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OT ABTOPOB

3auacTyio peilleHHe 3aja4yHd 0 HHPOPMATHKE NPOTEKaeT
cjeylouuM o6pa3oM: Bel CMOTPHTE Ha IOCTAaHOBKY 3afauH
H, WCIHONL3YSl NpHOGpeTeHHble HABLIKH M H3BECTHHIE BAM
MeToxbl, Buijaere pentenue. IIpu 3ToM OGBIYHO HESBHO
CYHTAETCH, YTO <«HEPBBIH B3 — HanboJee BepHBIH»,
U eC/AH penieHHe IOoJYyueHO, TO Ha 3TOM <aKT TBOPEHHA»
nporpaMMbl 3asepiiieH. Ho HackoJbKO 3TO «TBOpEHHE» fIB-
JSeTCH 3aKOHYEHHBIM U 3@ ¢peKTHBHHIM? OOGLIYHO NPH aHAMH-
3¢ TAKOrO PELICHHs1 OKa3hiBaercs, YT0 NepBLIH B3rJAN MO-
JKET BCEro He YBMJETh, H YTO €CJIH MOCJ€ HEro eme 4yThb-
4yTh NMOAYMAaTh, TO Pe3y/bTaT IOJy4aercs HaAMHOro Jyuile
(4TO BEpHO HE TOJBKO B HH(OPMaTUKe).

YueGHoe nocobue NMpefHA3HAYEHO JJs TOro, 4ToOHl MO-
MoYyb BaM BHOpaTh 3 ¢eKTHBHOE DelieHHe JJsi MOCTaBJCH-
HOM 3a71aUM M PaccKa3aTbh O CTAHAAPTHHIX NOAXOAEX K pelle-
HHIO 33434 No HHPOPMAaTHKe.

HexkoTtopble 3 paccmaTpHBaeMblX B TOCOGHH 3anay BaM
yXKe BCTpPeuasuch B Kypce mareMatHku. MHorpma mJg 3THX
3a/ay NPeAJaraloTcs OTJAHUYHbBIE OT yXKe H3BECTHBIX METOJHI
pelreHusi. DTH METOABLl OPUEHTHPOBAHH B IEPBYIO OYepeldb
Ha NpHMeHeHHe KOMIbloTepa, Mo3BOJS0NIero 3a HeboJbIIoe
BpeMs BHIIOJHHTH GoJibuine 06heMbl BBIYHCJAEHHH.

KHHura cocTout u3 5 riae, B KOTOPBIX IPHBOASTCH CBele-
HHS U3 TakKuX objactedl MaTeMaTHKH, Kak reomerpus, apug-
MeTHKa, KOMOGUHATOPHKA M TEOPHs aJIrOPUTMOB. [JaBb
COAEPXKAT TeOPeTHUECKHi MaTepuaJs, 3ajnawyd AJs MOBTOpe-
HuUsA, 3a]a4d HOBBHIIEHHON CJOXHOCTH H 3a[a4H [JIs1 CaMO-
CTOSITEJILHOIO penIeHHs.

Teopernueckuil MaTepuaJs HanpaBJeH Ha TO, 4TOOBl 1aTh
npejcraBienne 06 o6LMX noAXoxax u Haubosee pacnpo-
cTpaHeHHblX H 3¢¢eKTHBHBIX MeTojax pelleHHs 3aaad.
@dparMeHTHl aJropUTMOB NPHBOLATCH HA AJTOPHTMHYECKOM
sA3blKe, INPHHATOM B 0OaszoBoM Kypce. [Jasd 3amay NOBHI-
IIeHHOH CJIOXKHOCTH NMPHMBOJATCA YKa3aHHs MO HX PeUIeHHIO.
B konue xHurm pgansl Ilpuaoxenusi, comepxauue aJro-
purMbel Ha snasbike Ilackanes. Teopernueckuih wmartepuads,
npejHa3HAaYeHHBIA ANA (HaKyAbTATUBHBIX 3aHATHH, 0603HA-
YeH 3HAYKOM *.

pn uanucamwu Obia HCNOJAB30BAHA OTeYECTBEHHAdA
4 3apybOexHas JuTepaTypa HO TEOPDHH aJTOPHTMOB.



Faasa 1. YPABHEHUE MPIMOW

Teomerpusi pasBuBaercs IO MHOPHM HanpaBJeHUAM.
Bo3HUKHOBEHHE KOMIBIOTEPOB IIPUBEJIO K IMOSIBJAEHHIO TAaKOH
06s1aCcTH MaTeMaTHKM, KaK BBIYHCIUTENLHAS [EOMETPHs.
Ilpu co3pauuu COBPEeMEHHbIX HPUJIOKEHHHA YacTo Tpebyercs
paspaborka 3¢GpEeKTUBHBIX aJCOPUTMOB JJIs ONpeneseHHs
B3aUMOPACIIONOKEHHSI PA3JHUHEIX 00BEKTOB Ha NJIOCKOCTH,
BLIYMCJIEHHS PACCTOSTHHH MeXAy HHMH, BbIYHC/ICHHS NJ0MNIA-
nei ¢uryp M ap.

B pauHo#l rsiaBe M3jaraercss Marepuas, YaCTHYHO H3-
BECTHBIH BaM M3 Kypca MaTeMaTHKH. Mpl paccMOTpHUM
MEeTOAbl pelleHnsl FeOMEeTPHYECKHX 33724, KOTophie 3ddek-
THBHO PeaIM3YIOTCsl ¢ MOMOLUBIO KOMIBIOTEPA, YTO NMO3BONUT
BaM IO APYrOMY B3TJIIHYTH Ha BONPOCHI, H3yyaeMble B8 paM-
Kax IIKOJbHOro kKypca reomerpuu. [js »TOro npumercs
BOCIOJIb30BAaTLCA aHAJHTHYECKHM NPEACTABJIEHHEM reoMeT-
pHUYeCKHX OOBEKTOB.

§ 1. NPAMDBIE U OTPE3KH HA NJOCKOCTH

1.1. Gopmpl 3anucn ypaBHeHds npaMoi

»

B 3amauax yacro npUXOAMTCS 3aAaBaTh HA NJOCKOCTH
pa3juuHble reoMeTpHuYeckue oO6bexkTh. [Ipocrefiminmu reo-
METPUUYECKHMU (UIYPAMH HA IIOCKOCTU SIBAAIOTCS TOYKa
i npamas. Touka 3ajaercd ykaszaHueM KOOPJAWHAT, HalpH-
mep A(15; —5), B{(x; y,). TlpaMyle MOKHO 3aaaBaTh
¢ nmomouplo ypasHeHus npsamoil. CyumwecTBylOT pa3JjiduHbie
dopmbl 3amucu ypaBHeHus npsiMmoll. Bri6op xakod-To KOHK-
pPeTHOH 3aBHCHT OT HCXOIHBIX NAaHHBIX, 3a[aI0LIHX TIPAMYIO
Ha mockKocTH. (Moryr OBITh 3aJaHBl KOODAMHATHI JBYX
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TOYEK, YePe3 KOTophble NPOBOJAMTCS NpsMast, HAH Koadpuuu-
€HTHl [PY HEH3BECTHHIX B JUHEHHOM YPABHEHHH.)

B nexaproBsbix KoOpAHHATaX KaxkAasd NpsAMas onpeess-
€TCA ypaBHeHHeM INepBOH cTeneHnH. Y paBHeHHe BHAA

Ax+By+C=0

Ha3blBaeTCA 06WuM YypasHueHuem npamou.

Ecau B o6utem ypaBHenuM npsimoil kKo3dpuUHeHT npu
Y He paBeH HYJ0, TO YPpaBHEHHE MOXKHO PEIIHTb OTHOCHTE/b-
HO Y:

A C
y=—gFx—%
A c
O603Hauas k==—§ 1% b=_§’ noJjiyuaeM YpaBHEHHE

Buga y=~kx-b. Ecau xe B=0, To ypaBHeHHe HMeeT BHU],

YpaBHenue y=~kx-} b Ha3biBaeTCs ypasuenuem npamol
¢ yenosoim Kod(uyuenrom; k — yraosoit kosdpduumeHr,
b — BesMuMHa OTpe3Ka, KOTOPHIH OTCeKaeT mpsiMas Ha OCH
Oy, cuuTadg oT Hauyasa kKoopauHat (puc. 1).

YpaBuenue y— yo==F (x—x;) ~— 370 ypasnenue npamoi
¢ yenosvim Koa(guyuenrom Rk, xoropan npoxodur uepes
Toukxy ¢ Koopdunaramu (xy Lo).

PaccMoTpum zBe TOuKH ¢ KoopauHatamu (X, y,) H

Loy I

Puc. 1 Puc. 2



(x5 y,), yiexawue Ha npsaMol y==kx-+b. x Koopaunatsl
YAOBJETBOPSAIOT YPaBHEHHIO NpSAMOH:

Yr=kx;+b, yy="Fkx,+b.

Boiuutasi H3 BTODOTO paBeHCTBa NepBoe, HMeeM

Y2— Y

Yo— Y=k (xy—x,), nau k=__x puprat

2 1
Nycts TOYKa ¢ KOOpAHHATaMH (X; y) — NPOH3BOJAbHAsA
TOYKA HA NPAMOH, NPOXoJslueH Yepe3 TOUKH C KoopauHaTa-
Mu (x;; ¥,) u (x5 yo) (puc. 2). Toraa, ¢ yuerom Toro ¢akra,
YTO0 OHa MMeeT TOT xe KO3(d(HUHUEHT HAKJOHA, NoJiyiaem

p=4"9
X —X,
Hostomy
Y y1=y2 Y I 1=y y,.
XX Xo— Xy Xo— X Yo— Y
YpaBHeHHe

X=X _Y—Hh
Xp— Xy Yoa—

ABJASETCA YpaBHEHHEM NpPaAMoii, KOTOpas NPOXOAHT 4Yepe3
TOYKH ¢ KoopauHartamu (x;; y;) B (x5 Y;).

Hepocratkom 3Tod ¢opMmyasl aBAseTcda ee Heolpene-
JIGHHOCTh TIIPU X, =X, U (uau) y,=y, [losTomy ee nydme
HCMOJb30BATh B BHJAE

(x—x1) (42— Y1) — (g — ) (xo— x,)=0.
Herpynso 3aMeTuTh, YTO BbipaxKeHHe
(x—x)(g2—y))—(g— 9} (xo— x\)
MOXeT ObiTb NPHBENEHO K BUAY
Ax+By—+C,
rae A=y,—y, B=x,—x, C=—x(y—y;)+y; (x—x,).
Aaroputm s onpenesieHdss 3HauyeHud KoaPphUUHEHTOB
A, B, C oGuero ypaBHeRus NpsMoH, npoxojsuleii yepes
TOUKH (X1 4,) ¥ (%o Yo), Gyner caenywomum b

131ech U Kasee NMPUBOLATCA TONBKO (parMeHTbl aJFOPHTMOB.



t=y2—yl
B:=xl—x2 ‘ (1.1)
Ci= —x1=(y2—yl)+yl%(x2—xl)

Paccmorpum npumep: x, =0, y,=0, x,=1, y,=2. ¥Ypas-
HeHHe MpaMol, npoxoasuel yepes TouKH (X; ¥,) U (Xg) Yo),
Oyxer cJaemyloLUuMm:

A=y,—y,=2—0=2,

B=x—x=0—1=—1,

C=—x (4o—y)+y (£,—x)=0-2+40-1=0.

CaegoBarenbHo, ypaBHeHHe TpAMol Oyner HMeTb BUJ
2x—y=0.

1.2. Tlonoxenne TOYEK OTHOCHTENHHO NPAMOMH

MHoXecTBO TOYeK NpsiMOH, NMpoxoAsiuell yepe3 ABe TOY-
KM ¢ KoopauHatamu (xy; ¥,) ¥ (Xo; Yo), YIOBJETBODPSIET ypaB-
HEHHUIO

(x—x)) (go—9)— (g — 1) (xo— x,)=0.

3T0 3HAYUT, 4TO €CJAM HMEeTCsI TOYKA C KOOpAHHATaMH

(x5 Yo) 1 (xo— %) (Yo—y0)—(Yo— 1) (X2 —x,)=0,
TO 3Ta TOYKa JIEXKHUT Ha npsamod. B nanpredimem Bmecto
BblpaXKeHUs

(x—x) (o= y)— (g —y1) (X, —x\)

Mbl HHOrpa OyjeM MCHOJNbL3OBATh AJS KPAaTKOCTH 0603Ha-
yeHHe

Ax4By-+C wan f(x,, Y, X3 Y3 X, Y)

Mpamas Ax-+By-+4 C=0, npoxonsuias yepe3 aBe 3a-
JlaHHbIE TOUKH C KOOpAHHATAMH (X;; ¥,) ¥ (Xy ¥,), pa3buBaer
IJIOCKOCTh Ha JBE MOJYMI0CKOCTH. PacCMOTPHM BO3MOKHBIE
3HaueHus Buipaxkenus Ax-} By C.

1) Ax+ By+ C=0 — oupeneasier reoMeTpuyeckoe Mme-
C¢TO TOYEK, JexXallUX Ha MPAMOH.

3anuiueM aJrOpHTM AJSl OMpPEJeseHus, JIEKHUT JH TOUKA
¢ KoopoMHaTaMM (X5 y;) Ha TpAMo#H, npoxoasimed yepes
Touku (x;; 4;) 1 (x5 y,). Ilepemennass P — nepemennas
JIOTHYECKOFO THIA, KOTOPAsi UMEET 3HAUEHUE KUCTHHA», €CJH
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TOYKA JEXHT Ha HpﬂMOﬁ, H ¥MeeT 3HAUYeHHE «JIOXKb» B Ipo-
TUBHOM CJayuac.

P: = «J10x%b>»

ecid (x3—x1)x(y2—yl)—(y3—yl)*(x2—x1)=0

| To P:=<«ucruua» (1.2)
BCE

2) Ax+ By + C>0 — onpegenser reoMerpuueckoe mec-
TO TOYEK, JE€KAUIKX [0 OJHY CTOPOHY OT NPSAMOH.

3) Ax+ By+ C<<0 — onpenensieT reoMeTpHUYECKOE MecC-
TO TOYEK, JIeXKAIHX 10 APYIYI0 CTOPOHY OT NPAMOH.

DTO 3HAYAT, UTO €CAH JJist JBYX TOUYEK C KOOpPAM-
natamu (x5; y3) u (x5 y,) sHaueHus BuipaxeHud Ax;+4
+By,+C u Ax,+By,+ C umelorT pasHbie 3HaKH, TO 3TH
TOUKH JIEXKAT [0 pa3Hble CTOPOHBI OT NpsiMoi, NpoXonsikeH
yepes TOUKHM C KoopauHaTamu (X; ¥,) H (X5 ¥Y,), a ecau
OJMHAKOBBIE, TO 3TH TOYKH JIeXAaT MO OAHY CTOPOHY OT
npsamoii. ITpu stom uuciao 0 uMeer 3HAK M «+» H «—>,

Ha pucynre 3 Tourd (x5 y3) 4 (x5 y,) Jexar no
OJHY CTOPOHY oOT npsMo#, ToukH (X3 Ys;) M (X5 Ys) —
110 Pa3HBEe CTOPOHBI OT MPAMOH, a TOUKA (Xg Yg) JEHHUT HA
npsamod.

Paccmorpum npumep: x,=1, y,=2, x=05, y,=
YpasHenne npsaMoli, Npoxoasiell yeped TOUKH (X5 Y))
1 (x5 Y,), OYET CAenyouuMm:

A=y,—y =6—-2=4,

\ \\\\\ A S B—r,— xy=1—5=—4,
y\\ §\ PR

3%%6} +2.4=4.

il o CrenoBaresbHO, Yypas-

Zidh HeHUe npsaMofl 6yAeT HMeTh
o BHA: 4x—4y+4=0, wuan

: x—y+1=0. TloacraBum

KoopAaunaTtsl Touek (3; 4),

(15 1), (2; 0), (0; 2) B ypas-
Puc. 3 nHenue mnpsamoi. [Moayunm:

CRY)




1.3—1.44+1=0, 1.2—1.04+1>0,
1-1—1-141>0, 1.0—1-24+1<0.

ChnenoBaresabHo, Touka (3; 4) JeXHT Ha NPSIMOHN, TOYKH
(1; 1) u (2; 0) nexar 1o OlHYy CTOPOHY OT IPSIMOMH, a TOYKH
(1; 1) u (0; 2) — mo pasuble CTOPOHBI OT MPSAMOH.

AnroputM onpejesieHHS B3aUMHOTO PacCIOJIOXEHHA TO-
qek (X3 y3) U (X4 Y4) OTHOCHTENBHO NMPAMO, mpoxopsuled
dyepe3 TOUKH (X;; ¥;) U (Xy; Yy), MOKHO 3aNHCaATh CJAENYIOMHM
o6pa3oMm:

L:=«no oxny»
2] =(x3—x1)*(y2—yl)—(y3—y )= (x2—x1)
22 =(x4 —x1)(y2—yl)—(y4—yD)=(x2—x1)
ecin Z1%Z2<0

| To L:=x«mo pasusie» (1.3)
BCe

1.3. B3anmHoe pacnojioKeHHe ABYX OTPE3KOB

IlycTh HaM He0O6XOQHMO ONpeneTHTb B3aHMHOE Pacrodo-
JKeHHe [ByX oTpe3koB. OTpe3ku Ha TMJOCKOCTH 3afaHbi
KOOPJIMHATaMHU CBOHMX KOHUEBBIX TOUeK. IIpenmosiokum, 4To
KOHIEBEIE TOUKH ONHOIO M3 OTPE3KOB HMMEIOT KOOPAMHATH
(x; y,) ¥ (X5 Yp), @ KOHIEBBIE TOUKH APYroro — Xz Y;) #
(x4 y,)- Ilycrb ofuiee ypaBHeHue nepBod mpaAMoi, Mpoxoas-
weld uepes ToukH (X;; Y,) U (Xg Y,), UMEET BUJ

Ax+By+C =0,
a ypaBHeHHe BTOPOU mpsiMoil, npoxonsiieil yepe3 Touku (X
Y3) 4 (X4 Y,), BHIIVIAAMT TaK:

Agx+ By + Cy=0.

OnpenesuM pacnosioxenne Touek (X5 Y3) 4 (x4 y,)
OTHOCHTEJbHO NepBoH npsamoi. Eciu oHu pacnosioxenbt 1o
OJHY CTODOHY OT NPSIMOH, TO OTPE3KH HE MOTYT NMEPECeKaThb-
cd. AHaJOTHUHO MOXKHO OlNpeNe/uTh TMOJOXKEHHe ToueK
(x5 ¥1) 1 (x5 Yy) OTHOCHTENILHO APYTOH MPAMOIl.

Takum o6pasom, eciu 3HaueHHS MaPBl BhIPAKEHHH



Z,=Ax;+4 By, +C,

2y 4 u Zy=Ax,+ By +C
/a:,g, HMEIOT pa3Hble 3HAKH HJH
23y Z,-Z,=0, a Takxe mapnbi
/s
7 Zy=Asx;+ Boy,+ C,
\

7] z W Zy=Agxs+ By +Cy
/2/25'2 : UMET pa3Hble 3HAKU  WIH
\x,y5 ZyZ,=0, TO OTPE3KH Nnepecexa-
oresd. Ecan ke 3Havenuss nap
BoipakeHuit Z, u Z, nuaun Z,
u Z, UMET OJHHAKOBblE 3HAKH, TO OTPE3KH He MepeceKka-
I0TCH. ‘

Paszauunbie cayyau pacrnofoKeHHsi OTPE3KOB NMOKA3aHHl
Ha pucyHKe 4.

Ha stoMm pucynke OTpe3kH C KOHIAMH B TOuKax (X;; ¥,),
(x5 Yo) u (x4 Y,), (X5 Y5) NepeceKaroTcs, OTPE3KU C KOHILAMH
B TouKax (x;; ¥,), (Xo5 Yo) ¥ (X3 ¥3), (X4 y4) HE nepecerawrcs,
a OTPE3KH C KOHIIAMH B Toukax (X3 43), (¥4 Ya) M (X4 ¥4)
u (x5 ys) umeor obwyio sepuinHy. Ilocnennuit cayuai
MOXKHO CYHTATH HACTHBIM CJIy4aeM TepeceyeHHs.

Anroputm nJast onpenesieHHs, -NepecekaloTcs JH ABa
oTpe3ka ¢ KoHUamu B Toukax (x;; y), (Xo Yo) ¥ (X5 ¥a), (X4
Ys), 6yler cJenylouuM:

Pnc. 4

P: =«ncruna»
Z1:=(x3—x1)x(y2—yl)—(y3—y1)*(x2—x1)

22 =(x4—x1)x(y2—yl)—(y4 —yl)*(x2—x1)

ecan Z1xZ2>0 .

| T0 P:=«noxb>» | (1.4)
BCe

Z3: =(x1 —x3)*(y4 —y3)—(yl —y3)*(x4 —x3)

Z4: =(x2—x3)*(y4 — y3)—(y2 — y3)*(x4 —x3)

ecau Z3%7Z4>0

| To P:=<noxb»

BCE

[Tpusenennntit ¢parmMedT ajropuTMa He YYHTHIBAET
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Puc. 5 Puc. 6

KpaHHeH CHTYaluH, KOrja JBa OTpe3Ka JiexaT Ha OJHO#H
npsimoii. B sroM caydae

(Xa— %) (G2—9) — (43— 1) (%2 —%,)=0 ¥ (x,—x,) X

X (2= 1) —(ga— 1)) (xa— x,)=0.

Ha pucynke 5 orpeaku, Jexauiue Ha ogHOH TpAMOH, He
nepecekaloTcs, a Ha pHCYHKe 6 — mepecekawoTcs.

Jas Toro 4To6nl OnpenesqHTh B3aUMHOE PACHOJONKEHHE
TaKHX OTPE3KOB, MOCTYIIHM CJAeAYIOIHM o6pasoMm. O6o3HayuM

ky=min (x; x,); ky==max (x;; x,); ky=min (x3 x,); ky=
=max (Xz X4).

3neco k, siBasieTcsi JieBo#, a Rk, — npaBofl TOUKOH npo-
eKUHH NMepBoro orTpe3ka (oTpeska, 3aJlaHHOTO KOOPAHHATAMH
(x5; 1), (X9 42)) HA ock Ox. AHajoru4HO k; SABASIETCS JIEBOH,
a ky — npaBofi TouKoH NpoeknUH BTOPOro orpe3ka (0TpesKa,
3ajxaHHOro KoopauHatamu (X3 Ys), (X4 Y,)) Ha ocb Ox. Ana-
JIOTHYHO HIeM MNpPOoeKUuH Ha och Oy.

OTpesku, Jexaliie Ha
OnHOH npsimo#, 6yayT nepe-
ceKaTbCsl TOrAa, KOTAa HX
NPOEKIUUH HA KaXAyl0 OCh
nepecekatorca. (Cuaenyer
3aMeTHUThb, UTO €CJIH [POeK-
UHH ABYX IIPOH3BOJLHBIX
OTPE3KOB MepeceKanTcs,
TO 3TO HE 3HAYHT, 4TO H
camM¥ OTPe3KH TMepeceka-
I0TCA, YTO BHAHO Ha pH-
cyHke 7.) Pue. 7

BF—==--
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dns onpenenendst B3aMMHOrO pPacioOJIOXKEHUSA NPOEKLHil
Ha ocb Ox BocnoJsibsyemcs ciaepywouum ¢daxtoM (CM. pHC.
5 u 6): KoopAMHATa J€BOH TOUKH MepeceyeHus npoekuui L,
paBHa max(k;; k3), T. € MaKCHMaJbHOH H3 KOOPAHHAT
JeBbIX ToueK npoexuwii. Paccyxnaa anasoruusHo AJst mpa-
BbIX TOYEK MNPOEKHHH, MOAY4YMM, YTO KOOpPAMHATA INPaBOH
touku R, mepeceuenns paBHa min (ky; k). Jas Toro utolni
OTpe3KH MepeceKkasHuch, He0OXOAUMO, 4TOOLI JieBas KOODAH-
HaTa [epeceyeHUs TIpoeKUHH Obla He OGoJblie npasoi
KOOPJMHATHI NepeceyeHusi OTPEe3KOB (Takoid ciaydall HMeeT
MecTo Ha puc. b, korga L,=x,, a R ,==1x,). [losTomMy ycnoBH-
eM rnepeceueHHs MPOEKUHH fBJSETCA BbIOJHEHHE Hepa-
BenctBa L, <CR,.

AHaJIOrHYHO MOYKHO BBHIUMCJIHTL BesiMuuHbl L, u R, B3siB
COOTBETCTBYIOIME MPOeKIUH Ha ock Oy.

Ciaengyer OTMETHTb, UTO IJHHA INepeceyeHUss NPOCKUUH
B 3TOM cJyuae paBHa Besuuuue R, — L, (ecau R,—L, =0,
TO NPOEKUHH UMEIOT TOJBKO OOILYIO TOUKY).

1.4. Touka mepeceueHus OTPE3KOB

Jaa onpesenenuss Mecra mepeceueHHsi OTPe3KOB (ecJ/H
M3BECTHO, YTO OHHU IEPECEKATCs), JOCTATOYHO ONMPEeHeNHTb
TOUKY Ilepece4YeHHst MpPSAMbIX, HA KOTOPbIX 3TH OTPE3KH
Jiexar.

[lycts A x+ B,y+ C,=0 — ypaBHeHue npsamoil, npoxo-
AAlLEH Yepe3 KOHIleBble TOUKH NEepBOTo OTpeska, a A,x-
+ Boy + C,=0 — ypaBHeHue upsmoii, Npoxoadinef uepes KoH-
LeBble TOUKH BTOPOr0 OTpPe3Ka.

Toraa past onpeneseHHsI TOUKH NepeceuyeHHs OTPE3KOB
JOCTaTOYHO PEIUUTb CHCTEMY YypaBHEHHH

Ax+By=—C,
A2x+Bzy= —“Cz.
IloMHOXHUB nepBoe ypaBHeHue Ha A, a Bropoe — Ha A,
MOJIyUHM '
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AAx+ABly= —A,C,,
A1A2x+AlBQy= _Al62.

BriuntaeM 43 nepBoro ypaBHEHHS BTOPOE U HaXOAUM
3HaueHue y:

_ AG— A,
Y=A.8, 4B,

AHajlOrHYHO BLIUHCJSAEM 3HAUYEHHE X:

_ B\C,—By(C,
o 32A2“31A2.

ATOo CrpaBeMJIHBO B ciyyae, ecin A,-B,—A,-By,=0. Ho
MBI yiK€ 3HAa€M, YTO OTPE3KH NepeceKalTcst U He JeXar Ha
OJHOM NpPSIMOH, a 3TO HEBO3MOXKHO, ecau Ay,- B, —A,-B,=0.

Bonpocul Ans NoBTOpPeHUS

1. Kak onpegenuts koadduumentol oBLIEro ypasHEHUS MNPSIMON,
€CK M3BEeCTHO ypaBHeHHE NPAMOM € YrnoBbiM KoddduumenTom?

2. Kakum moxeT BbiTb B3aMMHOE PAacrnonoXeHne OTpe3Ka U nps-
moi?

3. Kak onpepenurs, 4yTo OTpesku napannenbHbi?

4. Kak onpepenmtb B3aMMHOEe pacnofioXXeHue [BYX napannens-
HbIX oTpe3kos?

§ 2. PACCTOSAHHUE LA IIJOCKOCTH

2.1. Paccrosinue MeXAy TOYKaAMM.
Paccrognue or Toukr A0 npsamoi

Paccrosnue mexay roukamu M, (x;; y,) u M, (xy y,) Ha
njaockoctu (puc. 8) onpenessierca no dopmyae

D =\/(x_1 - x2)2 +(yi— o)

PaccroaHue oT TOYKH R0 NPAMOA HA MJAGCKOCTH ofipefie-
JsieTcsl Kak AJHHA OTPe3Ka MepNeHAMKyasipa, ONYLIeHHOro
H3 TOYKH HA NpPAMYIO. ¥YpaBHeHHe BHJA

13



LBl

rae T=Y\A%4 B?, npuuem C<CO (4ero MoOXHO AOCTUTHYTh
H3MEHEeHHeM 3HaKa BbBIPpAKeHUs ), HA3LIBACTCH HOPMAAbHbIM
ypasuenuem npamoil. ITo ypaBHeHHe o6nafaer TeM CBOM-
CTBOM, 4YTO NIPH TOJCTAHOBKE KOOPAMHAT IIPOU3BOJbHON
ToukH B Bhipaxeuue (Ax- By-+ C)/T noayuaercs 3suaue-
HHe, NO a6CONIOTHOH BeMMuMHE pABHOE pPAaCCTOSIHHIO OT
TOUKH 10 npamoil (puc. 9).

3anuiueM aJjirOPUTM JJisfi ONpPe/AeNeHHS PACCTOSHHUS OT
TOYKH (X5 ¥3) A0 NpsAMOIl, npoxojasitield yepe3 TOUkH (X5 Yy)

u (X5 Ys):

A:=y2—yl
B:=x1—x2
C:=x1*(y2—yl)+yl*(x2—x1) (1.5)

T:=SQRT (A=A +B=«B)
D:=ABS ((A*x34Bxy3+C)/T)

Paccmorpum npumep. Ilycrs x, =0, y, =0, x,=3, y,==4,
x3=—1, y;=7. Toraa ypaBHeHHe NpPAMOH, NpoxoAAULeH
yepes TOUKH (x; Y,) U (X9 yo), OyHeT CAenyIOLHM:

A=y,—y =4—0=4,

B=x—x,=0—3=—3,

C=—x(ys—y)+y (xo—x,)=0-4+0.3=0,

T=V\A2+ B =\[4-4+(—3)(—3) =\/25 =5,

D=[(Ax3+By;+C)/TI=1(4(—1)+(—3)7+
+0)/5] =5.
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2.2. PaccTonHe MeKAY TOUKOH H OTPE3KOM

Jlns onpenesneHnss pacCTOSTHHSI MEXIY TOUYKOH M OTpes-
KOM HeoOGXONMMO BHIICHHTB, NIEPECeKAaeT JIM NePHeHIHKYIsD,
ONYUIeHHBIH H3 JaHHOH TOYKHM Ha NpPAMYI0, NPOXOASLIYIO
yepe3 KOHIKbI OTpe3Ka, caMm orpe3ok. Ec/iu mneprieHaAuKyasip
HepeceKkaeT OTPe30K, TO PACCTOSHUE MEXKAY TOYKOH M OTpes-
KOM PaBHO PaCCTOAHHIO MeXJY TOYKOH M NPAMOMH, NPOXOAs-
meil gepe3 oTpe3ok. (ITy 3aAauvy Bbl yKe yMEETe pelliars.)

Ecau nepnenamkyJssip He mepecekaer OTPE30K, TO pac-
CTOSIHHE MEeXy TOYKOH H OTPE3KOM PaBHO MUHHMMAJbHOMY
M3 pacCTOAHHN MeXKIY TOYKOH H OJHHM H3 KOHLIOB OTPe3Ka.

Jlng onpenesieHHs B3aUMHOrO PacHoOJOKEHUA OTPe3Ka
U NepreHiHKyAsipa HOCTYIMM CIeAYIOmuM oGpa3oM.

PaccmoTpuM TpeyrosabHuk, 06pa3oBaHHbii TPEMS TOUKA-
MH, iBe M3 KOTOPBIX (X; Y,) H (X Yo) ABJASIOTCA KOHULAMH
JaHHOro OTpe3Ka, a TPeThs — NaHHAA TOYKa C KOOpAUHATA-
MH (x5 y3) (puc. 10). KoHeuHo, MOXeT 0Ka3aTbCs, YTO BCe
TOYKH JIeXKAT Ha OAHOH npsMol U TAaKOro TPEYroJibHHKA He
cymecTByeT. B atom cayuae, oaHako, Mbl GyaeM noJjarats,
4YTO TPEYTOJbHUK CYLLECTBYeT, NpaBRa OH BBLIPOXKJAEHHHIH
(oco6mii). B BbIpOKAEHHOM TPEYrOJLHHKE BEPUIMHBl MOTYT
JexaTh Ha opHo#H npsimoit (cm. puc. 10, a).

Bosee toro, Ml 6yAeM noJaarath, 4TO AAHHBIE OTPE30K
ABJSIETCSI OCHOBAHHEM pacCMaTpUBAEMOro TPEYroJbHHKA
(cM. puc. 10, 6, 8).

Ilpn Takux npennmosoXeHMAX IAA DEUIeHHs MCXOZHOH
3a1a4yd HaM JOCTATOYHO OIIPEJEsHTh, ABJSETCS JH OIUH M3
YTJIOB MIPH OCHOBaHUH TYNHIM. JleHCTBHTENBHO, €C/TH OJHH H3

T5Y5
Lok
L343
Tolz L%
Tyt g
a
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yIJI0OB NPH OCHOBAHHH TYMNOH, TO HEepHeHIUKYJAP, ONYLieH-
HbIl M3 BepLIMHbI, COOTBETCTBYIOLIEH HCXONHOH TOuYKe, He
nonajaer Ha ocHoBaHue (0Tpe3ok). Ecsu yroa He Tymoil, To
[ePUEeHAUKYASAD, ONYINEHHBIA M3 BEPIIMHBI, COOTBETCTBYIO-
el HCXOMHOH TOYKe, IONANaeT HAa OCHOBAaHHE (OTPE30K).

Hns pemenus nocsenHeil 3agauu BOCHOJNb3YEMCS CHELY-
oM csolictBoM. Ilycts a, b, ¢ — RJAUHBI CTOPOH TPEYTOJib-
HUKa, NpUYeM ¢ -— AJMHA OcHOBaHHA. Toraa TpeyroJbHHUK
ABJACTCS TYNOYroJbHLIM NPH OCHOBAHHH, €CJIH

a’®>b2+¢® uau b®>a’+ 2.

[ToaToMy, BhIUMC/IMB 3HAYEHUS KBAJAPATOB NJIHH CTOPOH,
HEeTPYZHO ONpeJieNHThb, ltepeceKaeT JIK NepleHauKyIsp, omny-
LIEHHBIH U3 TOUKH (Xg Y3) HA IIPSMYIO, OTPE30OK C KOHIIAMH
B TouKax (x; y,) u (Xo; yo). 1 eciu He nepecekaer, To pac-
CTOSTHHE OT TOYKH J0 OTPE3Ka PABHO MHHHUMYMY M3 BEJHUHH
a, b. Ecau xe nepecekaer, T0 HEOGXOHHMO BOCIOJIb30BATLCS
(opmysioll pacCTOSHHA OT TOYKH A0 MPSIMOM,

Bonpocsl nns NOBTOPEHMS

1. Kak onpepenurts paccrosHue MexXpy BBYMs Toukamu?
2. Yemy paBHO paccTosiHMe MEMFZY TOYKOH M Npamoir?
3. Hax onpepensercs paccrosHue mexay orpeskamu?

§ 3. MHOTOYIOJIbHHKH

3.1. Buapl MHOFOYroJibHHKOB

"

Jomanod naszviBaeTcsi Qurypa, KOTopasi COCTOMT H3 TO-
ek Ay, Ay ..., A, U cOeHUSIOWNX UX OTPe3KOB A Ay, AyA,,
eeey A, A, (puc. 11,a). Touykn HASLIBAIOTCH Gepuiunamu
JIOMaHOH, a oTpe3kn — 3genvamu. Haubosee pacnpocrpa-
HEHHBIM CIIOCOGOM 3aJaHUs JOMAHON ABAAETCS HCAOAbL3OBA-
HHe Ta6aHLbl, 371eMEHThl KOTOPOH COOTBETCTBYIOT KOOPAHHA-
TaM BEPIWHH JOMaHOH B mopsiike ee o6Gxona u3 "OJHOrO
KoH1a B apyroil. [aunoi aomanod Ha3piBaeTcsa CyMMa AJIHH
e¢ 3BeHbEB.
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Az Ay &
A
J py 4 /42 /43 A‘? '43
A4 2% 4 As
)8 A
/42 a é- 5
Puc. 11

Mnoeoyzorvrnuxom Ha3biBaeTCs 3aMKHYTasl IOMaHas JH-
Husi Ge3 camomepeceyenuit (puc. 11, 6).

Haockum MHO20Y20A6HUKOM HA3LIBAETCS KOHEUHAst
4acTh NJIOCKOCTH, OrpPAaHMYEHHAs MHOrOYTOJLHHKOM (pHcC.
11, 8).

O06xo01 NJNOCKOr0 MHOI'OYroJibHHKa Ha3bIBAETCA NOAOXNCU-
TeAbHbIM, €CJN NPH 00xoje 006J1aCTb pacnojoxeHa o Je-
BYI0 PYKY, U OTpuyareavusim, ecjid o6aactb ocTaercd IO
npaByl0 PYKY.

Paccrosinge mMexxay (HI'ypaMu Ha IJIOCKOCTH Oflpejnesisi-
eTCH KaK JJIHHA MHHHMAaJbHOTO OTpe3Ka, OJINH KOHELl KOTo-
poro NpUHAAJAeXHT OLHOH (uUIype, a BTOPOH KOHeW — apy-
ro#l gurype.

3.2. BuInyKa0CTh MHOrOYrOJbLHHKOB

MHOTOYTOJNbHUK SIBIAETCH BbLNYKAbIM, €CIAH JUIST KaXKA0H
npsiMol, npoxoasued ueped J0Oylo ero cropony, Bce
OCTaJ/IbHbi€ BepUIHHbI JA€XAT B OJHOH MOJYNJOCKOCTH OTHO-
cutesibHO Tipsmoll. IlpoBepum asns Kaxkno# npsMoHi, npoxo-
psiuiedi uepes BepwHHB (Xy; ¥i) U (Xg Ya), (Xo3 ¥) ¥ (X35 Ys),
coos (X015 Ynt) ¥ (%5 Y,), (X5 4,) ¥ (Xy5 1), B3aMMHOE paciio-
JIO)KeHHe BeDILIMH MHOroyroJbHHKA., Eciu onu kaxiawif pas
pAacHo/IOXeHbl B OLHOH IMONYIIOCKOCTH OTHOCHTEJBHO T1PO-
BeJleHHOY MPSIMOH, TO MHOTOYrosbHUK BHOYKABIA. Eciau xe

17



Puc. 12

HafifeTcst npsiMas, NpoOXoAsuiasi dYepe3 OAHY M3 CTOPOH,
H Iapa BepIIMH MHOTOYrOJbHUKA, JIEXKAIHX N0 pasHbie
CTOPOHBI OTHOCHTEJLHO MPOBEACHHOH NPAMON, TO MHOro-
YrOJBHHK He sIBJASIETCS BHIMYKJAbIM, Cjiydan BeINYKJOTO U He-
BBIIYKJIOI0 MHOFOYTOJbHHKOB H300pa<eHbl Ha pucyhke 12.

MoxkHo 3aMeTHTb, YTO JJsi KaXHOoH npsMo#l, Npoxoas-
ueil uepes BepuuHbl (Xy; ¥y) U (Xg; Ys), (X2b Yo) M (X5 ¥3), -.-»
(%o 13 Yut) 1 (X35 Y,), (X4 Ya) 8 (%5 4y), AOCTATOUHO OFPaHH-
YHTbCA ONpPEJeJeHUEeM B3aUMHOIO PacCHOJIOKEHHS BEPUIHH
MHOroyroasHuka (x, y,) # (x5 y3), (X3 y1) B (X5 Ys), ...,
(%n—2 Yo—2) B (55 Y1), (X5 Yu_1) ¥ (X33 Yp) COOTBETCTBEHHO.
Ecau onu kaxaplfi pa3 pacnojioxeHsl B OXHOH NOJYIJIOCKO-
CTH OTHOCHTEJIbHO NPOBENEeHHOH IPAMOH, TO MHOrOYrOJbHHK
BeINYKJKH. Ecau ke Hafizerca npsMas M napa BepHIHH
MHOTOYTO/JIbHHKA, JI€XAUUX [0 pPa3Hble CTOPOHB OTHOCH-
TEJbHO APOBEREHHOH NPSMOH, TO MHOTOYTOJIBHHK HE SiBJId-
eTcs BbINyKJbiM. [103TOMYy A/ onpeaeneHusi, siBJsieTcs JH
MHOFOYTOJIbHHK BBINYKJ/BIM, JOCTATOYHO BOCIOJb30BATLCH
anropurmom (1.6).

L: = «Brinykaoii»
v aast i or 1 g0 n

j:=mod (i, n)4+ 1 :HOMep BepuIHHBI MOC/AE BEPIUIUHBI
k:=mod (j, n)+1 :HOMep BepuiHHHI NOCJE BEPIUHHDI j

m:=i—1
ecan i=1
| To m:=n IHOMep BepIIUHbI Nepe] BepIUHHOM i
BCE (1.6)

Z1:=(x[m]—=x[i])*(y 1=y [iD—(y [m]—y [iD*(x [j]—
—x[i})
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Z22: =(x[k]—x[iD*(y [i]—y [iID—(y [K]—y [iD*(x [j]—
—x1iD .
ecan Z1xZ2<<0
| To L:=«HeBblnykinlii»
BCE
1411

Bonpocu gna nosropeHus

1. Kaxue Gbisator obxofbl MHOroyronbHuka?l
2. Kakoii MHOroyrosisHMK HasbiBaetcs BbinyKnbim?

§ 4. IAOCWAAH @UTYP
4.1. Naowanes Tpeyroabuuka

Jis BbIYHC/ieHHA NJIOIWAAH TpeyroabHuKa (puc. 13) ms-
BectHa ¢opmyaa [epoua:

S=\p(p—a)(p—b)(p—rc),
rae a, b, ¢-— QJAMHB CTOPOH TPEYroJbHMKA, a p — €ro
noaynepumerp, 1. e. p=(a+b-+c)/2.

Tak Kak Npu 3aJlaHHBIX KOOPAHHATAX BEPIUHH TPEYroJb-
HHKA MOMKHO BBLIYHCAUTHL ANUHBI €ro CTOPOH, TO aJrOPUTM
NOHCKA IJIOMAAH TPEYroNbHHKA CBOAUTCS K [MOUCKY JJIUH
CTOPOH M MCNOAL3OBAHHUIO ¢GopMmynanl [epona.

p:=(a+b+c)/2 (1.7)
S:=S8QRT (p*(p—a)*(p—Db)x(p—c))

OfHAaKO TakOl MeTO/ BBLIYUCJACHUS MJOLLANH HUMeeT
OZMH CYHIECTBEHHBIH HEZOCTATOK: HeOGXOJHMO BHIIOJHEHUE
omepaiyy HAXOKIEHHS KBaj-
paTHOrO KOPHA W3 uHcaa. Ilpu y
BHINOJIHEHHU 3TOH oOnepauuu
YaCTO MPOUCXOAUT IIOTEPS TOY-

HOCTH, YTO MOXET MPHUBECTH K

HOJYYEHHIO HE COBCEM TOYHOIO

pesyabrata. [losromy, yToOH!

M36€XaTh BO3MOMKHBIX OIIU- G4
60k, B jajbneifiniem OygyT Tsys
HCII0/1630BATHCsL ApyTrHe op-
MYJIBI, Puc. 13

D387
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7 4.2. Maomwaae NPAMOYroJbHUKA

Z2Yz
Jﬂ Mni 6ynem paccMatTpuBaTh

b HPAMOYTOJBHUKH, CTOPOHE KOTO-
1 PHIX MapaJijiesbHbl OCAM KOOPIH-
Har (puc. 14).

B sToM caydae mpsmMoyronb-
HUK MOXKeT ObITh Olipejesied Of-
HOH M3 CBOMX [guaroHaJjefi. dto
3HAYMT, UTO [apa TOUEK HA IJ10-
CKOCTH C KoopauHatamd (X y)
U (Xy; Ys), COOTBETCTBYIOLILAS KOHIIAM JUATOHAJH, OJHO3HAYU-
HO OIIpeJIeJIAET PACHOJIOKEHHE U PAa3Mep NPSIMOYroJibHUKA.
Taxoe 3afanue Gosee yno6HO BMECTO ONHCAHNSA NPAMOYFONb-
HUKa TMOCPEACTBOM MOC/EA0BATENLHOCTH BEPIIUH B NOPSANKe
o6xona. Kpome TOro, npu TakoM 3aJaHHUH JETKO BbIYKCAHTb
nJjowajb NpsaMOyroJbHHKA 1O GopMmyJe

vy

f
=

=5
]

Ty

Puc. 14

S=|(xg— %) (42— y))|,

rae |(x,— x;)| — anvHa npOEKIMH NPSIMOYrOJLHHKA HA OCh
Ox (pnuHa cTopoHbl, napasaenboll ocd Ox), a [(y,—y )l —
IJIMHA I@pPOEKIHUH NPAMOyrojisHuka Ha ocb Oy (anuHa
CTOPOHBI, MapaJensuoid oca Oy).

4.3. Nuowaab Tpaneumu

Mb1 6ynemM paccMaTpHBAaTh TPAleLUH, OCHOBAHHS KOTO-
pbix napaJnenbiul ock Oy, 0ONHA U3 GOKOBBIX CTOPOH Je-
KAT Ha ocn Ox, a Apyras pacno-
¢ 2242 noxena Bbime ocH Ox (puc. 15).
Zy B sToM cayuae Tpaneuust Mo-
XeT OBITb ofpejeseHa napoi To-
uek {x;; Y;) 4 (Xg; Yy), COOTBETCT-
BYIOLIHX BepIIMHAM Tpaneuuy,
4 T ge gexamuMm Ha ocu Ox. [lpwm
TAaKOM 3aJaHUM JEerKo BBbIYHC-
JHUTh IJOWLaAb TpaneuHu nmo
Puc. 15 topmyJe
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S= 19— 2, [(42+ 1)
- 2
roe |x,—x;| — BbicoTa Tpamneuuu, a Y, U y, — AJHHBI ee
OCHOBaHHWH.

4.4. Maowaab MIOCKOr0 MHOMOYrodbHHKA

CHavaJia Mbl pPAaCCMOTPHM ILJIOCKHE MHOrOYTOJbHHKH,
pacnoJioxeHnnbie Boiie ocu Ox.

TpaguuHOHHO INpU HoOJACYETe IJIOHIAAH IPOU3BOJBHO-
ro MHOrOYroJibHHKa ero pasGuBalOT Ha TPEYroJbHUKH
M HaxoAT mJjomans kKaxkjaoro u3d HUX. Cymma miomaped
9THX TPEYTrOJbHUKOB paBHa IJOMIAAH NAaHHOr0 MHOFOYTOJIb-
HHUKa.

Onnako npu 3TOM BO3HHKaeT BONPOC, KAaKHM ofpa3oM
Jenath 3T0 pa3bueHue, eCay MHOTOYTOJNbHHK 33JdH KOOPAH-
HaTaMM JoOMaHoi B nopsake ee o6xo4a 4 IpPU 3TOM He
ABJSIETCA BBIMYKJABIM.

DBousee pauHoHAaIbLHBIM CIHOCOGOM HAXOXAEHHS MJIOILALH
MHOI'OYTOJIbHHKA ABJSIETCSH €ro npeicTaBJeHHe B BHIE KOM-
6unaunu Tpaneuui. Ilpu 3TOoM cuuTaercs, 4TO ecJd pac-
CMaTpUBaeTcs TpalenHs, y KOTopol x; < X,, TO 3HA4eHHE ee
naougaau Oepercsi co 3Hakom <«->» (puc. 16,a), a ecau
X, >> Xy, TO 3HAYEHHE ee IJIoWAnH Oepercs Co 3HAKOM «—>»
(puc. 16, 6).

Tlpd BBIUHCJIEHHH 3HAYeHHMS IUVIOMAAH HCHOJb3YETCs
tdopmyna

a 6
/ T2z i’ Ty
Zi4ty L2¢,
+ —_
o s ag 2
Puc. 16
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S= Ixz—'xll?(!lz‘l"y]).

Hcnoabays takoih moaxoa, ¢opmyna AJja NopcuYera mnjao-
1[aJJH MHOTOYrOJIbHHKA, ONpeLesasieMOro JOMaHoH ¢ KOOpaH-

HAaTaMH BEPUIHH (xl; yl)’ (x2; y2)’ tety (xn——l; yn——l)’ (xn; yn)f
NMpHMET CJAeRYINUHA BHA:

S=‘(xg—x|)2(y2+y,)+(x3—x2)2(y3+y2)+“.+(x|— n)2(!/|+.‘/n)|”

HJIH

S | (23— 2) (Yot 41) (23— %) (934 Ya) +- .. + (% — %) (Y14 9a)
2

Tlpu n=3 u n=4 3t GopMyJibl MOTYT GbITb HCNOJNB3O-
BaHbl JJifl BBIUMCJIEHHA TJOH(aJiedl TPEyrOJbHHKOB H YeThl-
peXyrofibHHKOB COOTBETCTBEHHO.

ITpu sToM coBepiteHHO Ge3pasJIHYHO, BBINYKJBIH MHO-
royroabHuk ujaH Her (puc. 17). Bonee Toro, Bbluucie-
HHe mJyomajnud TpebyeT BBLINOJHEHHS TOJBLKO ONepalui cjao-
JKEHHs, BLIUMTAHHA, YMHOXEHHS M OJHOH onepauny je-
JICHHS.

Ilpu Goslee meTasbHOM H3YUEHHH OKa3blBaeTcsi, YTO NpH-
BeJleHHas Bhile (popMyJia MOXKET HCIIONB30BATLCH IS NPO-

K3BOJIbHBIX TOUYEK Ha IJOCKOCTH,

T. €. TOYKH MOT'YT pacroJiaraThb-
¥ cs u HuxKe ocd Ox. Tlpaeaa, npu
3TOM HE06X0JMMO DpeaBapHTeNb-
HO OCYLUECTBHTb ngeoépasoﬂa-
HUe KoopauHat no dopmyne

J
i : Y =Y;i— Ymin»
i ! TAE Ymin — MUHHMAJbHOE 3Baye-
17] Z HHe Yy KOoOpAMHATH! AN Bep-

IUHH MHOTOYTOJBHHUKA B HCXOJ-
HO#l cucTeme koopauHat. Takoe
npeo0pa3oBaHUe COOTBETCTBYET
napajjenlsHOMy [EPEeHOCY MHO-
Puc. 17 COYrOJbHUKA MNapaJ/iesibHO OCH
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Oy v rapauTUpyeT, 4TO B HOBOH CHCTEME KOODAMHAT HH OIHA
BEpPLIMHA MHOTOYTOJIbHHKA He OyAeT pacnosioxkeHa HHxe ocy Ox.

ARTOpUTM IJig OTIpeAesiCHHsT MJOILAAHN IJOCKOT0 MHOrO-
YrOJbHAKA, 3aJdHHOTO KOOPJIHHATAMHE €ro BEepLIHH B NOpPAA-
Ke ux o0Xxona mo KOHTYpPY, OYAeT TakuMm.

(Buumanue! 3necy U B fanbHefiniem Mbl OygeM mpeparno-
Jgarath, 4YTo 06X0J MHOTOYrOJbHUKA 3ajaercd n-+1 Bepuiu-
Ho#l, npudem (74~ 1)-1 BepuinHa coBnajaeT ¢ nepBoOd Bepuiy-
HOi o6xona.)

ymin: =y[l]

Hy Aas k or 2 go n

ecsu ymin>y [k]
| To ymin: =y [k]
BCE

K1

ar gast k or 1 o n4-1

| y1[k]: =y [k]— ymin (1.8)

KIL

S:=

Hy aasi k ot 1 no n

| St =S+ (x[k411—x[kD)*(yl k4 114y 1 [K])

KIL

S:=ABS (S5)/2

Bonpoch ang noBropeHus

1. Kak MOMXHO BbIYUCAUTL NAOWEAbL TPEYrONbHUKA, €CNU M3BECTHBI
KOOpAMHATLI €ro BeplumnH?

2. Kaxve npeobpa3oBaHusi MOXHO CcAenarb, 4TOBbl MHOroyrosfbHMK
nexan sbiwe ocn Ox?

3. Kakoii cnocob BoiuMcrieHus nnowagn tpeyronstuka 6onee ad-
chexTuBeH: dopmyna Fepona unu obwas cdopmyna?

§ 5. BBAUMHOE PACNOJOXEHHUE GUTYP
HA NJOCKOCTH

5.1. BaaumHoe pacnoJiokeHHe MHOrOYTOJbHHKA H TOUYKH

CymecTByer MHOro cnocoGoB onpeaejesus B3aHMHOTO
pacrosoxeHHsi MHOTOYTOJMILHUKA U TOUKH. Paccmorpum onun
u3 HanboJsiee ynorpeOUTENbHBX CNOCOGOB, KOTOPEIA Ha3bBa-
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eTca merodom cKanupyoweld npamol, 1 OCHOBLIBaeTCH Ha
cienylomem.

Haxonsice B maunoét Touke (Xg Y,), MBI HayMHAEM [BH-
raTbCsi B OJNHOM HalpaBJjeHHH (3TO0 MoxeT ObiTh JakGoe
HanpasJeHUe, HaNpUMep, napanasenbao ocu Jx), MOACYHTH -
Basi NPU 3TOM KOJHYECTBO IEpeCeUYeHHBIX CTOPOH MHOTO-
yroJIbHUKA, JIBUKEHHe 3aKaHUMBAETCS TOrga, KOTAAa Mbl
yAAeM J0CTAaTOYHO HaJieKo, U HU OJHA CTOPOHA MHOLOYTOJIb-
HHUKA yXKe He CMOXKeT BCTPETHTbCSl Ha HauleM nytd. Okassl-
BaeTcsi, YTO €CJH NPH HalleM ABHXXeHHH OblJIO NepecevueHo
HEeUeTHOe YHCJO CTOPOH MHOIOYTOJbHHKA, TO HCXOJHAA TOY-
Ka JieXHT BHYTPH MHoroyrosbHuka (puc. 18,a), a ecau
6bIJI0 TepecedyeHO YETHOE YHCJAO CTOPOH, TO TOUKA JEXKHT
cHapyxu (puc. 186, 8).

Mapuipyr Halero JBHXKeHUS MOXeT OBITb NMpPENCTaBJeH
B BHJE OTpPe3Ka, KOOPJMHAThl OJHOH KOHLEBOH TOYKH KOTO-
poro paBHBl KOOPAHHATAM MCXOAHOH TOYKH, 4 OAHA H3
KOOpIHHAT ApPYTrof KOHLEBOH TOUKH Gosbuie (Wi MeHblie)
Jn1060d COOTBETCTBYIOIeH KOOPAHHATH BepIIHH MHOTOYTOJb-
HUKa.

B stoM caydae 3ajaya B3aUMHOrO PaCHOJOXKEHHS MHO-
rOyroJibHHKA U TOUKH CBOJAMTCHA K HOJCUETY YHCJA Hepeceye-
HUS TIOJIyUeHHOr0o OTPE3Ka M CTOPDOH MHOTOYroJbHHKA. JIpy-
rasi KoopanHata MoxerT OwbiTh Ja10Goil. O6biuHO ee OepyrT
paBHOH COOTBETCTBYWOILEH KOOPAHHATE HCXONHOH TOYKH.
B sroM cayuae MapmipyT IBHMKEHHS TPOHCXOIUT BIOJb
ONHOW M3 Ocell KOOpHHUHAT.

Puc. 18
24



B sToM cayuae 3ajgaua B3aHMHOTO PacnojioXeHus MHO-
FOYT'OJIbHHKA U TOYKH CBOAUTCHA K MOJCYETY UHCJA mepeceye-
HHA TOJYYEHHOr0 OTPe3Ka H CTOPOH MHOTOYTOJIbHHKA.
B maccuBax X u Y xpaHATCH KOODAHHATH BEPLUHH MHOTO-
yrojbHHKa B mnopaake o6xoga, x[0], y[0]— xoopaunarsl
HCXOJHOH TOUKH.

xmin: =x[1]

Hu s k or 2 o n
ecan xmin>>x [k]
| To xmin: =x[k]

BCE
KI{

X:=xmin—1]

y:=y[0]

S:=0 (1.9)

HU a1 i or 1 go n
Z1:=(x[i]—x[0D*(y —y [0])—(y [i]—y [O])*(x — x [O])
22: =(x[i+1]—x{0D*(y—y [0D—(y [i+ 1]—
—y [0D)*(x—x[0])

ecad Z1+Z2<<0

| To S:=S+1

BCe

KLy

L: =«BHyTpU»

ecan mod (S, 2)=0

| To L:=«BHe»

BCe

Taxoit moxxon TpeGyetr ocoGoro aHaJjH3a CAy4aes, KOrAa
MOJIVUEHHBIH OTPE30K lepeceKaeT CTOPOHY MHOLOYTOSTbHHKA
B KOHLIEBOH TOYKe.

Ecsin oTpesox nepecekaeT OAHY H3 BepIIMH MHOTOYIOJb-
HyKa (Hanpumep, A;), T0 Moxer ObiTh 2 cayuas (puc. 19):

1) O6Ge cTOpOHB MHOrQYrojibHHKa, BXOASAUIHE B BEPLIHHY
A,, fexar no OfHY CTOPOHY OT oTpe3ka (puc. 19, a). Konu-
4eCTBO MepeceyeHHi MOMXKHO cuuTaTbh paBHEIM 2 (uau 0}
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a 2
Puc. 19 '

2) cTOpOHBI MHOTOYTOJIbHMKA, BXOASLIHE B BepIIHHY A,
JexaT HO pasHble CTOPOHBI oTpeska (puc. 19, 6) Uncao
nepecedyeHuii NpuMeMm pasBHbIM 1.

Jasi npoBepKu, N0 pasHble WM M0 OHHY. CTOPOHY OT
NPsIMOM JIEXKAT CTOPOHB MHOTOYTOJBHHKA, MOKHO HCNOJb30-
Batb anroput™ (1.3).

Econ oTpe3ok npoxoaur No CTOPoHe, TO UHCJO [epeceye-
HH{ OyJeM CUuTaThb pPaBHbIM 2.

5.2, B3anmHoe pPacnosoKeHHe MHOTOYroJhHHKOB

Bo3MoHbl 3 BapuaHTa B3aHMHOIO PacloJOXKeHHs MHO-
rOyroJbHHKOB. OHM MOTYT nepecekartbcs (puc. 20, a), nexars
onul BHyTpHU Apyroro (puc. 20, 6) wiu pacrnosararbeCst Kax-
Al BHe apyroro (puc. 20, 8).

OrnpenejieHde B3aUMHOrO PacrojiOXKeHHS MHOMOYTOJIbHH-
KOB, 33aaHHBIX OGXOAAaMH CBOWX BepuiHH, OYyAeT NPOBOAHTL-
Cs B JBa 3Tana.

Hepeuiit aTan. Hdas Toro 4tobul ONpenesuTh B3aHMHOE
pacroyioXKeHne MHOTOYTOIbHUKOB, C/eNYeT [POBEPUTb B3aHM-

L

Puc. 20
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HOe pacnoJioKeHHue CTOPOH MHOroyroibHukoB. Ecau nBe cro-
POHBI Pa3HbIX MHOTOYTOJIbHUKOB NlepecekaloTcs, To H MHOTO-
yronbHUKH nepecekaiorcs. [loatomy ans onpenesnenus Boa-
MOXKHOrO MepeceueHHsi CTOPOH MHOTOYIOJIbBHHKOB MOXHO BOC-
noab3osatbea anaropurmom (1.4). Ecau safigerca napa cro-
POH U3 pa3HBLIX MHOTOYFOJIbHHKOB, KOTODbie NepeceKaloTcH,
TO B3aUMHOE TOJOKEHHE MHOIOYTOJIBHHKOB OIlpenesieHo.

Ecau 0xa3ajoch, YT0 B MHOTOYTOJILHHKaX HET B3aHMHO
nepecekalIUXCA CTOPOH, TO MEPEXOAHM KO BTOPOMY 3Tamy.

Bropoit aTan. YcraHaBiMBaeM B3auMHOE PacCrOJIOXKeHHE
BEPIUHHBI OZHOTO H3 MHOTOYTOJILHHKOB H JPYroro MHOTOYIOJb-
Huka. Eciu 0kasajnoch, UTO BepuiMHA OJHOr0 H3 MHOIOYroJjb-
HHKOB JIEXKHT BHYTPH JAPYroro MHOTOYTOJbHHKA, TO OJHH H3
MHOTOYTOJLHUKOB JIEXKHT BHYTpH Apyroro. CiefoBaTesbHo,
B3aUMHOE pacroNioKeHHe MHOTOYTOJbHHKOB YCTaHOBJEHO.

TlycTh I KaXKAOTO W3 MHOTOYTOJBHHKOB €ro BepLIHHA
JIEXXHT BHE APYroro MHOroyrojbHuka. B atom ciayuae ocra-
eTCs eJMHCTBEHHO BO3MOXKHOE pellieHHe: KaXIslli MHOro-
YrOJILHHK JIEKHUT BHE APYFoOro.

Bonpocthi gns nosropeHMs

1. Kak onpepgenuts B3aMMHOe PacnofoXeHue MHOTOYrofibHMKa M
TOuKM?

2. 3asvcut nu cnocob onpepeneHns B3aMMHOro PacronOXEeHUN
MHOTOYroNbHUKA M TOYKH OF BbINYKNOCTH MHOroyronsHukat

3. Haszosure BO3MOXKHbLIE PacrnonoMXeHus p[BYyX TPeyronbHUKOB,

3AJA4YHY 4Jis1 NOBTOPEHUA

1. Hausl Tpu uucsa a, b, c. Onpenennts, CYy1ecTByer Ju
TPeyrofibHUK ¢ TAKHMH JJHHAMU CTOPOH.

2. Jlaubl uernipe yucna a, b, ¢, d. Onpepgenurs, cyuie-
CTBYEeT JI¥ YeThIPEeXYroJibHHK C TAKUMH IJHHAMH CTODOH.

3. HaliTn B3arMHOe pacnoJioKeHne OKPYKHOCTH Pajny-
ca R ¢ ueHTpom B TOUKe (X Yo) H TOUKU A ¢ KOODAUHATAMH
(x5 1)

4. Haifitn B3auMHOe pacmojokeHHe ABYX OKPY:KHOCTeh
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paauyca R, u R, ¢ uedntpamu B Toukax (x; y,) u (xy ¢s)
COOTBETCTBEHHO.

5. Halitn B3aumHOe pacnosokeHHe OKPYXXHOCTH pajHy-
ca R ¢ ueHTpoM B TOuKe (Xg U) U NpsAMOH, mpoxogsuied
yepe3 TOUYKM C KOoOpAMHatamu (x; y) ¥ (X5 Ysp) -

6. OupenesuTh KOJHYECTBO TOYEK C LEJOUUCTEHHBIMH
KOOpPAMHATAMH, JIEXAIUX BHYTPH OKDYXHOCTH pajuyca
R ¢ uenrpom B toure (x5 Yp). '

7. Ha#iTn KoopauHaThl TOYEK NEepecevyeHUs ABYX OKPYHK-
nocrell panuycoB R, U R, ¢ uentpamu B Toukax (X;; y,) H
(X9 Y5) COOTBETCTBEHHO.

8. HaiiTu KoopaMHATH TOYKYH, CHMMETPHYHOH JNaHHOH
Touke M ¢ KoopauHaTamu (X;; Y;) OTHOCHTEJNBHO TNpPSIMOH
Ax+ By+4+C=0.

9. Hdauw nBe touru M, {(x;; y,), My(xy y,) ¥ npsmasn
Ax-+ By+ C=0. Haiitu Ha >T0Oi npsaMOA TaKyl TOUKY
M, (xg; Yo), uTOBEL CyMMapHOe DaccTOsinHe OT Hee 1O ABYX
AaHHBIX TOYeK ObLIO MHHHMAaJbLHO.

10. JaHbl Tpu TOYKH ¢ KOOpAHHATAMH (X} Y), (Xs Ya),
(x4 Y3), KOTOpble SABJASIOTCH BePIUMHAMH HEKOTOPOTO MPsMO-
yrosbuuka. HaliTu KoopauHaTel 4YeTBepTOH BepHIHHBL.

i1. [lanbsl KOOpPAMHATH BEPUIMH YETHIPEXYTOJbHUKA
(x5 Y1), (x93 Yo), (X35 Ya), (x5 y4). OuipeieiuTh, BRINYRJIBIH JH
YeThlPeXyTOJbHHK.

12. Jausl KoopaMHAaThl BepIIHH HYeThIpexyroJbHHKA
(x5 1) (x5 Yo), (X35 ya), (x4 y,). Onipeaenurs, ABASETCS JH
yeTbIPEXyToJbHHK: a) poMOom; 6) KBagpaToM; B) Tpanenuei.

13. Jlanbl KOOpAMHATHI NBYX BepuwHH (X 4,) ¥ (X Ys)
HEKOTOPOro KBajspara. HaliTH Bo3MoKHbIE KOOPAHHATH APY-
THX €ro BepiUHH.

14. Jaubl koopauHatol aBYyx BepwinH (X, y,) 4 (X5 Ys)
HEKOTOPOr0 KBajpara, pPAacCHOJOXEHHBIX 110 JAHAroHaJH,
U Touka (X3 Y;). Onpenenurs, JIEXKMT JH TOYKA BHYTPH
‘KBagpara.

15. Haust xoopaudartsl (x; y,), (X5 Yo) (%5, y3) BepuiMH
Tpeyrosibiuka. HaliTH KoOpAHHATH TOYUKH NEpecedeHuss ero
MeAHaH, ' ‘
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16. Tauet koopaudatel (x5 y,), (Xos Yo), (X5 Y3) BEpUIHH
TpeyroibHuka., HalTH ANHHEL €ro BBLICOT.

17. Onpenenuth ko3¢ PUIIHEHTH ypaBHEHUS NIPAMO#, na-
pajJjielbHOH NaHHOH Npamoil, onpenessieMod ypaBHEHHEM
Ax+ By+ C=0 v npoxoasiuieil uepes TOUKYy C KOOpIAUHATA-
MU (X5 Yo)-

18. OmpenenuTs Ko3QGULHEHTbI ypPaBHEHHS TMPSIMOH,
neprneHuKyAsipHOil nanBON NPAMOI, onperensieMol ypaBHe-
nueM Ax-+ By+ C=0 n npoxoasie# uepe3 TOUKy C KOOp-
aunatamu (x5 Yo).

3AJJAYH NOBBLILIEHHOW CJIO)KHOCTH

i. Onpenpennts, mepecekawTcss Ju npsaMmass y=kx+b
¥ OTPe30K ¢ KoHUaMH (x; ¥;), (X3 Ys)

2. OnpeneniuTh, HPHHANJEKUT Jid TOUKa A (x; y) oTpesky
¢ KoHueBHIMH Toukamu B (xy; y,) 1 C (x5 4,)

3. a) BeinykJabiit MHOrOYTONBHUK 3aJaeTcs KOOp/AHHATA-
MH CBOHMX BEpPIUMH IIPU €ro 00Xoje N0 YacoBOH HJIM [POTUB
YaCOBOH CTpejKu. KOHTYP MHOIOYroJbHHKA HE HMEET CaMOo-
nepeceuennit. OnpenesuTy HanpapjeHHe 06Xona.

6) OnpegenuTh HampaBjehHe o0xoma B cJiyyae HeBbI-
NMYKJAOr0 MHOrOYroJibHHKA.

4. Ha nuockocTd 3a4aHbli 7 OTPE3KOB KOOPAHHATAMH
KOHUEBbIX ToYeK. KOoHIIbI OTPE3KOB 3aRaI0TCH ABYMS Napamu
koopaunar (x, [i}; y, [i]), (x2[i} 4, [i]), 1<<i<<n (xoHuB npu-
HajAsexar oTrpe3ky). Haiitu npamyw, uMmeouymw oblipe
TOYKH C MAaKCUMAaJjbHbIM YHCJAOM OTPE3KOB, W Hamneuyarath
B NOPSAKE BO3PACTAHUSA HOMEpPa TeX OTPE3KOB, KOTOPhIE 3Ta
npsaMasi nepecekaer.

5. N Touex HA NJIOCKOCTH 33JaHBI CBOMMH KOOpDIHHAaTa-
mu. HafATH Tako# MHHHMaJBHH{A [O IJIOWAAH BbIIYKJbIN
MHOrOYTOJbHHK, 4TO Bce N Touek jexKat nu60 BHYTPH 3TOTO
MHOTOYTOJIbHHKA, 1H60 Ha ero rpaHuue (TakKoH BBIMYKJbiH
MHOTOYFOJIbHHK Ha3blBaeTCA BBIIYKJIOH 060JI0YKOM).

6. Ha msockoCTH 3ajaHbl CBOMMH KoopiauHaraMu k To-
yek. OnpeneyiuTb, MOXHO JIH NOCTPOUTh TaKofl BbLIMYKABIA
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MHOrOYTOJIbHUK, YTO KaJasi. TOUKa MPHHANJIENKUT HEKOTO-
po#l cTOpOHe.

7. N Toyek Ha IJOCKOCTH 3aJaHbl CBOHMH KOOpXMHATAa-
Mn, Hafith nopsmaox, B KOTOPOM MOMKHO COEIMHHTH 3TH
TOYKH, UTOOBl moaydmics N-yroJbHUK.

8. IlpencrasbTe cebe, uTo B TeTpaske Boi sakpacuin ua
JIUCTE KaKOe-TO KOJHUECTBO KJeToueK M MOJYYHJIH KJe-
Tounyto durypy. CKONBKO ocell CHMMETPHH HMeeT 3afaHHas
KJerouHas c¢urypa?

3anannt: N;— pasmep ¢uryper no epTuxasu, N; —
pasmep Gurypnl no ropusontann (N;<101; N;<81) u cama
¢urypa B Bupe N; cTpok M3 mpoGenoB M 3Be3nouek mo N,
CHMBOJIOB B Ka*KAOH CTpOKe.

3Be3/104Ka COOTBETCTBYET 3aKPAalLUEHHOH KJeTouke.

Mpumep 1.

2 4 (pasmep ¢uryps no BepTHKAJH K TOPH3OHTAJIH)
L I

* %

QPurypa umeer 1 ocb CHMMETPHH.

MNpumep 2.

5 (pasmep ¢urypsl mo BepTHKaJH H TOPH3OHTANH)
% sk ok %

% ok

(W)

* * %

%k

®urypa umeer 0 ocefl CHMMeTPHH.

9. Ipamoyronbuuk ABCD 3apan KoopjHHAaTaM¥ CBOUX
Bepiund. Ha nporuBononoxusix croposax AB u CD 3anaun
nocsenoBateabHocT Ry u Ry us N Touek pasbuenus, a Ha
cropoax BC u AD —R; u R, u3 M Touek pa3Guenus.
HyMepanusa ssieMeHTOB nocjiegoBaresnsHocTeil R, u R, nauu-
HaeTcs CcooTBeTCTBeHHO OT Touek A u D, a R, u R,— ot
B u A. CoenuHEB OTpe3KaMU TOUKH C OXUHAKOBLIMH HOMEpa-
My B pa3bnenusix R, u R,, a 3arem B pasbuennax R; u R,,
nojsyiuM paszbuerde @ upamoyroinHuxa ABCD na wmuo-
JKECTBO YeThIPEXyroJbHHKOB.

Haiitn vernipexyrojsbHHK pasbuenuss @ ¢ HaubGoJbuieh
IJIOUWLAABIO NPH YCJAOBHH, YTO OTPE3KH, COEAUHSIOIHE TOYKH
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pa36uennii R, u R, nmapaanensusl cropore AD. Ilocaeno-
BaTeAbHOCTH R, R,, R; M R, 3amaioTcd KaK MAacCCHBH H3
IJUH OTpe3KOB pa36HeHHA COOTBETCTBYIWOUIMX CTOPOH Nps-
MOYTOJIbHHKA.

10. Ha npsamoit 3agano N ToueK C KOOpIHHATAMH X,, Xy,
..., Xy. Hafiltu Taxkyo Touky Z, cyMMa pacCTOfiHMH OT KOTO-
po# 0 MAHHEIX TOYEK MHHHMAJbHA.

11. IlycTs uepe3 aaMHHHCTPATHBHbLIH PaHOH NPOXOAHT
no mnpsmo#i xenesdad jopora. Ha Helt Hano mnocrpouts
CTaHIHIO TAaK, YTOGBI PAacCTOAHUE OT Hee N0 CAMOH JajibHe#
pepeBHu 6blio 6n1 MuHHMadbHBIM. Hanucath nporpammy.

12, Ha nnockocth 3apano N TodeK ¢ KOOpAHHATaMH
(x5 1), (Xo5 Y2), --., (x,; y,). Hanucars nporpammy, xoropas
H3 3THMX TOYEK BBIAEJSET BEPUIHHBI KBAAPATa, COAEPKAIEro
MaKcHMaJbHoe 4YHcao 3amanHbx Touek. (IIpeamoaaraercs,
4YTO TOYKH, pacliojioKeHHbie Ha CTOPOHaX KBajpata, MpH-
HaIJexaT emy.)

13. Ha naockocTr 3anano MmEoxecTso u3 N npsiMoyrosb-
HHKOB, CTODOHBI KOTODBIX MapaJiie/lbHbl OCAM KOOPJHHAT,
NPH 3TOM KaX/biil NIPAMOYroJIbHUK 3aJlaeTCsl KOOPAHHATAMH
JEeBOH HUXHell W npapoil BepxHell ero BepwuH., CocTaBUTH
aJICOPUTM OnpejeseHnss HaHOOMbIIEro HATYPAJIBbHOTO YHCJa
K, psist KOTOPOTO CyHIECTBYET TOYKA INIOCKOCTH, NPUHALIEXKa-
uas ogHoBpeMeHHO K NPSIMOYroJBbHHKAaM.

Mpumeuanune. DbPexTHBHBIM CUUTAETCA AJFOPHTM, YHCJIO Ael-
cTBHii KOTODOTO MPOMOPLHCHAALHO N,

14. Ha kBaapatHoM TopTre N cBeuell. MOXHO JI ONHHM
NpsSIMOTHHEHHBIM Pa3pe3oM pa3/esIHTb €ro Ha fABe PaBHble
0 NJOINANH YACTH, OAHA H3 KOTOPLIX He cojep:kana Obl HH
onHo#li cBeuyn? CBeuy OyneM CUHTATH TOUKAMH, Y KOTOPBIX
M3BECTHB HX UEJNOUHC/EHHBIe KOOpPAHHATHI (X5 Y,), ...,
(xx; yy). Hauano xoopmunar — B nenrpe topra. Paspes ne
MOXET NPOXOJUTH Yepe3 CBeuy.

15. Nauet N (N>1) npsiMOyroJibHUKOB, NJ51 KOTOPHIX
Mpeanoaaraercs, 4ro:

a) cropoust J10OGOro NPAMOYIroJbHUKA MapansenbHbl KO-
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ODAMHATHBIM OCSIM M MPSAMOYTOJbHHK 3aJa€TC KOHLAMH
ONHO# Hu3 AuaroHaJed;

6) KaXAbIH NpPsAMOYrOJbHHK HMeeT oOliHe BHYTPEHHHE
TOYKH ¢ XOTS OB OJHHUM H3 OCTAJBHBIX M He HUMeeT OOHIUX
BePIIHH, CTOPOH HJIH YacTeil CTOPOH HU C OJHHM H3 OCTalb-
HBIX TPSMOYTOJbHHKOB. -

CocraBUTb NpPOrpaMMy, KOTOpas MAacT BO3MOXHOCTb:

1) OnpenesnTsh BHEIIHHA KOHTYP Guryphl [, sBjsiomed-
ca o0beauMHeHueM NpPSMOYToJbHHKOB (puc. 21).

2) Onpepenuts, copepXut Ju ¢urypa F  <«apIpku»,
T. €. 3aMKHyTble (Urypbl, KoTopble el He npuHajsexar.

3) Pasnoxuts ¢urypy F Ha HaHMeHblIee BO3MOXHOE
YHCJIO HENEPECEKAUIUXCS NPSAMOYTOJbHHKOB, KOTODBIE MO-
CyT umerb o06UiMe CTOPOHBI HJH YACTH CTOPOH, a HX oObenu-
Henue paer ourypy F.

4) BoiuncauTh nEpHMETP H MJOLLaAb ¢Gurypol F.

BuemHuii KOHTYp oOObeldHHEHHS MNPSIMOYTOJbHHKOB
ABCD, i=1, 2, 3, 4, ectv AD,C X X;D,C,BX,B,XB;;
burypa F colepXHT €IHHCTBEHHYIO «IBIpKY» PQRS.

IMIpumewanne. 3anaunm 3) ¥ 4) pewrajoTC’: TOJALKO AJA Quryp, He
COMEPKAIHX <ABIPOK».

16. Quepranne ropopa. Heo6Gxoaumo HamucaTtbh npo-
rpaMMy, KOTOpasi JOJI)KH2 IIOMOYb APXHTEKTOPY B PHCOBA-
HMH OuepTaHHs ropoaa. l'opon 3ajpaercs pacrosioXeHHeM
3JaHUH M paccMaTpHBAETCH KaK JIBYMEpHBIH; BCe 3MaHHA
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Puc. 22

B HeM —— [PAMOYrOJIbHUKH, OCHOBAHHA KOTOPHIX JexaT Ha
ONHOH mpaMol (ropoa mMOCTPoeH Ha paBhuHe). 3naHus 3aaa-
fotcs Tpofikoit uucen (L; H;, R), rae L, 1 R; — KoopauHaTsl
JeBodl M npaBoil creH 3xaHus i, a H; — Boicota 3Toro suga-
Husa. Ha pucynke 22 spauus onuceiBatorcs tpofikamu (0, 11,
5), (2, 6, 7), (3, 13, 10), (12, 7, 16), (14, 3, 25), (20, 18, 22),
(23, 13, 30), (24, 4, 29), a Koutyp, NOKa3aHHBIA Ha pHCYHKE
23, aamaercs mocaegosatenbuocTeio (1, 11, 2, 13, 10, 0, 12,
7, 16, 3, 20, 18, 22, 3, 23, 13, 30, 0) (o cnioco6e dopmuposa-

HHSl 3TOH TOC/TeNOBaTEJbHOCTH CM. HHXKE).

s

/] 5 w5 2 2 3
Puc. 23

2 Hngopmaruka, 8—9 xa. 33



Brox npencraBiser cob0H MOCaIeA0BATENLHOCTbh TPOEK,
3ajamouux goma. Bee KoopaaHaTH ectb Lesble 9MCaa MEHb-
we 10 000. Bo Bxopuom ¢rafiie MHHHMYM OHO U MaKCHMYM
50 3panuit. Kaxknas tpofika, 0603Havyaionlas 3jande, Haxo-
JHUTCA B OTAEJBbHOH CTPOKe BC BXoAHOM (pakine. Bce uenabie
yHcJa B TPOHKe pa3nesieHs! OJHHM HJIM HECKOJbKUMH npobe-
aamu. TpoAKH oTcopTupoBaHn no L, T. €. N0 JA€BOH X-KOOD-
JHHATe 3RaHHA, TakuM 06pa3oM, 34aHHE C CaMOH MaJeHb-
KOl JIeBOH X-KOOPAHHATOH fIBJAsETCS INEePBHIM BO BXOLHOM
daitae.

BriBox O6yneT COCTOATh H3 BeKTOPA, OMNHCHIBAKILIETrO
ouepTaHue, KaK MOKa3aHo B mnpuMepe Bbimie. B BekTope
ouepranue (v;, Vg, U3 ..., Uy_g, U,_y, U,), U; O3Hayaer
TOPU3OHTAJIBHYIO JIMHHIO (BHICOTY), KOTJa i — YeTHOE YHCJO,
U BEPTUKAJBHYIO JUHUIO (X-KOOPIAMHATY), Korpa i — Heuer-
noe. Bexrop ouepranus O6yner onpepenATb MapHIPYT,
NpoRIeHHbI, K [pUMepy, KYKOM, HA4YaBIUHM C MHHH-
MaJIbHOH X-KOODJAHRATH M NYTEIIeCTBYIOMIMM MO BCEM Bep-
TUKAJAbHBIM H TOPH30OHTAJbHLIM JIHHHSAM, ONpEAeSIOIWHM
kKoHTyp. Ilocsennnii sjemeHT B BEKTOpPE JIMHHH KOHTypa
6yner 0.

17. Huxuss Jiepasi U BepXHAS NpaBasi BEPHIIHHB NPSAMO-
yroabuuka A umeror kooprunartel (0; 0) u (V; W) coorsercr-
BeHHO. MHuoxecTBo S H3 N Touek 3amaercss napaMH KOODAH-
Hat (x; y,), 1 <<i<<N. Hajita takoit npsMoyronsHuk G Mak-
CUMAaJIbHOH TIUIONIAAH, YTO €ro CTOPOHBI [apaJlyiesIbHBI
croponam A, G nosuoctsio Jexur 8 A (G u A MOryT UMeTh
o6IIHe IPaHAYHbIE TOUKHM) M HU OIHA TOUKA U3 S HE JIeXKHT
BHYTpH G (HO MOKET JiexkaTh Ha ero cropoHe). Hameuarats
BeJUUUHY TIoaan G 4 KOOPAHHATBI HUKHEN JIeBOH H Bepx-
Hell TpaBoil BepuIMH 5TOro npsmoyronbeEnka. Ecam takux
IPSAMOYTO/JIbHHKOB HECKOJbKO, TO BBIBECTH HH(MOPMALHIO IO
Kaxjaomy.

IIpumeyanne Bo mMuoxecTBe S HyKaKue [ABe TOYKH He JeXaT Ha
ofHOM npamMo#, napainenbHoOld cTopoHe A.
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18. B nmepBom kBajpare Ko- ¥
opauHaTHoH cucrembl Oxy HapH- 4
coBaH nepeuiit kBagpatT — ABCD,
JJIHHA CTOPOHBI KOTOPOro paBHa 2 F
1 u BepminHa A HaxOaUTCH B HA- J 4 Bl If
uaje Koopiuuart. [lorom mapuco-
Baunl: Bropo#l kBagpar BEFC,
Tpetuit — DFGH, uerBepTHH —
JAHI, nareiit — KLEJ v tTak na-
Jee ro cnupanu (puc. 24). Hanu-
cathb NpOrpaMMy, KoTopas [AJs
BBEJAEHHBIX LEJBIX 4YHCEea X U Y
omnpenessieT M BLIBOJUT HOMeED
KBajapaTa, KOTOpPOMY HpHUHAJJe-
KUT Touka P (x; y). Ecam Touka P JeXHUT HA CTOPOHAxX
KBAaJpaTOB MJU B BepiuidHaX, TO OyAeM CUHTaTb, 4TO OHA
NPUHAANEKUT KBAAPATY C HAUMEHBIIAM HOMEPOM H3 BO3-
MOXKHBIX.

Puc. 24

[Ipumenpsnt x oy pe3yabrar
2 1 2
—1 0 4
13 2 10

19. Ha nJsockoctu 3ajpansl cBoUMHM KoopauHaramu N
paaanunbix ToueK. Hafitu ypasHenue npamo#, gensiueil aro
MHOXKECTBO TOYEK Ha JBa MNOJMHOXKECTBA C OJUHAKOBBIM
KOJIHIEeCTBOM 3JIEMEHTOB.

20. HaiitTy nepeceuenne U o6beAUHEHUE NBYX BBINTYKJbIX
MHOrOyroJbHUKOB. MHOTOYroJIbHHKH 3aJ310TCA KOOpAURATA-
MH BepUIMH B NOpsAAKe 00xoa MO KOHTYPY.

21. N-yroJbHHK Ha TJOCKOCTH 3aJaeTcsi KOOpAUHATAMH
BepwuH B MopsAAKe HX o6xofa N0 KOHTYpy. Hsa TOUKH
Z(x; y) Hailtd MUHUMAJIbHOE PACCTOSIHHE [0 KOHTYpa
N-yrosbHuka.

22, Ha nnockocTH CBOMMH KOOpPAHHATAMH 3a4al0TCA
N touek. Marpuna C[1..N, 1..N] zanaercsa crenywomum obpa-
3om: C;=C;=1 B ciyuae, ec/ld BePUIHHEI i H j COCAHHEHDI
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orpe3koM, U 0, ecnu ne coenuuennl. KzpectHo, uto atobas
BepPLIMHA COelMHeHa, N0 KpaiHel Mepe, ¢ AByMS APYTHMH
M UTO OTPE3KH NepeceKarTcs TOJAbKO B KOHIEBbIX TOYKaX.
Takum 06pa3oM, BCA MJIOCKOCTh pa3GUBAaeTCs HA MHOXECTBO
MHOrOyrofbHMKOB. 3anana rtouka Z(x; y). Hadtu wmunu-
MaJIbHBIA [0 NJOIand MHOTOYTOJAbHHK, COAepxKauui Z,
WX  BHAATb CcOOGUIEHME, YTO TAKOr0 He CYLIeCTBYeT.
Ecan Z npunanieXuT KakoMy-TO OTPe3Ky, TO BbIAATb €ro
KOHIIEBblE TOYKH; eCAH Z JIEXKHT B MHOTOYIOJbHHKE, TO
BHIZATh €ro BepuidnHnl B 1opsake o6xola N0  KOH-
TYPY.

23. DBynem HasbiBaTh ABA MHOTOYTrOJBbHHKA NOROGHLI-
MH, €CJIH CyIecTByeT B3aHMHO OJHO3HauHOe oTo6pakenue
CTOPOH 3THX JBYX (HFyp Takoe, 4YTO COOTBETCTBYIOUlNE
CTODOHBI TPONOPLUOHAJBHB ¢ K03 GHUHEHTOM NPONOPUU-
OHAaJIbHOCTH R, a yrJaibl, 06pa3oBaHHbBle NBYMS COOTBETCTBY-
IOWUMH CTOpOHamu, pasubl. Onpegenurb, HoJ0GHBI JH ABa
MHOrOYTOJbHHKA. MHOTOYTONLHHKH 33aJaloTcsl Ha INIOCKO-
CTH KOOpPJAHHATAMH BEPIIHH KOHTYPOB., BepuiuHbl B KOH-
Type Mepeuucidiorcsi B Mopsiake obxona HPOTHB 4acoBOH
CTPeJiKH.

IMMpumeuanue. Tak Kak Bce BpuMCIeHns Ha IBM nposo-
ESTCA € OrpaHWYeHHOH TOYHOCThIO, TO CYHTATb, YTO [BE BEJHUHHDBI
paBHbl, ecJH OHH COBNAAAIOT C TOYHOCTBIO IO JABYX 3HAKOB nNocje 3a-
nATOH.

24, 3amgann HatypaJpHoe uyHcJ0 N M jABe NOCJEROBa-

TENBHOCTH HEMbiX uucen (@, s, ..., Ay) U (by by ..., by).
3ananbl Takxe ABA 4YHCAA X; B X, Xo<< X
a) Haiitu uucna ¢y, ¢, ..., t,, p<N, Takue, UT0 X5=

=<t <<...<l,=Xx;, U yKasaTb JJsl KaxJA0ro OTpe3Ka
[ti—i ), 1<<j<<p, Takoe uncsio &, | <E<CN, uT0 1151 BCEX i,
I<{i<CN, u nna Bcex x u3 [{;,_,; I;] cnpaBeinuBo Hepa-
BeHCTBO a,-x+b,>=a;-x+ b,

6) Ha#fity uyucna s, S;, ..., Sg, TaKHe, UTO Xp==
S0<<$;<...<<Sg=2X;, M YyKasaTh JJiS KaXJ0ro OTpe3dka
[s;—1 5;], 1<<j<<Q, rakywo nepectanoBky (iy, iy, ..., iy) YHCEN



1, 2,3, ..., N,u4to ajs Bcex x u3 [s;_;; §;] cipaBeanuBo Hepa-
BeHCTBO & -X+b, <@, - x+b, <...<a-x+b, B s
BCEX OTPE3KOB COOTBETCTBYIOUIHE IEPeCTAHOBKH PAa3IHUHbI.

25. B npasu/fibHOM n-yroJbHHUKE TIPOBEJH HECKOJ/IbKO
AMaroHaJjell, NpUYeM HUKAKHE TPHU He NepecexkalorTcst B of-
Ho#l Touke. Ha ckosbko wacrell puaroHasd pasbuau
n-yroabHuk? J{uaronann 3afanbl HOMEPAMH BEPLIHH 71-yTO/b-
HMKA, KOTODbl€ OHU COEJHHHAIOT, BCE BEPIIHHBI MEpPEeHyMepo-
Baxbpl MO MOPAAKY uucaaMu 1, ..., n.

26. Kpyr paspesaH camoHenepeceKalouielcs JOMAaHOH,
KOOPAWHATE BEPIIHH KOTOPOH 3akaHbl napamu HaTypajib-
HbIX ducedt (X1 Yy), +..y (X Y)- [lepBan u mocnenHsist Bepuiu-
HBI JieXKaT Ha IpaHulle Kpyra, a ocTajbHbie — BHYTPH Hero.
Onpeneautb, MOXHO JH Pa3beHHHTb ABE MOJAYUYHBILHECH
4aCcTH Kpyra (BbIXOA M3 IJIOCKOCTH M IIOBOPOTHI pa3Humae-
MBIX yacTed He J0MyCcKaloTCs).

27. Ha wmecTHOCTH, npencrasjisiomeid cobod HAea bHO
POBHYIO TIOBEPXHOCTb, CTOMT BBICOKME 3abop. [lian 3abo-
pa — 3aMkHyTad JomaHas 6e3 camomnepece4eHHH, KoTopas
3apaercsi N napamMn KOoOpJAMHAT CBOHX BepDIUHH B NOpsAKe
o6xona orpaHuuuBaemoil 3ab6opom 06JaCTH TPOTHB YaCO-
BOH crpenku. Bepiuunsl nponymeposansi or 1 pmo N,
N<100. B rouke (x; y) crout uyemosek ((x; y) He Moxer
JlexkaTh Ha JoMmaHoH). CuuTas, 4ro KakJoMy 3BeHy JioMaHoOH
CTaBUTCH B COOTBETCTBHE I1apa HOMEpPOB KOHLEBHIX Bep-
IIHH, YKa3aTb, Kakyue 3BCHbS 4YeJOBEK YBHIHUT IOJHOCTbIO
HJIHM Y3aCTHYHO, @ KaKue — BooOule He yBHpuT. Ecan mnpwu
B3rJiAjle 3BeHO BHJIHO KaK TOYKAa MJH Kak fapa TO4Yek, TO
nojiaraeM, YTO OHO HE BMJHO.

28. Ha rpamsix pAByX paBHBIX I[pPaBMAbHBLIX TETPasi-
pos N u M wuanucauwmt uucia N, N, N, N, u M,, M,,
M;, M, MoXHO JH COBMECTUTb TETPa’APbl TaK, YTO-
66l Ha COBMANAIONIMX TPaHAX OKA3aAUCh OJMHAKOBBIE
qyucsia?
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3AJAYU AJA8 CAMOCTOATEJbHOTO PEHIEHUA

1. 3anaum croponsl A 4 B gBYX KBajgparoB, pacnoso-
XKEHHBIX TaK, KaK NOKa3aHO HAa pUCYHKe 2D (BepTHKajbHBIE
OCH CHMMETPHUH Y KBaJApaToB coBmanaiot). OnpenenuTs yrod
o, TI0J KOTOPHIM LIaPHK HAJ0 BHIMYCTHTh H3 TOUKH A, YTOOHI
OH momnaj B TOYKY B 3a MHHHMAaNbHOE KOJHYECTBO OTpa-
KeHHUH.

2. llga N-yroibHuKa Ha IJOCKOCTH 3aal0TCsl KOOPIH-
HATAMU BEpIUHH B opsjke UX o6xona no kourypam. Hafita
MHHHMAJBHOE paccroauue Mexkjay 3TuMu N-yroJbHUKaMH.

3. N Touek Ha TJIOCKOCTH 3aJaHbl CBOHMH KOOpAHHATA-
mu. Halitu mopsitok, B KOTOPOM MOXXHO COEJHHHTb 3TH
TOYKH, YTOOBI MOAYyuH/ach JoMaHasi 6e3 camonepeceueHuH,

4. Ha muockoctu 3amano N ToueK ¢ KOOPIHHATAMHU
(x5 4y), (%25 Yo)y «vvy (X5 y,). Halitu Takyw touky Z (x; y),
CyMMa PacCTOsiHUE OT KOTOPOH J0 OCTaJIbHBIX MHHHMaJjibHa H:

a) Z — ofHa W3 3aKaHHBIX TOYEK;

6) Z — npou3posbHas TOUKA IJIOCKOCTH.

5. Ha mjockocTn sajaHo MHOXKeCTBO Touek A ¥ MHO-
KecTBO npameix B, Haditu ABe TaKue pa3iHYHble TOUKH U3
A, uTO mpoxoxsiuasi yepes HHX NpAMasg papaJJiesbHa Hau-
GoJibLIEMY KOJUYECTBY HpPSMBIX 43 B.

6. Cpenu TpeyroJbHHKOB € BepIIHHAMH B 3a4aHHOM
MHOXKECTBE TOUYEK Ha [JIOCKOCTH YKa3aTh TaKOH, CTOPOHBI
KOTOPOro COAepPaT MAKCHMAaJbHOE YUCJO TOUEK 3aJaHHOTO
MHOXKEeCTBA.

7. Bce creHbl loma HMeOT AJH-
Hy b m. CeBepHas U 10:KHas CTOPO-
Hb — Oejibie, 3amagHast U BOCTOY-
Hag — cunde. YesoBek jipouena OT
JOrO-BOCTOYHOro yrsia jgoMa A Met-
poB Ha or, B MerpoB Ha BOCTOK
u C MeTpoB Ha ceBep U IOCMOT-
pes Ha noMm. Hamnucarts anropurm,
KOTOPBIH omnpejeJisieT, KaKHe CTEHHI
YBHJHT Y€/I0BEK.

8. Ha croJsie jieXxut uUrpasibubifl
KyOHUK rpaHbi0 A, K HaM, TPaHbIO
Puc. 25 B, BBepx. Hanucate nporpammy,

S

o
*
)
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ONpeesSIOMYIO OCAEL0BATENbHOCTh KKAHTOBAHKA> KyOHKa
(«Ha Hac», «OT HAC», BIPaBO», «BJEBO»), MOCJE BbIfIOJIHE-
HHSl KOTODHIX KYOHK OKaMeTcs Ha MpeXHeM MecTe, HO K HaM
rpasbo A, BBepx — B,.

[Mpameuanue. Ilog kauroBanueM MOHHMAaeTCsl NepeKaThiBaHHE
KyGuKa yepe3 conpukacamuieecda €O CTOJI0M pe6po 6e3 CKOJIbKEHHA.
Jipyrue cnocofbl mepemeumieHnss KyOuka sanpeuieHwn. Hymepauus rpaxeft
KyOHKa Taxora, 4TO €CJM €ro MoJ0XKUThb Ha rpatb ¢ uudpoi 5, 10 GOKOBLIE
rpasu Gynyt uMmerts Homepa 1, 6, 4, 3 npu ofxoge mo uyacoBoii cTpenke,
a BepxHss — HOMep 2.

9. Ha unnockocTH 3ajaHbl KOOPAMHATHL BepILIHH ABYX
TpeyrosbHukos, TpebGyercsa HaliTd x0Tst Gbl OAHY NPAMYIO,
pa3buBamILYI0 KaxXAblH M3 5THX TPEYroJbHHKOB Ha ABe
paBHOBEJHKHE YacTH. Pe3ynbTaT HOJIKeH BBIBOAHTBCA HA
KpaH B BHAe ypaBHeHus y=kx - b. Ecnu uckomas npamas
napaJsanensra ocu Oy, TO ypaBHEHHE JOJKHO OBITh TIpHBeje-
HO B Bujae x=A. Kosdduuuenrnst A, B, & p01XKHbl GBITH
NpUBeJeHbl He MEHee YeM C YeThIpbMsi 3HaKaMi focne
JEeCATUYHOH TOYKH.

10. Jdauwr uncaa (x;; y,), (%5 Ya), (X35 4¥3) — KOOpAMHATH
TPpeX KAKHX-TO BEPIIMH MPSAMOYIOJBHHKA B HPSIMOYTOJbHOMH
cucteMe kKoopauHat. Haifitu KoopauHathl ueTBepTOil Bep-
IHHEL.

11. ByneM OTCYMTHLIBATL YIVIBI OT TOJIOMHTENLHOTO Ha-
npasyiends ocd Ox: NOJOMKHUTENbHBIE — NPOTHB YaCOBOH
CTPEJIKH, OTpHuAaTeNbHbIe — M0 uacoeBoil crpeake. [lycts
BEJUYHMHA Yyrja JexXuT B npeaenax or —180° go 180°.
Haubt 2 Toukd A (x5 y,) ® B (xy; y,). Onpenennts, kakoh ua
orpeakoB, OA uan OB, o6pasyer 6odbiunilt yroa ¢ ocsio Ox.

12, 3agaercs yucao N W TOYKH TNJAOCKOCTH (X4 Y)),
(%95 Yo), ---, (Xn; Yy), ABJASAOUIHECT CEPEAMHAMHU MOCJETOBA-
TeJbHBIX CTOPOH N-yroabuika. BoccTaHOBHTH 1O 3THM TOY-
KaM McxoaHblii N-yroabuuk. ITox mMuOroyrospnukom B fAaH-
HOU 3ajaye MOHUMAETCHA KaKaf YrogHo {(BO3MOXKHO camore-
pecekamwlasics) 3aMKHyTas JiOMaHas.
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Mpumeuanne. N —neuernoe, N>1 n N<20, x, y; — Beie-
cTBeHHBle yncaa. Bxoaubie paHubie GyAyT COOTBETCTBOBATH NPHUBEAEHHBIM
YC/IOBHRM, NPHIEM MHOTOYFOJbHUK FOCTPOHTH MOMHO.

Crpyktypa BHBOAA:

touyka 1: A{1] B[]

Touka 2: A|2] B[2]

rouka N: A[N] B[N],
rae (Ali], B[i]) — xoopauHaTsl i-i BEPIIHHBl KOHTYPAa MCKOMOrO MHOTO-
YTOABHHKE.

YKA3AHUS K PEIHEHHWIO 3A0AY
NOBbILIEHHONW CJO)XHOCTH

1. Bapuanr 1. MoxHO uepe3 KOHLBI OTpe3Ka HPOBECTH
upaMyio y=cx-+d u onpegenuTb, MPUHALJIEKNT JH TOYKA
nepeceyenus ABYX NPSMbIX, €CH OHA CYWECTBYET, OTPE3KY,
T. €. Mbl JAOJ/UKHB pelluTh ypaBHeHue x(c—k)=(b—d),
HalTH y==kx-+b WM HPOBEpPUTb BHITIOJHEHHE HEPABEHCTB
X KX Xy, Yy S YL Yo. Ho npu naxoxnenunu (x; y) B peaysib-
TaTe AEJEHUsi MOTYT BO3HHKHYTh GOJIbILHE BBIYHCIUTENbHbIE
MOTPEIHOCTH MWJIM AaXKe [eperoJHeHNe WU ToTeps 3HauHu-
MOCTH, B pe3yJ/JbTaTe 4ero IOJYyYHTCH HEBEPHBIH OTBeT.

Bapuanr 2. O6osnauum F(x; y)==kx-4+b—y. llpaman
kx+ b=y paabuBaer NJOCKOCTb Ha TPH YaCTH: B ORAHOH
F(x; y)>0, B npyroit F(x; y)<<0, n Ha npsamoi kx-}+b=y
puinonusiercs F (x; y)=0. Ecau npsamas y=kx-+} b nepece-
KaeT OTpe30K, TO JiuG0 KOHUbI OTPE3KA JekKaT B Pa3JIHYHBIX
NONYTIOCKOCTAX, JHOO X0TA OBl O7HAa KOHNEBas TOYKA OT-
pe3Ka JIeXKHT Ha NpsaMeH. DTO PaBHOCHJBLHO BBINOJHEHHIO
wepaBenctsa F (x;; y) F (x5 y,)<<0. Taxum obpasom, ne
BBLIUMCJAS TOUKY TepeceueHus, Mbl MO 3HAKYy NPOU3IBENEHUS
MOKeM ONpENENIHTb, HMEIOT JIH NpAMasg H OTPe30K obumyio
Touky. QueBHAHO, 4TO BTOPOH BapHAHT peUIEHHA 3alauH
[peANoYTUTENbHEE TEPBOTO.

2. Toukn orpe3ka Z MOXHO ONHCATb YpaBHeHUEM

p-0B+(1—p)O0C=z¢, ()

rae p— uucao (0<C{p<l), OB u OC — BeKTOpHI.
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Ecan cywmecrByer Takoe uucao p (0<{p<{l), uro
p-OB+4(1—p)-OC=A, 1o A jexuT Ha OTpe3Ke, HHaue —
HeT.

PaBeHcTBO (%) pacmuChIBaeTcsi HOKOOPAMHATHO Tak:

px+(1—p)xy=x,
py +(1—p)y=y.

M3 nepBoro ypaBHeHHsI HAXOQUM p, OACTABJLEM BO BTODOE;
ecnn moayuaem paseHctBo u O0<Cp<Cl, 0 A nexur Ha
OTpe3Ke, HHaue — HeT.

3. Haiinem kakyw-uubyab BHyTpeHHO0 TOUYky A (x; ¥)
BBINYKJIOTO MHOTOYIrOJIbHHKA, HATIpuMep Touky A (x; y) ¢ Ko-
oprunaramu ((x; -+ xo+ x3)/3; (g1 + Y.+ y3)/3). Takas Touka
Ha3bIBAETCH WEHTPOM MacC TPEyrojibHHKA C BepIUHHA-
MH B 3THX Tpex Toukax. Ha xontype BrIGEepeM NpOH3BOJLHO
IBE NOCJIe0BATENbHbIE BepiinHbl L; U L, W BBIYUCJIHM YTJibi,
KoTOpHe o6Gpasyior orpesku (A; L) n (A; L,) ¢ ocvio Ox.
Ecau nepBBIi yroa MeHblIe BTOPOro, To .0OXOA MpPOTHB
4acoBOH CTPeIKH, HHauYe — N0 4acCOBOH.

MoxHO pewmiaTh 3ajayy M APYrHM Cnoco6oM, KOTOpbIH
NPUMEHHM U B CJydYae HeBHNYKAOH durypsi. BHauaje uail-
€M HOMEp BEPUIMHBI, HMEIOLIEHl MHBUMAJIBHYIO Y-KOOPAMHA-
Ty (nycTb ee KoOpAMHATHI (X3 Y,n)). ECIH TAKHX TOUEK
HECKOJbKO, T0 GepeM Ty, Y KOTOPOH X-KOOPAMHATA MHUHH-
MaJspHa (1. €. camyio JeByw). [Tocne sToro Mbl 3HaeM Koop-
IHHATHI ABYX TOYEK, OJHA M3 KOTOPhIX IIPeiliecTBYeT B 3a-
JaHHOM o6xome HaHJeHHOH TOuYKe, a npyras — cjieayer 3a
neil. ITycrb ux Koopauuatsi (X, y,) U (X, Y;) COOTBETCTBEH-
vo. Ecau

Y5 Ymin Ys— Ymin
) 2 > 2 3’
Ve~ 5P+ =i N~ 500 + (Y — Yyin)

TO 06X0J 1O 4YacOBOH CTpesKe, WHAUYe — NPOTHB (3HAYEHHUs
Apo6ell COOTBETCTBYIOT KOCHHYCaM YIJIOB, KOTOpbhie o0pa3ay-
10T COOTBETCTBYIOLLHE CTOPOHBI MHOrOYrOJIbHUKA C NpPAMOH,
onpenensieModl ypaBHeHueM y=y_ .. A Tak Kak 3TOT yroxa
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Jexdr B npeaenax or 0° go 180°, 1o MeHblieMy yray co-
OTBETCTBYeT OoJibliee 3HAaYEHHE KOCHHYCA).

4. Tlpennosioxxum, MBl HaWJH Takyl npsamylo. Bynem
CIBUraTh €€ B HANIPABJIEHHH, epNEeHAHKYNADHOM 3TOH Mps-
Mo# (nmapanJgesibHbii NepeHoc) N0 Tex MOp, MOKAa OHA He
nepeceueT KAKYK-HHOYAb M3 KOHUEBBLIX TOYEK OTpe3Ka. 3a
CyeT [OBOPOTAa MNPAMON BOKPYr 5TOH TOYKH MBI MOXKEM
LOGHTBCA TOrO, UTO IpAMas O6yger HPOXOAUTh 4yepe3 2 KoH-
LeBble TOYKH OTPE3KOB H He IepecTaHeT ObITh pelleHHEM
3agaud. CnenoBaTtesbHO, MBI 0J1KHBE PACCMOTPETH TIPAMBIE,
IPOXO/SILIHE Yepe3 BCe BO3MOXKHbIe KOMOHHALMM Map KOH-
eBbIX TOYeK orpe3koB. Bcero mamo nposeputb (2N —1)+4
+(@2N—2)+... +1=N (2N —1) npsamsIX u ajs KaxA0# u3
HUX HaHUTH YyMCJIO mepeceueHufi ¢ orpeskamu. Ta npamas,
Yy KOTOPOH 3TO YHCJAO MaKCHMaJbHOE, H €CTb HCKOMas.

ITpu peleHnH BO3HHKAaeT noj3ajava MepecedyeHus Mps-
Mot ax+by-+c=0 u orpeska ¢ koHuUaAMH (X;; 4)), (Xo Ys).
(Cwm. anroputm 1.3.)

5. CTpoHM BBINYKJYI O060JOYKY AAHHOIO MHOMXECTBa
TOYEK, T. €. TAKOH BBINYKJbIA MHOIOYrOJbHHK, BepPIIHHAMH
KOTODOro ABJAAIOTCA HEKOTOPbie U3 3THX N ToueK (BO3MOXKHO,
ue Bce). Uepes Kakoe O6bl pe6po 3TOr0 MHOIOYrOJIbHHKA Mbl
He TPOBeJNH NpsIMyl0, Bce N ToueK HCXOAHOTO MHOXKECTBa
GYAYT JieXKaTh 10 OOHY CTOPOHY OT 3TOH mpsAMONA M Ha Hell
(onpenesietne MeCTOMOJOXKEHHS TOYEK OTHOCHTENBHO Mps-
Mol — cM. aaroputm 1.3).

Uz npoussosibioit Touku @, MaOXKecTBa A U3 N TO4eK MBI
MoxkeM mposecTH He Gosee (N —1)-ro OTpe3Ka TakK, 4TO0bi
H BTOpAas KOHIIEBAs TOYKA 3TOrO OTpPe3ka Oblja M3 MHOXKe-
ctBa A. Bepem TOoT 0Tpe3oK [a,; a,], Ans KOTOPOro BCE TOYKU
MHOXKeCTBa A JieKaT 1o OJHy CTOPOHY OT NpAMOH, NPOXOAs-
e yepes 3TOT OTPE3OK (€C/M HH OAHH OTPE3OK He yAOBJEeT-
BOPSiET 3TOMYy YCJOBHIO, TO OepeM japyroe a4, ¢ CaMmoro
HayaJja Jyulie BCEro B3sTh B KaYeCTBE 4, TOUKY C MAKCH-
MaJibHOH abcumccoii, a ec/ii TAKHX HECKOJBKO, TO CPENH HUX
f6epeM TOUKY C MAKCHMaJbHOH OPAMHATOH — 3TO rapaHTH-
pPYeT, YTO @; MPHHANJEKHT HCKOMOMY KOHTYPY BLINYKJIOrO
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MHOTOYTOJIbHHKA). JlJig TOUKH @, HIIEM TOUKY ds;54q; TaK,
4yToObl BCE MHOXKeCTBO A Jsexano no OJHYy CTOPOHY OT
NPsAMOH, onpenesaeMoll OTPe3KOM [ay; agl, ..., AJIA TOYKH @;
MIeM TOYKY @; |7 @;_| TaK, 4ToGbl BCe TOUYKH A JexaJju no
OJIHy CTOPOHY OT NpPAMOH, coaepXKalued oTpe3ok [a;, a;.,],
4 T. 1., 10 T€X NOpP, NOKA OYEePEAHOH TOUKOH @;,; HE CTAHET
a;, — Mbl 3aMKHYJM KOHTYDP M HAIJIH BHITYKAYIO 0GOJIOUKY.

Bce Toukn MHoxecTBa A, He JexXauide Ha KOHTYpe,
JIeXKAaT BHYTPH BBINYKAO0H 000JOUYKH.

6. Ilpennosoxkum, YTO Mbl HOCTPOUJIH HCKOMBIH BBHINYK-
JIBIH MHOTOYroJbHHK. EcJH kakas-To Touka a (M3 IaHHOro
B YCJOBHH MHOXecTBa S M3 k TOYEK) JIEKHT HA CTOPOHE
MHOrOyTOJIbHAKA, TO CUMTaeM €€ HOBOH BePIIHHOH 3TOro
MHOrOyroJbHuKa. MoxeM cuuTath, YTO BCE BepPUIMHBI JaH-
HOTO MHOTOYTOJIbHMKa eCThb TOYKH MHOXKectBa S (ecnu 3T10
He TaK U MeXAY ABYMS TOUKaMH a U b u3 S sexur oaHa uin
HECKOJIBKO «[IOCTOPOHHHX» BEPLIHH, TO MBIl MOXKeM KX 0TGpO-
CHTb U CUHTATh, 4TO & U b — IBe TOCJej0BaATeNbHbIE BEepLIH-
Hbl KOHTYpa. MHOroyroJibHHK MpPH 3TOM Y HAacC ocTaercd
BBIIYKJBIM (0Tpe3oK [a; b] menur GUrypy Ha ABa BBIYKJBIX
MHOTOYTOIBHUKA), @ TAK KaK HA KOHTYpe Mexay a u b He
JI€2KAJI0 HH OJHOH TOYKH U3 S, TO MOJYUYCHHBIA MHOIOYroJb-
HUK YAOBJETBOpSeT TpeOOBAHUAM 3anauu).

Hrak, B KauecTBe pelIeHHs 3a[aYd MBI NOJIYUUSTU BhI-
nyKayio o6osouky MHoxecTBa S (0 MOCTPOEHHH ee CM. 3a-
nauy 5).

Ecau nocrpoennas Bhminyk/aad o6Gojouka TakoBa, 4TO
Ka)lasg To4Ka S sBjisiercs ee BepIIHHON (MJIH Je€XHUT Ha
CTOpOHE), TO 3ajada pelleHa, HHAUE — PELUEHUST He Cylle-
CTBYeT.

7. PaccmoTpum iBa U3 BO3MOMKHBIX aJCOPUTMOB.

Bapuant 1. CtpouM BbINYKAYIO 060/0YKY AaHHOTO MHO-
JKeCTBa Touek (CM. 3amauy 5).

Ecau Bce Toukn MHOKecTBa A Jiekat Ha KOHType, TO
3agava pemesa. Ecau xe Her, TO HIIEM TOUKY p C MHHH-
MaJibHBIM pPAacCTOSIHMEM HO KOHTYpa (eCJM TaKHX TOYek
HECKOJIbKO, TO Oepem Jo6yro u3 Hux). [lycte MuruManbHOe
pAacCcTOsiHHE 10 KOHTYPA €CTh pacCTOsiHHE A0 CTOPOHBI (U; ).

43



BerasigeM B KOHTYD TOYKY p: BMECTO KOHTYpa ... 4, U, ...
OyneT KOHTYp ... U, p, U, .... :

JJist OCTaBILMXCS TOYEK NOBTOPSIEM ONUCAHHYIO BbilUE
npoueaypy, noxa Bce TOUKH He GyAYT BCTaBJeHBl B KOHTYP.

PaccTogHHe OT TOYKH A0 CTOPOHH — 3T0 JuH6O AJNHHA
neprneHaAuKynsapa, OnNyuleHHOro H3 TOYKH Ha CTOPOHY, €CJIH
NpOoeKU¥sl TOYKH Momagaer Ha OTPe30K, JUOO MHHHMANbHOE
M3 pacCTOSHUH OT TOUKH JO KOHIEBLIX TOUEK CTOPOHBI.
Paccrosaune oT Toukd 2(4; v) 0 €e NPOCKLHH HA APAMYIO

Ax+By+C=0 ects d=|Au-4Bv4Cl/ VA B2.

Bapuanr 2. Crtpoum BbinykJayi obosogky V panworo
MHOXKeCTBA TOUYeK.

Ecnn Bce TOYKH MHOxKecTsBa A JjexaT Ha KOHTYpe, TO
sanava pewena. Mnaue, o6oanauum uepes A, Bce BHYTpeH-
HHe TOYKM BHIOYKJIOH oGosouxkd V. CTpoum nis HOBOTO
muoxectsa A, Beinyraylo oGosouky V, (koHTypel V u V| ne
nepecekaforcsa!).’

«CkJleuBaeM» JBa KOHTypa CJeAylomHuM o6pasoM.

Bribepem no nape nocsej0BaTeJbHBIX BEPIUIUH P, S H Py,
s, Ha xoutypax V u V; coorBercTBeHHO TaK, 4TOOHI
B YeTbIPEXYrojibHHKe € BEPILHHAMH S, p, p,, S, He JexaJo
GoJiblile HUKAKUX APYyruX Touek KoutypoB V u V. Paspeea-
eM KOHTYpwl V u V, (y6upas pebpa (p; s) u (p;; §;)) H 06B-
enuusiem ux (pobGasnsisi pebpa (p; p,) 4 (s; §)).

Ecau Bnyrpu V| HeT BHYTPEHHHX TOYeK, TO 3ajaua
peleHa, UHaye — ¢ BHYTPEHHHMH TOUYKaMd V| npopenniBa-
€M Te )K€ CaMble ONepalHH: HAXOAHM BBINYKJIYI 060J04KYy
W Naphl NI0C/IeA0BATENbHEIX TOUEK HA KOHTYPaX, paspbisaeM
M «CKJEHBAEeM» KOHTYDHI U T. J., NOKa He NOJIY4YHM, HYTO MO-
CJIeJHAA NOCTPOCHHAs BBIIIyKJada 000/0YKa COHEPIKHT B ce-
6e 0, 1 unu 2 ToOuKH.

Ecau touyek 0, To 3agaua peieHa. B nporusHoOM ciayyae
NPHCOELHHsIeM TOYKH K paHee 06Pa30OBAHHOMY KOHTYDY Tak,
uT06E (Urypa OCTasach MHOTOYTONLHMKOM (MOXHO NpPOBO-
JIUTh NPHCOENHHEHHE, KaK ¥ B Bapuante 1)

8. ¥ xuserouHoll ¢urypel Moryt OBITh CliefyIolUHE OCH
CHUMMETDHM — TFOPDH30HTAJbHASA, BePTHKAJbHasg H HAylLLHe
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nox yraom 45° u 135° (1. e. 4 ocu CUMMETPHH, KAK y KBaJ-
para). Ocu MOryT NpOXORMTb KaK 4Yepe3 LEHTP KaKoHR-TO
KJIETKHM, TaK ¥ 110 cropone. Hanpumep, Qurypsi

Kk ’

Rk " skkk

AMEeIoT MO 2 OCH CHMMETPHM ~— rOPU30HTAJNBHYIO M BEPTH-
KaJbHylo, a ¢urypa % — Bce 4 OoCH CHMMETPHH.

Beeaem cacremy xoopauHaTt TakuMm o6pa3om, UTO KaxK-
nasi 3apHCOBAHHAs KJETKa NPEACTAaBAAETCA TOUKOH C 11eo-
YUCJEHHBIMH KOOPAHHATAMH.

HaxonuM Bo3MOXHBIA HEHTP CHMMETPUH QUTYPBI, HMEIO-
wHi KOOPIMHATB ((Xmax + ¥min)/ 25 (Ymax =+ Ymin)/2), THE Xy
Ymax> Xmin U Ymin COOTBETCTBEHHO MAKCHMAaJIbHble U MHHH-
MaJibHbl€ HKCOBbIE€ H HTPEKOBBIE KOOPAHHATHI TOYEK B 3a]aH-
HOM HAMH CHCTEME KOOPJIMHAT:

Xmax = Max {xi}’ Ymax = Max {yi}’
Xmin=mmin {x}, Yemin==min {y}.

Ecau y Gurypn ecth 0Cb CHMMETPHH, TO OHA NPOXOAHT
yepe3 BO3MOMKHBLIH LIEHTP CUMMETPUU (PUrypbI.

PaccmaTpuBaem 4 BO3MOXKHBIE OCH CHMMETPHH, MPOXO-
asuuge uepe3 atot ueurp. OnpepensieM, siBasiercd A Gury-
pa CHMMETPHYHOA OTHOCHTENBHO KaXJAoH H3 ocel (ana
yA0GCTBA 3TOT LEHTP MOXKHO CUHTATH HAYAJOM CHCTEMbl
koopaunar). IIpy crMMeTpu# OTHOCHTEJNBHO TOPHU30HTAJb-
HOH (BEPTHKAJBHOH) OCH KaxKmoH kjaeTke ¢urypu (x; y)
IOMXKHA COOTBETCTBOBATb KJeTKa C TaKOH ke HKCOBOH
(MrpekoBoii) KoopaunaToH, HO ¢ 06paTHOH MO 3HAaKy APYyro#
KOOpAMHATOH, T. €. (x; —y) (mJas BepTHKaJbHOH OCH coO-
orBercTBeHHO ( — x; y)). Ilpu cuMMeTpuu OTHOCHTEJIBHO OCH
¢ HakaoHom 45° (—45°) kaxjoli kaerke (x; y) ¢uryphl
IOJ/IKHA COOTBETCTBOBAThL KJeTKa C KoopauHatol (y; x) (co-
OTBETCTBEHHO (—y; — X)).

9. Orpesky, coexuHsiiomne TOYkH pasbueHudi R, u R,
napasnenbus cropore AD. Bynem 6partb oTpe3ku, CoeHHs-
I0UIMe MOC/E0BaTEqbHbIE TOUKH pasbuennii Ry u R, u uc-
KaTb MeXAYy 3THMH ABYMS IIOC/JE€OBATEJNBbHBIMU OTPE3KaAMH



c P V7 YEeThIPEXYTONbLHHK ¢ HaHboJbIIel
niacHiafeplo.  UeTblpexyroJbHuK
7| % pasOuenns Q ¢ MarcuMajbHOf
, /7"/ : O ALI0 €CTh YeTbiPeXyroJb-
h ' 1 HHK C MAKCHMaJAbHOH NJ0INA /1510
1 /‘ : no BceM TakHM pa30ueHHAM
! : APAMOYTOJIbHAKA OTPE3KaMH.
| Ilycte mocnenoBaTesbHBIE
| TOYKY pa3bueHusi ¢ OAHHAKO-
' BLIMH HOMEpPaMH Ha CTOpOHAaX
: BC u AD ectb COOTBETCTBEH-
Puc. 26 wo [y, fo u g, Q.
Eciu  [y—fi=g,—g, 7o
AHANM3UPYEMBIE YETHLIPEXYTONbHUKYU €CTb NPSIMOYTOMbHUKH,
U NPSIMOYTOJNBHUK C MaKCUMaJibHOH INJIOMAAbIo ONpejess-
ercsl MaKCUMaJbHOH A/IMHOM oTpe3Ka B pa3buenun R (uin,
uTO TO XK€, R).

Iycts ans onpenesnensoctd fo—f,>g,— g, (cayuail
06paTHOr0 HEPABEHCTBA pACCMATPUBAETCH AHAJNOTHYHO).
O6osnauum f,—f,=h,, go— g =he, p=CD, W u h" —
JJITHHBI JJeBOH M NpaBOH CTOPOH YeThIPexXyroJbHHKA, L, —
PACCTOsIHHE MEXKAy ABYMsl 3TUMH CTOPOHAMY, Z — TOYka
nepeceyeHusl NPOAOJIKEHHUS BEPXHEH # HUKHEH CTOPOH ue-
TeipexyroabHuka: L;, L; — COOTBETCTBEHHO PacCTOAHUS OT
JIeBOU H mpaBoit creHOK npsimoyrodabHuka ABCD no uersi-
pexyroJibHHKa, X —— paccTositHue OT TOYKM Z 1O UpsMO-
yronbuuka ABCD, S — nJomans yeTbipexyronsuuka. [oay-
yuM caeaylomyo cxemy (puc. 26) u papeHcTBa:

X __x+p,
DR
S=(h+h") Ly/2;
x4Ly x4 Lyt 1,
h” 4 :

=
h’2
Otkyna
x==phy/(hy— h,);
i =hy (x4 Lo+ L3)/x;
W =hy (x4 Ly)/ x.
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Jn KaxA0#l nappt OTPe3KOB, ONpeAeasieMbiX TOYKAMHM
pasbueHnii R; u R,, HAXOAMM MAKCHMAJBHYI0O MJOLLANb
YeTHIPEXYTOJbHMKA MEX/IY 3THMH JIByMS OTPE3KaMH.

10. Ilyctp KOOpAMHATH TOYEK X;, ..., Xy He YOBIBAIOT
(eciu 3TO He TakK, TO OPOCTO OTCOPTHPYEM HPEABAPHUTENBHO
N0C/IEeN0BATENbHOCTD ).

Bapuant 1. [1peanoioxum, YTO MBI HaIIIH TOUKY Z C KO-
OpPIMHATOM X, M OHA JIEXKHUT HA HHTepBaJe (X; X;,,). Cnpasa
ot Hee i Touek, cneBa — (N —i). Cymma paccrosaHuii S,
Oyner Taxoi:

Spin=(%0—x)+ ... +(xo— x)+(xij1 — %) +... +(xy— %)

IIpennonoxum, uro i >N -—i U MBL B Ipejleax HHTepBa-
Jla ¢jBUTaeM TOUKY Z BJIEBO Ha KAaKyi0-TO MAaJeHbKYIO
Beanuudy d{(d<<x,— x;). NonyyaemMm HOByWO cymmy S:

(g—d—x)+... +H(xg—d—x)+(xip —(Xo—d)+... +
+(xy—(¥g—d))=Spn—di+d (N—i).

A Ttak xak mno mpeanosoxewuio i>N—i, o S<S,,.

Curtyanus, xorna N —i>i, uccienyercs aHaJOTHYHO —
JesiaeM CABHI Ha BeJnunHy d <Xy, ;— X, BIPABO, HE BBIXO-
Jist IPH 3TOM 33 TPaHHULUbI MHTEPBAJA, U OMSATh XKe NoJydaeM,
yro Hopas cymma S<S,,. Cayuail,, korza Z coBnajgaer
C ORHOHM M3 TOUEK X, UCCJENyeTCH TaK Ke, C UCNOJIb30BaAHH-
€M MaJjleHbKUX CIBHIOB.

CnenoBaresbHO, Aast Toro 4rcObl Touka Z OblIa HCKO-
MOU, HEOOXOAUMO M HOCTATOYHO, YTOOBl CIpaBa U CJaeBa OT
Hee JIeXaJo OAHO H TO e uucijo Touek. Eciu N=2k, 10
TOYKa Z MoXeT GHIThb JI06OH H3 TOueK OTPe3Ka [X, Xpyil
ecau ke N=2k-+41, To Touka Z uMeeT KOODJAHHATY X, .

Bapuant 2. Tlycts Mpt pemwaem 3agauy pias N Touek Ha
npsiMoOH.

Touka Z posnxua, oueBHAHO, J€XKaTh HA OTPeske [x; xy).

Eciu N=1, 10 naHHas To4Yka M SABJAETCA HCKOMOH.

Ecau N==2, T0 Z MoXeT neXaTh TA€ YyrOAHO HA OTpe3Ke
[x; xy] — cymMmapHoe paccrosinue GyAeT OQHHAKOBLIM H PaB-
HBIM HJMHE OTpe3ka.
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Ecan N>2, 1o cymMapHoe paccrosiide OT TOYkKH Z A0
TOYeK C MHUHHUMAaJbHOA ¥ MakCUMa/JbLHOH KOOPAHHATAMH
(T. e. 10 TOUEK Xx; M Xy) HE 3aBHCHT OT MeCTONOJIOKEHHSA
TOuKM Z U PaBHO JAJIMHE OTpe3Ka [x;; xyl.

Tak Kak cymMmapHOe pacCTOsHHE A0 3THX JABYX TOUYEK
IOCTOSIHHO, TO TIOTOMY MBI MX MOXEM He pacCMaTpUBaTh
4 pewiaTh faJjiee sajgauy yxe jnasd (N —2) Toyek Xo, ..., Xy_,-
Ilpopena Heo6xoauMMO€ YHCJIO Pa3 COKpalleHHe KOJHYECTBA
TOYEK, Mbl HMPHJEM K yXKe€ PacCCMOTPEHHBIM CJAY4asiM OAHOH
W4 BYX TOUYEK.

OkoHuaTesibHO moJydaem: ecan N=2k, To Touka Z Mo-
JKeT ObITh JI0GO0H U3 TOUEK OTPe3Ka [xy X, ], ecan xe N =
=2k--1, To Touka Z HMEET KOOPAHHATY X, .

11. Ilepedopmynupyem 3amauy: Ha nnockocTH CBOHMH
KoopauHatamu 3apawtrcas N touexk P,(x; y;). Ilocrpours
OKDYKHOCTh MHHHMAJbHOrO pajauyca ¢ LeHTPOM Ha OCH
abcuucc Tak, 4ToObl OHAa cojepxKana BHYTPH cebd H Ha
CBOEH TpAaHHIE BCE 3TH TOUKH.

Beane B pansueiiinem 6ynem oGosnauath yepes C(P; Z)
OKPYXKHOCTb ¢ 1eHTpOM B Touke (P; O) u npoxoAsumyno
gepes Touky Z (x; y).

OueBHAHO, YTO HA HCKOMOH OKPYXXHOCTHU JIEXKHT, MO
MeHblilel Mepe, onHA Touka. [leACTBHTE/NbHO, B POTUBHOM
c/yuae Mbl MOXXeM, HE MeHAS LUEHTPa OKPYKHOCTH, YMEHb-
LIHTh €€ pPafHyC, a 3TO MPOTHBOPEYUT MPEANOJIOKEHHUIO
0 TOM, UTO HaMH OblJa NOCTPOEHA OKPYKHOCTb MHHHMA/b-
HOI'O pajuyca.

JokaxeM cienyioliee NPOCTOE yTBepXKAeHHE: eCJH Ha
HCKOMOH OKPYXXHOCTH JIEKHT €IHHCTBEHHAS TOUKZ, TO LEHTP
OKDYXKHOCTH €CTh IIPOEKIIHA 3TO# TOUKH Ha oCb abcumucc.

IIpennosoxum TPOTHBHOE — HA MHHHMAJBHOH OKpYX-
HOCTH JIeXUT eiMHCTBEeHHAsl ToYKa Z(x y), a UEeHTp ee He
coranaer ¢ {(x; 0). Eciiu Mbl HauHeM NOHEMHOMKKY IBHraThb
LEHTP OKPYKHOCTH, MPOXOASILEH Yepe3 TOUKY Z, B HaNpaB-
aenuu (x; 0), To, Tax KaK BCE TOUKH, KpoMe Z, JiexKaT BHYTpH
OKDY3KHOCTH, O KaKOTO-TO MOMEHTA OHH H OYAYT OCTaBATh-
cq BHYTpH Hee. TakuM 06pa3oM Mbl MOXKEM XOTb UyTb-UYTb,

48



HO CJABHHYTb LEHTD, YMEHbIIMB NPH 3TOM PaANyC OKPYKHO-
¢, coxepxaiefi Bce Toyku. [losyuaem nporuBopeuue
C MPEeNno/oXeHHeM 0 MHUHHMAJBHOCTY pajuyca.

Credcrsue. Eciy Ha HCKOMOH OKDYIKHOCTH JIEKHT TOJb-
KO OJiHa TOYKa, TO 3TO TOYKA C MAKCHMaJbHOH IO MOAYJIO
OpPAMHATOH.

OTMeTHM, YTO OKPYXKHOCTH C LEHTPOM Ha OcH abcuuce
eUHCTBEHHBIM 00pa3oM onpejessieTcs ABYMs JieXKalluMH
Ha He#l ToukaMd (UEHTP >3TOH OKPYKHOCTH — 3TO TOYKa
nepecedeHHs OCH aGCLNCC U CEPENMHHOTO NepneHIuKyJsipa
K OTPE3Ky, COeJMHSIOUIEr0 3TH JBe TOUKH).

‘Bapuanr 1.

MMar 1. Mwem Touky (x; 4¥;) C MAKCHMAJIbHOA 110 MOJXY-
JI0 OpAMHATOH y; (ECAM TAKMX TOUEK HECKOJLKO H y HHX
pasnbie a6cuucchl, To nepeity Ha llar 2) u aas oxpyxHo-
ctu C (x; (x; y;)) npoBepsieM, COLEPKHUT Ju oHA Bce N Touek.
Ecau npa, 10 3ajaua peuieHa, €CjiH HET, TO HEePexOAHM
K Mary 2.

IMMar 2. Cpeau OxpyxKHOCTeH, OnpeneisieMblX BCEBO3-
MOXHBIMH Napamu Ttouek (P; P;), HaxoauMm Te, KOTOpblE
co/lepKaT BCe TOYKH, a 3aTeM BhIOMpPaeM H3 HHX OKPYXK-
HOCTh MHHUMAJILHOI0 PajHyca.

ITap Touer, KOTOpBHIE MOTYT ONpEAENSATb OKPYKHOCTH,
Bcero N (N —1)/2, 1. e. nopsnka N?, cienoBatesibHo, U BO3-
MOXKHBIX OKpyXHocTeil Toxe nopsaxa N2 Jlas nmpoBepku
npUHaAeXHOCTH N TOYeK KaxKAOH OKPYKHOCTH Tpebyercs
nopsinka N onepaunmit. TlomyuzeM, 9TO CJIOXKHOCTH 3TOTrO
anropurma nopsinka N° (Korma Mbl FOBOPHM O CJIOMHOCTH
ajropuTMa, TO paccMaTpHUBaEeM TOJBKO 3aBHCHMOCTb POCTa
yucsa Tpebyembix onepauuii or 4ucaa N, HCHOpPHDPYS
BCE KOHCTAHTHBIE MHOXKHTENH H MeAJIEHHO PacTyllHe cjara-
eMble.) PaccMoTpum apyroii cnoco6 peileHHst 5TOR 3azauu,
OCHOBAaHHHIH Ha OoJsiee rnyO0OKOM €€ aHaJiu3e.

Bapuanr 2.

IMposepka nmo lHary | paHee H3/m0XKeHBOro ajropHTMa
ocraercsi Oes uaMeHeHus. Ilycth HCKOMas OKPYXKHOCTh He
Hafinena. lns o6GocuoBanusi lllara 2 pokaxem chaepymoniee
yTBEPXKIECHHE:

[y
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[ycto oxpyxnocts ¢ uentpom (P 0) onpeneasercs
toukamu P;(x; y;) 4 P;(x; y;). Ona tonbko Toraa moxer
ObITh coJepIKallell BCe TOUKH OKPYKHOCTEIO C MUHHMaJbHO-
ro paauyca, koraa (P;; 0) jiexur Ha OPTOroHajbHOH Tpo-
exunn otpesxa [(x; y,); (x5 y;)] na och abcumcce, T. €. KOJIK-
Hbl BLIMOJIHAThCA HepaBeHcTBa X, << P;<x;

Okpyxunocts C ¢ uentpom (Py; 0) nonksa NpoxoauTh He
MeHee YeM uepe3 JBe TOUKH 3aJaHHOTO MHOMKECTBA M3
N Touer, W TpPH 5TOM K3 MCXOAHBIX TOUEK BCErLA MOXHO
BbIOpaTh nBe TakHe (o6osnaumm ux P;(x; y) u P;(x; y;)),
uto x;<<P;<<x; JlefictBuTenbHO, eciu 6nl aGCUHCCH BCeX
JEXKAIHX Ha OKPYIKHOCTH TOYeK GblJIH, HANPUMEDP, MEHbILE
Py, 10 (Py; 0) MoxHO 6b110 Gbl CMECTHTDL BJIEBO 10 OCH abc-
IMCC HA HEKOTOPYI0 BEJHYHHY C YMEHbHIEHHEM pajuyca
OXBaTHIBAIOIIEH BCE TOYKH OKPYIKHOCTH, YTO IPOTUBOPEYHT
MUHHMAJBLHOCTH HAaWNeHHONW paHee OKPYKHOCTH.

Hu onnHa U3 Touek, JexaLuX Ha OKPYKHOCTH, HE MOKET
uMeTb abcuHcchl P; BCAeNCTBHE HEBLINOJHEHUS YCJIA0BUSA
Mlara 1.

Wrak: Bcerna MoXHO HalTH ABE JleKallue HA OKPYXKHO-
cTd To4KM P; m P; ¢ abcuuccaMu COOTBETCTBEHHO MeEHbIUe
u GoJbuie a6CUHCCH HEHTPA OKPYKHOCTH. DTH TOUKH OIpe-
AeNsT UeHTP okpyxkHocTH (P, 0) — Touky mepeceueHus
CEePEeLUHHOr0 NepIeHAUKyasapa K oTpesky [P; P;] ¢ ockio
abcuncc. Ilpu srom Touka (P 0), ecrecrBenno, Oyner
JeXaTb Ha npoekuuu orpeska [P; P;] ma ocp abcumcc.

Paccmartpusas Bce napwi Todek (P; P;), takux, uto
TouKa mnepeceyenus (P;; 0) cepenuHHOro mnepueHAMKyAapa
K oTpe3ky [P; P;] ¢ ockio abcuuce JIeXKHT Ha ' NPOEKUMH
orpeska [P; P;| na oce aGcnuce, nmoayyaeM, YTO LEHTP
HCKOMOH OKDYMXHOCTH MHUHHMAJbLHOrO pajuHyca CoOBNazaer
¢ onHo¥ M3 TakuM 06pa3oM MOJyYeHHBIX Toyek. Kaxpnas us
paccmatpuBaembix nap Touexk (Pj; P;) onmpenesnser okpyx-
HOCTb MHHHMMAaJIbHOTO pajanyca R, coaepxamyio 3TH ABe
TOYKH,

M3 Bcero BhieCKAa3aHHOro MOJyuaeM, YTO HHTEPECYIO-
Uiag HAC OKPYXKHOCTb MHHMMAJbHOLO pajuyca, comepxa-

i
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masi N Tovek, A0JIKHA HMETb MAKCHMAaJbHBIA H3 BCEX
MOJYYEHHBIX panuycos R;.

Beero nap touex (P; P;) ne Gonee (N>~ N)/2, u, caefo-
BATEJbHO, CJIOXKHOCTb AJropHTMA:

O ((N*—~N)/2)=0 (N*~ N)=0 (N?).

3pech MBI, KaKk M 0ObLIYHO, HU30aBASIEMCH OT KOHCTAHT
H MENJEHHO PacTyUHX ClaraeMblx,

Bapuaur 3.

Bee Bblunc/ienns Ha MalldHe MPOBOJAATCS C OIpPaHH-
YeHHO# TOYHOCTbHIO, C ONpeLesIeHHBM YUCJIOM 3HAKOB 110OCJe
sanaroit. I[lostomy Ham OblBaeT HOCTATOYHO TOJIBKO YyKa-
34Th, YTO MHTEPECYIOWAsA HAC TOYKA JIEXKHT BHYTPU OTPE3Ka
3apaHee 3ajaHHON JAJUHH epsilon. Epsilon 3anaerca HoJb-
sopateneM. Hanpumep, ecjau MBI XOTUM HaHTH KOOPAHHATY
TOYKH C TOYHOCTHIO D 3HAKOB mocje 3ansaTod, To epsilon=
=10"°

B orsugne or Bapuanta 2 Mbi He Oymem O6path BCe
NEepreHANKYJIAPhi, NONANAKILHE HA TNPOEKUHH OTDPE3KOB,
H HCKATh CPEAM [MOJYUAEMBIX OKPYKHOCTEH OKPYMKHOCTb
¢ MakcuMaJbHbIM paauycoM. HaoGopor, onucaHHBIM HUXKeE
criocofom Gyaem BoiGHpaTb TOUKY Ha ocH abCcLucC U IIpoBe-
PATH, SIBJAAETCS JH OHa HCKOMOH HJH HET.

V13 BapuaHnta peuleHust 2 MOXHO CHeNaThb BHBOJ, YTO
MCKOMasi TOYKa JieXKHT Ha otpeske [A, Bgl=[min {x},
max {x;}]. [Tycte Cy=(Ao+ By)/2 — cepenuuna 3toro orpes-
Ka, a L=B;—A,— ero maunua.

O6osnauum:

DI (Cy) — maxcumanbnoe u3 paccroanuil or troukn (Cy 0)
o Touek (x; y,) ¢ abcuuccamu x,<<Cy;

Dr (C,) — Magcumanbhoe u3 paccrosiauil o1 Touku (Cy 0)
no Touexk (x; y;) ¢ abGcuuccamu x;=C,.

Onuiuem i-ii uTepaTUBHBIA (IOBTOPAIOUIMICS) LIAT aJTO-
putma (i==0, 1, ...).

ECJIN B;—A;< epsilon
TO ueHTp OKPYXKHOCTH NIEXKUT HA OTpe3ke |A; B, 1 xKenae-
Masi TOYHOCTb mocturayra. Croi.
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HMHAUYE

Boiuncansem C,=(4;+ B;)/2

Haxomum DI(C;) u Dr(C)

ECJIN DI(C,<<Dr(C)

TO nckomasa Touka He MOXKeT JeXXaTh HA NPOMEXKYTKE
[A; CJ], tak kax papuyc JioGoli comepxauiei N Toyex
OKPYXKHOCTH C UEHTPOM Ha 3TOM NpOMeXyTke OGoJablie
Dr (C;) (npoBeprre camu!), a OKPYXKHOCTL ¢ IeHTpoM C;
umeeT paauyc Dr (C;). IlosTtomy 1EeHTP HUCKOMOH OKDPYKHO-
ctH Jexur Ha orpeske [C; B, xotopbiit Mbl 0603HaYHM
[Aiys Bigl

UHAYE

ECJIN Dr (C)< DI(C)
TO nonyuaem, 4TO HEHTP MCKOMOH OKPYMKHOCTH Je-
x4t Ha [A; G}, koTopwiii Mbt 0603HauuM [A;, 13 Biy]
HMHAUE

ECJIU Dr (C))=DI(C)

TO C,— uesarp uckomoii okpyxHoctu. Cron

Konely i-ro urepatusHoro wara. Brimosuurs wmar i41

Mpl BuAuM, 4TO AJKHHA L HayaJbHOro OTPe3Ka Ha KaK-
JIOM lL1are yMeHbllaeTcs BABoe. Asiroputm, BooGlile rosops,
3aKaHuuBaeT paGoOTy NpPH BHIIOJHEHUU YCJIOBHS

L/(25)< epsilon.

ITpumeuanue. Takum obpasom, Tpebyerca He Gosee dem S=
=[log, (L/epsilon)]4+1 waros, rae log, — 370 Jorapudm no ocHoanuio 2.
Tak xak Ha xaxaom ware (aaa Bhiyuciaerus DI u Dr) BunonHaercs He
Gosee O(N) onmepauuii, To Bcero ux norpebyercsd nopajpxa
O (N log, (L/epsilon)).

*.

12. Brto nepeGopuasg 3apaua. OGpaTuTe BHUMAaHHe, YTO
CTOPDOHBI KBaJApaTa MOryT M He ObITh MapaJiiejibHbl OCAM
koopauHat! Kaxnayw u3 N ToueK MBI MOCJEAOBATENLHO
paccMaTpHBaeM B KauecTBE BEPXHEro JIEBOTO yIJia KBajapa-
Ta, KaxXxaylo U3 ocraBmiuxcd N — 1 — Kak HHKHIOI HPaBylo
BEPUIKHY M CMOTPHUM, €CThb JIH JJIst HUX B 3TOM MHOXKECTBE U3
N Touek TOUKH, COOTBETCTBYIOLIYE BEPXHEMY TIPABOMY H HUXK-
Hemy JeBoMy yriaam. Ecau na, To nNoacUHTHIBAeM, CKOJLKO
TOYEK JIeXXHT B JLAHHOM KBajapare.



Ilycts KoopaMHaTa JIEBOrO BEPXHEro yraa (X y,), Hux-
Hero npaBoro — (X, Y,), TOTAA KOOpPAMHATA TiepecedyeHUs
AuaroHaJseid KBajppara:

(x4 x2)/2; (91 92)/2);

KOOpAYMHATA BEPXHEro IpaBoro yrdaa:

(e +x2)/2 41y, — (g, +92)/ 2}
(91+92)/ 24 [x, — (x4 x2)/2]) = ((x + X0 + 41 — 92)/ 2
(%1 — %9+ 41+ y2)/2),

HHUXHeEro JeBorao:

((xy+2x0—4,+y2)/ 25 (— x1-+ %24 Y1+ 92)/2).

Hast (x5 y,) v (X9} Yp) KOMKHBI BHIIONHATHCH CIEAYIOLIHE
HepaBeHCTBA: X <X, Y, =Y, (UHaue 37O GyAYyT YyxKe He
JieBbIN BepXHMHA M NpaBBfl HUMHHE YIJIBl KBajgparta).

13. V3 KoopAMHAT BepIIHH NPAMOYIOJLHUKOB GOPMUPY-
€M MaccHuBbl: MaccuB X,,, ColepKalui X-KOOPAHHATH! Bep-
IIMH OPAMOYCOJbHUKOB, CBA3aHHBI ¢ HuUM MaccuB X,
CcofepIKalui COOTBETCTBYIOIIYE HOMEpa IPSMOYrOJbHHKOB,
anasioruddo GopMHpyroTcsH Maccussl Y, u Y, . JJI8.y-KOOp-
nunar. [Ipu 3TOM KoopAMHATE BEDPILIHHBI CTABUTCH B CO-
OTBETCTBHE HOMED CO 3HAKOM «-}», eclu BeplIHHA JeBaf
HUIKHSA, H 3HAK «-—>», €CJH NpaBas BePXHSAA.

3areM MacCHBbl KOOPAHMHAT COPTHPYIOT B MHOPSJIKE He-
yObiBauus (ipd 3TOM COOTBETCTBHE MEXAY KOOpJHHATaMH
H HOMEpPaMM NPSAMOYFOJBHUKOB COXPaHsieTcs), MPHUYEM AJSA
O\MHAKOBBIX KOODJHHAT BHAUajie JAOJKHHE Pacrnonararhbcs
HOMepa JieBbix (HHXXKHHX) BeplWUH (T. €. CO 3HAKOM «-»),
a 3areM HOMepa NpaBbIX (BepXHHUX).

3anaua pewaercss B ABa 3tana. Ha mepBoM 3tane
peiwiaercs 3aJa4ya HAXOXKJAEHHA MaKCHMaJbHOrO UHCJA B3a-
HMHO MepeceKalluuxcsi oTpe3koB Ha ocH Ox (B KauecTse
OTpe3KoB GepyTCs NPOEKIUH NPAMOYTONLHHKOB Ha ochk Ox).

" MakcuMaJibHOE YHCJI0 B3AUMHO IEPECEeKAUIUXCsl OTpes-
KOB HAaXOJAMTCS CJAeNyloliuM o0pa3oM: pocMaTpUBaeM Mac-
cHB X,,, OT Hayaja K KOHLY H yBeJHYMBaeM Ha 1 nepeMeH-
HY10, COOTBETCTBYIOILYI TEeKYylileMy 4MCHAYy nepecedyeHui, ec-
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JH OpocMaTpUBaeMasd KOOPAMHATA COOTBETCTBYET JIEBOMY
KOHLY OTPE3Ka, U yMeHblIAaeM 3Ty MepeMeHHYI0 Ha 1, eciu
TEKyllasi KOODJAMHATA COOTBETCTBYET IMPABOMY KOHLY OT-
peska.

MaxkcumaJjibHOe YHCJIO B3aHMHO NepPecekalomuxcs oTpes-
KOB €CTh MaKCHMAaJbHOE 3HAYEHHE TEKYIIEro yducja nepece-
yeHuid. 3aMeTHM, OlHAKO, UTO €CNH AJA JBYX NPAMOYLOJb-
HUKOB HMX Tpoekunun Ha ocH Ox m Oy nepecekawTtcs, TO
NPSIMOYTOJIBHUKH TlepeceKaloTcs.

Ha Bropom aramne umercs nepecedeHue NpsMOyroJbHH-
koB. Bosbmem HekoTopylo npsmyilo Buaa y=C (napannienb-
Hywo ocu Ox) u BCe MpPAMOYTOJbLEBHKY, KOTOPBIE OHA nepece-
Kaer, GyaeM Ha3biBaTh AKTHBHLIMH. DTH NPSIMOYTOJIbLHHKH
B maccuse ACTIV nomerum 1, ocranbubie — 0.

Teneps, ucnonb3ya pe3yabTaThl NEPBOrO Tamna, ¢ yUETOB
maccusa ACTIV HaxoauTCst MAKCUMAJIbHOE YHCJIO B3aHMHO
NepecekawIUUkCs NPSIMOYTOJbBHUKOB, KOTOpbie SIBJSIOTCSA
AKTHBHBIMM JJIS paccmartpuBaemoro 3uauenust C (uwercs
MaKCHMaJbHOE YHUCJIO MEPECeKaloIHXCsd aKTHBHBIX MPAMO-
YTOJIbHHKOB).

Tenepnr ompenenum Bo3MOXHble 3Hauennss C. MoxHo
OTFPAaHHUHTLCA TOJBKO TEMH 3HAaYEeHHSIMH Y, KOTOpbIe CO-
OTBETCTBYIOT KOHLEBBHIM TOUKaM NPOEKUHMA [PAMOYroJbHH-
koB Ha ocb Oy. CaegosatesbHo, POPMHPOBAHHE MacCHBA
ACTIV MoOXeT OCYIUECTBJSITLCS 110 CJEAYIOLEMY TIPUHLHMY:
OTCOPTUPOBAB 4-KOODPAWUHATHl IPOEKUHH MO HeyOhIBAHHIO
3nayeHu#d (c ydyerom Toro ¢akra, YTO OJs1 HECKOJbKHX
OLMHAKOBBIX KOODAMHAT BHadYaje PAcOoONaralwTci KOOpIH-
HAThi, COOTBETCTBYIOIIUE BEPXHUM KOHLAM OTPE3KOB, a 3a-
TeM pacHoJaaralTcsi KOODAHHATH, COOTBETCTBYIOIHE HHXK-
HHM KOHLAM OTPE€3KOB).

[IpocmarpuBasi MacCHB OT Hayasia K KOHILY, Mbl aKTHBH-
3UpyeM IPAMOYLOJBHUK, €CJqH TeKyllas KOOpAWHATA CO-
OTBETCTBYET HHIKHEMY KOHHY IPOEKLMH, HJIH OTMEHsEM
AKTUBHOCTh TIPAMOYTOJBbHHKA, €CJHH TeKyllas KOOpAHHATA
COOTBETCTBYET BepxXHeMy KoHUy npoekuuu. [Ipouecc dopmu-
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posauus maccusa ACTIV naynnHaeMm npu 3HaAUYEHHH Mepe-
mennoii C, paBHOll MHHUMAaJbHOH y-KoopiuHaTe (BHavate
BCe 9JeMEeHTH Maccusa paBHbt (). AATOPUTM 3aKaHuMBaer
paborty npu 3naveHud nepemednoiél C, paBHOH MaKCHMalb-
HOR y-KoOpAHHATeE.

i4. IonsATHO, UTO eCsiM €CThb CB€YA ¢ HYJIeBHIMH KOOPJIH-
HATAMH WJM Kakue-HUOYyAb ABE CBEYH JeXaT Ha NpsAMOofi,
NpoXoAsilied yepe3 HA4aJ0 KOOPJAMHAT, N0 Pa3HBIe CTOPOHBI
OT HayaJjila KOOPAMHAT, TO PelIeHHs He CYIUeCTBYeT.

ycte Takux cBeu Her. IlpoBenem JUHHUIO uepe3 LEHTP
U nepeylo cBedy (mycts 310 touka A). Ecau Bce cBeun
0K43aJHCh [0 OIHY CTOPOHY OT INIPSAMOH, TO pelleHHe IIo-
crpoeno. YIpeamo/soxum, 4To CyIECTBYIOT CBeul 10 pasHble
croponnt npsimoii. OmnpenenuMm HanpasJjieHHe MNPSMOU OT
LeHTpa K cBeye, H NycTb M — MHOXKECTBO TOYEK, JIExKallHuX
HO npaBylo CcTOpoHy ot npsawmoii. OmnpegenuM Cpead HHX
Touky B, mis koropoit yrosi AOB MakCHMaJbHBIA H JIEXKHUT
8 npepenax or 0° mo 180°. IlpoBens npsamywo yepe3 TOUKU
O u B, npoBepsieMm, JiexaT Jd Bce CBEYH IO OJHY CTOPOHY OT
Hee. Eciau pma, To pewenue Hakgeno. Ecau Her, TO pelwe-
HUSL HerT.

15. IIpununiem cropoHaM Kaxkjaoro u3 N npamoyroahHu-
KOB ODHEHTALHI0: JieBasi CTOPOHA CUMTAETCA HAyLIed CBEpPXy
BHU3 (OpHEHTAlHI0 0603HauuM 1), HUKHAS — cjeBa Hanpa-
BO (2), npaBast — cHu3y BBepX (3), BepXHAst — cOpaBa HaJe-
Bo (4). Hafinem Touku mepeceueHust Bcex N npaMOYTroJbHH-
koB. O603nauuM 3T0 MHOXKecTBO Touek S. Jlo6Gasum B S yr-
JloBble TOUKH BCEX MNPSMOYroJibHHKOB, Kaxpo#lt u3 Todek
S npunuoem napy, COCTOSLIYI0 W3 ABYX OpHeHTAuuH, co-
OTBETCTBYIOIIHX ODHEHTAlHH Tex pebep, mepeceueHUEM KO-
TODBIX TOYKA SIBJSETCS.

Haiinem B MHOXKecTBE S TOUKY C MaAKCUMAJIBHOH OPAHEA-
To#. Ec/id TaKUX TOYeK HECKOJIbKO, TO BO3bME€M CpeJH HHUX
Touky P, ¢ MUHHMaJbHOH abcHuccoil. ATa TOUKA JEXKHUT Ha
BepxHeil YacTH KOHTypa OObeJHHEHHS NPAMOYTrOJbHUKOB
W SBJISIETCS JIEBLIM BEPXHHM YIJIOM KaKOTO-TO MPSAMOYFOJb-
Huka. [leuataem P, ByaeM asuratecs ot Py BHU3 0O pebpy,
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10Ka He BCTpETHWM OAHY M3 ToueK S (10 Oymer Janbo TOYU-
Ka — BepLIHHA IIPSIMOYFOJbHHKA, JUOO TOUKa — Iepeceue-
wue ctopoh). OGosHaunm 3ty touxy P,. Efi npunucaua napa
opuentauni (O O,), ofHa H3 OpHeHTAaUUH (MycTh, HANPH-
mep, O,) ects 1 (910 TO pe6po, MO KOTOPOMY MBI MPHLIITH
B P,). [Tevaraem P, — ouepenHyio BepIIHHY KOHTYPA, ¥ ABU-
raeMcs M3 ToukH P; (no peSpy Kakoro-To NpsiMOyroJIbHRK2)
B HanpasJienudn (,, OKA He NOCTHTHEM ellle KakKOH-HUGYZAb
BepmuHel 3 S. OGo3naunum ee P, ¥ Hee rapa opueHTalMH
(01, 05). Iycts, nanpumep, Of=0,, Torna Mbl 13 oyepesHoH
BepIUUHBI KOHTYpa P, GyneM pBuratbcs B Hanpasgaenun O]
H T. 1., IOKa He AOCTUIHeM BepuiuHbt Py KoHTyp BBHINHCAH.

Onpenesnum, ecTs JH B KOHTYpe <«IBIpKH». 3aHeceM
B MaccuB A[1..2, 1.2N] B cTpoky | Bce opauHaThl BepILHH
APSIMOYTOLHUKOB 0e3 TOBTOPEHWH M OTCOPTHPYEM 3TOT
MacCHB 10 HepBOl CTPOKE no BodpacraHuio. ITpenronoxum,
4r0 B MaccuBe A XpaHMTCSl BCero S pa3NHUHBIX OPAMHAT:
All, 1], ..., A[l, s]. Cravyasa Bce A[2, i]=0, i=1, ..., S.

Onpenenum maccus B[l.4, 1.N]. B mnepsoii crtpoke
maccHBa B pacnosaraiorcst B nopsifKe HeyGrIBAHMS X-KOOp-
AHHATHl JIEBBIX HHXKHHX M MpaBblX BEPXHUX BEpIIUH BCeX
N npamoyroashukos. Ilycrs B[l, {] — x-xoopauHara Kaxkofi-
T0 BepuHHbl P; B[2, i] u B[3, i] — COOTBETCTBEHHO OpAHHA-
Thl HH2KHEH W BepXHeH BepLIHH TOH BEPTHKAJNbHOH CTOPOHBI
npAMOYTOJbHHKA, Ha KOTOpPoH Jjexut P; B[4, i{]=0, ecan
3Ta BepTUKAJbHAs CTOPOHA MPAMOYyroJibHuKa Jjesas, u |,
ecJii — TpaBas. ’

Bocnosnbsyemca MeTonoM ckanupywouleil npsamoii. Bynem
OpaTh MO BO3pacTaHUIO MHAeKca i sneMeHTH B[], i} maccu- -
Ba B. ’ ‘ »

Ecau B[4, =0, To byaem yBesquuuBaTth Ha |, a ecan
B[4, i]=1, to ymenbmath Ha 1 Bce asemenTsl A [2, j] Takue,
uro B2, i|<<AIl, jl< B3, {J(A[2, j] 6yner paBHO KoaHye-
CTBY NPAMOYTOJIbHHKOB, COJEPIKallHX BHYTpPH celsl HJIA Ha
rpanuue orpesok A[l, jfI<Cy<<A|[2, jl, x=BIl, i]).

Ecau xakoe-to A [2, j1=0, 10 210 03HaYaeT, uTO NpIMO-
yroibHUKH npu x=B[l, i] He mokpeiBaloT HHTEpBaJ Y—
=(A[L, j} AL, j+1D).
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~Ecnu Mmbl Halinem Takue i, j u k, uro npu x=B{l, i]
untepBan (A[1, ], A[l, £+ 1]) He NOKpHIT MHOTOYroJibHUKA-
mu (1. e. A[2, jl=A1(2, j+1i=...=A[2, k}=0), a unrep-
saaw (A[l, j—1}; A[l, jD) u (A1, e+1} AL, £4-2))
nokphiTeL (1. e. Af2, j—1]>0n A[2, k4+1]>=>0), u Touxa
(x; y)=(BI[1,i]; A[l, j]) He npHHAJIEXHT BHEIUHEMY KOHTY-
py ¢urypst — o6begHHeHHIo PIMOYTOJIbHUKOB, TO y ury-
pel ecTb MO Kpaiineit Mepe omHa «apipka». UtoGel, npu
HeOBXOMUMOCTH, BHITHCATh KOHTYDP «ABIPKHY», TOCTYNUM, KaK
W B CJyYae HAXOXJEHUS BHEIIHEro KOHTypa,— NoiiaeM Mo
pebpam, 06pa3yioluM KOHTYP <ABIPKH», HO OGXOJ KOHTYpa.
HeoOGxoaumMo OyAeT OCYLIECTBJAATb MO YacoBOH CTpeJiKe,
T. €. IPOTHB OpPHEHTALMH CTOPOH.

16. KoHTyp MOXeT uMerb H3JIOM JHLIb B TOUKAX, JeXKa-
IUX HA CTEHax 3KaHHH. 3aHeceM B MaccHB A KoopauHaTHI
L[i] u R[i] n orcoprupyem ero no HeyGeiBaHHIO. 3aMeTHM
TaKKe,UTO MeXJy ABYX COCEIHHX CTeH (onpeje/aeMbiX Kax-
NbIMA JBYMSl COCEAHHMH 3JIEMEHTAMUH MACCHBA) BBHICOTA
KOHTYpa OcTaeTcsi nocrosiHHol. IlosTomy aast xakabix ABYX
COCEIHUX 5JIeMEeHTOB MaccHBa A HafileM HX TNOJYCYMMY
(KOOpAHHATY TOUYKH, Jiexameld MeXAy CT€HaMH) M BBIYHC-
JIUM BBHICOTY KOHTYPa B 3TOH TOUKe; MocJje 3TOT0 Mbl OyAeMm
3HAaTb BLICOTH BCEX TFOPHU3OHTAJBHBIX NJOHAJOK H KOOPIH-
HaThl HAYaJa W KOHLA 3THX IJIOUIANOK.

ByneM BbIIMCBIBATL KOHTYpP TOUKA 3a TOYKOH, HauuHad
¢ caMOil JeBO¥ TOYKH KOHTYypa.

Eciu nBe coceanve ropu3OHTasIbHbIE TJIOULAAKH HMEIOT
OIHHAKOBYIO BBICOTY, TO Mbl HX «CKJEHBaeM», T. €. paccMar-
pHBaeM KaK OJHY TMJIOIMANKY.

Ecan ke 1Be coceaHde IJOWAJAKH DasjHyawTCsa 1o
BLICOTE, TO, CJIEOBATENbHO, HAJO BBIMUCATH BEPTHKAJIbHBIHA
H3JIOM. KOHTYpa.

17, Cunraem, uto Toukyd B S He JNy6aupylorcs (Tak Kak
S — muoxecrso). Beegem B mHOxectBo S Toukm (0; w),
(0; 0), (v; 0), (v; w)— Bepuunsl A. Bynem Hcnosb3oBaTh
JBa AByMepHEIX MaccuBa — BX u BY; B maccuse BX pacno-
JNaraloTci KOOPAMHATHL TOUEK MHOMXKecTBAa S B mnopsiake
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HeyOniBaHUs aGcuuccnl, 8 BY — no HeRo3pacTaHUK OpAHHA-
toi. [Tapa (BXT[i, 1} BX[i, 2}) (ananoruuno (BY[j, L}
BY [j, 2])) ectb x- n y-KoopauHATHl TOukH U3 S.

PaccMoTpUM MHOXXECTBO TIPAMOYFOJIbHUKOB P, ynoBJje-
TBOPSIOIUX YCJIOBUIO 3agauu. Tor M3 HHX, KOTOpbHA HMeer
MaKCHMaJIbHYIO MJIOMANAb, 4 ABAsIETCH HCKOMBIM. OUeBULHO,
YTO Ha KaXAOH U3 CTOPOH P; IOJKHA JexaTb TOYKa H3
S nubo cropoHa P; mofxkHa JieKaTh Ha CTOpoHe A,
Paccmorpum caeapyromwue cayuawu.

1) Bepxnsin cropoHa P JekHT Ha BepxHeH CTOpoOHe
npamoyroisanka A. Hdas kaxnoi touku BX [{] muem, nBu-
rasice o maccusy BX Bnpaso u BieBo or anemeHra BX [i],
takue nepsoie BX [j] u BX[R], j<<i, k>i, uro BX[j, 2]>
>BX1[i, 2], BX[k, 2]>BX/i, 2]

CuniTaeM, YTO CTOPOHB NPSIMOYIOJBHHKA P; npoxoasrT:
HWXHAT — yepe3 Touky BX[i], neBas — uepes BX[j], npa-
Bast — uepe3 BX [k]. Bepxusis cTopoHa sexuT Ha BepxHed
cropone A.

Taxum o6pasoM HAxoouM BCe MPAMOYFrOJBbHUKH, NPHMBI-
Kawuige K BepxXxHed CTOpOHe.

ITpsiMoyro/ibHUKH, NPHUMBIKAIONWKE K HUKHeld, JieBoH
u npasoii cropoHaM A, HaXOAATC AHAJNOTMYHO, HO B ABYX
AoCNeHHX cayyasx Hamo Bmecto BX wmcmosnb3oBarh Mac-
cus BY.

2}y Hu onna u3 cropon P, He jiexuT Ha cTropoHe A. Bepem
focJieoBaTe/IbHO TOYKH MaccuBa BY i, i=1, ..., N, ¥ cun-
TdeM, 4YTO BEPXHASA CTOpOHA £P; NMpPOXOZUT Yepe3 TOUKY
BY [i]. Ina sToéi TOUKM nosaraeM cHadana, 410 Xge., =0,
Xgna= V. TIpu npocmorpe maccusa BY BnpaBo oT s;ieMenTa
BY[i] naxomum Ttakue touku BY[j] u BY[k], korophie
neperIMH  yjomjaersopatr  ycaosuam  BY[j, 11=Xg.mn
BY [k, 1< Xewo BY i, 1]<BY[i, 1], BY[k, 1]>BY][i, 1}
(oObscHEHHE CMOTPUTE HHXKE), T. €. Mhi HaXOAHUM TOUYKH C MakK-
CHMaJIbHON OpJAHHATOH, Yyepe3 KOTOPhIE MOKHO HPOBECTH Ipa-
BYIO M JIEBYI0 CTOPOHBI TpsMoyroabHuka P, Buytpu unrep-
Baaa (BY[j, 1], BY [k, 1]) Ha ocu Ox mmem Touky BY [r, 1]
TaKyi0, YTO y-KoopauHara 3Toi Ttouku BY[r, 2] makcu-
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MajbHas, MeHblie Beauunnn max{BY[j, 2], BY[k, 2]}
Uepes aty Touky BY [r] npoBeneM HHXKHIOIO CTOPOHY NpsiMO-
yroabuuka. [lomaraem Xg,,,=BY[j, 1], Xg,=BY[k, 1]

Ho 3THM NpsIMOYTrONBHUKOM MOXET He HCYEPIbIBAaThCA
BCE MHOXKECTBO MPSAMOYTOJbHUKOB, Y KOTOpHX Touka BY [i]
JIEXKUT Ha BepxHell cropoHe. [lonbiTaemcs HalTH elle OAHH
M3 TaKHX HNpPAMOYroJibHHKOB. OueBUAHO, 4TO JieBasi €ro
CTOPOHA HMEeT X-KOODJAHHATy He MeHblue 4yeMm Xp,,,, a mpa-
Basi — He Oosbwe yeM X, DyaeM uckate Takylo TOYKY
BY[r], uto Xp,,, <<BY[r, 11<<Xp,y (Tenepp yxe NOHSTHO
nouemy), BY[r, 2]— maxkcumanbHaa #u3 BCeX OpJUHAT,
venbwe max{BY[j, 2], BY [k, 2]} (MBI «cyxaem» npsMo-
YLOJIBHUK KakK MOMKHO HeanauutesdbHee). Ecau BY|[r, 11
< BY[i, 1], To 3T0 HOBasi JieBasi CTOpPOHA, HHA4Ye — HOBAsH
npaeas. HaxonuM HOBYIO HHKHIOIO CTOPOHY ¥ T. A. Ecau Mbl
He MoxXeM HaHTH HoBoro 3uauenuss BY[r], T0 npocmoTp
NpAMOYrOALHUKOB ¢ TOYKOH BY[i{] ma BepxHelt cropone
3aKOHYeH, W Mbl nepexoauM K BY [i+4 1]

18. [suna cropoHsl mepBoro ksajgpara — 1, BToporo —
1, Tpersero — 2, uerBepTOro — 3 4 T. &. BUAHO, YTO AJIHHBI
CTOPOH ecTh yncaa PuboHayuy, onpenesigeMbie CAELyOIUM
PEKYPPEHTHBIM COOTHOLIEHHEM:

a()=1, u(2)=1, u(N)y=u(N—1)+ua(N—2).

Dyxem XpaHuTB KOOPAMHATHI UYeTHIPeXyronbHHKa A; —
oO0beUHeHUs] KBaApaToB ¢ HOMepaMu ot | jo i

Bropoli kBampatr A, pucyercs cmpasa oT mepeoro A,
A; — cBepxy or A, A, — cieBa ot Az, A; — cHu3y ot A,
Ag— onsth cnpaBa or Ag H T. [

Kak Tonbko Ttouka P Brnepshie momamaer B A, pacneua-
toiBaeM Homep i. [Ipoeepka npuHAagIexKHOCTH TOUYKH P Ue-
THPEXYFOJAbHUKY € NapaJulelbHbIMH CTOPOHAMH: NyCTh Jie-
BBl BepxHuii yron (x;; y,), TpPaBBIl HUNKHHAA (X5 Yo)
Touka P (P, P,) NpHHANJIEXHT YETbipeXyTOJbHHKY, €CJH
OHOBPeMeHHO X< Px<{x, 0 yo, << Py<Cy,.

19. OtcopTupyeM KOOpAMHATHI TOUEK B MOPAAKe HeyOhl-
BAaHUSA X-KOOPAMHAT, a B CJyyae OJMHAKOBBIX X-KOOp/AMHAT
B MOPSINKE HeBO3pacTaHusi y-koopauHat. Haxonum Koopau-
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HaTbl cpenHell ToukH (HaxoAsuelica B nosuuuu (n div 2
-} 1) orcoprHpoBaHHOoro Maccusa koopauHar). Ilycts 3Ta
TOYKA HMMeeT KoopawHathl (X; Y,). [Ipu atom MmHOMXecTBO
TOYEK 0Ka3aJoCh padGuTBHIM Ha 3 YacCTU: TOUKH, Jiexailue Ha
npaMoOH X=x, TOYKH, JieXKallHe Jiepee NPAMOH x= X, TOU-
KM, JexaliHe npasee npamMod x=ux, [Ipeacrasum, uto
TOUKH, JiexallHe Jiesee NPSIMOH x==Xx, Je€¥XaT B Ipeiesnax
NPAMOYTOJbHHKA, X-KOOPAMHATAZ NPAaBOr0 Kpas KOTOPOro
paBHa x, (x;<TXp), a TOUKH, JIeXKallue pasee NPAMOR X=X,
JexaT B IMpejenax NOPSIMOYTrOJbHHUKA, X-KOOpAHHATA Je-
BOI0 Kpasi KOTOPOI'O paBHA X, (X,=>x,). [lpu s5ToM BepxHuii
M HUXKHUHA Kpasi 060MX NPAMOYroJbHHKOB HMEKT KOOpAHHA-

Ymax 1 Ymin COOTBETCTBEHHO, TAE Y., — MaKCHMaJbHas
Y-KOODJAMHATA TOYeK, Y., — MHHHMAaJAbHAasA y-KOOpAHHATA.

Torna cyuwecrsyer npsaMasi ¢ JOCTATOYHO GOJILIIHM yI-
JIOM HaKJOHa (HanmpuMmep, ¢ YIJIOM HAKJOHA, TAHI€HC KOTO-
poro mnpeBblLaer BeAHYHHY (Ypox— Ymin+2)/Z, rREe Z=
= min (x,— X,, X,— X,), KOTopas pasjenser 31 yactH. Ocra-
JOChb pPa3AeNHTb TOJbKO TOYKH Ha NpPAMOH Tak, 4ToGH
KOJIH4ECTBO TOYEK B TIOJNYUHBIUHXCA 4acTAX OblJIO PABHBIM
(T. €. HAHTH TOUKy IIE€pECEUEHHs pasjesdouled npsaMoi
¢ upsaMod x=x,). Ecaud KoJHYeCTBO TOYEK HEYETHO, TO
pasjessionlas npsiMas NPOXONHT Yepe3 CPeFHII TOYKY,
uHaye -— HaJ cpeiHel TOYKOH OTCOPTHPOBAHHOTO MAaCCHBA,
HO [10fi Npenplayliell, eCqH Ta JIeKHT Ha MNPSIMOH X=X;.

Taxkum oGpasom:

X; — MOMKeT ObiTh HAHAEHA MPOCMOTPOM MACCHBA X-KOOP-
IHHAT CNPaBa HAJEBO OT CPefiHeidl TOUKH [0 HAXOMKIEHHUS
nepBoi KOOPAMHATEI, OTIHYHOM OT Xo; €CJIM TaKasl KOOPAHHA-
Ta He HafineHna, 1o x,=xy— 1;

X, — MOXKeT GbITh HafijleHa IPOCMOTPOM MacCHBA X-KOOp-
JHHAT CJeBa HAnpaBO OT CPeAHeHd TOUKH J0 HaXOXIAeHUs
nepBoOi#l KOOPAUHATHI, OTJIHYHOH OT X €CJIH TaKas KoomeHa-
Ta He HafileHa, to x,=x;+ 1;

Y, — 9TO Y-KOOP/JMUHATA TOUKH, HPELIECTRYIOULEN cpeHe
TOUKe, €CJIH ee X-KOOpPAHHATAa paBHA X, WJAH paBHa Yo+ 1,
eCJiM X-KOOPAHHATA TOYKH, MpefujecTByioinel cpegHeli Tou-
Ke, He paBHa X
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ITocae toro kak X, Y X, Y, HaHHEHBI, OCTAJOCh Ha-
nucarh ypaBHeHHe [PAMOH ¢ TAHIEHCOM YIVIa HakKJOHA
(Ymax — Ymin+ 2)/ Z, ipoxoasiiieil uepe3 TOUKY C KOOPAUHATA-
MU (X Yy), ONpenensieMyi no cJaelyiOlleMYy TNPaBHJY:

ecau N — ueTHo,

TO X=Xg; Yo=(Yo+4:)/2,

MHaue Xo= Xy, Yo=Yy

20. Ilposesem depe3 KaKAYW BEPUWIMHY 3THX ABYX Bbi-
NYKJAbIX MHOMOYTOJBHUKOB HpsiMbie, [apaJjfebHble OCH
Oy. DTn npsiMble pa3bUBAIOT BCIO IJIOCKOCTb HA [OJIOCHI.
[lepeceuenne Kaka0H MOJOCHI C BHIMYKJBIM MHOTOYTOJIbHH-
KOM o6pasyeT TpamneuHuio, MOITOMY BHYTPH KaXKJOH IOJOCHI
fnepeceYeHHeM ABYX BBIYKJIbIX MHOTOYLOJbHUKOB Oyner ne-
peceueHue aBYX uYeTwbpexyroqbHukKoB. CoGHpaemM Bce 3TH
nepeceueHust B OAHY (QUrypy, yAajsigi IPU 3TOM JOXKHbLIE
BEPUIMHBI, KOTOpble BO3HHKAIOT HA TPAHHILAX MEXAY MoJo-
CaMH.

O6bennuHenne efaeTcs aHaJIOrMYHo,

21. Ecau npoekuus TOYKM Z nonafaer Ha CTOPOHY
MHOTOYI'OJIbHHKA, 2 HEe Ha ee MPOXOJXKEHHe, TO MHHAMAaJb-
HO€ pacCTOfiHHE OT TOYKH Z JI0 CTOPOHBI €CThb JJIHHA MpOBe-
IeHHOro Nepnenaukyasipa. Eciu ke npoekuus TOYKH Z TO-
najaer Ha NPOJOJKEHHE CTOPOHBI, TO MHEHMaJbHOE PaccTo-
siHMe €CTh MUHUMYM U3 PACCTOsHHE 0T Z IO KOHLIEBhIX TOYEK
3TOH CTOPOHBI.

MuHuManbHOE paccTosiHHe OT TOYKM Z 0 KOHTypa €cTh
MHUHHMYM H3 PacCTOAHHHA OT TOYKM Z IO KaXKAOH M3 CTOPOH.

22. IlpoBepsiem, JeXUT Jau TOUKa Z Ha KakoM-1u6o
OTpE3KE. ECJII/I HET, TO NPOBOAHUM OTPE30K, KOHUEBbIE TOUKHM
Koroporo Z, W, Hampumep, touka ¢ nomepom 1. Haxoxzum
6auxkafimyio X Z TOUKY nepecedeHMss 3TOro OTpe3Ka H CTO-
POH MHOTOYIOJIbHUKOB, HA KOTOpble Pa3GUBAETCA MACCKOCTb.
IlIycts T2 Touka npuHamaexdT cropoke Ab. as tpeyroab-
nuka ZAB cuauasa onpenesum HanpanJieHHe 06X0fa KOHTY-
pa ot A x B (saga4a 3). as ctopoust AB wiueM cienyio-
Iyi0, CMeXHyio ¢ He#H, cropony BC xonTypa, Kortopas
o6pa3yeT MakCHMaJIbHBI} 110 BeJHUHHE yroJs ¢ oTpe3kom BA



Puc. 27

(yron otcumThHIBaeTcs OT orpe3ka AB mno uvacoBoil uam
NPOTHB YACOBOH CTPEJKH B 32BHCUMOCTH OT TOrO, 1O HJH
NpoTHB YacoBo# cTpeskH o6xon). Haxonum 3aMKHYTbIH KOH-
Typ ¥ ONpefessieM, HaXOJUTCS ToUKa Z BHYTPH HEro HJH
CHAPYIKH; eCJIM CHAPYXKH, TO yaanasieM u3 ¢purypol Bce pebpa
3TOro KOHTypPa M nomrtopseMm mnpouecc (puc. 27).

23. IMogobuble MHOrOyroqbHHKY MOTYT OBITh 3epPKaJibHO
cuMMeTpuuHBl. Purypa Ha NJIOCKOCTH [OJHOCTBIO Xapakre-
pusyercss martpuueit paccrosunuit Cl[i, |, rne CI[i, jj—
paccTosHHE OT BEpPIUIMHB { A0 BepwmHHbl j. Juaa kaxkpod H3
BBEIEHHKX (HUIYp CTPOMM CBOI MATPHUIY PacCTOSHUA
U NpopepsieM, MOXEM JM Mbl MOJYYHUTb M3 OJHOH MaTpHULbI
JPYryl0 IepecTaHOBKOH CTPOK M CTOJGLOB H yMHOXKEHHEM
BCEX 3J1eMEHTOB MaTpHIbl HAa OAHO M TO K& UYHCJO.

24. HaguMm Apyryo HHTEpNpeTalui0 3TOH 3aLaud: ecTb
N oTpe3xoB, onuchHBaeMbiX YPaBHEHHSIMHU

ax—+b=y, x,2<x<x, i=1, ..., N.

Tlpennonoxum, YTo OTpe3KH He COBMAAAIOT.
1) Haditu BepxHH¥# KOHTYp oObeiuHeHHs ¢Quryp

ax+b;<y, i=1, ..., N, x,<<x<x,,

(1. e. HaliTH TaKylo Pa3buBkKy £, ..., {, oTpesKa [x,, x]
H T€ KYCOYKH OTPesKoB @ X+b,=y, {, <x<t;;y, j=
=0, ..., p—1, uTo oTpe3oK a;x-}b; JeXUT He HHXKe
J1060oro apyroro orpeska npu §<<{x<{ijy)
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2) Haiitn Takyo pa36uBKy orpeska [x, x;] Toukamu S,
4TO B KaxJOM cekTope S, <<x<CS;,| KyCOUKH OTpe3-
KoB ax-+b;, i=1, ..., N He nepecekawrcs, a Ha rpa-
HUUAX CeKTopa, NpH x=3S; U NpA Xx=3S,,,, JEXKHT MO
KpaliHe#i Mepe 1o OJHOH TOYKe IepeceyeHHss OTpes-

KoB a;x+b, i=1, ..., N.
PemwuM cHayana nyHkt 2) 3ajgauu, 3ateM nyHkT 1)
Halinem Bce ToukH mepecedendst oTpe3koB gx—+b;, i=1,
..., N, npyr ¢ npyrom. 1o6aB¥M B 3TO MHOMXECTBO TOUKH X,
M x;. YHopsimouUM TOYKU NEpeCceyeHHs N0 BO3PACTAHHIO
(ecsu B noc/ie0BATEALHOCTH BCTPEUANOTCH HECKOABLKO TOYEK
C OIHUM H TeM 3Ke 3HaYyeHHUEeM, TO OCTABJISIeM U3 HHUX TOJIbKO

onny). Iloayuaem Takum o6GpazoM MOCHEAOBATEIBHOCTD
Sps -ees So

Oans xaxnporo orpeska [S;, S;14], /=0, ..., @—1 naxo-
aum ero cepenuny Z;=(S;-+S;,)/2, BoiuucisemM sHaueHUS
fy=aZ;+b, i=1, ..., N, copTapyeM HX [0 BO3PaCTAHHIO.

Hunekcel i 3Hauenuit f; B OTCOPTHPOBAHHON MOC/IEN0BATE b-
HOCTH AJs (QUKCHPOBAHHOIO j KAaK pa3 u eCTb HCKoMas
nepectanopka (iy;, iy, ..., iy;) uucea 1, 2, 3, ..., N, ynomsny-
tags B (QOpMyJHPOBKe 3ajaud B NYyHKTe 2 fJig OTpe3Ka
S Sipal

Jlnsg peuieHUf NYHKTa | BbIOUIIEM WO MOPAAKY AJA
kaxaoro orpeska [S; S;,}, j=0, ..., Q— 1, Benudunn iy;
(370 uHAEKC caMOro BepxHero orpeska B cexkrope [S;, S; . ]).
OTpe3ox ¢ HOMEpPOM R MOXKeT OHITh CaMbBIM BEpPXHHM AJs
HECKOJIbKHX CMEXHbIX cekTopoB [S;, S}, ..., [S,, S.4i]
IToaToMy MBI IPOCMATpUBaEM HOMEPA iy; COOTBETCTBYIOILHE
otpeskam [S;, S; 1], j=0, ..., Q — 1, u onpenensiem nocaeno-
BATEJIbHBIE MaKCHMaJbHblE OTPE3KH, MOMEYEeHHble OJHHM
U TeM xe HoMepoM. KoHileBbie TOUKH 3THX MaKCHMaJIbHBIX
OTPE3KOB H €CTh HCKOMbIe TOUKH [y, ..., {, (OHH BrIOHpAIOTCA
MO YKa3aHHOMY Bblllle MeTOAy M3 Touex S, ..., Sp).

25. IIycre B ¢urype yxe mnpoBemeHn! L puaronaged,
U OHH pa3buBaloT n-yroabuuk Ha K gacteil. Ilposenem eme
onny (L--1)-10 pnuaronans. [lomcunraem, CKOJBKO paHee
NpOBeJEeHHLIX AMAaroHa/jeld mepecexaer BO BHYTPEHHHX TOY-
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Kax 3ta auaroHanb., O603HAUMM KOJIHUECTBO MNepeceyeHu
yepe3 S. llpoBexenue nuaronanu:

1) yBesuudBaeT KXOJHUYECTBO pa3bUBOK n-yroJibHiuKa
Ha 1;

2) KaxkJoe nepeceueHue 5TOH AHATOHAJH C paHee IpOBe-
JIeHHO! NHaroHaJbl0 TAKIKE YBEJHUHBAET KOJHYECTBO
pa36uBoK Ha | (110 yCJIOBHIO HHKaKHE 3 AHATOHAJHK HE
nepecekaTcsi B OJHOH Touke).

Hrak, nocne nposepenuss (L 1)-H muaroHasum KoJju-
yectBo uacrtefi crasmer K-+S-+1 (npeanonaraercs, 410
(L + 1)-s1 nuaroHasn He coBnajaer HU ¢ OJHOH paHee npoBe-
JNeHHOH).

Kak onpenenurs, nepecekaerTcs Jid AUATOHANb, COEHHS-
jolas BEPIIHHBI i U f, C AMATOHAJbBIO, 3aJlaHHONR BEpUIMHAMH
m u p? Bepuiudpl.i u j pa3bUBAIOT KOHTYP MHOIOYTOJBbHHKA
Ha 2 yacTH: MHOXecTBO A — BEepUIHHB!, JeXKaliyue Ha KOHTY-
pe. MeXJy BepilHHAMH [ M j, H MHOXECTBO B — BepUIMHBI
KOHTYpa Mexny f u i (MHoxecTBa A u B He BKJIIOYAOT i U j).
Ecnu m npuHanjiexHT ONHOMY M3 3THX MHOXKECTB, a p —
JApyroMy, To AHArOHaN¥ IepeceKalTcs, MHaye — HeT.

26. ByneM obosHauath uepe3 V,; BeplIMHY JIOMaHO# C KO-
epaunaramu (x, y;).

CHauajsa paccMOTpHM pas3pe3 Kpyra JiOMaHoH, cocrod-
wel TosbKO H3 AByX pebep R,=(V; V,) u Ry=(Vy V3).
Jas Toro 4roOmnl pasHATH ITOT KPyr, HEOOGXOAMMO TAHYTH
B HampaBJeHHH BekTOopa S, BHIXOAAMIEro H3 TOYKH V, u Jse-
Kawero qu6o BHyTpu yraa V,V,V,; (Bepuuua yriaa — Touka
V,), nu6Go BHYTPH LEHTPAJBHO-CUMMETPHUHOTO €My OTHOCH-
TeJNbHO TOUKH V, yraa. Byjaem roBopurb, uto BexTop S Jne-
KUt B KoHyce C, ¢ BepumuHOU V.

AnaJsioruuHo, ecqH JoMaHas onpejesnsiercss kK BeplUHHA-
MH, To A Kaxjo# napu pebep (Vi V. ) v (Vi Vi),
i=1,..., k—2, onpenensiem kKonyc C;,, BO3MOXKHBIX HANpPaB-
JIeHWH TepeMelieHust, 3aTEM CUHTAEM, UTO MapajjelbHBIM
NMepeHOCOM BepUIMHBI BCEX KOHYCOB COBMelLIleHbl B OXHOH
Touke. Ilepeceyenne Bcex C, i=2, ..., R—1, u KacT HCKO-
MOe BO3MOXKHOe HanpaBJeHHe pasHHMaHHs Kpyra. Ecau 310
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nepeceyeHue MNycTo, TO KPYr pasHsiTh HeJAb3s, HHAuEe —
MOKHO. ;

27. Tlycte Touka Z — ueHTP KOOpAMUHAT (€CJH 3TO He
TaK, cAejaeM napaJiienbHblil mepenoc). Jada toro urdGHL
3BeHO 3a6o0pa OblJI0 MMOJNHOCTEIO BHIHO, HEOGXOAUMO H I0CTa-
TOUHO, YTOOGH W3 TOYKH Z, TJle CTOUT 4esIOBEK, ObliH BHIHBI
o0e BepINMHLI 3TOTO 3BE€HA M elle Kakas-HUOYIb ero BHYT-
peHHsAs Touxka. Bypem cumrath, uro Bepmmua P 3Bena
BHAHA, €CJaH HHTepBad (Z; P) ue mnepecekaer HHKAKHX
3BeHbeB 3a60pa MJH K& eCJAH 00e KOHLEBBIE BepIUHHB
nepecekaemMoro 3mena k£ sexar Ha [Z; P, T. e. uejoBeK
CMOTPUT BJAOJIb 3BeHa K.

OrcoprHpyeM no HeyOBIBAHHIO YyTJbl, 006pasyeMeie C
ocblo Ox OTpe3KaMH, OfHa KOHIeBas TOYKa KOTOPHX Z,
a Bropasi mpoGeraeT BCe BEPLIMHBI 3BEHbEB (YIJIbl OTCUHTHI-
BaloTCs OT TOYKA Z B MOJNONKHTENLHOM HAampaBJeHHH,
T. €. IPOTHB 4acoBOU cTpesku). [losyuaeMm nocaegoBartesinb-
HOCTb YIJIOB 4y, Gy, ..., 4, Jlo6aBjisem B 3Ty NMOCAEROBATENb-
HOCTb Yrod &, ;=a,. VI3 Touku Z B HanpaBJeHUH MEXAY
NPSIMBIMH, HAYHHMMH TOA YIVIaMH @; H d;,;, MOXeT OHTb
BHJIEH KYCOK TOJBKO OJHOI0 €XHHCTBEHHOI'G 3BeHA.

W3 touku Z noa yraamu (a;-+a;,,)/2,i=1, ..., n, nposo-
JMM JIY9M M JJ8 KaxJIoro Jyda CMOTPHM, KakKoe 3BEeHO
k 3tor niyu nepecekaer nepBbiM (epeceyeHie M0 BepUIMHE He
yuuTsiBaercs). B TOM caydae, ecaHm y 3TOTO 3BeHA R BUIHBI
o0e BeplIKHBI, TO 3BEHO BHIHO MOJHOCTBIO, €CJH XOTS OBl
0/lHAa BepUIMHA HE BHJHA, TO B BUIHO YACTUUHO.

{locse amanusa ToOueK UEpeceyeHust BCEX n Jyuell Te
3BEHbS, KOTOPbi€ HE BWIAHBI HHM IOJHOCTHIO, HH YaCTHUUHO,
MOJIy4aloT MOMETKY HEBHIHMBIX.

28. PaccmarpuBaeM HOMepa rpaHeil KaK 3JEMEHTHl Mac-
cupos. CoprupyeM KaxJbi#l U3 MacCHBOB C IIOMOIIBIO HEKO-
TOpPOro OGMEHHOI'0 aJropuTMa (Hanpumep, € MOMOILBIO Y-
3bIPHKOBOH» COPTHPOBKH), MOACUHTHIBAS KOJIHYECTBO oOMe-
HoB (nycrs 310 KN u KM coorsercrBenno). Ecan otcopru-
poBaHHBle MacCHBH coemanatoT u (KN — KM) kpatao 2, 1o
TeTpasapsl coBnanalT. (O6MeH ABYX rpaHeli MOXKHO TpaK-
TOBAaTb KaK OTPa)KeHHe TETpPasxpa B 3epKaJie.)

3 Hndopmaraxa, 8—9 ka. 65



Faasa 2. MOUCK U COPTUPOBKH

§ 1. NOCJENOBATEAbHBIA NOUCK
HEOBXOAUMOTIO 3JEMEHTA B MACCUBE

YesioBEKY MOCTOSHHO NPHUXOAUTCS CTAJNKHBATbHCA C 3a1a-
yamu noucka Tpe6yeMol uHGOPMAUMH. TUNHUHBIMH npUME-
paMH MOMKET CJYKHTh PaGoTa ¢ TeM WJIH WHBLIM CHpaBOYHH-
KOM, TeJe(OHHOH KHuroi, 6UOJIHOTEUHOH KapTOTeKOH.

B nporpaMMHpOBaHUM nOUCK ABJsieTCA OJHOH H3 Haubo-
Jlee 4yacTo BHIMOJNHAEMBIX omepauuii. Bynem cunrtarh, urto
MHOKecTBO H3 N 3JieMeHTOB 3aJlaHo B BHAe maccusa (Tab-
aaupt) A[1.N]

Cpenn pa3HOBHAHOCTEH NpoCTEHWIMX 3aZai NOHUCKaA,
BCTPEYAIOIHXCA HA MPaKTHKE, MOXHO BbIAGJNUTH Cjeiylo-
IHe THIIBL

1. Hajitn xorss 65 OA¥H 3J€MeHT, PABHBIA 3a7aHHOMY
ajemaHTy X. B peayjbrare HEOOXONUMO TOJNYYHTL i — HH-
nekc (HoMep) sJeMeHTa MacCHBa Takoil, uto A [i]=X.

2. Hafitn Bce aneMeHTtnl, paBHbie 3ajaHHoMy X. B pe-
3yapTaTe HeoGXOAMMO NOJNYYNUTh KOJTHYECTBO TAKUX IJIEMEH-
TOB # (WJIH) UX HHIEKCHI.

HHorjga nouck opraHu3dyercss He N0 COBNAACHUIO C 3Jie-
MeHTOM X, a 10 BBINOJHEHHID HEKOTOPHLIX ycjaoBuit. [Ipume-
pOM MOMKEeT CJAYXKHUTb IIOUCK 3JIeMEHTOB, YAOBJETBOPSIOULHX
yeaosuam X <A i< X, rae X; u X, \3ajaHebl.

Ecnm y Hac Ber HHKaKo# poGaBouHofl uHbDOpMauuu
O pAa3bICKUBAEMbIX NAHHBIX, TO OYEBMJHBIA MOAXOA — 3TO
HocJieJOBATENbHBIH NPOCMOTP MACCHBA. 1akoll MeToa Ha3bl-
BACTCH AUHCUHBIM WU HOCAeC08ATEALHOIM NOUCKOM.

Paccmorpum cHayasa peanusanuio NOCJAEKOBATENBHOTO
moucka mng sajpau tuna 1.

ITouck 3akaHuMBaeTCs MNPV BHIIOJHEHHH OXHOrO U3 JBYX
CJAeAYIOLHX YCJOBHH:
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1. DsemeHT HAHEH, T. €. B MAaCCHBE €CThb TAKOH 2JIEMEHT
Ali], uto Alil=X.

2. Becs Maccup npocMoTpedH 4 coBlajfieHdss He oGHApY-
JKEHO.

OnuuM U3 BO3MOXKHBIX pelleHHH MaHHON 3a1ayd MOXKeT
ObiTh caeaywouee; nycrb P — nepeMeHHas JOrHYECKOTO TH-
ma, KOTopasi uUMeer 3HAYeHHEe <UCTHHA», €CJAH 3JeMeHT
B MaccHBe HaliieH, U «JOXb» ~— B HPOTHBHOM CJjydae,

P: =«Jloxb>
HY gast i or 1 go N

ecu Alij=X
TO (2.1)
P:=«Mcruna»
BCe
KIL

Ecau mocsie Boinosinenus anropurma P=«Hcrtuna», to
3JIeMeHT HAaWAcH, e€C/Hu nepeMeHHas P He H3MeHHJIa CBGero
3HaueHHs, TO 2JeMeHTa HeT.

Yacro Tpebyercs HE TOJBKO ONpeeNHThb, €CTh JU B MacC-
CUBE HUCKOMBIH 3JIEMEHT, HO W YCTAHOBHTb, HA KAKOM MeCTe
OH HaxoguTcsa. Dynem xpaHuTh HHAEKC HAHACHHOTO 3Je-
MeHTa B nepeMmennoil K:

K:=0
vy gag i or 1 go N
ecan Ali]l=X
TO (2.2)
K:=i
BCE
KI{

Ilocne BBIMOJAHEHHS AAHHOTO aJTOPHTMA NO 3HAUEHUIO
nepemenHolf K MOXKHO ONpeaesinTb, eCTh JH B MacCHBE
HCKOMBIH 3J€eMEeHT, H €CJMH ecTh, TO T'Ze OoH cTout. Ecjnu
B MACCHBE HECKOJBbKO TAKHX 3/€MEHTOB, TO B IE€PEMEHHOH
K 6yper xpaHUThCSI HOMEpP TOCJeNHero u3 Hux. Ecau Takoro
3JIeMeHTa HeT, TO 3HaueHue nepemenHoli K He H3MeHHUTCH
(ocTaHercss paBHBLIM HYJIO).
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Ha npakTuxe onepanuio NOHCKA NPHXOAUTCS BBHIOJHATD
JOCTAaTOYHO 4aCTO0, H CKOPOCTh PaGoThl MporpaMMbl Haxo-
JUTCSE B IPAMOH 3aBUCHMOCTH OT MCIOJIb3YE€MOI0 a/JrOPUTMAa
MOHCKA.

B paccmorpenHbIX BBIIIE AJropHTMax Tpebyercs Mpo-
CMOTpPeTb BeChb MAacCHB Aaxe B TOM CJydae, eclM HCKOMBIA
3JeMeHT HAaXOAUTCH B MAacCHBe Ha IIEPBOM MecCTe.

Jlns cokpauienus BPeMEHH MOHCKA MOXKHO OCTaHAaBJIU-
BaThCsd Cpasy mocje TOro, Kak 3jeMeHT HaljaeH. B stom
cliygae BeCh MAacCHB HPHAETCS IMPOCMOTPETb TOJbKO TOrZa,
KOr/la MCKOMBIH 3J1eMeHT HOCJeRHHH HJAM €ro HeT Boobiie.

B peayabrare MOJiyuHM CHAENYIOUWMI AJrOpPUTM:

ir=1

i noxa (i<<=N) u (Ali]<< >X)

Ii:=i+1 ‘ (2.3)
KIL

" Lluka 3aKaHuHBAET pabory, qn60 Korga Oyner HaligeH
HCKOMBIH 3jeMeHT, aubo Korga i=N -1 (snementa, cosna-
naoutero ¢ X, He cyuiecTByer).

Ha xaxpno#i urepauuu LHKJa Tpebyercsi YBeJHYHBATh
MHJIEKC [ M BbIYHC/STH JOrHueckoe Bhipaxenue. Jlasaiite
NONBITAeMCH YCKOPUTh MOUCK, YIPOCTHB JIOPHUECKOE BHIpa-
xkenue. ITomecTnm B KOHel MaccuBa JIONOJHHTEJibLHBIH 3Je-
mMeHT co 3HaueHnem X. Torga coBnagenue ¢ X 06s3aresbHO
NPOH3OHAET, U Mbl MOXEM OTOPOCHUTH NPOBEPKY YCJOBHSA
(A[i}]<< > X). Takoii BcmoMorateJbHbl# 3JIeMEHT 4acTo Ha-
3BLIBAIOT «GapbepoM» UJIH «YACOBBLIM®, TaK KaK OH MPENsTCT-
ByeT BBIXOAY 3a Npeldesbl MaccuBa. B HCXoxHOM MaccuBe
Terniepb Oyner N4 1 snemeHrt.

AaropuTMm noucka ¢ «6apbepoM» BhINIAAUT CAEAYIOLIHM
o6pasowm:

A[N4-1]: =X

jr=

i noka Afil< >X « (24)
[ir=i+1

KIJ,
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Ecau no Boixony u3 uukaa i=N-41 (X paBen «Gapb-
epy»), To synementa X B maccuse A[1..N] Her.

[ns peasnusanuu moucka B 3ajavax tuna 2 (Haxoxje-
HUE KOJMYecTBAa 3JEMEHTOB, paBHHIX X) B Jw06OM ciayyae
TIPUAETCA MPOCMATPUBATH BECh MAaCCHUB.

Ecnn tpebyercsi onpefesuTb KOJHYECTBO JEMEHTOB, TO
3aBOASAT NEPEMEHHYI0, 3HAYEHHe KOTOPOH yBeAHUHBAOT HA
1 xaxknaplit pas, Koria HalgeH HyXKHbIH 3jgeMeHT. Takylo
_IepeMeHHYI0 Ha3bBalT «cq4eTyuxom». Jlo Havasa npocMoT-
pa 5JeMEeHTOB MacCHBAa «CUETUHKY» HYXHO 3a4aTh Ha4alb-
HO€ 3HaYeHue HJH, JPYTHMH CJIOBAMH, UHUYUAAUIUPOBATH
3HaueHHe mnepeMeHHOH. B JpaHHOM cJayuae 3ro HauajbHOE
3HAaUeHH@ pAaBHO HYJ0. AJToputM TMOACYETa IJIEMEHTOB,
paBHBIX 3aJaHHOMY, COCTABbTE CAMOCTOSITENBHO,

Jns nojyueHHs HHIEKCOB MCKOMBIX 3JEMEHTOB CO3Ja-
nuMm HoBhil maccus B[l.N]. Kak Ttonbko OynerT naiimeH
HeOOXOAUMEIH 3JIEMeHT, €ero HHAeKC Oyaer 3aHOCHTbCA
B MaccuB B. B nepemenHoii K OGyaer XpaHHTbCS HOMeEp
nocsieANero 3aHsToro mecra 8 maccuse B. Cuavana K=0.

K:=
Hi gas i or 1| no N
ecan Ali]=X
TO
K:=K-+1 , (2.5)
B [K]: =i
BCE
KU

Tlocse sapepumenns paGoThi mepbbie K 3JeMEHTOB Mac-
cuBa B OyayT coleparb WHAEKCH HCKOMBIX 3J€MEHTOB.

Bonpoc ARS NOBTIGPEHURA

. Y7o HasbiBatoT nocnegoBarencHbiM NMOUCKOM?

2, Kax onpepenutb, 4TO B MaccHee 6bin HalifieH anement?

3. Kako#i us anropurmon (2.2), (2.3) unu (2.4) paboraer 6oictpee
M nodemy?

4. Yto rakoe nouck ¢ «Bapvepom»?

5. Lns yero Mcnonb3yroT NEepemMeHHbIe «CHETUMKH»?

6. Y1o Takoe MHMUMaNKM3auMA nepemeHHoM?
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§ 2. TIOUCK MAKCUMAJIBHOIO 1 MUHMMAJLHOIO
3JJEMEHTOB B MACCHUBE

OueHb yacTo JJis pelleHHs 3a1auyd TpeOyeTcss HAaXOAUTh
HE 3aJaHHbLIA 3JeMEHT MacCCHBAa, a MaKCHMaJbHuH (HaH-
6osbiudi) WM MHUHUMAJBHBIA (HAHMEHBHIHH} PJI€MEHT.

PaccmoTpuM 3amauy HAxOM/EHUS MaKCUMaJbHOrO 3je-
Mmenta. Eciiu B MaccuBe O[iuH €IHHCTBEHHbIN 2JIEMEHT, TO OH
W eCTb MakKcuMaJibHbidl. B HmpOTHBHOM cJjiyuae BOCIOJIb3Y-
eMCcs TeM, YTO MaKCHMAaJIbHLIM B MAaccHBe U3 i 3JEMEeHTOB
ABJISeTCA MakKCHMyM M3 A [i] ¥ MakCHMa/JbHOro CpeRH nep-
BHIX -1 ajeMeHTOB.

max: =A[l]
HOL 0151 i oT 2 no N
ecan Ali]>max {2.6)
TO
max:=Al[i]
BCE
HIL

ITocne 3aBepmenus paboThl B nepeMeHHol max Oyner
XPaHUTbCA 3HAYEHHE MAaKCHMaJbHOTO 3JIeMEHTa MaccuBa.
Oanako ZaHHBIH ANrOpPUTM He IMO3BOJSIET ONPELENUTH, Ha
KaKOM MeCTe B MacCHBE€ HAXOAUTCA 3TOT MaKCHMAaJbHbIA
ajaeMenT. ByneM ucnosib3oBath nepmennywo K ajs xpaHewus
HHIEKCA MAKCHMaJLHOTO 3JIEMEHTA.

max: =A[l1]
K:=1
vy ags i ot 2 go N "'
ecau Ali]>max (2.7)
TO
max: = A/[i]
K: =i
BCE
KII

Tlocne BuinosiHenus aJnroputMa nepemenHas K Gyner
COZepXKaTh 3HAaYEHHE HHAEKCAZ MaKCHMAaJIbHOTO 3JeMEeHTa.
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Ecsav B MaccuBe HECKOJIBKO 3JEMEHTOB HMMEIOT MAKCHMAJb-
HOe 3HaueHue, TO B nepemMeHHod K OyjaeT 3aNOMUHATL-
¢Sl HHAEKC mepBoro um3 HuX. Eciu ucnosb3oBarh ycjoBue
Ali]==max, To OyJeTr 3aNOMHHaTbLCA WHIEKC MOCJHEIHETO U3
MaKCHMaJdbHbIX.

Jas noucka MHHHMAaJbHOTO 3jeMedTa HeoOGXoAHMO 3a-
MeHuTb 3HaK > B ECJIM na 3uak <<.

Bonpocst [AS NOBTOPSHMH

1. Kakoii snemMeHT Mmaccusa ABAAGTCH MaKCHMAaNbHbLIM, KAKOMH ——
MHHUMaTBbHbIM?

2. Kak Haktiu mMaxcumannHbiii anemeHT B maccuee?! Kak naiitm
MHMHMMAaNbBHBIA 3MEMeHT B Mmaccuse?

3. Kak onpepenuts HOMep NEpBOro 3NEMEHTA, PABHOIO MaKCH-
mansHomy?

4. Kax onpepenuts HOMEP NOCNEMHEro 3MSMEHTa, PaBHOTO MUHH-~
manbHomy?

§ 3. YIOPANOHEHHUE 3JIEMEHTOB MACCHBA

Copruposxa waccuBa — 3TO PaCcCTaHOBKA 3JEMEHTOB
MaccHBa B HEKOTOPOM nopsiake. B orcoprHpoBaHHOM MaccH-
Be, 33 CYeT NPeABAPHTENBLHO BhINOJHEHHOH paboTwl Mo yno-
pANOYEHUIO, TIOMCK 3JjieMeHTa (Haxe B XyAUIeM cJjayuae)
MOXKHO OCYIXECTBJISATh, HE IPOCMATPHBasi BeCb Maccus. [Ipu-
Mep OTCOPTHPOBAHHOTO MAacCHBA — 3TO, Hanpumep, CNHCOK
Tesie)OHOB B CIIpaBOUHMKE, CNUCOK (amuyuil B anpecHoH
KHUre U T. A.

ITpumepom 3anauu COPTHPOBKM MOKET CHYKUTD CAEAYIO-
masi: B MaccuBe u3 N passHUHBIX YHCes HeOOX0AHUMO oCylle-
CTBUTb HX NEPECTAHOBKY Tak, 4ToObl 1OC/Ee Hee B MACCHBE
nepBLIM 3JeMeHTOM Obio camoe GoJbinoe yuchao. Kaxpoe
cjlefyouee N04KHO OblTh MEHblLIE IPeAbIAYILerc, a nocaex-
Hee -— CaMOe MaJieHbKOe M3 YMCes JaBHOoro maccusa. Taxof
NOPSIIOK pPAacro/oXeHusi 4YHCeJ Ha3biBAlT yooieaoujum.

Ecsan B mMaccuBe eCcTb pDaBHble YHUCJIA, TO 33434y MOXKHO
nepedOpMyaUpPOBATh CAEAYIOIWLMM 06Da3OM: B MacCHBEe U3
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N uucen ocymecTBUTH HX mEePeCcTAHOBKY TaK, YTOOBI Imocje
NepecTaHOBKH B MAacCCHBE IEPBLIM 3JIEMEHTOM GBLIO caMoe
G6osbiioe uucao. Kaxjpoe cuaenymoliee HOMKHO ObITh He
6oJbIne npesbIAYLIEro, a f0C/Ae/lHee — CaMoOe MaJIEeHBKOe H3
YyHCeJ JNAaHHOro MmaccuBa. Takolf MOpALOK pPacHoIOKEeHUs
YyHCeJl Ha3biBAOT NE8O3PACTEIOWUM.

Tlopsmok, mPH KOTOPOM B MACCHBE IIEPBBIM 3JIEMEHTOM
ABJSIETCA CaMoOe MaJIeHbKOe YHCI0, Kaxaoe ciaeaylinee
gucso GoJblie MpeblAyLiero, a nocjienHee — camoe GOJb-
Ioe H3 YHCceJ JAaHHOrO MAaCCHBA HA3LIBAIOT B03DPACTAIOWUM.

Ecsn B MaccuBe ecTh paBHBEIE UHCJA M OHU PacrojioKe-

HBI TaK, YTO IIEPBHIM 3JIEMEHTOM SIBJSIETCS CAMOE MaJieHbKOoe
9HCJI0, KAaXKA0€ clieylollee YUCJI0 He MEHbUIE [peJbAYLIero,
a nocJsenHee — camoe O0JIbLUIOE M3 YHCEa JAHHOI'O MAacCCHBa,
TO TaKO# MHOPANOK HashIBAIT HeylOuleaioujum.
- 3apmaua COpTHPOBKHM, Kak u Jio6as npyras 3anaua,
MOXKeT pelaThCsl MHOXKECTBOM CHOCOOOB, KaX /bl U3 KOTO-
PHIX HMMeeT KaK JOCTOMHCTBa, TaK M HeJ0CTaTKH. Buibop
cnocoba COPTHPOBKH ONpefieqaseTcsd ocOOEHHOCTAMU pelnae-
MOH 3amaui.

IIpu BriGope merToma COPTUPOBKH HEOGXONUMO YUYHUTHI-
BaTh 00beM TpeGyemMoH nmaMaTH M CKOpocth paGorsi. Ilpu
COPTHPOBKE MACCHBA XeJIaTebHO HCIOAb30BATh KAK MOXHO
MeHbIlle JOIOJHHTEeJIbHOH MaMaATH, N03TOMY OOLIYHO pac-
CMAaTPHBAIOTCH aJITOPHUTMBI, KOTOpPBIE YNOPSITOYMBAIOT Mac-
CHB MEPEeCTaHOBKAMH ero 3JeMeHTOB (06e3 HCHoJNbh30BaHHs
emte ofHOro Maccusa). OueHHTb CKOpocTb paGoTHl Meroaa
COPTHPOBKH MOXKHO, OLLl€HUE KOJIHYECTBO TpeGyeMBIX Olepa-
LUMH cpaBHeHHs H (MJK) onepauuii NepecTaHOBOK HJIeMEHTOB.

Huxe paccMaTpHBaloTCss METONb COPTHPOBKH JHHEHHO-
ro MaccuBa Io y6eiBanui (HeBodpactauuio). CopTupoBka
10 BO3pAaCTaHHIO (HeyObIBaHHI0) NPOHU3BOAHTCSH aHAJIOTHYHO.

3.1. CoprupoBka Beifopom

JlaBajiTe mpejacTaBHM, 4TO Nepej HAMH NMOCTaBJeHa 3a-
Jada paccraBuTb N uncesn mo yOniBanuio. Kak Onl Mbl ee
penianu?
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HasepHoe, npumJoch 66l CHauana HaHTH MakCUMAaJbHOE
U3 BCEX YHCEJ H [OMEHATH MECTAMH C IepPBBIM HHCJIOM. 3a-
TEM H3 elle HEOTCOPTHPOBAHHBIX 3JEMEHTOB Haao Oblio 6bl
ongaTb BLIOpAaTh MaKCHMAaJIbHBIA 3JeMEeHT H IOMeHsATh MecTa-
MH C [EPBLIM 3JEMEHTOM H3 ellle He OTCOPTUPOBAHHON YaCTH.

IlpumMeHEeHHBIH HAMU METOJ, H HA3HIBAETCS COPTUPOBKOU
sotbopom.

PopMaJbHO €ro MOXKHO ONHCaTh CJAEAYIOLHM 00pa3oM.

Ha i-m mare (i=1, ..., N—1):

BoIGHpaeM U3 3JIEMEHTOB ¢ HHOEeKCaMu OT { 1o N Makcu-
MaJbHBIH 3JIEMEHT;

MeHsieM MeCTAMH HaHJeHHbIH MakKCHMAJbHBIH H 3JIEeMEHT
A [i]; na i-M mMecTe OKa3bIBaeTCsd MAKCHMAJILHBIH 3JeMEeHT U3
ellle HEOTCOPTHPOBAHHON 4acTH MacCHBA.

[Tocne Boinosnenus N—1-ro wara B mnosuuuu A|[N]
OyjeT HaxXOAMThCsl CaMbli MaJeHbKHH 3»JEMEeHT MacCHBa.

Haspanue Mertona, «copruposxa gul6opom» onpenenaer-
Csi TEM, UTO Ha KaXKJOM Iare Mhkl HaXofuM (BbIGHpaeM) Mak-
CHMAJIbHBIH 3JeMeHT H3 elle HEeOoTCOPTUPOBAHHOH UacTH
MaccuBa. '

3anuiieM aJrOPUTM COPTHPOBKH BHEIGOPOM:

oy jua i or 1 po N—1

K:=i
max: = A [i]
oo ansa j or i 1 mo N
ecan A (i]> max
TO _ (2.8)
max: =A/[j] ‘
K:=j
BCE
KQ
A[K]: =Al[i]
A[i]: = max
KL,

Buyrpennuit unka OJI51 j OT i4+1 OO N SIBASETCH
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HUYEM MBBIM, K4aK aJTOPHUTMOM NOHUCKA MAaKCHMAaJbHOTO
aJropuUTMa CpeAM 3JeMEHTOB ¢ Homepamu ot i1 jgo N.

Paccmorpum paBoTy AaHHOrO MeToma Ha maccuBe A=
={0, 1, 9, 2, 4, 3, 6, 5}. MaxkcuMaJbHbili 3JeMeHT Gyj]eM
NoAYEPKHBATD.

1)0,1,9 2 4,3, 6,5
2)9, 1,02 4,3, 6,5
3)9,6,0 2 4,3, 1,5
4)9,6,5 2 4,3 1,0
5)9,6,5 4,2 31,0
6)9,6, 5 4,3 2 1,0
7)9,6,5 4,32 1,0
8)9,6, 5 4,3, 2 1,0

TMopcuyuTaem KoJAMYeCTBO CPABHEHHNH, KOTOPLIE NPHILIOCH
chesarb AJisl YOOPsJOUeHHs MacCUBa.

Ha nepBowm mware /g HAXOXKAEHHST MAKCHMaJbHOTO 3Je-
MeHTa neobxonaumo (N -—1) cpaBHenne, Ha BTOpOM (N —2),
Ha tperseM (N —3), ..., Ha nocsenHeM mare — OQHO CpaB-
Henue. Hafizem cymmy:

N—1+N—2+4N—3+4...4+1=N(N—1)/2=(N>—N)/2.

MMpumeuanue CymMMmMy MOXKHO NOCYHTATb HCXOAS H3 CJEAYIOLHX
coobpaskenuit. Koauuecrso cnaraemnix pasHo (N-—1), cymma mnepsoro
H NOCJeNHEro, BTOPOro ¥ npennociendero u T. 4. papua N. Ilpoussenenue
N (N —1) pact yuBoennymo cyMMy, TaK KakK Kaxjuoe cjaraemoe Oyner
BXOAHTb B 3Ty CYMMY IBaXJbl, NOITOMY €ro HYXHO pasje/uTo Ha 2.

Ko/sunyecTBo nepectaHOBOK 3JjeMeHTOB pasho (N —1).
D70 KOJHMYECTBO onpenesercst BHemHuM udruom JJIS.

3.2. Coptuposxa oOmMeEHOM

PaccMoTpuM eme OAMH METOX COPTHPOBKH, KOTOPHIH
$OpMaIbHO MOMKHO ONHCATh TaK:

Ha i-m ware (i=1, ...;, N—1) punoassiem:

1. CpapHuBaeM nepBrle ABa 3jeMeHTa. Ecau nepBolil
MeHbIUE BTOPOro, TO MEHAeM HX MecTaMHu.
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2. CpaBuiBaeM BTOpPO U Tperuil, TPeTHH U YeTBEPTHIH,
... N—iu N—i+1, npu HeoOXOXUMOCTH MEHAS 3JEMEHTH
mectamu, CamMblll MaJIEHbKHII OKaKeTCsl Ha {-M MECTE B Mac-
CHBe.

ITocsie nepBoro mara cambiél MaJeHbKUHA 3JIeMEHT MacCCH-
Ba nomeniaercs: Ha N-e Mecro. Maccus 6yieT OTCOPTUPOBAH
fnocjie APOCMOTPA, B KOTOPOM Y4YaCTBYKT TONbKO NepPBhIH
H BTOPO# 3JI€MEHTHI.

HasBanue MeTofa «CcOpTUPOBKA GOMEHOM» OTIPENEIsIeT-
csl TeM, YTO aJroPHTM OCHOBBHIBAETCS HAa ofMeHe MeCTaMH
JBYX 9JIEMEHTOB MaccHBa.

OnucaHHbIH METOJ COPTHPOBOK OOMEHOM HasbIBalOT TaK-
Ke NY3viPoKosol copTuposKoil.

AsnroputM MeTORa COPTHPOBKH OGMEHOM:

By pas i or 1 o N—1
HI ast j or 1 mo N—i

ecan Afjl<<Alj+41]
TO
x:=Al[j]
Al =Afi+1] (2.9)
Afj+1]: =x

BCe

KK
KK

PaccmoTpuMm ero Ha npumepe Toro e maccusa A ={0, 1,
9, 2, 4, 3, 6, 5}.

1)1,9,2 4,3,6, 5,0
2)9,2 4,3.6,5 1,0
3)9, 4,365 21,0
4)9,4,6,5 3,2 1,0
5)9, 6,5 4,32 1,0
6) 9,65 4,32 1,0
7)9, 6,5, 4,3 21,0
qI/ICJIO CpaBHeHI/Iﬂ B JaHHOM aJIrOPDHATME pPaBHO TaKxKe

(N*—=N)/2.
IMpu kaxaOM CpaBHEHHH BO3MOXKHA MEPECTAHOBKA ABYX
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3JICMEHTOB B Maccuse. [103ToMy KOJIMYECTBO MepPecTaHOBOK
(B xyamwem ciayuae) OyAeT pPaBHO KOJIHUECTBY CPaBHEHHH,
T. e. (N*—N)/2.

* Ha mocnegHux IBYX NMPOXOAAaX B HPUBEJEHHOM BBIIIE
NpUMepPEe MACCHB HE MEHSJCH, 3aMeTHM, 4TO €CJU Ha Ka-
KOM-TO Iare ajropurMa 3JeMeHTbl MacCHBa Y¥Ke ynops-
IOYEHBl, TO NPH MOCAEAYIOUIHX UPOXOJaX MO MACCUBY Iepe-
CTanoBKH G0Jibllle BHIIOAHATLCS He OyayT. CJeoBaTeNbHO,
KaK TOJIbKO KOJHYECTBO BHINOJHEHHBIX HA MOCAEIHEM IIPOXO-
e MepecTaHoBOK CTaHeT paBHbiM 0, aJiropuT™M MOXKHO 3a-
KaHYHBATD.

Ecan sanomuuarth mnosoxkenue (HHIexc) K mnocyennero
o6MeHa, TO BCe Maphl COCEHUX JEMEHTOB JlaJiblie HHIEKCa
K yxe HaxoasiTcsl B MKeNaeMoM MOPsIKe. HOSTOMy Ha Caeny-
leM npoxone MNpPpocMOTP MOXKHO 3aKdHUHWBATHL HAa UHIEK-

ce K.

P: =«Hcruna»
K:=N-1

v noka P=«WMctuna»
P =«Jloxp»

R:=K
Ho 155 j or 1 no R
ecau Afj]<<Al[j-+1]
TO
x:=A[j] (2.10)
Aljl: =Afj+1] :
Alj+41]: =x .
P:=«HWcruna»
K:=j
BCE
Ko
KIL

B npuBenenHom ¢dparmente nepeMmeHHas P JOruyeckoro
THIA UCIOJb3YeTCA AJA omnpeneseHusi, ObITH NMepPecTaHOBKU
HJIH HeT, a mepevmenHas K — njis XpaHeHHs HHAEKCa [O-
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caendero o6meda. Ilepemennana R sipisiercd rpanuledt, Ha
KOTOPOH 3aKaHUHBAETCSi NMPOCMOTP.

Ecnu npoanasusnpoBaTth ny3biPbKOBYIO COPTHPOBKY, TO
MOXKHO 3aMETHTb, YTO CAMOE MAJIEHBKOE YMCJIO 3aHHMaer
CBOE MECTO 3a OMH MPOXOH N0 MAaCCHBY, a camoe BoJbIIOe
nepeMeuiaeTcsi Mo HANPABJEHHIO K CBOEMY MeCTy Ha OOHY
MO3HHMIO TIPH KaXKAOM Hpoxoie. DTo HABOJHT HAa MbICb
uepenoBaTh HaNpaBJieHHe NPox0JfoB. Takast COPTHPOBKA Ha-
aniBaercs welikep-copruposkoil. Paccmorpum ee paGory Ha
tom xe MmaccuBe A={0, 1, 9, 2, 4, 3, 6, 5}. (L — neBasn
rpandna mnpocMorpa, R — npasasi.)

1,9 2,4,3,6,5 0
1,6,2,4,3,5,0

6, , 3, 1, 0

6, , 4, 1,0
, 6,5,4,3,2, 1,0
,6,5,4,3,2 1,0

ANropuTM NaHHOH COPTHPOBKH TNONBITAHTECH HATHCATDH
CaMOCTOSATEJ/IBHO.

Bce atH yayullleHHs COKPAIlalOT KOJUYECTBO OHEpauui
CpaBHeHHs J/ISl YaCTHBIX CJydaeB, OJHAKO NpY HeGaaronpu-
SITHON HayaJbHOH pacCTaHOBKE 3JIEMEHTOB MaccuBa (Hody-
maiiTe Kakoil) npuxomurcsi npoaenats sce (N*— N)/2 ome-
panuH cpaBHeHHR®.

b

’

-

BN

?

’

SR o
© OO OO
S
R

Bonpocsl gns nosTopeHMs

1. Ha kakux npuHuunax ocHoBaHa copTuposka soibopom?

2. Ha kakkux npuHumnax ocHoBaHna copTuposka obmeHom?

3. 3a kakoe KonM4ecTBO onepauMii cpasHenus Gyaer oTcopTHPO-
BAH MAaCCHB, €CfIM MNPUMEHNTE COPTMPOBKY oBmeHom? copTH-
posKy Beibopom?

4. Crkoneko nepecTaHoBok OypeT chenaHo p[ns ynopspoveHus
MaccuBa, ecriM NPUMEHTs COPTUPOBKY O6MeHOM? cOopTHMPOBKY
Bei6opom?

5. Kak moxHo cokpatuts Bpemsa paboTbi anropuTmMa COpPTUPOBKM
obmeHom?

6. Anroputm Kakol u3 copTMpoBoK byper paborarb 6bicTpee?
Mouemy? ‘
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§ 4. COKPAILEHHUE OBJACTH NOHCKA.
JABOWYHDbIA MOUCK

PaccmorpuM caeaymonyio 3ajgauy.

B orneneHse MUAHIHE a3PONOPTA HOCTYIHIO COOOILEHHE
0 TOM, YTO HEKTO MKITAETCH NPOBE3TH Ha camoJere GomOy.
JuBepcaHT NOKA HAXOAMTCH B 3iaHud asponopra. omy-
CTHM, YUTO B HAIIEM PAaclopsiKeHHH MMeeTcss npubGop, KOTO-
pHIll MOKET ONpeneyaHThb, ecTh W 6omMba B KomHaTte. Heobxo-
JMMO KakK MOXHO OnicTpee ONpeNesdTb, Y KOro HaXOAUTCH
6omba.

CaMbIM MPOCTHIM (H CAMBIM TIPOJOJIKUTENBHBIM 110 Bpe-
MeHH) pelieHueM OyAeT nocjaenoBaTesibHAS NMPOBePKa KaX-
JOTO U3 Macca*KupoB B KoMHaTe ¢ npubopom. Onuako Takoi
MOAXON BPsiJ JHU NOMOXKET C3KOHOMHTbL BpeMs.

[Moctynum no-pgpyromy. PasjgesiuM BCcex maccaxKupoB Ha
nBe HauGosiee paBHbIe N0 YHCJEHHOCTHM rpynnel. Passenem
rpynnel no aBym xomuatam. Ilpubop cmokeT onpenesuTs,
B KaKo# U3 KOMHAT HaxOAuTcs 6omba. B pesysbTare Takoro
NefCTBHA KOJIMYECTBO TIOAO3PEBAaEMbIX YMEHBINUTCS BABOEC.
C ccTaBmiuMucs MOA0O3PERAEMbBIMH TIOCTYNIHM aHAJOrHYHLIM
06pa3oM; paszjieluM HX Ha 2 uacTH H pa3sBeleM IO ABYM
komHaTtaMm. [Ipu 3TOM ONATH KOJHYECTBO IOAO3PEBAEMBIX
coxparutrca. IlpomosxaeM Tak, nmoxa He HafineM xuBep-
caHrTa.

Takolft MeroJ MOMCKA HA3bIBAETCHA OBOUYHLIM NOUCKOM.
Berpeualorest H ApyrHe Ha3BAHHS 3TOTO METONA: GUHAPHbLL
nouck, aoeapuguubeckul nouck, merod 0eieHus nNOROAAM,
ouxoromus. .

B nporpamMMHpoBaHHH TaKOH IOMCK HNPHMEHAIOT AJsd
HaxoXxjeHus 3jeMeHTa X B OTCOPTHPOBAHHOM MacCHBe.

IlycTh MaccuB OTCOPTHPOBAH B Nopsiaxe yGnBanuda. Ha-
xoaum cpenHuii snemedt maccuBa A[m] (m=div(N-+1, 2)
H cpaBHuBaeM ero ¢ sJjeMmentoMm X. Ecnau on paseH X, 10
NOMCK 3aKaHuuBaercs. Ecim on Menbire X, To BCe SeMeHThI
¢ WHAeKCaMu, GOJILUIMMH HJIH DABHBIMH M, MOXKHO He pac-
CMaTpuBaTh: €CJH ke OH OGosbumie X, TO HCKJIIOUAIOTCH
BJEMEHTH C MHJEKCAMH, MEHbUIMMH WM DaBHBIMH M.
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Ilpu BrIMONHEHUH AAHHOTO AJATOPHTMA HAM NPHAETCH Ha
Ka)K[0M Hiare HePEecUHTHIBATL TPAHUIBI MOKUCKA. Tak, Ha
NnepBOM Hiare jepasi rpanuia L=1, npasas — R=N. Ha
BTOpOM wLIiare nubo jaeBas, fu6Go mMpapas rpaHuia HOMEHSET
CBOE 3HAYEHHE,

ITouck Gypner Npomo/MKaThCd A0 TEX MOP, MOKA 3JIEMEHT
‘He Oynmer HafiieH, qub0 KOrja JieBas M IpaBasg FPaHUilbl
[OUCKA HE COBNAAYT, UTO COOTBETCTBYET OTCYTCTBHIO 3JI€-
MeHTa B MAacCCHBE,

Ilycts HartypaJdbHOe uHcio K eCcTh KOJUYECTBO Ole-
pauMil CpaBHEHHS, KOTOpble HeOGXOAUMBbI [Jis HaXOXKIe-
HUS 3/eMEHTa B YIOPHAOUYECHHOM MACCHBE METOAOM JHXOTO-
mun. Hucao K ompenensiercs U3 CAeAYIOILEro HepaBeHCTBA:
N<2% npuuem K — MuHHMa/ibHOE M3 BCEX BO3MOXKHBIX.

MMpumeuanue. OG6bLYHO B MaTeMaTHKe JJs ONpeje/ieHHS UYHCAA
K noanaytorest pyuxuneit log !. Toraa uncio K Gyper Boruucsaeso no gopmy-
ne K=llog, N]4-1, rne kBagpaTHbie CKOOKH 0GO3HAdalOT leaylo YacTb
qHCJIa, Haxojsiuerocss B CKOGKax.

Anroputm uMeeT CJEAYIOMHA BUA!
L:=

R:=N

P: =«jnoxb»

Hi noka (L<<=R) u (P=«n0xb»)

m:=div(R+1L, 2) ‘
eciu A[m]=X
TO
P: =«ucruna»
Huaue
ecad A[lm]>X (2.11)
TO
L:=m+1
HHaye
| Ri=m—1
BCE \
BCE
K1

VEcau 2°=6, 10 log, b=a.
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ITocne BbIMOSTHEHHsT anropuTMa B rnepeMeHHOH m Oyjer
XpaHUTbCA HOMEp HAHAEeHHOTO 3JEMEHTa, eCJM OH eCThb
B maccuBe (P =«ucruna»).

flpumep. B maccuse A Haiith sjemeHT X!

A(9, 6,5, 4,3 2,1, 05 x=1

1) L=1; R=8, m=4; A[4]=

] 7 4>1; P=<«Ji0oXb»
2y L=5 R=8 m=6;, Al[6]=

4
2; 2>1; P=«joXKb>»
1

3) L=7, R=8 m=7, Al[7]l=1; 1=1; P=«ucruna»
A9, 8,7,6,5, 4,3, 2 0) xr=1

Iy L=1; R=9; m=35, A[5]=5; 5>1; P=«joxp»
2y L=6; R=9; m=7, Al[7]=3; 3>1; P=«aoxp»
3) L=8;, R=9; m=8; A[8]=2; 2>1; P=«a0Xb»
4) L=9; R=9; m=9; A[9]=0; 0<Il; P=«i1oxb»
5) L=9; R=8;, L>R, P =«noxb»
A9, 8,7, 6,5, 4,3, 2 0 x=7

m=>5; A[b]=5; 5<7; P=«n0xKb>»

2y L=1; R=4;, m=2; A[2]=8; 8>7; P=«n0xb>
"m=3; A[3]=7, 7=7T, P=«ucrusa»
MOXXHO HECKOJIbKO COKPATHTb 3aMHCh AJTOPHTMA, €CJH

KaK M B CJydYae JHHeAHOro moucKa TONBITAaThCS YIPOCTHTD
cocrasuoe ycaosue uukaa ITOKA.

L:=1
R:=N
ui moka (L<<R) "
m: =div(R+4L, 2)
ecsiu Am}>X
10 (2.12)
Li=m-1
HHaye
| Ri=m
BCe

Kl
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eciu AJR]=X
TO ‘
P:
HHaue

KUCTHHA»

| P:=«n0xp>
BCe

IMocsie BHIOJMHEHMS LMKJIA K NepeMeHHOH R XpaHHTCH
HOMeED 3/ieMeHTa, PaBHOTO X, €C/iH TAKOH JJEMEHT B MACCH-
Be ecth. Ecalu s/eMenTa HeT, To nepeMeHHas R MOKa3biBaeT
HOMEp MecTa B MaccuBe, Ky/la MOXHO BCTaBHTb 3JieMeHT X,
He Hapylas yHOPSHAOYEHHOCTH MaccHBa.

Bonpocwl Ans nosBTOpeHMs

1. B Kakux ciiyvasx MOMHO MCNOMbL30BaTb METOP, ABOMYHOrO NO-
ncka? MNpuseguTte NpUMeEpPsl M3 MHIHKU,

2. B yem cyTb meropa [BOMYHOIO NOMCHA?

3. Mouemy anropurm (2.12) 6yner pabotare BbicTpee, yem anro-
purm (2.11)2

§ 5% HNPYIFHE BHAbLI COPTUPOBOK

Bce coprupoBxkH, paccMoTpeHHble paHblie, TpPebyiOT
(N*—N)/2 onepaunuii cpaBHeHHs, WJH, APYTHMH CJOBAMH,
nopaaka N* onepaumii. Mcnonb3ys nnxoToMuuecKuil NOMCK,
KOJIMUEeCTBO OMNepauHil CpaBHEHHUA MOIKHO COKPaTHTb.

5.1. CopTHpoBKa BCTaBKamu

BynemM npocmaTpuBaTth 3JieMeHTHl Maccusa A, HAUHHAR
co sroporo. Kaxnpili HoBwIlt a7ement A [i] 6ynem BCTaBaAATh
Ha MOAXOAMALEEe MECTO B YK€ YIIOPSIOUYESHHYO COBOKYITHOCTh
Alll, ..., Ali—1]. Drto mecto onpepesnsercss MNOcaenoBa-
TEJILHBIMHA CpaBHEHUSAMH saeMenta A |i] ¢ ynopsasodyeHHHMH
agiementamu A[l)], ..., Ali—1].

Taxoli Mero[ COPTUPOBKH HA3blBAETCS COPTUPOBKOL npo-
croimu scraskamu. OH Taxxe tpedyer nopsaka N° omepa-
UMH CpaBHEHUST H CTOJBKO Ke MePEeCTaHOBOK 3JeMEHTOB
B Maccupe. [lonbitaliTeck cocTaBuTh aNTOPUTM METOda Ca-
MOCTOSITEJIBHO.
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Ecan pns

noucka Mecta sJjemeHta A[i] B ynopsno-

yeHnyo coBokynHocts A[l], ..., A[i—1] BocnonbsoBaTbed
MeTOJOM ABOMYHOI'O MOHCKA, TO KOJMYECTBO Onepaiuil cpas-
HeHust G6ynet nopsaka N log, N, 4To CyUmieCTBEeHHO MeEHbIIE
yem N2 KosnuectBo e mepectaHoBoK Gyaer mopsaka N2

Tako#t Metop

COPTHDPOBKH Ha3bIBaeTCsi copruposxkot Ou-

HapHOIMU 6CTABKAMU.
AJropuT™M COpPTHPOBKH GUHAPHBIMH BCTABKAMH:

HI s i ot 2 no N

=i

L:=1
HI, noka L<CR
m:=div(L+4+R, 2)
ecan A[m]> Ali]
TO
Li=m+1 (2.13)
HHaye
|R:=m
BCE
KIK
k:=R
x:=ATi]
HiL aast j or i ao k41 war —1
|Aljl:=Alj—1]
KIL :
Alk]: =x
KIL

Huxa ITOKA L <<R — nuks moucka Mecrta BcraBku. OH
OCHOBAaH Ha MeToie ABOMYHOro noucka. (CpaBHu ¢ ajro-
purmom 2.12.) Huxkn AJA j OT i 10 k41 IHIAT—1
CABHTaeT 3JE€MEHTHl JJs OCBOGOXEEHHMS] MecTa BCTABKH.

Ilpumep. (DnemeHT, KOTOpLI BCTaBJsieM, HOZYEPKHYT.)

1. 1,9,

,

N

b

’

-

b ?

Ll
O W O
W N =
DN ==

-

’ b
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594,321,650
6.9,6 4,3 21,5 0
7.9,6,5 4,3 2 1,0
8.9,6 5 4,3 21,0

5.2. CopTepoBKa CAHAHHAMMU

CHayasa paccMOTpPUM CJAEAYIOLLYO 3aj7auy:

Ecte naBa OTCOPTHPOBAHHBIX B MOPSIKEe HEBO3DaCTaHH#
maccusa A [1..N]u B[1.M]. INoayuurb OTCOPTHPOBAHHLIf 1O
HeBo3pacrauuio MaccuB C[1.N-4+M], cocrosmuii u3 sue-
MeHTOB MaccuBoB A U B («cauTe» Bmecte Maccusul A u B).

Moxuo B maccuB C 3anucath cHauaJjia 3J€MEHTb MaccH-
Ba A, 3areM maccuBa B, 3aTeM npUMeHHTDb JIOG0H aJrOpUTM
copruposkd. Ho B 31OM ciiyuae Mbl He HCIOJIB3yeM TOTO, UTO
A u B yxe orcoprupoBaHbl. Dyaem npocmarpupars 3je-
MeHTel MaccuBoB A u B, naumnas ¢ A[l] u B[l]. Ecau,
Hanpumep, A{1]>B[1], 1o C{l]: =ATl], u Ba caenyomem
mare cpaBHuBaem yxe A[2] u B[l], 3anocs OGoapuni
aseMeHT napel B suefiry C[2], n 1. n.

3anuce aJropHTMa:

Air =1

Bi:=1

Ci:==1 :rekyuine uHzekcol B maccusax A, B, C
Ay noka Ci<<=N-+M

ecan A[Ai]>B|[Bi]

TO

C[Ci}: =AT[Ai]

Air=Ai+1
HHaye

C|Ci]: =B [Bi]

Bi:=Bi+1 '
BCE ! :
Ci: =Ci+1 (2.14)
ecan (Ai>N) u (Ci<<>N-+4M) :IlpoBepka OKOH-

YaHUA OIHOI'0O M3 MaCCHBOB
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TO
HiL g i or Bi po M
C[Ci]: =B[i]

Ci:=Ci+1
KIL
BCE
ecan (Bi>M) n (Ci<<>N4M)
TO

Hi aaa i or Ai go N
C[Ci]: =Ali]
Ci:=Ci+1

Kl

BCE

KL

Ilpu pemieHuw AaHHOH 3aJauH Mbl BBHINOJAHHAH <CJAHS-
HUe» BYX OTCOPTHPOBAHHHIX MacCcuBa B onuH. KosnuyecTBo
onepanufl CpaBHeHHUs, KOTOPble NMOHAAOOUJUCH JJiF MOJyue-
HHUS YIOOPAAOYEHHOrOo MaccuBa, pasHo N M.

Ha npuBeneHHOM a/irOpHTMe OCHOBBIBAETCS COPTUPOBKA
CAUSAHUAMIY.

1. Pazo6rem Bce 3/1eMeHTHI MaccHBA Ha mapbl (rpyriribl)
W YIOPSINOYMM 3JieMeHTH B mapax. Eciiu nocaenHemy sge-
MEHTY HeT Napbl, TO OH NMPOCTO OCTAETCH HA CBOEM MECTe,
00pasys OTJENbHYIO TPYyNOy.

2. BHIONHHM <«CHHSIHUE» COCEJHHMX YNOPSAOYEHHBIX
rpynn uuceJ, NOJyYeHHbIX Ha NpeabayuieM mare (rnepBof
U BTOPOH, TpeThell M YETBEPTON H T. H.; €CJik, KOJUUYECTBO
CPyON HeYeTHoe, TO C MocJefHel rpynmoil HUuero He jgena-
eMm). [Ing «CnusiHUAS» NPUHIAETCS BOCHOJB30BATHCS BCIOMOra-
TesbHBIM MaccuBoM. KojuuecTBO 3/1eMeHTOB BO BCeX Ipyi-
ax, 3a HCKJIIOYEHHEeM, MOXeT ORhITh, MOCJAeJHEH, paBHO
ueThIpEM,

3. BHNOAHHM «CNAUSAHHE» COCEXHHX YHOPSAAOYEHHBIX
rpynn 4uces, NOJyYeHHbIX Ha npeabiayieM ware. [oayuum
YNOpSiZOYEHHBIEe TPYNMNLI 3JEMEHTOB MAacCHBA, COAEPKaliue
10 BoceMb 4YHCeJ, KpoMe, MoxKeT ObiTb, NocjelHed IPyNMbL.
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4. TlpomonxaeMm peficTBOBATH TakuM o06pasoMm A0 Tex
Top, NoKa He NOJYy4YUM /iBe OTCOPTHPOBAHHBIE YAaCTH MACCH-
Ba, KOTODHe MNOCJe CJAUSHHS M JajyT YHOpSJOYeHHbIH
Maccus.

AJIropuTM COPTHPOBKHM CJAUSHUSIMH TaKXe HMeEEeT Ha3Ba-
Hue aJjroputMa ¢on Hefimana,

AsropuTM MeToma 3aNHUIIKTE CAaMOCTOATEJBHO.

AJiropuT™M COPTHPOBKM CAHSHHAMH Tpebyer TOpsaiKa
N log, N onepaunii CpaBHEHHS ¥ CTOJIbKO XK€ NEpPecTaHOBOK
snemenToB. JIaHHLIA AJTOPHTM SIBJISIETCH CaMbiM OLICTPbIM
H3 BCeX pACCMOTPEHHBIX BLILUE aJrOPUTMOB COPTHPOBOK
(nposepsrre!).

PaccmorpuM paory ajnropatTMa Ha Impumepe maccusa |,
9,2 4,3,6,5,0, 7, 11, 8 (CoprupyeMm MacCuB B NMOpsAKe
y6biBaHHA.)

s

2, 4
1, 4, 2,
2, 1
5, 4

]

3

l, 9, 89 77 6’ 53 4’ 39

S
— |0 <O [ |~
YRS [T

3AJAYHU N1 MOBTOPEHUS

1. lan snuueiinptit maccus A [1..N], conepxamuii neanre
yucaa. OnpeaesuTh:
a) HMeeTCs JH B MacCHBe XOTsi Obl OQHO YHCJO C yKa-
3aHHBIMH HHIKE CBOHCTBAMH;
0) 0CYUTATbH KOJHMUECTBO YHCEJI, KOTOphIE
1) ABAAOTCS MONOXKUTENBHBIMH;
2) ABJAAIOTCH HEYETHBLIMU;
3) ortanunn ot A (K); K BBOpuTCS;
4) penstces Ha 3 W ‘Ha 5
5) nmeasaTcs Ha 7 W He AeasaTcs Ha 4;
6) npu nejenud .Ha 3 4 Ha D AT OJUHAKOBbHIE
OCTATKH,
7) npu jejenud Ha 7 pmawTt B ocratke 1, 2 wam 3;
8) sBASIIOTCH KBAAPATOM HEJOTO UYHCa;
9) aBAAWTCA creneHbio b.
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2. Nan nuneiiuniii Maccus A [1..N], conepxamuil nexste
uypciaa. OnpefenuTts, CKOILKO B HEM COCEICTB

1) ABYX MOJIOXUTENbHBIX UYHUCEJ;

2) ABYX pPAasHbIX YHCES,;

3) ABYX HEYEeTHBIX UYHCEN;

4) ABYX HYJIeBLIX 3JIeMEHTOB;

5) IBYX uHceJ] OXHOrO 3HAKa, NPUUEM MOLYJL NEpBO-
ro AoJxeH ObIThb 60Jbluie€ MOJYJsl BTOPOFC;

6) Tpex yHOpsSLOYEHHHIX 0 HeyGHIBAHUIO YHCEJ.

3. Ilau nuneiinntt MaccuB A [1..N], conep:xamuii nesnie
ynucaa. [Toayunrs Te s7eMeHTH MacCHBA, HHAEGKCH KOTOPOTO
ABJAIOTCA

1) crenensimu ABOHKH;

2) noJHBIME KBajgpaTaMu;

3) unucaamu Pubonawuu.

4. an auneiinniil MaccuB A [1..N], conepxamuii nensie
umcaa.

I) Onpenenurs, CKOJNBKO pa3 BCTPeYaETCsd MAaKCHMaJb-

HBIH 3J1€MEeHT B 3TOM MAacCCHUBE.

2) Ioayuurs Te 3JeMeHTH MACCHBA, KOTOPbie HAXOAATCS
.MeXKJY MHHUMAJbLHbBIM W MAaKCHMAaJbHBIM,

3) Halitu niauHy HauMeHbLIEro OTpe3Ka YMCJOBOH nps-
MOH, colepxalllero BCce 3JeMeHThl MaCCHBA,

4) Hality MuHuMaabHbBIH, MAKCHMAJNbHBIH, HAUMEHbINU
6oJsiblllé MHHUMAaJbHOTO, HAUOOJBLIIMH MeHbIUE MakK-
CHMAaJIBHOrO 3a OJMH I[IPOCMOTP MacCHBA.

5. Jan auneiinniéi Mmaccus A [1..N], comepxamuil nensie

yucaa. [locuurars B Hem

1) HauGonbuee KOJHYECTBO OAMHAKOBLIX UHCEJ,

2) KOJIMYeCTBO Pa3JHUHbIX YHCEJ. v

6. Ilpn mocrynjieHHW B HHCTUTYT JIMIA, NOJYYHBIUHE
JIBOHKY Ha [EepBOM 3K3aMeHe, KO BTOPOMY He Jomy-
ckatorcst. Cunras daMuauu aGUTYPUEHTOB H HX OLEHKH
[I0CJIe TIEPBOTO K3aME€Ha UCXOAHBIMH HAHHBIMHU, COCTABUTh
CIIMCOK aOHTYPHEHTOB, JONYLIEHHBIX KO BTOPOMY 3K3aMeEHY.

7. Jlan npsmoyroasHeii maccus A[l.M, 1.N} Tloay-
9HTH HOMEp :
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1) cronbua, - conep:Kalero MakCUMAaJbHBIA 3JeMeHT;
2) cTpokH, cojepxamell MAHAMAJbHBIHA 3/eMeHT;
3) ctonbua, cyMma 3JEMEHTOB KOTOPOTO MAKCHMAJbLHA;
4) CTPOKH, CyMMa 3JEMEHTOB KOTODOH MHWHHMaJibHA.
8. Jan npamoyrosbHniit maccus A[l.M, 1.N] Toay-
YHTH HOMepa
1) cTPOK, B KOTOPBIX €CThb DaBHbIE BJTEMEHTHI;
2) CTPOK, CYMMBbI 3/J€MEHTOB B KOTOPHIX PaBHbI. .
9. Hau npamoyronwusiii mMaccus A[l.M, 1.N] TIloay-
YUTb JIHHEHHbIE MacCHB B, B KOTOPOM
1) B[i]— makcumasnbHbIll 37eMeHT i-H CTPOKH MaccHBa
A (i uamenserca or 1 no M);
2) Bli] — muHuManbHbBIHA 9JeMeHT i-ro cTo6ua MaccHBa
A (i uamensiercs or 1 no N).
10. Man nuneitasiit maccus A {1..N], cogepxauinii uennie

YHCJIA.
L)
2)
3)

4)

o)
6)

7)

8)

9)

OrcopTHpOBATE €ro

METOAOM <«IHy3bIPbKa» B MOPAAKE BO3PACTAHHUT;
MeTOAOM <«Ny3blpbKa» B NOpsiAKe BO3pacTaHHUs MO-
nynei;

MeTOJA0M BbIOOpa, MPH NOMOINM MOHCKA MHHHMaJib-
HOTO 3JIEMEHTa B MOPsI/IKe BO3paCTAHUS,

METOAOM Bbifopa NpH IOMOULY MOHCKA OAHOBPEeMeH-
HO MHHHMaJbHOFO H MAKCUMaJIbHOTO 3JIEMEHTOB B 10-
pPALKE BO3paCTAHUS;

1epecTaBuB BCe HYyJeBble 5JEMEHTHl B KOHEL, MacCH-
Ba; TOPSIAOK HEHYJIEBBIX — MPOU3BOJIbHBIN;

Tax, 4TOOBl BCE YETHbLIE 3JEMEHTHl CTOSAJHN B Hauane
MaccHBa, a He4YeTHbie — B KOHLE;

TaK, YTOObl BCe MOJIOXKHTEJbHEIE 3JEMEHTh CTOAJH
B HayaJ/le MacCHBA, OTpHLATe/bHbie — B CepelMHe,
a HyJiH — B KOHLE;

TaK, YTOObl BCe MOJOXKHTEJNbHLIE 3JEeMEHTh CTOSJIH
B HayaJje MaCCMBa, a OTpPHLATeNbHble — B KOHIlE
(OTHOCHTEJBHBIA HOPALOK CJIelIOBaHPIﬂ 3J1€eMEHTOB
LOJI2KeH COXPAHHUTBLCH);

B NIOPAAKE BO3DAcTAaHUS KOJUYECTBA LU(D B YHCAAX,
BXOAAILKMX B MaccuB (CHayana OJHO3HayHBIE, 3aTeM
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JBy3HA4Hble H T. [.); HOPALOK PACHOJIOXKEHHUA YHCEJ
C OJHHAKOBBIM KOJHYECTBOM LMD AOJKEH coxpa-
HHTbCS HEH3MEHHBIM;

10) B nopsiaxe BO3pAaCTaHUs KOJIMYECTBA LUGP B unCaaX,

. BXOASAIIMX B MacCHB (CHAyaja OJHO3HAUHLIE, 3aTEM
JBy3HAYHblE M T. J.); YHAC]AA C ONUHAKOBBHIM KOJIH-
yecTBOM (UQP pacnosaraloTcs B MNopsigke yObI-
BaHUSI.

11. UmeroTca Becol 6e3 THPb U YeThIpe PasdjJHUYHbLIX TPY-
3a. Ha kaxpayw u3 [ABYX 4YalleKk BeCOB MOXKHO KJIacTb
no ogHoMy rpysy. Pasjoxurs rpy3sl mo yObplBaHHIO
Macchi, HCNOJb30BAB NATh B3BEHIMBAHHH.,

12. Nau npamoyroaeHblii Maccus A [1.M, 1.N]. IToay-
YUTH HOMEpaA ) ,

1) cTpoK, 2/ieMeHThl KOTOPBIX PACIONOXKEHB B BOo3pacra-
IOLIEM MOPSIKE;

2) cro/6LOB, 3/eMEHTEl KOTOPBIX PACHOJ0XEHH B yObl-
BaIOIIEM MNOpPSIKE;

3) cronbLOB, 3J1€MEHTHl KOTOPHIX SBJSIOTCS YacThbiO NO-
caeposareabHocty ®ubGoHayyuy,

4) cTpOXK, 3JEeMEHTHI KOTOPHIX ABJSIIOTCA IMOCJA€J0BaTE/]b-
HbIMM CTENeHsAMH JBOAKH.

13. ®amMunuy yuacTHUKOB COPEBHOBAHUH MO QUTYDHOMY
KaTaHHIO TOCJ€ KOPOTKOH MPOrpaMMbl PacHOJIOMKEHH B IO-
pAAKe, COOTBETCTBYOIEM 3aHATOMY MecTy. COCTABUTH CIIU-
COK CTapTOBhIX HOMEPOB YUACTHMKOB [JISI ITPOU3BOJNbHOH
nporpaMMbl (Y4acCTHHKH BBICTYIIAIOT B MOPSKe, 00paTHOM
3aHSITHIM MeCTaMm). .

14. JlaHn oTCcOpTHpPOBAHHBI B NOpsiAKe BO3pacTaHus Jau-
Heidnoiif Maccus A [l..N].

1) Onpenenutb, HMeeTCs JH B JaHHOM MACCHBE 4HCJIO,
paBHOE cpefHeMy apupMeTHYECKOMY 2/1€MEHTOB Mac-
cHBa.

2) BeTaBuTh B JaHHBI MacCHB HEKOTOPOE YMCI0 X TakK,
4To6Bl YIOPSIOYEHHOCTh MaCCHBa COXPaHHUJIACh.

15. TaGauua Boiurpbimel JoTepeH npeAcTaBaeHa B BUIE

nsyx maccusos A[L.N] u C[1..N]. B maccure A, ynopsano-
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YeHHOM N0 yOBIBAHHIO, XPaHATCH BBIUTPLIHBIE HOMepA,
a B maccuBe C — BHIHI'PHILIKA B pyOJsX, BbIIABHIHE CO-
orBeTcTBeHHo Ha HOMepa A[l}, A[2), ..., A[N]. TpebGyerca
HAaATH BHIUIPBILIN, BHIIIABIIKE HA PAX HOMEPOB, XpaHAIIUXCA
B MaccuBe B[1.M] (eciu HoMepa Her B TabuaHue, BHIUTPHIL
CYMTAETCH PaBHBIM HYJIO).

16. 3anaun maccusnl A [1..N]u B[1..M]. Maccus A yno-
panouen no y6wmiBanuw. IToacuntate konmuectBo tex B i),
1<{i<KM, pns KOTOPHIX HeT pPABHBIX CPeLH 3JIEMEHTOB
Maccusa A.

17. 3apan maccus A [1..N}. [Toayuuts B nopsinke Bo3pa-
CTaHHA BCe Da3JIMYHBIE YHCJa, BXoAfinuve B MaccHB A.

18. JIpkHEBIE TOHKH MPOBOASITCS ABYMs rpynnamu nmo 10
uesioBeK. Pe3ysibTaThi COPeBHOBAHMH IIPEACTABJEHBl CIHC-
KAMH YYaCTHHKOB N0 Ka)KAO# Fpymnne, B NMOPALKE 3aHATHIX
umMH Mect. Heo6x0/4M0 HONYyYdTh OGLIMH CUCOK, B KOTOPOM
YYACTHHKH pAcCIOJIOKEHbl B MOPSAKE, COOTBETCTBYIOILEM
NOKAa3aHHBIM pe3yAbTaTaM.

19. CopeBHOBaHHS® 1O IIABAHHIO IPOBOAATCH OTJEJbHO
B EBpone u Amepuke. Pesysbrater 100 ayumux croprcme-
HOB KaX/J0ro KOHTHHEHTA HPEICTaBJEHH B BUAE TaOJHIL,
cojeprKalluX B MOPSAKE 3aHATBIX MecT GaMHJIHH CIOPTCMe-
HOB M ux pesyaprathl. CocraButh cnucox 100 ayumnx
CIIOPTCMEHOB MHpa B TIOPSIJKE, ONpPEXENsieMOM pe3yJbTa-
TaMH.

20. B namaru DBM xpandrcsi crucok damuauit abo-
HEHTOB B aJj(aBUTHOM IMOpsAAKe M HOMepa HX TesedoHOB.
CocraBuTh nporpammy, ofecneuuBaomylo 6bICprIPI TIOUCK
aGoHeHTa 10 HoMepy TeJedoHa.

21. B namsartu DBM xpaHsiTcs CHHCKH HOMepOB Tejedo-
HOB ¥ taMuiuii a6OHEHTOB, YNOPAHZOUYEHHbIE MO HOMEpAaM
TeseOHOB, ISt KaxX/A0r0 U3 MATH TeaedOHHBIX Y3J/I0B rOpPO-
Aa. Onun tenedonunplit y3en Bkaouaer Heckonbko ATC (ne
6osee 10). Homepa ATC (mepsbie naBe uupphl HOMepa
TesedoHAa), OTHOCAIIHECH K KaXKAOMY TejaedoHHOMY y3ay,
TaKXe XPaHsTCAd B YNOPSAOYEHHOM BHJAe B mamsitu DBM.
CocraButbh nporpaMmy, ofecrneuHBaiomlyl0 GbLICTPHIH HOMCK
(pamuiun aboHeHTa NO 3aJaHHOMY HoMepy TejedoHa.
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22. Hauwt N MoHer, cpeau KOTOPBIX OfHa (aspluiuBas.
Onpenenuts (aJbUIMBYI0 MOHETY C MNOMOWBI0 YALIEYHBIX
BeCcOB €3 rupb 32 MHHUMAJbLHOE KOJHYECTBO B3BCIUHBAHUH,
ecan danpmuBas MOHeTA

1) Taxenee oCTaJbHLIX;

-2) sierue OCTaJIbHbIX;

3) oTauuaercsi OT OCTaJbHBIX [0 Macce ¥ NIPU 3TOM He
U3BECTHO — TSI?KEJIe€ OHA HWJU Jierye HACTOALLEH Mo-
HETHI.

23. Hekto 3anyman umncsao u3 npomexytka [0, 100]. Oun
MOXKeT NPaBAMBO OTBEUAThb «Ja» WJIH «HET» HAa 3aJlaBaeMble
eMy Bompochl. Kakne BONpOCH HYXKHO 3a4aBaTb, 4YTOObI
OTTajgaTh 3aAyMaHHOE YHCJIO 32 MHHHMAaJbHOE KOJHYECTBO
[ONLITOK.

3ALAYY MOBBILUEHHON CJO0XHOCTHU

1. 3anan maccuB uncen A[1.N, 1.M], ynopsaaouennoiii
[0 BO3PACTAHMIO [0 CTPOKAM H IO cToAOLAM, TaK UTO

Ali, 1]<<A[i, 2]<...<<Ali, M] (npn Bcex i),
All, JI<<A[2, jl<...<<A[N, j] (npn Bcex j).

Halitu ungexcnl (i, f) aaeMeHTa MAacCHBa, pABHOrO 3a-
JaHHOMY uucJy X, wJd HanedaTath CJOBO <«HET», €CJIH
TAKOrO 3JIEMEHTA He 0KaXKeTCs.

2. 3agnan wmaccuB A[l.N, 1.N], sseMeHTH XOTOPOro
paBubl 0 uau 1, npuuem A [i, i]=0 nas awboro i. Heobxonu-
MO HalTH, €CJlM OHH eCTh, TakKHe CTPOKY i, U cronabei jo,
uyto6Bl B cTOsI6LE j, ObliTH Bce 0, a B cTpoke iy — Bce 1 (kpo-
me aqementa A [i, i), pasuoro 0). ‘

3. Ha nnockocTH CBOHMM KOODAMAATAMH 3aJaeTcC BHI-
nykJapli N-yroabHuk. Koopauratel N-yronbHuka uesnouuc-
JEHHbl ¥ NEPEUHCAAITCA B MOpsAAKe 00X0Aa N0 KOHTYpY.

Beoasites koopauuatel ToukH (x; y). Onpenenutsb

a) sABJsieTCA JKW OHA BepPHMHOHA N-yroJbHUKAE;

6) npuHameRuT N oHAa N-yroabHHUKY.

4, Ha kaxzaofl 43 ABYX TmapaJelsHbiX NPAMBIX CaeBa
Hanpaso 3aaanbl no N Touex (puc. 28).
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HIx xoopaunatel XpaHATCH B 7 A
maccusax A[l.N] u B[l.N}
Touku ¢ OAMHAKOBBIMH HOMeE-

x
PaM# COeJHMHEHLI OTpPe3KaMH. 4
Takum oGpa3om, nonoca mex- B
AY UPSMbIMHE pa3bHBaeTcs Ha Puc. 28

N—1 xoneunyio H 2 Oecko-

HeyHble Tpanenud. PaccTosiHHe MeXIy NPSAMBIMH E€XHHHY-
Hoe. BBoputca Touka (x; y), 0<<y<<1. Onpenennrs, B Kakoii
H3 Tpamlenuil JeXHT TouKa.

5. Beomutca mocsenoBaTesbHOCT, M3 N HarypasbHBIX
ypcen. QnpefenuTh HauMeHbllee HATYyPadbHOE YMCJO, OT-
CYTCTBYIOIllee B HOCJELOBATENbHOCTH.

6. Ha naunuoil nepbosente sanucagsl N nonapHo pas-
JIMYHBIX MOJOXKMTEJNbHBIX LeNblXx ynuces. Bama DBM moxer
NepeMaThBaTh JEHTY HZ HA4aJio H CYHTHIBATh UHCJAA OJHO
3a apyruM. Buyrpenuas namsatb DBM Moxer XpaHUTb
TOJILKO HECKOJIBKO LesihIX unces, Tpebyercs HalTU HAUMEHb-
Hiee MOJIOXKHTENBHOE Leoe YHCI0, KOTOPOTO HET Ha JeHTe.
OnuukTe aNrOpUTM, KOTOPHIE clesaer 310 3a HeGoJibinoe
KOJIH4E€CTBO MEPEMOTOK JIEHTHL

7. Ha crone B aByx cros6Gukax Jjexar 64 3onotble
u 64 cepebGpsanbie MOHEeTH cooTBercTBeHHO. Kak cepebps-
Hbl€, TAK M 30JI0THI€ MOHETHI YMOPAJOUEHHl 10 yOLIBAHUIO
Macc (camas TsXKesas — BBEpPXy, camas Jerkas — BHH3Y).
Maccno! Bcex MoHeT pasubie. Kakoe HauMeHblIee KOJIHYECTBO
B3BeIIUBaHWH HeoO6xonuMo aJs onpexpenenuss 64-1 MoHeTH
B NOpsAKe yOBIBaHUS Macc cpenu Bcex 128 moner? (32 onuH
pa3 MOXHO B3BEIIHBATb JBE MOHETHL)

8. 3apano N HaGopoB MOHET H3 pAa3JIMYHBIX CTPaH.
HaGopel ynopsinouennl HO HEBO3PACTAHHIO MacChl MOHET.
B i-m HaGope a; moner. Onpeaenurs 3a KaK MOXKHO MeHblIee
4MCJI0 B3BEIUMBAHUH HA ualleyHBIX Becax k-0 o Macce
MOHETY Cpe/lH BCeX MOHET.

9. 3anaum maccusel A[1.N] u B[1.M]. Halitu Takue
HUHAEKCH iy U jj, 4TO

- Ali0]4 B[j0]=max (A[{]+ B[j]),
rae T<Ci<KN, 1<i<KM, i<j.
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10. Pewnrpr ypaBuenne f(x)=0 Ha npomexyrke [a, b],
Ha kKoTOpoM ¢yHKuusA [ (x) siBAsieTcs MOHOTOHHOH U Herpe-
puiBHoil. Kopenb HAliTH ¢ TOYHOCTBIO 7 3HAKOB MOCJE 3a-
nAToH.

11. B pomane N raan. B i-ii rnase a; crpaguu. TpeGy-
ercsi u3nathL poman B K ToMax Tak, yTo6bl 06beM Camoro
TOJCTOr0 ToMa Gbl1 MuruMagaen. Onucars anropuT™, OTBE-
yalouid Ha Bonpoc, Kakum Oyaer odbveM V camoro tosacroro
toMma. [leqiuTh ¥ nepecTapssitb TJaBbl HEAb3s.

12. Umeercas N xamHeil maccoit A, Ay, ..., Ay. Heobxo-
MO pas3bUTh HUX Ha JBE KYyYd TaKHM o6pas3om, uyToObl
Macchl Kyu OTJuvaJjuch He OoJsiee uem B 2 paza. Brigars
coolieHye, eCJIH 9TOr0 CAE€AaTh HEMb3A.

13. Ycnosue 3agaun 12, TOJBKO MACCH KydY OTJIUYAIOTCH
He Gosee uem B 1,5 pasa. ‘

14. danbn gBe uenoudcsaennnoie Ttabnauust A[1..10] u
B[1..15]. PaspabGoraTh anropuTM H HANHCaTh NPOrpaMMy,
KOTOpPaa NpoBepsier, SBAFIOTCH JU 3TH TabJ/HIbl MOXOXKHMH.
(lpe Tabauubl HA3bIBAKTCA MOXOKUMH, €CJAH COBﬁallalOT
MHOMKECTBA YHCEJ, BCTPeUaINUXCAd B 3TUX TaOJHILaX.)

15. 3anaerca cnoBaps. Halltu B HeM Bce aHarpaMMh
(cioBa, cOCTaBJEHHBIE U3 OHHHMX M TeX Ke OYKB).

16. Ha npsamoii oxpacunu N otpe3kor. VaBecTHB KOOp-
nmuara L [i] nesoro xoHuma u kKoopaumHata R [i] npasoro
KOHUA -ro orpeska mnast i=1, ..., N. Hafitu cymmy anuu
BCEX OKPaWIEHHBIX 4yacTedl MpsMoH.

Mpumeuanue. Yucao N crosb BeJHKO, 4TO Ha BuinonHenue N?
-
Ja)ke NpPOCTENIUNX Oonepauuii HE XBATHT BPEeMEHH.

4

Moauduranuga Ha okpyxkHocTH oxpécmm N ayr.
Ussectubl yraosasa koopaunarta L [i] navana u R [i] xoHua
i-# nyru (oT Hauasja K KOHLY JABUTAJNHCh, 3aKpallinBas Ayry,
npoTuB 4acosofl crpeakun). Kakasa 10151 OKPYyXKHOCTH OKpa-
uresa?

17. Vmeerca 2N uucen. VI3BecTHO, UTO HX MOXKHO pas-
6uTh HA napbl TakuM 06pa3oM, YTO MPOH3BEAEHHE uucen
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B napax pasubl. Cuenars pazGuenue, ecjd YHCIA: a) HATY-
paJibHbie; 0) Lenble,

18. Umerorca umcaa A,, A, ..., Ay u B, B,, ..., By.
Cocrasuts u3 nux N nap (A, B,) takum 06pasoM, uToSbl
CyMMa Npou3BefeHuil map Obljia MAKCUMaJabHA (MHHHMAJb-
Ha). Kaxpoe A; 1 B; B napax BCTPeyanTCsi POBHO MO OHOMY
pasy.

19. ¥YnopsamouuTs 0o HeRo3pacTaHuo b uucea 3a 7 one-
pauuii cpaBHeHHA.

20. Nycrs A — mHOXecTBO H3 N HaTypasibHBIX 4HCeJ.
Bama nporpamMma [oJKHa ONPENeNiHTb, CYILECTBYET JH II0
KpafiHell Mepe OxXHO noAMHOXecTBo B MHoxecTBa A, yuoB-
JeTBopsiouiee CJAeLyOUIHM YCA0BUSM 1aa awobux X, Y, Z u3
B (Xs£Ys£Z+X):

X+Y4Z<SUM{t:t us B\{X, Y, Z}}, (%)

rae B\{X, Y, Z} osnauaer muoxecrso B 6e3 siementos X,
Y u Z, SUM — cymMMa 3JIeMEHTOB COOTBETCTBYIOILEIO MHO-
¥XeCcTBa.

B cayuae mosoxuTeNbHOrO OTBETa NpOrpaMma AOJMKHA
HalTH NOAMHOMKECTBO B, yHOBJAeTBOPAIOIIEE YCJIOBHIO (*)
M COCTOsIIlEE M3 MAaKCHMMaJibHO BO3MOXHOTO YHC/IA 3Je-
MEHTOB.

21. dauno nonoxutenpHoe uenoe uyucao K u K uenbix
yucen A,, ..., Ay. Bordncaurs 3Hauenue cymmbl S (M, N)=
=Ay+Apprt... + A+ Ay tre ISUKNLK:

a) HauboJbilee; '

6) HauMeHblnee;

B) HauboJsiee GJIH3KOE K HYJIO;

r) HauGosnee GJU3KOEe K 3aJaHHOMY uucay P.

ITpumeuanwe. Uueno K cronws Besinko, uro uucna A,, A, ..., Ax
3aHMMAI0T DPUMEPHO NATYI0 YacTb NAMSITH, OTBOAMMOH A1 XpaHEHUS
NaHHBIX, 4 Ha Buinoasenue K2 naxe npocTefiuHX onepauufi He XBaTaer
BpeMeHY.

22, aump uedable unucga M u N U MacCuB AeHCTBHTE b~
Heix guces X [1..N]. Hafitu uenoe uucno i (1 <iKN—M),
ana xkoroporo cymma X|[i]4...4+ X[i+ M] Gauxe Bcero
K HYJI0O 0O MOAYJIO.
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23. Hau wmaccus X[1.N]. Heobxomumo uUHKAHYECKH
CABUHYTL €ro Ha k anemeHTOB BJeBO (T. e. ajgemeHT X [i]
Nnocjie CABHra JOJKeH CToATb Ha wmecre X [i—R[; TyT Mbl
cuurtaeMm, uro 3a X [1] cienyer X [N]). Paspemaercs ucnonb-
30BATh TOJABKO HECKOJNBKO JIOMOJHHUTENLHBIX MepeMeHHbIX
(NOTIOJIHATEILHOIO MacCHBA 3aBORUTH Henb3n!).

3A0AYH NJig CAMOCTOSATEJIbHOIO PEIHEHUS

1. Uemy GynyT paBubl x| H X,, ecau: a) x,= P (1. 0, 2. 0),
6) x,=P (3. 0, 4. 0)? ‘

Auar seuy P(Bem a, b)
Hay Beut ¢
c:= (b—a)/3+4a
ecan ABS (b— a)<0.0001
| To smau:=c
vHave ;
ecan sin(a)=sin(c)<<0
| To 3nau: =P(a, c)
MHaue
| snau: =P(c, b)
BCE
BCE
KOH

2. OnpenennTsb, MOXKHO JIU NPEICTABUTh 3aJaHHOE HATY-
paJibHOR YHCJAO B BHJE NPOU3BeHEHHS uYeThIPEX NOCJAEA0Ba-
TeJbHbIX HATyPaJbHBIX 4YHceJ. [auHa uncag He Gosee
250 cumsosioB. Konen umcna — npoGed.

3. Hanucats mporpammy, kxotopast B JBYMepHOM Mac-
cuse A[L.N, 1.M] uenmx uucesn, TakoM, 4TO /sl BCeX
1<iKN, 1<j<<M—1 Bunonusercs A[i, j]>Ali, j+1]n
ana Beex 1 <<i<K{N—1 sotnonnsercst A[i, M]>A[i+41, M],
HaxoauT Bce 3jneMeHThl A[i, j], pasuble j-fi, wam ycra-
HABJIHBAET, YTO TAKHX 3JEMEHTOB HeT.

4. Hanucate mporpaMmy, KOoTopasi B JBYMEPHOM Mac-
cuBe A[L.N, 1.M] uensix uyucen, TakoM, UYTO JIJs1 BCEX
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I <i<<N, 1 <j<<M — | Bunonnserca A[i, fl<<Ali, j+1]u
iz Beex 1 <CiKN —1 Bumonnserca A [i, M]<<Al[i+1, M),
HaxoAuT Bce 3jemeHTHl A[i, j], paBubie j+-i, uau ycra-
HABJHBAET, YTO TAKHX 3JIEMEHTOB HeT.

5. Ha npsawmoit cBouMu KoHnamu 3ajpansl N OTpPe3KOB
u Touka X. Onpeaenuthb, NPUHAANEKHT JH TOUKA MeEXOTpe-
309HOMY MHTepBaay. Ecay na, To ykasarb KOHUEBbIe TOUKH
atoro uHrepsada. Ecau Her, TO HalTH: a) KAKOMY KoJHYe-
CTBY OTPe3KOB HPHHAMJEKHT TouKa; 6) KaKuUM HMEHHO
OTpEe3KaM IMpPUHANJIEKHUT TOYKA?

6. Ha npamo#i cBoumu koHmaMmH 3azaHel N OTpe3KoB.
Hality TOuKy, NpUHAMNEXKAUYI0O MAKCHMAJAbHOMY YHCAY OT-
pPe3KoB. '

7. Ilycts F(x) -— npouenypa, BBHIYHCJAWILASA 3HAadYeHHE
HenpepbiBHOH (DYHKIMH, KOTOpas OnpejesieHa Ha Bcell Jei-
CTBHTENbHON OCH. 3T1a dOyHKUHS yOBHIBaeT NPU BCEX X MEHb-
e HEeKOTOPOro 4ucjia X, U BO3pacCTaer IpH BCeX x 6ogblle
X, CocTraBuTbL aJropHTM, KOTODHIH OnpejenasieT X, ¢ TOY-
HOCTBIO # 3HAKOB HOCJIe 3ansiToi.

8. Hau npsimoyrosbHbuifi TpeyroiapHuk ABC: ZLABC=
=90° £LBAC=a"° (0°<<a®<<90°). Kater BC pasneJen Ha
1 paBHBIX YacTei:

[BD\|=I|D\Dyl=...=1D,_,D,_|=|D,_,Cl.

Kaxnasn ua touek D; (1<<i<<{n—1) coequrena orpeskom
¢ BepuiHHOH. A TakuM 06Gpa3oM, YTO HOJYYEeHHbIE OTPE3KH
pasneasor yroa BAC Ha n yacrei:

£LBAD,=a?, £DAD,=aS, ..., 4D, ,AD, =a,_\°
ADR_IAC=a°.

Jlns pBesieHHBIX a (B rpanycax) u n onpenenuts k (1<Ck<Cn),
IJISI KOTOPOro 3HayeHue BhipaxeHus |a,—a/n] Gyaer Hau-
MEHBIIHM.

9. B TpeyrofibHOM KOPOJIEBCTBE, PACHONOKEHHOM MEXKAY
TpeMs MHpaMHAAMH, IIe-TO MOJA NbILIO CTOJETHH crnpATaH
Bxon B rpoGuumny ¢apaouwa Tyrpamseca. Muorue kmaano-
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HCKATENM OTNpaBJAAHCH B Jopory, 4roOb HaliTH BXOA
B rpobHUIly U O0OHAPYXKHUTb HECMETHblE COKPOBHIIA.

Hanpacuao! [lpoksnstue ¢gapaora raacujio: Kak TOJNbKO
KJAaJ0UCKaTe/Nb MONMAajaeT B TPEYroJbHOE KOPOJIEBCTBO, OH
NOJIKEeH IBHraThbCs TOJMbKO NMPSAMOJHHEHAHO B HampaBJeHHH
K BeplinHe oxuoi u3s nupamuna. Ilpu aTom, npeonoJses
TIOJIOBUHY NYTH, OH JOJDKEH HEKOTOpPOe BPeMs OTAOXHYThb
U 34TeM CHOBA OTIPABUTbLCS B MYTh IO HANPABJEHHIO K Ka-
KoU-HUOYAbL U3 Tpex nupamuna. Kaxnablit pa3 HanpasJ/eHHe
BeIGUpaeTca cayyallHbiM ob6pasom. CymiecTByer JH B Tpe-
YyrOJbHOM KOPOJIEBCTBE TOUKA, B KOTOPYIO KJAJOUCKATEJb
HUKOT/IAa He CMOKeT nonacth? Eciau na, To BXoA B rpoOGHHLY
OCTAHETCST HaBCerga CKpuiToiM M (apaod Haseku Gyper
OCTaBJIeH B [10KOe.

Hanucarb nporpammy i KJaaJa0HCKATEN s, IOKA3LIBAO-
HIYI0 HA 3KpaHe TOJBKO TOYKH OCTAHOBKM NyTHHKA. (3aza-
I0TCS KOOPAHHATH TPeX YIVIOBHIX TOUEK TPEYroJbLHOTO0 KOpo-
JEBCTBA M HayaJbHOe MOJIOKEHHE KJaIOUCKaTes.)

[Monyunrs Kak Muunumym 5 rpaduxkos. OauH M3 HUX
NoJKeH OhiTh HJd CJAeNYIOLHX HAYaJbHBIX YCJHOBHA: Ha-
yaJbHAS TOYKA U TPU BEPIIMHBL JieXaT B 4 yrjax 3KpaHa;
npogenath 5000 utepauui.

10. Tipearno/sioxum, 4To HMeeTCHd HEKOTOPBI KYyCOK JeH-
THl, pazpenennsii Ha kanpui. Kajgpel 3aHyMepoBaubl ¢ ABYX
cropon. ITosocka sentor ckaeeda B auct Mebuyca. Heo6xo-
JUMO COCTABHTL AJITOPUTM YNOPSAACUEHHUST 3TOH IOCJENOBa-
TeJILHOCTH, NPEeNI0J0XKUB, YTO COCEAHHE KaAPhl MOXKHO Nepe-
CTaBJATb (€CTECTBEHHO, B yHOPAJA0YEHHOH INOGIEA0BATENb-
HOCTH OYNeT OfUH «CKauyoK» OT MHHHMAJbHOIO 3JeMeHTa
K MakcumajabHomy). Caenyer y4ecTb, 4TO NPH NEpeCTaHOBKE
KaJZpOB TMEepecTaBsaioTCa 4yuciaa ¢ 00eHX CTOPOH KajapoB.

Hanpumep: ectb 2 kaapa, 4,, B, — oaHa cTopoHa Xaj-
pos, A,, B, — npyras. Tlycts A, =1, A,=2, B,=7, B,=3.
Torpa nocse nepecraHoBku cojepxumoro A u B 6yner A, =
=7, A,=3, B,=1, B,=2.

Bcerpa su Takoe ymopsaoueHHe BO3MOXKHO?
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11. Umeerca N uenoBek u uennie uucaa A, ..., Ay.
Moxxer Jig yuCA0 3HAKOMBIX i-FO YeJIOBeKa B 3TOH rpymnme
paBHaTbca AP

12. YcaoBue 3amaun 11. Ykasats oguH H3 BO3IMOMKHBIX
BAPUAHTOB 3HAKOMCTB,

13. 3amano cemefictBo MHoxectB GykB. Hailitu Takoe
MaKCuMaJsbHOe &, Juisi KOTOPOTO MOXKHO FOCTPOMTH MHO-
JKECTBO, COCTOsiliee 43 £ OYKB, NHpHYeM Kaxxaas H3 HHX
HpUHALJEXUT POBHO k MHOMKECTBaM 3aJaHHOrO cemMedCTBa.

14. B Mysee peructpupyercs B TeueHHEe [HS BpeMs
NPHXOLA W YXOAA KaxJoro nocerurens. Takum obpasom 3a
AeHb ToJdydeHbl N nap 3Ha4YeHHH, rje MepBoe 3HAYeHUE
B mape MOKa3biRaeT BpPeMs NpHUXOAa MOCETUTENH, a BTOpoe
3xaveHue — BpeMs ero yxoja. Halitu mpoMexyTok Bpeme-
HH, B TE€UeHHE KOTOPOro B My3ee OLHOBPEMEHHO HaXOIHJIOCh
MaKCHMAaJIbHOE YHCJIO ToceTHTenel,

15. 3anaercst unciao n>>1, KoTopoe onpejensier pazmep-
HOCTb TIPOCTPAHCTBA U pasMepbl M n-MepHBIX napaJdijiesient-
nenoB (Qy, ..., @), i=1, ..., M. Ilapaaaenenunen Moxer
pacnosaraTbCs B HPOCTPaHCTBe JI06bIM M3 CI0coGOB, MNpH
KOTOPBIX ero pe6pa mapaJnjesbHbl ocaM KoopauHat. Hailitu
MaKCHUMAaJbHYIO TOC/JAENOBATEJNBHOCTh BKJAJABIBAEMBIX APYT
B Apyra napaJjejenunejos.

16. IlocTpouTh MaKCHMaJbHOE MHOMXKECTBO, COCTOsALLEe
W3 NMONAapHO He CPaBHHUMBIX BEKTOpPOB v. BekTopnt v onpene-
JSIIOTCSI MapaMH uuceJ, BHIOHpPaeMbiXx H3 JaHHOH mHocJae-
J0BATEJNbHOCTH uHCEX &, ..., 4, n=>=>1. IlBa Bekropa
v=(a, b) u v'=(a’, b’) Ha3nHBaAOTCA CPABHHUMBLIMH, €CJH
a<a' nb<{b ummaz=a ub>=b', B IpOTUBHOM CJayuyae —
HECPABHHUMBIMH.

17. Ilycre rpynnma coctouT u3 N uenosek. Hasosem
OHOTO W3 3THX JJel 3HAMEHHTOCTHIO, €CJK OH He 3HaeT
HUKOTO H3 OCTABUINXCS, 4. €r0 3HAIT BCe. 3anaua COCTOUT
B TOM, 4YTOOBI B 3TOH Tpynie onpeneiuTb 3HAMEHHUTOCTH
(ecin ona Tam ecrtb). Ilpu »TomM paspemraercsa 3agaBaTth
TOJbKO Bonpoch! Buaa: «M3asuHuTe, 3Haere a4 Bb BOH TOrO
uejoBeka?» (Ilpeamosaraercs, uTo BCE OTBETHI npaBAHBbI,
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¥ 4TO Ja)e 3HAMEHHUTOCTb OTBEeTHT Ha MNOCTaBJAEHHBIA efl
BOIPOC.)

Hafitn MuHuManbHOoe HEOGXOIUMOE YHCJI0 BONPOCOB, KO-
TOpble HAA0 3a4aTh, M OMHUCATH. AJTOPHTM ONpoca.

Bxonunie nauunie: marpuua C[i, j|, Takas, uro C[i, jl=
=1, ecau i 35aer j, u C[i, j]=0, ecan Huaue.

18. Ha 6upxe ectb N mnpoparuoB u M pokynarenei
u oauH Bux ToBapa. Kaxnbwil npojpaselu ompenenser AJs
ce6d u O0OBABASIET MHHHMAJbHYIO UEHY, IO KOTODOH OH
corJiaceH NpojgaTth TOBap, a Kax/Jbld MOKynaTeab Ha3blBaeT
MAaKCHMAJIbHYIO II€HY, IO KOTOPOH OH eIle COrJaceH KYyNHTb
TOBap.

Haiith Takyo eamHyl neHy Ha TOBap, 4ToGHl CyMMma
CAeJNOK KYNJIH-IponaxH Obljia MakCHMaJbHOH.

Hafity Taxylo MaKCHMaJIbHYIO eQHHYIO lleHy Ha TOBap,
4yT0ObI. 00HI€€ KOJHYECTBO NPONABLOB B IOKynaTenaeH, yya-
CTBYIOUIHEX B TOprax, 6blJI0 MaKCHMaJbHBIM.

19. llycte  blackbox(v) — ¢pyHKUMs  apryMeHtra vu;
blackbox(v)==1, ecau cl0BO U sABJAETCA YaCTbl0 HEU3BECT-
Horo cnoBa @, 1 0 — B TIPOTHBHOM cJyuae.

PaspaboraTe nporpaMMy HaxoXJIeHHs CJ0OBAa @ ¢ NoO-
MOIIbI0O KaK MOXKHO OoJiee KOPOTKOH IOC/eL0BATENbHOCTH
BBI30BOB (yHkuuu blackbox.

YKA3AHHUSA K PEIHEHHIO 3AJAY
NMOBbLILIEHHON CJ0)XHOCTH

1. lns peweduss 3afgayd HeoOXONUMO CPaBHHTL YHCJO
X ¢ anemenramu maccuBa. Ecuu cpaBHuBaTh X CO BCEMH
3J1eMeHTaMH MaccHBa A, Koau4ecTBO onepamuil cpaBHeHHS
paBEo M-N.

CyliecTBEHHO COKDATATh KOJHYECTBO CPaBHEHHHE MOXKHO,
€CJIH PAacCMAaTPHBAThb IEPBYIO CTPOKY H NocJefHHi cronaben
maccuBa A Kak OJJHH MacCUB. DJieMeHThl B HEM yNOpsSAoUYe-
Hbl 110 BO3PAaCTaHHIO.

Paccmorpum anement A[l, M)

B03MOXKHbBI CJeyoUHe CHTYaLHH.

1) X=A[l, M}
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B stoM cayyae 3amanHblii 3/IeMeHT HafijeH.

2) X <<A[l, M]

Torna anementa, paBHoro X, B cronbue ¢ HoMepoMm M
O6biTh He MoOKeT. I109TOMY MOXKHO OrpaHHYHMTHCS TOHCKOM
3aaHHOTO 3JeMeHT2a B Maccuse A ¢ BuiGpoumeHHbIM M-M
cToa610M.

3) X>A[l, M} -

B arom cayuae snemenrta, paBHoro X, B cTpOKe C HOMe-
pom 1 GuiTh He MoskeT. [lostoMy B pasbHefilieM IOHCK
3adaHHOr0 3JeMeHTa GyjeT MPOBOMHTLCA B MacchHBe A Ges
[epPBOH CTPOKH.

Takum ob6pasom, Ha KaxKAOM luare, nocje CPaBHEHHS
3a71aHHOTO 3J1eMeHTa X CO 3HAYeHHUeM 3JeMeHTa U3 NpaBoro
BEPXHEro yrja MacCHBa, U3 MacCHBa BbIGpachiBaeTcs JuGO
cTpoka, Jubo cronbeu. B pesynwnrare atoro CyMMapHoe
YHCJIO CTPOK H CTON6LOB yMenbiiaercs na 1. [Toaromy s
pemenus 3anauyu norpebyercsa He Gonee wem N-+M cpas-
HeHuil.

2. Homepa cTpoku iy u cTo6ua j, A0JKHB COBNALAATD,
HHaue B CTPOKe OyJAeT HeJHarOHAJbHbIA HyJeBOH 3JIEMEHT.

IpocTefium pelieHueM sIBISETCH NPOCMOTP 3J1E€MEHTOB
i-i cTpoku M i-ro cronbua, i=1, 2, ..., N, maccdBa [0 Ha-
XOXKJeHH HHAEKCA R TAKOro, 4To 3jeMeHTbl R-H CTPOKH
u k-ro cronbua yaoBneTBOPAT TpeGyemomy CBOACTBY HJM
O ycraHoBJeHHsi ()akTa, uTo Takoro uugekca Her. Ovwe-
BHJHO, UTO B ITOCJIEHEM Cjayuae FeoGXoaumM poCMOTD MOUTH
BCEX 3JIEMEHTOB MACCHEA.

OnHaKO BO3MOXKHO CYIIECTBEHHO COKPaTHTh KOJHYECTBO
onepauHil, UCroJab3ys cienynuwui Qakr.

Paccmotpum snement Ak, jl, ks%j. Bo3aMOXHBI IBe
CHTYaLHH:

1) Alk, j]=0.

B sTomM cayyae MOXHO 3aMeTuTh, uTO MHAEKC A& He
MOAXO/HT, TAK KaK B CTpoke ¢ uuaekcom k crout 0. [ostomy
MOXHO OrPAaHHYHTLCH MOHCKOM 3aJaHHOIO 3J€MEHTa B MoJ-
maccubse 6e3 k-ro cronbua u k-it cTpoxu.

2) Alk, jl=1.
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B sToM esyuae MOXHO 3aMeTUTh, YTO HHJEKC j HE NOAX0~
IHT, Tak Kak B croabue ¢ unaekcom j crout l. Ilosromy
MOXXHO OFPAHHUHTHCH NOHCKOM 3aJaHHOTO 3JeMeHTa B noj-
maccuBe 6e3 j-ro cronfna ¥ j-H CTPOKH.

Taxkum o6pa3om, paccMaTpHBas Ha KaxJOM Llare 3Haue-
HHst aneMentoB A [k, j] rakux, uto Ak, j] aBasiercs aJe-
MEHTOM HHTEPeCyIOIero HacC MOJAMacCHBa, NoTpebyercs npo-
cMoTp poBHO N — 1 sJieMeHTa /IS yCTAHOBJ/IEHHS] €IHHCTBEH-
HOTO MHJAEKCa K, KOTOPBIH MOXET YJ0BJeTBOPDUTh Tpebyemo-
My cBoicTBy. OCTaercs NpoBepPHTb TOJNBKO 3JEMEHTH 3TOro
€T0J1611a H CTPOKH.

k:=1

aasi j or 2 no N
ecan Afk, j]=0
TO Rt =]

Ilocie OKOHYAHHS LHK/IAA OCTaeTCH MNPOBEPUTH TOJNBKO
3JIEMeHTH k-ro ctosibua u k- crpoku.

CyMMapHasi TPyHLOEMKOCTh OIHMCAHHOTO aJArOpPUTMa He
npeBocxoguT 3N onepanu.

3. IlpocrefimuM peuleHHeM sBJISIETCS IPOCMOTP KOOpAH-
HaT BepIHH N-YroJbHMKa M ONpEeJesieHHe, COBNANANT JIH
KOOPAMHATbHI OAHOH M3 HHX C KOOpAMHATaMH TOuYKU (X; y).
B 3roM cayuyae Heo6XOAMM MPOCMOTP KoomeHaT BCeX
N BepliHH MHOrOYroJbHHKA.

CoKpaTduTb KOJHYECTBO onepauuii OpPOCMOTPa MOXKHO,
HCNOJIb3YsT METON AUXOTOMHH.

ITponymepyem Bepunst ot 1 go N B nopsiske o6xoaa mno
KOHTYpY M 3aHECeM KOOPAMHATH BEPUIMH B MACCHB.

CpaBHuM BHa4aJie KOOPAHHATY NE€PBON BepIIHHK B 06X0-
Je C KOOpAMHAaTaMM TOYKH (x; y). Ecau oHu cosmapaior, To
3ajlaya peweHa. Ecau He coBriagaior, T0 TouKa (X, ) MOoXeT
coBnazaTh ¢ oJHO# n3 ocraBwuxca N — 1 sepmuuoii. Homep
Haya/J bHOH BepPIUHHBLI OCTaBLIErOCH y4acTKa KOHTypa paBeH
2, KoHeyHoH — N. .

[lycTe Ha HeKOTOPOM HIare HOMepa HAYaJbHOX M KO-
HeYyHOH BepIIHH pacCMaTPHBAaeMOrO KOHTYpa paBHbl [ H ¢
coorBercTBeHHo. Halinem Homep cpejgHell BepIUHLI M=
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‘=(f+¢g) div2. OnpenesuM Tenepb II0J10XKeHHE TOYKH
(%; y) n BepwUHBI C HOMEPOM [ OTHOCHTEJIBHO MPAMOi,
npoxoasilel yepe3 BepiiuHbl ¢ Homepamu 1 H m. BoamoxHbl
cllefyiouHe CHTYaLHU;

1) Touku JexkaT no OJHY CTOPOHY OT mpamoi. B stom
cjiyuae Hac He HHTEpecyeT yacTb KOHTypa OT Bep-
WHHBL m A0 sepmuHbl ¢. IlosTomMy nocaennei
HHTEPECYIOlleH HAC BEPIUHHOA B KOHTYDE MOXKHO CYH-
Tath Bepuwuny m— L. Tlonaraem g:=m—1.

2) Toukw JiexkaT 1o pasuble CTOPOHBI OT Opsamol. B atom
cJlyuae Hac He HHTEPecyeT 4acTh KOHTYpa OT BepILUH-
ubl [ no Bepuunusl m— 1. [Toatomy nepso# uatepecy-
joulefi HAaC BepIIMHOW B KOHTYype MOXKHO CUYHTATh
Bepiunny m. [lonaraem [:=m.

ITpouecc sakanuuBaercs, xorga g — f=1 (r. e. ocranoce
TOJIbKO aBe Touku). [IpoBepka ux Koopausar Ha coBnajeHue
C TOYKOH (Xx; y) M JaeT OTBET HA [OCTaBJIEHHBIH B 3ajaue
BOIpOC. '

~ Mpumeuanue Jlns peuleHus 3ajaudl HaM NOHAKOGHJIOCH NpOaHa-
ausuposats O (log, N) Bepuun.

DTOT IpUMeEp NOKa3bIBAET, YTO METOJ AMXOTOMHH MOXHO
NPHMEHATH HE TOJBKO K YHCJOBBIM YHOPSIAOUEHHBIM MHOMeE-
cTBaM.
4. Tlponymepyem Tpaneuuu ciesa Hanpaso ot 1 go N+ 1.
JleBasi GeckouweuHas Tpaneuuss umeer Homep 1, npa-
Bassi — (N -+ 1), Koseunsie Tpameuun — or 2 go N.
[lpocrefimium perienneM sIBJASETCH MOC/JedOBATeNbHOE
onpejesiedne NOJOXKEHUST TOYKH (X; ¥) OTHOCHTEJNBHO Npf-
MBIX, HPOXOISAILMX Yepe3 TOUKH ¢ Koopuuuaramu (A4, 1),
(B,_; 0)u (A;; 1), (B;; 0) coorBercrBenHo, i=2; ..., N. Boa-
MOXHBI CJAEAYIOLIHE CUTYallHH.
1) Touka JeKUT 1O ONHY CTOPOHY OT MPIAMBIX:
IMoanaraem i:=i-}1.

2) Touka neXHT 10 pasHble CTOPOHLI OT MpAMbBIX. Toraa
HHTepecylollefl Hac Tpamenuell fABJSETCH KOHEUHAd
rpanenust ¢ UHAEKCOM I.
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Ecju Mbl NPOAaHAJU3WPOBAJIH BCE KOHEYHbIE TPamNelMH,
a CHUTyauua 2) He BO3HHKJ/A, TO TOYKA JIEXKHT B OJHOH U3
6eckoneunsix Tpanenuii. [IpoBepum, nexart au Touka (X; y)
A TOuKa u3 JieBOH OeCKOHEUHOH TpamenuH MO OJHY CTOpPO-
Hy OT npsiMoli, npoxoxasieit uepes touku (A; 1), (B 0).
Ecau ga, To TOYKa NMpHHAAJEKHUT JeBOH GECKOHEUHOH Tpa-
Nenyuy, eCJad HeT — Mpasom.
OnHakKo MOMKHO CYUIECTBEHHO COKPATHTb KOJHYECTBO
onepaidi, HCIOJNB3Yys METOJ JHXOTOMHH.
OnpenesuM HHIEKCH HaYaJIbHOTO H KOHEUHOFO HOMEDOB
HHTEPECYIOLHX Hac Tpaneunuil, cpefid KOTOPBIX OYIET HCKO-
masi. Buauane unnekcol pasubl | u N+l COOTBETCTBEHHO.
Ilycth Ha HEKOTOPOM mIare MHAEKCH HaYajbHOTO H KO-
HEYHOro HOMEpPOB HHTEDEeCyIOUHX Hac Tpaleudd paBHbI
[ u g coorBercTBeHHO. BHYHC/ANM HHIEKC CPeJHEro HoMepa
m=(f+}q) div 2.
OnpenesiuM B3auMHOE PACHOJIOXKEHUE TOUKY (X; ) U TOY-
KH, Jiexalled 3aBeJloMO B JIeBOH O€CKOHEUHOMH TpaleuuH,
OTHOCHTEJILHO IPAMOH, HPOXOASLIEN Yepe3 TOUKH C KOODAH-
vatamu (A,; 1), (B,; 0).
Bo3MoXHBI cleyolnie CHTYalUH.
1) Toukn sexat no oxHy CTOpPOHYy OT mpsimoil. B 3Tom
CJlyuae Hac He MHTEPeCYIOT TPaNelHH ¢ HOMEpPaMH OF
m 1o gq.
[Tonaraem ¢g:=m.

2) ToukH JieXaT no pasHble CTOPOHLI OT npsamoit. B aTom
c/lyyae HaCc He MHTEPEeCYIOT TPallellid ¢ HOMepPaMH Of
[ no m. Tlonaraem f:=m-1.

Anaroputm 3akanyuBaet paboty, Koraa f=g. Hickoman
Tpanenus uMeer Homep f. .

5. Cpeau N BBeeHHBIX HATYpPaJbHBIX YUCEJ OTCYTCTBYET
no kpaiiHeil Mepe oxHo ykcao B3 uarepsadaa [1, N4 1} Unen
pelleHHs COCTOMT B HCIO/NIL30BAHUH MaccuBa ua N uuces,
B KOTOPOM 3J€MEHT ¢ HHAEKCOM | «PerncTpupyer», NpHILIO
Jqia uucno co 3uavenuwem i. Ilocne «perncrpaumu» BCex
3JIEMEHTOB IIOCJIEIOBATEJNBHOCTH OCTAeTCst TOJBKO I1pOBe-
pPHTb, KAKOe MHHHMAJbHOE YHCJO HE «3aPErHCTPHPOBAHO».
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B kauecree npusHaka «perucTpalluu» YUCAA i MOXKHO 3aHO-
cuTh B i-fl anement maccusa 1. [lepBoHaganbHO Bce yHcaa
«He3aPEerHCTPHPOBAHBI» — BCe 3JeMeHTHl MaccuBa pasHbl 0.

Ecau Bce uucaa of 1 A0 N «3aperucTpHpoOBaHbi», TO
MHHUMAaJbHOE OTCYTCTBYIOIlee HatypaabHoe — N-41.

6. OueBuaHo, uto npu BROJEe N HATYpPaAJbHBIX YHCENR 1O
Kpaiineil Mepe 0/HO uHucyi0 U3 uuteppana [1, N+ 1] orcyrer-
BYyeT.

Onpenenum Hauaso @ M KOHEW b HEKOTOPOro MHTEpBaja
HHAEKCOB, KOTOPHI Hac uHTepecyer. Bo3MOXKHO 4 3a ONHH
MPOCMOTP JIEHTH YCTAHOBHTH, BCE JIH YHCJIA M3 HHTepBana
[a, b] npucyrcTByl0T Ha neHTe? YuHTbIBas TOT (akKT, uTo
3aNMCAHHBIC YHCA PA3JUUHBL, MOXHO ONPERENHUTD, CKOMBKO
Yyuces, 3aNUCAHHLIX HA JEHTE, NOHANalT B MUHTEPECYLIHH
Hac uutepBaj. C APYroHl CTOpPOMBI, HETPYJHO ONPENENHTb
KOJIHUECTBO. HATYPaJdbHBIX YHCEN Ha WHTepBaJse [a, b] — 3710
(b—a-+1).
© AJrOpHTM COCTOUT B CAELYIOUIEM.

Onpenesnm 3Hauyennsi Hauyajsa M KOHLA HHTEPeCyilero
Hac uHTepBana. (OYeBMAHO, YTO BHAYaje OHH pAaBHBl
1 u N4 1 coorsercreeHHo.

[Tycts Ha HexkoTOpPOM luare 3HayeHWs HayaJja M KOHUA
HUHTEPECYIONEro HAC UHTEPBAJa PaBHB [ U ¢ COOTBETCTBEH-
Ho. Onpenpenum MHAEKC CPENHero 2eMEeHTa HHTepBania m=

HafineM Teneph ' KOAWUECTBO 3JeMeHTOB &k Ha JieHTe,
Jexatux B uHutepsase [f, m].

Bo3MOXKHBI cleayOiiHe CHTYaUuH.

1) Koauuecrso snementoB k<<m—f-+1. B srom cayuae
Hac He WHTEpecyeT ¥HTEepBaJs OT Mm OO0 4, TAK KaK Ha
untepBase [f, m] xors Gbl OZHO YHCJIO OTCYTCTBYET.
[To3toMy uHTepecywOLIHM HAaC HHTEPBAJOM MOXKHO
cyurarh [f, m]. Hostomy nonaraem ¢q:=m. v

2) Koaunuecrno 3sjiementoB k=m— [+ 1. B stom cayuae
HAC He WHTepecyeT HHTePBaJ OT [ KO m, TAK KaK Ha
uuTepBaje [f, m] Bce HaTypasibHbie YHC/A TPHCYTCT-
By1oT. Takim 06pa3soM, UHTEPECYIOUIUM HAC HHTEPBA-



JOM MoxHO cuutate [m-41, gl ITostomy nonaraem
gi=m-1.

ITpouecc okanuuBaercs, korjga [=g¢. 3HaueHue [ sBAA-
€TCSl HCKOMBLIM.

7. Co3najanM 1Ba MacCHBa, KaXAbll #3 KOTOpHix Gyjper
COLEPKATb MACCHl MOHET H3 NEPBOTC H BTOPOro CTONOHKOB
COOTBETCTBEHHO.

OueBujHOe pemleHHe 3aJauH — CJAHSHHE» ITHX JBYX
MacCHBOB B OOIUNH YHOPSIAOYEHHBIH MACCHB BECOB M HAX0X-
neHue B HeM 64-ro 1Mo BeJqMYMHE 3/IEMEHTA.

OnHako 3ajmayy MOXKHO PEIUUTh OLICTPEE, HCMOJAb3YSH
MeTOA AHXOTOMHH. IIpH 3TOM He BO3HHKaeT HeOOX0AHMOCTH
06beAUHATD HCXOJHBIE MACCHUBHI.

O603HauuM cooTBercTBenHo uepes N, u K, HauaJbHbIl
H KOHEYHHIH HOMepa 3JIeMEHTOB B pacCMaTPHUBAEMBIX Ha
JaHHOM mlare maccusax, i=1, 2. Onpenenum HomMepa cpel-
HuX 3MeMeHTOB S;=(N,+4 K;) div 2. Ha nepsom umiare N,=1,
K,=64, N,=1, K,=64, §,=32, S,=32. 3nauenus sJe-
MEHTOB, CTOSIIIMX Ha Mmecre S, i==1, 2, oGosnauyum X u Y.

" CpaBHuB cpeanue sjemedntsl X v Y, HaligeM GoJbluni U3
wux. Ilycts 3to X. B cuiy ynopsfioueHHOCTH MacCHBA
Kax/[bifi M3 3J€MEHTOB, Crosiux nepen X, Gosbme X 1o
Benuuune. C npyro#l CTOPOHBI, TOJNBKO 3JEMEHTbI, CTOSILLUE
nepex Y Bo BTOPOM MaccuBe, MOryT Obith Gosibie X. [Tosro-
My X Gosbiue uckomoro 64-ro ssementa. CJeloBaTeNbHO,
B IIEPBOM MAaCCHBE MOXKHO He pacCMaTpHBaTh IlepBbie
32 snemenra.

AHAJIOTHUHO MOMKHO IOKa3aTb, YTO 3JEMEHTHI, CTOSLLHE
rnocjie Y, MOXKHO TaKmxe HE pacCMaTpuUBaTh, TaK KaK OHH
MeHblIe HCKOMOro ajiemenTa. [locse rakux meficTBHi B Mac-
CHBAX OCTaJOCh MO 32 3JeMeHTa, W MPH 5TOM HEOGXOIAHMO
HaiiTd 32-# No BeJiMUMHE 3JEMEHT.

FloBTOopsieM OnHCAHHBIH BBIIUE NPOLECC ¢ U3MEHEHHBIMH
3HAYEHUSIMH HavaJbHbLIX N, Koheunmix K; M cpexnux S;
HOMEpPOB 3JIeMEHTOB B MaCCHBAX IO CJAeAYIOLIeMY HPaBHIY:
ecan Goapmuil u3 X ¥ Y HaxoaATCca B IEePBOM MaccCHBE, TO

=S,+1, K;,=S8,, unaue Ny=S,+1, K,=S8,. Ilpouecc
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3aKaHYMBAETCSA, KOTAA B KaXKAOM MAacCHBE OCTaHETCs MO
oxHomy 3JsiemeHty. Ilpw 3toM OGosbwiMA U3 HUX u Oyaer
HCKOMAIM.

Hpumeuanue. TlockosbKy KOJKY4ECTBO MOHET IOCJE Kaxiao0ro
wara YyMeHbIAeTcss B ABa pasa, TO KOJHYECTBO B3BEWIMBaHWH —
log,128=7.

8. OueBHAHLIM pelleHHEM 3afaud sIBJASETCs CO3JaHue
06LIero ynopsAi04eHHOr0 MaCCHBA, CONEPIKAIIEro 3J1eMeHThH
BCEeX HCXOAHBLIX MAaCCHBOB, M HAaX0XKJIE€HHE B HeM k-ro no
BEJIMUMHE 3JIEMEHTa.

Mpumeyanne. B arom cayuae tpebGyercs nopagka (a,-+a,+... +
+a,) logy(a, +as+... +a,) onepaumuii. ‘

OQHaKo MOKHO CYUIECTBEHHO COKPATHTb KOJHYECTBO
onepalui, UCTOAb3yst AMXOTOMHUYECKHH €noco6 noucka.
Ilycts nns kaxjaoro u3 HabopoB i OmpejeseHsl Ha-
yanbubifi N; 1 KoHeunniit K; ungexcel. Onpemgenum HHIEKCH
cpennux sJjementoB S;=(N;+ K;)div2 nna wmaccusoB ¢
K, >N, Halinem MakcumajbHOe mMax W MHHHMaJbHOe min
cpeau 3HaueHui cpeiHux anemeHToB. Ompenenum Takxe S;
ana maccupos ¢ K;<N; no npasuay S;=K,
Ha xaxpmoil urepauun BhIYHCJASIEM 3HAUYEHHE
S=8,+S,+... + Sy
Bo3MoXHBI TPH CHTyalUH.
1) S>¢.
B 3TOM ciayyae HCKOMbBIH 3J1€MEHT He MEHbII€ MHHH-
MAaJIBHOrO CpejHero sJjemMeHra min (IycTh OH Haxo-
putcsa B Habope ¢ HomepoMm j). Torpma saemeHTH
c uHpekcamu. S;, ..., K; 3aBenoMo He SBJANTCH
pelieHydeM B MX MOXKHO UCHOpHPOBaTh. [ToatoMy nepe-
cyutbiBaem K; no npasuay K;=S;—1 (nanomuum,
yro K;=N,).
2) S<k.
B s3TOoM cayuae HCKOMbIH 3JeMeHT He GoJblie MaKCH-
MaJbHOrO ajeMeHTa max ([yCTb OH HAaXOJMTCA B Ha-
6ope c nHomepom. £). Torna ajeMeHTHl C HHJACKCAMH
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N, ...; S, 3aBeiomM0 He SABJSIOTCH pPEIICHUEM H HX
MOXKHO urHopupopatb. [losromy nepecuurniBaem N,
mo npasuay N,=S,4+ 1 (nanomuum, uro K,>=N,).

3) S=t.

B stom cnywae moxuo mepecuurats K;=S; u N,=
=§,4 1.

ITpouecc 3akanunBaercd, Koraa HauyaJjabHbih N; n Ko-
HeuHbH K; WHJEKCbl YAOBAETBOPAWT ycaoBuio K;<<N; nasa
Kaxaoro i [lpu 3TOM MeHbIIUH U3 3JIEMEHTOB C HHAECKCAMHU
K; u 6yner uckomsiM (ecan K;=0, T0 3TOT 37€MEHT paccMmar-
PUBATH HE HYXKHO).

9. [lna pewenus 3aauy A0CTATOYHO OCYUIECTBAATH NPO-
CMOTpP 3j1eMeHTOB MaccuBoB A u B, QuKcHpys ABe Beau-
YHHBI:

1) noJsio:kedue p MakKCHMAaJbHOIQ TMPOCMOTPEHHOTO 3Je-
MeHTa u3-A;

2) 3HaueHHe WHIAEKCOB Iy, j, MJsI MakKCHUMaJbHOH Hafi-
IEeHHOH CyMMBbl, YyjaOBJeTBopstollefi TpeGoBaHUID YCJOBHUA.

Ha uayansdom atane p=1, ij=1, j,=2.

ITpu npocmorpe ouepenHoro snemenra [ u3 A onpegens-
ercs: :
MaKkCHMaJibHas U3 CYMM
{Aligl+Bljol. Alpl+Bli+1} Alil+Bli+1]}
rnepecyeToM HMHAEKCOB iy, fo AJS MaKCUMaJbHOH Haii-
[EHHOH CYMMBI;
MHIEKC p MAKCHMaJIbHOTrO TIPOCMOTPEHHOIO 3JieMeHTa
u3 A (upu cpaBHenuu 3Havenundi A[p] u A[i]).

HefictBus BuinosnATCA A i ot 2 no m—1.

10. Ecan ¢yrKuusa sBAgeTCS MOHOTOHHON W HempephiB-
HOM Ha npomexyTKe [a, ] 4 HMeeT HA KOHLAX MPOMEXYTKA
3HAUYEHHs PA3HbIX 3HAKOB, TO OHA HMeEET Ha 3TOM npome-
JKYTKe eHHCTBEHHBIH KOpEHb, KOTOPHIH MOXKHO HailTH METO-
JIOM JIHXOTOMHH.

Eciu dyukuua Wmeer Ha NPOMEXKYTKE eAUHCTBEHHBIH
KOPeHb, TO 3HAYeHHs (QYHKUMU HA KOHLAX 3TOrg mpome-
KYTKa HMEKT pa3Hbie 3Haku, 1.6, f(a)f(b)<C0. Hailinem
cepenuHy orpeska [a, bl:c=(a-+b)/2. Touka c¢ paspenur
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Halll NPOMEeXYTOK Ha JBe 4acTH. Buiuuciaum auauenue f{c).
Ecau f(c)=0, o ¢ — xopens ypasdenus. Eciu f(¢)5£0, 10
au6o f(a)f(c}<<0, nubo f(c)f(b)<<0. B rauecrBe HOBOIO
npomexyTtka [a, b] 6epeM TOT, Ha KOHI[AX KOTOPOro QyHKIHA
NpHHHMaeT 3HAYEHHs Pa3HbiX 3HaKoB. JnHHa npoMexyTka
cokpaTnaach Basoe. Pasnenum [a, D] nomosaM m H3 IBYX
MOJIyIeHHBIX [IPOMEXYTKOB BhibepeM TOT, Ha KOHUAX KOTO-
poro QYHKIHS NPHHUMAET 3HAUCHHS] PAa3HBIX 3HAKOB, U T. J.

ITpounecc nponoskaeTcs X0 Tex nop, Noka MOALYJb 3HA-
yeHHs (QYHKUHM B HalJeHHOH Ha AaHHOM LIare TOYKe X He
6yner mennwe 107" (ecam n=>5, to |f(x)| <0,00001).

11. TlonbiTaemcsa pacnpeaesuTs rJaBel 0 TOMAM PABHO-
meprno. Ha xaxkneit Tom npupercsi He Gonee P=[N/K'l

raae, rge [ 1 — okpyraenue no usabmrky. Toma ¢ l-ro mo
(K—1)-# 6ynyr comepxatb no P rjas, a TOM C HOMEpPOM
K—(N—PK) rnas. Halizem MakcuManabHbId 06beM TOMa
IpH TaKOM paclnpejejeHuy. 3alOMHUM €ro B TepeMeHHOH
high. Dto Oyner oueHka MHHEHMAaJbHOrO o6bema V cBepxy.

B nepemenHoi low OGyaeM xpaHuTh oueHKy V cHu3Y.
BriGepeM ee Kak MaKCHMyM H3 [BYX BeJHUYHH: 0GbeMa
Haubosbuiedl ryaBbl M 4aCTHOrO OT J@JEeHHs CYMMapHOTO
06bpemMa BCeX TJ1aB HAa KOJMYECTBO TOMOE (UTO COOTBETCTBYET
HAEa/bHOMY pABHOMEDPHOMY pAcCHPENeJEeHUIO CTPAHHIL IO
romaMm). OBosHauum uepes level mosycyMMy OUEHOK CBEPXY
H CHH3Y:

level=(low + high) div 2.

[MonwiTaeMmesi pacmpenesuThb IJaBbl 10 TOMaM TaK, 4TOOB!
ob6beM xaxaoro toma He npesocxoguds level. Bynem 3aHo-
CHTb B OYE€PEJHOH TOM TIJaBbl A0 TeX IOp, 0Ka A06aBJeHHE
cjaenylouled rJjiaBbl He IpuBegeT K OpesBblleHuto level.
Mocne storo mnepeiineMm kK (GOPMHUPOBAHUIO CJENYIOLLENO
TOMAa.

Ecau Ham ynanoch pacnpenejuts BCe TJiaBbl M0 TOMaM,
TO Mbl HALIJIH HOBYIO OLleHKY mJs V ceepxy. B stom cayuae
nojaraeMm high=level.

Ecau xe M chopMHPOBAAH fIOCJAENHHH TOM M NOCJHE
3TOr0 0CTaJach elte XoTd Obl OfAHA IJaBa, TO C MAKCHMAJb-
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HbiM 06heMoM ToMa He Ootee level riaBbl pacnpejenuTsb
Hesb3s. TpeOyeTcsi yBeJIMUHTL HUXKHIOW oueHKY. Ilosaraem
low: =level + 1.

TloBTOpsieM 3TOT npolecc A0 TeX mop, MOKa HE CTaHeT
low>high (TreM cambiM 006beM HCKOMOro toma V yrouHen
0 ojaHo#l crpaHuibl). 3uauenue high u 6yJeT HCKOMBbIM
MHHEMaJbHEIM O00bEMOM CaMOTO TOJNCTOro TOMA.

IIpumenenne wmeroga [IUXOTOMHH K pEIIEHWIO JaHHOH
3ajlaud TI03BONAET 3HAYUTENbHO COKPATHTh Nepe6op BO3-
MOXKHbIX BAPHAHTOB.

12. OcHOBHA$t CTpPaTerna pEIUEHHS 3aKJI0UAeTcs B TOM,
YTO KaXIblil C/IeAyOlmHil KaMeHb KAaIeTcs B Ky4yy C MeHb-
mieit Tekyweidi wmaccoi. [Ipu 3TOoM B mnepByl0 Kydy Haao
MOJMIOXKUTh KaMeHb MaKCcHMaJibHOH Macchl. llokaxewm, uto
3TOFO AOCTATOUHO, WTOGLI rapPaHTHPOBATH NPABHJbLHOE peule-
uue 3agaud. [lo oxkonwanuu pacnpepesnenusi KamaeH 1o
KyyaM BO3MOXKHBl 2 CHTyauUuH:

1) Bce KaMHUM nomajsH BO BTOPYI0 Kydy, a ee macca
0CTajlach MeHbIe NOJIOBUHBI Macchl nepsoil kyud. [Tonarso,
4TO B 5TOM cCJiydyae KaMHHU TpeOyeMmnim o6pa3oMm pasbuThb
HeJlb35, CJIEJ0BATEJNbHO, PEIIeHHS He CYLIECTBYET.

2) Cayuyait | ve BrioNHsAeTCA. Toraa BO3MOXHBL caeny-
I0IUe CHTYALHH.

a) Bce KaMHM monaJjH BO BTOPYIO Kyuy. B sTom cayuae
SICHO, YTO MAacChl Ky4Y OTJAMYalOTCA He 6GoJjiee 4yeM Ha
IIOJIOBUHY [epPBOH KY4H, €CJH Macca NepBofi Kyuu
6oJsbule, WM He 6oJsiee YeM Ha MacCy [OCJeNHEero
KaMHS{, M0Ji0OXKE€HHOI0 BO BTOPYI0 Kydy.-B Jio6oM H3
ITHX ciydyaeB TpeGyemMoe yCJIOBHE BHIIONHAETCS.

6) B nepsyto Kyuy nonaju u apyrue kamuu. Torna sicuo,
4TO MAacChl Kyd OTJAHYAIOTCA He Gojiee yeM HA Maccy
caMoro THXKeJoro Kamus, kpome nepsoro. Chenosa-
TeJNbHO, U B 3TOM CJydae YyCJOBUE 3aJayd BHIIOJHSA-
erTcs.

13. Ha nauanbnoM sTame B NepBYIO Kyuy Kaanercs

CAMBIH TSXKeJbIH KaMeHb, a. BO BTOPYIO — ABA CJENY WuiHX
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no macce KamHus. Jus ocraBmHMXCA KaMHeli peasusyercs
onMcaHHas AJd 3agauu 12 crparerus.

14. Mbt MoxeM oTcopTHpoBaTh 006a MaccuBa — H A,
u B (nanpumep, no HeyGbIBaHHIO), najiee, eC/Au MepBbie
aJieMeHThl MaccusoB A W B coBmnajaior, To HIEeM H B A,
H B B MHHUMAaJbHBIE 3JiIeMeHTH GoJibllie JaHHOrO H MOBTO-
psieM CPaBHEHHs; €CJH e 3JIEMeHTHl He COBNajaaioT Ju6o
OJHH H3 MacCCHBOB yXKe 3aKOHUHJICH, a APYroil emie HeT, TO
MAaCCHBH He MOXOXKHU. '

{A u B yxXe OTCOPTHPOBAHBI}
i:=1; {cMmoTpuM maccuBnl A u B, HauuHas ¢ nepBbIX}
j:=1; {snemenrosn}
while (i<<=10) and (j<=158) and (A[i]=B{j]) do
begin
element: =A|i];
while (i<< =10) and (A[i]=element) do
i:=i-1; {nouck HecoBmapamImero sjJeMeHTa}
while (j << =15) and (B [j]=-¢element) do
ji=j+1; {moucK HecoBNajawIEro 3JeMeHTa}

end; v

if i=11) and (j=16) {npocmorpenu Bce 3/eMeHTHI
A u B}

then writeln ("Maccusul noxoxu’)

else writeln ("Maccusel Hemoxoxu’);

15. Kaxpomy ciaoBy npHiucelBaeM HOMEp B CJiOBape.
CHauaJsia coprupyeM OYKBBI B KaXKA0OM CJIOBe 110 (HanpHUMeD)
HeyGbiBaHuI0. [losiyuaeM Kakoli-To «KJII0Y», KOTOPBIA COBIia-
JaetT y BCeX cJoB-aHarpamm (Hanpumep, CcJaoBa <JOM>»
H «MoJ1» HpeoGpa3yloTCcs B OJHH H Te Ke KJKIYH <JIMO»).

Jlanee Mbi COPTHPYEM KJIIOYM CJIOB {COBMECTHO C NPHNH-
CaHHBIMH HOMepaMu) o HeyOeiBaHHIO. Bce oauHakoBbie
KJII0YK 6yAyT pasMemiaTbCs B OTCOPTHPOBAHHOH nocaenoBa-
TEJBbHOCTH CJIOB APYT 3a ApyroM. Mel npocMaTrpHBaeM Mony-
YeHHYIO IO0CJAeJ0BaTeNbHOCTb, HIEM COBNaAaiomue KII04uH
M 10 HPHIHMCAHHBIM HM HOMepaM HaxXOAHM B CJIOBape co-
OTBETCTBYIONLIHE CJOBAa-aHAIPaMMBL. ’
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16. OrcopTupyeM OTpe3Kd B MopsifiKe HeyObIBaHUS KOOP-
JMHAT JIeBBIX KOHLOB H OGyIeM MOIeNHPOBAThH IOC/IE0Ba-
TeIbHOE HX 3aKpAIlUBaHHE, HAUMHAA C CaMOr0 JNeBOro OT-
pe3ka. HasoBem 3akpamuBaeMblM TOT OTPE30K, KOTOPHIH
aBjasieTcs o0beAHHEHHEM ONHOTO UJIM HECKOJBKUX OTPE3KOB.
Kaxnariii pa3, xkorga 6GepeM HOBBHIE OTPE30K U3 YNOPAAO-
YeHHOU MOC/AeJOBATEe/NbHOCTH, Mbl aAHAJTH3UPYEM Caedyloliue
BO3MOKHBIE CHTYAIlHH.

1) Ecau HoBBHIH OTpPe3ok Iepecekaercsi ¢ 3aKpalliuBae-
MBIM OTpPe3KOM (ero JieBasi KoopjauHaTta He GoJiblie
 KOOPJMHATBI NPABOr0 KOHIA 3aKPALIXBAEMOrO OTPEe3-
Ka), TO HOBBIM IIpaBBIM KOHLOM 3aKpalIHBaeMoOro
cedvyac oTpeaka CTaHOBUTCH OoJiee NPaBbId H3 KOHIIOB
3aKPaliUBA€MOr0 4 HOBOT'O OTPE3KOB.

2) Ecusiu HOBBIH OTpPe30K He mepeceKkaercs ¢ 3aKpallupae-
MBIM OTDPE3KOM, TO 3aKpacKa NpeAbiAyILiero oTpesxa
3aKOHYEHa, ero [JIHHa CYMMHpPYeTCs ¢ AJHHOH yiKe
3aKpalleHHOH YacTH, a 3aKpaUBaeMbIM OTPE3KOM
CTAHOBHUTCH HOBbLIH OTPE30K.

fIpouecc npoponxaerca a0 Tex nop, noka He OYAYT
npocMoTpeHnl Bce oTpedku. Ilocae 3Toro gavna nocaennero
3aKpallUeHHOI0 OTpPe3Ka CyMMHpyercsl ¢ AJAMHOH paHee 3a-
KpauleHHOH HacTH.

17. OcHOBHAs HOest COCTOMT B TOM, 4TOObI HE HUCHOMb30-
BaTh Onepaiuio YMHOXeHHs ABYX uicesa. Ecan uncaa Harty-
pajbLHble, TO OJHA M3 Nap AOJNXKHA COAepXKaTb MaKCHMalb-
. HOe H MHHHMaJbHOe uHcaa. Paccyxnaa TakuMm o6pa3oM Anas
OCTABIIUXCSI YHCEJI, IPUXOAUM K npoctoMy anaropurmy. Cop-
THPyEM uHCla B nopsiake HeyOriBanusa. Torga napsl cocras-
JSIOT NepBOe M NocJeaHee 4YHCja, BTOPOe M IpeRnoc/enHee
# T. O. CuTyauuss HeMHOro H3MeHsIeTcs, eCJid 4uc/aa uedble.
B 31OoM Cciiydae BO3MOXKHBI TPH BapHaHTa:

1) Iponssenenne pasuo 0. B 3TOoM cayuae cymecrByer

x0T 6bi N HyJsesoix sjeMeHToB. IlosTomMy naphl 6y-
LyT OPraHu30BaHbl M3 OJHOrO HEHYJEBOr0 JeMeHTa
U OJIHOTO HYJEBOTO HJIH H3 JBYX HYJIEBBIX 3JIEMEHTOB.
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2) Tpoussenenue nonoxurensbuo. B atom cayuae nmepe-
MHOXKAWTCA HOJNOXKHTEJbHbIE YUCJAZ C MOJOXKUTENb-
HBIMH, @ OTPHUATeJbHbIE — C OTPHLATEJNbHBIMH MO
NpaBuJy, KaK H B CJ1y4ae ¢ HATYpPaJbHBIMH YHCJIAMH.

3) Ilpoussenenue orpunareantHo. B sToM ciaydae nepe-
MHOXKAeTCsl MHHHMAJbHOE MOJIOXHTEJbHOE YHUCJI0 C
MUHUMAJbHBIM OTPHLIATENbHEIM H T. A.

Jas onpenejieHusi curyanuid. JOCTATOYHO MHOACYUTATH
KOJIHUECTBO HYJIEBbIX, MOJIOXKHTEJNbHBIX M OTPHIlATEJbHBIX
3JIEMEHTOB.

Ecnu ecTh HysneBbie 3J€MEHTHI, TO BO3MOXKEH TOJIbKO
sapuaut 1). Eciiu konnuectBo NOJIOKUTEJBHBIX 3J€MEHTOB
He PABHO KOJHYECTBY OTPHLIATEJNbHBIX, TO BO3MOXEH TOJbKO
BapuaHT 2). B apyrux cayyasix Bo3MoxHa curyauusa 2) u 3).

Hasi onpenenenuss 3Haka INPOW3BeIeHHs] DPacCMOTPHM
YyeThipe 3JEeMEHTa MAacCHBA: MAKCHMAJbHBIA IOJOXHTENb-
HblH (MyCTh 3TO @), MHMHHMaJIbHbLIA TOJOXKUTEABHBH (D),
MHHHMAaJbHBIA oTpULlaTeabHbIf (€), MAKCUMAaAbHBIA OTpULIA-
reqbhblil (d). [lodsitHO, 4TO pelieHueM MOTYT OBITL TOJBLKO
napus (a, b), (¢, d) nan (a, d), (b, ¢). Ecou as=—c, 10
B cayyae a@>> —cC B Nape C 3JeMEHTOM @ [0JKeH ObiTh
MeHbIIKHA TI0 MOAYJIO U3 3jeMeHTOB b U d, a ecaut a< —¢,
10 — GoJbiiuil mo Moxyaw. B ciyuae, ecau a= —c u b=
= —, 3Ta yeTBEpKa He JaeT HUKaKoH HHPOpMaLHH O 3HA-
K€ [pPOHM3BEJleHHsi, MO3TOMY MOXKHO nepeiiTu K ciaeayoumel
deTBEpPKe YHCeJT M T. [, I0Ka He OyneT yCTaHOBJEH 3HaK
npoussefenus. Ecau e npocMOTpeHs! BCe YHCJaA, @ 3HAaK He
YCTaHOBJIEH, TO OH MOXer ObITb KaK NJI0C, TaK H MHHYC.

18. Hro6bl cymMMa npousBefeHdit nap Objia MaKCHMAaJb-
Ha (MHHMMaJIbHA), HeOGXOAUMO YNOPALOYHTb HaGopet A U B
‘OAHHAKOBBIM (pa3nuuHbIM) 06pa3oM, H napsl 6yayT. COCTAB-
JASITh 3JIEMEHTH, CTOsLLKHEe HA OJAHHAKOBHIX MO3UUHUSX B YIO-
psiioueHHbIX HaGopax. DTo cjefyeT H3 TOrO, UTO eclH a<b
U c<<d, 1o ac+bd>=ad-} be.

19. IIpenrnosoxuM, YTO CpeiH NATH YHCEJ HET OJAHMHAKO-
BBIX (CJyuail COBIIaAAIOUIMX YHCEN PACCMAaTPHBACTCA aHAJO-
ruano. B nasnbuedimem Gysem 0603HauaTh ONEpauHio CpaB-
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HeHuss sHaukoMm «:». Hanpuwmep, 5:3 osHauaer, 4To Mbl
CPAaBHHBAaeM NATOE H TPeThe yHcsa. 3anuch 5<C 3 o3Hauaer,
YTO OSTOE YKCJO MEHbIIE TPEeTbhero.

Cuauana soinosinum onepauuu 1:2, 3:4. [1pu HeoGxonu-
MOCTH, TNepeHYMepoBBIBAs uYHc/Aa, HojgydyaeM, uTto 1<C2,
3<C4. Hasnee BuinoanseMm onepauunto 1:3. OnsATb xe mpu
HEOOXOAHMOCTH, NlepeHyMepoBbIBas yucsa, noaydaem 1<<3.
Boinosiuaem omepandio 3:5. IIpu 3ToM BO3MOXKHBL CjeAylo-
I{He CUTYaUKH:

1) 3>5. IlopgBoasi UTOr yYeTHIpPEX NpPOJAENAHHLIX Onepa-

uuii cpaBHeHuns, umeem: | <C2; 1<<3<C4; 5<<3.

|-st onepauus 2:3
1
2;3 2%3
6-1 onepauus 2I:4 5I:2
2>4 C2<<4 5>2 52
7-3 onepauns i!:5 l:|5 l<|2<5<3<4 l|:5
I l
1I>5 115 1;5 1%5 1>5 1<5
5<1<|3<4<2 5<1|<3<~2<4 5<1<2,<3<4
1<<5<C3<d4 <2 1<<b<C3<CdC2 1<<b<<2<C3<4
2) 3<5. |
CpasuuBaem 4 u 5. -

Mycrs 4<<5. Torma 1<<2; 1<C3<<4<h.
Boimonnsem 2:4. B 3aBucumocTH OT pe3yJsbTara
nejqaem aubo 2:3, aubo 2:5. OcraBlunecss BapHaHTH
paccMaTpHBaeM aHaJOrHYHO,

20. be3 notepu oOUIHOCTH NPEAHOJONKUM, YTO JEMEHTH
maccuBa A ymopsaouensl B BO3pacralomeM nopaake (Bo
MHOXKeCTBe Her AYO/IUDPYIOIUXCA 3JEMEHTOB, [I03TOMY Mac-
cuB A ynopsifoueH WMEHHO B BO3PACTAIOILEM, 4 HE TOJBKO
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B HeyOniBawineM nopsake). Ecau 310 He Tak, T0o nobaBisem
B MPOrPAMMy MHOANPOrpaMMy COPTHPOBKH.

Ecan ceofictBo (#) BHIMOJNHAETCS A IOAMHOXKECTBA B,
TO OHO BLINMOJHSETCH H JAJs TPeX HaHGOMbIIHX MO BeJHUHHE
snemenToB B. O6parHO, U3 BRIMOAHMMOCTH (*) AJS Tpex

MAaKCHMAaJIbHBIX 3JIeMEHTOB B cienyeT BHINOAHUMOCTH ()

u anis B. Mbt 6ynem BxJouYaTh B B B Mopsifike UX Bo3pacTa-
HHSI 3JIEMEeHTHl 43 A ¥ NpOBepPsITh JJA TPEX MAKCUMaJbHBIX
BLITIOJTHEHHE YCJIOBUS (*).

21. a) Ilycte B nepemennoii MaxEndHere xpanutcs
CyMMa 3J€MEHTOB MaKCHMAaJbHOI'O MOABEKTOPA,
3aKaHyuBalpmerocs B nosuuuud i—1. Jlaa toro
yro6nl nepemensas MaxEndHere nauana xpa-
HUTb CYMMY 3JIEMEHTOB MAaKCHMaJIbHOIO TIOJABEK-
TOPa, OKAHYHBAIOWIEroCcsl B NO3UUUH i, HeOGX0 U~
MO BBIIOJHHTD CJAEAYIOIUIYIO ONEepPalui0 MPUCBAH-
BAHUS:

MaxEndHere: = max (MaxEndHere+ A[i], A[il])

a A48 70ro 4yroObl HaHTH MAKCHMAJBHYIO CyMMY
MaxSoFar snemeHTOB TOABEXTOPA, BCTPETHBILIE-
rocs A0 NO3WLHH i, HANO BBHIMOJHUTHL OflepaLHUIO:

MaxSoFar: = Max(MaxSoFar, MaxEndHere).
IIporpamma:

MaxSoFar: =A[l];
MaxEndHere: =A][1];
for i:=2to K do
begin
MaxEndHere: = max(MaxEndHere -} A[i], A [1])
MaxSoFar: =max(MaxSoFar, MaxEndHere);
end;

6) dnsi noucka MHHUMAJBHOH CYMMBI MBI MOXeM
CHaya/Ja YMHOXHTb BCe 3JIeMeHThl MaccuBa A Ha
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—1, a 3aTeM ucKaTh, Kak ¥ B nnyTe a), MaKcu-
MaJIbHYI0 CyMMY.

B) Onpenenum maccus C[0..£] Takoii, yro C[i]=A[1]+
+...4AJi}, €C[0]=0. 3ametum, uro

S(M, N)=C[N]—C[M—1].

Cymma S (M, N) snementoB Bekropa A [M]+... +A[N]
paBHa Hyao, ecan C[M—1]=C[N] Hcxogs u3 srtoro
coobpakeuns, BozbMeM MaccuB C, OTCOPTHPYEM ero, 3aTeM
HalieM MHHAMAJIBHYIO [I0 MOAYJII0 PA3HOCTb ABYX COCEHIHHX
3JIEMEHTOB OTCOPTHPOBaHHOIO Maccuba (T. e. HalileM ABa
HaHMeHee OTJIHYAIIiHXCa ajeMeHTa MaccuBa C). Dra pas-
HOCTb KaK pa3 u 6yJer HauGoJsee GJU3KHM K HYJI0 3HAYEHH-
em cymmer S (M, N).

r) Kak u B npeamaymeM nyHkTe, chOPMHpPYEM MacCHB

C, 3atem ero orcoprupyem. Ham najgo maiiTu B 3T0M
maccupe apa saementa C[i]l u C[f], 3naueHune pasno-
CTH KOTOpbIX Haubosee 6au3ko kK P. IlycTe Maccus
C ynopsinoued no HeyOGbLIBAHWIO, M i H j — HHAEKCH
TEKYLUX NPOCMATPHBaeMbIX 5JeMeHTOB Mmaccusa C.

ir=L j:=1

MinSoFar: =abs (C[2]—C[1]—P);, {Tekymee 3suaue-
HHE MHHWMAaJIbHOH DPa3HOCTH}

while (i< =k) and (j<< =k) do

begin
if i<<> j {ecau 310 He OAMH M TOT XKe 3/1eMEHT Mac-
cusa C}
then MinSoFar: =min (MmSoFar, abs (C []]-—C [i—P)
it C{j]—Clil>P
then i: =i+ 1; {yBesnunbaem BhruMTaemoe}
else ji=j41; {yBenuuuBaem ymenoumaemoe}

end;

22, 3ameruM, uTo ecan Mbl 3Haem cymmy S[il=X[i]+
+...+X[i4+M], To moxem Bbluncaute S[i-1] no oge-
BUIHOH Qopmyaie

Sl41}=S{{+X[i+M+1]—X{i],
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H HeT HeoOXOXHMOCTH BO BJIOXKEHHOM LMKJE AJist BblUHCJe-
Hus S[i-+1}

23. Tlycts A ~— 3to K nepBhix 3jieMeHTOB MaccuBa X,
a B — nocaenunx N — K. Heo6xozumo u3 wmaccua AB
noayuuthr wmaccus BA. Ilycrs ects mnoamporpamma
REVERSE (i, j), kotopas peBepcupyer (MeHseT NOPALOK
5JIEMEHTOB Ha OOPaTHBIA) 4acTh MaccHBa X ¢ MHAEKCAMH OT
i 1o j. HauaB c maccuBa AB, pesepcupyem uacts A, nojy-
yaeMm (A") B; pesepcupyem B, noayyaem (A")(B'); pesepcu-
pyeMm Bech maccus, noayuaem ((A")(B")Y =BA.

[MponeMoHCTPUPYEM ONUCAHHEIA aJirOPHTM Ha IpHMepe.
Ilycts X ects mnocaepoBatedvHocts 1, 2, 3, 4, 5, K=3:

REVERSE (1, K); {3, 2, 1, 4, 5}

REVERSE (K41, N); {3, 2, 1, 5, 4}

REVERSE (1, K} {4, 5, 1, 2, 3}



Fnasa 3. AJITOPUTMbI LEJIOYUCJTEHHOH
APUPMETHKH

§ l.‘ MOUCK AEJHUTEJEH YUCIA.
NPOCTDBIE YHCJA

HarypasnbHoe uncio b Ha3blBaoT deauresem HaTypaJb-

HOTO YHCJA @, €CJIH @ NMPENCTABUMO B BHJE NPOU3BEIEHHS
a=bc, . (1)

rjie ¢ — HaTypaJibHOe 4YHcJ0. B 3toM ciaydyae roBopsT, 4TO
YHCJO @ JedauTCss 6e3 ocTaTKa Ha 4MCA0 b, WJH, Kopoue,
Yyyucio a pexutcd Ha uucao b. s ¢opmynst (1) caenyer, uro
YHCJIO @ JENHTCH TaKKe Ha YUCJO ¢, T. €. ¢ — AejuTeNb
yucna a. Hanpumep, 156=3-5, 3 u 5 — nesuresin uucna 15.

Yucno | asaserca AeaureneM JawGOro HaTypadbHOTO
YHCJA, TIOCKOJbKY JII0G0E HaTypaJbHOE YHCJIO AEJTHTCH HA
1 (a:1=a).

Uncno, nensinieecss Ha 2, HA3bIBAIOT YETHbIM; YHCJO, HE
Jejsduieecss Ha 2, HA3LIBAIOT HeHETHbHIM.

Kparnoim uucia b Ha3wpIBAIOT YHCAO @, KOTOPOE NEJUTCA
Ha b. MHOXKeCTBO YHCeJi, KDATHBIX AAHHOMY YHCIY b, Gecko-
HEUHo.

B nporpamMmupoBaHuu AJisi ONPELeNEHHs] TOTO, sABJsETCA
JU YHCJIO0 b pesuTeseM uHCAA @ WM HET, NOJbL3YIOTCH
CJAeYIOIHM CBOHCTBOM: €C/IM UMCJAO @ AEJUTCA Ha UHCIO b,
TO OCTATOK OT JAejeHus paeen 0.

ecau mod (a, b)=0
TO

P:=«Henurca» (3.1)
HHaue

[ P:=«He peaurcs»
BCE

HartypaspHoe uucno a, He paBHoe |, HasbiBaercs npo-
CTbIM, ECJIH OHO IEJHUTCA TOJbKO Ha ce6sd H Ha I, T. e. HMeeT
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TOJIBKO JBa jequrtens. HartypajbHoe 4HCJI0, OTJIHYHOE OF
1 M me sBIAOIEECH NPOCTHIM, HA3bIBACTCSH COCTABHLIM.
JLpyrumu cnoBamu, HaTypaJbHOE YHCJIO HA3LIBAETCSA COCTAB-
HBIM, €cJii OHO uMmeer OoJsiee AByX Aesuteseid. Uucao 1 He
OTHOCHUTCSI HHM K TPOCTBIM, HH K COCTABHLIM HHCJAaM, IO-
CKOJIbKY HMeeT JiHllb OAHH Jenurtesnb. HarMmeHbmwnM 1npo-
CTBLIM YHCJIOM SIBJSETCH YHCJ0 2. DTO eJHHCTBEHHOE YeTHOoe
npoctoe yHca0. OcTasibHble MPOCTHIE YUC/HA SIBASIOTCS He-
YETHLIMH.

Has toro 4ro6Gbf HaHTH AEJUTEeNd YuMcaa a>>1, Mb
JOJIKHBI MONBITATHCS HAEJUTh AAaHHOE YHCJO Ha BCE OTJHY-
Hble 0T | uhcaa, Medpmue a. Ecam a He pasjenusnoch HH Ha
ONHO M3 HHUX, CNeA0BaTEeJNbHO, OHO SIBJSETCA MPOCTHIM.

MaccuB B 6ynem HCHOJL30BATL AJS XPaHEHHS AeJHTE-
Jged 4ucaa @, NepeMeHHyI0 P — Ons onpemesieHus TOro,
TIPOCTO€ YHUCJO MJH COCTaBHOE, IepPeMeHHYI0 & — gag obo-
3HQUeHHUsT HOMEpa TEeKYIUero NeJHTeNs 4ucjaa a.

P: =«mnpocroe»
B[l]: =1
B[2]: =a
k:=2
HIL gas i1 ot 2 mo a—1 (3.2)
ecau mod (a, i)=0
TO
k: =k-1
B [k]: =1
P: = «cocraBnoe»
BCE
KII

Ilocie BBINOJHEHHS aJATrOPHTMA TepBbie %k 3JeMEHTOB
‘MaccuBa B GyayT cojepxaTh BCe LeJHUTENH 4HCIAA 4.

B npuBeeHHOM aJTOPUTME MBI JSJWJIH YHCJIO @ HA BCe
orsauunbie oT | 4uesa, menbiuue a. Ha camowm gene penuresn
He MOXeT mnpeBblmiath a/2 (mouemy?). Yuer 3TOro oue-
BHJHOTG (paKTa MPUBOAMT K YBEJHYEHHID CKOPOCTH paboThl
nporpaMMel B ABa pasa.
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Anroputm (3.2), KpoMme HaxoXAeHUS AeaHTeneld uucaa a,
ompenenser, iBJAgeTCs JIM YHCA0 @ NPOCThIM HJIH COCTABHBIM.
Eciau Ttpebyercss TOMBKO ONPENENHTb, MPOCTOE YHC/JAO HUJH
COCTaBHOE, TO JaHHBIH aJropuTM MOXKHO YyJayuuluTh. B ca-
MOM jJeJie, U¥KJa Aadg i or 2 g0 a—1 BhinoJassercss a—2
pasza. OpHako AJAf NPOBEPKM NPOCTOTHI YHUCAa 4 JOCTa-

TOYHO BBIIOJHHTb AAHHBIH LIHKJ [\/t_z_] pas ([\/Z]—-—uenaﬂ
YacTh OT KOPHS KBAJPAaTHOrO U3 @). DTO BbITEKAeT H3 Cely-
ouux coobpaxenuii. Ecau a — yucno cocraBHoe, ero Mox-
HO MPencTaBUTb B BHUAE a=b-c, rae b<\/;, c>\/21—. Ecan
a penutcd Ha b, To oHo Oyzner menutbest M Ha ¢. Ecau a He
JeUTCA HH HA OHO YHCJO, MeHbIllee MMM paBHOE \/;, TO
OHO He OGyJler OeJUThCA HH HA KaKoe APYroe 4ucJo.

3anuuieM afropHTM [POBEPKH, SABJIAETCA JIM UHHCJIO
@ OPOCTBIM:

P:=«npoctoe»

Hu aad i ot 2 po int(sqrt(a))+1 (3.3)
ecau (mod(a, i)=0) u (i<<a)
TO
P:=<«cocraBnoe»
BCE
K

B uuxae OJISI kK Bennuuse int(sqrt(a)) nobasaeua 1,
TaK KaK 3HauyeHHe Sgri(a) sBAAETCA BEUIECTBEHHBIM H MO-
KET BbIYMCIATLCSA C NOTPellHOCTbIO.

Wpeell yMeHbIIEHHs KOJIMYeCTBA BLINOJHEHHH UHKAA
MOXHO BOCMOJIb30BATbCS H JJISI HAXOXKJAEHHS [eauTesei
uncia . IlonbiTafiTech CAeNaTb 3TO CAMOCTOATENBHO.

AJTOPUTM OnpejesieHHsi MPOCTOFO YHCAA MOXKHO elle
yAYUIIHTb, €CJH OCTAHABJIUBATHCSA CPA3y NHoOC/e TOro, KOria
YCTaHOBHJIH, YTO UMCJO HE SIBJASETCH MPOCTHIM (T. €. ecdH
@ pa3jenusioch Ha Kakoe-THGO 4YHCJO).

P: =«npocroe»

=2

Hy 1noka (i<< =int(sqrt(a))+1) u (mod(a, i)<<>0)

| ir=i+41 (3.4)
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KLt :

ecany (mod (a, i)=0) u (i<<a)
TO
P: == «cocTaBHoe»

BCE

* MHOXECTBO MPOCTBHIX YHCEJ SIBASETCS GeCKOHeUHbIM.
OueBHAHO, YTO MHOXKECTBO MPOCTHIX UHCEN, He NPEBOCXOAS-
HIMX HekoToporo uuciaa N, 6yner KoHeyHelM. Bo3nzkaer
BONPOC -— KAK K€ HalTH 3TH NPOCThle uHcJa?

MoxHo, KOHEYHO Xe, IPOCMOTPeTh nepsuie N HaTypanb-
HbIX YHCeJa M JJis KaXJOOro [poBepsTh, SBJAAETCA JH OHO
npocteiM. OnHAaKO JNAaHHBIH METOM, XOTh H HPOCT C IEPBOro
B3rfifia, He fABJsieTcsl 3(PeKTHBHLIM, TAK KaK nporpamma
6yner pa6oratTh oueHb MEAJIEHHO Aaxe A HeGoablux N,
(Moxete nposepuTh!)

Jlyume Bcero mesarh 3T0 METOAOM, KOTOPBIH IPELJIONKHI
dparocdhen Kupenckuir (or. 276—194 rr. po H. 3.), ApYr
Apxumena. Hasnpaercs meron — pewero dpartochena.

CyTs Merona cieiyiowiasi: BhIMUIIEM TIOAPSA BCe 4ucHa
or | no N. Ilepepim ctout uucao 1. OHO He aBJAsSETCS NPO-
cThiM. Boiuepkuem 3t0o uucao. Caenyiouiee uucao 2. 3T1o
npocroe yucao. OcrapisieM ero M BhIYEDKHBAEM BCe UHCJA,
KpatHble 2. 1715 aTOro 10cTaTouHO BRHIYUEPKHYTh KaXK/10€ BTO-
poe uncao0, HaunHag cuer ¢ 3. [lepBbIM HeBbIUEPKHYTBIM YHC-
Jom Gyaer 3. 1o npocroe uucho. OcTapJiisieM €ro U Bbiyep-
KHBaeM BCe YUCJa, KpaTHbie 3, T. €. KaX[10€ TPETbe YHCIO,
Hauuuas cuet ¢ 4. (Ilpu cuere He0Gx0AMMO YYUTHIBATD H pa-
Hee BhiUePKHYThHIE UHCJIA, II03TOMY HEKOTOPhIE YucJa BblUep-
KHMBAa1OTCs BTOPOH pa3: TakuMu YHcaamu GyayT 6, 12, 18...))
IMocne stoff onepauuyu mepBbIM HEBHIYEPKHYTHIM, a 3HAUHT
npocroim, 6yaer uncao 5. OcraBigeM 3TO YHCJIO U BhHIYEDKH-
BaeM BCE 4YHCJIa, KpaTHbie D, T. €. KaXA0€ MNATOE YHCJO,
HauuHas cyer ¢ 6. 3aTeM mepexoAuM K CJAEyIOLLEMY HEBbI-
YepKHYTOMY uYHCJHYy 7 H TakK najnee. Takum crnoco6oM Mbl
BLIYEPDKMBAEM BCE COCTABHbiE YHCJA, OCTAHYTCH JIMIUb HPO-
crole. B Tabnuue npuBeseHsl pe3yJbTaThl YKa3aHHBIX [eii-
c¢TBHH ans N =_50; BoiuepkHyThle YHC/AA NOLYEPKHYTHI.
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1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 2 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 4 45 46 47 48 49 50

Merton BparocheHa nmosyuns Ha3BaHWe peluera no cJie-
RylomuM npuyuHam. JIpesune rpexu paGouyue 3anucu Besd
3a0CTPEHHOR NaJIouKOH HAa BOCKOBHIX jAomiedykax. Tako#l na-
Joukoi dparocheH NpoKaJbiBall Te Mecta, rie Oblid HANH-
caHpl cocraBHble yuchaa. [Tocae sToro mouieuka CTaHOBHJACh
noxoxei Ha pewero: [Ipumenas meron 3partocena, kak Oul
OTCEUBAIOT, MPONYCKAT Yepe3 peleTo BCe COCTaBHbIE YHC-
Ja H OCTaBJSIOT TOJbKO MpPOCTHIe.

Jas xpaHeHHs gucen co3pgaiauM MaccuB B[l.n]. Bna-
yaJjie 3aHeceM B Hero 4ucjao 2 W Bce HeYeTHBIE HHCAA,
TaK KaK BCe YeTHbIE, KpOMe UMcJa 2, ABJSIOTCA COCTaBHEL-
mMu. 3arem OyneM 3aMeHATb HYJsAMM BCe YHCJIa, KpaTHBE
3. Ilocne sToro HafimeM mnepBoe HeHYyJeBOE YHUCJIO IMOCHE
ydcna 3 U OyneM 3aMeHsTb HYJSiMM BCE UHCJa, KpaTHbie
emy. Tak npoposxkaeM 10 Tex HOOpP, NOKa He NPOCMOTPHM
BECb MAacCCHB, :

N:=div((N-1), 2)

B[l]: =
HO Aas i or 2 o N :epBoHauaJbHOE 3a-
| Bli]: =2%i—1 MOJIHEHHE  MacCHBa
KL :
jt=
HI moKa j<< =N ‘MHJEKC IIepBOro
ir=j4+BIj] :00HyAsEMOro
HU moka i<<=N
Bli]: =0 :00Hy/IeHHEe YHCes,
ir=i+Blj] {KPATHHIX TeKYyIleMy
KIL :
jr=j41 (3.5)
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HI MOKa (_|< N) u (B[j]=0) :nouck ouepexHoro
[it=j+1 :HEHYJIEBOTO YHCJIa

Ki{
K1,

drot anroput™ paboraer poctaTouHo Guictpo. Has N=
=10000 pesyabrar noayuvaerca uepe3 3 cekyHabl (s
IBM PS/2—286). OnHako y Hero ectb OLHMH HELOCTATOK:
IJis XpaHeHHs BcexX uHceJa TpeGyeTcssi MacCHB CJHILKOM
Goabmoii pasamepuoctu (5000 anemento ansa N =10 000).
[ToaTOMy MOXHO BOCIIOJIB30BATHCS [PYIHM aJICOPHTMOM,
KOTOphili paGoraer MejJjienHee, OAHAKO He TpebyeT coxpaHe-
HUS B MaCCMBE BCEX HEUETHHIX UHCE.

B wMmaccuBe 6yneM XpaHHTb TOJNBKO IPOCTHIE YHCJA.
Brayase B MmaccuB moMectuM uMcao 2. Paccmarpusas
ouepelHOE HeueTHOe uuciao X, 6yaeM AeauThb €ro Ha npejue-
CTByWOIii{He eMy npocteie uncjia. W ecau Hu Ha onpHo M3
NpeAIieCTBYOIHAX IPOCTHIX YHCEJ TeKyllee He NeJHTCH, TO
OHO caMo sBasieTcss mnpocthiMm. IIpoBepky Ha jaejaumoctb
yHcJda HYXHO 34KaHYMBATHL [0CJAe TOro, Kak INpOBepeHa
IeJIUMOCTh Ha MPOCTOe YHC/0, He npeBocxoasee [sgrt (X)].

Bl]: =2
ji=2
i:=3
HI noka i<< =N
k:=1
d: =int (sqrt (i))41
il noka (B [k]<< ==d) u (mod (i, B [k])<< >0) u (k<<j)
| k:=k+1
K1 (3.6)
ecau Blk]>d
TO
B [j]: =i
lir=i+1
BCe
ir=i+42
K1{
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Haunwslft aaroput™ Ha KoMmObioTepe ¢ 286-M npouecco-
pom npu N=10000 Boigaer pesyabrar yepe3 12 CekyHz.
Caenyer o6paTiHTh BHHMAHHE H HA HEOOXOJHMOCTH BBejge-
Husl nepemeHHoii d. Bripa)keHue, 3HaueHHe KOTOpPOrQ MpHu-
CBauBaeTcs NepeMeHHOH d, MOXKHO BBIYHCJAATH HENOCPEACT-
BEHHO B YCJAOBHU UHKJA, OJHAKO 3TC YNJHHHT pabory
nporpammbl Ao 100 cekyna. (IIposeprre W nongymaiite,
NoYyeMy TaK NPOUCXOAHMT.)*

Bonpocut nAns NOBTOPEHMS

1. Kak onpepenuts, genutca finM faHHOe YUCAO a Ha uucno b?

2. Kax Halitu Bce penmrenu uucna?

3. Kak onpepenvrb, sBnsercs nuM YMCRO NPOCTbIM?

. Hax nonyunts Bce npocTble YyMcna, He NPeBOCXOASUME [RBHHOTO
uncna N?

F

§ 2. PA3JIOKEHUE YUCJIA HA NPOCTHIE
MHO)XHUTEJH

Bcakoe 4uCI0 MOXKHO MPEACTABUTL B BHAE NpOU3Bele-
HUsl NPOCTHIX MHOMKHTENEH, MpHYIEeM Takoe NpPeAcTaBieHUe
SABJISIETCS €JUHCTBEHHBIM C TOYHOCTHIO JO MOPSIAKA COMHO-
Kurenei. DTor ¢akr, Ha3bIBaeMblii OCHOBHOH TCOpeMOH
apudMeTHKY, H3BeCTEH M3 Kypca MaremaTHkH 6-ro kjaacca.
HanoMHuM ajiropuT™M pas/ioKeHHs YKCjga Ha MPOCThie MHO-
KHATENY.

IlycTs 4uca0 a pasnoKeHO B NPOU3BEHNEHUE PiP,...P
T. €. :

a= PPy P - (2)

Haxoauts p; 6yiem no cjeaywoiueMy ajiropuTmy: pasae-
JIHM YMCJIO @ HA HAMMEHbILIEE MPOCTOE YUCAO 2, €C/TH 0CTa-
TOK oT paeseHud pased 0, To p;=2 W 4ucjJ0 @ ymeHbUiaeMm
B 2 pasa, 1. e. a: =a div 2. 3aTeM ONATL JeJMM @ HA 2, eciH
pa3nesnioch, To p,=2 U ¢ ONATb yMeHbLIaeM B ABa pa3sa.
Tak npomoskaem H0 Tex mop, noka a nesaurca Ha 2. Ecau
YHCJI0 ¢ He Pa3fesijioch Ha 2, TO mbltaeMcs JeJHTh @ Ha
caeaywoinee npocroe udcao 3. Ecau pasgenunocs, T0 Haxo-
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MM ouepefHOE p; W ymeHnbuiaeM a B 3 pasa. Ilpomoaxaem
TaK [0 TeX NOp, M0Ka YHC/I0 ACJUTCA HA 3. 3aTeM NuiTaeMmcs
neauts Ha 5, 7, 11, ... . 3akoHuuM Ttorza, kKorma a=1.

B kauecrtBe npumepa paccMOTPHUM pasiOXeHUE HA NIPO-
cTele MHOXHTENM umcna 2520, 3anuce 6yneM NPOU3BOJHUTH
MO0 3HAKOMOH CcXeMme:

2520
1260
630
315
105
35

25620=2.2.2-3-3-5-7

N OTW W NN

—~

Inst peannaaunuu AaHHOTO aJiIFOPHTMA MOKHO BHavajde
CreHepHUPOBATL BCE IPOCThbiE YUC/IA, He GOJbIIHE JAHHOTO
4KucJaa g, H 3aTeM AeJUTh @ nooyepejaHo Ha HuX. OnHako Ha
[NPAKTHKE 3TO 3aHHMMAET JOCTATOYHO BPEMEHH, KPOME TOro,
NOHAAO06HUTCA AOMOJHHTEJSLHBIN MACCHB JJisi XpaHeHusl Npo-
CTBIX YHCEJI.

Heckosnbko H3MeHHM oOMHCaHHBLIE ajsropurm. JlanHoe
ynucao OyaeM JNeJUTb Ha 2, a 3aTeM TOJBKO HAa HEuyeTHbIE
yucsa. Ecayu Kakoe-to HeueTHoe yuca0 X sIBISIeTCHA COCTaB-
HBIM, TO UHCJIO @ Ha HErO He PasfeiuTcs (Tak Kak 4HCI0
a yXKe pa3fieJuI0Ch Ha MPOCThIE UKHCaa, NPOU3BELEHHE KOTO-
puix paBHO X, u oHH Menbuwie X). Ilpocrbie MHOXKHTENU
6yneM XpaHUTh B MaccuBe B, k — HOMeD TeKyIIero Mmpocro-
r0 MHOXHTENs, d — 4uC/I0, HAa KOTOPOE NEeTHM.

k:=0
d:=
HI[ MOKa a>1
ecau mod (a, d)=0

TO :
ki=k+1 (3.7)
B[k]: =d '
a:=div(a, d)
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UHade

ecau d=2
TO
di=d41
HHauye
d:=d+42

BCE

BCE

KIl

[ocse BBIMOJNHEHHS. AAHHOTO aJropuTMa HepBble k sJe-
MEeHTOB MaccHBa B 6yayT comep:aTh HPOCTbie YHCJA, IPO-
H3BeJEeHHEe KOTOPLIX PaBHO 4.

B pasnomxenun uucaa Ha IPOCThie MHOXHTEJIH MOLYT
6biTh papable yuchaa. OOGbenuHAS paBHbie MHOXUTEJH, U3
dopmyansl (2) nonyuuMm ¢opmyay BuAa '

. al a2 a
a==py Py P (3).
rae P, Py ---» Pm— PA3JHUYHBIE IIPOCTbIE YHCJIA, 4
as, ..., 4, — HEKOTOpbie HaTypaJibhbie udcaa. Kaxnoe us g,

IIOKA3BbIBAET, CKOIbKO pa3 BXOJMT MHOKHTENb p; B pasJjoxke-
HHe uucaa aq. [lpousBeneHde B NPaBoil 4aCTH PaBeHCTBA
(3) Ha3LIBAIOT KAHOHUYECKUM PA3AGKHEHUEeM HATYDAJbHOrO
yucaa a. ‘

Taxk, uncao 2520 u3 Hamero npumepa OyAeT 3aNHUCAHO
caenyomuM obpasom: 2520=2%.32.5.7.

BOHPOCB‘I‘ AnS NOBYOPEHMS

1. Besxoe nM uMCIO NPU PaE3NOXKEHMM Ha MPOCTHIE MHOMMTEN
nmeer Bonblie OJGHOro MHOMXMTENN?

2. Kaxk pasnommuts 4MCNO Ha NPOCThe MHOMMTENM?

3. MNouemy He npumeHsicT B HHDOPMAETHKE anroputm pas-
AOMEHKS Ha FMpOCTbie MHOMMTENY, M3BECTHbIH M3 Kypca
maremaruxmu?

4. Yto TaKOe KaHOHM4EcKoe pasnomenve?
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§ 3. NTOUCK HAHBOJIBUIETO OBWEIO
AEJUTEJASA (HOJ) U HAUMEHBIIETO
OBHIETO0 KPATHOTIO (HOK)

Ecin a m b — gBa HAaTypasNbHBIX YHCAZ H €CJIH YHCAO
€ TAKOBO, YTO @ JEJHTCA HA ¢ U b ZeJHTCA HA €, TO HHCJO
C HAa3bIBAaT Oélﬂ,HM HAECHUTEJIEM YHCET a H b HPOHSBOJIbeIe
JiBa uHcaa Bcerpa obsazaior obujum Jdeaurenem. Takum
jennteneM ssaserca uuciao 1. Ecau apyrux o6iuux gesnure-
Jieid HeT, TO YUCJIa @ H b Ha3bBAOT B83AUMHO NPOCTLIMU.

3.1, Mouck HOA

Yucio d HasbBaloT Hauboaswum obuyum deaurenem
(HOJN1) uucen a u b, ecnu d sasnasierca oGLIHM JAeUTeNeM
yuces a u b; d genurca Ha n06OH Apyrof oOmUi AeNaUTeNb.
Hdpyrumu caosamu, d — HauGOJbIIUA U3 BCEX OGIMX HeH-
Teqed uucen a u b.

B kxypce MaTteMaTuku HPHUBOAMJCH CJOENyIOMMHE ajaro-
purMm Haxoxpgenuss HOJl. Heo6Gxogumo passioxuTb udHcaa
a 1 b Ha NpoCTBIE MHOKUTEIH H 3aTeM BLIOPATh T€ M3 HHX,
KOTOpbIe BXOAAT W B OJHO W B Jpyroe pasioxenue, Pac-
cmotpum mpumep: HOJ (2520, 2475).

2520 | 2 2475| 3
12602  825|3
6302 275|5
315/3 555
105] 3 1|1
315
7
1

O6une mMuoxutean nopuepkuytol. HOJ (2520, 2475)=
=3.3.-5=45.

JlaHHBIA aJropuT™M Ha NPakTHKE OOLIYHO HE MPUMEHH-
€TCs, TAK KaK pPa3joXEéHHe YhCIa Ha NMPOCThie MHOXKHTENH
yiKe SBJISIeTCS JOCTATOYHO TPYAOEMKO# 3afaueil, a Belb eie
norpeGyerTca HaliTH cpeln HUX oxuHaKoBkie. [ToaTomMy ouens
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yacto aas HaxoxjaeHus HOJl npumensior meroa, KOTODbi#
HaabiBaeTcst aazopurmom Eexauda.

3T0 OAUH H3 CaMbIX JAPEBHHX H NONYJAPHBIX AJTOPHUT-
moB. On onucan eme B «Hauanax» EBkaunpa.

Ilpexae yueM ONMHCATh CaM aJTOPUTM, YKaxKeM HECKOJIb-
ko ceoiicte HOJI, na kortopsle onupaercst ajropurm EBk-
JuIA. :

Ilycth @ B b — oTsiuyHbie OT HYJA HATYpaJbHblE YHCJA,
npuuem a>b, toraa:

1) HO (a, b)=HOHO {(a—b, b);

2) HOI (a, a)=ga;

3) HOL (a, 0)=a.

CroiictBa 2) u 3) 9BAAIOTCH OYEBHIHBIMH.
Ilpumeuanune [Hoxaxkem ceoficteo 1).

CBoiicTBo GyeT JOKa3aHO, €C/JTH Mbl YCTAHOBHM, YTO MHOXECTRO O6IIHX
neauTeneil yucea a ¥ b coBnanaert ¢ MHOXKeCTBOM OGHIHX ZeuTenell yucen
a-—bu b, 1. e. Beakuil 06umuil genuTtens X uncena a U b sipssieTcs neAuTeNEM
uncen a—b u b, u naoGopor. Ecnu X — peauresns a b b, o a=kX v b=1X
nns Hexkotopuix k u [ Torpa a—b=(k—{) X, 1. e. X siBngerca o6mum
penutenem uuces a—b u b. HaoGopot, nycts a—b=mX n b=nX ana
HEKOTOPHIX m u n. CkanansiBas, noayyaem a=={n-m)X. Takum o6pa3om,
X sBasietca o6mum pesureneM a u b.

IMepeuncnenHrle paBeHCTBA MOACKA3BIBAIOT HIEK aJro-
patma uaxoxknaenus HOJL: Hyxuo or Gosbniero OTHHMaTh
MeHblee, A0 T€X IOpP, NOKAa YHCJAA He CTAaHYT PAaBHBIMH
(cBoiicteo 1)), nocsie uero HOJL nafinerca no cpolfictsy 2).

IMpumep: Haiitu HOJ (530, 155), a==530, b=155.

b

a -
- 530 155
375 155
220 155
65 155
65 90
66 25
40 25
15 25
15 10
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5 10
5 5
Anroput™m 6yjer ciaeayOmuM:

HI Noka a<<>b

ecau a>b
TO
a:=a—>b (3.8)
HHaue
b:=b—a
BCE
KIL
NOD:=a

Ecau npoananu3upoBatb paGoTy AaHHOIO aJropuTMa, TO
MOXHO 3aMeTHTb, UTO OJHO H TO }K€ YHCJO HYKHO OTHUMAaTb
HECKOJbKO pa3. DTOro MOXKHO H36eaTb, €CIH BMECTO He-
CKOJIbKHX BBIYHTAHHH HAXOANTb OCTATOK OT AejeHus 6ojb-
IIer0 YHCJAa Ha MeHbllee (nogymaiite moueMy). B stom
cayuae cBOECTBO 1) MoxkHo 3anucarts B Bune: HO/ (a, b)=
=HO/l (a mod b, b). Ana okoHuanust paGorsl aJropurma
HY>XKHO BOCMOJIb30BAThCs CBoHCTBOM 3).

[Tpumep: Haittu HOJ (530, 155), a=530, b= 155.

a b
830 155
65 185
65 25
15 25
15 10
5 10
5 0

Anroputm 6yner BeIr/sjierh CAeAYIOHIHM o6pasom:
Hi noka (a<<>0) v (b<<>0)

ecau a>>b
TO
a:=mod (a, b)
HHAue
b:=mod (b, a)
BCE (3.9)
KL,
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ecan a=0

TO
NOD:=b
nHaye
NOD: =a

BCE

[Tocaenuuit onepatop ECJ/IN moxuo 3ameHuTh onepato-
poMm NOD:==a-}+b. Ilogymaiite nouemy.

3.2. Nounck HOK

Ecau a u b — ABa HaTypaJ/ibHBIX YUC/AA H €CJAH YHCJO
¢ TAaKOBO, YTO ¢ JEJNHTCS HA @ U ¢ AEAUTCS HA b, TO uucjo
¢ Ha3bIBAIOT 00uwjum Kparneim uuces a u b. IIpousposnbHbie
JBa yucjaa Bceraa ob6aamalotT o6mwuM KpaTHbIM. Takum
KPaTHHIM fBJISIETCH YHCJIO, PaBHOE [POHM3BENEHHIO ab.

Yuco d Ha3bIBAOT Haumerovwium OOUiUM KPATHOIM
(HOK) uucen a u b, ecan d siBasiercs o6LLMM KpPaTHBIM
yuces a u b; Ha d neqautcs awboe apyroe obmee KpaTHoe.
Hpyrumu cinosamu, d — HauMeHbllee U3 Bcex oGIIMX KpaT-
HBIX 4uces @ u b.

Has saxoxpenus HOK moxHO BocmoJib3oBaThCH aJro-
PHTMOM, H3BeCTHHIM H3 Kypca MmatematHku. HyxkHo pas-
JIOKATH YUCJa @ ¥ b HA TPOCTHIE MHOXHTENH, 2 3aTeM u3
NBYX pasJjioxeHu#l BHIGPATH T€ COMHOXXHTENH, KOTOPBIE BXO-
OAT X0TA Obl B OJHO PAa3JIOXKEHHUE.

IMpumep: HOK (52, 65).

521 2 65| 5
261 2 13113 ,
13| 13- 1 -
1 .
52=2.2-13; 656=5-13; HOK (52, 65)=2.2.13.-5=260.
OpHaKo T10JL30BATHCS 3THM AJTOPHTMOM HA TpaKTHKE
He cjaefyeT (MPUYHHBI omucaHbl Bhille). Jlas HaxoxeHUs
HOK MoxHO BOCHO/MB30BATHCH  CJAEAYIOLWINM CBOHCTBOM:
HOK (a, b)==a-b/HO/ (a, b) (10Ka}uTe CaMOCTOATENBHO).
Hna saxoxaenus HOJL caeayer BOCHOJNB30OBAThCSH aJro-
putMom EBKjauna.
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Bonpocbl Angs noBTOPEHHA

1. Yro rakoe HOL?

2. Kakne criocobnr spiuncnenns HOJIl Bam ussectHbi?
3. Yvo raxoe HOK?

4. Kax Hatitu HOK Ttpex uucen?

§ 4. NTPEACTABJEHUE YUCEJ.
BbIAEJEHHUE HUPP YNCJA

B gpecatuyno#i cucreme cuMc/JaeHHS, KaK H B J060#
JApYroil NO3ULWOHHO! CUCTEME CUHCJ/IEHUS, HATYPAJIbHOE YHC-
JIO MOKET OblTk 3aMIHCAHO B BHJE CYMMbI pa3psi/iHbIX cjiara-
€MBbiX, T. €. B BHJIE CYMMbl €JUHHL, ACCATKOB, COTEH, ThHICAY
v 1. n. Tak, sanpumep, uucio 6487 comepxur 7 emuHHL,
8 necatkoB, 4 coTHu H O ThICHY M MOXKeT ObIThb 3aMUCAHO
B BHUJAE BbIPAKEHHHA:

6487 =6-10004-4-100-48-104-7.

Hudpsr 6, 4, 8, 7 ssasiorcs uudpamu uucaa 6487,
a 1000, 100, 10 — paspsanunie eanuuusl. Kamjgas pas-
pAaHasi eAMHMLA sIBJAseTCH crenedbio uyucaa 10, nostomy
NpeACTaBJIEHHE YUCAA B BHE CyMMBl PaspsilHBIX cnarae-
MblX Halle 3anHCbIBAT Tak:

6487 =6-104-4.10*48-10'4-7-10°.

Buj uucna B JieBo# yacTtH paseHcTBa OyJeM Ha3bIBATh
obbi4nblM TIPECTABJICHHEM YHCIA B JeCATHYHOH dopme.
IIpn Hanucasuu mporpaMM TaKue 4HC/a XPAHATCH B CTaH-
JAapTHRIX YHCAOBBIX THMax, Hanmpumep: LIEJI, BEILL. [Ilpu
pabore ¢ yncnaMy B OOGBIYHOM NPEACTAB/IEHUH MBI HE HMeEeM
BO3MOXHOCTH HENOCPEeJCTBeHHO ofpamathcd K LH(pam
9TOr0 4YHCJ/a, ONHAKO MHOrAa 370 OniBaeT HeobOxomumo. Ha-
npuMep, eciu TpedyeTcsl BLIYMCJHTD 3HAYEHHE BbIPaXKeHHus,
KOTOpOE He noMeniaeTcsi B CTAHAAPTHOM YHCJIOBOM THIIE
(100!), To umucjO mpeAcCTaBJSIOT B BHAE MacCHBa UHOP.
Takoe mpencrasienyue OyneM Ha3HIBAThH TAOAUHHBIM TIDEJ-
cTaBjeHyeM 4YHCaa.

5 Uudopmaruka, 8—9 ka. 129



Pasmemenne undp yucaa B MacCuBe BO3MOKHO ABYMH
criocobamu. CBA33HO 9TO C TEM, UTO pPa3PAdbl uucesa HyMe-
pYIOTCAl CUPaBa HAaJeBO, a YKUCJA0 UUTAETCH CJEBa Halpaso,
nosroMy uudpel YHCAA MOKHO pacnojaratb B MacCHBe,
Hauuuas ¢ nepsof {crapwiuil pa3pan), a MOMKHO — HAuMHAaA
¢ nocaenHed (maapmud paspap). [lopsamor, mpu xoTopoM
pudpa crapiuero paspsja SBASETCS HEPBBIM 3J€MEHTOM
MaccHBa, Ha30BeM npamoim. O6parnsim na3oBeM TOPILOK,
npy KOTOPOM HepBBHIH 2/IeMEHT B MaCCHBE siBAfeTCs nu@polh
MJajuiero paspsna.

MoxHo 3anaBaTh 4YHCJIO0 M KakK JIMTEPHYIO BeJHYHAHY,
TOrAA Mbl DOJYYHM AOCTYH K KaXA0H otnenbHol uudpe,
OIHAKO ¢ HUMH, Ges npeoGpa30BaHUs B YUHCAOBON THM, HeJb-
31 BBLIMOJHATH apH(MeTHYECKHe onmepauuu.

Paccmorpum cnocoGbl npeoGpa3oBatisa 0GLIYHOFO Npea-
craBiaenus uucaa B tabauypoe M HaoBOpOT.

4.1. TpeoGpasopanne uaucaa
13 oGuiuHOro TpeicTaBieHHs B TabauuHoe

Iycte 3apano uyucio B OGBIYHOM MpeACTABJEHUH, He-
06X0MMO [OJYUHTb TaOAUUHOE IpejcTaB/ieHHe IaHHOTO
qucaa.

Kak BHAHO M3 HpeACTaBAEHHA uucia B BHIE CYMMBI
Pa3pAAHBIX cjaraeMblx, KaxJ0e cjaraeMmoe, Kpome nocjiex-
Hero, pasgenurca Ha 10 6e3 ocratka. ITosromy ocrartok or
nejenus yucaa Ha 10 6yner paBen nocsaenHeil nudpe uncaa.
Oty nudpy M nomemaem B Maccus. Ecan Ml pasmeutaeM
B MaccuBe uHudpH uucaa, HaUHHAS C MOCJELHEN, TO NepBo-
MYy 3JIeMEHTY MAacCuBa NMPUCBRHBAETCH 3HAYEHWE MOJYy4YeH-
Boil undpn. Ecau pasmemaeM nudph, HauyuHasa ¢ nepsoil,
TO NoJiy4eHHyio Hudpy noMeimaeM B 3J1¢MEeHT MaCCHBa C HH-
JEKCOM, PaBHBIM KoJaHuecTBY uHbp B uHCHe (KOJHUYECTRO
nudp Heo6X0AHMO TNMOJACYHTATh AO TOro, KaK HayHeM HOAY-
4yaTh caMu uugpH). Jlasee HaXOAUM HeJYI0 4acTb OT Aefe-
HUMS HCXOAHOro yucaa Ha 10 (nau, roBops APYFHMH CJIOBAMH,
orOpacbiBaeM MocheAHIOW uudppy uucaa) W CHOBa Ha-
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‘XOMHM OCTAaTOK -OT JeJieHus JaHHOTO uucaa Ha 10, 3t0
H 6yaet caenyowas uudpa. Tak nponoskaem ZO Tex Iop,
[0Ka B YHC/le He OCTAaHeTCHA HH OAHOH HUudpHI.

Jlannelil anroput™ pasmeintaeT nu@pbl Yucaa B MACCHB
B o6paTHoM nopsiake. Jlns xpanenus uudp uncaa N Gynem
HCIONB30BaTh MaccuB B, k — sHoMep Tekyuel wudpst B
maccube B.

k:=0

Hil oka N> =1
k:=k-+1
B [k]: =mod (N, 10) ‘ (3.10)
N:=div (N, 10)

KL

Ilepsbie k ssnemeHTOB MaccuBa B coaepxat uungpsl
yucaa N, 3anucaHHbie B 06paTHOM MOpPAAKeE.

VsMeHnM ajJroprTM 115 noJydenus uudp 4uciaa B npd-
MOM HOpsiJKe.

k:=
L:=N
Hil oka L> =1
L:=div (L, 10)
k:=k-1
KU :
m:=Kk ‘ (3.11)

Hi noka N> =1
B [k]: =mod (N, 10)

N: =div(N, 10)
ki=k—1
KIY

Iepsriit uugn TIOKA cuuraer koauuyectBo uudp B
yuchae, BTOPOH — mojydaetr uugpei umcna. I[lepemennas
L cny®ur pgast toro, 4toGul COXPaHHTh 3HayeHHe HCXOJHO-
ro uHcaa, Tak Kak BHYTPH LIHKJA NepeMeHHas U3MeHseT
cBoe 3HayeHue. Ecim Opl B nmepBOM LUKJIE HCIOJAb30BaNaCh
nepemenHas N, TO mocje BHIIIOJHEHHS LYUKJa €€ 3HAYCHHE
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pasusiaoch 6wl O (foueMy?) ¥ BTOPOH LMKJ HEe BBITIOJHHJICH
6t HH pasy. B mepemenHoll m coxpausierc KoJjiuue-
c¢tBo nHpp umciaa, uto, BooOmE TrOBOpPHA, He Beerjga HeoG-
XOJAHMO,

4.2. fpeoGpasopanue TaGauyHero
npeacraBJeHHst 4uciaa B oGbiuHOe

Peiuum o6patnyio 3azauy, T. €. [0JYyYHUM OGBIYHOE Mpej-
CTaBJICHHE YUCAa U3 TaBJUYHOTrO.
Tlycte HekoTOpoe uYHC/IO @ 3a4aHO CBOMMHM UHpamu:

a = 0102(13. . a,,.

Uepra csepxy o00603HAYaer, 4TO a;, O O3, ..., @, —
wuppel yncna a {@, — uudpa crapiiero paspsaa). 3a-
HNWIIEeM 3TO YHCJA0 B BH/JAE CYMMBl pa3psaaHbiXx cJjara-
eMBIX:

a=a-10"" "0, 10" 240, 10" *4-... +a,_, 10+a, (4)

Jast Toro utoGhl HOMYUMTL 3HAUEHHE YHCHA @, HEOOXO U~
MO BBIYHCJHTH 3HAUYEHHE BBHIPAXKEHHS, CTOAUIErO B IpaBOH
yactu pasercrsa (4). Ias atoro mpojenaem ciepywnine
npeoGpazoBanus: BeineceM 10 3a ckoOGKHM U3 Tex CaraeMblx,
AJIS1 KOTOPBIX 3TO BO3MOKHO.

a=a;- 10" 4-a,-10"" 24 q;- 10 *4... +a,_,-10+4a,=
- ]0((11'10"—-2—}*02' lon—3+a3' ]Ofl—-“_{_... —I—a,,,_l)—i—an.

3aTeM C BBIpaXKeHHeM B CKOGKax NpoOAengeM To Ke
caMoe, T. e. BoineceM 10 3a ckoOKH M3 Tex ciaaraeMmsbix, A
KOTOPBIX 3TO BO3MOXKHO. llpomosxum mefACTBOBATH TaKHM
o6pa3oM A0 Tex MOp, MOKa 3T0 GyAeT BO3MOXKHO:

=a,-10"" 4 a,: 10" 24 q4- 103 ... L a,_,-104a,=
=10(a,;-10" "2+ q,-10" 34 qa,- 10" *4-... +a, )t a,=
—10(10(a,- 10"+ ap- 10"~ -5 10" ... )b 2, _ )+ a,=

=10(10-... (10(a,- 10+ a)+ a3)+... +a, )+ a,
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Teneps AAs BHIUUC/JAECHUA 3HAYEHUA UHCHA @ JIOCTATOYHO:
1) nepByio uugppy uucaa ymHoxuts Ha 10 u K npousse-
JeHdi0 npubasuTh BTOPYIO UUPPY;

2) noayuyenHyio cymmy ymuoxutrs Ha 10 u npuGaBuTb

caenywulyio uuppy;

3) NYHKT 2} BbIIOMHATL O TEX [OP, N0KA HE HCHOAb3YyeM

BCe 3ajaHHble HUPPH uuchaa.

Onucauvbifi Bhinmle aJTOPHTM HasniBaeTcsi cxemoti I'op-
Hepa. Pabora aJjroputMa paccMOTpPEHa AJS CAydyasi, KOI'Aa
uadpL YMCAa paciioNioXKeHn B MaccuBe B npsamom (a, —
uupa crapilero paspajga) Hopsiaxe.

Uucsro 6yaem nosydats B nepemeHHo#t a. Llu@psl uncna
xpauarcst B Maccue B (saement B[l] comepxur mndpy
cTapuiero paspsija).

a:=0

H aaa i or 1 gpo N

|a:~a*lO+B[i] (3.12)
K1y

Husi nosyuenus uncja @, uudpbl KOTOPOro 3ajaHbl
B 00paTHOM NoOpsiake {IiepBblil 3JE€MEHT MaCCHBA COAEPIKUT
uappy MJAQALIEro pa3psja), MOXKHO BOCIHOJAb30BaTHCH CXe-
moii T'opHepa, HaunHasg o0paGoOTKy € NOCHAEJHEro 3JeMeHTa
Maccusa.

Mo3KHO BOCHOJIB30BATLCS U APYrHUM anaroputmom. Kax-
jnas uudpa O0JKHA YMHOXKATLCS HA COOTBETCTBYWOMIYIO €
pa3panHy0 enuHuuy: neppas —na |, Bropas —Ha 10,
Tperbsi — Ha 100 u 1. n. Kaxkpan caenyioumas paspsanHas
egunnna B 10 pas Gospiue npensinyiie#r. Uncio a Gyaem
HakanjuBath cjaefayiomum obpaszom: Gyaem 6GpaTh ouepen-
HYI0 HH()PY, YMHOXAThH €€ Ha COOTBETCTBYWOULYIO el paspsai-
Hy® efuHuiy M npubaBifiTb INOJyUEeHHOE NpOH3BeleHHE
K YK€ HaKOIJIEHHOMY 4ucay. PaspsijgnHyio emuHHULY YBeJau-
yuM B 10 pas. Tak npoposizxaem 1o Tex nop, NOKa HE HCIOJib-
3yeM BCe LM@DPH yucsaa.

B nepemenHo#i r OyneM XpaHWTh 3HaueHUe Pa3psAIHON
eHHUIb], UAppst uncaa OyNeM XpaHuTb B Maccuse B.
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a:=0
ri=1
Bn gt i or 1 po N
at=a-}+Blij«r : '
ri=rx10 (3.13)
KL
Ilpoanamusupyitre anroputmut (3.12) n (3.13) uva cko-

poctb pabornl (nocuuTaiiTe KOJHYECTBO BbINIOJHEHHBIX
apHu{MeTHYeCKHX onepanui).

Bonpecul fna nostopeHua

1. Kakoi nopsapok pacnonoxeHus uudp 4MCNa B Maccuse Hasbi=
saetcs npambim? O6patHbim?

2. Kax nonyumtd umudppwt uucna B obpariom nopspke? B npamom
nopspke?

3. Kax nonyuuts umcno u3 maccusa umndp?

4, Yvo raxoe cxema lopHepa?

§ 5. IEPEBOJ, YUCEJ M3 OAHOW CHCTEMBI
CUHCJIEHHA B APYIYIO

3anauy nepeBoaa UHCeJ H3 OAHOH CHCTEMBl CUHCJIEHUS
B JPYryl0 MOXHO pas3jieJiiTh Ha JABe TPYINL: MepeBos U3
JEeCATHYHOH CHCTEeMbl CUHCJEHHS B KaKylo-TO LPYryio H H3
KaKofi-TO B JeCATHUHYIO (PaccMaTpuBaeM TOJbKO MO3HIHOH-
Hele cucreMbl cyucaennd). Ecau TpebGyercs, Hanpumep, me-
peBECTH YMCJAO M3 TPOHUHOR CHCTEMBI CUYHCJEHHS B ceMe-
pHUHYIO, 3TO MOXHO CHAENAThb 4Yepe3 [ECATHYHYIO CHCTEMY
cuncaenud. Ecau genath 370 HANpAMYIo, TO UPHIETCA MOAe-
AnpoBaTH apupMerHuyeckune JneificTBus au6o B TpoHuHOH,
J1u60 B CeMEpPHUHOH CHCTEME CYHCJeHHS.

M sanucu yncna B d1060ft cucTeMe CHHCJEHHSA, KPOME
JeCSATHYHOH, MBI 6yAeM NOJIb30BATLCA TOJLKO TaGJHYHBIM
LPeaCcTaBACHHEM YHCJA.

AnropurM TmepeBoJa HYHCJA H3 NECATHYHOH CHCTEMBI
CUMCJERHS B Kakylo-To ApYyryio uapected. HyxkHo pasge-
JIHTL YHCJI0 HA OCHOBAHHE CHCTEMBl CHMCJAEHHA, B KOTO-
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pyo mnepeBojsAT, M HaliTH ocratox. Ecnu Lenasa w4acrs
YaCTHOro MOJYYWJach He PaBHOH HYJ, TO ee AeqadaT Ha
OCHOB2HHE CHCTeMBbI CUHC/eHHs. TaK NMPOROIKAIT A0 Tex
nop, TMOKa IeJaf YacThb HACTHOTO HE CTAHET PaBHOH HYJIW.
3arteM BLIMACHIBAIOT OCTAaTKM B INOpPsAKe, OOPaTHOM HX
NONYYEeHHI0. DTH OCTAaTKH SBJASIOTCH LHA(pPaMH HCKOMOTo
yucaa.

[Ipuwmep. IlepeBenem uucao 345 B cemepuunyio cCucre-

MY CUMCJICHHS.
325 ‘_7_
—i—g— 46 l’l
42
42 7 6 ‘L
3 _Q_ 0
6
OCTaTKH BBINEJIEHB KAPHLIM LIPHPTOM.

325,,=643,.

Ifo apanoruu ¢ 3anucblo yHMcHAa B BHAE CYMMBbl paspsai-
HBIX C/1araeMbiX B AECATHUHOH CHCTEME CUHCJEHHS, B CeMe-
PHUHOJ CHCTEMe CYHCJIEHHS] YHCJIO MOXKHO 3aMHCaATh CIERYIO-
nwMM o6pasoMm:

6437 =6-7244.7'4-3.7,

Boo6uie HaTypa/jbHOE YHCJIO @ B MO3UUHOHHOH . cH-
CTeMe CYHCJIEHHs! MOXKeT ObiTb 3aHNHCAHO CAeAYIOmMUM 00-
pasom:

a=a;p" ' tayp P Hayp" e ptay (5)

rae a;, ds, as ..., Q,— LHGPH yHCIA @, P — OCHOBAHHUE
cHcTeMBl cuuc/eHus, npuiem 0<{a,<p, 1 <<ign.

3anuch (b) orsnuuaercs ot (4) TOJNBKO TeM, YTO OCHOBA-
HUE AecATHYHOHR cHcTeMbl cumchaenusi 10 samenum Ha npo-
H3BOJIBHOE YUCI0 p (OCHOBAHHE HOBOU CHCTEMBl CUHC/CHHS).
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Hudpel uucna B HOBOH cHCTEMe CUHMCJAEHHS MOXKEM TOJy-
uaTh, noJe3ysick aaropurmom (3.10), onarth e 3aMeHun
yuesao 10 uucaom p. Lludper uncaa, 3anucaHHOro B cUCTEME
CYHCJIEHUS C OCHOBanHeM p, OYINYT XPAaHHUTHCH B MacCCHBE
B B o6partHoM nopsiake.

3anuuieM ajArOPHTM nepeBofa uucaa N K3 IECITHUHON
CHCTEMDBL CUHUCHCHHUA B CHCTEMY CUYHCACHUA C OCHOBAHHUEM p!

k==

H moka N> =1
k:=k+41
B [k]: =mod (N, p) (3.14)
N:=div (N, p)

K,

C nomoutsb aaropurmon (3.10) u (3.12} moxuo ocyiue-
CTBHTB M NE€PEBOJ M3 KaKOH-TO CUCTEMBI CHUCIEHHUs (C OCHO-
BauueM Menbie 10) B pecaruunyro. Hast 210ro HyxHO
BBIUHCJAUTH 3HAuUeHHe BhipaxeHus (H) (aaropurm (3.12) nau
(3.13), sameunsis 10 ma p). Uncsio noayuum B oOniynoM
npencrapienny. TaGanynoe npejpcTaBierHe MOXKHO NoOJaY-
4YHTh, npumesuB anroput (3.10) K nosyueHHOMY pe3yJib-
TaTY.

ItoT anaropuTM CcQOpMYJHPYHATE CamMOCTOATENbHO.

Bonpocbl gna nOBTOPEHHSA

1. Kak nepesecTty 4MCIO M3 NECATUUHON CHCTEMBI CHHCIIEHMS: B Ka-
KylO-TO fApyryto?
2, Kak nepesecTy 4HMCNO B JECATHUHYIO CHMCTEMY cuHcneHnn?
.

§ 6. JEJUMOCTb HUCEJA

Jasi onpenesienRus, HeJguTCs JIH OXHO UHCHO HA Jpyroe,
HYXHO, KAK YIIOMHUHAJIOCh Bhille, HalTH OCTAaTOK OT Ae/eHUs
OJHOTO UMCJIA Ha JPYroe U IPOBEPHTh, PABEH JIM OH HYJIO.
Ecau ocratok paBeH HyJIO, TO UYHCJAO HeJUTCH, €CJAH He
paBeH HYJi0 — HeT. TakuMm 00pa3oM, HpoBepKa Ha jefu-
MOCTb CBOIHMJAACH K HaXOXKAEHHIO OCTATKA OT HeJCHHA OAHO-
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10 udcsa Ha apyroe. Jas yucen B 0OLIYHOM MpeACTaBJEHHH
OCTAaTOK HaxXONMTCHA C IOMOILbI0 CTaHAApPTHOH OHEPaLHH
mod. ITpu pewenuu srofi 3a7auu BPYyUHYIO MBl J€JHM ORHO
YHCJIO Ha JPYyroe «B CTOJNGHK>».

Paccmorpum, Kak HaWTH OCTATOK OT JEJeHHs YHCAa,
3a1aHHOTO TaGJHYHO, HA YHCAO0 B OOGBIUHOM MpeRCTaABIECHUH.

B necatuunoil cucTeMe CYMCACHHS YMCJO NPEACTaBHMO
B BHIe (4) (§ 4, n. 4.2)

a=a, 10" 4 a, 10" 0, 10" 34 .. 4a,_ - 10+a,

rhae a;, Qs Qg ..., @, — HAQPH uncaa a, npuyem 0<a; << 10,
I<i<n.

ITycth Ham Tpebyercsi HalTH OCTATOK OT JEJEHHS YKCJIA
a Ha dHCIO m.

[Ipexne uem 310 Aenath, YKameM Ha HEKOTOPbiE CBOM-
crBa octarkoB. [lyers ¢, d, n-— HexkoTOpbie HaTyPaJsbHbIE
y@caa, TOraa: :

1) (¢-+d) mod n=((c mod n)4(d mod n)) mod n;

2) ¢-d mod n=c {d mod n) mod n==((c mod n) d) mod n;

3) ¢ mod n=((c*"' mod n) ¢) mod n.

MMpumeuvanue Hoxaxem csoitcrso ). Ilyers ¢,=cdiva, ¢=
=c¢modn, d=ddiva, dy=dmodn; torga c=c¢;-n-t+cy d=d, n+dy
{c+d)ymod n={(c,-n+cy+d,-n+dy) mod n={(¢;+d,) n+ cy-}dy) mod n=

=(cy+d,) mod n=((c mod n)-+(d mod n)) mod ».

HokaszatensctBa cofictB 2) n 3) anasornunel. [onpiTalitech 1oKasarh
HX CAMOCTOSITENLHO.

Hailinem ocratok ot jaesieHus uucaa a (mpeincrabBJieHne
(4), 0. 4.2) 1a uucao m, noJab3ysich ceoficreamu 1) 1 2) (cua-
yaJjia NpUMEHHM CBOUCTBO 1), 3aTeM K KaxKAOMY C/jaraemo-
My cBoiicteo 2)):

amod m=(a, - 10" "'+ a,- 10" 24-a,- 10" 3., &
+a, ,-104¢a,) mod m=((a,-10""") mod m}
4 (a,-10""?) mod m +
+...4(a,_,-10)y mod m -} a, mod m) mod m==
((a, (10"~' mod m) mod m)+ (@, (10"~ ? mod m) mod m) -}
... +(a,_, (10 mod m) mod m)--a, mod m) mod m.
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M3 nocneanero papeHcTBa BLITEKAET AJATOPHTM HAXOXK-
JeHusi ocratka. Haxonum ocratok OT AesieHHst ouepenHOH
pa3pAfHON €NMHUUbBI HA YHCJIO M, MOJAb3YyACh CBOHCTBOM 3).
YmuoxKaeM HOJNYYEHHOE UHCJHO Ha 3HayeHHe LHPPHI, CoO-
OTBETCTBYIOLIE# NaHHOl paspsAnHOil efuHuie, npubaBisem
K TOMY, YTO NOJYUYHJH Ha TNpeabiAyliux iuarax, H CHOBa
HaX0AHUM OCTaTOK OT pesdeHusi Ha m. Tax npopoJsxaem 1o
Tex MNop, MoKa lie UCiojb3yem Bce nudpsl uHCna 4.

3Hayenne HCKOMOro octraTka OyjfeM HakKaNJHBaThb B Ie-
peMeHHOH §, 3HadeHHe OCTATKA Pa3PANHOH EAHHHIB —
B nepeMeHHoll r, Budpy uncaa OYAYT XPaHHTHCS B MaccHBe
B (B o6partHoM nopsiake, T. €. saement B [l] coorBercTByer
nuhpe Mmaangmero paspsua).

s:=0
ri=1
Ho aas 1 or 1 o N (3.15)

st =mod ((s+ Bli}*r), m)
r:=mod (r=10, m)
KI{

Anroputm (3.15) MOMHO npHMeHsTbL AJA HOAYUYEHHSA
0CTaTKa OT AENCHHS UHC/Aa @ HA YHCJAO M H B TOM Cayuae,
ecJii YHCIO @, 3aJlaHHOe B BUJe Maccusa uudp, 3anucaHo
B A106Gofl MO3MUHOHHOH cucTeme cuncheHdsa (UHPPB YHCAA
JOJIXKHBI ObiTh 3aMHCAHbl CBOUMH JECSATHUHBIMU aHaJOraMu).
Hdusi atoro nocrarouno uucao 10 B anropurme (3.15) 3ame-
HHTb OCHOBAHHEM CHCTeMBI cuucjenus p. OctaToK OT nedne-
HuA Oyner noaydeH B AeCSTHYHOH cucteme cuuciaenusn. Ecau
€CTb HeoOXOJMMOCTh, €r0 MOXHO TNepeBecTH B CHCTEMY
CUMC/EHHS C OCHOBaHHEM p. :

Jasi nosydeHHsi oCcTaTKa OT JASJNEHHA MOMXKHO TaKkKe
BOCTIOJIb30BAaThCA cxemoll I'opuepa. [na sroro npejncrasae-
Hue gucia ((4), n. 4.2) seodxoaumo npeoSpazoBaTh M0 CXeMe
Topuepa, a 3areM NpuMeHHTb CBOHCTBA OCTATKOB Tak, Kak
3710 caenano Beie, {(JlaHHblH aATrOPUTM HANUIIHTE CaMOCTO-
SITENbHO.)
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Bonpocul ZNs NOBTOREHHA

1. Kakue csoiictea oCTatkos Bkl 3Haere?

2. Kax HaliTi OCTATOK OT peneHHa YKCna, 3a4aHHOrO B BMAE MaCCH~
Ba UHippP, Ha UKCHO, 33[aHHOE HENnOCpepcTBeHHO?

3. Kak mowmHO ucnonbzosate cxeMy lopHepa fans HaxoMpeHus
OCTaTKa OT AENIEHMS YHCNA, 3aBAHHOTO B BMAES MaccHea uMdp,
Ha YMCNO, 33zaHHOe HenocpepcTReHHo?

§ 7. REUCTBUA C MHOIO3HAYHbIMH (BOJIbILHUMH)
YUCITAMH

B naHHOM NyHKTE MOA MHOrO3HAUHBIMH YHCIaMH Mbi
Oynem TOHHMATb YHCJ1Q, 3afanible TABAHYHBIM TIPeNCTaBe-
HHEM B JECATHYHON cHCTeMe CUHCIEeHHs,.

Pa6ora ¢ MHOTO3HAYHBIMH YHCAAMH MPEANONaraer Moje-
JHpoBaHue apudMeTHUECKHX AEHCTBHI Haa ABYMA YHCAAMH,
331 aHHBIMH MACCHBaMH csBoux uudp.

Aaroputmpt paGoTel ¢ TaKMMU Maccusamu OyAYyT Hano-
MHHATH 3HAKOMBIE H3 Kypca MaTeMaTHKH JeHCTBHSA B
CTONGHK,

[lycte nBa nosoxuTeapHblx uhcna A m B 3apanbl Kak
maccusbl uudp, npuuem A[l]l n B[l] cozepxar uudpsi
maanwero paspsaaa. (Ilogymafite, noueMy Takoil Nopaaok
uudp aas panHoft 3agaun- ymobree.) Huciao A cocrout H3
N wudp, a yucno B —u3 M uudp.

7.1. Caoxenne MHOro3HaAYHLIX QUCEN

Hafinem cymmy uncea A u B. Byaem cx/iagbBath ane-
MEHTH MAacCCHBOB C OJZHHAKOBBIMH HOMEpPaMH H XPaHUTh
noJiyueHHble Pe3y/bTaThl, KaK ajaeMeHThl Maccusa C. Ecan
Ba xakom-10 ware noayunm C[i]>=10, to Ha wmecre C[i]
ocraBjsem ocratok or jgeneduss Cli] ma 10 (xosuuecrso
eJHHHL, JAaHHOTO Paspajsa), a K aaemenry Cli-+ 1] npubasnm
1 (nepenoe 1 B caenpyiomui paapsan).

Ecau uncno A cocrour u3 N uudp, a uucio B — us
M uudp, 1o wucno C umeer aubo max (N, M) uudp, nubo
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max (N, M)+ 1 uudppy. OGosnauum uepes K Besuuuny
max (N, M)+ 1.

[Tepen BobiloHEHHEM CJAOXKEHHUA CJE€[YyeT JAOHOJHUTH
HE3HAYAIUUMH HYJSAMH YHCJO0 C MeHbIAM KOJUYEeCTBOM
uudp Tak, uToOL KOJAHYECTRO LHODP YypaBHAJIOCHL, IDTOrO
MOXKHO JAOCTHTHYTL W oOHynuB maccuBel A u B no sBona
aHbp.

ANTOPUTM CJIOXMEHUS ABYX MHOrO3HauHBIX yucen Oyner
CACYIOUIHM:

eciu N>M
TO
K:=N
HHaye
Ki=M
Bce
Ki:=K+41
Hy agsa i ot | po K
|C[i]:=0 (3.16)
Kil
HU aag i or 1 no K
Cli): =A[il+Blil+C[i]
ecad Cli]> =10
TO
Cli+1:=CJi4+1]+1
Cli]: =mod (Clij, 10)
BCe
K1
ecin CIK]=0 -
TO
K:=K-—1

BCE

ITocne BHINOMHEHUS [AEHHOTO AJArOPUTMA B HEPBLIX
K snemenrax maccusa C Oyaet XpaHWUTbCS CyMMa 4YHCeN
A u B, C[l]— uudpa wmaamwero paaspsga. Ilociepnsas
NpoBepKa Mmo3BoJider y6paTh He3Hauyalwui Hy/Ab U3 crapuie-
ro paspsapa uucaa C.
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7.2. BpluuTanve MHOTO3HAYHLIX YHCe

Hnst onpenesiennocTd 6yneM cuutath, uro A>>B. Ecan
HET, TO HEOOGXOAMMO MOMEHATh YHCJIa MECTaMH, a Pe3yJqbTar
caenats orpuuaregapiniM. (IlogymaiiTe, Kax onmpenenuTs,
Kaxoe M3 uucen Gojbiie.)

Ecan unciao A cocrour w3 N uudp, Torna yucao B He
MOMXKeT HMeTb Gosiee yem N wudp. PasHocrs Symer conpep-
KaTh He Gosee wyem N uudp.

Haiigpem pasnocte unced A u B. Byaem BuUHTaTh 3Je-
MeHTBl MacchBa B U3 3/leMeHTOB MaccuBa A ¢ COOTBETCTBY-
womuME HoMepamu. IlosyueHusle peayJabTaTel 6ynem xpa-
Huth B Maccuse C. Ecau na kakoMm-to mare nonyuum C [i]<<
<0, to K aaemenry Cl[i] npubGasasiem 10, a or anemeHra
Cli+1] oruumaem ! (3abupaem ! wu3 chaenywouiero pas-
psana).

Anroputm Oyjier Clexywmum:

Al oA i or | ogo N
| Clil: =
KiL
i aass i or 1 o N
Cli]: =Ali]—B[i]
ecan Cli]<<0
TO
Cli]: =C[i]+ 10 (3.17)
Cli+ 1} =Cji+1}]—1
BCE
KL
ui, moka C[N}=0
| N:=N—1;
KIL

[Mocnennu#t nukg nospo/der y6path HezHaualllue HYJH
B Havatge uncaa C. JlanHBIf anropuTM roc/e HEKOTOPHIX
JIOTIOJIHEHHHA MOMKHO HMPHMEHSITh [JIsi BBHIUMTAHHSA UHCes
¢ pasnmimi 3vaxkamu. [Topymaidite, 94T0 HYXHO HM3MEHHTb.
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7.3%. Mponsseenne MHOIO3HAUHBIX YHTEJ

AnroputM HaxoXpeHus Mpou3BegeHHss OyHeT 3aKJlo-
4yaThed B cJaeayiomeM: uucao A GyneM I0ouepeiHo YMHO-
xKatb Ha Kaxayio 43 uudp uncaa B. Tloayuennwii Ha
JIAHHOM Liare pesyabTaT OyneM Hakanaupath B maccuse C,
npubasgasa K TOMY, UTO YK€ [OJYYHJIH Ha MPeblAYyIH{HX
warax. Ilpu ymHoxeHun ua B[i] pesysnbTat HauHHaeMm
npubasasats k C[i], T. e. yudThiBaeM CJABHI' HA pa3psaA.

[Ipu Takoll opraHu3aliy BBIYUCJAEHHH 3HA4YEHHd 3Je-
menToB MaccuBa C MoryT ctaTh 00/bLIHMH JHGO paBHBIMH
10. Moxso mnocae noayuenus odepepunoro C[i] nposepaTs
ero n, ecau C[i]>>10, nocrynars Tak, Kak NoCTynanu MnpH
BBIYUC/ACHUM CYyMMEL. Toraa KoJuecTBO NpoBepox Oyxer
paBHo N-M. Paayvnee pasHoC no paspsiiaM BBHINOJHHTb
[0CJie TOro, KOrja BHIYHCJEHHE NPOU3BEAEHUA 3aKOHUEHO.
KonuuectBo mnpoBepok OyaeT paBHO KOJHYECTBY LU
B npousBenenuu A-.B. KosnuuecTBo uucp Npou3BeNeHHUS
AByX uuces He npepocxoaut K=N-4 M. (Ilouemy?)

AnropuTM BBIYHCJEHHS [pPOH3BeAeHHA Oyaer cJeny-
TOLUM:

K:=N-+M;

HE jgas i or 1 no K

| Clil: =

KIL (3.18)

Hy gasi i or 1 o M
HU asist j or 1 no N
| Cli+i—1]:=A[j+B ]+ Cli+]j—1]

K1,

KIL

HU s i or 1 mo K—1
Cli+1]: =Cli+ 1]+ Cl[i] div 10;
Cli]: =C[i] mod 10;

KIL

nit noka Clk]j=0
| Ki=K~—1;

K1y
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[Tosryuenubie anrOpPUTMBI - CIOKEHUS, BHIUMTAHHS, YMHO-
JKEHUA MHOIO3HAYHBIX YHCEA MOJMKHO HCHOJbL30OBaTh AJA
MOJEAUpOBaHHS AeHCTBHHA HAJ YHCAAMH B KakoH-1ubo cu-
c¢reMe cuucaenus. Jlas storo HeoOGXOIMMO NOMHHTH, 9TO
€CJIH ¥ HAC CHCTeMAa CUHC/eHHS HMeeT OCHOBaHHE p, TO
P €AHHHL, OJHOT0 pa3psaxa o0pas3yloT eAHHUIY HOBOTO pa3sps-
na. HOpyrumu caosamu, neo6xoanmo yucsao 10 B aaropurmax
(3.16), (3.17), (3.18) 3ameHuTb OCHOBAHHEM CHMCTEMbI CYHC-
JIeHus,

Bonpocnl AN NOBTOPEHKHS

1. KaK cnoxmTbe gBa MHOro3HauvHbiXx 4ucna?
2. Kak HaliT pasHoOCTb ABYX MHOrO3HAuYHbLIX uucen?

3A0AYK 0N NOBTOPEHUA

1. Onpenenutp, sABAAETCHA JH J[JaHHOE UYHC/AO YETHEHIM.

2. Ilpa sarypajbHBIX 4HC/a HA3BIBAKOT JIPYKECTBEHHBI-
MH, ecJAH KaxkJoe M3 HHUX DaBHO CyMMe Bcex nenutesneil
Apyroro, Kpome camoro 3Ttoro uucaa. Ha#itm Bce napw
APYXeCTBEHHBIX Ylcesl, JeXalluXx B JAHaNasoHe OT n Jo k.

3. Haiitu HarypasbHOe yucsio W3 Auanas3oHa Of # A0 K,
KoTOpOoe uMeeT HanGoJbilee KOJUYECTBO JAeadTeNel.

4. Paajoxuts Apo6b p/q ua cymmy pnpobeit Buna 1/n.

Hanpuwmep, npu p=3, ¢=7

3 1 1 1
EA RN TRFTE

5. Halitu Bce coBepuienHble uucsa, menbuine N. Uncnao
COBEPIICHHO, €CJH OHO PAaBHO CyMME BCeX CBOUX AesuTelieH,
3a HCKJIIOYEHHEM CaMOro 4ucJaa.

6. J1106y10 HENOYHCACHHYIO AEHEXHYK CyMMY, GOJbIYIo
7p., MOKHO BBINJIATHTb €3 CHayu TPemKaMH H NSTepKaMH
(nokaskure). Jas manHoro #>>7 HaHTH BCe TaKue LEJbIe
HeoTpunareabHeie a # b, uro 3a-+5b=n.

7. Coo6mectso po6OTOB JKHMBET 0O CJAEAYIOIIHM 3a-
KOHAM:
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1} onuy pa3 B Hayasie rosa oHH OOGBEAMHSAIOTCS B rpyn-
fel 00 3 uau no 5 poboros;

2) 3a rox rpynna us 3 poborop cobupaer DB HOBBIX,
a rpynna u3 5 poGoroB cobupaer 9 HOBHIX;

3) po6Gotbl 0ObesuHSIIOTCA TakK, uToOsi cobpaTh 3a roj
HauboJbllee KOJMHYECTBO POGOTOB; KaXKAbiih POBOT KUBET
3 roga nocJjge cOOpKH. o

Mapecto HauasbHOe KojivuecTBO poGotoB. Bee oHu
TOJILKO UTO COGpaHb.

Ckosibko poGotor 6yner uepez N ser?

8. Ilaunl gBa HatypaJibHBIX 4HCAa # d b, npuuem b —
HedeTHoe UHCJA0 Oosbuie 1.

OnpenenuTs, 4TO NedaeT CAeAyOIHA HiDKe dparmedt
HpOrpaMMbl:

HU 1okKa n>=b

ecsin mod (n, 2)=0
TO
n: =div(n, 2)
HHaye
n:=n—>o
BCe
Kl
ecad n==10
TO
a. =<Kna»
HHaue
a; =<«HeT» .
BCE

9. llBa nBysHausbiX u4caa, 3a0dCAHHLIX OAHO 3a APY-
ruM, 06pas3yloT YeThiPEeX3HAYHOE YHCJO0, KOTOPOe NeNHTCA Ha
ux npoussesenue. Haiitu atu uucaa.

10. Ha#itu natypaJsdbHbie YuCaa U3 OTpe3ka [#; k], xoju-
4eCTBO JeJHUTEJNeH y KOTODBIX SABJASAETCH [pPOU3BEleHUEM
JIBYX NpPOCTHIX YHCEJ.

11. Jdano varypanbsoe qucao n. Haéitu uerBepku npo-
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CTBIX YHCET U MEHBUIUX 7, IPHHALNEIKAUMX ONHOMY JIeCATKY
(nanpumep 11, 13, 17, 19).

12, JlaHo natypanbHOE YHCAO 1. BBISCHATD, HMEIOTCH JIH
cpenu uuceda n, n+1, ..., 21 uucaa-6ausHenyl, T. €. NPocTole
ypcsa, pasHOCTh MEXKAY KOTOPBIMH paBHA 2.

13. lano watypassHoe uucno n. IToayuuts BCe uucda,
B3aHMHOMPOCThIE C 11 U MEHbLUE ero.

14. 1asvo uatypasabHoe uucio n. llonyuuts Bece ero
(IPOCTHIE JeJNUTEeH.

15. Jlaubpt HatypaJjpHbie uncaa p H ¢. Iloayuurs sece
LeJUTe/H YdCAa p, B3aHMHONDPOCTHIE C ¢.

16. Haittu k-e npoctoe uucsao B apupmernueckoir npo-
rpeccun 11, 21, 31, 41, 51, 61, ... . TlpuBectu orser pus k=
=1, 10, 100, 1000 u 1. n.

17. Cogparturs Apobb a/b (a, b -— varypaJjibuble uyucia).

18. lanbl 4 ueawnx ydcaa a, b, ¢, d. Hanucarp nporpam-
My, BBHIUHCASIIOULYID CYMMY OObIKHOBeHHBIX NpoGedl a/b-+
+c¢/d 8 Bunme x/y.

19. Jauo narypasshoe uuciao #. Onpegenurs Kosuue-
CTBO COTE€H (ThiCH4, MUJIJIHOHOB) B HEM.

20. Bpectu mepuon ppo6u. Hameuatars uncautens
¥ 3HaMeHaTeab,

21. HarypasnbHoe 4YHCa0 H3 7 uudp ABJASETCH UYHCAOM
Apwmcrponra, eciiu cymMMma ero uup, BO3BEAEHHBIX B A-10
ctemenb, paBua camomy uucay (153=124-5%43%). [Tony-
uuThL BCE Yncgaa Apmcrpodra mas n=2, 3, 4.

22, Jlauo warypaJjbHoe 4HCa0 1, UeMy paBHa CyMMa ero
uncpp?

23. Jlano HaTypaJibHOe uMc/a0 7. BepHo /M, YTO cyMmma
uHbpp STOro YuCAa SBJASETCS HeueTHOH?

24. JJano HatypaJbHoe uucao n. BepHo au, yto 3TO
YHCJI0 CONEPIKHUT POBHO TpH oamHakoswle uudpu? Ecau na,
TO YKa)XuTe 3TH uudphl.

25. Ilocunrars cyMMy LH(p BCEX LEAbIX YHCEaA OT
{ no N.

26. lano narypanbHoe 4uca0 £, BeOpPoOCHTb U3 3anucH
UHCI2 72 BCe URGPLI, paBHble 1, OCTABHB NPUH 3TOM MPEKHUM
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HopsAA0K ocTanbubx nudp. Hanpumep, uz 5101234 — 50234.

27. W3 sanucu HaTypaJbHOTO YHCAA BHIGPOCHTL HHQPH
1 u 5, ocraBus npexuuM nopajgoxk undp. Hanpumep, uncao
527012 npeobpasyercs B umcao 2702.

28. HafiTa.takue JBe pas/HYHLIC HAUMEHBLIHE CTENCHH
HATYPaJbHOIO YHCAA A, Y KOTOPHX TPH THocaenHHe UHGPHI
ONHHAKOBHI,

29. Tago HarypaJjeioe uuciao 7. BoiGpocuTh M3 3aNKHCH
YHCJAa BCE YETHHiE HU(PLI.

30. Ilano HarypassHoe yucao nu. Onpenenutb, IBIAACTCA
JU OHO najJupipoMoM (YHTaeTCA OJHHAKOBO C HauaJja
A C KOHHA).

31. Haifitu Bce 4yucaa us guamnasousa ot 7 40 M, KOTOPhiE
npH BO3BENEHHH B KBAaAParT AT NAJHHIPOM.

32. Hafitn Bce uHCJIa-MaJHHAPOMBI H3 [UanaszoHa oOT
n RO m, KOTOpble [IPH BO3BEJEHHH B KBAaAPAT TaKXKe AAI0T
HaJHHAPOMEL.

33. Halitu ocTaTok OT meseHHs YHC/a, 3aMUCHIBAEMOTO
C NOMOINBI0 B CeMEepor, Ha YHUCA0 Q, £ H @ — 3a/aHHbIe
HaTypaJbHBIE UYHCJA,

34. Bce HartypaJbHble YyHCJIa BHIIHCAHBl NOAPAA, Ha-
yunas ¢ eguHunel. OnpenenuTh, Kakas uHdpa CTONT Ha
N-m mecre.

35. Ha wunrepsane (1000; 9999) wuafitu Bce npoctsie
yucaa, Kaxioe H3 KOTOPHIX ofJafser TeM CBOHCTBOM, YTO
CyMMa nepsod ¥ BTOpo#l nmudp 3anHcu 370ro 4uc/jaa paBHa
cyMMe TpeThed M uyeTBepToill.

36. BuicanmBwnch Ha naasere Aabda, HacesenHoli pa-
3YMHBIMH «OCLMHHOPaMH», KOCMOHABTHI YBHAENH HANHCAH-
HY10 Ha cteHe OGau3nexainero ctpoeHus dopmyny 99.99=
=1210. CkoabKO MynaJbleB GbII0 Y HACSAIBIIHX NJAAHETY
Anbda «oCHLMUHOrOB»?

37. Cpenn npocToix uuces, He npeBocxoasmux N, Haiita
TaKoe, B ABOHYHOM 3aMHCH KOTOPOro MaKCHMaJdbHOE YUCAO
eNAHHHUL,

38. Haiitu asouuHoe npeacrasJ/eHue Aaa yucesa Depma,

1
KOTOpBIE mpeicTaBuMbl B Buae 2% --1.
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39. 3anaua mocaenoBaTeJbHOCTDb AJHHB N, cocrosias
u3 enuauil H HyJeil. Onpeaesuts KojuuecTBo M-3HauHbIX
aBouynbix yuces (M <C N), BXOASILIHX B YKa3aHHYIO HOCAEA0-
BaTe/JbHOCTh, KOTOPHIE AedsiTca Ha 21.

40. Haneuarath wecTHaaLATEPHUHYIO TabJIHIY YMHGXKeE-
HUSA TaK ¥Ke, KAK NeyaraloT oOblYHYI HAa 06J10XKe TeTpajiu.

41, Hecaruunasi npobb onpeaesercsa chaegyroliuMm o6-
pasom:

[—]abc...d].efg...h),

rae a, b, ¢, ..., d, e, f, g, ..., h — necaTuunble UHUPPL OT
0 no 9, snemeHTH B KBajipaTHBIX CKOOKax He SBJSIOTCH
o6sizaTenbubimy. Haiitu kopeus ypasuenust X/A=B (A u
B — necsituunbie ApobH), NpelCTABUB €ro B BHJAE AeCATHUHOI
ApoGu, COXpaHUB BCE €e NECATHUHBIE 3HAKH.

42. Hanucate niporpammy, KCTOpas BLIYHCJASET 3HAUE-
HHE BHIDAXKeEHUS.

1,1 1
I—gtg—.—(— 1)

OrtBer mpeactaBHTb B BHAE HECOKPaTHMOH npobu p/q,
Tle p U g — HATypaJbHbBIE YHCJIA.
43. [la"a mnocaenoBaTe/ibHOCTD

Alll=1, AN+ 1=A[N+ /AN 1).

CocTaButb NPOrpaMMy, B KOTOPOH HCHONL3YIOTCS TONBKO
UeJbie yucsa, A neuatd N-ro yieHa NOoc/AeR0BaATENbHOCTH
B BuAe OObIKHOBeHHOH Apo6u. Hanpumep:

npu N=3 noaxuo ObiTh Haneuatrauno 19/10,

npu N=4 nosxuo GniTh Hameyatano 651/290.

44. BuiBecTd Ha 3KpaH KapTHHKY, MH300paxkaoulywo
YMHOMKEHHE «CTOAOUKOM» J[ABYX 3aJaHHBIX LEJBIX 4YHCEJ.

45. Hanucate nporpaMmy, KOTOpast BBIBOAMT KAPTHHKY,
1300paxanlUyl0 YMHOXEHHE «CTONOHKOM» JBYX NRaHHBIX
qHCe. '

Hanpuwmep, comuoxurtenu: 398.56, 85.03.
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39856
8503

119568
-+ 199280
318848

338895568

Ilpouasenenne: 33889.5568.

46, OnpeneauTs KOJUYECTBO TIOBTOPEHUH KaKAOH 13
uugp 0, 1, 2, ..., 9 B wucae NV, N<C1000.

47. Haittu yacTHOe OT nenenus a/b ¢ TouHOCTLIO B 11U dp
nocje sansroll. Ynucsa a u b BBoastca ¢ me 6ojiee UeM
200 nnppamuy.

48. Nauwl gBe Tabauus: M, My, ..., Mi;; N\, Ny, ..., Ny,
Kaxnaptit ssement quGo omHa us uudp 0, 1, ..., 9, nubo
AeCATHUHAA TOUKA (OHA NMOSBASIETCA He Oojiee OAHOro pasa).

Hanucartb a/iiropuTMm cpaBHeHHs] «3alTHC2HHBIX> B TalJiu-
uy BeauuuH. Hanpuwmep:

1 2 3 4 5 6 7 8 9 10

M 3 4 1 . 7 4 9 0 0 0

0 0 0 0 0 0 0 3 4 2

Peayaberat: «M<<N», TaKk Kak 341.749 < 342.

49. Naunt vennte uycaa m u n (0 <<m<<12, 0 < n<<60),
yKa3nlBalollie MOMEHT BPEMEHH 1 yacoB n MuHyrt. Onpene-
JINTb HauMeHbllee BpeMs (UYHCJO HOJNHBIX MHHYT), KOTOpoe
HONKHO HPOHTH IO TOr0 MOMEHTa, KOTHa 4YacoBas M MH-
HYTHasi cTpeskH Ha nudepbiare

COBITANYT;

pacroJsioxarcs NepneHJUKyAsipHO APYT APYTrY.

50. Jaun n nonoxureabHutx uncena A,, Ay ..., A, H m
HOJIOKATEJbHBIX uncen B, By, ..., B,. Cymuma Bcex A; paBHa

cymme Bcex B;. JlokazaTb, 4TO MOXKHO MOCTPOUTH (M ONUCAThL
kak) maccus C[i, j}; 1 <{i<<n, 1 <<j<{m, kotopuiit ypoBaer-
BOpAET CJeAYIOIMHM TpeGoBaHUAM:
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1) Bce (i, j) HeoTpHilaTeJibHbBIE YHCAA,

2) B Maccube no xpafineél mMepe (m—1)(n—1) nyaei;
3) cymma kaxpaoil i-#i cTpoku paBHa A;

4) cymma xaxpaoro j-ro cronbua pasua B

3AJAYM TOBBIIHEHHOW CJAO)KHOCTH

1. Uncsio 3amano CBOMM [BOHYHRIM MNPEACTABJICHHEM
(nnuna uucaa se npesslwaer 10 000 nBonyrBIX paspsioB).
Heo6xonumo onpepenuts, AeNHTCs JU yucao Ha 15.

2. a) Kak-to pa3 B anreky pocrasuau 10 daaxonos no
1000 numwonb. He ycnesa nposusop paccrasuthb
dbyakoHpl Ha 10JKe, KAK NOYTANBOH IIPHHEC Tede-
rpaMmy, B KOTOpO#l Oblio chepyloiiee:
«Bospep:karbcss 0T mnpopaxku Jjexkapcrsa. llo
owinbke (papmalleBTa B OZHOM H3 (DJ1AKOHOB KaxX-
LA DU/ COLepKUT Ha 1 Mr siekapersa Gonbiye
pomycrtumoii  po3nl. Ilpochba HezamenanTeNbHO
BepHyTh (HIAKOH C TIOBBIUEHHOH 1030 Jexap-
CTBA».

CKOJMIbKO B3BELIHBAHWE TNpUALTCA Clejath TPOBH3OPY
st onpenenenus GJakOoHa ¢ MOBBLIWEHHOH A030i1 Jiekapct-
Ba, €CJJM Macca NUIKJH C JAONYCTHMOH R030H JiekapcTsa
pasaa 10 wmr?

6) Hepesz Kakoe-To BpeMs B anTekKy JAOCTaBHAM eule
10 ¢uaxonos toro ke sexapcrsa. ¥ va aror pas ue
ycrnenyu paciiakoBaTbh KopuyOKy ¢ (aakoHaMH, Kak
[I0UTAJLOH [IPHHEC TeJerpaMMy C U3BelleHHeM O TOM,
YTO Ha 3TOT pa3 (dapmaleBT aonyctua Oonee cepb-
e3nylo omuOKy. B mocuiike morau okaszarbest ot 1 g0
10 dsakoHOB C NMUAIOAAMH, KaXKAbIH H3 KOTOPHIX Ha
I Mr Ts:xenee HOPMBL.

CKOJIbKO B3BELUMBAHUE npuaeTca cheaaTs TNPOBH3ODPY

B 3TOT pa3 AAA onpeAesieHUs (PJIAKOHOB C NOBbIILIEHHOH
Jo30l JnekapcTBa?

3. Tlpennosioxum, 4T0 y Hac €CTh BECHl ¢ ABYMA YallaMH
u no ojHoit mryke rupn 1, 3, 9, 27, ..., 3% ... . ¥YpasHose-
CHUTh rpy3 Macco#t M Ha Becax.
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4, CocuuTaTh KOAHYECTBO €JMHHIL B JBOHYHOH 3aIHCH
yncsa i, 3aaHHOrO B JECATUUYHOH CHCTEME CUHUCTEHHS.

5. IlocnepoBarennnocts 011212201220200112... crpour-
ca caepywomwuM obpagom. Cravana nuwercs 0, 3atem nosto-
pseTcs ciaenyiomiee nefiCTBUE: yKe HANUCAHHYIO YaCTh NPH-
NUCHIBAKOT cnpasa ¢ 3amenoit O wa 1, 1 Ha 2, 2 Ha 0, 1. e

0010112 01121220 —...

CocraBuTb aJropuTM, KOTOpPHH 1o BBejgeHHOMY N
(0 << N < 2000000000) onpenensier, Kakoe YHCAO CTOMT Ha
N-M MecTe B 10C/I€I10BaTeNbHOCTH.

6. Jaubt maccusn X [1..100] u Y [1..100]. 3anncats anro-
PHTM, NOCAEN0BATEILHO MEHAOIHA MeCTaMH 3HAYEHHUS dJje-
mentoB X [kl u Y[k], k=1, 2, ..., 100, se ucnosabayst npome-
WYTOUHBIX IepeMeHHBIX.

7. TOUKH ¢ LeJIOYHC/IEHHEIMH KOOPAHHATaMH U3 1-rO KBax-
paHTa NOMeYaloTCs YMCJaMH M3 MHoxectBa {0, 1, 2, ...}
OdepenHas TOYKa HOMEYaeTcss B TOM cCJyuae, €CJH BCe
TOYKH HHIXXE U JeBee ee yxe nomeueHbl. IIpH 3TOM TOUKE
NPHNHCBIBAETCH MHHHUMAJBHOE YHCJIO, OTCYTCTBYIOLIEE B
BepPTHKAJIH H FOPH3OHTAJIH, POXOAsAILel depe3 Touky. [lep-
Boli nomeuaerca touka (0; 0).

Hanucars nporpammy, Kotopas:

1) mo 3apaunbiM koopauHatam x n y, x =0, y =0, x, y —
IeJIbie, OMpEReisieT NOMETKY TOUYKH;

2) no 3ajaHHLIM KOOpAMHATE X M HOMeTKe TOUKH R
(x>0, =0, x, £ — uenblie) onpenensieT BTOPYI0 KOOpAHHA-
TY TOUKH. .

8. Hafitn nnuny nepuojga u cam nepuoj xpoGu B P-uu-
HOll CHCTeMe CYMCIeHUS, NPeACTaBJAAIONlel palHOHAJbHOE
uncaio N/M (mna xoneunbix ppo6Gefi CUHTaTb, YTO AJHHA
nepuona pasua ). M, N, P — uenbie RecATHYHBIE UHCJIA,
O0<N<M, P>1.

9. Ina BBeneHHBIX AeHCTBHTEJNbHOrO uucaa r>0 u Ha-
TypPaJsbHOrO YUCIAA (,,, HEOOXOAUMO HAUTH HaHAYyuliee NPH-
O/MMXeHHe r B BUe pPalHOHa/NbHON Apobu p/q, The § < §paxe

10, Mycrs 3anuch uucia A B MO3HUHOHHBIX CHCTEMEX
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CUHC/IEHUS] C OCHOBAaHWHEM p W ¢ HMeeT Buj OeCKOHEUHOH
nepuHoaHYeckofl apolu ¢ nephojoM 2:

A=0, (ab),=0, (ba), (*)

rae az=b.

Hanucate mporpamMmy, KOTopas AJAsl BBEIEHHBIX HaTy-
paapubix uucea p v g (2<<p, << 30, p=>q) HaXOJAAT U BH-
BOJAMT BCe BO3MOXKHBIE naphl 3Hauyenuidt uudp a u b, ynos-
NEeTBOPSAIILIHX COOTHOWeHNIO (*). EC/IH TakoBEIX HeT, BhiBe-

crtu coobuienne «IIpurogueix Lupp HET».

Mpumevanue 3HauendeM uuc/aa, 3aNUCh KOTOPOTO B TO3MUYU-
ORHO} cHCTeMe cuMcsaenns) ¢ ocHopandem S ecrs 0, cdef (rne ¢, d, e, f —

nudpo), ABasercs %—}--S%——i—-é-—}——sz;.

11. Onpenenum muoxectBa K; pekyppentuno. [lycts
K,=[0, 1]. Paspenum orpesok [0, 1] Ha TpH yacTH TOYKaAMH
1/3 v 2/3 u ynanum u3 nero uurepsan (1/3, 2/3). Toayuum
mMHO:KecTBO K, COCTOsillee H3 JOBYX OCTaBIIMXCH OTPE3KOB
[0, 1/3] u [2/3, 1]. Kaxnpiil U3 HUX pasjenuM Ha TPH 4aCTH
(troukamu 1/9 u 2/9 nas nmepporo orpe3ka M TOYKaMH
7/9 u 8/9 ~—~ nas BTOPOro) ¥ yAanuM CpeJHHE HHTEPBaJbI
(1/9, 2/9) u (7/9, 8/9). Takum oGpa3om, MOJy4ydaeM MHO-
x)ectso K, u 1. a. Ilycrs M pnocTpouM MHOXecTBO K.
IMopennm Kaxablit ocraBuiniics orpe3ok u3 K; ma 3 uyacru
M yAaJ¥M H3 3THX CerMeHTOB cpeanue uHTepBasnl. Ilosy-
yuM, TakuM o6pasom, u3 K; muoxectso K.

Beoasites 3 uenabix yucaa n, a, b. Heo6xonqumo omnpeje-
JIUTh, NPUHANJICXKHUT JH TOYKA C KoopaAWHaATO# a/b MHOXe-
cray K,.

12, Uucjio Ha3biBaeTcs COBEPIIEHHLIM, €CJH OHO PaBHO
cyMMe BCeX CBOHX AenuTeseli, 3a HCKJIIOUEHUEM ero camoro.
JIio6oe uyeTHOe COBepIIEHHOE YHUCJIO TPEACTABHMO B BHAC
2°=1(2°—1), rae p — npocroe uucJIO.

Hafitn nBonuHOe NpeACTaBJeHHE. [J1si MAKCHMAaJbHOIO
COBEPIICHHOrO0 YETHOrO YUCJAa MeHblle BBeAeHHOTO N.

161



13. 3apausl HatypasabHble yucaa e, k, m, { B 3anucu
xumuyeckoit peakuud XA, +Y—-Y A+ X, rne A, X, Y —
aTOMBl WJH Ipynnel atoMoB. Hanucats anroputm aJst npo-
XOXKJEHHUS TAKUX HATYpPaJibHbIX KO3(DPULUHEHTOB, IPH KOTO-
PBIX CTPEJIKY MOXKHO GbljI0 Gbi 3aMEHUTEL 3HAKOM P2BEHCTBA.

14. Beoasarca uejne uucaa a 1 b. Ilycrn y Tpeyrosabun-
ka ABC xoopauunatut Bepuiun A(0; 0), B(a; b), a obe
koopauuatel C (x; y) — neJible ydUCaa, W HAOWANbL TPEYTOJib-
nuka ABC ue paBua ny/io. Kakylo MUHHMAJBHYIO MA0LLA
MOXeT HMeTb TpeyroabHur ABC?

15. Mmeetca N GaHOK C Lesio4HCTeHHLIMU 06BeMaMu V),
<., V, TUTPOB, TIyCTO#H cOCyd M KPaH ¢ BOAOH. MoxHO siu
¢ NOMOUIBI0 3TUX OaHOK HANWTL B COCYyJ POBHO V suTpPOB
BOABI?

16. Boruncaurs wucao e (OCHOBAHHE HATYPAJbLHOrO Jiora-
pudMa) ¢ TOHHOCTBIO 1 3HAUAUIHX JECATHUYMBLIX Ludp nociae
3anfAToll. MOXHO HCNOJIL30BAThL YKHCJOBOA DAL

e=ldrtad..tagr .. .

17. BoiBectn ua 3xpan uucao 2%, n<< 10000, n — navy-
paJibHoe.

18. Beogurca N. Heobxogumo HaliTy, Ha CKOJBKO HYJeEH
okaHuuBaerca Ni=1.2.3.... N,

19. Bpoadarca psa uumcaa N v P. Hairu takoe maxcu-

maabHoe uncao M, wro N! mesntcst wa PY, no we menurtes

na PMt!L

Tpumeuanusa. |. Udeaa N u P Tak BesukH, 4T0 HET cMbicna
cyuTarth 3uauenue N1,
2. Uncaa N u P — narypaJgbHbie.

20. Hatypaabuoe uucmo N>1 rpescraBuTh B BHJE
CYMMBbI HATYDPaJbHLIX CJaraeMblX Tak, 4TOGbI UX NPOHU3BeEe-
Hue OBlJI0 MAaKCUMaJbHBIM.

21, 3anaerca awboe HOJMOXKUTEJNbHOE AEHCTBUTENbHOE
yucao R. Haiith monoxkurenwvHole NefcTBHTE/bHBIE R, R,,
vers R,y Ri<<4, i=1, ..., n, Takne, ur60 R=R, Ry+...-R,=
=RI+R2+ + R,
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22, BuiBecTH B HOPSAKE BO3DACTAHUsI Bce OOLIKHOBEH-
Hble HeCOKpatuMmbie Apolu, 3akjiouennnie mexay 0 u I,
3HAMEHATeJId KOTOPhIX He npesbimaor 15, Maccus fnipu
3TOM 3aBOJMTL He CJjeiyer.

23. Jlan MHOrorpaHHKK, B BepUIMHAX KOTOPOro 3anuca-
HBl ueqwe uucaa. OgHuM XOROM MOXKHO BHIOPAThH OJHO
pebpo, ¥ K YHCAY, 3aNUCAHHOMY B OJHOM H3 €r0 KOHUOB,
npubasuTh 1, a U3 uucaAa, 3aNHCAHHOIO B ADYIrOM KOHIe,—
BbiueCTs 1.

KakoMy HeoBXORHMOMY H JIOCTATOUYHOMY YCJOBHIO AOJ-
JKHEl YOOBJIETBOPSATH 3aNUCAHHBIE YHCAA, YTOGLI C MOMOLUBLIO
TAKHMX XOJ0B MOXHO OblI0 A0GUTHCS, YTOOLI BO BCEX BEpUIH-
Hax 6bl1 ofHOBpeMeHHO 3anucaH Hyas? OrTBer 060CHOBATH.

24. B ny/seBo#i MOMEHT BpeMeHH MacTePy OJHOBPEMEHHO
nocrynaer N paGor. PaGorTel nponymepoBaHsl oT 1 g0 N.
Hdas kaxno#t pa6Gorel [ 3apavee W3BECTHO cJenyloiiee:

) Bpemst BrimosHeHust paboTkl f, KPaTHOE CYTKaM;

2) wrpad ¢; 32 KaKAble CYTKH OXHAAHHA paboThl i 10

MOMEHTd HauaJja ee BbINOJHEHHS.

OnHoBpEMEHHO MOXKET BLIMOJIHATLCSA TONBKO 0JHA pabo-
Ta, U €CJH Macrep NPHCTYlaeT K BBIMTOJHEHUIO HEKOTOPOH
pa6oThl, TO OH NPOLOJIKAET BHIIOJHATL €€, 0KAa He 3aKOH-
uyur. Cymmapublil wiTpad, KOTOpHH Hano Gyaer YHJaTHTh,
BLID3IKAGTCH CJACAYIOUIUM 00pa3oM:

cymMma ¢;-(BpeMs Hauyajia BuINOJiHeHust paGoTHI {) N0 BCeM i

Haifitu Taxkofi nopanox BeinojgHenus pabor, utTolnl
mrTpad 0KA3aMCT MUHUMABHBLIM.

25. B psa sexatr N apOy3oB, npoHyMepOBaHHBLIX 6T
I no N. Ham wmssectHo, uro:

1) maccul nepsoro u N-ro ap6ysos m; U my COOTBETCT-
BEHHO;

2) macca i-ro apOysa m; eCTh cpeanee apudmerdyeckoe
Macc IBYX cocelHHX apBy3oB, yBesudeHHoe Ha d:

my=d4-(m,_, +mi+l)/2;



Mo BBenennwiM my, my, N, d u j naiitn m;. Orpanunuenye:
N < 200.

Heo6Gxonumo B pamkax (opMmMynupoBKH 3ajaud Ipeny-
CMOTpPETh TPOBEPKY KOPPEKTHOCTH JaHHBIX [POTPaAMMBbL,

3AJAYHA 1151 CAMOCTOATEJBHOIO PEIMEHHSA

1. HarypanbHoe uncyio, 3andcaHHOe B JAECATHYHOH CH-
CTeMe CUHCJEHMS, Ha3biBAeTCS CBEPXNPOCTHIM, €CJH OHO
0CTaeTCA MPOCTHIM NPH JI060H mepecTaHOBKE CBOHX LHUPD.

OnpenenuThb, ABASETCA JIH JAHHOE UHCIO CBEPXIPOCTHIM,

2. IMocaenoBaTesbHOCTh, COCTOAINYI0 M3 YeThIpeX LeJbiX
yucenr a, b, ¢, d, ogHHM XOZOM MOKHO mpeoGpa3oBarth
B rnocJenoBartenbHocts |a—b&|, |b—c|, lc—d|, |d—al.

Jloka3zaTtb, 4T0 Kako# Gbl HU Obl1a HavyaJbHAas IOCJE[0-
BATEJIbHOCTh, MHOTOKDATHHIM TIIOBTOPEHHEM XOJOB MOXKHO
MOJIYYHTb TMOC/EA0BATENBHOCTE, COCTOSUIYI) H3 ueThipex
HyJe#.

3. HaHo uesnoe HeorpHullaTeabHOe yuciao K, He MpeBbIWIa-
iomiee Muaauona. Haneuarats ¢gpasy «K BOPOH» PYCCKHMHU
caosamu. (Hanpuwmep, ecnu K=23, To go/xHo GLITH Hane-
yaTaHoO «ABAaxUAaTh TPH BOPOHBI», eciun K=1, T0 — «onna
BOPOHa».)

4. Hanncatn nporpaMmy, HEPEBOASILYI0 3aaHHYIO0 CyM-
My B pyGusix (mo 30 000 Thicsiu BKJIIOUHTENBHO) B €€ MOJHOE
Haspauune. (Hanpumep:

CYMMA? 29320,25 — IBAILIATb HEBSTDH TbICH‘-I
TPUCTA IOBAIUATb PYBJENH JOBAILATH IIATh
KOIIEEK

Coxrpamiath CJi0Ba HeJIb34l.

5. Hanucats nporpammy, KOTOpas BBIZACT CJOBAMH Ha-
3BaHHE BBEJEHHOTO melcTBHTEabHOro uucaa. (Hanpumep:
25.23 — nBajauAaTh NATh LeEJbIX ABaAUATb TPH COTHIX.)

6. Yucsao aBjsercd HaJUHAPOMOM, €CJIM OHO YHTAETCH
OJIMHAKOBO CJIeBa HAnNpaBo M cnpaBa HaJeBo. PaccmMoTpum
HeKoTopoe HatypaJabHoe uuciao N. Ecam 310 uHciao He
NaJjUHAPOM, TO H3MEHHM INOPAAOK ero uudp Ha obpaTHBIH
H CJAOXHUM HCXOJAHOE 4HCJO0 ¢ noayuusmumca. Ecimu cymma

-
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HEe TaJHHAPOM, TO HaJ Hell TOBTOpPAEM TO Ke JelficTBHe
H T. ., NOKa He NONYUYHTCA naJjuHapoM. o Hacrosiiero
BpEeMEHH HEH3BEeCTHO, 3aBepliaeTcs JIM 3TOT NPoUece A
a6oro HarypasjsHoro N.

Jlaunl Harypanbubie uncaa K, L, M (K<CL). IIposepurs,
BEPHO JIH, YTO AJifl MI0GOro HATypabHOrO YHCjaa U3 fHuana-
30Ha ot K o L mpouecc 3aBepliaercsi He TO3JHEE, YEM
nocae M Takux jeiictsuit. Eciu Her, TO BBIATH uMC/IA, AAS
KOTOPBIX IIPOLECC HE 3aBepIUIMJCA, H KOJHYECTBO TAKHX
THCE.

7. Bce kBagpaTh HatTypaJbHBIX YHCEJ BBHIIHCAHBI NOJ-
pan, HauuHaa ¢ ennuausl, Onpepenurb, Kakad uuappa
crout Ha N-M wmecre.

8. Hoxasarp, uto B 16-paspanuoii DBM ¢ o6vemom O3Y
192 K6aiit B ni060# MOMEHT BpeMeHH [ CYILECTBYIOT JBe
AueHKd, COAEPKAINHE OJMHAKOBHIE UKCJA.

9. PuMmckue uncaa.

a) IMpoBeputs, npaBu/IbHA JIM 3aMUCh YHCJAA PUMCKHMHU
nudpamu.

6) 3anucaTh AaHHOE 1eJioe YHCJ0 U3 AuanasoHa ot 1 jo
1999 pumcruMH tHbpaMH.

B) IlepeBecTn unc/I0, 3aMHCAHHOE PUMCKHMHU HHpaMH,
B JECSITHYHYIO CHCTEMY CUHCJIEHHSI.

10. MoxHO /4 pa36GuThL BCe HaTypaJbHble yHcaa 1, 2, 3,
4, 6, ... HA ]Be TaKHe BO3PACTAIOLLHE TOCJEIOBATENbHOCTH
ay, Qg, Ay, ... U by, by, b, ..., uT0 b,— a, =k pus nwboro k=1,
2, 3, ...? Ilo BBenenHomy uucay N onpenenurb, KaxoMmy
HOMEDY OHO COOTBETCTBYET H KakKoe HHC/I0 GyHeT C HHM
B nape (He BBIIHCHIBas BCe MNpeibIAyluue a, U b,).

11. Tlocnanue oT BHE3eMHOH LUBHAH3ALHU TIPEACTaBJIA-
et co6oit maGop u3 N CHMBOJOB, KaXABIH H3 KOTODPHIX
sABjaseTca HyJjem uau epuuuuefi. Hucio N saBasercs npo-
H3BEJAEHHMEM [IBYX NPOCTHIX YHCEJ H yYeHble NMpenrosnaraior,
YTO 5TA CTPOKA — 3aKOAHPOBaHHAsA NPSAMOYroJbHAs «Kap-
THHKAa», pa3Mephl KOTOPOH — MHOKHTENH uucaa N,

CocTaBHTb NPOrpaMMy, KOTOPas MPOH3BOAUT FEPEKOLH-
POBKY INOCJHAHHS H HeyaTaeT KAPTHHKH, 3aMeHsAfl KaXAbli
HyJb npobesioM, a eLHHHIY — 3BE3J0YKOH.

155



[Ipamep:

N =155

[Tocnanue:

1010001011110160100000000101111010001010010010010
100100010111

12. Ynucna 46816, u 160125, npencraBjetsl B pasHbix
CHCTEMAX CUHCJEeHHS C HEH3BECTHbIMH OCHOBaHusiMu M <
<10 u N<{10. Cywecrsywr jau takue M u N, uro 31H
Y{CAAQ PABHHL?

13. PaccMoTpuM uHCI0BYIO I0CJAE€10BATEbHOCTD, Olipe-
AeJEHHYI0 CcAenylomuM obpasom: a,= 10, . =a,+1/a,
ecaun i>=1.

Briyucauts Bce undpol nepen s3amnstoll @y, ujieHa.

14. Hanucath anaropur™, KOTOpbiH [Ji BELECTBEHHOI'O
uuesaa X HaxoAMT cymmy x** rne k=1, 2, ..., 128, ucnoan-
3yst He Gosiee 2568 ymuoxeuu#l u 256 cA0meHuH, yunToBasn
onepauHM OpraHM3alMu LukJga (BO3BeleHHE B CTENeHb He
HCIOJIb30BATh).

15. CocraBuTh IPOrpamMmy, KOTOpPast BBHINOJHSIET CJOMKE-
HHE ABYX MATHPA3PHAAHBLIX JBOHUHBIX UHCEJ, NOAL3YACH Ofle-
paunamu «H», «<WJIW», «HE» u «CIABWT BJIEBO» (Ha
OJHH DAa3psAl), KOTOpHIE BHIOGJHSIOTCS Tax:

1) C= A ; nepemennoit C NpHCBAUBAETCS 3HAUCHHE YHC-
a4 A, B KOTOPOM HyJin 3aMeHsiloTcsl Ha 1, a eauHu-
ubt — Ha 0 (Onepauua «HE»). ,

2) C=AV B — nopaspannas onepauus, pe3ysbTar Bbi-
NoJIHeHUsT KOTopoil onpepnensiercs Tabauuedt 1 (One-

pauus «MJiU»). )
TABJIVILIA 1
0V0=0
AVA =)
1VO=1
1V 1=1

3) C=A A B - nopaspspuas ofiepailds, pesynbraT B~
noJHeHHs KoTopoit onpepensiercs vadauneil 2 (One-
pauusa «H»).
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TABJIMLIA 2

OA0=0
OA1=0
IA0=0
IAN1=1

4) C==<«-A — nopaspanssiii CABUr BJEBO, T. €. {-H pas-
pan C noayuaer axaueHue (i 1)-ro paspana uucaa
A, 5-it (Mmarapmuit) paspaa C cramoBurca pasHbim 0.
Kaxaoe u3 ucxoaubix yucea meunbiie 10 000,
16. JIasg sagaunoro K nafita takoe N, 4T0 B MECATHUYHOM
gucae 2V erperures K nyneir moapsi.
17. Tlo 3aaHHOMY # COCTABUTb IPOTPAMMY BHIUHC/CHHS

AT
A=

OuenuTsb, MJI8 Kakux JLOCTarouHo OGosabmux n Oyjer
paGorarh 9Ta nporpaMma.

18. CocraButh nmporpamMmy, KoTopasi B MOJIHOH 3anucu
ancaa 77! (77 dakropuas) ykaxer B nopsjake yObniBanud
HoMepa paspsioB, cojiepxamux uudpy 7.

[Ipumeuanune Paspans uucia HyMepyloTcs B CJACAyIOLIEM NOPAR-
Ke: paspsj] enuHHu uMeeT HOMmep 1, mecarkoB — 2, coteds — 3 u 1. A

19. M3 3agaHHOro HATypa/sbHOTO YHCJIAZ BHIYEPKHYTH
k uudp Tax, 4ToOH NOJYUYEHHOE YHUCIAO OBIJIO BO3MOXKHO
GOJILIIHM.

20. Haiitu Bce necsiTHuHble Hudpb uucaa 100!— 210

21. Ha npaBuabHO MAyWHX yacax ¢ 12-uacoBHIM LH-
tdhepbsaToM HUMEWTCH YacoBas, MHUHYTHAs ¥ CeKyHAHad
CTPEJIKH, JBHKYIHecsd maaBHO {(0e3 CKauKkoB).

B xakoe BpeMs Bce CTpeskH 06pasyloT Mexay co6Goil
yrast 120°? Kaxk poaro 3a cyrku yriisl, o6pa3oBaHHBIE
MEMXKJY BCEMH CTpPEJKaMH, OJIHOBPEMEHHO OYAYT B npepenax
or 119° no 121°? ‘

22, 3agaua tabauna yuces. AJrOpPUTM HA KaXJOM HIare
BeiOupaer B 3Tol Tabaune cTpoky (Hau croaben), cymma
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3JIEMEHTOB KOTOPOH MeHblie HyJ s, ¥ yMHOXAeT BCe 3TH
aJsieMenTnl Ha (— 1)

Jloxasarb, 4TO aAropuTM He MoXxeT paboraTh Oecko-
HEeYHO J0JITO.

23. 1ano HaTypaJsbHOe YHCIO 71, SIBARAIOILEECS KBajapa-
TOM HEKOTOPOro JPYroro HaTypaJbHOrO 4HCAA.

CocraBuTh TporpamMmy, Kotopas Bblumcaser n'/%, mc-
NOJbL3Ys TOJBKO ONEpPaluH CJOKEHUA M BbiUATaHUA.

24. Hadry 3navende dyuxkumn F (1990), Bbiuncagemod
00 CJAeAYIIUEeMY aJTOPHTMY:

uea air F(uea k)
Hay
ues ¢, m, al, a2
c:1=0; al: =1, a2:=—1;, m: =1
HU noka m<<k
ecan al >0

TO

=c-|m

HHaue

c:=Cc—m
BCE
al:=al+4a2; a2: =al—a2; al:=al —a2;
m:=m-1
KII
3Hau:
KOH

=C

Ilpuaymare aAropuT™M AJd BBIYHCJACHHA 3TOH - PyHKUHY,
B 3aMHCH. KOTOPOrO He HMCNO0JIb3yIOTCH KOMAaHAbl BETBJCHHSA
H nuKJa. :

25. Briupc/nTb 3HayeHHe (QyHKUHH F(n)—m, rae m—
YHCJIO 3HAKOB, COHEPKAIIMXCA B JECATHYHOH 3aiHCH UHC-
aa nl

26. U3ectHo, uro A8 JOGBIX HATYPaJbHBEIX - UYHCEN
a ¥ b cywecrBynT TakHe LeJble YHCIa 4 M U, YTO COpa-
BensuBa- ¢popmyna: au-bv=HO (a, b). Ilo BBeneHHbBIM
a-u b nalit Kaxue-uubyaAb u W .
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27. B kpyre crour N uesoBeK, NPOHYMEPOBAHHLIX HO
nopsiaky of ! jmo N. Ilpu pacuere Ha nepBuifi-BTOpPOH,
Hau#Hasf C MEPBOro YejOBeKa, KaXKAblH BTOPOH BLIXOAMT H3
Kpyra, X0 TeX Top, HOKA He OCTaHeTCH ONUH UYeJOBeK.

JlokazaTb, 4TO €ro HOMEp MOXKHO Ha#HTH CJAelyOHIHM
o6pasoM: npeacTaruTh N B NBOHUHOH CHCTEME CUMCJAEHH,
3aTeM HOCTaBHThL KpalhHHH JIeBHIH CAHHUYHBIA OUT 4nCAA
nocje caMoro NpaBoro paspsiga yucaa.

Hanpumep: N =12=1100,, nomep nocrennero uesoBexa
1001,=9.

VYKA3AHKA K PEHIEHUIO 3A0AY
MOBLIMIEHHONU CJIO)KHOCTH

1. BcnomuuM, 4TO npu3HaKoM AesieHHd Ha 9 B JecaTHY-
HOH CHCTEMe CYHCJIEeHHS ABJSIETCS JEeJHMOCTh HA 9 CyMMBl
mudp uncaa. JeACTBHTENBHO, YCTh €CTh YHC/0

S=a, 10"+a,_ 10" +... +a,10+a,
TOTA

Smod9=(a,(10"—1)+a,+a,_((10""'—1)+a,_,+
4.4+ a, (10—1)+a,+a,) mod 9.

A rtak xax 10*—1 pesnurcs Ha 9 Haueso, TO 4
S mod 9=(a,+... +a,+a;) mod 9.

AHaAOrHYHO noJyyaeMm, YTO IPH3HAKOM JeJICHHSI Ha
15 B cucTeMe cuMc/ieHHs ¢ OCHOBaHueM 16 6yner nennmocTb
Ha 15 cymMBbl BCex LIeCTHAXHAaTepHuHbIX LHQPP uHCHA.

PazbuBaeM NBOHYHOE YHCJIO CIPaBa HaJEBO HA TeTPalH,
KOTOPbIe OJHO3HaYHO MOXHO Nnpeo6Gpa3oBaTh B WIECTHAAUA-
TepuuHbie LHGPHI, HAXOAUM UX CYMMY H AenuM ee Ha 15. Ec-
au ocratok 0, TO BBeleHHOE YHCJIO AenuTca Ha 15, unave —
He JeJuTcCHd. .

2, a) Jlng pelreHHss 3ajaud He HYXHO B3BEIUHBATH
NUII0JAH W3 Kaxaoro ¢aakoHa, T. e. npou3soautb 10 Base-
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wxsanui. JJoctatouHo oAHOro B3BeMIMBAHBA AJd ONpenene-
Hus (pJaKoHa C IMOBBIIEHHOH 0308 Jekapcrsa.

Has sroro Heo6xoguMo B349Tb | NWJ0AI0 H3 NepBOro,
2 nw/nojiu U3 BTOpOro, 3 nuJmoJu 13 Tpethero ... 10 nunoas
H3 pecsitoro uiakona. 3areMm Cjaeayer MOJOXKHTH BS 0TO-
OpaHHBIX OUJIOAb HA OJIHY Uallly BeCOB H B3BeCHTh uUx. Ecan
6bl Bce Mu0ad OblAW C J0NYCTUMOH M030H JieKapCcTBa, HX
macca cocrasusia 6ul 550 mr. Ilpennosioxum, 4TO THIIOAY
Becuad 551 Mr, mau Ha 1 Mr GoJblue, yem ciaenyer. ITto
3HAYUT, YTO UMEETCS POBHO OAHA IHJIOJA C TOBBIILEHHON
J030H JieKapCcTBa, a POBHO OAHA NHJIOJAS Oblia H3BJeyeHad
u3 nepsoro ¢uakona. Ecau 66t Mmacca DS nusoab oKkazanace
#a 3 Mmr Gosbllle HOPMBI, TO 3TO O3HauaJjo Obl, YTO Cpelu
OTOOPAHHBIX NHJIOb UMEIOTCH 3 NUAKJIH C NOBBILIEHHON
no3o#t nexkapcrsa. Mx ™MoxkHO Obio H3BJAEYD TONBKO H3
Tperbero daarkona. Takum oO6paszoM KOJNHYECTBO B3BEIIUBA-
HHA MOXKHO TNOHH3UTbL A0 L.

6) Meton pelieHust, TO3BOJUBIINI 32 OAHO B3BEIIHBAHHE
onpenenntb GJaKOH, COOepXAlKA JieKapCTRA C NOBBIUIEH-
HO#l [030H, B NaHHOM cCJyyae He NPHMEHUM, ONHAKO €ro
MOXKHO MOLH(GULHPOBATH.

Jlast Toro uToOB pewuTh 3ajady, HeOBGXOAUMO BOCHOJb-
30BATLCSL NOCJAEN0BATEJHbHOCTLIO, KOTOpPas Obl CONOCTABJIS-
Jia KaxJaomy (IaKoHY OTJHYHBI OT ADYrdXx HoMep H 00Ja-
Aajia Obl enle OJHHM JIONONHHTEJBHLIM CBOHCTBOM: CyMMa
WICHOB JIIOOOH €€ MOANOCACN0BATE/bHOCTH NOJKHA OBITh
OTJIMUHON 0T CyMMBbI yJieHOB J1000#H Apyroil ee moanoc/eno-
BatesbHocTH. IIpuMepom TaKo#l nocjenoBaTe/ibHOCTH MOXKET
cayxuTth caenymomas: 1, 2, 4, 8, ..., Bce uwieHH ee — cremne-
HY uHcjia 2. ITa IN0CAEA0BATENbHOCTh JIEKHUT B OCHOBE
ABOMUHOH CHCTEMbl CUHCJHEHHA,

Pewende 3anay4 COCTOHT B TOM, 4T06b! B3SITh 1 NHAIOIIO
K3 NepBOro 3aKOHAa, 2 NMUJIOJIH H3 BTOPOro, 4 NHJIONH H3
TpeTbero H T. J., 3aTeM cob6paTh BCce OTOGPAHHBIC MHJIOJH
¥ B3BeCHTb. IIpeAnoc/iokum, UYTO NHJIAH 0Ka3ajuUCh Ha
27 mMr Tsxkeaee, yeM HYXKHO. Taxk xak Kamaadg NUJI0JIA
C HOBBILIEHHOH 0300 JeKAPCTBA TSKENee HOPMaNbHOH Ha

160



1 mr, to, pasgeaus 27 ua 1, Ml noayuum 27 — yucao dodee
TAXKEJNBIX MATI0Ab,

Sanuwem uuciao 27 s psouuynoé cucreme: 11011, [po-
HUHbIC PA3PAABI, B KOTOPLIX CTOAT €IHHHULL, [OBOPAT HaM,
Kaxue CTENeHM uHcjaa 2 B CyMMe [aloT ABOMYHOE HHUCJO
11011 (unu pecsituunoe uucao 27): 1, 2, 8, 16. Eqununsl
CTOAT B NEPBOM, BTOPOM, UETBEDTOM H MATOM JBOHUHBIX
paspsaax. CnefoBaTeabHO, HENMPUTOAHBIE HUJIOAH C [OBbI-
[IEHHLIM COJAEPIKAHHEM JeKapcTBa HaXOAATCA B NePBOM,
BTODOM, YeTBEPTOM W nsitoM (JakoHax.

3. Tlpu npeactas/eHud 4ucaa B TPOHYHOR CHCTEMeE CUHC-
JdeHns o6puno ncnogassywrtes undpsr 0, 1 u 2. Opnako
MOXHO Hcnosibzopath updpst 1, 0 u —1. Jaa nmonyuenus
TAKOH 3aNMUCH MOCTYNUM ciienyioiuuM obpasom: Oyaem nepe-
BOAUTHL M B TPOHUHYIO CACTEMY CUUCJCHUS, H KaXKAbi{ pas,
KOrna npu pedienuwn Ha 3 6yaert nojayuathed 2, 6yaeM yBeJaH-
uuBaTth yactTHoe Ha 1, a B ocrarke nucats (— 1). Hanpuwmep:

24,,=1000,—10,=1-3°4+0.37—1.3'40-3".

I'pys V nonoxum Ha nepByr yauly BecoB. [pysn ¢ Ko-
>hHHUHEHTOM B pas3ioKeHMH — 1 TOCTaBHM Ha 3Ty XKe
yawy, a rpysst ¢ Kospduuuenrom l-— Ha apyryio.

O0bsicuunTe, noueMy JaaHHblii aaropurm paboraer.

Onumute npouecc ypaBHOBEIUHBAHKS Ipy3a HeH3BecT-
HOH Macchl HA YailleyHbIX BECax, HCTOJAb3YA TY K€ CHCTEMY
THDS.

4, Aaroputm:

cnt:=0; {cnt — cueTunxk enuHHU B i}
while (i<< >0) do {uukn nostopsercsa uucno pas,}
begin {paBHoe umcay eauHuu B i.}
it=(i—1) and i; {«Y6upaem» xpaiino cnpasa}
cnt: =cnt-I; {enuuuuy B ABOMUHON 3amuCH)
end; {uucaa.}

fMpumep. 110=i
10l =i—1

100=i and (i—1)

6 HUadopmaruka, 8B—9 wu. 161



5. Ilycth @, — k-ii unen nocaepoparenbHocTd. Pacemor-
PHM TOCJAEA0BATENLHOCTD, GOPMHPYEMYIO TIO CJEAYIOMEMY
npasuay: q,=0; GparMent @g...au 1, NOTyYaeM TPHIUCH-
BaHUeM K OparMeuty @p...Quu.n_, CNpaBa aHAJOTHIHOIO

dparmMenta, B KOTOPOM KAXKJABIH YJEH yBENUYEH HA eQRHH-
ny. [Moayuaem 0-— 01— 0112 01121223 —... .

Jokaxem, 4TO @, €CTb CyMMa €IHHHI[ B [ABOHYHOM
npeacraBjaeHdu 4dcaa k. Jlokas3aTeNbCcTBO MpoBeAeM 1o
naayxuud. Ins a,=0 sro copaseanuso. Ilycts npeanoso-
MEeHHue CNpaBeuBo AJst BCeX @, 0<Ji<{2* ' —1 (1. e. ans
BCEX yHCes [, COCTOAIIMX H3 He Goyee deMm (k— 1) nBOMY-
HBIX pa3panos). Torna B IBOHUHOM pPa3JiOXKEeHHHd uuciaa [,
281 1< 2", B k-M paspsajne nosapasgeTcs J06aBOYHAN EAWHH-
1na, v noatomy a;=1--a,—2k—1.

Boasbmem @; mod 3 u noJsiyuum uncio, crosiiee uHa i-M Me-
¢Te B NOCJHENOBATENbHOCTH, OMUCAHHON B YCJAOBHH 3aJaYH.

Hnsa Toro urobnl HalTH a;, HeOOGXOAUMO MO AOK3a3aHHOMY
COCUYHMTATh KOJHUECTBO €XMHUIL B ABOMYHON 3anucH 4ucha
i (cM. 3apmauy 4).

6. Bynem MeHfith MECTAMH CONEDPIKHUMOE IepeMeHHRIX
A u B. CymiecTByeT HECKONBKO CnOCOGOB CLeNaTh STO.

1)} Oneparop 3navenne B A 3nauenue B B
A=A B; A--B B
B=A—5B; A+B A
A=A-—B; B A

2) MoxHO HCMOJIB30BAThL JiOTHUECKYD onepainuio XOR
(nckmouaiouee WJAM)., Tabnuua ucruunoctu pas XOR
caeayoma:

1 XOR 1=0 1 XOR 0=1
0 XOR 0=0 0 XOR I=1

Onepauuss XOR Hap aByMs NepeMeHHBIMH B MalldHe
peaJsiugyercsi Kak nmoGuUToBas onepanus Hajl OBOHUHLIM Ipea-
craBjaennenM uuces. Iloaromy, B uactHoct, A XOR A=0,
AXORB=BXORA, AXOR(O=A.
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Oneparop 3nauense B A 3nauenue B B

A=A XOR B AXOR B B ,
B=A XOR B A XOR B (A XOR B) XOR B =
—A XOR (B XOR B)=
=AXOR0=A
A=A XOR B (A XOR B) XOR A= A

=B XOR(AXORA)=8

7. Ecin paccmorpers GHUTOBBIE MpejCTaB/EHHS 4YHCA
A[i, jl, noMeuatomero Touky (i, j), u yucen i u j, To o6Hapy-
skupaercst, uro Ali, j]=iXORj, oTkyna nosyuaercs, 4To
Ali, j]XORi=j, A[i, j]XOR j=i.

IMTokazkem, uro A[i, j]=i XORj.

1) Yucno Af[i, jl=iXORj He BcTpeuajoch eme HH
B cTpoke i, HdU B cronbue j. OT NPOTHBHOrO: CyLIECTBYeT
TaKoe j’, 4ToO

i XORj=iXOR j'=-iXORjXORi=
=i XOR j"XORi=j =,

2) Ilycrs cymectByer Ttakce k<CiXORj, uro k=
=i XOR L=jXORM, u %k eume He BCTPeUaNOCh B CTPOKe
i u crogbue § (HamOMHHUM, 4YTO O INPEANOJIOKEHHIO BCE
‘ocTalibHbBIe Y)Ke 3amnoJHeHHble 3jemeHTbl paBHbl i XOR j,
noatomy L>j u M>i).

Torna, Tak kak M>>i, To cymiecTByer GUT C HOMEpPOM
t Tako#i, yto Aag Jaio6oro R>t 6utet M, 4 i, paBHb, =1
6ut M,=1, i,=0. Ho Tak Kak

J XOR M<Cj XOR i, 10 j,=1.

Tak kak L>j u LXORi=jXORM, 10 L=
= j XOR M XORi. Paccmorpum i XORM. B cuny Bnie-
cKasauHoro s JioGoro 6ura ¢ HoMepoM R, R>1,

(i XOR M),=0, a (i XOR M),=1.
[Ipu stom j,=1, caenoBarebHO
(i XOR jXORM),=j, nna r>t

(i XOR j XOR M);=0 paa r=f,

7. e. L<j?! [Toayuunu npotuBopeune.
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8. Brenem nepemennyw N,=N. Ilycrs Ny u M zapann
B JecsiTUYHOH cucTeme cuucaenud. [lepesepem npo6s M,/M
B CHCTEMY CUHCJAEHUA C OCHOBaHHEM p.

Ilycts B cucreme ¢ ocHoBaHHeM p Hckomasi apo6b O,
a,a,... . Tonyuaem:

a-p~'4ayp?+..=N/M.

YMHOKHMM IPaBYIO W JIEBYIO 4aCTH PABEHCTBA Ha p: @, +
+ayep7'+..=N,-p/M. Buinenss ueayio 4acTb BEIPaKeHHii
cjieBa W CIIpaBa OT 3HAaKa paBeHCTBa, MoJyuaeM: @, eCTb
Hesnasi wactb or (N,-p/M). OGozwauum N,=N,.p mod M;
O4EBUAHBLIM 06PA3OM TOAYUAEM Qo+ p ' +-...=N,/M. Jlomxuo-
Kasg Ha P U HaxOAs LeJIYIO 4acTb, ONSATh Ke HMeeM: &, eCTh
uenas wacrs o1 (Ny- p/ M), npogoas auajorCHyHO, Oupee-
asieM Ko3(QUUHEHTHl a3, ay, U T. [

B xone soimesenus nndp @, Mbl MOXEM NOJYYHTH pas-
JHYHbIX 3HaueHu#d N; He Gosiee uem M (o npuBeIEHHOMY
aJiTOpUTMY BHILIE Y Hac Bcerga N;<<M).

Ecnu Bapyr kakue-to iBa ocrartka cosnajpaiot: N;=N,
i55f, TO COBNAfAWT U UHGPbl PAINOKEHUA: Q;y =)y,
Qipo=0j 49, -, T. € NUDPBI (A4, ..., @;) OOPA3YIOT OJiUH U3
KpaTHbIX nepuogoB. Ham Halo HalTH MHHHAMAJbHYIO HAJHHY
TaKo# NMEePUONHYECKH HOBTOPSIOUIE!HCH NOCAeN0BATENbHOCTH,
KOTOpast paBHa KoaudecTBY nHdP MeKAy AByMs OauxKai-
IHMH TOBTOPSIIOIIMMHCST OCTAaTKAMH, U caM¥ wudphl.

[Tocrynaem caeaywowum obpazom. Breipeasem M uudgp
p-HUHOR Npo6H (MCXOAST M3 BBHIUIECKA3aHHOIO, K 3TOMY MO-
MeHTYy mmepHuoJ yxKe o6sizaH Hauatbcsi). 3anovunaem N,
¥ uieM nepBeid Tako# octatok N, k>m, uro N,=N,.
Beauyuna k-—m Kax pa3 # ecTb HCKOMasi JUIMHA IEPHOJA.

9. O6o3HauuM: p — YUCJAUTENb, & § — 3HAMeHaTes b HC-
Komo# npo6u. Buauage p=0; g=1. Ecau p/g meunue r, to
YBEJAMUNM YHCJHTENb, €CJU p/g MeHblIe HCKOMOH APOSH, TO
yBeJIMUYHM 3HaMeHatedb. Ecau p/g==r, 10 pewmenue Halige-
Ho. Ecu ¢ > q,,,,, TO U3 BCEX MOJYYEHHBIX Apobeit BuIGHpa-
eM Ty, KoTopasa OJuXKe BCexX K r.
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@parment 1porpaMMbl

write {'r,qmax =");readin{r,qmax},
p:=0;q: =Lmin: =r;
REPEAT
IF p/q<<r THEN p:=p-+1 ELSE q:=q+1;
d:=abs(r—p/q);
[¥ d<<min THEN
BEGIN
min: = d;writeln(p:7,"/7.q)
END
UNTIL (q> =qmax)OR(d=0)

10. Tak kax g<<p, 10 BUpPbL a4 ¥ b NONMKHDB JIEXKATH
B npejenax or 0 go ¢ — 1. Pacnuwiem A B cucreme ¢ OCHOBA-
HUEeM p:
A= p Lq2p = (ap+b)tr (ap )+ =
popt Pt p r’ I
=(ap+0)(p~+p~ 4. )=

{naxoaum cymMmy GeckoHeuHO yObIBAIOW(RH IreoMeTpUYECKOH
NPOrpecCHU €O 3HaMenaTenem p >}

Auanoruuno st A B cucTeMe C OCHOBAHHEM § BLINOJAHA-
€TCsl PAaBEHCTBO

A=tita
g —1

TTonyuaem
(bg+a)(p’—)=(ap+b)(g°—1),
afp(¢®—1)—(p*—D]=blg (P*—1)—(¢"—1)]. -

BriuucsisieM BblpakKeHWs B KBaApatTHbIX CKOOKax, 000-
3HAUUB HX COOTBETCTBEHHO U M ¥: au==bv.
Haxopum HOJI (¢, v)=s; o6o3nauum r=u/s, f=u/s.
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INoayyaem ar=>bf, r u [ B3auMHO mnpocTble uucja,
CJeJ0BaTeNbHO, PEIieHUsiMH TOTO paBeHCTBA GYAYT uHcaa

a=f, b=ry k=1, 2, ..,

npu 3T0M Mbl GepeM TOJBKO T€ a U b, IS KOTOPHIX OHOBpE-
MEHHO BBITIONIHsAETCA a=b, a<Cq, b<Cq. Jlna HaxoxneHusn
HOIl ucnoassyerca asnropurm (3.8).

11. Henocpencreennoe BrhiYMCIeHNE KOOPAWHAT KOHIOB
OTPE3KOB, NPHHAAJENKAUX MHOXKeECTBY K,, U onpejeneHue,
NpUHAAJEXUT JH a/b ONHOMY H3 3THX OTPE3KOB, JaeT
HeBePHBIH OTBeT il OOJBIMHHCTBA BXOXHLIX AAHHBIX. DTO
CBI32HO C TeM, UTO [aXKe JUIS He CJAUIIKOM G0JbLIHX U3-3a
OrpaHMYEHHOTO YHC/ia 3HAKOB B MAaUIHHHOM TPEACTABJIEHUH
qyHCeJl C NJaBaloilell TOUKOA MPOMUCXOAUT TIOTEPS] TOYHOCTH
npu Boruncaenu. Ilpu Gonpmux n BooOme Gynrer HabJio-
JAAaThCsl MOTEPSl 3HAYHMOCTH: UMCJIO NIPU JeJiIeHdH Ha 3 CcTa-
HET TaKHM MaJiblM, YTO B MAIIHHE OHO OyNET NpeACTaBJSATb-
cA HyJem,

Paccmotrpum apyro#l meron peitieHds 3tod 3amaud. Tax
KaK MBI TIOCTOSTHHO JOJIKHB! J€JIMTh OTPE3KH Ha TPH YacCTH,
TO 3TO HATAJKWBAET Ha MBIC/Jb HCHOJNb30BATh TPOHUHYIO
CHCTEMY CUHCJEHHS M TPOHUHBIE ApP0OH.

B nepsmii u3 ypasneuswix uurepsagsos (1/3, 2/3) no-
nanamnT TOMbKO Te TOUKH Xx=0, a,a.,0s..., B TPOHYHOM Da3Ji10-
JKeHuH Kotopeix a,=1, kpome touku !/3=0, 1000...—
npasoro Kouua orpeska [0, 1/3]. Takum o6pasom, B K|
OCTalOTCS BCE T€ TOYKH, Y KOTOpHIX @71, aubo a,=1,
ay=ay==..=0. Anajoruuno, B maoxecrse K, i>=>0, conep-
KaTCA TOYKH, Y KOTOPBIX HH OJTHO H3 YHCEJ @ igjgi, HEe
paBHO 1, a TaxKe TOUKH, YJOBJETBOPAIOMHE YCAOBHIO: @;=
=1, j — bukcuposano, 1 <j<i, a;5=1, [<j, u ;=0 nan
aw6oro [>>j (1. e. B 3anucu TpouuHOo# APo6GH TOJNLKO OXHA
no3uuust paBHa 1, mnocse Hee BCe OCTajbHbIE MNO3HIHH
HyJieBble, DTH Ap0oGH COOTBETCTBYIOT NPABLIM KOHILAM OTpe3-
KOB M3 MHOXKecTBa K)).

3anuch anropuTMa Ha fA3bike Ilackans umeeT BHI:
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xi=ajir=1;
while (i< =n)and (x<< >1)and (a<< >0) do

begin
a:=a*3modb;
X:==a*3 div b;
ir==i41;

end;

if(x=1)and (a<< >0) and (n<< >0)
then writeln ("He npunannexur’)
else writeln (‘Ilpunannexur’);

12. Yucno K=2"""1(2—1) B 1BoNYHOM MpEACTABJIECHUH
uMeeT p eRMHHUI H p—1 Hy’dell. MakcuMaJ/ibHOe 3HAUYEHHE
p oupeneasiercs kak [log, (N)/2]+4 1. 3arem nposepsercs,
SIBJISIETCA JIM YHCJIO COBEPLIEHHBIM [Jisl HOJYUYEHHOr0 3Haye-
uust p. OHO sABJsAETCH COBEPLIEHHBIM, €CJAHM JJf NPOCTOro
sHaueHus p uucao 27— 1 apasercs npocruiM. JJokaxem aTOT
paxr.

IMycte 27— 1 =¢. Henurensamu yucaa K, BKNOUad camo
yucao K, aBJAAOTCHA CJAeAyoLiHe YHcaa:

1,2,2%,...,2°71,
4.2¢,2%q,..,2" " q.

3anuiieM CyMMy 3THX JIenuteJei
1424 2" g (1424 ... +2071),
KOTOpasi paBHa
' A2+ 2" Y g+ D=0 +2-4..4271. 27,
CymMma B cKOOGKax €CTb CyMMa IepBBbIX p YJIEHOB IeoMeTpH-
4eCKOH Mporpeccuy ¢ mepBuIM uieHoM | M 3HaMeHaTeneM 2,
oHa papHa 2°—1==gq.

Taxkum o6pasom, cymMma Bcex aenurtesneld unciaa K ects
2.q=2.2""'¢, a cyMma BCcex aenuTteneil, KpOMe CaMOro
uncna K=2°"'q, paBna

2.20 g2~ lg=0r"1g=K.

Yucno P paBHO cyMMe BCeX CBOUX JeJIuTelnell, 3a HCKIIO-
HeHHeM €ero caMmoro, CJeJoBaTes]bHO, OHO fIBJAETCA COBep-
LIEHHBIM.
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Ecan nonyyusn HecoBepLIEHHOE UHC/I0, YMEHBINAEM P HA.
1 u cuHoBa mpoBepsAeM, SBJAAETCA JIH. UHCJIO COBEPHIEHHDIM.
CoBepiueHHEie YHC/A NOAYYAIOTCH AJAS 3HAYEHHT p, PaB-
HBIX, HAanpumep, 2, 3, 5, 7, 13, 17, 19, 31, 61, 89, 107, 127.
13. 3anumeM ypanueHue B BHJE

sXA,+pY=nY A,+rX.

IHpupasuupan kosdduuuentsl npu X, A u Y, noaydaem:

X|se=k
Alsk=nt (*)
Yip=nm

Tax kak xosdduuueHTs B GopMy/e HOMKHBI ObITh
B3aUMHO QNPOCTbIMH, To caeayer wHadtdy HOJL ugucen
k u f (anropurm 3.8). Ilycre (&, f)=d. Torna s{k/d)=
=n(t/d), n uncna k/d v t/d apagoTCA B2aUMHO HPOCTHIMH,
ciaenoparesbio, n==~k/d, a s=t/d.

HMcnone3dya dopmyant (%), HaxoauM ocrasbHbie Ko3ddu-
IUEHTHL,

14. Tlo 3ajpaHHLIM KOOpPAMHATAM TPEX BEDIIHH MBI MO-
eM HalTu mrowanes tpeyroavuuka ABC:

Sahc: (bx"—’ ay)/Q

Ecan a=0, 1o Mmunumasgsuaa mwiomans S,,=>b/2, ecin
b=0, ro S,,=a/2. Ecain xe o6e KOOPAHHATH OTJIHUHLI
oT HyJs, To u3 ajgroputma Esxsnpa IS HAX0XKAEHHS
HO/l (a, b) cienyer cyuiecTBoBaHue TAKHX [EJBIX X H Y, 4TO
lox—ayl=HO/H (a, b), 1 UMEHHO 3TH X H Y MHHUMH3ZHDY-
10T nJowans rpeyrosasiuka ABC.

Haxoxnenue HOJl — anroputm 3.8. -

15. O6osnaunm S=HO/ (V,, ..., V,). Jlokaxure, uro
ecau V pesauted Hauesno Ha S, T0 B COCyJ € NOMOIBIO 6aHOK;
MOXKHO HaJHTh V JIHTPOB BOMBI, HHAuYEe — HET.

16. 3aBenem npa maccusa: E£[0.N41] » S[0.N-+1]
JneMeHTH MaccHBOB — OafiTel. B £ Gynem XpaHHUTh TeKy-
HLYI0 YAaCTHUHYIO CYMMY

ey=1+1/1141/214+... +1/(k—1), ()
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BBIUHCJEHHYIO ¢ TouHOCThIO N -1 3HaKkoB nocje 3ansroil
(B sauelike E{i] xpanutcs 3HaueHHe I[-r0 pa3psaa Inocie
3ansATo#, T. e. koadpuunent npu 107°). B maccuse S Gyner
XPAHUTBLCS HOCJEeAHee ciaraemMoe YacTHYHOH CYyMMBI, T. €.
1/(k— 1) (onats xe B S[i] maxomputcs i-a1 uudpa nochue
3anaTofi, BCce HezHauaniHe nUPpL, pasyMmeercs, HYJH).
OuneHuM HOrpeinocTb GopMyJisl (*) C yUeToM DaBeHCTBA

e=1-41/114+1/20F. F1/(R—1IN4....
[TorpewsocTs npejpcrapedus uncia e Gyner

Flal=e—e,=1/(n+ 1N+ 1/(n+2)1 ... =
=1/(n+ 1) (14 1/(n42)4+1/(n+2) (n+3)+...)=
=1/(1+a (1 1/(n42)+ 1 /(n 42 +...)=
__ 1 _ 1 n42
T D 1—(42)7t () a1

Tak kak Fuy<<107'%% 10 nas BbluMc/eHus, HanpuEMep,
1000 snaxos nocae sanstoil gocratoyno C==450 urepannii.

Bynem Jesurth 4ucJaO0, NpPEACTaBJCHHOE MacCHBOM S, Ha
ouepenHoe uucao k. Peayavrar 1/&! npnubaBum K maccu-
By E. CroxeHue peanuzyercst Tak:

perenos: =0; {nepenoc u3 npexbAyiero paspsaa}
for i:=N-1 downto 0 do
begin

Eli]: =E{i}4+S[i]4perenos;
perenos: =E [i] div 10; {dopmupyem HoBmii nepenoc}
Eli]: =E[i] mod 10;  {xoppexrtupyem E[i}}

end;

Brluuc/jienue HOBBIX CJaraeMbiX ¥ CYMMHPOBaHHe MPOBO-
murcst C pas.

Paccmorpum npouenypy aedenus S va k. Heants 6ynem
TAK, KaK 3TO OOBIYHO JAENTaeTCss BPYUHYIO — «CTOJOUKOM>:

m: ==0; {m — Tekymee nenumoe, m — Longint}
for i:=0 to N1 do
begin
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m:=m=10-a[i];, {nonmuceiBaem x neaumomy czamu}
{onny undpy}

ali]:=m div k {naxonum ouepesny® uudpy Ua-
CTHOTO}
m:=m mod k; {u ouepennoe penumoe}
end;

O6wbsicuure, nouemy a [i] nexut B npenenax ot 0 mo 9.
ITonbiTaemca BBHIYHCAUTD €, HCNOAB3Ysl cxemy lopmepa:

1 1 1 1
en=(...((—;—|— 1>°n_l+l)'—n—:—2-+...)'-l—+l.

Cuauvana nonaraem £ [0]=1; satem mesium «ctonBuKROM>
uncso, npeacrasiasemoe E, #a 450 u 3anommuaeM uHDPEH
gacrHoro cHoBa B E. 3atrem Buimosnsem E [0]:=E[0]4-1,
neaum E ua 449 u 1. 1.

OGpaTtnrte BHUMAaHHE HA TO, UTO BO BTOPOM Criocode npH
HCTOJb30BAHNU CXeMbl ['OpHEPA He HANO NPOU3BOAUTH CYyM-
MupoBaHue MaccuBoB E H S, mo3ToMy CKOpPOCTb paboThl
yBenuuuBaercd B 2 pasa.

17. B nmepemeHHOl CTaHAAPTHOTO THUIIa Takoe O0JbLIOE
YHCAO HE IOMECTHTCS. DyneM MomenupoBaTh BO3BeJIEHHE
2 B CTeleHb 7, BBIUHCJAAS mocjenoBatenbno 2!, 22, ..., 2%
Lludpel mosiyueHHBIX Ha Ka)KJOM IHare creneHeil ABOHKH
6ypeM xpaHuTb B Maccuse. B kaxpofi sivefike maccusa
OyneM XpaHHTb o (Hanpumep) 4 necaTuuHbX NUGPH YACIA
(1. e. B snemente A[l]— 4 nocaempuux nudpel uncnaa (pas-
pannt 0—3), B A[2] —4 npeanocnennux (paspsaw 4—7)
4T L)

OueHuM KOJHYECTBO JECATHYHHIX UHUDp B uHcae 27,
n<<1000. 210 10 000-log, 10-}1<<15 000 uudp.-Koauuecrso
3JIeMEeHTOB MaccHBa Bo3bMeM paBHuiM 15 000/4=3750. Bae-
aeM nepemenuylo Nach, B Kotopoli OyneM XpaHHUTb HHAEKC
aJIeMeHTa MaccuBa A, B KOTOpPOM HaXOASTCS CTapiliye 3Ha-
yauue paapsibi Bplyucisiemoro ceduac uumcnaa. Ilpu ymuo-
KEHUHd Ha 2 TeKyliero yucia GyJeM yMHOXKAaTb HA 2 Kax-
JILifi 3JeMEHT MaccuBa, HAYMHAS C NMEPBOro M 3aKaHYUBas
sneMeHTOM ¢ HoMepoMm Nach. Ecnn xakofi-To M3 3/IeMeHTOB
maccuBa Gousbme 9999, To NpPOM3BOAMM INEPEHOC €NHHHILHI
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B caeaywmuil paspsa. Ecan Obl nepesoc enuHuiibl B pas-
pan Nach-1, to snauenne nepemenuos Nach yBeandmm
Ha l.

18. Mnul momxem npeacrasuts N! B BuIe npouspeacrud
MPOCTHIX COMHOMKHTeNeH:

N1=2".3%.5%. 7%,

rae A, — nokasatejib CTeNeHH, ¢ KOTOPOH NPOCTOE HHCHIO
p BXOZHT B pasjoxenue. BunHo, uro HyJeldl B KoHUe 4ucaa

. A, A
CTOJILKO K€, CKOJNILKO HyJell B KoHie npoussenenust 2°2.5°
Ho Tak Kak A,>>A; TO KoaHuecTBO HyJsedl paBHO As.
Haa rtoro uroGml Hailty Ag; HeOOXOZAMO BHIYHCJUTH
cymMmy
N N N
A5=[g]+[§]+[—53]+..., (+)
rae [ ] — nenas wacth uucsaa.

Kawaoe nartoe uucyao B npouspeaenuu N! penurcs ua 5,
Kamjoe NOBajHath NOATOE UHUCJO elie pas JejHTrcs Ha 9,
kaxpoe 5° umcao eme pas geaurcs Ha b M T. . Takum
06pa3oM B (#) MBI HAXOAHM, CKOJILKO YHCEJ B NPOH3BEAEHHH
N! nemurcsa na b.

PparMeHT IIPOrpaMMBbl BhINVISIAHT CASAYIOIUM 00pasoM:

k:=25;

s =0

repeat

s:i=s-+N div k;
k:=k=#5;

until (k> N);

. TMocne paGorwl UHKJAa B nepeMeHHOH & GyaeT HAXOAUTh-
ca As. .

19. Hadinem npoctele mMHoxkuteau uuciaa P. Ilycts 310
OYAYT Py, evvy Py JLIS1 KAKIOTO MHOXKUTEJA P; HAUAEM HUCJO
§, — CTeneHsb, ¢ KOTOpPO# p; BXOAMT B pasjoxeHue P Ha
npocrole comuoxuTeau. Kak u B 3anaue 18, nafizem makcu-
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MaJbHbBIE YuCcaa My, ..., M, Taxkde, uto Nl penurca Ha p,;
B CTEHEHH M1, HO HE AEJHMTCH Ha p; B CTEHEHH 1.
[Monyyaem pmJisi HaxXOxAEHUS m CJCAyiOllee ypaBHeHHe:

m m m,
iV_!__ plepy PSR

PM - sy Sy s, M ?
%)

(props=eoep
rae R=N/[p\"-py*-... p"]

Munumasibioe M3 uncen m; divs; 0 AacT UCKOMYIO CTe-
neus M.

Paccmorpum npumep: N=15 P=135. P=3.3-3-5=
=3%5, p,=3, §,=3, m; =15 div3+15 div(3-3)=6; p,=35,
sy=1, my=15div5=3.

IMoayyaem, uto M=min {6 div3, 3 div1}=2.

O6bsacHuTEe, NOYEMY MBI HE MOXKeM TpUMEHHTb (opmydy

M=Ndiv P4+ N div P, N div P3--... .

20. Bocnosnbayemcs Tem, uyro ans N<(4 Bpinoansercs
HepaBenctso N<((N—2)-2, 1. e. pasbusarb 4YHCAO Ha
ciaaraemoie, O6oapiipe 3, He HMeeT CMBICjaa. BrigensieM ua
yucsia N caaraemble-ABOoHKH, MOKa He IOJYYHM OCTATOK
MeHblnH# au6Go paBHbifi 3 (ocTraTok Moxer Golth Jubo 3,
aubo 2). Tak xak 2-2.2<C3-3, T0 3aMeHUM KaxAble TPH
ABOAKA Ha naBe TPoiku. [lonyyennoe pasjoxenue d siBJjs-
€TCA HCKOMBIM.

PasGepure CaMOCTOATENbHO CAYUYAH:

1) xorna HeoOX0AMMO MAKCUMMU3UPOBATL IPOU3BCACHNE
M CJlaraeMble B pPasyioxkeHHd uucaa N J0JKHB OpUHA#Je-
KaTh ipoMekyTKy [A, B], A u B BBOAsATCHA N0Jb30BATENEM.

2) xorga HEOOXOAMMO MHHHMH3UPOBATb IIPOU3BEAEHHE
H cjaraeMbie B passioxKeHHu uyncaa N JoJKHBI NpuHanfe-
xaTh npoMexyTky [A, B], A u B BBOAATCA NOJH30BATENEM.

21. Ecnu S =4, 1o cyuiecTByoT epuncrsernbie R, u Ry
takue, uto R=R,-Ry,=R,+ R, Bosiee Toro, Haumenbuice
u3 R, u R, Gosbiwie 1 u meHbiie MJIH pasHO 2 B

R=(R—\R*—4R)/2, Ry=(R+VR*—4R)/2,
(R—4Y=R,—8R+16<CR*—4R <(R—2),
1<R,=(R—VR*—4R)/2<2.
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Hrak, ecnu r<C4, To pa3/oKenne Ha MHOXHTENH 3aKOH-
4EHO, €CJM HHaye, TO NPOBOAUM pAa3J0OXKeHHe r HaA [Ba
MHOXHWTENSA, OfMH M3 HUX MeHblie JuO0 paBed 2 (M TeM
6osiee MeHbile 4), ecau Apyroi MeHbuie 4, To npouecc He
3aKOHYeH, €CJIM MHaye, TO noBropsieM (akropuzanuio R no
TeX Nop, NMOKa He MOJYUYHM HCKOMOE pasJioXKeHHe.

22. Ilycre m/n — rexymas HecokpaTumas gpo6n. [Toka-
JKeM, KaK HaliTH CJIeAYIOmYyIo o 3Ha4eHuio Apobn. [lonsaTHo,
4TO OHa OYAET Cpelu HeCOKpaTHMBIX apoGeit Buna k/p, rae
p MOXKeT TpuHUMAaTh 3HaueHus ot 2 po 15, Yuurwisas
ycJoBUe R/p>>m/n MOXKHO AJisi KaXKIOTO p NPSIMO BHIUHC-
J9Th MHHMMAaJIBHOE 3HaueHue £k cjeaywwdm  obpasom:
k=m-p/n+1. Tlpu artom Kaxpas apoGb k/p, nosyucuuas
OMHCAHHBIM Bbille 00pa3oM, HECOKPAaTHMA.

m:==0; n:=
repeat

ir=1; ji=1;

for p:=2 to 15 do
begin

ki=mspdivn+t1;

it k=j<Zp=ithen

begin
ir=k;
it=p
end;
end;
m:==i;, n:==j;
untili> =j

23, D710 yCJOBHE — PABEHCTBO HYJAIO CYMMBbl BCeX 4yuces.
Mbr Bcerna MoxKeM <HEpeTaluTh» ¢ HOMOILbLIO HOCJEA0BA-
TEJBHOCTH XOLOB BCE HEHYJEBblE YHCJQ, NOMEYAIoLue Bep-
HIMHBI, B OAHY Kakyio-iubGo Bepuwimny. Ecim cymma Bcex
yycesa paBHa 0, TO Mocse 3THX XOAOB OKaXKeTcs, UTO BO BCeX
BepwnHax 3anucan 0.

24, ITycTe uMeeTcst ONTUMAJBHOE pacnuCcaHHe, B KOTO-
pPOM HOMepa BBINOJHAEMBIX paGoT COBHAAAIOT C MOPSAKOBbI-
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Mn Homepamu pabGor. Torna stomy pacnucanuio Oyner
COOTBETCTBOBATH MHHHMaJibHOe 3HaueHue iutpada. Besakan
lepecTaHOBKA B MOPsAKe BLIMOJTHEHHs] ABYX HJau OoJjiee
pa6oT yxke He MOXKeT TPHUBECTH K yMEHbIIEeHUIO wmtpada,
HO3TOMY, NepecTaBHB MecTaMu paGoTHl C HOMepaMmu R
k-+1, Ml noayunm witpad He MeHbIHe.

O603HauuM uepe3 g; BpeMa HauyaJia BbINOJHEeHus1 paboThl
i. C yueroMm mnpeacrabjenusi wrpada 3TO MOXKHO 3aliu-
caTb Tak:

k

—1 n
Z it Get Coy1 G+ Z Cio <<

i=1 i=k4-2
k—1 n

< Z CoqitCr Gt Cop i Qg+ Z Ci g,
i=1 i=k2

3nech g, U g, — BpeMsl Haua/aa BBHIIOJHEHHS COOTBETCT-
BeHHo (k-+1)-ii u k-#i paGoThl mocse mepecTaHOBKH. 3ame-
THM, 4T0 k-1 pabGora B OGOHMX DACIHCAHMAX BBINOJHUTCS
necje TOro, Kak OyAyT BBIIOJHEHH MpeRIUECTBYIOLIHE
k-1 paGorsl, mo3TOMy

=Gt 1> Gep1=Gr+te ‘?l’e:q;e+1+tk+1=‘l/e+tk+1-

B pesyabraTte mogyuaem:

CeGp+ Cogr (gt )<<cry 19t (quttesy),
Copthe <<l 40 << tk+l/€k+l'

Anropurm:

1) ana Bcex paGoT BLIYKCIHTHL OTHOUIeHuWe t;/c;

2) ynopsinounTb paboThl N0 BO3PACTAHHIO 3TOrO0 OTHO-
IeHud.

25. B pamxax ¢opMyJaHpOBKH 3a4ayH I0J KOPDEKTHO-
CTHI0 JAHHBIX NMPOrpaMMbl MOHUMAETCH TO, YTO Macca Kax-
Koro ap6ysa m; noiKHA OBITH NOJIOKUTEIbHBIM UncaAOM. Mbl
3HaeM m; u m, Ilycts JneilicrBuresnnpHbie Macchl apOy3o0B
B page m; DBynem o003HauaTb TeKyuiHe BbIYACASEMBIE
maccsl m{. 3apaauM NPOU3BOJbLHOE #15 — Macca BTOPOrO
apbyasa.
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Nyers my—my=s, mi=m; v m/=d-++(m{_;+mj,,)/2,
TOTZA, TaK Kak

my=d -+ (m;_,+m;)/2, 10
M= —2.d+2-m—m_,,m{,, =—2-d+2.-m{—m_, n
mi—~—my=(—2-d+2-mf—~m})—~(—2.-d 4+ 2-my,— m,}==2s,
my—my=(—2-d+2.-mi—my}—(—2-d+2-my— my]=3s,
mi—m,=(n—1)s.

Haxomuwm pasnoers m,—m,=(n-—1)s. Bnouuncasem 8.



Faasa 4. PEKYPPEHTHBIE COOTHOWEHUSA
U ANHAMUYECKOE NPOTPAMMUPOBAHHUE

§ |I. NIOHATHE 3A0AYH U NTOA3AJAAYHU

[Tpu popmysnuposke n1060it 3apauu HeoOXOAUMO Ofipese-
JIUTh HCXOJAHBlE JAaHEbBIE, KOTOpBble MBI OyreM Ha3blBaTh
napamerpamMy 3ajay,

Hanpumep, ecnu Mpl pelyaeM 3a4dyy HAXO0MKAEHUA KOP-
Hell kBaapaTHoro ypasuenusi ax’-bx-+4c=0, To sta 3ana-
4a ofApefesisieTcsl TpeMs mapaMerpamMu — xko3pdHUMeHTaMH
a, b u e

Ecag e Mbl XOTUM peluTb 3afady HaxokACHUA
cpenHero apudmerdyeckoro HekoToporo Habopa yucena, To
napamerpaMu 3afauy GyAYyT KOJHMUECTBO YHCEN M MX 3Ha-
YEeHHA.

Ilpu sTOoM Hac noka He HMHTepecyerT KOHKPEeTHbI# aJiro-
PHTM pelieHus 3ajauyu. Mbi XOTHM HayduThCs penlath 3aja-
4y, CBOAA €€ K pelleHxio Toazazau. 3aech yao0HO LyMarTh
00 aJropuTMe KakK O HEKOTOPOM YCTPOHCTBE HJIH HEKOTOPOH
QYHKUHH, KOTOPBIE 11Pe06Pa3yIoT BXOANbIE TapaMeTPhl B He-
KOTOpbi€ BBIXOJHbIC JlaHHbLIC, SIBJAAILIHECH pEIeHHEeM 3a-
naug,

[Tosromy npu onucaHHOM Bblle mOAxoAe Jio0as 3aaaua
MoxeT ObTh (popmanusoBaHa B BHAE HeKoTOpoll (yHKUuH,
apryMeHTaMu KOTOPOH MOTYT SBJAATHCA TaKue BEJAHYH-
Hbl, KaK:

KOJIMYECTBO IApamMeTpoes;

3HAUeHUs MapaMeTpos.

3pech ¥ faJjiee B KayecTsBe napamerpos OyAyT paccemar-
pHBATLCS Lle/ibleé HeOTPULATEJbHbBIE UYHCJA.

Kax npasu/io, oiuumM U3 apryMeHTOB 3aJ]a4H sBJASETCH
KOJIMYECTBO NapaMeTpor 3ajnaud. B Tom cayyae, Koraa mno
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3HAYEHHUIO DTOrO [apaMerPa MOXKHO ONpPEAeNUTh KOHKpET-
Hble 3HAYCHUS APYTHX NAPAMETPOB, MBI 3TH MNAPaAMETPhI
6yneM onyckath. DTO OObIUHO JAesaercss B cjayuyae, Korjia
napameTrpsl 3amgansl tabanueli. Hanpumep, eciun Ham He-
06x0A¥MO HalTH CyMMy nepBelX K 3jaeMeHTOB TabJjuilbl, TO
IJST peuleHHst 3aJa4d JOCTAaTOYHO 3HATH OAHH MapaMmerp
K, a BCe ocrasibHble mapaMeTpbl MOXKHO BmIOpaTh H3 Tab-
JULLBL.

[Tocse Toro kak sapaua (opmanuszoBana (npencrasie-
Ha) B BHAe DYHKLHHU C HEKOTOPHIMH apryMeHTaMH, onpeje-
JIHM roHATHe nod3adaxu. 3nech W jfajiee B 3TOH IrJaBse Mof
nonsajayeil SyneM MOHHMATL TY K€ 3a1auy, HO C MEHbIHUM
YYCJAOM NapaMeTpoB WM 3aJduvy C TeM XKe UHCJAOM napa-
MeTpoB, HO IIPH 3TOM XOTst Obl OJHWH U3 MapPaMeTpOB HMeeT
MeHblUee 3HAUeHHE,

I[ITpumep. Hajitn camyw tsxenyw uz 10 moner.

Oas ¢popmanuzauuy 3agaun onpepenum dynkuumw «Ca-
Masi TsAKEAas] MOHEeTa», aPryMeHTAaMH KOTOPOH SBJSIOTCA
konnuectBo moner (10) w macca xaxpuoli U3 mouer. lloka
Hac He MHTEpPECYeT KOHKPeTHbIH BHJ 3TOH (YyHKUHH, AJNS HAC
BaxMHeHIHM (akTopoM sABJgETCH TO, 4TO OHA JaeT Mpa-
BHJILHOE PELIeHHUE.

Jlasi pauHo#l 3ajmayd MOXKHO paccmorpers 9 nopzanadg,
KOTOPhIE UMEIOT MEHbLIee YUCJHO0 aAPTyMEHTOB!

«camast TsxKejqasi MOHeTa» M3 | Mouers!,

«caMasi THMeaas MOHETa» H3 2 nepBniX MOHET,

«camasi THXKeJas MOHeTa» U3 3 nepablX MOHET,

«caMmasi TsiKeJaas MoHeTa» H3 9 nepBbiX MOHeT.

Taxum o6Gpasom, y Haweli Qyukunu «Camas Tsaxenan
MOHeTa» apryMeHTOM SABJASETCA KOJHUECTBO UMEHILHXCH
MOHET, 10 KOTOPOMY MOXHO OMNpeJendTh Maccy KarKao#H
moHeTnl. CleoBaTE/bHO, PACCMOTPEHHBIE TIOA3aAAUH HMe-
0T MEHblllee KOJWYeCTBO apryMeHToB, Y€M HCXOAHAA 3a-
Aaya.

Hano orMeTuTts, 4TO NOA rMoA3ajaueil He cAelyeT MOHH-
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MaTb HEKOTOPLIC oTanbl PCIICHUA 3anavyl, TakHe, Kak opra-
HH3auug BBOA4 M BHIBOAA NAHHBIX, HX YIODAJOUCHHC HJIH
pelienue HeKOTOpOﬁ YaCTH TIOCTABJAEHBOA 3ahaun.

Bonpockl Ans NOBTopexHsa

1. Onpepenuts napameTpsl CREQYIOWMX 3a4a4:
a) pewmTs nuHeliHoe ypasHenue ax+ b=0;
6) Halitn HaumeHvwee u3 N uucen ai, Qs, ..., an.

2. Yvo Takoce nopsapaval

3. Yro MoxeT sBnaTbea aprymentamu hyHKuum, hopmanuayowen
3apauy?

§ 2. CBEJEHHE 3AJAYH K NMOA3ALAYAM

OpHuM N3 OCHOBHBIX CNIOCOGOB pelieHHa 3aau siBASETCH
HX CBeJleHHe K peuieHUio taxoro nHabopa moja3aznad, 4ToGHi,
HCXOINsl W3 pelieHnfl nmoj3anay, ObIJIO BO3MOXKHO HOJNYUYHTb
pellieHHe HCXOLHOH 3ajauH.

[pu stom n0is pemiennst UCXOAHOMR 3aaa4uu MoxeT noTpe-
6oBaThCa peuieHHe OJHOH WJH HECKOJbKHX IMOA3ajnau.

ITprmep. 3apnauy, chopMynupOBaHHYIO B TIpHMEpPE
B MpeppiayueM naparpage, MOXKHO CBECTH K PasjudHbIM
HabGopaM non3zanadv, HanpuMmep:

HaliTd caMyw Tsaxenylo u3 9 mMoHeT, a 3aTem HaATH
caMyio Tsixkenyio n3 2 MoHet (Hatineunoil us 9 u ocrasiuefi-
cs1) HIH

HAalTH CcaMyl0 TIXKeJyioc H3 D MOHeT, 3aTreM caMylo
TSAMENYIO U3 APYFHX 5 MOHET, a 3aTeM CAMYIO TSAXKEJNYIO H3
2 MoHeT, HaHJNEeHHBIX HA NpPeABIAYLIMX Wiarax.

Boamoxubl u ppyrde HaGophH, HO HETPYJHO, 3aMETHTh,
YTO BCE OHH OCHOBRIBAIOTCS HAa OJHOH moA3anaue: HANTH
CaMyI0 TSKeJYyI0 H3 2 MOHerT.

B npusenenncmM npuMepe KHCXoAHAas 3ajavya CBOAUTCA
K ToA3ajayaM ¢ MEHBUIIAM YHCJAOM NapaMeTpos, B AaHHOM
cjiyyae — C MEHBIIHM KOJHYECTBOM MOHET.

HMcnonbays 3TOT XKe NPHUHIHKI, MOMXKHO PELIHTHL 3afauy
Haxoxaenuss HOJ aByx 4uces, KoTopas paccMaTpHBaJsach
B n. 3 ri. 3.
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Mpumep. Haiitu HOJ nByx HaTtypanbHbIX uuced
N u M

Ecnu yacna pasupl, o ux HOJL paBen onHomy u3 wuceds,
1. e. HOIO (N, M)=N.

Paccmotrpum cayuail, xorma uuciaa He paBHbl. Mase-
CTHO, 4TO

HOIO (N, M)=HOL(N, M+ N)=HOA (N4 M, M)

Kpome toro, npu N >M HOIO (N, M)=HOI (N —M, M),
a npu M>N HOA (N, M)y=HOI (N, M—N).

[locsennne cooTHoWeHHsT U OOeCHeYHBAIT OCHOBHOH
NPHHLUI CBEIEHHS PEILEHHWsl 3a[adyd K Noj3ajayam: 3Haue-
HHE OJHOr0 M3 MapaMeTPOB CTAJ0 MEHbIIE, XOTS MX KOJH-
YeCTBO U OCTAJIOCh IIPEXHHUM.

Takum oOpasom, pemedue 3ajau¥l  HaXOX/JEHUA
HOIL (N, M) npu pasnuunbix 3Hauesuax N u M csopurcs
K ABYM [0A33Ja4Yam:

HOO(N—M, M), ecnu N> M,;
HOI (N, M—N), ecau M>N.

Bonpochl Ana nosropeHHs

Cdopmynupyiite OCHOBHON NPMHUMN CBEAEHHMS 33834 K nog-
3aja4aMm.

§ 3. MOHATUE PEKYPPEHTHOIO COOTHOIUEHUA

Hafinennbl#t cnoco6 cBeleHus peuieHUs HCXOAHOK 3aja-
U¥ K PElIeHHI0 HEKOTOPHIX MOjA3aja4 MOXKeT ObiThb 3amucaH
B BU/le COOTHOINEHUH, B KOTOPBHIX 3HayeHue (QYHKLHH, CO-
OTBETCTBYIOUEH HWCXOAHOH 3amaye, BbIPAXKAETCH uyepe3 3HA-
yeHuss GyHKUHHA, COOTBETCTBYIOIMX noj3anadam. I1pu stom
BaXKHeHUM YCJOBHEM CBefleHUs fBJAsieTcs TOT (akT, uTo
3HAUEeHHH apryMeHTOB y /n1000# u3 QyHKUMHA B NpaBod uacTu
COOTHOILUEHUS] MeHbllle 3HAYeHUs apryMeHTOB (PYHKUHH B Je-
BO#i wactu cooTHomleHus. Ecin aprymMeHTOB HECKOJIbKO, TO
JIOCTATOUYHO yYMEHBUIEHHS OMHOTO H3 HHX.

Cnenyer o6paTHTb BHUMAaHHE HA TO, YTO COOTHOHIGHUSR
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JOJKHBL GbITH OnpefeJ/enbl Ui BCeX JONYCTHMBIX 3Ha4YeHH
apTyMeHTOB.

[Tpumep. Halirn cymmy N anemenrton rtabaunst A.

Ilycrs ¢ynkuua S (N) cooTBETCTBYET PEUIEHHI0 HCXOJ-
HOM 3apmaun. DTa QyHKUHA HMeer OAHH apryMmeHtr N —
KOJAHYECTBO CYMMHPYeMuIXx 3jeMeHTOB Tabauust A. ITousrt-
HO, 4TO JJIsl IOUCKA cyMMBbl N 3JI€MEHTOB AOCTATOYHO 3HATH
cymmy nepsbix N-—1 sjiemedToB u 3Hauenue N-ro ajiemenra.
ITosTomy pelleHHe UCXOLHOH 3aKaYl MOXKHO 3aIIUCATb B BH-
& COOTHOLIEHHSA

S(N)=S(N—1)+ay.

Crenyer oTMETHTh, YTO 9TO COOTHOLIEHHE CHPABELAHBO
aast Jwoboro kKoauuectsa sjgemedHtos N >1. Ero MoxHO
HepenucaTb B BHJIE

S(i)=S (i—1)+a; npu i>1.

Onrako noxka 370 COOTHOIIEHHE HE OMpejfeseHo Iipu
N=1. K npupesesHoMy BHIIIE€ COOTHOLUICHHIO HEOGXOARMO
no6aputh cootHonrenue S (l)=a,.

3aMeTHM, UYTO Ha NPAKTHKE MPHMEHAIOTCS UMelUue TOT
JK€ CMBICJ COOTHOIIEHHS

S(i)=S(i—1)4a; npu i>1, S(0)=0.

Iocaenosarennuoe IpUMEHEeHHE MepBoOro COOTHOIUCHHHA

npu i=1, 2, ..., N 1 4Ccrnojb3yercst 1pH BHIUXCHEHHH CYMMBI
N snemenTos.

S[0]: = .

gy aasa i or ! no N (4.1)

| Slil:

KL

S[i—1]+ali]

B S|[i] xpaunrca 3nauenue pyuxuun S(i).

3nech H jJaJjiee B KPYIJbX CKOOKax GynyT 3a0HCHIBATLCSA
aprymeHTh (QYHKLUMH, a3 B KBAJAPATHBIX — HHIEKCHI dJIEMEeH-
TOB MaccuBa. IIpu sToM uMS YyHKUMM H MMS MacCuBa,
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B KOTOPOM XPaHUTCS 3HAUEHUE 3TOH PyHKiUK, MOTYT COBMA-
AaTh.

IIpumeuaunue HMugekc y S moxer OniTh ONYIWCH, HO CMBICA
COOTHOLIEHHS] TIPH STOM OCTAETCS NPEXHHM. DTO CBA3AHO € TeM, YTO IR
BHIYHCAEHUS CAEAYIOUero snementa tabaunpl & HeoOX0AUMMO 3HATL TOMLKO
npeab Ay

[Tpumep. Bouucaurs cymmy S=1-4+1/x41/x*+... +
4+ 1/x" npu x, ue pasnom O.

Kak H B npesbliylieM NpuMepe, MOXKHO 3alUCaTh CJACAY-
10lee COOTHOLIEHHE!

S(i)=S(i—1)+a(i) i>1,

rae a(i)=1/x, S(0)=1.

KoHeuHo, MOXKHO KW 5TH COOTHOUIEHUS HMCH0Jb30BAThL AMA
Hanucauus nporpammsr. Ilpu sToM y HAC BO3HMK/IA HOBasR
3agava — Ha#TH crnocod BouncaeHust a (i), AAsE 4ero Mowx-
HO BOCIIOJAb30BATLCS TEM K€ HPHEMOM — IOMbITATLCS BbI-
uncauth a (i) uepes snaueune a (i— 1). CooTHOWEHNE MexAY
suauenusimu a{i) u a{i—1) umeer BuA

a(y=ali—1)/x, i>1, a(0)=1.

[losTomy noctar/enHy0 3aauy MOKHO PELWHTL CAEAYIO-
1M obpasom:

S{0]: =1
al0]: =1
v gaas i or 1 no N (4.2)

alil: =ali—1}/x
Slij: =S[i—1]+ali]
K

11 pumMmeuanye. OTMeTHM, YTO W B 3TOM cCJiyuae HHACKCH! NpH
S v a MOXHO ONyCTUTL B CBA3U C TeM, UTO ANl BLIYUCJAEHUS TEKYLUEero
IJeMeHTa KaxaoH u3 tabjiui A0CTATOUHO 3HATH TOALKO 3HAUCHUE npepniny-
uero sJeMeHTa.

CooTHOUIEHH, CBA3BIBAIOIINE OJIHH U Te XKe beHKLLHH, HO
C Pa3JIHYHBIMH APTYMCHTAMH, HA3LIBAIOTCH peKYypPPenTHioimi
COOTHOWCHUAMI HIH PEeKYPPEHTHOLIMU YPABHEHUAMIL,
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Bonpock ghg NOBTOPSHMS .

ABNAOTCE N PEKYPPEHTHLIMU YPABHEHMSAMHM CREfyouHe Co-
OTHOWEHHS, FAe [ — HaTypanbHoe uYKMcAo!

a) D()=D(i—1)/a;

6) S(H)=SE—1)4+S@+1) pna i =2,
S(l)=1;

8) P()=P(i—2)i pna i=3,
P(l)=1, P(2)=2;

r) S({)=8@{div2)+8S(+1) pgna i=2,
S0)=1;

R) S(i)=S(i—1)+1/i ana i1,
S(0)=0;

e) S(i)=S(i—1)+(—1)¥/i ans i>1,

S(0)=1;
W) F(D=F(idiv2)+1 pna i>=2,
F{1)=0?

§ 4. IPABHJILHBIE PEKYPPEHTHBIE
COOTHOIREHHUA

MIpasunvroimy pexyppenTroiny coorTHoweruamu (ypas-
Hernuasmu) GyneM Ha3bIBATb TAKHE PEKYPPEHTHLIE COOTHOIIE-
HHS, Y KOTODBIX KOJHYECTBO HJW 3HAUEHHSA aPIyMEHTOB
Yy Gynkuuil B npaBoil YacTH COOTHOILEHHS MEHbBIIE KOJHYe-
CTBAa HJW, COOTBETCTBEHHO, 3HAUECHUN APTYMEHTOB (YHKUHH
B JieBO#l yacTH coornoweHnus. ECIH apryMeHTOB HECKOJbKO,
TO NOCTATOYHO YMEHLIIGHHS OJHOTO H3 HHUX.

Cuepyer o6paTuTh BHHMAaHHE Ha TO, YTO COOTHOLUIEHHA
SO GBITE ONPEe/IeHbl /ISt BCEX JONYCTHMBbIX 3HAYeHUH
aprymentoB. [1oaToMy f0/1kHBl GbITh OHPENEJEHB! 3HAUECHHA
hyHKURE NP HAUAJNBHBIX 3HAUEHHSIX NapaMETPos.

B npuBeneHHBIX npHMepax COOTHOLIEHMS™ CBS3bIBAJH
OYHKUMHM TOABKO € JBYMS PpAa3jduHbBIMH HapaMerpaMu:
S(i)n S(i—1), a takxke a(i) u a{i— 1) zaa awboro HATY-
paassoro . [Ipu atom Gblin onpejesieHsl HauaJbHble 3HaUe-
st S{0) u a(0).

OrmeruM, uro 06e3 3THX HAYaJbHBIX 3HAYeHHH peKyp-
peHTHOE COOTHOWIEHHE

S()=S(i—1)+a, iz,
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Objio Obl HeNpaBHJBHBIM, TaK K&K OHO He ONpeJeseHo
npu i=1.

KoneuHo, MoryT G6uiTh H Gojiee CJOMHBIC COOTHOIICHHS,
cBaA3biBaiuue GoJiee ABYX QYHKUHH.

[Mpumep. Onpnofi u3 HaunGoJsiee H3BECTHBIX YHUCJOBBIX
MOC/EeNOBATEJNbHOCTEH ABAAIOTCH udciaa PubGOHAUYH, KOTO-
pHIE€ ONpefeNsiioTCH CJAEAYIOUHM PEeKYyPPEHTHBIM COOTHOLIe-
HHeM:

F(0)=1,
F(l)=1,
F(y=F({i— 1)+ F(i—2) ans varypajbsoro i>1.

B sToM ciayuae ass BbluuciaeHdA 3Hauenus F (N), xoro-
poe xpaHutcs B F [N], MOXKHO BOCIIOJIb30BATHCA CAEAYIOUWIUM
ANTOPUTMOM;

F{0]: =

F1]: =1

B aqas i or 2 xo N (4.3)
| Flil: =F[i—1]+F[i—2]

KIL

INNpumeudanune [Ilpu stoM B npuBefeHnom dparMeHTe yxe HeAb3s
NPOCTO ONYCTHTH HHAEKCH, XOTH B NPHHIHNE MOKHO BHIYHCJIHTh 3HAUCHHE
F (N) Ges ucnosnb3oBadus TabauuLl, HO 3TO yXe BONpoc cnocofa peanusa-
UMM aJropuTMa.

flpumep taxofi peanH3auWH HPHBOAMTCH HHXKE.

a:=1

b:=1

gy jgast i ot 2 o N (4.4)
c:=b4a
ar=
b:=c

KII

3aecb ucnoab3yercs TOT (GakT, UTO AR BHIYHCJAEHHS TEKYLIEro sJje-
MenTa TaGaMULI HAM AOCTATOMHO 3HATH TOALKO 3HAYEHHA ABYX NpeAbi-
AYIHX.
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BOI‘IPOCM Ans NOBTOPEHMA

AsnaioTCa AM NPABUALHLIMK CAERYIOLWME PEKYPPEHTHbIE ypas-
HEeHUA:

a) S())=8({— 1)+ a/2, i —natypanbHoe;

6) S()=S(i—1)+(S(E—1)y ana i=2,
S()=1,

B) P()=P(i—1)-i pna i=2,
P()=1,

r) S(i)=S(idiv2)-a; pna i =2,
S (0)=1,

a) S@E)=S8S(—1)+S(i—2)/i pana i=2,
S({0)=0, S()=1

e} S()=S(i— D+ (—1Yx/i gna i=1,

S(0)=1,
w) F (i)y=F (i div2)+ 1)+ 1 ana i>2,
F(1)=0?

§ 5. CMIOCOb OPFAHM3AUHHU TABJIULL

M3 paccMoTpeHHBIX NPUMEPOB BMJHO, UYT0 BaxXHefi-
MM MOMEHTOM TIPH pElUICHHH 3aJlaud sABJASETCH Ciocold
cBefleHAs 3aRaud K moj3agavam. Ho He MeHee BaiKHbIM
BONIPOCOM #RJFCTCA U cnocol TOCTPOEHUS pellleHus UCXOf-
HOW 3amaud u3 pelieHuii nonsanad. OxuuM u3 Haubonee
ap¢eKTUBHBIX CNOCOBGOB TMOCTPOEHHS pelieHUsT HCXOAHOH
3aJaud ABJICTCSL UCIOJAb30BaHUC TABJHKIL AN 3alIOMUHAHUSA
pewenuil noxsanay. Takoll meros pelieHHs 3agay Ha3biBa-
eTCSl METOOOM OUHAMUYECKOZ0 RPOSPAMMUPGEAKUS.

Kak yxe ropopusoch paHblie, noj3anada MoxKer ObITb
dbopManuszoBaHa B BUIe (YHKUUH, KOTOPAS 3aBUCHT OF
OJIHOTO HMJIH HECKOJBKMX aprymeHToB. Eciu MB BO3bMeM
Tabauuy, y KOTOPOH KOJIMUECTBO 3JIeMEHTOB PaBHO KoJshye-
CTBY BCEX BO3MOXHBEIX Pa3JIMUHBIX Ha0OpPOB apryMeHTOB
GYHKIHH, TO KaXAOMY Habopy apryMEHTOB MOXeT OblThb
MOCTaBJEH B COOTBETCTBHE 3jeMeHT Tabauubl. Bulunciaus
/eMeHTH Tabauubl (pelleHUs NoOA3aAay), MOXKHO HafTH
U pelieHHe HCXOAHOH 3ahayu.
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§.1. Oprannsanus oAHOMEPHBIX TaGauy

Opanum H3 cnocoGoB opraHuzauuu Tabaull SBASETCH
TAKOH, KOTJla Pa3MepHOCTb TAGAUIBI ONPEfeNdeTcs Koauue-
CTBOM apFyMeHTOB y (yHKLHM, COOTBETCTBylOmeHd noxsa-
naue. .

IMIpuwmep. Paccvorpum 3anauy HaXo:KAEHHSI NpPOH3BE-
nenusa 10 spemenros TaGuauust A.

ITycrs dynxkuusa P (10) cooTBETCTBYeT peIIeHHI0 Hallei
ucxoaHo#l 3anauu. B paHHOM caydae y (QYHKUHH TOJBKO
OJHH MapaMeTp — KOJHYECTBO dJieMentor. [Jns moucka npo-
nasenenus 10 sjeMeHTOB AOCTATOYHO 3HATH TPOM3BENEHHE
nepeuix 9 anemenrtos H 3Hayenue 10-ro snementa. IlosTomy
pellieHHe HCXOAHON 3a/iadd MOXKHO 3a{1MCaTh B BHJE COOTHO-
wienua P (10)=P (9)-a,. CregoatessHO, 370 COOTHOUICHUE
MoxeT ObiTh onpeesenc aas Jawbéoro i, 2<i<10:

P(y=P({i—1)-0, u P(lj=a,
Ha npaxrtuke A paccMaTpPHBaEMOH 3ajady vyamle HC-

NONAb3yeTCHd PEKYPPEHTHOE COOTHOWEHHEe, HMElllee TOT e
CMBICJ, HO € APYTrUM Ha4YaJibHbIM 3HAUEHHEM!

P(i)=P(i—1)-q, upu i=1, P(O)=1.

[IpuBenem anroputM, peanu3youiuid JaHHOE PEKYPPEHT-
HOE COOTHOIUEHHE:

P[0]: =1

gy aaga i or 1 no N (4.5)
| Plil: =Pli—1J*a[l]

K

Tak xar y nHamed QyHKOWM ONUH APTyMEHT — KOJIH-
4eCcTBO COMHOMNKHTEJ e, TO /IS pellleHns 3aAaun J0CTATOYHO
UCHONB30BATh ofHOMepHYIO Tabauny. [Ipu atom KosmuuecTBo
9JIEMEHTOR TaGJHLBl ONpefeasiercss KOJHYeCTBOM pasJjuni-
HBIX 3HaveHHH apryMeHrta. B NpHBEICHHOM NpHMepe pas-
MepHOCTh Maccupa pasHa 10. Ecau 681 Mbl peinanu 3agauy
noucka npousseznenus 20 37eMeHTOB, TO AJA peajU3alUU
PEKYPPEHTHOIO COOTHOIIEHHH HaM Obli0 Obl J0OCTATOYHO
oxHomepHoi Tabuauubl ¢ 20 sjemeHTamu.

185



TakuMm oGpasom, pa3MepHOCTb TabJHiLLl, JOCTATOYHASN
JJIl peanusanid peKypPPEHTHHIX COOTHOWIEHHH, onpenensi-
ercsl KOJIMUeCTBOM apryMeHToB Yy (pyHKuui#l, COOTBETCTBYIO-
HINX noazanadam. KoJHUeCTBO e 3JIEMEHTOB O KaXIo#
pa3MepHOCTU (KOJHYECTBO 3J1EMEHTOB B CTPOKAX, CTONGLAX)
onpefefercss KOJHYECTBOM BO3MOXKHBIX 3HAUEHHH COOTBET-
CTBYIOLILEr0 apryMeHTa.

5.2, Opranusauus AByMepHBIX TaGauy

Eme pa3 ofpaTuM BHHMaHHe Ha TO, YTO HAC IOKAa He
OYeHb MHTEpecyeT peasiu3alusi ajropurma, HPH KOTOPOH
MHHMUMH3UDYeTCs Takad XapaKTepHCTHKAa, KaK pa3Mmep uc-
noib3yeMo#l onepaTuBHOH namaTH. Dyaem cumrats, 4TO
NaMsTH KOMIMbIOTEPA MOCTATOYHO [AJsl XPaHEHHS COOTBET-
CTBYOLEH TaOJHIbL.

Mpuwmep. Iaa pandofi npsimoyrospHo#l Tabauusl A
pa3mepa 5X6 MOCTPOHTL MPAMOYroJbHYIO Tabauuy B
TOI'0 XK€ pa3Mepa, 3JeMeHThl KoTopoll o0/safalT ciaenyio-
UM cBoHcTBoM: 3jeMenT B [i, j] paBed MakcuManbpHOMY U3
3JeMCHTOB TabJaHIsl B, KOTOPBIE PacnoNoKeHbl JIEBEE U Bhi-
me mo3uuuu (i, j), BKAuaa takxke nosuuuwo (i, f). Ilpu
3TOM cudTaercs, uto mosupns (1, 1) — Bepxusas Jesasi M0O3u-
LU NPAMOYroJibHOH TabJHUbl, HHTEepecyouias Hac 4acTb
Tabauubl BbIAEJNEHA NpH i=3 H j=4.

Ay G Qg Q| s Qg
Qg1 Qg Qg3 Qgaf Qg5 QGgg
Q3; Q3 Qg3 Qge| Q35 Qg
Ay Qg G Gy dgg Qg -
Q51 Qsp Qs gy Qs Qg

IMycts T (i, j) oGo3nauaer QYHKIHIO, BLIYHCASIONLYIO
snement Bli, f].

OmnpenenuM cHauaja 3HaYeHHA 3JeMeHTOB Tabanus B,
pPACIOJIOKEHHbIX B MEPBOH CTPOKE W B NEPBOM cronble.
IMoay4yuwm:

T(1, 1)=A[l, 1],
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T(1, H)=max{T(1, j—1), A[1, jP} npu j =2,

T(@, D=max{T({i—1, 1), A[i, 1]} npu i>=2.

3TH COOTHOIIEHH CJAEAYIOT H3 TOrO, UTO B 5THX CAYYaAHX
HHTepecymwias Hac obaacts MaTpHusl A orpaHuueHa TOJb-
KO 3JleMeHTaMu NepBoit CTPOKH WJH NepBOro cronbua Mar-
PHILBL.

ITpu 2<Ci<<d u 2<j <6 post a0l PYHKUHM MOXKHO
3anucarth ClEeAYIOlIee DeKyppeHTHOe COOTHOLIEHHe:

T(i, y=max{T(i—1, /), T@, j—1), A[i, j]}

Heficrurensuo, senuuuna T (i—1, j) coorBercTByeT
MAKCHMaJbHOH BejMuHHE 3JeMeHTOB Tabjuunl A B TOi
€e 4acTu, KOTOpas Onpelensercd 3HAaUYeHHEM HHAEKCOB
i—1 u j, a Bennunna T (i, j—1) — MaKcuManbHOH BeJiHuR-
He 2jieMeHToB Tabauum A, onpesesseModl HHIEKCAMH
i v j—1. Hoatomy 3TH BEIMUHHB YUHTBIBAIOT 3HAYEHHA BCEX
3JleMeHTOB MaTpuuel A B TOfl ee 1ACTH, KOTOpAA onpejaensi-
€TCA 3HAYEHUAMH MHIEKCOB i M j 32 MCKJKYEHHEM OJHOIrO
agnemenrta Ali, j].

Hnst peaansauun 9THX PeKypPPEHTHHIX COOTHOWIEHMI J0-
CTaTOYHO ABYMEPHOH (NPSIMOYrosibHOH) TabGJHUbI, TaK Kak
y ¢yskuuu T gBa apryMenta. BamHO OTMETHTb, YTO NpH
5TOM MBI MOXEM OTOXZAecTBHTh Bejuuunst 1 (i, j) u B[, f]
Torapa dparmMeHT aiTOPHTMAa MOJKHO 3arHCaTh CJAEAYIOIHM
obpasom:

B[l, 1}:=ATll, 1]

HU Anst j ot 2 no 6

| BI1, jl=max(B[1, j—11, A[L, j])

KIL

HI Ajd i of 2 5o B

|B[i, l=max(B[i—1, 1], Ali, 1] (4.6}
K1

ny A i or 2 no 5
HI aad j ot 2 g0 6
| Bli, jl=max(B[i, j—1], Bli—1, jD
| Bli, jl=max (B[i, j} Ali, j])
KII
KIK
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BOHPDCM ANA NIOBTORONHMA

1. Onpepenuts pasmepbl OLHOMEDHBLIX Tabnuly Ans Ccnegyrowmx
PEKYPPREHTHLIX ypaBHeHHi, rpe i — HarypanbHoe:

a) S(i)=S{i—D+S(i—1) paa 2<Li 10,
S(l)=1,

6) P(i)=P(i— 1) pna 2<i<C20,
P(l)y=1;

B) S()=P(idiv2)+1 gna 1 <Ci<C30,

S(0)=1;
r) SEHO=S(—1)4-1/i gna 1 <i<<10D,
S(0)=0;
8) S(H=S(i— D4 (—1¥¥/i ana 1<Ci<< 1000,
S(0)==1.

2. Onpegenute pasmeps! paymepHsix Tabmiy gna crnepytoiymx

PeKYPPEHTHbIX YPaBHEeHMH:

a) S, j)=min(S{i—1, j), S{, j—1), gy ans 2<i<5,
2< <6,
S, pH=ay, S D=a;

6) S(i, j)=max(S(i—1,j), Sti— 1, j—1)+ a; ana 27,
2<j <13,
S, jy=a;; S, D=ay;

8) S(i, N=S(i—1, N+a;+5G j—1) ann 2<i<10,
2<j<6,
S, jy=ay, S, 1)=ay;

) SG, )H=S@—1, H=S(i—1, j—+a, ans 1<i<9,
1</<9,
S0, )=0, S{i, 0)=0, S0, 0)=0.

§ 6. CIOCOb BbIMUCJIEHUSA
3JEMEHTOB TABJIUILbI

[locse Toro Kax HaljeHO CBeAecHMe 3ajauyM K MOA3ana-
yaM ¥ OnpejesieHsl PeKyppeHTHbE COOTHOIEHHUS, COOTBETCT-
ByIOIIHE 3TOMY CBEJEHUIO, HEOOXOAMMO ONpeAeuTs Hanbo-
Jige PauMOHANBHBIH CHOCOO BBHIYUCAECHHS 3JEMEHTOB Talb-
JIHILEL. ‘

6.1, BuiuMcieHne 3J€MEHTOB OAHOMEPHOH TabGanusbl

Haa opmnoMmepHoil Tabauubl TAKUM Crnoco60M OOBIUHO
ABJASIETCH MOCJHEAOBATE/AbHOE BBIUUCJACHHE 3JEMEHTOB, Ha-
yyHag ¢ HEepPBOro.
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MMpuwmep. Onpenenutsb, CKONLKHMH Pa3JIHUHBIMH CIO-
coGamu MOxKHO noaHAThes Ha 10-10 CTyNeHbKY JEeCTHHILBI,
€CJIM 32 OJIMH UIaT MOXKHO FOJAHMMATBCH Ha CJACAYIOILYIO
CTYTIEHbKY WJIM uepe3 ONHY.

IMycts K (10) — samaya noucKa KOJHYECTBA CNOCOOOB
noabemMa Ha 10-10 crynenbky. OnpenenuM i-i0 nojazajady
Halleld 3agaud KakK 3ajayy MOHCKa KOJHMYecTBa CHOCo60B
nojibeMa Ha i-I0 CTYIEHbKY.

Hcxoaa ua yciaoBus 3apauu, Ha 10-10 CTyNEeHbKY MOX-
HO MOAHATHCH HemocpeacTeeHHo ¢ 8-# u 9-A. IMosTtomy,
ecJId MBI 3HAeM KoJauuecTBo criocoGos moawvema K(8) u
K(9) na 810 u 9-10 cryneHbkd, TO KOJHYECTBO CNOCOGOB
noabema Ha 10-10 moxer 6uiTh onpeneneno kKak K (10)==
=K (8)+ K (9).

Takoe cooTHOUIEHHE MOJYUYAETCH MOTOMY, 4TO J1060H
cnocod mogkema Ha 8-10 CTYHEHbKY NPEBpaiaeTcs B Crnocod
noabema Ha 10-10 noGapienneM nepewaraBadus yepes 9-1,
a Jiro60o# crrocof moasema Ha 9-10 CTyHeHbKY NpesBpauaercs
B cnocod nogbema Ha 10-10 nobasneHnem nogsema ¢ 9-i Ha
10-10. Bce st criocoGbl pasJyiMyuHBL

AnajioruuHoe COQTHOLIEHHE CHPaBeAJHBO A JI06OH
CTYNEHBKH i, HAUKHAsSI ¢ TpeTbeil:

K(@i)=K (i—2)+ K (i—1).

Ocragnoch onpenenursb snauenusa K (1) u K (2), xoropnie
pasub: K(1)=1, K(2)=2.

CJie0oBaTeNbHO, AT PEILEeHUs 3a0a4Yy JOCTATOYHO OLHO-
Mepuoil Tabaunu ¢ 10 srementamu, JJs Koropo# Heob6xonu-
MO MOCJEe0BATE/NbHO BHIUUC/HTL 3HAUCHUA J1€MEHTOB Ta0-
JIUIBI COTVIACHO MIPUBEJEHHBIM BhIIIE PEKYPPEHTHBIM COOTHO-
HIEHUAM,

K[1]: =

K[2]: =

Hi s i or 3 po 10 (4.7)
| K[i]: =K[i—1]+K[i—2]

KI§
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Mpumeuanne. [lonyuesHble pekyppeuTHble COOTHOLICHHSA HE OTJH-
YAYOTCH OT PEKYpPPEHTHBIX COOTHOWIeHuH mpumepa 6, NO3TOMY MOTYT GHITH
peann3oBaHpl 6e3 HCNONb3OBAaHUA TaGJHILLL.

6.2. BoiuuclieHHe 3J1€MeHTOB ABYMepHOH Tadanum

Ilpumep. B rabauue ¢ N crpokamu u M cronbuawmuy,
cocrosumedl u3 0 u 1, Heo6X0AUMO HalTH KBaApaTHBIE GJIOK
MaKCHMaJbHOTO pa3Mepa, COCTOAIRMH M3 OAHHX ELMHHUIL
[Mox 6J10KOM IOHHMAETCSI MHOXECTBO SJEMEHTOB COCEXHUX
(moapsA MAYLMX) CTPOK K CTOA6LOB Tabauusl. MiHTepecyio-
masi Hac 4acTh TalJHIBl BhIIeJeHa. ’

1 1 1 1 ! 1
0 1 1 1 0 i
i 1 1 1 1 1
i 1 0 1 1 1
1 0 1 1 0 |

Ilosnoxenue mwoboro kKsaapartHoro 6/0Ka MoxeT ObITb

ONPe/ie/ieH0 €r0 Pa3MEPOM H [IOJIOKEHHEM OJHOTO M3 ero
yryios. ‘
Ilycts T (i, j) — dyHKUHNA, 3HAUCHHE KOTOPOH COOTBETCT-
ByeT pasMepy MaKCHMaJbHOro KBajpaTHoro 6J0Ka, COCTOs-
Ierc M3 OJHMX €JWHHUL, NpaBblf . HHXKHHH yroJ KOTOPOro
pacnoJsioxen B mosunuu (i, j). @yuxuua 7 (i, j) peiuncaser
sjemenT Tabauusl B[i, j1. Jdas npusenenso# Boime TabauLbl
3Hayeuus 7T (i, j) 6yAyT uMeTb BUA;

; J 1 2 3 4 5 6
1 1 1 1 1 1 1
2 0 1 2 2 0 1
3 1 1 2 3 A 1
4 1 2 0 1 2 2
5 1 0 1 1 0 1

Takum oOpasom, Hauia 3a7auya CBeJjacb K BHIYHCJIEHHIO
MaKCHMaJbHOrO 3HAaueHHs GyHKUHAH T TPH BCEBO3MOXKHBIX
3HaYeHHUsX mapamerpoB [ U f. DToll PyHKIHH MOXKeT ObiTh
nocrapjieHa B CooTBercTBHe Tabmmuma pasmepa N-M.

OnpenesuM CcHayaja 3HAuYeHHE SJIEMEHTOB TabJjunb B,

190



PACHOJIOMEHHBIX B 0EpPBOfl CTPOKE H B nepsoM croabiue.
TMonyuum:

B(l, )=Al[l, 1],

B(1, )=A[l, j] npu j=2,

B, D=A[ 1] npn iz=2.

JaHHble COOTHOUIEHUSI CJAENYIOT K3 TOF0, 4TO B 3THX
caydasx paccmarpuBaemas obsaactb Matprubl A CONCPKHT
TOJIbKO OJUH 3JIEeMEHT MaTpPHILLI.

IMpu 2<i<CN n 2<j<CM pna stofl QyHKUUA MOXKHO
3anucarb Cjelylouine pPeKypPpPeHTHBIE COOTHOIICHHSA:

Bli, j]=0, ecaun A[i, j]=0
"

Bli, jjl=min {B i—1,4], B [i! j— 1]’ Bli—1, j— 1]}+ 1,
ecatn Afi, jl=1.

IlepBoe cooTHOlIeHHe IIOKa3bIBAET, YTO Pa3Mep MaKCH-
MaJbHOTO €JMHHUYHOrO OJI0KA € NPaBbiM HHXHHM YIJIOM
B no3unMu (i, j) paBen HyJi0o B ciyuae Afi, j]=0.

Y6epuMcsa B HpaBUABHOCTH BTOPOro cootHowmenud. Jiefi-
CTBHTEJIbHO, Beauunna B{i—1, j] cooreercTByeT Makcu-
MaJbHOMY pa3Mmepy eAMHHYHOro Onoka tadanust A ¢ npa-
BHIM BUXHHM yrjgoMm B nosuunun (i—1, j). Torpa pasmep
eIMHRYHOro 6J0Ka C HPABBIM HHUXKHUM YIVIOM B [O3HLHUH
(i, j) ne npesrinraer Besanuuny B [i—1, j]-+ 1, Tak KaK K 040Ky
B no3uuuu (i—1, j) morna oGaBHTECH TOJBKO OfHA CTPOKA.

Beauuuna B[i, j—1] cooTrBeTcTByeT MaKCHMalbHOMY
pasmepy exunnyHoro 6/10ka Tabauubl A ¢ NIPaBEIM HUKHUM
yraom B nosunud (i, j—1). Torna pasmep eIUHHUYHOTO
6JI0Ka ¢ IPaBuHIM HIDKHHM yryoM B nosuuuu (f, j) He npesni-
mwaer seanyury Bi, j— 1] 1, Tak Kak K 670Ky B NO3HUHKH
{(i—1, j) mor noGaBHTLCH TOJNBKO OJHH crojberl.

Beauunna Bi—1, j— 1] cooTBeTCTByeT MaKCHMabHOMY
pasMepy eAHHMUHOTO 60KA TaGaUMUB A ¢ NPABBIM HHXKHEM
yraom B nosunuu ({—1, j—1). Torga pasmep eanHHYHOIO
6JI0Ka C IPABbIM HMIKHHM YIJIOM B NO3HUHH (I, f) He DpeBH-
maer seanuuny Bi—1, j—1]-41, Tak xak K 6J0Ky B no03u-
uun (i—1, j— 1) morau no6GaBHTHCA TOJABKO OJHA CTPOKA
¥ oauH cronGell,.
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Hrak, pasmep enndHnusoro 6J0Ka ¢ NPaBbiM HHMKHEM
yraoM B nosuuuu (4, j) pases min{B[i—1, j], B[i, j—1],
Bli—1, j—1}41.

BlL, 1]l: =All, 1]

HU Jaast j oT 2 no ©

| BIL, jl: =ATL, ]

K1l

Hig Aast i ot 2 a0 5

|B[i, 1]: =Ali 1]

KL (4.8

HU gast i or 2 no 5

HU jaisi j ot 2 go 6

ecad Ali, jl:=1
TO
B[i, jl: =min(B[i, j—1}, Bli—1, iD
Bli, jl: =min(B[i, jJ. Bli—1, j—1])+1
HHaue
BIi, j]: =0

BCE

Ky

Ki{

6.3. Boluucnesde aneMeHTOB ABYMEPHOH Tabanuol
C JOMOJAHATENbHLIMU OrpaHHYEHNAMA

[Ipumep. Ha cknane umeerca b HepesUMbIX mpeame-
toB. My kaxkaoro mpeamera H3BeCTHA €ro CTOMMOCTb
(B pybnsix) u Macca (B KAJAOTpaMMax). BeauuuHbl CTOUMOCTH
W Maccel ABAAIOTCH HaTypasabHbiMu yucaamu. Hawma uens
COCTOHT B TOM, 4TOGHI ONPEREJHTb MAKCHMANLHYIO cyMmap-
HYI0 CTOMMOCTH MPEIMETOB, KOTODPLIE MOXHO YHECTH €O
CKJaJa NPH YCJAOBHH, UTO CyMMapHas Macca IpeiMeToB He
IOJI3KHa mnpeBbiliath 16 kr.

Ityctb anement C; Tabauus C COOTBETCTBYET CTOUMOCTH
i-ro npeaMmera, a sjemeHt M; Tabaune M — macce i-ro
npeamera. Byaem cuutTath, 4TO HPeAMETH NPOHYMEDOBAHBI
B NOPAJAKe HX CJC/0BaHUSA B Tabauuax.
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[Mycte T o6Go3nauaeT QyHKUHMIO, 3HAUYCHHE KOTOPOH CO-
OTBETCTBYeT pelieHHI0 Hamed 3anadu. Aprymedramu y
3TOH (YHKLHH SBJAAETCA KOJUUECTBO NPEAMETOB (MO 3TOMY
-aprymMeHTy MOXKHO OIpele/iuTh HX CTOMMOCTH H MacChl
COOTBETCTBYIOMIUX IMPEJMETOB), a TaKkKe MaKCHMaJbHad
CyMMapHasi Macca, KOTOPYH MOMKHO yHECTH.

Jast waweit 3agauu T(5, 16) ompemenum noasagauu
T (i, j), rae i o603HaYAET KOJMYECTBO HAYAJIbBHBLIX npeame-
TOB, U3 KOTOPbIX MOXHO OCYyLIeCTBJATb BbIOOp, a § onpene-
JsieT MAaKCUMAaJbHO BO3MOXKHYIO CYMMapHYK MacCy YHOCH-
mbix npeaMeros. OTMeTuM, 4T0 BBEJEHHbIH TakuM 06pa3oMm
nepBbIf Mapamerp i onpejenasier KaK KOJIHYECTBO NPeAMETOs
I/ MOA3aj44d, TaK U 3HAUEHHH HX CTOMMOCTEH W Macc U3
tabaun C u M.

OnpenenuMm cHauaja HauaabHble 3HadeHus QyHkuuu T.
I1pm HyseBhiX 3HaYeHMAX OJAHOrO U3 apryMEHTOB 3HaueHHe
(PYHKUHH PaBHO HYJIO!

70, 0)=0,

7(0, j)=0 npu j>1,

T({, 0)=0 opu i>=1.

OnpeneauM BO3MOKHble 3HaueHuda pyuxkuuu 7 (i, j) npn
"HEHYJ/IEBBIX 3HAYEHHSIX APryMEHTOB.

Peutenne nopsanauu, coorsercrayoweil dyuxuuu T (4, f),
MOxKeT ObiTh CBEIEHO K JABYM BO3MOMHOCTAM: YHOCHTCH JH
MpU HauJyuyuleM pelleHHH MpPeIMeT C HOMepOM [ HJIH HeT.

Ecau npenMer He yHocurcs, TO pelleHHe 3afadd
¢ i npeaMeraMH CBOJAUTCH K peLIEHUI0 MOA33AaYH C
‘i— 1 nmpenmerams, T. e.

T, )=T\—1, j).

Ecin npepmer ¢ HOMEpPOM { YHOCHMTCS, TO 3TO yMEHb-
IaeT MaKCHMaJ/JbHO BO3MOXKHYI CYMMAapHYI0 Maccy Auas
i— 1 mepBbiX npeaMeToB Ha BeauuuHy M [i], oqHOBpeMeHHO
IpH 3TOM yBeJHUUBAA 3HAUEHHE DelleHUs /I OCTaBIIHXCHA
npeameros T (i—1, j— M[i]) na Beauuuny C[i}, 1. e.

T, y=T(—1, j—M[ih+C[i].

7 Wndopmatnka, 8—9 K. 193



Ilpn 3TOM HeOGXOAMMO YYUTHIBATD, YTO BTOPAs CHTYyalHs
BO3MOXKHA TOJBKO TOTAA, KOFAa mMacca i-ro npeamera He
6oJblue 3HAYEHUHA j.

Teneps ana nmosaydyeHHsi HauJAy4qiero pelieHHA HaM He-
06x0auM0 BHIOpaTh JYYLIYI0 H3 STUX EBYX BO3MOXXHOCTEMH.
ITostoMy pexyppeHTHOe cooTHomwlerHe npu i>=1 u j=>=1
AMeEeT BHI:

npu j<<Mli],

T, y=max(T(—1,j), T—1, j—M{}+C[]

npu j>=MI[i]

Ilycre 3amanbl caepylouiie 3HayeHnss CTOUMOCTH H Mac-
Chl ISl O mpenmMeTon:

C[1]=5, M[l]=4;
C[2]=7, MI[2]=S5;
C[3]=4, M[3]=3;
C[4]=9, M[4]=T;
C[5]=8, M[5]=6.

Ta6auna 3nayenuid ¢GyHKUMH 7, KOTOPYK Mbl Tak-
Ke HaszoBeM T, BHIPJIAAHT CJAEAYIOIMHM o6paszom:

i 0]1j2)3|4)5]6|7)8 9 }10]11]|12]13]14]15]16
0j0 0000000 0 0 0 0 0 0 O
110000 55 55 5 6 65 5 5 b5 b
210 00 0 5 7 77 7 12 12 12 12 K 12 12 12
3{0 00 4 5 7 7 9 11 12 12 12 16 16 16 16 16
410 0 0 4 57 7 9 11 12 13 14 16 16 18 20 21
5(0 00 4 57 8 9 Il 12 13 16 16 17 19 20 2|

CaenoeartenbHo, penrenue samauu T (5, 16)==21, 1. e.
MOXKHO YHeCTH npenMeroB Ha 21 pyGas.
IlpuBenem OfHY H3 BO3MOXKHBIX peajU3auHui,
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T[O, 0]: =0 }
By Anas j or 1 nmo 16

| Ti0, j]=0

Kig

HI ans i or 1 mo S

| TIi, 0]=0 (4.9)
KL

Huy gas i or 1 po 5

HI gas j or 1 mo 16
ecinu j>=MJi]
TO
Tli, jl=max(T[i—1, jl, Tli—1, j—M[ilH-Cli)
HHaye
BCE
K

KIL

3AJLAYHU NJi NOBTOPEHHUA

1. K kakuM nogsajayaM MOKeT CBOJHTBLCS IOHCK ORHOMN
(danapuuBoii MoHeTH cpelu 27 MOHET, €CJM H3BECTHO, YTO
OHA Jierye JPyruX, a BCE OCTAJbHBIE HMEKIT OJMHAKOBYIO
maccy?

2. K KkakuM Mof3ajgadyaM MOXKET CBOJAHTLCA 3a/aua Bbl-
uncaeHust snayenuss N!(N!'=1.2.3....-N)?

3. K kakum mojsagadyaM MOKET CBOAHUTLCH 3ajauya mo-
HCKA CYMMbl MOJIOXKHTEJBHBIX 2JIEMEHTOB TaGJ/IHILLI, COCTOSA-
mei u3 10 semeuton?

4. SIBnsioTcs M NpPaBMJILHBIMH PEKYPPEHTHBIE ypaBHe-
HHSA, TAe { — HATyPaJbHOE YHCJO:

a) S(i)=S8S({—1)—a;

6) S(H=S(i—1)+S(i—1) npas i=2,

S()=1;

B) P(i)=P(i—1)i pns i=2,
P(l)=1,

r) SH)=S8(idiv2)41 nna =2,
S0)=1; :
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n) S)=S{i—1)+1/i pna i1,

S(0)=0;
e) S()=S(i— 1)+ (—1Yx/i nns i>1,
S(0)=1;

x®) F)=F((idiv2)4+1)+1 nna iZ=2,
F(1)=0, F(1)=—1?
5. Yxasath, NPpU KaKHX paszMepax Tabiaul, MOTYT ObITb
peasu30BaHbl PeKyppeHTHble COOTHOIUEHHUS:
a) S(I)=S(idiv2)+S(i—1) ana 2<i<<20,
S()=1
6) S(i, j)=min(S(—1, j), S@E—1, j—1), a;) naa
2<i<N, 2<j<M, |
S(L, j)=a, S, l)=a,?
6. Tlycrs v,=1,5; v, —12—'—:_—2 i1 TTOAYUHTD Uy, U3, ...y Uy
rie 12 — 3aJaHAOE HATYPaJIbHOE HHCJO.
7. Mycers xy=c, x,=4d; x;=x,_,+x;_o,+b. Ilonyunts
Xoy X3y <oy X, THE 7, b, ¢, d — 3a1aHHBIE HATYPAJbHbIE YHCJIA.
8. Iyere u, =0, uy=1; uy;=u;_,+u;_q-1; ,—u, ,. Ilo-
JYUNTh Uz, Uy, ouey U,, TAE 1 — 3311a1moe HaTypaJbHOE YHCJO.
9. Ilycmb ay=a,=1; a,---a2‘ :
.., @, TOA€ n - 3ajaHHOe HATypaJbHOE UYHCNO.

10. Ilyers a,=b,=1, ai=0,5(\/bi_, +0,5\/a,-_1), b=
=2u? |+ b;,_,. Noayuutsb ay, Qs ..., @, by, bs, ..., b, Tie
n — HATYpaJbHOE YHCIIO.

11. Mycrs a,=u, b,=v, a;=2b;_;+a;_,, b;=2a’_,+
+b,_,. loayuurs a,, a,, ..., a,, by, bs, ..., b, rie n — HATY-
pajbHOE UMCHO, a U, U — HEKOTOphie MAeiCTBHTENbHbIE
yucaa.

12. Ilycre a,=1, b,=1, ai=3/4ai_l——bi_l, b=
=4/3bh,_,—a,_,. Nonyuuts a,, as, .. a,,, by, by, ..., b, rIe
n — HATypaJibHOE YHCJIO.

13. Nycts a,=1, b=1, g;=2'a; _,+i'b,_,, b=ila,_,+
+3'b,_,. Honyuuts ay a,, ..., a,, by, by, ..., b,, rae n — HATY-
panbHOE YHCJIO,

+a;_o. Iloayuutp a,, a,,
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a)

)

14. BoiuucauTh 3HaueHue ApoGeH.

n+1
n+n+2

1244
1948
12416 __

271
l2+1—2‘

at— 2
R T
g2

n!
"+
an+l

6) 3
L+

32
943
34
3+

3n+l
n+t n-1

r) 1

S (=1
'L+(n+1n
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3AJAYH NMOBLIIMEHHOMA CJOXHOCTH

1. CocTaBuTh QJTOPHTM ONPEHEIEHHUS KOJMYECTBa IIec-
TM3HAYHBIX «CYACTJIMBLIX> TPAMBalHbBIX GUJIETOB, Yy KOTOPBIX
CyMMa MepBbIX Tpex Hudp coBOoajaer ¢ CyMMOH Tpex Io-
CACAHUX.

2. CocraBHTh aJropuTM OlpEAEJEHHs KOJAuuecTBa
2N-3HaYHBIX «CYACTJIMBLIX» OUJETOB, Y KOTOPEIX CyMmMMa
nepsbix N uudp pasHa cymme nocsnefrHux N mubp; N —
IPOH3BOJILHOE HATypaJ/dbHOE YHCJIO.

3. Haiitu KoanuecTBO n-3HAYHBIX YUCEJS B HECATHYHOH
CHCTEME CUYMCJEHHS, ¥ KaXXAOT0 H3 KOTOPHIX cymma uudp
pasHa k. Ilpu 3TroM B Kauecrse n-3HAYHOT'O YHCJAA MBI
JIONYCKaeM M YMCJjia, HAUHHAIOWKECS C OJHOTO WU HECKOJb-
kux nyjeid. Hanpumep, 000102 paccmarpuBaercd kak uiec-
TH3HAYHOE YUCJO, CyMMa DUPDP KOTOpOro pasHa 3.

4. ®yiuxka MOXeT ABUraThCs N0 MOJI0 ANuHOH N TONbBKO
pnepen. nuna xopa ¢uwmku He OGosee K. Haiith wucao
PAa3JIM4HLIX MyTel, 10 KOTOPHIM (PHIIKA MOXKET NPOUTH noJe
ot noautun 1 po noszuuum N.

IMMpumep. N=4, K=2.

BoamoxHble ASIHHBI XOM0B:

L, 1,1

1, 2
2, 1
OrBer: 3.
5. TTokynare/ab uMeeT Kyniopbl AOCTOMHCTBOM A, ..., A,
a nponasew — B, ..., B,. HaiiTu MakcUMaJibHYI0O CTOHMOCTh

ToBapa P, KOTOPbIH MOKynaTtelb HE MOXET KYIHTb, IOTOMY
4YTO HET BO3MOMKHOCTHM TOUHO PAaCCUYHTATLCS 32 3TOT TOBAp
¢ TNPOAABUOM, XOTSl AECHEr Ha MOKYMKY €re ROCTATOYHO.

6. ¥ noxkynatesisi eCTb . MOHET AOCTOMHCTBOM H,, ..., H,.
Y npopaBia ectb m MOHET LOCTOMHCTBOM By, ..., B,. Moxer
JIM TIOKYIaTeNb NPUOGPECTH Bellb CTOUMOCTBIO S Tak, 4TOOHI
y npojaBua HawJjachk TouHasd cpaua (ecau oHa HeoOxo-
amrma)?

7. Ilo warpuue A[l.N, 1.N] nocrpoutrb maTpuuy
B[l.N, L.N]. Danement B[i, j] paBeH MaKCHMaJ/JbHOMy H3
3J€MEHTOB MaTpHup A, NpUHALJIEKAlleMy 4acTd, OrpaHu-
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YeHHOH crpapBa AMAaroHaJsiMu, npoxoasimumu yeped A[i, f]
(cM. TabGauny).

K O®R K K K K K X ¥
¥ O K X ¥ K ¥ ¥ ¥
X ¥ ¥ K ¥ ¥ ¥ ¥
* % ¥ K X ¥ *
¥ % X ¥ ¥ ¥
¥ ¥ ¥ ¥ *

*

*

8. 3amana Marpuna HatypanabHbix uucen Al[l..n, 1.mj}
3a kaxanlii npoxox uepes kJaAeTKy (I, j) B3umaerca wmtpad
Ali, j]. Heobxonumo MHHHMHU3HPOBAThL IWITPag H:

a) npoittd U3 Kako#-iuOG0 KJIeTKH 1-H CTPOKH B #-10

CTPOKY, IIPH 9TOM H3 TeKylieH KJIETKH MOKHO Hepel-
TH B JOOYI0 U3 3 COCeIHHX, CTOSLINX B CTPOKE C HO-
mepom, Ha | Gosbumium;

6) peajii30BaTh NYHKT a) IJS NepPexona M3 KAeTKH

(1, 1) B xaerky (n, m).

9. BriuykJasiit N-yronsHuk, N >3, 3agaercn KoopaunaTa-
MU CBOHX BepIIMH B mopsinke o0xona no KOHTypy. Pa3burs
ero Ha rpeyroJbHuku (N —3) nuaronansMu, He nepecexalo-
LIHMHCS, KPOME Kak II0 KOHIIaM, TakuM o0pa3oM, YTOGHL

a) cyMMa MX OJHH Oblla MUHUMAJbBHOIM;

6) camas NJMHHAA U3 AuMaroHaJjell uMesa HauMeHbIUYIo

LITUHY.

10. Ilycte x=(a,, Q,, ..., a,) v y={(by, by, ..., b,) — nBe
3aJaHHBIe CTPOKH CHMBOJIOB.

OGoznauum uepes d{(x, y) MHHEMAJbHOE KOJHYECTBO
BCTaBOK, ya/JeHHH H 3aMeH CHMBOJIOB, KOTOPOe HEeoBX0AHMO
AJst npeo6pas3oBaHus X B Y.

Hanpuwmep: d (ptsiddf, tsgldds)=3

ynajneHue p BCTaBKa g 3amena [

pislddf " tslddf [ tsglddf _______, Isgldds
Huist 3afgauHbIX CTPOK X M § Onpenenute d(x, y).
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11, lans aBe cTpokd x 1 . CTPOKa X COCTOHMT U3 HYJMel
¥ €1MHHUI, CTPOKA Y COCTOUT U3 CUMBOJIOB A u B. MoxHo a1
CTpoKy x mnpeo6pa3oBaTh B CTPOKY Y HO CJenyloilemy
npasuay: nugpa 0 npeobpasyercsi B HeNycTYIO MOCJeI0Ba-
resbHOCTh 6YKB A, a nudpa 1 — nuGo B HenyCTyIO 1oCHe/0-
BaTeabHOCTb OYKB A, JIn60 B HENYCTYIO TOCJAEN0BATENBHOCTD
6yxs B? ‘

12, TlycTh u3BeCTHO, YTO A/l MEPEMHOKEHUS MaTPHUL
paszmepa nXm Ha MaTpuuy pasmepa mX£k TpeﬁyeTvc:ﬂ
n-m-k onepaumnii, ¥ B pesyabTaTe MNOJYYAeTCHA MaTpHua
pasmepa nXk.

Heo6xonnmo onpenenurb, Kakoe MHHHMAaJbHOE YHCJO
oftepauuil morpebyercss AJiA NepPEMHONKEHHS § MarpHl A,
..., A, 3ananHbiX cBouMHu pasmepamu 7 (i)-m (i). Ilpu arom
MOXKHO MMePeMHOXKaTh JIOOble ABe PAAOM CTOSLIHE MATPHILbL.

3amevanue:
n (i) — uucao cTpok B Marpuue A,
m (i) — uncgao cronbuoB B marpuue A,

n(i)y=m (i+1).

13. a} I3 3anaHHOH 4uUCAOBCH NOC/JAELOBATENBLHOCTH
A[1..N] BbluepPKHYTb MHHHMAaJILHOE KOJHYECTBO 3JEMEHTOB
Tak, yTobnt ocTaBUInecs 06pasoBasiy CTPOro BO3pacraouLyio
[IOCACLOBATCALIOCTD (HJIM, UTO TO K€, HAHTH MaKCHMaJlib-
HYIO 1[I0 AJIMHE CTPOr0 BO3PACTAWYI0 NMOANOC/AEI0BATENb-
HOCTL nocJenoBaresbHocTH A).

6) W3 sapannoit yicsaoBo#l nocsaenoBareabuocta A [1..N]
BHIYEPKHYTh MUHHMaJbHOE YHCJIO 3JE€MEHTOB TaKUM obpa-
30M, 4ToObl B OCTaBUIeHCA NOANOCJAE0BATENBHOCTH KaXAbIH
nocjeAyomui seMeHT Gbl GoJsibllie HPEABIIYIIET0, KPOME,
6bITh MOXKET, OLHOH napel COCEeIHUX 3/eMeHTOB (ORHOrO
«paspbiBa» BospaCTaromeﬁ NOMIIOCAEX0BATEIBHOCTH).

Hanpumep: A=(1, 2, 3, 2, 4, 3, 4, 6);

Hckomasn noanocaenosareavuocrs (1, 2, 3, 2, 3, 4, 6).
PaspelB nomueprayT.
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B) M3 3apanuoit uucnosoél nocsenoarenbHoctu A[l1..N}
BbIYEPKHYTh MHHHMAaJIbHOE YHCJIO 3JEMEHTOB TaK, UYTOOH
B OCTaBileNCcH NOANOCAE0BATEABHOCTH KaXXAbH mocaenylo-
wuit saeMenT Obl GoJibllie NpeAbIAyulero, Kpome, ObiThb
MOXXET, M Nap COCeNHUX AeMEeHTOB (COopMHUPCBATL BO3pa-
CTALIYI NOANOCAEN0BATEABHOCT ¢ M <Pa3phIBAMH»).

14, M3 siementoB 3amaHHON MOC/AEJ0BATENbHOCTH 1l€-
JILIX YHCEN TIOCTPOMTb TAKyl MaKCHMaJjbHO AJHHHYIO TIOA-
NOCJENOBATENLHOCTD UKCEJ, UTOOR KaxXAbl# Mnocjaenyolui
3JieMEHT TIOANOCAEA0BATENbHOCTH JeJHJICS HAlleNo Ha Ipe-
JABIAY ILUH. '

15. 3apaprcs uucsno n>>1 — pa3MepHOCTb POCTPAHCT-
Ba H paamepbt M n-mepHbiXx napannenenunenon (Qy, ..., Q)
i=1, ..., m. Ilapannenenunes MoOXeT pacrnoJararbcs
B TIPOCTPAHCTBE JIIOGBHIM H3 CrHoco6oB, NPU KOTOPHIX €ro
pe6pa napaJesibHbl 0CAM KOOPJHHAT.

Haijith MAaKCHMAaJIbHY 1O MOCJAEN0OBATEJALHOCTL BKJIaipIBae-
MbIX APYr B APyra napaJijieienunenos.

16. 3anaun Tpu uucaa a, b, c. MoXHO J¥ NPEACTABUTD
YKCJA0 a TakuM 06pa3om, uToBhl

a=x[1]-x[2]-...-x[k]=T1 x[i},

rae b<{x[i]<e, x[i], a, b, ¢ — nensle? Jlyuimium cuuraercs
aJITOPHTM, HaAXOAANIMHA TaxKoe NPEACTaBJEHHE C HaNMeHb-
wuM yucJoM muoxuresaeh. [lpeaycmorpers Bapuanr, Koraa
TAKOIro NpeacraBpiaeHud He CYHCCTBYET.

17. Cxema Xene3HONODOKHOH COPTHPOBOYHOR CTanIUY
nprBeneHa Ha pucynxe 29.

BX0A / N BHIXOX

m nyTeii

Puc. 29
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ITyth npouymepoBaunl ot | mo m.

Ha Bxoa B MPOU3BOJLHOM NOPSAKE MOAAETCS 71 BATOHOB,
3aHYMepOBaHHLIX wHcaamu of 1 po n. Kaxkaweli Baros
HeOBX0AMMO HANPABHTH HA ONMH W3 CTAHLIMOHHBIX MOYyTeH,
OTKyAa ero sateM mepeBoAsST Ha BoIxoA. Ha mobofil nyTs
MOXKHO HAMPaBHTh NPOH3BOJLHOE KOJHYECTBO Barosnos. Ha
BLIXOJE HeoOXoauMo c(popMHpPOBATH COCTAB C HOMEpaMH
BAaroHOB B BO3pactraiouieM O0pPsSIAKE.

Onudcarb aJropuT™M, KOTOPHE 10 NAHHBIM £, M U HCXOX-
HOH MOC/eNOBATENbHOCTH HOMEPOB BArOHOB OTBeuaeT Ha
BOIIPOC, MOKHO JH BBIIOJHHTH TPeOyeMylo COPTHPOBKY.

18, BospecTu uncio A B HaTypaJibHY!0 CTENEHb £ 38 KaK
MOXXHO MeHbUIee KOJHYECTBO YMHOMKEHHH.

19, 3anmaun ABe MOCAEN0OBATEJLHOCTH UYHCEJN 2 H Y.
MOXHO JIM MOAYHUTH MOCTEA0BATENbHOCTD 2 BLIYePKHBAHH-
€M 3JIeMEHTOB H3 y?

20. BeopsiTca jABe TocjefoBaTedbHOCTH X U y. Hakhitu
MaKCHMaJIbHYIO 110 AJHHE TOC/JeH0BaTeNbHOCTb 2, KOTOPYIO
MOYHO MOJIYYHTH BbluePKHBAHHEM 3JIEMEHTOB KaK H3 X, TaK
H 43 Y.

Hanpuwmep, nas x=<«abacs», y=<«dalas» nocnepoba-
TEeJbHOCTh 2= <Aas».

21. Ilyctb x H y -— ABe BUHAPHBIX NMOCJAEA0BATENAbHOCTH
(T. e. 3MeMeHTHl NOCAeIOBATENLHOCTER — HYJIM H €IHHHIH );
X M fj MOXHO PACCMATPHUBATH KaK 3aMHUCh B JBONUHOH dopme
HEKOTOPbLIX JABYX HaTypaJbHBIX UHCEJ.

Haiitn MakcumasbHOE UHCHO 2, ABOMUHYIO 3ANHCh KOTO-
POro MOXKHO IMOJYUYUTh BblyepKHBaHUeM LUPD Kak U3 X, Tak
H u3 y. OtBer BhIAaTh B BHAe OMHAPHOH NOCJAENOBATENb-
HOCTH.

3AAAYH AN CAMOCTOATEJALHOIO PEMIEHUA

1. CymecTByeT urpa AJst OJIHOTO HI'POKA, KOTOPAs HAUHU-
HaeTcss ¢ 3ajanus uenouku ¢ N Bepmunamu. ITlpumep
rpadHueckoro NpeacTaBAeHUS HENOYKH NOKa3aH Ha pPUCYH-
ke 30, a, rie N=4. [ast xaxao¥i BepIiuHbl HENOYKH 3a71a-
eTcAd 3HadeHHe — L@JIoe YHCJa0, a JJsT Kaxnoro pebpa —
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Puc. 30

MeTKa onepauuu -+ (caoxenue) anbo * (ymHoxkenue). Pe6pa

LUeno4ykH npoHyMmeporansl ot | jo N—1.

Kax@ppiil X04 COCTOHUT U3 CJefyIOUIUX LIaroB:

Bul6upaercs pebpo E u nBe Bepwunnl V, u V,, koropsie
coepuHenbl pe6pom E;

pebpo £ u Bepmunbi V), u V, 3aMeHsiloTcs HOBOH BepIIH-
HOl CO 3HAUEHHEM, DAaBHBIM PEe3YyJbTaTy BHINOJHEHHS Onepa-
ILMH, ONpeAe/eHHOH wmeTkoH pebGpa £, Hax 3HayeHHUAMH
pepuwnd V, u V,.

Wrpa 3akanuuBaercsi, Korja OOJibli€ HET HH OJHOIO
pebpa. Pesysnbrar urpbt — 3TO 4YHCJO, paBHOE 3HaYeHHIO
ocraBumefics BEPLIWHEL.

Mpumep uepwv. Hrpok Havaa Urpy ¢ yHajeHusd
pe6Gpa 2 (puc. 30, 6), 3arem — pe6pa 3 (puc. 30, 8), Hako-
Hell, pe6pa 1. Peayabratom urpet 6yner uucao 0 (puc. 30, &).

Hanucats nporpaMmy, KOTopasi N0 3aJaHHOH Lenouke
BBIYHCJIAET MAaKCUMaJbHOE 3HAUYEHHE OCTaBIIeiCs BEepLIHHH
d BBIBOOMT CIIHCOK Bcex Tex pebep, yaajeHue KOTOPBIX Ha
IEPBOM XO/€ HIPEl NO3BOJSIET MNOJAYYHUTb 3TO 3HAUEHHE.

Bxonuwie panupie HaxoastTca B (daige ¢ HMeHEM
CHAIN.IN u uMelT ciAeAyollylo CTPYKTYpy.

B nepsoii cTpoke Haxopurces yucao N (N < 100) — koau-
4eCTBO BEPLIMH LIENOYKH.
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B kaxpo#i u3 nocieayowux N CTpokax HaXomsiTcd
3HAYEHUS] B BEPIIHHAX — LeJIble YHCaAa.

B kaxpofi u3 nocnenywomux N —1 cTpok Haxopures
tnn omepaumii {4+ uau #) AAsi cooTBeTCTByIOILero pebpa.

PeGpo ¢ HOMepOM [ coeAHHAET BEpIUHHLI C HOMEPaMHu i H
i+ 1.

B Bnixonnoii ¢aig ¢ umedem CHAIN.OUT rpebyercs
BBLIBECTH MAaKCHMAJIbUO BO3MOXHbLIA Pe3yJbTar. -

2. B cBa3u ¢ anupemuedi rpunmna B 60/abHULY HanpabJs-
ercsi A GoabHBIX rpunnoM «A» u B GosbHeix rpunnom «B».
BosibHBIX IPHONOM «A» HeJb3s 1IOMEMaThb B OAHY naJjary
¢ GoabHbiMu rpunnom «B», Wmeercs undopmauus o6 06-
1eM KoauyecTBe majar P B GosbHuUe, IPOHYMEPOBAHHbIX
or | mo P, u o pacrnpenejeHud yxKe HMEIOUIHXCH TaMm
GOJILHBIX.

Hanucats nporpammy, onpegefsioUiyl0 MaKCUMaJbHOE
KOJIM4EeCTBO GoabHblXx M, KOoTOpoe OO0/JbHHLA B COCTOA-
HHU npUHSTH. I1py pasMeiieHHH HOBLIX GOJLHLIX HE paspe-
maercss nepecesiaTh yKe HMeloinuxcs OOJbHBIX M3 BaJaTbl
B najary.

BxojHble JaHHbIE HAXOAATCH B TEKCTOBOM dafiae 0 HMe-
0T CAEAYWIYI0 CTPYKTYpPY:

B mepBOf cTPoke naxozurca uuciao A (uenoe, 0<CA
< 100);

BO BTOpO# crpoke — uucyio B {uenoe, 0<IB < 100);

B Tperbell cTpoke — uuciao P (uarypasbHoe, P<20)

B KaXJ0il H3 nocaeayomux P cTpok HaxoasTces 3 ydcaa
n, a, b, pasaeneHHbXx npobejsoOM, rAe 1 — BMECTHMOCTh
Nanarsl, @ — KOJHYECTBO YK€ HMEIONiUXCsl B naJjarte 60/b-
HbiXx Tpunnom «A», b — KOJHYECTBO YXKe UMeLIaxXcs B na-
jgare GoabHbix rpunnom «B». WMudopmauus o BmecTHMOCTH
fajnar BBOLUTCS [OC/EA0BATE/IbHO A [ajsaT C HOMepaMH
1, 2, ..., P. YUucna n, a, b — uesbie HEOTPHLATEJIbHbIE
menbme 100. '

BuixoaHble JaHHbIE HOJKHbBI ObITh 3aNHCAHbL B TEKCTO-
Bblii ¢alls v uMeTs caeaymuil ¢gopmar:

B NePBOil CTPOKE NOJEHO HAXOAUThCA 4uciao M;

ec/ld Bce mnoctynusnine OoJibHble Pa3MeweHbl, TO BO
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BTOPON CTPOKe JOJMHbl HAXOAWTbCA HOMEpA maJar, pasje-
JieHHBle Mnpo6esoM, Kyda TNOMewawTcs OoJbHble TPHI-
oM «Ax,

3. 3anmaerca HarypaabHoe uHcao N (N<C999). [dBoe
UrpaIUX HA3bIBAIOT 1O oyepeau uucsaa, mesbie 1000, no
caenywomuM npasusiaMm. Haununas ¢ yncsna N, xaxaoe HOBoe
YUCJIO JOJKHO YBEJWYUBATHL OAHY K3 UMD TPeXblAyIIero
yucsa (BO3MOXKHO, He3Havawmi Hyab) Ha 1, 2 uan 3. [lpo-
UrpaBOIMM CUMTAETCH TOT, KTO HasbiBaer uucio 999,

" Hansi 3anaHsoro N HeoO6XoauMO OIpeNeNuTb, MOXKET JH
BHIUTPATb UrPOK, Neaaromuil nepebil Xoa, NPH HAWJIYYIIHX
NOCNEAYIOIMX XOLAX NPOTHBHHKA. BbiBecTH cooGuienue
«[TepBriit Boiurpeisaer» unau «[lepswiit npourpoiBaer». B
cliydae BO3MOXKHOCTH BBIHUTPBLIIIA MEPBLIM HIPOKOM Tpeby-
€rcsi HameyaTaTb BCE €ro BO3MOXHBIE NEpPBHIE XOABI.

4. 3agau uucaosoil TpeyrojbHuk u3 N crpok. Hanucatp
nporpammy, KOTOpasi Onpexefser MaKCHMaJbHYI CyMMY
yicesd, pAachoJIOKEHHBIX Ha 0OYTH, KOTOPLIA HKauuHaercs
C BEPXHEro 4YHCJj1a M 3aKaHYUBAeTCs HAa KAKOM-HUGYAb yHCIe
B OCHOBAHUM TPEYrOJIBHHKA (MaKCHMyM CYMMBbI — CpeIH
BCEX TaKWX myTel).

2 77 4
4 5 2 6 5

Ha kaxmoMm uiare MOXHO JBHUTATLCH K COCERHEMY TIO
AWEaroHanyd 4YMUCJay BJEBO-BHU3 HJH BlPaBO-BHHU3. Yucno
CTPOK B TpeyrosbHuke Gosbwie 1 u MeHbme gubO PaBHO
100. Bce uucsia B TpeyrodbHuKe — leqibie B HHTepBase
mexay 0 1 99 BRIOUYHTENBHO.

5. B marasune KaAbil TOBap WMeeT LEHY. Hanpumep,
IleHa OJHOrO LBETKa paBHa 2,a meHa OJHOH Ba3bl PaBHA
5. Urobul mpusseus noxkynarenel, Marasud BBeJ CKHIKH!
pelmus npoaaBath Habop OJHHAKOBLIX HJAH Pa3HBIX TOBApoB
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no noHxKewHoH HeHe. Hanpumep: TpH uBeTkKa 3a b BMeCro
6 uJsu IBe Ba3bl BMecTe C onHUM UBeTKoM 3a 10 Bmecto 12,

Hanucartb nmporpammy, BolUHCASIOLLYI0 HAHMEHBIIYIO 1(€-
HY, KOTOPYIO MOKyNaTe/ib N0JIKEeH 3alJatTHTh 33 3ajaHHble
nokynku. ONTHMAJBHOE pelleHHue JONKHO ObITh TOJYYEHO
nocpeacrsoM ckuaok. Habop toBapoB, KoTopeiit Tpebyercs
KYIHTb, HEJ/Ab3A AOMNOJIHATL HHYEM, Haxe eCau 66l 3TO
cHu3u0 06iylo ctoumocTb Habopa. [usi onucaHHBIX Bbllle
IeH 1 CKHJOK HAUMEeHblIas LieHa 33 TPU UBETKA H JBe Ba3nl
paBHa 14: nBe Ba3bl K OJHH LBETOK TPOAAWTCH TO CHH-
XKeHHoil neHe 3a 10 H ABa HBeTka — No OOLIYHOH LieHe 3a 4.

BxonHrle [JaHHBIE cCopepxKaTcs B aAByXx (ahaax:
INPUT.TXT u OFFER.TXT. IlepBeii ¢aiin omnuceiBaer
NOKYNKH (KKOP3HHY C MOKYNKAaMH»), BTOPOH — CKHAKH.
B oGowux cdaiinax comepkarcsi TONBKO lleJible UHCHAA.

IlepBas crpoxka daiina INPUT.TXT comepxut KoJsu-
4eCcTBO b pasaHUHBIX BUIOB TOBapa B KopauHe (0<Cb<CH).
Kaxpnass u3 caeaywiuux b CTPOK COHEpXKUT 3HAUYEHHS
k v p. 3HaveHue ¢ — yHuKRaAbHbIH KOJ ToBapa (1 <Cc<{999).
3HaueHHe p 3ajaer, CKOJbKO €JHHHL TOBapa HAaXONAMTCH
B kopsuthe (1<Ch<C5). OOGparure BHumaHnue, 4T0 obLUlee
KOJIHYECTBO TOBAapOB B KOp3uHe MoxeTr OblTh He Gonee
5-5=25 (epuuaun).

[TepBasi crpoka ¢aiina OFFER.TXT comepxut xomnu-
yecTBO § BO3MOMKHBIX ckulIOK (0<{s<C99). Kaxnas wu3
CJCAYIOIUX § CTPOK OMHCBIBAET ONHY CKHAKY, ONpenesss
HaGop ToBapoB ¥ 06wylo crouMocTs Habopa. Ilepsoe uncio
I B TaKoil CTPOKE onpenessieT KOJUYECTBO pPa3JiIHYHLIX BUIOB
roBapa B Habope (l<Cn<(5H). Caeayiomue n .iap uyucesn
(c, k) yKa3biBaloT, 4TO k£ €UHUIL TOBAPA C KOAOM ¢ BKJIOUEHBI
B Habop aas ckupku (1 <<Th<(H, 1<Cx<C999). ocnennee
YHCJA0 B CTPOKE p ONpeAessieT YMeHbIIEeHHYX CTONMOCTD
Hatopa (1<Cp<C9999). CroumocTh HaGopa MeHbLIE CyM-
MapHO# CTOMMOCTH OT/JEJbHBIX €1HMHHL TOBapoB B Habope.

3anucats B Boixonno# daiin OUTPUT.TXT oany cTpoky
C HaUMeHbled BO3MONHOH CYMMAapHOH CTOHMOCTbHIO TIOKY-
MOK, 3a/laHHBIX BO BXONHOM (aifise.
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6. B ¢aitnoroit cucTeMe HACTEHHOrO IMEPCOHANBHOrQ
komneotepa BC-1 (Bucauas Cucrema) ¢aiinn opranusopa-
Hbl B KaTajoru. B KommbloTepe HeT HOHATHA YCTPOHCTBA
¥ TO03TOMY IIOJIHOE UMsA (aiaa sBJAsSETCA CTPOKOH, COCTOA-
Hiel M3 HMEH KaTaJjioroB M UMeHH ¢aliia, pazinelieHHBIX
CHMBOJIOM \, IPHYEM \ He MOXKET GbiTb MEPBLIM, IOCAEAHUM
CHMBOJIOM, a4 TakKXX€ HATH [Ba pasa MOAPAL.

Hwms ¢aisia (katasora) Moxer OGbiTh MNPOH3BOJBHOH
JUIKHDBI, HO HJIHHA TIOJHOro UMeHH (afiya He MomKeT OniThb
JiauHHee N cumBonoB. B kauecTBe CHMBOJIOB, NONMYCTHMBIX
K ynorpeGJjenHnio B HMeHax (daiioB (KaTanoroB), MOTYT
HCHOJNB30BATHCA CUMBOJBI #3 an(aBHTa, COCTOSILIETO H3
K 6yxB (cumBOJ \ He BXOAHT B MX UHCJO).

Onas pasupix K(1<CK<C13) 1 N1 << N<50) onpene-
JUTh MakKCUMaJbHOE unucjao (aijoB, KOTOPOe MOMKHO 3aliu-
caTb HAa AAaHHBIH KOMIbIOTEP.

7. Bo Bpems Tpaucasuun kounuepra «[lecHsi roga» npen-
npuHumatens K pewmna cpenats GH3HEC HA HPOU3BOACTBE
kaccer. O umeer M KacceT C [JIHTE/IbHOCTHI) 3BYyYaHUsA
D xaxpas ¥ X04eT 3alHcaTh HAa HHUX MAKCHMAaJIbHOE YUCJO
neced. JTH 1mecHU (ux obiiee kosanuectso N) mepenawrca
B nopsake 1, 2, ..., N ¥ uMelT 3apaHee HU3BECTHLIE €My
aautenbHoctd 3sydanua L (1), L (2),..., L (N). IIpeanpusnu-
MAaTesb MOMKET BBIIOQJHUTH OJHO U3 CJAEAYIIUUX NeHCTBHI:

3aMHCaTh OUEPEAHYIO MECHIO Ha Kaccery (ecJin oHa Tyaa
NOMELAeTCs1) WM NPONYCTUThH €e;

€CJM NeCHd Ha KacceTy He IIOMEHIaeTcs, TO MOXKET
OPONYCTHTb 3Ty MECHI0 WM HayaTh 3aMUCHIBATL €€ Ha
HOBYIO KacceTy, NIPH 3TOM CTapylo Kaccery OTJIOXUTh B TyAa
yXKe HHYEero He 3alUCLIBATH.

Onpenenurh MakCHMaJibHOE KOJTHYECTBO TECEH, KOTOphIe
NpeilpHHNMATEe b MOMKET 3anucaTh Ha KacCeThl.

8. Yuuteab HHOQOPMATUKH XKUBeT HAa N-M 3Taxe AeBsATH-
3TAXKHOT0 A0Ma ¢ Au¢TOM, KOTOPHIH MOMKET OCTAHABJIUBATh-
Csd Ha KaXAOM 9Ta)ke. MeXAy COCefHMMH 3Ta)kaMHM JoMa
HMEeTCA JIeCTHHLA M3 JBYX MNPOJNETOB, Pa3JeJeHHBIX HJ0-
maaxoi, no k crymenek B KaxjaoM nposiere. CKOJbKUMH
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cnocob6amMi yuyHTe b MOXKET MOAHATLCSA HA CBOH 3TAXK, €CJH,
[OAHEMARACH 10 JCCTHHLE, MOXHO CTAHOBHTHCH HA CJEAYIO-
IYI0 CTYHCHBKY WJM UATH 4Yepe3 OAHY CTYNEHbKY?

9. Cpenu Bcex N-OMTHBbIX LABOHYHBIX 4YHCeJ YyKa3aTb KO-
JINYECTBO TE€X, Y KOTOPHIX B ABOMYHON 3aNMHCH HeT HOIPAL
uaywux k enuuauy. Camu yucna BpigaBaTh He Hago! N u kb —
HaTypaJbHble, k<IN <30.

1C. B ¢BA3H ¢ OTKPLITHCM osiuMOuanbl 110 HHDOpMATHKE
N ucnosek (N < 10) pewnan ycrpouts Beuepunky. Jlna npo-
BCACHHSL BEUEPUHKH JOCTATOYHO KymuTb MF OyTbuioK dau-
tol, MB 6ananoB u MC TtoproB. Tpebyercss onpenenurtb
MHHUMAJbLHHIA B3HOC YYaCTHHKa BEYEPHHKH.

ITpr mokynke onpeneneHuslx HaGopoB ToBapa AelCTBY-
0T IpaBu/ia ONTOBOH TOProBJiH: CTOMMOCTh Habopa ToBapa
MOXKET OTJ/IH4aTbCsl OT CYMMAPHOH CTOMMOCTH OTAEJbHbIX
yacTel.

Hanucath nporpammy, KoTopasi mo BXOZHBIM AaHHBIM
onpenesisieT MHHUMAJBHBIA B3HOC Y4aCTHHKA BEUYEPUHKH.

YKA3AHHS K PEHIEHHMIO 3ANAY NMOBLIWIEHHOHM
CJAO)KHOCTH

{. Bapuanr 1. Camoe uapocroe — 310 nepeGparts Bce
BO3MOXHbIE KOMOHHALUH wWecTH UHpP H MOACYUTATH YHUCAC
«CYACTAHUBBIX> OHJIETOB.

Count: =0, {KOJIHUECTBO «CYACTIHBLIX» GHJAETOB}
for al: =0 to 9 do
for a2: =0 to 9 do
for a3: =0 to 9 do

for a4:=0 to 9 do
for ab: =0 to 9 do
for a6:=0 to 9 do
if al4a2+4-a3=a4-+}+ab4 ab
{«cuacTausbiii»?}
then Count: =Count+1;

ITor caoxHocTblo anaropuTMa OyaeM NOHUMATbh KOJIM-
4eCTBO BBINOJHEHHH omnepaTropoB Hanbogee TrJiybOKO BJIO-
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JKEHHOrO LuKja. YcaoBHe if BO BJOXKEHHBIX IHKJIaX Oynper
nposepsitbest 10° pas, mostomy Gynem roBOPHTH, YTO CJOXK-
HOCTH 3TOro ajropuTma .10

Bapuanr 2. O6paTuM BHUMAHHE HA TO, YTO B <CYACTJHU-
BOM» Oujere nocaeaHss yudpa a; OXHO3HAYHO OUpeneisi-
eTCHl NepPBLIMHU IATHIO:

ag=(a,+ a,+ a3) —(a,+ as).

Ecin 0<Cag<<9, To 6uiter «CYACTAUBLIAY», HHAYE — HET,
Takum oGpasoM, MBI MOXeM y6paTb wIeCTOH BJOXKeHHBIH
LHKJL

Count: =0;
for al: =0 to 9 do
for a2: =0 to 9 do
for a3:=0 to 9 do
for a4: =0 to 9 do
for ab: =0 to 9 do
begin
a6:==(al+ a2+ a3)—(a4d-+ad)
if (a6 > =0) and (ab6<<=9)
then Count: =Count+1;
end;

Caoxsnocts anropurma 10°. Mcnonn3ys 3aBHCHMOCTD dg
OT IepBBIX NATH UHU(P, Mbl YMEHbUIHJH CJOXKHOCTh aJro-
puTMa u, BoOGHie rOBOPsA, BPEMs BBIIIOJHEHUA NPOrpaMMbl
B8 10 pas!

Bapuanr 3. Ecin xoM6GuHauuil a,a,0; NepBeIX Tpex Lupp
¢ cymmoii T=a,+a,+a; nacuurniBaerca C[T], To Bcero
«CYACT/IUBLIX» OHMETOB ¢ CyMMOH MoJMoBHHB T=a;+} ay+
+ ay=a,+a;+a; 6yner C[TT.

JefcTBUTE/IbHO, KAXKAOR «CUACTAMBOE» LIECTHpA3psAAHOe
qUC/I0 MOXKeT OBITh MOJYUYEeHO «CKJIeHKOH» JABYX NMPOH3BOJbL-
HBIX TPexpa3psifiHbIX YHCEJ C OLMHAKOBOH CcyMMOR unudp.
Bcero cymecrByer 28 BCeBO3MOXKHBIX 3HaueHH#l cymMm T —
or 0=0+40+40 no 27=949+49. MNoacuuraem C[i}, i=
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=0, ..., 27, 3aTeM HAXOJUM MHTEpPeECYylollee HAC KOJUIECTBO
«cuactTauBbix» 6uneros: C[0F+4 C[i1F+...+ C[27F.

3ameTuM, UTO «CUACTAUBLIX» OHJIeTOB ¢ cyMMoOll T CTOJb-
KO K€, CKOJIbKO U ¢ cyMmoi 27 — 7. [leficrsure/ibHO, €C/U
GUIIET 0[09830,a505 C CYyMMOH T — «CHACTJUBHIE», TO TaKO-
BLIM Xe aBJjdaercs H Ouser (999999 — a,a0,a;0,050¢) ¢ cymmoii
27— T. Tloaromy uucyio GUJIETOB MOXHO BbIYUCJASATH H 1O
dopmyae 2(C[0F+... +C[13T), 1. e. paccMaTpuBaTh TOJb-
KO cyMmnl ot O po 13.

var C: array[0..13] of longint;
{maccus C un3 14 37eMeHTOB — 110 YHC/JY paccMaTPUBAEMBIX
cyMMm}

Count: =0;

for T:=0 to 13 do C{T]:=0;
for al: =0 to 9 do {nepe6upaem Bce}
for a2:=0 to 9 do {BoamoxHbie al a2 a3}
for a3:=0 10 9 do
begin
T:=al-4 a24-a3;
if T<=13 {ecau cymma me npe-

Boimaet 13, To}

then C[T):=C[T]+1 {wamau eme onun

ouner}
end; {c cymmoii T}
for T: =0 to 13 do {cuutaem uncio 6u-
JIeTOB}
Count: =Count4+C[T]* C[T],
Count: = Count* 2; {yneanBaem cymmy}

CJ03KHOCTB 3TOr0 ajiroputMa pasna 10°%

Bapuanr 4. B BapuanTe 3 Mbl nepe6upanu KOMOUHALHIO
UHOP W UCKATU KOJIHYECTBO KomMOuHauui ¢ cymmamu C[T].
Cefivac mbl nofigem ot cymmbl T, U 1o Heit 6yjaeMm onpepe-
JATb, KaKOe KOJHYeCTBO KOMOMHaUMH a,a,0; €€ HMeerT.
Hrak, T=a,+ ay+ as.
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MuHumaJjibHOe 3HAUEHHE, KOTOPOE MOXKET HPUHHMATh
a,, — 310 max{0, T—18}. Unen T — 18 nosiBasieTcs H3
caeAyIoniEX coobpakeHu#i: NycTh @y=a;=29, Torna aq,=
=7T—18, HO a, He MoxeT 6bITh MeHbllie 0. MakcumanbHOE
3Hauenue a,=min {9, T} (Tak KaK a, ¥ @; HEOTPHUATEJbLHB,
10 a,<.T u oxnospeMenno a,<I9).

Jns nudpsl g, aHAJOTHYHO TOJNy4aeM, YTO OHA JIEXKHT
B npenenax or max{0, T—a,—9} no min{9, T—a,}.

Iabpa a3 mo T, a, U a, oupenessiercss OJHO3HAYHO.

IMosyuaem, uto KomGuHauuii a,a,0; ¢ cymmoit T u ¢ nep-
BOH 1U(pPOH @; CTOJNBKO K€, CKOJbKO BO3MOMHBLIX LHDDP @
a MMEHHO

min{9, 7T—a,}—max {0, T—a,—9}+1.

Kak u B BapuaHnTe 3, Mbl MOXKeM pacCcMaTpPHBATh AUamna-
son cymm ot 0 mo 13.

Count: =0;
for T:=0 to 13 do
begin

CT:==0;

for al:=max (0, T—18) to min (9, T) do
CT:=CT+min(9, T—al)—max(0, T—al—
-9+ 1
Count: =Count4+CT = CT
end;
Count:

Count * 2;

CnOXHOCTb 3TOr0 ajaropuTMa (T. €. KOJHYECTBO BLINOJ-
HEHHH onepauuii NPHCBAUBAHUS BHYTPU JBYX BJIOKEHHBIX
uMkJ0B) ecth 9°.

2. 3agaua uMeeT OUEeBHJHOE pelleHHe, KOTOpOe COCTOHT
B resepanun Bcex 2N-paspsiIHbIX YHCeJ H NPOBEpPKE HX HA
Tpebyemoe cBoiicTRO. OnHaKo o0O0IllEee KOJHYECTBO TaKHX
uncesn pasuo 10° u nostomy npu N >3 norpebyercsi oueHb
MHOTO BpE€MeHH [Jifi MOJYyUYeHHS pe3ysibTaTa Jaxe Ha MOHI-
HoM Kkomnbiorepe. ChenoBaresbHo, HeoOxoinmo paspabo-
TaTh AJITOPHTM, KOTOPHIH He TpebyeT reHepalii BCeX 4ucCel.
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OGoanauum vuepe3a S(k, i) KoauuecTBo k-pas3psALHBIX
qHces, cyMMa uudp Koropox pasHa i. Hanpumep, S (2, 3)=
=4, Tak KaK cyuectsyer 4 pBypa3psanHsix uucaa (03, 12,
21, 30), cymma nubp xotophix pasHa 3. Jlerxo samerutsb,
uro S (1, i)=1 npu i<<10 u S(1, {)=0 npu i>9. [Ipeano-
JIOXKHM Tenepb, UTO Mbl CYMeJH BLIYHCJIUTH 3HAUEHHS BeEJIH-
yun S (N, i) nas seex i or 0 no 9N, 1. e. MBI 3HaeM, CKOJBKO
cywecrsyer N-paapsianbix uuces ¢ cymmoil uudp, pasBHoi
0, 1, ..., 9N (9N — makcumanbnasi cymma uudp B N-pas-
paasom uucae). Torpa HeTpyaHo y6enuTbhes, uro o6liee
KOJUYECTBO «CYACTAHBBIX» 2N-pa3psiiHbiX 4YHCEJ PaBHO

P=S(N, 02+S(N, 1’+...-+S(N, 9NY.

JleficTBuTenbHO, TpH pelrenun 3agaud 1 (Bapuanr 3) Gol-
JIO NOKa3aHo, YTO Kayjoe «cuactiauBoe» 2N-paspsmHoe
YUCJAO0 MOKET ObITh MOJMYYSHO «CKJAEHKON» ABYX MPOH3BOJb-
HBIX N-pa3paaHbIX yucena C OXHHAKOBOH cymmol nudp.

Taxum o6pa3om, HeoGXOANMO YMETh BHIYMCJATL 3HAYe-
Hug BesuuuH S (&, i) mias Bcex k<N, i<{9%. Onpenenum
crioco6 Beruucaenust S (k-}-1, i) yepe3 3HAYeHHs BEJHYHH
S(k, j), j<<i. Housaruno, uro uaw6oe (k- 1)-paspsamuoe
YHCA0 MOKET ObITh HOJAYUEHO K3 k-pa3psiiHoro nobaBJ/ieHH-
em eme ojgHoro paspsna (uudpst). CienoBatesibio,

S(k+1, )=S(k, i—1)+S(k i—2)+...,

rae , 2, ... — BO3MOXKHble JobaBJieHHbIe UHBPHL. SIcHO, uTO
sro 0, 1, ..., m, rae m==min (9, {). CregoBatenbHo,

S(k41, i)y=S(k, i—0)+S(k, i—1)t...4+S(k i—m).

3. Menonbdyem meron pelieHusi 3afayu 2.

- O6Go3HaunM MCKOMOE KOJIMYECTBO N-3HAUHABIX YHCEJ B Je-
CATHYHON CHCTEME CUHCJEHUS, ¥ KaXKAOTO H3 KOTOPHIX CyM-
ma undp pasna k, uepes C (&, n). INocnenuss uudpa uncaa
MOXeT JiexaTth B npomexyTtke o 0 10 9. B coorsercTBHH
¢ stum cymma uddp (n— 1)-3nagnoro yuchaa, noayvapomas-
Csi M3 N-3HAYHOro Yyucaa orbpachiBaHMEM MocenHeld HQPHI,
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MOXKET NPUHUMATh OAHO W3 3Hauenui k, k—1, ..., B—9.
OTrcofa nogyuyaem, 4To

C(k, n)=C(k, n—1)+...+C(k—9, n—1).

Kpowme toro, C(k, 1)=1 npu 0<Ck<C9u C(k, 1)=0 npu
k> 10.

4. OueBHAHOE pelleHHe 3a/aYd NpeAHoaraeT pasJjoxe-
Hue uucaa N —1 Ha BCeBO3MOKHBIE CYMMBl TAKMUM 06pa3om,
4To0bl KaxXKJ0€ CJjaraeMoe H3 CyMMBI He NPeBOCXOAHI0 K.
QueBUHO, YTO TAaKUX PAa3JIOKEHHH OUeHb MHOIO, 0COOEeHHO
€CJAM YYHTHIBATb, YTO HOPSIAOK CJAaraeMbiX B Pa3JOKEHHH
CYHIECTBEHEH, TaK KaK OH COOTBETCTBYET Pa3JHYHOH mocae-
JOBAaTEJNBHOCTH X0/10B (huuiku. Ho o6paTum BEuMaHue Ha To,
u4TO B YCJOBHM 3ajayh He Tpebyercsi BbLIMTHCATb BCE 3TH
pPa3JoKeHHsl, HEOOXOAUMO TOJIBKO yKa3aTh HX obulee KoJu-
yecTBo!

O6o3zHauum yepe3 S (i) KOJHUECTBO Pa3NHYHBLIX NyTed,
0 KOTOPHIM (HIlKa MOXKET NpoHTH I1oJe OT HauaJjJa [0
no3uuun ¢ HomepoMm I. Ilpeanmosnoxum Tenepb, uYTO AJA
moboro I or 1 g0 i u3BecTHH 3HadeHusm BeaumuuH S (f).
3ajaua COCTOUT B ONpejesieHHU NpaBHIa BHYHCJIEHHS 3HA-
yennst S {(i-+1), ucnosb3yst 3HAUEHUS H3BECTHBHIX BEJHYUH.
Jlerko sameruTb, 4T0 B mo3uuui0 ¢ HomepoM i+ 1 ¢umka
MOXKET MOonacTb TOJNbKO M3 mosuuuy i, i—1, ..., i—s, rae
s=min (K, i— 1) (Mbl paccMaTpuBaeM TOJIbKO NO3UIHH C HO-
mepamu ot | no N). CiexzoBaTenbHo,

S(i4+1)=S8(i)+S (i—1)+... +S (i—K).

Takum obpaszom, nojaras S(1)=1 u BeIUHC/IAS TOCHE-
JOBAaTeNbHO 3Hauenus Beauuud S(2), ..., S(N) no onu-
CAaHHOMY BBILIE IpaBuay, nogydyaeMm 3naueHue S (N), Koro-
poe M yka3niBaer oOllee KOJHUECTBO Pas3iHYHbIX NMyTed, mo
KOTOPbIM (UIIKa MOXeT NPOHTH fojie OT Hadana A0 NO3H-
uuu ¢ Homepom N. :

5. Ecqu nokynatenb oTjacT BCe CBOH KYMIOPH Npoaas-
Ly, TO MOHATHO, YTO JJIs1 PelleHust UCXOAHOH 3a1auH HeoOXxo-
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JHMO HaliTH pasMep MHHMMAJbHOH CHauH, KOTOPYIO npojaa-
BEIl HE MOKET BEPHYTb, UCHOJAB3Yys Jal00bie UMewuecs
Terepb y uero kKymiopei C; (ero u nokynarensi). las asrtoro
YAOGHO OTCOPTHPOBATH KYMIOPHI 10 MX JOCTOHHCTBY B HO-
psiike HeyObIBaHHA.

IMpennonoxumM, 4T0 TPOAABENl MOXKET BEPHYTH J106YI0
crauy ot 1 1o S, ucionb3ysi TONbKO nepBble i Kymop. Has
caenylouteit (i-1)-i kynopb aocrounctsa C; ., BO3MOKHBI
2 curyaun. .

1) C;,,,<<S+2. Torpa mOHATHO, YTO NpPOJAABEIl MOXKET
BepHYTb J00yI0 cpady ot | no Ci+1+S, Tak Kak qawbas
M3 9THX CyMM mnpejcTaBHMa auGO NEpPBBIMH I KyHIOpaMH,
au6o (i+1)-it xynopoil BMeCTe ¢ HEKOTOPDBIMY H3 NEPBBIX
i RKymop.

2) C,.,>S+41. B 3tom cayyae npoaaBsel He MOXeT
BepHyThb cpauy S--1.

OnuiieM aJirOPUTM BLIYHCHAEHHS S.

S:=0;

ir=1;

i noka (i<<=N) u (Cli]l<=5+4+1)
S: =S+ (i}
it=i+}1

KI

Ecan 3nauenue S He MeHbIlEe CyMMapHOTO KOJHYECTBA
JleHer MOoKynaTtessi, TO MOKYIAaTeJab MOXeT KYHNHTb TOBap
JI000d AOCTYNHOH €My CTOHMOCTH, TOUHO PAaCCYHTABLINCh 3a
nokynky. Muauve — P=A,+... + A4, . .

6. Ecau S>H,+4... +H,, To cyMMy BBIILJIATUTH HENb3d,

Ecan nmokymartesap oTAactT BCE CBOM KYHIOPHI HpOAAaBLY,
TO TOHATHO, 4YTO [Jif peElIeHHs HCXOAHOH 3amaud Haao
ONPEREeJHTh, MOXET JIH IIPOAaBel BepHYyTh cymmy H,+... +
+H,+B+...+B,,—S, ncnonb3ys aiolble UMeoiLEeECs Te-
nepp y Hero kymiopel M; (ero u nokynatens). Hus aroro
YA0OHO OTCOPTHPOBATH KYMIOPHI [0 MX AOCTOUHCTBY B IO-
pAnke HeyObIBAHUA.
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Iycte P=M,4+My+... +M, . Pemrum Gosiee o6uyio
3afa4y: HafiieM Bce HeNpEeACTaBUMbIE NAHHBIMH Kymiopamu
cymMmsl Ha npoMmexytke ot O no P.

3asenem maceuB A [0.. Pl HaTypanbHBIX YHCeJN. DJIeMEHT
Alij=1, eécau Mpl MomeM BRIMJIATUTBh CyMMY i (T. e. cymie-
cTByeT HaGop KYIMIOp CyMMapHOro AOCTOMHCTBA i), U A [i]=
==(), ec/Id BHIIVIATHTbL HE MOXKEM.

Bynem CTpPOHTb BCEBO3MOMKHBIE CYMMBI, HCHOJb3yf TO-
caenosarensno 0, 1, 2, ..., N xymwop.

OueBHaHo, 4TO CYMMa H3 HYJAR KyHNIOP —— 3TO HYJb,
nosromy cuauvana AJ0j=1.

IMpennosioKuM, 4TO Mbl HAUIIH BCEBO3MOXXHbIE CYMMHBI,
KOTOPBIE MOXKHO COCTABHTbL, HCTOJIBL3Ys He Gosee (B—1) ky-
mopst My, ..., M,_,.

Ho6aBuMm emie ogHy kyniopy M,.

Tenepp Mbl MOXKEM BHIMJATUTb CAEAYIOLUIHE CYMMBIL:

1) Bce cyMMmbl, KOTOpble MOXKHO OBIJIO COCT@BHUTbL C MO-

Mmoiwplo Kynwop M, ..., M,_;;
2) Bce CYMMBI, KOTOpble MOXKHO GBIJIO COCTaBHTh C MO-
mMowpbio Kymiop My, ..., M,_,, yBejnuueHHsie Ha M,.

PaccTaHOBKAa HOBLIX NOMETOK B MaccuBe A MOXKeT Bhi-
rasaeTs chaenymoiaM o6pasom:

for i:=P—M|[k]downto 0 do
if Alij=1
then A[i+-MIk]]: =1,

Mb! IPOXOAHUM MO MAaCCHBY M3 KOHILA B HAYaJ0 JJIS TOrO,
uTOGHl HE HCIOJb30BATh [OBTOPHO 0Opa3oBAHHBIE HA TEKY-
IIEM I10are CyMMBL.

Ilocsie BHIMOJHEHUA -+ m I1AroB ajJropUTM 3aKaH4YHBA-
etr pabory.

7. QueBujHOE peilleHHE 3aJa4YH COCTOMT B UCHOJB30BA-
HUH NPOUEAYPH, KOTOpas Mo 3aJaHHBIM KoopauHataM (HO-
Mepy CTPOKH i H HoMepy cronbua j) sjneMeHTa omnpejensieT
MaKCUMAaJbHOE 3HAYEHHE 3JIEMEHTOB, PACHOJOXKEHHBIX B
HY}XHOH yacTH MaTpuub A.
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OpHaKo HeTPYJIHO 3aMeTHTh, YTO IJf 3JIEMEHTOB nep-
BOro CToJ0ua MaTpHUs B cHpaBemiMBO COOTHOIUEHME
Bli, 11=Ali 1], i=1, ... N. BoiuucjieHnue xe Apyrux cronsc-
OB MOXKHO IPOBOAUTbH CJERYWIIUM 06pasom:

Bli, jl=max(A[i, jl, Bli—1, j—1], B[, j—1],
Bli+1, j—1]).

FIpu 3ToM HEOOGXOAHMO YUYATHIBATH, UTO HMHIEKCH 3Jje-
MEHTOB JOJIKHBI HAXOAWTbCS B Npelenax I'PaHHUL, MaccHBa.

8. Ilna pemeHuss myHKTAa a) 3afayd JOCTATOYHO BOC-
noAL30BaThCA TeM (aKTOM, UYTO. AJIA ONpeJesieHHs MHHHU-
MaJjibHOH BeJuUHHB mTpada, B3UMAEMOro 3a WPOXOJ
B KJeTKy i-# CTPOKH, JAOCTaTOYHO 3HATb MHHHMMaJbHBIE
BeJIHUMHB! iTpada, B3UMaeMOro 3a NPOXOA B KJAeTKH (i—
— 1)- CTPOKH, KOTOpPbie SIBJISIOTCH COCEIHUMH PACCMATPH-
Baemoi kaerke. JlosTomy aJropuTM pellieHusi NYHKTA
a) cJenyowHni:

HO agd i or 1 no n

Hlrpad i, 1]: =Ali, 1]

KIL ‘

Ku ads i or 2 o n

HU Aaas j or 1 mo m

Wrpad [i, jl: =Iirpad[i—1, jI4+Al, jI

ecan j>1 u [rpad [i, jl<<llrpad [i—1, j— 1]H-ATi, j]
ro WMrpad[i, j]:=IUrpad[i—1, j—I1]4+A[, jl;

BCE
ecan j<m u Wlrpad[i, jl<<Ulrpad[i—1, j+ 1]+
+ATi, j] _ : |
| o IWrpadli, jl:=Irpadpli—1, j+1+ATf, i}
BCE

K1,

KH,

9. a) O603naunM BepIIHHBI N-yrONBHHKA Xg, ..., Xy_,

B HOpAAKe o00xoma 1o KOHTYPY. B pmanbuelimem
6yneM CUHTaTb, UTO €CJH B BBIKJIAJKax BCrpeua-
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ercd BEpUIMHA C HHAEKCOM K, TO 3TO TO XKe, uTO
H BepuiMHa ¢ uHgekcom k mod N (ocratok or
nenenns k Ha N).

PaccMoTpuM BBIMYKAbIH L-yrodbHUK, BEpPIIHHAMH KOTO-
poro daBagioTcd L TOCAeAOBATENbHBIX BEPUIHH JAAHHOTO
N-yronbnuka, HauuHasa C X, 4 3aKaHYMBAS X, [ _; B IOpALKe
o6xona mo KOHTYypy. ¥ storo L-yrosbhuuxa (L>>1} Oynem
CYUTATh, YTO OTPE3OK [X,; x,,+,‘;1]— €ro JIMaroHalib.

- Cymwmy aumaronaJiel stoil gurypul oGosnayum S{p, p-+
+L—1).

QueBunHO, YTO MO YCJAOBHIO 3a44YH:

S{p, p)=0; S{p, p+1)=0 (y Toukn u orpe3ka Her
Juarosanen);

S(p, p+2)=d(p, p+2) (3necv d(p, p+2)— nauna
oTpeskalx, x,..]).

[Mpennonoxum, yto nam ussectio S(p, p+L—1) ana
Beex p=0, ..., N—1un L=1, ..., L

Haiinem S(p, p+k).

Mpl 3naeM, yTo auaroHasaum pasbupaior (k- 1)-yrojs-
HAK Ha TPeyroJbHUKH U 4T0 [x, X,,,]— Anaronans,
T. €. OJlHa M3 CTOPCH Kakoro-to Tpeyrospuuka. KMrak, mu
3a()MKCHPOBAJIM JBE€ BEPIIMHBI TPEYTOJbHHKA — X, M X, .
Tperveii BepuinHolt MoXeT ObITh U6O X, ;, AHOO X, 0, ...,
auGo X, ,_,. ECin MBI CuMTaeM, 4TO TPEThsl BEPMIMHA — 3T0
X, TO CyMMma JJIdH JauaroHaJjeil oyner

d{p, p+k)+S(p, H+S (G k). (1)

3uauvenust S(p, i) u S(i, k) Oby BBHUMCIEHB Ha
npenviayiux wmarax; d{p, p+k)— paccrogHne Mexay
BEPIUMHAMH X, H X, ;, — TOXKE MOXEM BbIUHC/IHTD.

Tak Kak Hac UHTEpeCyeT MHHHMAJbHAsE CyMMa TPHAHTY-
asiuuu (pa3bueHus Ha TPEYroJbHHKH), TO Mbl HIEM BBHIpa-
x)euue (1) ¢ MHHUMAJILHBIM 3HAYEHHEM:

S(p, p+R)=d(p, p+k)+min (S (p, )+ S(, k) (2)

npn i=p+1, p+2, ..., k—1.
~Haxomum S(p, p+ k) nas xkaxnoro p=0, ..., N—1.
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Munumym S (p, p+N—2) nast p=0, ..., N—1 u nacr
HCKOMYIO TpuaHryasauuio. He#crasurensno, S{p, p+N-—2)
€CTh CTOUMOCTbh pas3buBku UrypHl mocse nposenenust N —3
JMaroHaJen.

6) AAropHuT™M aHaJIOrM4eH aJrOpPHTMYy AJsS cjaydas a),

TOJBLKO BMecTo ¢opmyasl (2) HAZO HCHOOJB30BATH
caeaynouylo:

S(p, p+k)= min max (d(p, p+k), S(p, i), S (i, k)),

rae S(p, p+ k) — gauHAa MaKCUMAaJbHON AUATOHAJIHU
B (HIYPE C BEePIIMHAMU X, X,i 1, ---» X,1; (OTPE30OK
(X, X,4¢] cuuTaerca nuaroHansio). Mol Gepem MuHH-
MyM [0 BCEM BO3MOXKHBIM pa3GuBkaM ¢GHurypsl, a cToO-
UMOCTH Pa30UBKH OINpeldeNsiercl KaK MaKCHMYM H3
IAuHB nuarodanu d(p, p-+k) U OAHH MaxcHMaJb-
wbix nuaronaged S{p, i) u S (i, k).

10. Jasa x=a, ..., a, u y=2=by, ..., b,, a, 8 b; — cuMBOJIHI,
L<<iKm, 1<j<<n; d(x, y) MOXKHO BBHIUHCJIUTDL, NIPHMEHAS
METOo/ AMHAMHYECKOTO NPOTPAaMMHPOBAHHS,

Oupenemum maccus d[0..m, 0..n], ameMeHTH KOTOPOrO

dli, jl=d(ay...q;, b...by), 0<<i<<m, 0<Cj<<n.

[onsrtno, uro d [0, jl=j; d[i, 0]=i.
OueBuaHbIM 06pa30OM TOJyYaeM

dli, fl=min(d[i—1, j]41, d[i, j—1]4+1,
d[i_l’ j_1]+Pij)’

rie P;=1, ecnn a;5<b;, u P;=0, ectn a;=&;. B nparoit
YACTH NPHBEIEHHOr0 BHIIE BHIPAXKEHUS MEPBOMY 3JEMEHTY
B min COOTBETCTBYeT ONepalds YAAJeHHs K3 CTPOKH
Q,...0;_,0; DOCJIeHETO dJAEMEHTA @;, noc/e yero 3a d [i—1, ]
ornepauuii CTpoKa a,...q;_; npeo6pasyercss B CTPOKy by...b,,
BTOPOMY 2JIeMEHTY — ONepalusi BCTaBKH CHMBOJA b; B KO-
Hel CTPOokM b,...b;_;, nonyuennodt 3a d[i, j— 1] onepaunii
U3 CTPOKH @;...Q; TPETbeMy — KOHTEKCTHAs 3aMeHa q; Ha b,
3aMeHa ocyulecTBJsferca B chaydae a,7b; (torna P;=1)
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U HE TPOHCXONUT MNPH COBNAAEHHM a; H b, Beanunna
d[m, n] cooTBETCTBYeT MUHHUMAJBHOMY KOJHUYECTBY olepa-
Ui, xoTopeie TpebywTcsa AAsA NpeoGpa3oBaHUll CTPOKH
X B CTPOKY y. Anropurm MoxKer OGBITH 3alHCaH TaK:

for iz==1 to m do
d[i, 0}: =i;
for j:=1 to n do
d[0, jl:=j;
for i:=1 to m do
for j:=1 to n do
d[i, jl=min(d[i—1, j]41, d[i, j—1]4+1, d[i—1,
j— 114 Pij);

11. ITycrs cTpora x cocrout u3 nupp 0 u 1 u umeer
aiudy N, a crpoxa y (u3 cumBonoB A u B) — nanny M.

3aBenem matpuny A pasmepa NXM, npu 3TOM CTPOKH
MaTpulbl HoMedawTcsa i-d nudpod CTpokH X, a croaber —
j-M CHMBOJIOM CTPOKH Y.

BosbMeM B kauectBe npumepa x=<«00110», y=
=«AAAABBAA».

IlepBas nudpa crpoku x (uudppa 0) moxer GbTh Hpe-
00pa3oBaHa B OAHY H3 IMOCJAEN0BAaTEJBHOCTEH GYKB «A»,
«AA», «AAA», «KAAAA», ABAAIOUIHXCA TIpeQHKCAMM CTPOKH
Y. 3aHOCHM CHMBOJI «*» B Teé CTOJOUL HepBOH CTPOKH,

OYKBBI-NIOMETKH KOTOPBIX COOTBETCTBYIOT MOCJAeIAHHM G6yK-
BaM BO3MOXKHBIX HOCJEI0BaTeJbHOCTEH.

Takum o6pasom, nomeuatorcs saementnt A [1, 1], A[1, 2],
All, 3lu AL, 4]

Ha gaxzom ciepymooumeM mare aaropurma 6yneM mpe-
06pa3oBLHIBATh OYEPENHYIO I-10 LU(PPY CTPOKH X, KOTOpOH
COOTBETCTBYeT i-i CTPOKa MaTpuubl A.

Haxoaum «+» B npenpiayuiefi CTpoke NpH NPOCMOTPE €e
cjeBa Hamnpaso (3ToMy cTOJ6LY COOTBETCTBYET nocC/HaenHdAs
OyKBa B KaKOH-TO M3 HeNYCThiX MOCJAef0BaTeNbHOCTEd OYKB,
HNOPOKAECHHHX HAa Opeasiayuiem ware). Ecian Tekymyo nud-
Py MOXHO mnpeo6pazoBaTh B NOCJAEJOBaTENIbHOCTL OYyKB,
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fnoMeyawiux cjeayouue 3a HalJAeHHbBIM CcToabubl, TO
8 9THX CTOJ0LAX B pacCMaTPHBAaeMOH CTPOKE CTABHM «#»,

Hasee or mecra Haj nocjaegHed NOMeueHHOH SUeHKOH
HIleM B HpeIbiAyllell CTPOKe «#» M, KOTJA HAaXOAUM, MOBTO-
psieM yYKa3aHHbIe Bblile OfepalHH.

ITu pgeficTBUs npoBoAUM majee aas i=2, ..., N.

Bux martpuus nocie N waros:

AN A A B B A A

& * & *
* %k
*®

* % %
*

O o OO

Ecau nocne N waros B mosuuuu (N, M) crour x, 10
CTPOKH MOXKHO Npeo6pasoBarbh Jpyr B Apyra.

3ameuadue MoxHo 060iiTuCh U OgHOMEPHBIM MaccuBOM. B camom
feJie, IPU 3aMOJIHEHUH Cjefyloulell CTPOKH MBI ofpauraeMcsi TOJAbKO K 3Jle-
MeHTaM MNpeabiAyulell CTPOKH, K KaKAOMYy — MO OAHOMY pasy.

12. Onpepenum uepes F|i, j] MUHUMAJIbHO® YHCJIO Ofle-
pauuii, xoropoe tpebyercs [Jisfi [EPEeMHOXKCHHA TPynbl
MaTpHUL C HOMepaM# OT i A0 f BRJIYUTEJIBHO.

Scno, uro F i, i]=0.

IlepeMHOXeHUE TpYROL! MAaTPHL C HOMepaMu OT { 10
/ MOXeT NPOH3BOAUTLCA PA3JHUUYHBIMU CNOCOBAMH, 4 HMEH-
HO, AV HEKOTOPOro BhiGPAHHOrO k CHaYana HepeMHOxKa-
I0TCS HAKWJYUIIUM CIIOCO60M MATPULB! C HOMEPAMHU OT { A0 &,
satem martpuupl ot (R+1)-# no j-#, u, HaKoHel, HepemMHO-
KaloTesl noayuupindecss Matpuubl. [Tonsartso, aro kB Moxer
ObiTh BesquuMHOU or i Ao f—1. YuureiBas TpeboBanue
NOJYyYUTh HAWJyYyuIHd pesysbrar, Beaunuuna F[i, j] onpene-
JsieTcsl Kak '

Fli, jfl=max(Fli, Rl-+F[k+1, jl+nali-nle+1]-m{j),
rae k MoxeT GbiTh BesuuuHol ot i jo j— 1, a n[i], n{k 1],

m{j] onpenensldT paamMepbl MaTpHL, MHOJYUHMBLIMXCA [pPH
NepeMHOXKEHAY B Ipynnax. : -
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HIl JJjg i or 1 0 S BRIMOJHATD
‘ Fli, i]l:=0;
K1,
HI, Aasi p of 1 g0 s—1 BuiMOJHATH
HI AJs i oFf | JO S— P BBINOJHSATD
Kol: = Geckoneunocrs;
ji=i+p;
HO Ajs k or i go j— 1 BHIIOJHATH
ectn Kol>FIi, k]+4-F[k41, jl4+nlil=n[k+
+ 1}+m{j]
| To Kol: =F i, k]4-F [k+- 1, j]+n [i]#n [k++1]+m [j}
BCE
KI§
Fli, j]: =Kol;
KIL,
K1,

B sigeiike F |1, s] nocae 3aBepumienusi paGoThl ajropurma
6yneT HaXOAHTbCSE BCKOMOe MHHHMAJIbHOE YHCJO oneparui.

ITonymaiite, Kakum 06pa3oM MOXKHO B IPOH3BENEHUH
marpun A4, ..., A, paccraBHTh CKOGKH Tax, YTOGHI OHHU
onpeie/saau ONTHMAJbHBIH TMOPSAOK yMHOMKEHHS.

13. a) PaccmoTpuM cHadasa HanrOoJiee OYEBHAHBIM, HO,
Kak 3T0 o6bluHO ObiBaer, HauMmeHee 3¢ deKTHBHBIN (OueHb
MelJieHHRidl ) asroputrM. Bynem renepupoBaTh BCe moanocse-
N0OBATENLHOCTH HaHHOH N-3/eMeHTHOH NOC/el0BaTEeNILHOCTH
U AJA KaxXJ0H K3 NOANOC/eN0BaTeNbHOCTEH NPOBEpPATH,
ABASETCA JIH OHa CTPOro BO3pacCTAUledl H MAKCHMAaJbHOH
Mo JJuHe.

Byrem renepupoBath yucia or 0 mo 2°—1, HaxoauTh
WX JBOHYHOE NpeJcTaBjeHHe H (OpMHPOBATH HOANOC/]ENO0-
BATEJBHOCTb H3 3JEeMeHTOB MaccuBa A ¢ HHIEKCaMHu, CO-
OTBETCTBYICIIHMH €IHHWYHBLIM OGHTamM B 3TOM npeicTaB-
JeHuH.

Bcero cyumecrsyer 2" Takux HOANOC/AENOBATENbHOCTEH,
HO3TOMY Ja)e NPH. HeOOoJIbIUX A pe3yjbTaTa NpuIercsd
JKAaTh OYEHb JOJTO.
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[IpennosokuM, YTC NMPH IeHePaluy IOANOC/Ae0BATENb-
HOCTell MBI HAuwid k-3/eMeHTHYI CTPOTO BO3pacTaioULyio
NOANOC/Ee0BATENBHOCTh. B masbHelinieM HMeeT CMBICH pac-
CMaTPHBATh TOJNBKO MOANOCJAELOBATEIbHOCTH, COCTOSIIHE U3
GoJiee ueM k saemeHToB (HOLyMmalite mouemy).

PaccMoTpuM HCXOAHYIO #1-3JIEMEHTHYIO IOCJEJ0BaTeNb-
HocTh. Ecaid oHa He siBAsieTcs HCKOMOM, TO OyjaeM reHepupo-
Barb (N —l)-ajilemeHTHblEe MOANOCAEAOBAaTeNbHOCTH. Ecan
H Cpe/lH HHX He HalifieHo pelneHuHe, To OyJeM paccMaTpHBaTh
nojgnochaenosatessHocTn u3 (N-—2) 3eMeHTOB H T. J.

B xymmem cayuae (KakoM?) NpHIeTcsl aHAJIH3UPOBATH
nopsinka 2" BapHaHTOB.

s Gosee OBICTPOr0 peumieHHs 3TOH 3ajaud MOXKHO
OPUMEHHTL AUXOTOMHIO IO K& — KOJHYECTBY 3JIEMEHTOB
B NOAMOCJAE]0BATEBHOCTH (KaK?).

Paccmotpum mpyroe, 6osee 3ddeKTHBHOE penieHUe TOH
3apaun. 3aBenem MaccuBbl A, B u C auaueel N: maccus
A[l.N] ncrnosnb3yercsi AJisi XpPAaHEHHS YHCeJ HCXOAHOH TO-
C/Ie/OBaTe/IbHOCTH; 3jaeMeHT B[i] — 3HaueHHe IJIHHBI MakK-
cMMasbHOK BO3pacramplueil MOANOCTeN0BATENbHOCTH, IIO-
cjaenHuil ajemeHT Kotopoil A [i{]; Benmunna C [i] ecTb HHIEKC
3JIeMeHTa, NpeAuIecTByiomero siemedTy A [i] B 3T0#l MakcH-
magbuofi noxnocienosatensHoct (A [i]=0, ecau npenme-
CTBYIOIEIO 3JIEMEHTa HET).

Ecnu N=1, 10 A[l] 1 ecTp uCKOMas MOANOCJELOBATEN -
Hoctb. I1pu arom B [l]=1, C[1]=0. IIpeanosoxum, 4T0 MHbl
3anojHuAH MaccuBm B u C oT Hayasa H A0 3JEMeHTa
i—1. TlonmiTaemes moayuutsh siementst B[i] u C[i]. Hus
atoro Gymem mpocmatpusath maccue A or 1 mo (i—1)-ro
3JIeMEHTa M HCKAThb TAKOH MHAEKC &, IS KOTOPOTO OLHOBpe-
MEHHO BBIMOJHSIOTCS CAEeRYIOUHE YCJOBHSA:

1) A[R]<<AlL),

2) B[k] makcuManbHo.

OueBHHO, UTO MaKCUMAaJILHYIO N0 AJIMHE MOANOCTEA0BA-
TeJLHOCTh, 3aKaHUMBAIYlIocs syeMeHToM A [i], MoXkHO TI0-
JY4KTh, [IPUIHCAB STOT 3JEMEHT K MaKCHMaJbHOH Noamoc-
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JIeJOBATENBHOCTH ¢ nocjaennuM sjaementom A [k]. Caeposa-
teabHO, Blil=Blk]41 u Cli]==r.
Ilycte bt o6paGortasiu Bce N 3JeMeHTOB MaccHBa
A ¥ Hawau MakcuMaJbHbIH 3jeMeHT MaccuBa B. Ilyctb 370
s3sneMeHT ¢ unHpekcom IndexMax. Ilo nocrpoenuo 310 AJMMHA
MaKCHUMaJ/bHOH HOANIOCJIEN0BATE/NLHOCTH.
[TonyuuTh HCKOMYIO IMOANMOCJHEI0BATENBHOCTD MOXKHO
caeaywomumM ob6pasom. IlycTh j— HHAEKC Tekyuiero aJge-
MEHTa MOANOC/Ie0BAaTeJbHOCTH, PaclieyaTbiBA€MO’ ¢ KOHIA.
CHauana nosnaraeMm j:=IndexMax w neuataeMm 5JeMeHT
A[j], xoropmii sBasercsa nocaefnum. IlpenmecTByromui
eMy B I0C/AENOBaTeNbHOCTH 3jeMeHT HMMeer uHaekc C[f],
[03TOMY MHAEKC CJeAYIOULEro ¢ KOHUA 3JeMEHTa Olnpe/els-
ercs Kak j:==C[j]. Onucannnie fefCTBHS NMOBTOpPSEM I0Ka
j He craner pasumiM 0 (T. e. moka He nofiaeM A0 HavaJja
H0CJIeA0BATETBHOCTH ).
3anuce aaropuTMa Ha s3bike Pascal:
for i:==2 to N do BJi]: =0;
C[1}]: =0; B[l]: =1; Max:=1; IndexMax:=1;
for i:=2 to N do
for ki=11toi—1 do
if (Alk]<<Ali]) and (B[i]J<<Blk]+ 1) then
begin
Clil: =k;
Blil:=Bik]+1;
if B[i]>Max then

begin
Max: =B[i]
IndexMax: =i
end;
end;

j: =IndexMax;
while j<< >0 do
begin
writeln (A [j])
j+=Cljl
end;
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B nporpamme nepemennas Max ucnosib3yercs Qs xpa-
HeHUsS AJMHBI TeKyUled MaKCHMAaJbHOH MOANOCTeA0BaTE/ b~
HOCTH.

B sroit 3agaue ssnement Maccusa C[i] conepxur cobiiky
‘Ha MeMeHT, npealecTsyouuil A [{] B noanocnenoBarenbHo-
CTH MakcuMmaJabHO# JunHel. Takas cchljiouHas CTPyKrypa
JAHHLIX HA3BIBAETCS OAHOHANPABJEHHBIM criHcKoM. Ecau
Yy 3JEMEHTA eCTb CChiKa KAaK Ha npeabaAywui, Tak u Ha
MOC/AEAYIOLIUN 3JIEMEHT, TO CIHCOK — ABYHanpas/jeHHbIH
{ero - MOXHO peajiu30BaTh, €CJH ' HCIHOJb30BATH HE ONHH
MaCCHB CCBIJIOK, a JBa).

B paccmorpeHHOl 3ajaue onTuMaJsbHbie 3HAUEHHST Xpa-
HATCA B Maccuse B.

ITonyunte Gonee sppekTHBHOE pellleHHe MOXKHO, eC/H Ha
KaXKAOM HIare XpaHHWTh HE BCE NOJIYUEHHBIE PAHEE ONTH-
MaJibHble 3HAYCHHUS] U COOTBETCTBYIOLLUE NMOANOC/EN0BATE/b-
HOCTH, a TOJNbKO HauOosee MepPCHeKTHBHbIE W3 HHX.

[Iycts K (L, i) 0o603Ha4aeT MHOMKECTBO BO3PaCTAIOLIHX
OANOC/e0BATENLHOCTE! AJMHHBI L, KOTOPBle COCTABJEHD H3
3neMeHTOB ¢ Homepamu ot | no i— 1. M3 gByx nmoamocseno-
BaTe/bHOCTed JuuHbI L Oosiee nepcrnekTusHoil Oyner Ta,
y KOTOpOH BeJMUYHHa MOCJEAHEro 3JeMeHTa MeHbIle, TaK
KaK €e MOXeT NPONOJ/IKHTh OoJibliee YUCAO 3JEMEHTOB.
Hycrte SP (L, i) —camas nepcnexkTuBHAs I[IOANOCAEAOBA-
TEJMbHOCTb AJHHBL L (c MHHMMAJbHBIM [0 BEJHYHHE HOCACH-
HUM 3JeMEHTOM), a S () — MHOKECTBO BCEX IOAMOC/EA0BA-
renabroctelt SP (L, i) npu sceBosmoxubix L. B S (i) coaep-
XuTCa He Gosiee [ — | moanmocsenoBarenbHocTedl (¢ AnuHaMK
L, ..., i—1). .

IMycte Mbt 3Haem S (¢). Hdass toro 4ytobnl ONpenesuTh,
KaKde TOATNOC/eI0BATEIbHOCTH MOKET NPONOKATE - 2u1e-
MEHT NMOCJEeN0BATEJNBHOCTH A, NOCTATOYHO 3HATH IOCAERHHE
3/IEMEHThHI MepPCeKTHBHEIX HOANOCHel0BATEbHOCTEH NTHHbI
I, 2, ..., N, uHjekCcol KOTOPBIX OYAYT XPAHUTBLCS B MacCCH-
Be Ind.

[MocaenHui seMeHT NePCNneKTHBHOR HOAMOCAEA0BATENb-
HOCTH JJIHHBI p CTPOTO MeHbUIe MOCJ/EeJHero sJieMeHTa nepc-
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NeKTHBHOH NOAMNOCAEN0BATENbHOCTH ANUHBL p+ 1 (06BsCHY-
te nouyemy). Iloatomy i-# sjeMEHT JOJKEH IPOIAOJKIThH
NOAMOCAEJ0BATENBHOCTE MaKCUMAJIbHOA JIJIWHBI, NOCTeHUI
3JIEMEHT KOTOPOU MeHbIIe i-ro sjeMeHTa.

YuuTHIBAasA yOOPAJOYEHHOCTD NOCJEHHX 3JEMEHTOB Mep-
CIEKTUBHBIX IMOANOC/]EN0BATEJNbHOCTER, MOUCK MOXKHO Cle-
JIATh METOLOM IOJIOBUHHOIO fesieHus ( AUX0TOMHUeEH ), MCIOJIb-
3ysi maccuB Ind.

IIpn npucoenuHeHuH i-ro 5J1eMeHTa K TaKOH ITOATNOCAEH0-
BaTeNbHOCTH NJAMHBL p €e [JHHA YyBeJHYyHBaercs Ha |,
a nocjeaHuM 3jemertoMm crasoButcs A [i]l. Ilpu strom mso-
)kectBo S (i-+1) coBuanaer ¢ S (i), 3a HCKJIIOUEHHEM II0/-
nocaenoBatenbiocty SP(p-1, i+ 1), nonydyenno#r po6as-
JIeHHeM i-TO 3JeMeHTa K Ioamnoc/jenoBarteabHocTdH SP (p, i).
Ilpd xpaHeHHH HOANOCAENOBATENLHOCTH AJNA KaXKJAOro sJje-
MeHTa yA0GHO XpaHHTb HOMep IpPEeJUIeCTBYIOLIEro eMy 3Jie-
MEHTA.

6) Ilnsi kaxkporo wuHAekca { HalijeM MOANOC/AENOBA-
TEJIbHOCTb MaKCHMAJIbHOH JJHHbI C pa3peiBom B A [i].
Bynem nckaTh MakCHMAaJbHYIO MO LJIMHE NOANOCENO-
BaTeNbHOCTh, 3aKaHuWBaiomylocss B ajaemeHte A [i],
H MaKCHMAaJIbHYIO DO JJIMHE MOAMOC/eL0BAaTENbHOCTD,
HAYHHAWIIYOCA B HeM (AJs 3Toro 6yfeM npocMaTtpu-
BaTh MaccuB A He cJjeBa HANpaBo, a CiPaBa HAJEBO).

B) 3aeenem Maccus C[0.m-+1, 1.N]. B Hem i-s1 cTpoka
O6yJeT XxpaHuTh HHOOPMANKO O HOC/AEI0BATENHHOCTAX
¢ i— 1 paspbiBoM (HyneBast CTpoKa — (PUKTHBHAA);
j-#i 3eMeHT B 5TOH CTPOKe ecThb AJIMHA CaMOH AJIMHHOH
MOIIOC/HEOBATEBHOCTH 3JIEMEHTOB KXBOCTA» MAaCCH-
Ba A (ot j-ro sneMeHTa 0 n-r0), HayHHA©OMmeHcs
B j-H MO3HUKH U HMelowed He Gosee {— 1 paspbiBOB.

Auropurm:

[. 3anoqHUTD HYJEBYI CTPOKY HYyJsMH (4TOOBI MOMKHO
6blJIO 3aTI0JTHUTH NEPBYI0 CTPOKY HO OOGIUEMY aJTOPHUTMY).

2. Hna xaxnoit ctpoku i or 1 mo m-1 BHINOJHATD
c/epyolue OefcTBUA: '
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2.1, Ons j-ro saementa maccuBa A (j usMmeunsiercs ot
N po 1) "alith MakCHMaJbHYI0 HO JJIHHE MOAMNOCJAEAOBA-
TEJAbHOCTb, KOTOPYIO MOXKHO INPHCOEAHHHUTb K 3TOMY 3Je-
MEHTY TakK, YTOGHl MOJNYYHTb TOAMOCJAEHOBATEIbHOCTL MaK-
cuMaabHOH AMuHBL ¢ He GoJsiee uem [— | paspeiBoMm. [Has
3TOrO:

2.1.1. natitn asnement A[k] nocaenomarensHoctTH A,

G6onbwuii A[j] u croawmuiét B maccuBe A npasee
j-ro snementra H ¢ MakcumaubHeiM C[i, k],

2.1.2. npocmorpers snementnl ({—1)-6 cTpoku wMar-
puust C, wauuHast ¢ (fj+1)-ro u no Kouua;
HAalTH MaKCUMAaNbHblH M3 HHUX, NOYCTb 3TO
Cli—1, s,

2.1.3. cpasuute Cli—1, s] ¢ C[i, k], Goapumuit
u3 Hux (o6o3Hauum ero C[row, col]), yeenuuen-
Hbifl Ha 1, 3anomuuth B C[i, ], aT0o u 6yner piauHa
MAKCHMAaJIbHOH MOANOC/eA0BATe/bHOCTH, HAUHHA-
oleRca B TO3HLHHU j, ¢ He Oosee yeMm i— 1 pas-
PBIBOM;

2.1.4. 3aNOMHUTL HHAEKCH row B col 3jaemenTta
maccusa C, npepwecteyipoinero Cli, f], xak age-
meHnTol X [i, j] m Y[i, j] coorBercTBeHHO.

[Tocne OKOHUAHMA UMKA3 MaKCHMaJbHbIE 3JeMEHT
(m--1)-i crpokn marpuub C m ecTb MakcuMaJsibHasd AJIHHA
BO3pacraiouiel HoANOCAeROBATENLHOCTH C M pa3phbiBaMH.
Beinucats BCIO NOAMOC/AEN0BATENLHOCTL B 0GPATHOM NOPSA-
Ke MOXHO CJeAyWHM o6pa3oMm: AJNA KaKAOro 3JeMeHTa
NOANOCJIENOBATENLHOCTH B MaccuBax X W Y XpaHutrcs uH-
dopmanus o npenecTsenHuke, Mbl, HauMHAA C MAaKCH-
MaJsbHOro snementa (m-+1)-# crpoku marpuus C, Boccra-
HaBJHBaeM BCIO NOJAIOC/AEA0BATENbHOCTE.

OGocHOBaHHE aJITOPHTMA.

Ilyctb ussectunt Cli—1, j] ans Bcex j or | no N u naa
Hekotoporo I, a takxe Cli, 2] nnga k or j+1 no N. Mu
xotum Boruucauts Cli, jl.

Jas j-ro sjeMeHTa MaccHBa A CYIIeCTBYET MaKCHMaJb-
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Hasfl 1O JUINHE NOANOCJEN0BaTeNBHOCTh ¢ He Gosee ueM
i—1 paspeisoM, nauunawwascs ¢ A[j]. Bropo# saement
(oGo3zuauum ero A [k]) 310 MarCHMaJbHOH NMOAMOC/EAOBA-
TEJbHOCTH (eCJM OH, KOHEUHO, eCTb) MOXEeT ObITh:

1) 6oabme A |{j]; Torna HaxoguM ero CpeiH 3JEMEHTOB,
06/121210IHUX CAEAYIOUHMH CBOHCTBAMH:

a) k>j;

6) Cli, k] makcumanbubii (T. €. MBI NpUCOEHHSEM

K A [j] MakcuMalbHyi0 N0 AJHHE MOANOC]EJ0BATENb-
HOCTb C He OGosece uyeM i—1 paspeiBoM, ¢op-
MHpYsi MOANOCJEN0BATENLHOCTE ONSATh He Gosee uem
¢ i—1 paspuBoM);

2) Menbwe uau paBubil A [f}; Torna wmmem ero cpenu
3JIeMeHTOB, 00/1a1al0IIUX CJAENYIOUHMU CBOHCTBAMMU;

ay k>,

6) Cli—1, k] wmakcumanpusiii (T. €. npucoegHHsieM
MaKCHMAJIbHYI0 MOANOC/AE0BATENbHOCT C He DoJee
yeM {—2 pa3pblBamu, QOPMHPYS HOANOCHENOBATE/]b-
HOCTL C He foJee yeMm i— 1 paspniBOM).

[Monydyennass MOANOC/IENOBATENbHOCTD HMEET MAKCH-
MaJbHYIO [JiHHY, TaK KaK AJMHA TOANOC/EN0BATENbHOCTH,
KoTopasi HauuHaercsi ¢ A [k], — MaxkcuMaJbHa. YNOMHHAB-
nifecsl Bhlmie HHAGKCH row M col, KOTOphle 3aNOMHHAIOTCS
B X[i, jlun Y[i, j] coorBercTBeHHO, 0603HAYAWT CAeAyOLlee;
col — nupexc caepyoouwero 3a Afj] snemenra B Maxcu-
MajbHOH Mo JAJMHHE T[OAHOC/]IeT0BATeNbHOCTH, HaYHHAI0-
medics B NO3UMLUM j ¥ HMeloueld He Gosee [— 1 pa3phiBoB;
row — | — MaKCHMaJibHOE KOJHUECTBO PA3PLIBOB B JIOAINOC-
JIel0BaTeJbHOCTH, HauuHalwoueica B A [col].

14. nsi peuienus 3ajauH 3J€MEHTHl MaccuBa yao6HO
YHOPSAAOYHTb N0 abCOMIOTHOH Benuunne (B Hopsinke HeyObl-
Banus). Eciiu B MaccuBe ecTb aaemMeHTsl, paBubie 0, TO OAHH
W3 HUX ¥ OyIeT NOCJACeAHUM 3JEMEHTOM HCKOMOH Moc/aeaoBa-
TEJAbHOCTH, I03TOMY HX MOMHO HrHopupomathb. Ilycts K;
o603HayaeT MaKCHMaJbHOEe KOJHUECTBO 3JIEMEHTOB, KOTOPOe
MOXeT HaXOLHTbCA B HEKOTOPON MOC/Ie0BaTEIBHOCTH € Tpe-
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6yeMBIM CBOHCTBOM, NOCJEAHHM 3JeMeHTOM KOTOpOH fABJsA-
ercs i-H 3J1eMeHT.

ITousiTHO, YTO HAHMEHbHIEMY MO aOCOJNIOTHOH BeJHYHHE
3JIeMeHTy He MOMKeT NPefUIeCTBOBATbL HHM OHHH 3JIEMEHT,
nostomy K,=0, rie p — nHjiekc nepsoro HeHyJeBOro 3Je-
MEHTA.

Hast kaxporo cjaeiyloulero 3sjeMeHTa ¢ HOMepoM j,
j=p+1, ..., N, HeoOXonuMoO oOnpenesHTh MaKCHMaJbHOE
KOJIMYECTBO 3JIEMEHTOB, KOTOPOE MOXKET IIPeAllecTBOBaTh
paccMaTpUBaeMOMY 3JJEMEHTY, C yueToM TpeOyemoro cBOM-
crea. IloHATHO, YTO 3TO KOJHMUYECTBO €CTb MAaKCUMyM M3
Beanund K, , K, , ..., K, , Tlle 2J1eMEeHTEl ¢ HOMEPaMH pj, Py,

iy P PEP1<<Po<<oo. <P,<<j SBAAIOTCH HEJIHTENSIMH
ajeMeHTa ¢ HOMepoM j. [To3TOMy Mbi HMeeM PeKYpPPEHTHYIO
dopmyny nns Bolunciedus K

Ki=max(K,, K,,, ..., Kyn)+1.

3navenue Ky, BbIYHCICHHOE 1O ONHCAHHOMY Bbille Mpa-
BHJ1Y, U olipefiesisieT MaKCHMaJibHOE KOJHUYECTBO 3JE€MEHTOB,
KOTOpOE MOXKeT HaXOAHTbCA B HEKOTOPOH NOCHeN0BaTeNLHO-
CTH ¢ TpebyeMbIM CBOMCTBOM (6€3 yuera BO3MOKHOTO HYAs
B KOHLE MOCJeLOBATEJbHOCTH).

Jnst T0r0 YTOGHl YCTAHOBUTD, KAKHE 3JIeMeHTHl 06pa3yiorT
MaKCHMaJbHY0 TOCAEH0BATENbHOCTb, AOCTATOYHO ANS KaXK-
JOFO HOMEpPAa j TMOMHHUTL TOT HOMEp M3 Py, Ps, -.., P, HA

KOTOPOM JIOCTHTaeTcst Makcumym aas uucea K, K,, ...,

K, . OTn HOMEDa MOXHO ONPEREJSTb NaPAJNEJIbHO C BBIYHC-

JieHHeM 3HadeHHd K (j) B HEKOTOpOM MaccCHBe, HallpHUMeEp
MNPEJOK. Ucnosnb3ys 3ty HubOpMAalLHIO, JErkKo ONPeiedUTh
HOME€pa 3/JeMEeHTOB NOC/JAeA0BATENbHOCTH, NMPOXOJAS OT 3Je-
MEHTa [ ¢ MAKCUMaJbHbIM 3HauYeHUeM K, K alieMeHTy, KOTO-
poiii emy npexmecrsyer (HHPELOK (i)), ao Tex mop, noka He
NpHAEM K IHepBOMYy 3JeMeHTy [ MoCaen0BATENbHOCTH
(IMPEJTOK (f)=0.

15. OueBuHO, YTO NapaNeNeNnUIebl MOXKHO IIOBEPHYTh
TakK, 4ToObl pasMepnl pebep KaxJI0ro napaJJesenunena
HJIH B HeyGwiBaouieM nopsiake. 3aduKCHpyeM 3TOT HOpf-
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IoK. Buoxenue napaanenenunena B B napadaenenunen
C BO3MOXHO TOJNILKO TOTJA, KOrAa JUifl ABYX MapaJuiesen-
nenos B (b (1), ..., b(n)) u C(c(1), ..., c(n)) BunoausoTCA
HepaBeHcTBa b (k)< c(k), k=1, ..., n.

16. Mertoa peliedHds 3Tol 3ajauy aHAJOTHYEH UCIOMNb3O-
BAHHOMY MpH peuleHHH 3a/aYd O HAXOXIEHHH MaKCHuMalh-
HOH mo AJIMHE BO3PACTAIOLIEN MOANOCJ]EA0BATENbHOCTH.

Ilycts a, b, ¢ — natypasbpHbie uucha.

Bynem paccmaTpHBaTh TOJNBKO caydall a>>c, Tak Kak
B cjyuae a<C b 3ajnaua HepaspeuuMma, a B ciyvyae b<Cascc
cpady mosyuaem, yto k=1 u x[l]=a.

O6o3HauuM yepe3 L MHOXKECTBO JejuTesNed uducaa a,
Jexamux Ha otpeske [b, c]. KoandecTtso Bcex Aeaureselt

yncaa a we npessimaer 2\la (ecau a=f-g, To f<\Va,
g >>a, Bcero pasubix [ Moxkert GbiTh He GoJjiee @, CTOJNbKO Xe
u pasubix g). Iycers L, — munumanbuniéi afemeHT 3 L,
a L,— makcumanbhbiii. [lycts B maccuse S|[1..p] neppblii
3JIeMEHT paBeH eJUHHLE, a BCe OCTAaJbHBIE — JeJUTeH
yKcJia @, He MEeHblNe b, 3aMKCaHHble B MOPSJKe Bo3pacTa-
Husi. U3 yrBepxkaeHus caeayer, yto p<ca-2.

Dynem MCKaTh MHHUMAaJBHYX) MO0 AJUHE [OANOCAEeA0BA-
TEJNbHOCTbL 2JIEMEHTOB MAacCUBa S, KOTOpas HaYUHAETCs eHu-
HHIlEH, 3aKaHYUBAETCA @, KaxIbifi 3JeMeHT KOTOPOH ne-
JUTCSE Ha npeapiiyuuii, npuyeM uacTHoe NDPHHALJIEKHT
MHOXecTBy L.

B cayuae, ecnu a, b, ¢, x{i] — uensle, B MmaccuB S nowme-
[13eM B NOPSi/IKe BO3PACTAHHUS MOAYJIS BCE JIENHUTENH YHCNa
a, HauMHass C MHHHMAaJbLHOro 3JjgeMeHra B L. Jamnee —
aHaJIOTHYHO.

17. 3agmayy MOXHO nepedOpMyJUPOBATE CJAEAYIOWMM
06pa3oM. _

IMoc/ienoBaTenbHOCTb U3 7 BArQHOB, 3aHYMEPOBAHHbIX OT
I no n, Heo6Gxonumo pa3buth Ha He GoJjiee yeM m MOAMNOCHE-
JoBaTeJbHOCTEH, B KaXJOH H3 KOTOPbIX HOMepa BaroHoB
BO3PACTAKOT.

OnsuM U3 CcaMbIX MHPOCTHIX aAJTOPHUTMOB COPTHPOBKH
BArOHORB fIBJSIETCSA AJTOPHTM, OCHOBBIBAIOWHICS HA CJAEAYIO-
LieM TpaBHJIE.
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1) ITomenlaem ouepennoit BaroH (HoMep KoToporo k)
Ha NYThb C MHHHMAJbHO BO3MOXKHBIM HOMEpPOM, NpH
YCJOBHH, YTO MOCJAeAHUH BaroH, CTOSIHME HAa 3TOM
NyTH, HMEET HOMEP MeHblIe K.

2) Ecaiu Bce Barosbl cocraBa 6yayT TakuM o06pasom
pacroJioeHbl Ha CTAHUHHK, TO, OYEBHIHO, YTO BArOH
Ne 1 Ha xakoMm-T0 nyTH Oyjaer caMsiM NPaBbIM H ero
MOXKHO M0JaTh Ha Bbix0A. 3atem BaroH Ne 2 Takxe
MOXeT OBbITb [OAaH Ha BBLIXOX, TaK KaK HE MOXeET
CTOATH HAa NMYTH 3a BaroHOM C HOMepOM, GOJbIIHM 2,
H T. A

3) Ecau Ke Kako#i-TO BArOH HeJib3si TOMECTHTb HM Ha
OAUH NyTb HAa CTaHLUHH, TO TO 3HAUUT, YTO BCE NYTH
«IIEPEKPLITEI» BaroHamMu ¢ GOJbUIMMH HOMEpPaMHy,
NpUYeM TNocJeqHHe BAaroHbBI HA 3THX NYTAX PacioJo-
JKeHbl B Topsiake yOoiBaHuA. Buecrte ¢ mocjaegHuM
BAarQHOM, He HaweawuM cebe MecTd, 3TH /M BATOHOB
B HCXOJHOHA MOCJEAOBATEJNbHOCTH COCTaBALIOT yObIBa-
IOIYI0 MOANOC/JAEA0BATENBHOCT JJIHHBL - 1.

OTMeTHM, 4TO €C/H MOXKHO OTCOPTHPOBATb NOCJEA0BA-
TeJbHOCTb BArOHOB, TO MOXKHO OTCOPTHPOBATb TAaKXKE U JIO-
6y HX MOANOCAeAOBATENBHOCTb, U Haobopor. ITostomy us
CcylLLecTBOBaHMA yOniBaloulell IOANOCAENOBATENbHOCTH AJH-
Hbel m -1 caegyer, 4TO HCXOZHYIO MOCJEA0BATENbHOCTh OT-
COPTUPOBATH HEADB3S.

18. Mo:KHO, KOHEUHO, YHCJI0 A yMHOXKUTh CaMO Ha cels
n—1 pas, HO AJISl 3TOr0 HaZO BBHIMOJHHTE f— 1 omepauuo
yMRoxeunsi. Paccmorpum meton, Tpebyloliufi MeHbINero
YUCJda yMHOXKeHHH (OH, OJHAKO, He BCeraa HaeT MUHH-
MaJjibHOE HHC0 YMHOXKEHHH). -

Ecau n — verhoe (n=2m), 1o OyneM Boiyuciare A",
HCMOJB3YS TOXAECTBO

A”:(Am)‘?,
ecan xe n=2m-+1, 1o A"=(A"y-A.

Takum o6pasom, Bo3dsenenue A B 13-i0 cremenn Oyaer
BBIFJISI AT CJAeAYIONHM 00pa3coM:

AB=(AY-A=((A’)P) - A=((A-A-AV)-A,
W BLHIUUCJAeHue TpebyeT D omepauuii YMHOXXEHHUS.
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MIpumeuanue Vcnonssys Aaumbiii MeTol, A8 BO3BEJEHUN HHC/IA
B CTenenb n norpebyerca nopsiaka logyn onepaumit yMHOXEHHS.

IIporpamma Ha s3nike Pascal Moxer Buirasiiers Tak:
var A, N: integer;
function power (N: integer): integer;
begin
if N>1 then
if odd (N) tnen {N HeuerHOP}
power: =SQR (power (N div 2))* A
else power:=SQR (power (N div 2))
else power: =
end;
begin
read (A, N);
writeln (power (N));
end;

MoxHO Ty Xe caMyl ua€l0 peasH30BaTh H NO-APYroMmy
(nanee Mbl npuBonuM Bbifiepxky M3 kuurd JI. Knyra «Mc-
KyCCTBO nporpammupoBadus nis 3BM», 1. 2, c. 482):

«3anuuiemM 7 B BOMYHOH CHCTEME CUHCJIEHHA ¥ 3aMEHHM
B 3TO# 3anucu Kaxayio uudpy 1 napoit 6ykB SX, a KaxAyO
uudpy 0 — 6ykmroii S, mocse uero BBIUEPKHEM KpadHIOW
JeBylo napy 6yks SX. Peaysabrat, yuraeMmbi cieBa nanpa-
BO, MpeBpaulaeTCs B NPABHJO BHIYUCJAEHHST X, ecau GyKBY
S HHTepHpeTUpPOBATh KaK OMEepPaLHi0 BO3BEACHUA B KBAAPAT,
a O6ykBy X — Kak ofepauul YMHOXEHUS Ha X.

Hanpumep, ecan n=23, T0 ero ABOMYHBIM NpeACTABJE-
uuem G6yper 10111; ctpoum nocnepoBartesbHocth SX S SX
SX SX, ymansiem u3 Hee HadanbHylo napy SX u B urore
nojyuaeMm ciaenylomee npasuiao Beiuucienus: S SX SX SX.
CorJacHo 3TOMy NpaBUIly, Mbl AOJI2KHBI «BO3BECTH X B KBall-
parT, 3aTeM CHOBA BO3BECTH B KBAaJApPaT, 32T€M YMHOMXHTb Ha
X, BO3BECTH B KBA[PAT, YMHOXUTb HA X, BO3BECTH B KBAJAPar
H, HAKOHEL, YMHOXHUTb HA X»; IPY 3TOM MBI [10CJ€10BaTeb-
uo Boluncasiem x2, x*, 1% 10 xV, ¥ x®.

1ot «GuHAPHBLIH MeTOA» Jierko 060CHOBATL, PACCMOTPEB
MOCJIEJOBATENbHOCTD NOJYYaEMBIX B X0€ BbIUHC/IEHUS T10KA-
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3atesell: ecqin S HHTENPeTHPOBATH KAaK OMEPaUHI0 YMHOXe-
HHR Ha 2, a X — Kak onepauuio npubasnenns 1 u ecan
HayaTbh ¢ 1, 2 He ¢ x, TO Halle NPaBUJIO [NaeT HaM B CO-
OTBETCTBHH CO CBOHCTBAMH JBOMYHOH CHCTEMbI CUHCJEHHS
4HCJIO M.

[IpuBenenusii MeTOox He [aeT MMHUMAJLHOTO 4YHCAA
onepauuii ymMHoxeHus. Jlnsi BolYHCJAeHUHs X*° Ham, MO U3JO-
JKEHHOMY BbIIIE MeToxy, norpebyercs 7 onepauuil yMHOXe-
Husi. B nefiCcTBUTENBHOCTH, HX HEOGXOAMMO TOJILKO ©:

KX x> g 1 0 Oy 13,

ANropuTM HaxXoXI€HHS MHHHMAaJbHOIO YHCJa ONepaluH
(kpome moJsHoro nepetopa) cefiuac HeH3BECTEH.
19. Ilycts 2 — maccue u3 N snemenros, y — uz M. Ilo-
goxum i=1 u j=1. Bepem anement z[i] ¥ nuem MUHH-
MmagaeHoe R, j<Ck<{M, rakoe, uto y[k]=2{i] (Mb1 HaxomuM
ouepeqHON COBHAAAOMUI CHMBON B CTPOKax 2 u y). [lona-
raem i:=i+1 u j:=Fk4 1. [ToBTOpsieM mOHCK 3JeMeHTa
Z[i{] B ocTaBme#ics yacTH MOC/EAOBATEJNBHOCTH Y. YCJA0BHA
OKOHYaHHUS INOMCKA:
a) ecau i crano Goabie N (T. e. Bce 3JeMeHTH MacCHBa
2 SABJASIIOTCS NOAIOCJAe0BATeJbHOCTBIO 3JEMEHTOB Y),
TOrJa 2 MOKHO MOJIYYUTh BEIUEPKHBAHHEM /IEMEHTOB
U3 y;

6) ecaiM B OCTaBUIEHCs 4ACTH MOCJAEL0BATEIBHOCTH § HE
HaHJeHO 3J1eMeHTa, COBNALaoUero ¢ ouepeanbM 2 [,
TO Z U3 Y NOJYYHTH HeEJ/b3sl.

20. Nyers x=(xy, X, ..oy Xp)y Y=(Y1s Yo5 --» Yp)-

3asenem marpuuy A[0..m, 0..n]. Dnement A[i, j] 6yner
JJIMHOH MakKcHMaJjbHOH oOuleli noamocjegoBaTeNbHOCTH
(%1, ..., x) 1 (Yy, ..., y;). CHauana A[i, 0]=A[0, j]=0, i=0,

ey m, j=0, ..., n.

ITycts x;=y;, Torna TpeGyeTcsi yBEJHYHTb AJHHY MaK-
cuManbHOll o0mlie#l NOXNOCAe0BATENBHOCTH (X, ..., X;_y)
u(y, ..., Y;—,) Ha I:

Ali, jl=Ali—1, j—1]41, ecau x; =y,
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B cayuae, eciu x;5y; TO, O4EBHIHO,
Ali, fl=max{A[i—1, j}, Ali, j—1), A[i—1, j—1]}
HO Tak Kak Bcerga A[i—1, j—1]<CAli, j—1], 10
Ali, fl=max{A[i—1, j}, A[i, j—1]

Beanuuna A [m, n] 1 naer AJAuHY MaKCHMaJsibHOH oOLI(eH
nognocaefosaTensrocTd. Hafinem camy moanocaenosaTesnb-
wocts. [lycts A [m, n]l=d. JBurasice no nocjiennelf CTpoxe
clpaBa HaJeBo, HIIEM CaMbiil JieBbIH 3/€MEHT B 3TOH CTpOKe
co 3xayeuuem d. [lBuraemMcs OT Hero BBepX MO CTOJOILY
B MOMCKEe 3JeMeHTa cTosabua ¢ MHHHMAJbHBIM IepBbIM
HuaexcoMm M aHauenuem d. [lycrs ato A [i, j]. Torna snement
Ali—1, j—1] pasen d—1, a x; n y,— 370 HOCAELHHE
ofliue COBNAaAaloliHe 3JeMEHTH B X H ¥.

Hauunas ot snementra A[i—1, j— 1], moBTopdem, Kak
6blJI0 OMHCAHO BhIlE, ABHXKEHHE BJIE€BO H BBEPX 110 MaTpHIe,
HaXQMUM NpefnocjelHUN COBNAAAIOUNI 3/1eMEHT B X H § H
T. I.

[Iporpamma:

for i:=0 to m do Ali, 0]: =0;
for j:=0 to n do A[0, j]:=0;.
for it=1 to m do
for j:=1 to n do
if x[il=y[i] then
A, jl:=A[i—1, j—1]41
else Ali, jl:=max(Afi—1, j), Ali, i—1])
writeln ("laiuna nocnenoBarenpHoctTi=", A[m, n]);
di=A[m, nf, it=m; j:=m
while (d<< >0) do
begin
while AJi, j—l]=ddo j:=j—1;
while Ali—1, j]=d do i:=i—1;
Wl‘ite’(,SJIeMeHT nocjenoBaresbHocTd  Homep', d,
‘ectd’, Xx[i])
it=i—1; ji=j—1; di=d—1; {nepexox k moucky
[peeCTBYI0-}
{ero sJemMeHTa B MOCJ€10BATENLHOCTH}
end;
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21. B nocaenoBatesbHOCTSIX X H Yy H36aBiAsieMCT OT
He3Hauamux HynaeH. Ec/iH XoTb ofHa U3 mocaen0BaTeNbHO-
crefl crana nycrofi, To 2=0. Ecau nocjenoBaTesibHOCTH He
MyCThle, TO KpaiHue JieBble UHPPH H B X, H B y PaBHH
1. Ons nonyyeHHBIX NOC/AEI0BATENbHOCTEH HCHOJNL3yeM aJi-
roput™m 3ajgau 20 (gas NoMyueHHS MaKCHMaJbHOrO 2 He-
06xoaumMo, uToOnl crapiuas uudpa z Obsia | U nBOHYHASR
34MHUCh 2 HMe/Ja MaKCHMAaJbHYIO AJHHY), HO NPH 3TOM JAJS
Kaxpaoro A[i, j] — anuHB nocaenoBaTeNbHOCTH, HEOGXOAU-
MO XpaHHTL A06aBOYHO H CaMy IOCJEAOBATEJNbHOCTh;, NpPH
npucsoenuu 3navenus A (i, j] onnoBpemenHo Gynem 3anomu-
HaTb M NOCJeJOBATENbHOCTh MaKCcHMaJbHOH aAaunbl. Ecin
TaKHX HECKOJNbKO, TO GepeM H3 HHX MOCJEA0BATENLHOCTH
C MakcHMaJ/bHbIM 3HaueHueM. [losToMy aJsropuT™m 3amaun
20 zanuureTcs caeaywuiuM o6pasowm,

Mycre S{0.. m, 0.. n] — maccus crpok. B S[i, j] 6yaer
XPAaHUTbCH NOANOC/AEA0BATENbHOCTb, ANHHA KoTopoil A [i, j].

for i:=0 to m do A[i, 0]: =0;
for j:=0 to n do A[j, 0]: =0;
for i:=0 to m do
for j:=0 to n do
S[l» j]:"_:”;
for i:=1 to m do
for j:=1 to n do

begin
if x[il=y[j] then
begin
Al jl:=Ali—1, j—1]41; i
Sli, jl: =S[i—1, j— 4x[i}
end;

Ali, jl:=max(A[i, j}, Ali—1, j}, Ali, j—1])
S[i, jlt=max(S{i, jl. S[i—1, jL S[i, j—I}x
end;
write (A [m, n)], '— aauua’, S[m, n]);



Fnasa 5. 3AJAYU KOMBUHATOPHUKH

C 3amauaMi, B KOTOPBIX NPHXOAUTCS BbIGMDAThL Te HJIH
UHBIE NIPEJMEeTH], PACHOJAraTh KX B ONpPELEJEHHOM MOpsAAKe
H OTBICKHBATh CPeliH BCEBO3MOXKHBIX PacCMOJOXKEHHH Hau-
Jyuiee, JIOAM CTaJKHBaioTcsl mocrosHHo. Hanpumep, Ha-
YaJIbHHK 1eXa pacnpejesseT HECKOJIBKO BHAOB paboT Mex-
LY WMEOUHAMHCH CTAaHKaMH, arpoHOM pa3MellaeT IIOCeBHI
CeNIbCKOX03AHCTBEHHBIX KYJBTYP Ha HECKOJbLKHX NOJSX, 32-
BYY IUKOJIb COCTaBJIsieT pacnucague ypokos. Ilpu pewmednu
TAKOrO BHJA 3aJayY BO3HUKJH TOHSTHS 00 YNOPANOYEHHH
¥ rpynnupoBannu o6bekToB. C 3THMH NOHATHAMHE U paboTa-
eT HayKa KOMOHHaTOpHKA.

Kombunaropuxa — 310 06/1acTb MatTeMaTUKH, B KOTOPO#
M3YYalOTC BONPOCHI O TOM, CKOJIbKO pPa3JjiMyHbIX KOMOUHA-
LM, TOAYHHEHHBIX T€M HMJIM UHBIM YCJOBHSAM, MOMKHO COCTa-
BUTb W3 3aJaHHbIX OGBEKTOB.

HHO[‘}la KOJIHYE€CTBO BapHAHTOB, KOTOPbLIE HANLO0 IIpocaHa-
JHU3HPOBaTh NPH PelleHHH KOMOMHATOPHOH 3ajayM, OueHb
Be/HKO. B 3TOM cayuae e{MHCTBEHHOH BO3MOXKHOCTBIO NOJY-
YyeHus pe3yJsbTaTa 3a AONYCTAMOE BPEeMS, a He depe3 CToJe-
THS, SIBJASIETCS HCHO/Nb30BAHUE KOMIbIOTEpA.

Kak wu mwo6as apyras Hayka, kKoMOUHATOPHKA HMe-
€T CBOX TepMUHOJOrHIO. OCHOBHBHIM NOHATHEM KOMOGUHATO-
PHKH siBJsieTcd Kombuunaropusii ob6sext, unu coedunenue.
[Ipu BriGOpe m 3JeMEHTOB W3 7 PA3JUYHBIX DJIEMEHTOB
IPHHSITO TOBOPHTH, YTO OHHM 00pa3yIoT coeuHeHHe U3 1 dJie-
MEHTOB 1O 1.

B 3aBucuMocTH OT TOro, HMeeT JM 3HAaUYeHHe NOPALOK
3/IEMEHTOB B COeIMHEHMU HJIH HET, 4 TakKxe OT TOro, BXOAAT
B COeIMHEHHUe BCE # BJEMEHTOB WJIM TOJbKO YaCTh UX, PA3JiH-
Y4aloT TPH BHAA coefuHEeHHH. DTO — NepecTanosku, pasme-
WeHus U COYeTanus.
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§ 1. COEAUHEHUA
1.1. TlepectraHoBKH

CoenuHeHnusl, KaxXa0e M3 KOTOPHIX COAEPIKHT H PA3JHY-
HBIX 3JIEMEHTOB, B3ATHIX B ONPENEJICHHOM NOPSAKE, Ha3biBa-
10TCS nepecranosxamu U3 n sjieMenToB. Clenyer OTMETHTS,
YTO MOPAJOK 3JTEMEHTOB B IepeCTaHOBKE CYIEeCTBEHEH
H B 06pa30BaHHH NEPECTAHOBKU YUaCTBYIOT BCE N 3JIEMEHTOB
(m=n).

IIpumep. Brimuuiem Bce nepecTaHOBKH U3 3JE€MEHTOB
a, b, c:

abe, ach, bac, bca, cab, cba.

KonnyecTBo Bcex cmocoGoB, KOTOPBIMH MOMXHO mepecta-
BHTb £ DA3JIMYHBIX HPEIMETOB, PACIOJIOXKEHHBIX HA A pas-
JIMYHBIX MeCTax, NPUHATO 0603HaUatTh P, (YUUTAETCST <UUCII0
NepecTaHoBOK H3 n»).

Haiinem P,. Ha nepBoe U3 uMelOmMXCS 7 MeCT Ipeimer
MOXKeT ObITh BEIOpaH 1 cCrioco6aMu, Ha BTOPOE MecTO — (n—
—1) cmocobom, Ha Tperbe MecTro — (n—2) cnocobamu
u T. A. Ha npeanocnennee mecto mpeaMer BoIGHpaeTcd H3
JBYX OCTaBHIMXCS, a AJS NOCJeAHero Mecta BHGOp mpeame-
Ta eguncTBeHeH. O6iiee KoJjiHYeCTBO Coco6oB Gyaer paBHO
npoussenenuo n(n—1)(n—2)-...-2.1. Takoe npoussene-
HHe HasbiBaeTcs gpaxropuasom yucia n v o6osznayaerca n!
Takum obpasom, P,==n!

ITpumep. CROJABKO BCEro IECTUIHAYHBIX YETHBIX UH-
cesl MOXKHO coctaBuTh u3 uudp 1, 3,4, 5,7 u 9, ectu B Kax-
JIOM M3 3THX yuces HU oxHa uuppa He NOBTOPAETCH?

IMocnennss uudpa yeTHOro YUCIA NOJIKHA GHITH YETHOI,
[I03TOMY B JIAHHOM CJyuae nocjaensei uudpoi gucaa mMoxer
6niTe TOMBKO uHGBpa 4. OcraBuuecss niatbh uup Moryr
CTOSITh HA OCTaBIUHXCA NATH MecTax B JIOOGOM MNOpSIKe.
IToatomy KoJimuecTBO CIOCOGOB HX PACCTAHOBKH PaBHO Py=
=b5l=120.

HMuoraa tpebGyeTcsa He MPOCTO NOACYMTAThH KOJNHYECTBO
BEPECTaHOBOK M3 £ JIeMEHTOB, HO H HalTH KaXIyl0 H3 HHX.
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CymecTByeT HECKOJBKO aJrOPATMOB TreHepal{H BCeX
1epecTaHoBOK H3 7 3JjeMeHToB. OHU pa3nuyaotTcs MOPSi-
KOM I0JIy4yeHHsi NepecTaHOBOK.

PaccmorpuM OIHH U3 XOPOIIO H3BECTHBIX AJTOPHTMOB,
B NPOLIECCE HCMOJHEHHSI KOTOPOrO MEPECTaHOBKH N1 duced
pacnosiaraloTcs JeKcHkorpagpuvecku (B CIOBapHOM HOPSA-
Ke). DTO 3HauHT, YTO NEPeCTaHOBKH CPaBHHBAIOTCS CJjieBa
HanmpaBo II03JeMEHTHO W OGosbuiefi H3 HHUX ABJAETCS Ta,
y KOTOPOH paHblie BCTPETHJICA JJieMeHT, 6OABIUUHA COOTBeT-
CTBYIOLIEr0 eMy 3JieMeHTa BO BTOpPOH mnepecraHoBke. (Ha-
npumep, ecin S=(3, 5, 4, 6, 7), a L=(3, 5, 6, 4, 7), 10
S<L, rak Kag S;<<CLj.)

Onuuem afropuTM s n=3>5, 0TYEro paccyjaeHus He
yTparar obiHocTH. B nasbuedimieM, aja yno6crsa, Gynem
paboraTh He ¢ CAMHMH 3JeMEHTaM¥, a ¢ UX HoMepamu (OT
1 mo n).

[lpuruun paGoTel ajaroputTMa pa3bACHHM HA npuMepe,
JonycTuM, Heo6XONHMO BOCIIPOM3BECTH BCe NepPecTaHOBKH
gucea 1, 2, 3, 4, 5. Ilepsoii nepecraHoBKO#l cunTaem rmepe-
crauoBky (1, 2, 3, 4, 5). [Tocnenueit nepecranoBkoii Gyaer
(5, 4, 3, 2, 1). DneMeHThl NEePeCTAHOBKH OYylIeM XpPaHUTHb
B MaccHBe.

flpeanonoxum, 4TO HA HEKOTOpPOM Iuare paboThl aJjro-
pUTMa HoJiyueHa HepecTaHoBKa P:

P=(3, 4’ 5: 2’ l)=(pli p27 p3’ p47 p5)

Jast Toro yro6bl ONpeNeuTh HEMOCPEICTBEHHO CJelylo-
LUIyi0 3a Hell HepecTaHoBKY, HEOGXOJAHUMO BHINONHUTHL HIATH:

Wlar 1. ByaeM npocMaTpuBaTh AAHHYI0 TepeCTaHOBKY
cpaBa HaJeBO M CHEJHUTH 32 TeM, UTOOK KaxKAbIH caenylo-
IHHH 3JIeMeHT NepeCTaHOBKY (3JIleMEeHT MacCHBa C GOJIbILUM
HOMepOoM) Guial Gosibilie mpeabaAyuero (T. e. 3JeMeHTa Mac-
CHB2 C MEHBILIUM HOMEPOM), U OCTAHOBHUMCH CDa3y e, Kak
TOJTBKO 3TO NpaBujo Hapyuutcs (1<<2<5, a 5>4). Mecto
OCTAHOBKH YKa3aHO NOJYEPKUBAHHEM:

(3, 4,5 2, 1)
lllar 2. 3arem BHOBL NMpocMaTpyBaeM NpOiNeHHBI NYTh
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(cipaBa HaseBo) [0 TeX MOp, NMOKAa He JoHIeM 10 IepBOro
yucJaa, KoTopoe yxe GoJblie OTMeueHHOro. Mecto Bropo#
OCTAHOBKH OTMEYEHO NBOHHBLIM MOAYEPKHUBAHHEM.

(3,4, 5 2 1).
Hlar 3. [NoMeusieM MecTaMd OTMEYEHHLIE yHCaa:

(3,5 4, 2 1).

IHar 4. B yacrtu maccHBa, pacrnoJlOXXEHHOH ClpaBa OT
JABOHHOTO NOAYEPKHBAHHA, OTCOPTUPYEM BCe UHCJa B MOPAA-
Ke Bo3pacTanusd. Tak Kak go cux nop oHdu Obuin ynopspoue-
Hbl N0 yOBIBAHUIO, TO 3TO JIerKo cjenaThb, 3anucas B obpar-
HOM MNOpsi/iKe YKa3aHHyl 4acTb maccupa. [Tosyuum HoByio
AepecTaHOBKY, KOTOpyle 0Go3HauuM Q=(q;, §o ¢s, G4 Gs):

Q=(3, 5, 1, 2, 4).

DTO U eCTh Ta NEPECTAHOBKA, KOTOPAaf HENOCPEACTBEHHO
caenyer 3a P B JiekcukorpaguueckoM MOPsiIKe,

IMMpumeuaunune. [HefictBatennno, P<<Q, TaK Kak p,=4, §,=5.
IMycte cyurecTByer Takas nepecranoBRa R, uro P<<R<< Q. Torna p,=
=r,=g,. Ylo noctpoernio g, — nanmeHbluee Yucio B MHOXKecTBe {1, 2, 4, 5}
(3TO MHUXKECTBO COZEpPHHT 3JIeMEeHTH NepecTaHoBkH @ Ges g,), Takoe, 4TO
ga>> py. T103TOMY 1185 Iy BEPHO OLHO U3 ABYX PABEHCTB: Fy==py WIH y=={,.
Ho tak xak B P 3nemenTsl, HauuHas C ps, yoniBalor, 1o U3 P<CR caenyer,
YTO eCilU Py=1t,, T0 P=R. AuajoruyHo, T2k KaK B Q sJjemenTo, HaunHax
€ g3, BO3PACTAWT, TO H3 R<CQ cjellyer, UTO €CJH ry==(, TO U R=0Q.
Cijlep0BaTe/IbHO, NEPECTAHOBKH R He CYLIECTBYET.

B maccuBe P GyjieM xpaHuTh HOMepa saeMenToB. Braua-
Je B MacCcHBe XpaHATcH uucaa oT 1 no s, pacnojpxeHHble
B NOpSJAKe BO3PAaCcTaHHfA TAaK, YTO KaXXAbld 3JeMEeHT paseH
cpoemy HoMepy. Hyisepoit ssneMeHT GUKTUBHBIA, OH HCIIOMb-
3yeTcsi LJi IPOBEPKU OKOHYaHUS paboThl. ['eHepauus nepe-
CTAaHOBOK OyJeT 3aKOHUYeHa, KOTJa HYJEBOH 3JeMeHT CTaHeT
OTJHYHBIM OT HYJf.

3anuueM ajJropuTM TFeHepaUHH NEPECTAHOBOK:

Bl aa8 i or 0 no n
|p[i]:==' ‘dHUIHanu3auus Maccusa P
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KL
ny, noka p[0]=0

Ao Ags i or 1 oo n

| plil: =pli] !BBIBOJ, Ouepe/]HOH nepecra-
{HOBKH Ha 3KpaH

K1y

je=N

Ho noka plj—1]>pljl :mouck (cnpaBa Haseso)

: :3JIeMeHTa,

| jr=j—1 :60JbIIETO TIPeNIIECTBYIO-
:mero emy (IHAT 1)

KL

k:=N (5.1)

U noka plj—1]1>plk] :mouck wuucna, Goabulero

| ki =k—1 :orMeuennoro (ILIAT 2)

KL

d:=pl[j—1] :mepecTaHOBKA JABYX uHced,

pli—1]:=plk] :Hainenubix Buime (ILAT 3)

plkj:=d

HO ajsg i or j mo n 13aMMCh YacTH MacCHBA B
:o6paTHOM nopanke

| r[i]: =pIN—(i—})] {BO BCHOMOraTeJbHbli Mac-
ICHB T

KIY

HIl Asa8 i OoT j 10 n :IepeHoC 3JeMEeHTOB U3 Mac-
‘cuBa r

| plil: =rl[i] B MCXOHbI MAacCHB
((LIAT 4)

K1

iy

BOI’IPOCH ARA NOBYOPSHMA

1. Yro Takoe nepecraHoBku?

2. YeMy paBHO 4MCNO REPECTAHOBOK M3 4 3nemeHToB! M3
6 anemeHTOB?

3. Kak creHepupoBaTh BCe NEPECTaHOBKM M3 4 3IEMEHTOB B NEKCH~-
korpaduveckom nopsgke?

4. YkauTe nepecTaHosKy, nekcukorpadmyecku cregyiowylo 3a
(5 4, 6, 2, 1, 3).
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1.2. Couyeranus

CoenuHennd, oTM4Yal0IMecs APYr OT Apyra, no Kpaline#
Mepe, OJHHM 3JeMEHTOM, KaXJ0e H3 KOTOPHIX COAEpPKHT
M 3JIeMEHTOB, B3SIThIX H3 # PA3JHUHKIX 3JE€MEHTOB, HA3bIBa-
0TCA coneTanuamu (KOMOHHAUMSIMH HJIM BbLIGODKAMH) u3
n anementos no m. Ilopsinok caenoBaHHA 3J€MEHTOB He
VUHTBIBAETCH.

ITpumep. Boinuuiem Bce coueTaHusl U3 3JEMEHTOB @, b,
¢ 10 fBa:

ab, ac, bc.

KosnuecTBo cmoco6oB, KOTOPBIMH MOXKHO BoiGpaTh m
3jIeMeHTOB H3 1, npuusito obosmauars C(n, m) uiu C7
(unTaercss «4HCaO coueTaHHN U3 1 M0 m»). 3HaueHHE BeJH-
yunast C(n, m) Bbiuucaserca no dopwmyne

|
C _ n! . 1
(n, m) m! (n— m)! ()
(JokasarenncTo (opmyabs GymeT NpHBENEHO HHXKE.)
OrMeTrdM, YTO

n!

C (n, m)=m' =C(n, n—m). (2)

(n—m)!

[Mpumep. CkoapkuMH crnocobamu MoxHO u3 10 uveso-
BeK BbI6paTh KOMaHAy jJia Hrpel B ropoaku? Komanna
COCTOHUT u3 4 YeJOBeK.

Konuuectso. cnoco6os paBHo uHucay codyeranudi u3 10
no 4.

100 7-8.9-10

(o, 4)24!(10—4)!— 1.2-3.4

210.

Jasi pelleHus1 HEKOTOPHIX 3aja4 TpeOyeTcs He TOJbKO
HOACUHTATb YHC/I0 COUYETaHMH, HO H HAHTH KaxAoe H3 HHX.
IlpuBenem anropuTM reHepaluH BCeX COueTaHHH M3 7 aje-
MeHTOB no m. Tak ke, Kak M B anTOpHUTMe TreHepalHH
nepecTaHoBOK, 6yneM pabGoTaTbh He C CAMHMH 3JeMEHTaMH,
a ¢ ux Homepawmn 1, 2, ..., a.
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Tak Kak OOPANOK 3JIEMEHTOB B COUETAHHH HE YUHTbHIBA-
€TCs, TO MONyYaTh coueTaHusi ynoOHO B MOPSAKE BO3pacra-
HHSl MHAEGKCOB HCHOJb3YEMbIX HAa JaHHOM iare 3JeMeHTOB
(obuwiee ux yucno ects m). Tekyulee coueTanune Gynaem
XpaHHTh B maccuBe B. B kauectrse HauanbHOH xoHurypa-
uun Bo3bMeM cJaeaywomyw: (1, 2, ..., m), Wig KoTopo#
Bljl=j, j=1, ..., m. Couerauns 6yiem mnoay4yath B BO3pa-
cTamlleM JeKCHKOrpadHueCKOM MOpPAAKE, NMO3TOMY MOCJeN-
HuM couetanueMm oOyner (n—m-+1, n—m-+2, ..., n—1, n).
Jas KaXAoro sJeMeHTa MOCJAEAHEr0 COYETAHUS BBITOJHS-
ercsl ycaosue Bljl=n-—m-j. Jas Bcex ocTajbHBIX coye-
TAaHW# 3TO paBeHCTBO Oy1eT HAapyLeHO XOTs Obl AJS OJHOro
3JIeMeHTa.

L5 reHepanuyu ouepenHOro COUETAHUST HalJeM 3JeMeHT
B [j] ¢ MakcumasibHBIM HHAEKCOM j, TAKOH, UTO BHINONHAETCH
HEPaBEHCTBO

Bljl<n—m+j. (*)

IIpu srom Oyaem npocMaTpUBaTh TEKyllee COUeTaHHe
cnpasa HaJeBo. 3aTeM yBeauuuM 310 B[j] na 1, a aas Bcex
k<<j nonaraem B[k]=B(k—1)-+1. Ecau rakoro B]j] ue
CyIIeCTBYeT, TO TeHePaUus COUeTaHHH IJUHBI m 3aKOHYEHA.

HU aada i or | no m
| Bli]: =i TMHAUMAJIM3AIHs MACCHBA
HIL
jr=100;
HIL noka j<< >0
HU s i or 1 jo m

B[i]: =B]i] !BBIBOJ OYEPEIHOro MoJy-

K {4eHHOr0 COueTaHus

ji=m (6.2)

g moka (j>0)u (B [jj> ==n-j—m) :nouck snemen-

[ji=j—1 1Ta, yIOBJIETBO-
: pAIOLILEro yCIio-
IBHIO (*)

9 Ungopmatuka, §—9 k. 241
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ecan j<< >0 {IpOBEpKa OKOHYAHHA TeHe-
:pauuu COYeTaHuH

TO :M3MeHeHHe 3JieMeHTa, Y/A0B-

Bljl: =Blj]+1 :JIETBOPHAIONLIETO YCHOBHIO (*)

Hu gast k or j+1 no m

| B[k]:=Blk—1]41 :u3meHeHue snemMeHTOB, CTOSA-
IUMX ToCJe 3JeMeHTa, YNOB-
{JIeTBODPSIOIIErO YCJAOBHIO (*)

KIL
BCE
KL

Bonpockl AR MOBTOPEHMS

1. Yro HasbiBaeTcs coueTaHwem M3 11 InemexTos no m?

2. Yemy paBHo umcno couertaHuii 3 5 no 37 u3 6 no 27

3. Kak creHepuposarte Bce coueratns u3 5 anemextos no 2?

4, Kakoe couertanue 6yper nonyueHo anropurmom (5.2) scnep
sa (3, 5, 8), ecnu n=28, m=3?

1.3*. PasmeineHus

CoenuHenusi, OTJHYAOUHECT APYT OT APyra COCTaBOM
3/IEMEHTOB WJIH UX MOPSJKOM, KaxK[0oe U3 KOTOPBIX cojep-
KAT m (m<Cn) 5J1eMEHTOB, B3ATHIX H3 AN Pa3JHYHBIX 3Je-
MEHTOB, Ha3LIBAIOTCS PASMEUEHUAMY U3 Il IAEMEHTOS NO M.

IIpumep. Bonumem Bce paszmenieHus U3 2JE€MEHTOB a,
b, ¢ no apa:

™

ab, ba, ac, ca, be, cb.

Kosnuecteo cnocoBoB, KOTODBLIMH MOXKHO BbLIOPaTh H
PA3MeCTHTL 1O m DPAa3JUUHLIM MEeCTaM m M 1 Pas3iH4YHBIX
3/1€MEeHTOB, npuusaTo 06o3Hauate A (n, m) unn A (uuraercs
«YUCO DpasMernieHudl M3 n no m»). Beluncaum 3HayeHHe
BeHUYHHH A, T. €. BBIUUCJAHM, CKOJBKHMH cocoGaMu MOXK-
HO BRIGPATH W PA3MECTHTL [O H PA3JNHUYHBIM MeCcTaM 1 M3
n PasJiMYHBIX NPeJMeToB.
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Ha nepsoe mecTo MOXKHO nmoMecTuTh Jl060# K3 n npen-
MeTOB, Ha BTOpOe MecTo — Ji1060o# npenmer u3 (n— 1) ocras-
HIWXCS, HA TPEeTbe — ONMH U3 (11— 2) ocraBuinxcs u T. 4. Ha
npejgnocjenHee Mecro ¢ HomepoM (m—1)— aw06od u3
ocTaBIuXCA n-—(m—2) npeaMercs, a Ha HOCJAEAHEE Hi-€
MectTo — ofHH u3 n—(m—1). Ilonyuaem

Aln, m)y=n(n—1)(n—2)..(n—(m—-2))y(n—(m—1))=

= (i—my

Ilo onpenenennio, Ol=1.

ITpumep. CKOJMbKO BCETO CEMU3HAYHBIX Te/ieOHHBIX
HOMEpPOB, B Ka’K/IOM H3 KOTOPbIX HU OJHA UUPpA He HOBTO-
pserca?

Jrta 3anaua o BbiGOpe H Pa3MEIEHHUH NO CEMH Pasjiny-
HbIM MeCcTaM CeMH U3 JIeCATH DasiuuHblx Hudp, nosromy
YHCJO YKa3aHHBIX TejeOHHBIX HOMEpPOB PaBHO

A(10, 7)=10+9-8-7-6-5.4 =604 800.

A Temeppr pokaxem dopmyay (1) n. 1.2 nanaa uucaa
COYETaHMH.

Bumifpars m u3 n pa3iuuUHBIX NPEAMETOB MOMKHO
C (n, m) cnocoBamy, U B KaXIOM U3 BbIGpaHHLIX COUETAHUH
uMeeTcs m! BO3MOXKHOCTEH YNOPALOYUTH M1 PEAMETOB 5TO-
ro couetanus. Ilosromy umeerca m! C (n, m) BoamoxHOCTEH
BLIOPATL H PAa3MECTHUTb [0 # PA3HBIM MeCTaM m M3 n pas-
HEIX TIpejMEeTOB, T. €.

A(n, m)=m! C(n, m).

Orciona cieayer, YyTo UHC/IO couyeTaHuil M3 7 Pas3IMUHBIX
IpeAMeTOB MO /m B m! pa3 MeHbILE, YeM YKCAA PasMelleHHH
H3 n 0o m, T. €.

C(n, m)=

A (n, m) . n!

m! m! (n—m)

B tom cayuae, ecnu TpebyeTcs CreHepHpOBaTh BCe pas-
MeHIeHHsl M3 A 10 m, TO JJf KaxA0ro coueTaHus, 1moJydeH-
HOro aaroputmom (5.2), mPUMEHSIOT aArOPUTM CeHepaliuu
nepecradoBok (5.1). (1ot anroputm paspaGoraiite camo-
CTOSTENBHO. )
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Bonpocii ans MOBTOPEHMA

1. Y10 HasbiBaeTcs pasMELEHHAMHU U3 A1 dNEMEHTOB flo m?
2. HYemy paBHoO uucno pasmewenuit 13 5 no 3?7 u3 6 no 27
3. Kak crerepuposate Bce pasmeujenms W3 5 anemexros no 27

§ 2*. COELJUHEHHUsA C NOBTOPEHHUAMH

2.1. PasmeilleHusi ¢ NOBTOPEHHAMMR

Jo cux nop paccMaTpuBaJuCh COENHHEHHS], B KaXKA0€ U3
KOTODBIX JI060H H3 # pas3jUyHBIX SJE€MCHTOB BXOIHT OIUH
pa3. MoxXHO paccMaTpuBaTh COeJUHEHHS] C MOBTOPEHHUSMH,
T. €. COeJJMHeHHS, B KaXKJOM H3 KOTOpHIX J106oll u3 n pas-
JIMUHBIX 3JIEMEHTOB MOIKET BXOAUTh G6ojiee OxHOro pasa.

Pa3memieHns M3 7 3JIEMEHTOB, B KaX/I0€ U3 KOTOPHIX
BXOJUT M 3JE€MEHTOB, NPHYEM OAHH H TOT XK€ 3JIEMEHT
MOYKET TOBTOPSITHCS B KaXKJIOM pa3MenieHHH Ja1060e Yucio
pa3, Ho He OoJiee 4eM /7, HA3LIBAIOTCA pPA3MEujeHUAMU U3
n 34eMEHTO68 N0 M € NOBTOPEHUAMU.

[fIlpumep. Boinuuiem pasmelieHusl C NOBTOPEHUSMH H3
JBYX 3JeMeHTOB @, b mo Tpu:

aaa, aab, aba, abb, baa, bab, bba, bbb.

KonuuecTBo pasmeuieHuii H3 n 3JeMeHTOB 110 M C MOBTO-
pesusimu o6osHauator A; (n). CnpaBennupa ¢opmyaa

Al (n)=n"

JefcTBUTENbHO, HA KaXA0€ M3 M MECT Mbl MOXEM
NOMECTHTL JIIOGOH H3 7 3JIE€MEHTOB. 7

ITpumep. Kaxawii tenedoHHbIE HOMEp COCTOUT M3
7 uudp. Ckomnbko Bcero TeneOHHbIX HOMEDPORB, COAEPKALLHX
Toibko uudpn 2, 3, 5, 7?

Ora 3ajaua o YHCJIe Pa3MEIeHHH B CeMU MO3UILHAX CEMH
nudp, Kaxaas U3 KOTOPHX Moxer OHTh 2, 3, 5 uau 7. Lud-
prl B Tejie)OHHOM HOMEpEe MOTYT TOBTOPSITHCSA.

Yucso BCeX yKasaHHBIX HoMepoB ecth A} (4)=4"=
=16 384.
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Onuwem aJjaropudT™ reHepaldd Bcex pasMellieHud u3
£ 3JIEMEHTOB N0 M ¢ noBTOpeHusiMu. I1ponymepyem sseMenThl
ot 0 1o (n— 1) 4 B nanpHeiimmem 6yaem paGoraTh He C CaMH-
MH 3JI€eMeHTaMH, a ¢ ux HoMepamu. Kaxnomy pasmerieHuo
Mbl MOXKEM CONOCTAaBHTb YHCJO B A-HYHON CHCTEME CUHCIe-
Husl, cocrosiwee u3z m uudp. M HaobGopor, kaxkpomy u3
TAKNX YHCEeJ COOTBETCTBYET OJHO-€IHHCTBEHHOE pasmelle-
Hue. MUHUMAJIBHBIM M3 TaKuX 4uces] Oyner YHCA0, COCTOs-
itee U3 m Hyaef. Jaa nonyueHuss BCeX uuces, COOTBETCTBY-
I0UWUX pa3MmewienusM, Oynem Ka)KAblfi pas npubasasaTh 1o
1 k TekyileMy 4HCJAY, HOKA HE NOAYYUM YHCAO U3 | u m Hy-
snefi. JlaHHOe 4YUC/J0 HE COOTBETCTBYET HM OJHOMY M3 HCKO-
MbIX pa3MelleHui, a fABJsIeTCq yKa3aTeJeM TOro, UTo reHe-
pauus 3aKoH4eHa (MPeAbIAYLNINM UHCJHOM Obi0 YHUCHAC, CO-
crosinee U3 m UUPp, Kaxaas U3 KOTOPhiX paBHsaach n—1).
Tlpusenem dparmedt nporpammsi, reHepupyiolei pazme-
LEHUSA C NOBTOPEHUSMHU.

Hu, i i or O mo m
l Ali}: = :HayaNbHOE UYHCJO, COCTOsILLee U3
IBCex HyJied

KL
aiy noka A[m]=0
ir=0
A[0]: =A[0]4+1 :mpuGaBnenue 1| k wmaagweMy
:paspany
iy noka (AfijJ=n) u (A[m]=0)
Ali]=0
Ali4-1]: =Ali+1]+1 :nepenoc | B caeaywomui
:paspsin
Pr==idt1 (5.3)
KL
H gasg i or m—1 pno 0 mar—|
| Ali}]: =Ali] {BbIBOJ, OYEPEHOr0 pasMelleHHs ¢
I MOBTOPEHUAMHE
KIj
KIL
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2.2. IlepecTaHOBKH ¢ NMOBTOPEHHAMM

[lepecTaHOBKH H3 7 HpeNMEToB, B KasKAYI0 H3 KOTO-
PBIX BXOAAT f; OJUHAKOBLIX HPEJMETOB ONHOI'O THINA, Hy
OAMHAKOBBIX NPEAMETOB APYIoro tuna U T. A. JO 1, ORH-
HAKOBBIX IpeAMeToB k-ro Tumna, rae n,-+ny,+...+n,=n,
Ha3bIBAIOTCA NEPECTAHOSKAMY U3 11 IAEMENTOE ¢ nNosrope-
Hus MU,

[Ipawmep. [Tonyuum nepecTaHoBKY H3 ABYX DJIEMEHTOB
a H b, KaxABIH H3 KOTOPHIX B3AT HO ABa paaa.

aabb, abab, abba, baab, baba, bbaa.

Uyeno Bcex TAKHX MEPECTAHOBOK C MOBTUPEHUSIMH TMPH-
HsiTO 0603Havarts P, (n, f,y, ..., n,). OHO MoOxeT GHITH Hafife-
HO o dopmyne

n!

Pn(nh Rgy «osy nk)=ﬂ1!'ﬂ2!'...'ﬂk!.

(3)

Bo3bmeM HeKOTOpYIO mepecTaHOBKY u3 uucia P,(n, n,
..., M) BCEX TNeEpecTaHOBOK ¢ moBTOopeHusMu. B Hel Bce
BO3MOXKHbBIE NIEPECTAHOBKH 3JIeMEHTOB NIEPBOTO TUMNA, CYHTAA
UX Pa3HBbIMH, MOXKHO OCYIIeCTBHTE #;! ciocobamu, 3aTeM Bce
BO3MOMKHbBIEe NTePeCTaHOBKY 3JI€EMEHTOB BTOPOTO THIA, CYHTAsA
UX PAa3HBIMH, MOXHO OCYIIECTBUTH f,! cnocoBamu u T. A,
a 3aTeM BCe BO3MOXKHbIE IIEPEeCTAHOBKH 3JeMEeHTOB k-ro
THN2, CUATAS UX Pa3HBIMH, MOXKHO OCYIIECTBUTHL 1,! cmoco-
6amu. OcyuiecTB/sisi BCe BO3MOMKHbBIE IIEPECTAHOBKH TONBKO
JIEMeHTOB KaXIoro THma, noayuum n,ln,l...n.! nepecra-
HOBOK, KOTOpble Obl BO3HHKJAM H3 B3fATOH NepecTaHOBKH
C TNOBTOPEHHSIMH, ecaH Obl HMeJach BO3MOXKHOCTb KaK-TO
pasagyaTth BXOJAUIME B KaxAblA THI OIMHAKOBbLIE 3JIEMEH-
TH. [1pogesnaB ato gJist Kax ol nepecTaHOBKH ¢ MOBTOPEHH-
MU, NIOJYYUM f! — YHCJI0 BCEBO3MOMKHHIX TIEPECTAHOBOK H3
7 Pa3NMUYHBIX NPEegMeToB.

Taxum o6pazom, nlnl...n! P, (ny, fg, ..., n,)=n!, oTKy-
na caenyer ¢opMysia AJf 4yhcjaa ePecTaHOBOK € IOBTOpe-
HUSAMHU.
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Jlns nosyueHHS BceX NepecTaHOBOK C IIGBTOPEHUSIMH
MOKHO BOCHOJIb30BAaThCA anropuTMom (5.1), 3aMeHHUB B HeM
3Hak¥ > Ha >=. (Ilouemy?)

2.3. Couetanua ¢ nosropenusnmMM

CouerTanuamu 43 n 34eMEHTO8 HO M € NOBTOPEHUAMYU
Ha3bIBAIOTCA COELHHEHHUA, COAEDIKAlUe m 3jeMeHTOoB (6e3
yueTa MOPSAAKA CJACN0BAHHUSI), ONpHUYEM JIOGOH 3/EMEHT MO-
}KEeT BXOAHTh B COEJMHEHHE HEKOTOPOE YHCJO0 pas, He 6oJb-
mee m.

ITpumep. Ilonyuum coueraHus U3 3JEMEHTOB a, b mno
TPH C [OBTOPEHUSIMHU:

aaa, aab, abb, bbb.

Uucsio Bcex CoueTaHuil U3 n 3JEMEHTOB [0 M C MOBTOpE-
HUAMH LpuHaTo o6o3nauarts Cy (rn). Ono moxer GbITh Hafi-
neHo no fopmyae:

— 1)
Cr(my="mH = 4)
Hans nokaszartesbcTBa 3T0H (QOPMYJibl 3aKOAMPYEM KaxK-
Jloe cOoueTaHue C MOBTOPEHHEM C TOMOMIBIO HyJeH ¥ eAUuHUI,.
CHayana HanuileM CTOJNbKC €RMHHL, CKOJbKO B3$ITO 3Jje-
MeHTOB nepsoro Tuna. llorom, uTo6bl OTHENHTH SJEMEHTDLI
NepBOro THMA OT 3JEMEHTOB BTOPOTO THIIA, 3afHUIeM HYJb,
a 3aTeM — CTOJBbKO €/HHUIl, CKOJBKO B3SITO JeMEHTOB BTO-
poro tmna. /lanee cHoBa HanmuileMm HYJb (ecad He OBLIO
B3iTO HH OAHOTO 3JIeMEHTa BTOPOro THIa, HO B 3aNuCH
HOSIBSITCSl [ABa CJAeAyIOmux Apyr 3a apyrom Hyas). [la-
Jlee HamuileM CTOJNLKO €IMHHIL, CKOJIBKO B3fITO 3JIEMEHTOB
TPETLEro THNA, CHOBA HAIMIUEM HYJb ¥ T. [., 10Ka He BYAYT
BBINHCAHBL - €UHUIIBI, COOTBETCTBYIOIIHE 3JeMeHTaM H-TIo
THIIA.
Juisi coueraHusi gaa W3 NPHBEIEHHOrO BHIILE MpHMEpPa
sanuck Oygper 1110, a pas abb — 1011.
Takum 06pa3om, UNCIO PA3JNHYHBIX COUETaHHH U3 n 3Jje-
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MEHTOB 1O M C NMOBTOPEHUSMH PABHO YHCHY MEPECTaHOBOK
C TOBTOPEHHUSIMH, KOTOPbI€ MOXKHO COCTaBHTh H3 M €AWHUIL
u (n—1) nyned. Jasi BoIYUCIEHUs KoJHYeCTBA NepecTaHo-
BOK C NMOBTOPEHHAMH npHMeHHM dopmyay (3). Obmee koan-
YecTBO HyJeH MU eAMHHI, PABHO

Prga (m, n—1)=L2E020 oy,
m! (n—1)!

ITpumep. B KoHRMTEPCKOM MarasuHe [poOAaBaJjIUCh
Yyerbipe copra nupoxHBIX. CKONBKUMU cnocoGaMu MOMKHO
KY[NUTb CeMb NMHPOXKHBIX?

dra 3axaua o uucae coueraHuil H3 4 3JMEMEHTOB No
7 C TIOBTOPEHUSIMH:

10!

CZ(ﬂ)zm

=120,

JlokazatenbcTBo (opmMysibl (4) maer anTOPHTM rexepa-
IHU BCEX COYETaHUH U3 7 HJEMEHTOB 110 /M C MOBTOPEHUAMM.
Jast atoro npumedum anroputm (5.2) ans renepaiuu cove-
Tanuil u3 m-+n-—1 snementa no n—1 (WiKn 1o M, 4TO OAHO
U TO XKe, cM. dopmyay (2)).

B maccupe B (cM. anroputm (5.2)) XpaHsiTCs B nopsiike

BO3DACTAHUs HWHAEKCH MWCMOJb3yeMbIX Ha JIaHHOM I[iare
aeMenToB. KosMuecTBO TaKMX MHAEKCOB B CJyuae reHepa-
uMn coverauufi uz (m-4-n-—1) ajementa no (n—1I) ects
(n—1). Kaxablif U3 MHIEKCOB NOKA3bIBAeT NO3HMIHIO HYJIS
B MEPECTAHOBKE C NMOBTODEHHUSMU, COCTABJEHHOR U3 m elu-
Hul, U (n— l)nysei. KoanyectBO eauHMlL MEXKAY COCELHM-
MH HYJSIMM (@ TakKe KOJUYECTBO €IMHHIL 10 NEPBOro HyJd
M TOCJIe TIOCJIE/IHEr0) AaeT KOJMHYCCTBO JIEMEHTOB KAKI0r0
TUMA.
- Ilpuwmep. IlycTb na KakoM-TO wlare reHepauMu AJst
n=4, m=5(m-+n—1=8, n—1=23) B Maccuse B noayuen
crenywowui nabop unaekcos: 1, 3, 6. dror Habop naer
rkoHpurypauuio 01011011, 1. e. sjemeHT nepsoro tuna
B JAaHHY® BBIGOPKY He BXOJAMT, 3JEMEHT BTOPOro THMA
BXOIHT | pas, ajieMeHT TpeThbero Tuma — 2 pasa, 3JeMEHT
YeTBEpPTOro THIA — 2 paaa.
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,H,J'lﬂ reHepauuu coyeTaHui ¢ NOBTOPEHHAMHA MOXKHO BOC-
MOJb30Ba&THCA W aNATOPHTMOM TreHepalun [nepecTaHoBOK
C TIOBTODPECHUAMU.

§ 3*. NOAMHOXECTBA

[Tycrp umeercs Hekuli HabGop u3 n paszauuHBIX 2Je-
MEHTOB, 006J1afa0LUX HEKOTOPBIM o6muMm cBoitecrBoMm. CoBo-
KYIHOCTb 3TUX 3JEMEHTOB Ha3blBaloT muoxcecraom. Obuice
CBOHCTBO 3JIEMEHTOB MHOKECTBA OOLIYHO COAEPKUTCH B Ca-
MOM Ha3BaHWH (3aJaHUMU) KaKIOTO MHOXKecTBA. MHOXKeCTBa
06b1ug0 0603HAYAIOT 34APIABHBIMHM JIATHHCKUMY OyKBaMH.

IIpuMepn MHOXECTB: MHOXKECTBO UH(P, MHOXKECTBO
6YKB HEKOTOPOro aj(aBuTa, MHOMXKECTBO TOYEK TJIOCKOCTH,
MHOXECTBO 3Be3A BO BceseHHOM.

Ecau kaxabll 3JeMeHT MHOXKeCTBa A siBJfeTca 3Je-
MEeHTOM MHOXecTBa B, TO MHOX)ecTBO A HasbiBaercsa nod-
mroxcecrgom MHoxkectBa B. Jlio6asi COBOKYNHOCTb 3JeMeH-
TOB U3 JAHHOTO MHOXKecTBa 00pa3syeT NOAMHOXKECTBO JaHHO-
rO MHOXKeCTBA.

TloamuoxkecTBO, He cozepKalllee HU OJHOTO 3JEMEHTa,
HA3bIBAOT nycTotm. 1lycToe MHONKECTBO SIBJSIETCS NOAMHO-
JKECTBOM BCSIKOTO MHOKECTBA.

[Tpumep .

1) MHoXecTBO BCeX MOJOKHTeJNbHBIX YETHBIX 4YUCeN fAB-
JASIETCST NOAMHOXECTBOM MHOMKECTBA BCeX HAaTypaJbHbix
YKCed.

2) BoinuiieM Bce MOAMHOXECTBA MHOXKECTBA, COCTOfALLE-
ro u3 aJemeHTOB @, b, ¢. Kaxnaoe noamHo:kectBo Oyaem
3akjawouaTe B urypHele CKOOKH (nyctoe MOAMHOMXECTBO
o6o3nauaior {}).

{3, {a}, {0}, {c}, {a, 0}, {a, ¢}, {0, ¢}, {a, b, c}.

Ko/suuecTBo BCEX HMOAMHOMKECTB #-3/1eMEHTHOIO MHOXKe-
cTBa pasHo 2" (2°=8).

Ilycry 3agano MHOXKecTBO H3 A daeMenToB. IlpoHymepy-
€M 3j1eMeHTbl AanHoTo MHOxecTtBa oT 0 mo (n—1). B nanb-
HeHeMm Gynem paboTaTb He C CAMUMH 3JIEMEHTAMHM, A € KX
HOMEepaMMU.
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Jiisi reHepalidu NOAMHOXKeCTB co3naaum maccus B[0..n]
u3 (n-+1) sauemenra (n-i s/eMeHT (PUKTUBHBIA U HCMOAb3Y-
eTcs [IJisl ONpeleseHMa OKOHYaHuA paborbl). B[i]=10, ecan
i-ii 37eMeHT B NOJMHOXKECTBO He BXOJuT, H B[i]=1, ecan
Bxogur. Taxum ofpasoMm, NYCTOMY MOAMHOKeCTBY Oyaer
COOTBETCTBOBATL HaGop U3 n HyJell, a N-31eMEHTHOMY TIOA-
MHOKECTBY — HaGop U3 n equuuy. TyT IBHO 3aMeTHa CBA3b
IPeACTaBICHHS NOAMHOMECTBA C JBOHUYHBIM NPEACTABACHH-
eM uucsia.

Bynem rerepuposaTb uncaa ot O g0 2°— 1, HAXOAUTh HX
JBOHYHOE TIpeJCTaB/eHne U GOPMHUPOBAThL MOAMHOXECTBO H3
3JIEeMEHTOB HCXOJHOI'0 MHOXKECTBAa C HH/EKCAMH, COOTBETCT-
BYIOLIMMH €HHUIAM B 3TOM IIPEJCTABJEHUN,

Brauane onpenesnum B [i]=0 anasa scex i or 0 go n, uro
COOTBETCTBYET MYCTOMY NOAMHOMXKeCTBY., Bynem paccmatpu-
BaThb MaccHB B xak 3amuch AponuHoro uucaa B[a]...B[0]
H MOJIeJIUPOBATDL ONEPALMIO CITOKEHHUA 3TOMO YHCIA C €IHHHU-
ned. Ilpu choxennu GyneM MPOCMAaTpPUBATh UKCIAO CIpaBa
HAJNeBO, 3aMeHss eJWHHIbI HYJsIMH J0 TeX [op, [OKAa HE
HaiizeM HyJb, B KOTOphIi 3aHeceM . [enepauusi moaMHo-
JKECTB 3aKaHuMBaercs, Kak Toabko B[n]=1 (npenbigyuias
koHburypauus O6oia ... 1,=2"—1)

IlpuBenem dparmedT mporpaMmbl I'eHepalMU BCEX MOA-
MHOKECTB!

Hi noka B[n]=0

i:=0
i, noka B[i]=1 .
Bli]: =0
ir=i+4+1
KL (5.4)
Bli]: =
Hy aas i or 0 o n—1
lB[i]: B {i]
Kg
KLy
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§ 4. PEAJIU3AL A NEPEBOPA BAPHAHTOB.
COKPAWLEHHWE NEPEBOPA

YacTo BCTPEUAKOTCH 3ajaud TAKOrO Poxa, KOTAa TPYIAHO
HaliTu pelnieHue, OTJHYHOE OT IIOJIHOTO lepefopa BCEX BO3-
MOXKHBIX BapHaHTOB.

Anropurmbl, pacCMOTpPEHHblE BhIlIe, NO3BOJAIOT OPraHu-
30BaTh OCHOBHBIe TUNB nepelbopa.

[Ipumepsl nepeBopHbLIX 3ajnau.

1. TosyanTs Bce cnocoGbl pACCTAHOBKH WECTH KHUT Pa3HbBIX
aBTOPOB.

Hnsa peuteHus 3anauu npuMeHsieTcs aJirOpUTM resepa-

MM BCEX MEPECTAHOBOK M3 ILECTH 3JEeMEHTOB.

2. s yuactusi B KOHKypce TpebGyercs Boi6paTh TPeX 4eJjo-
BeK M3 kJacca B 20 yeJsioBex.

Hasg pemieHust 3anavM HCHONb3yeTCs aJlrOPHTM reHepa-

uHu Bcex couveraHuéh u3z 20 sjgeMeHTOB Mo 3.

3. Nonyunte BCe ueTbipex3HauHble HHUCAA, Y KOTOPbIX Bce
nupsl HeueTH:IE.

Ins pemeHus 3ajayu npuMeHsieTcd aAropuUTM TreHepa-

MM BCeX pa3MelieHWH H3 MATH 3JEMEeHTOB IO YeTpe

C NOBTOPEHUSIMH.

4. M3 cemu KpacHBIX H BOCbMH Oefiblx po3 TpeGyeTcs coCTa-
BUTH OyKeT M2 naTu po3. [lepeuncnure Bce BO3MOXKHHIE
BAPUAHTHI.

Jlna peleHus 3ajayu NPUMEFSETCS AJTCPUTM I'eHepa-

UHK BCEX COUeTaHu#i M3 ABYX MO OATb C NOBTOPEHHSMH.

KosuuyecTBo paccmarpuBaeMblx BapHAHTOB IpH nepebo-
pe MoxKeT ObiTb OYeHb GOJBUIMM, UYTO BJeueT 3a CcoGOH
60/iblIHE BpeMeHHBIE 3aTPaThl. B HEKOTOPHIX CAyYasix KOMU-
YeCTBO pPaccMaTpUBaeMbiX BAPHAHTOB YAaeTcs COKPATHUTh,
UCHONBL3YS ONpefeseHHble cBOMcTBA 3anaun. K coxaneHuio,
He cyumiecTByeT OOLIMX pEeKOMeHAAUHH Kak 2T0 CAeJaTh.
B kaxno#i KOHKpEeTHOH 3ajgaue MNPHUXOIHTCH HCKATb CBOH
crocod.

[TponnaocTpupyem cokpainenue rnepebopa Ha Apumepe
CAeAYIIWHUX 320a4:
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3apaua 1. Yacw

B marpuue pazmepa 3)X3 pacnogoxenn 9 nubepbaaros
¢ 3ajaHHBIM TnoJoxKendeM crpesok (puc. 31). Tpebyercs
yCTaHOBHTb Ha BcexX Hupepbiarax Bpems 12 uwacos.

BoamoxHo 9 pasnuuHbiX cnocoGOB H3MEHEHHS CTPENIOK
Ha uupepbiarax. Kaxnabit rakoli crnocob 3amaercs Habo-
pom wudepbaaTos (puc. 32), CTpesKd KOTOPbIX NOBOpPAYUBa-
forest Ha 90° o vacoso#t crpenake. Ha pucyHke nast Kaxuoro
U3 crnocoboB coorBercrByouine 1ugep6aaThl BhIIEJEHBl ce-
pbLIM 1BETOM, KaXIbli €rnocob onpenensiercs HOMEpPOM —
uypcsom ot 1 po 9.

ITepeson cTpeJsiOK U3 HAYAALHOTO COCTOSIHHUSI B KOHEWHOE
IIPOMU3BOAHUTCS MOCJEL0BATENBHOCTRIO HIATOB. 3a OAMH Illar
MOXHO OCYHIECTBUTb MNEpPeBOJA CTPeJOK Ha ULupepbiaaTax
ONHUM H3 YKa3aHHBIX CH0COGOB.

Heob6xoaumo Halitu xparuafiliyio noc/efoBaTeJbHOCTh
L1aroB, HEePeBOASILYI0 CTpeJKH Bcex UHpepbJaToB M3 Ha-
4aabHOH no3uuuu B mosuuuio 12 uacos. [Tonoxenue crped-
ki Ha uddepOaare 3agaercs yncaom or O g0 3: 0 — 12 4,
1 —34,2—~6u, 3—9 u Juaa pelmieHus 3anaud nNpoHyMe-
pyem nudepbiaaTe yuciaamu ot 1 go 9, HauuHad HyMepauHUIio
C BEpXHero JieBOro yria u NPOBOAS €e MO CTPOKaM CJeBa
Hanpaso. Ilpennonoxum, yro TpeGyemas NOCJAENOBaTENb-
HocTh waros HaiaeHa. [Tokakem, yTO MOXKHO OrpaHHYUTHCH
PacCMOTPEHHEM TOJBKO TaKHX NOC/JAEN0BaTEbHOCTEH, ¥ KO-
TOPHLIX FPyNna OAMHAKOBBIX NpeobpasoBaHuil BHINOJHSAETCS
1oC/ie10BaTeNbHO APYr 3a Apyrom. JlelicTBUTe/NbHO, JiBa
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cocepHuX MNpeoOpa3oBaHUsl B HOCJAEROBATEJNbHOCTH MOXKHO
NOMEHSITh MeCTaMH, MPH 3TOM OKOHYATEJbHBIH pe3ysabTar
pU NOCJeJOBATEJbHOM BHITIOTHEHNH NpeoOpa3oBaHUl He
namenuntcs. Iipu 3TOM KOJIMYECTBO OJUHAKOBBIX npeobpaso-
BaHuil B onNTUMaJbHOH (Hambosee KOPOTKOH) INOCJeNOBA-
TENbHOCTH HE TPEBOCXOAMT 3, TAK KaK I0CJeJ0BaTENbHOE
npumenerue 4 ONMHAKOBHIX Ipe0OPa30BaHUE NEPEBONUT LK-
thep6aaTbl B HCXOJHOE COCTOSIHME.

Takum o6pa3om, ecau paccMOTpPeTb BCE BO3MOXKHbBIE
JIOMyCTAMBIe MUHUMAaJbHBIE MOCJAEJ0BATENLHOCTH npeobpa-
30BaHUH, B KOTOPHX Kaxnoe H3 Npeo6paszoBaHUB MOXKeT
BeINOJNHATHCA 0T 0 10 3 pas (1. e. paccMOTpeTh BCe BO3MOXK-
Hble 9-paspsinHbie YHCJa B YEeTBEPHUHOH CHCTEMe CuHncjie-
HHUSA, KOFla KaXXAbl# pa3psj oTpaiaeT KOJHYEeCTBO BHINOJA-
HEHWH COOTBETCTBYIOLIEro npeobpa3oBaHysi), TO MOKHO Hal-
TH CPeAH HHX pellleHHe FOCTaBJEHHOH 3ajmadd. ITO co-
OTBETCTBYeT I'eHEepallMd BceX pa3MellleHUH u3 4 3JeMEHTOB
no 9 ¢ noBroperHusiMu, Hucmo Takux 1mocjenoBaTesbHOCTEH
pasno 4°,

OnHAaKO MOMKHO CYIECTBEHHO COKPATUTb KOJHUYECTBO
paccMaTpUBaeMBbIX NOC/EIOBATEJLHOCTEH, €U NMPOoaHaJH-
3UPOBATb BJAHAHME KaxKJOro u3 npeobpa3oBaHUil H& KOHK-
perubti uugepbsat. B caenyoueid TaGaHue InpuseseHb
MHOKeCTBA TnpeoOpa3oBaHul, BJAWSIUMX Ha KaKAblH H3
ungepbraTos.

Homep 1- Hoomepa npeobpasosa-
HHUH, BJAHAKOLKMX Ha HH-

¢depbaara epbuar

1 I, 2 4

2 1,235

3 2,3 6

4 1,4,5 7

5 1,85 7,9

6 3,5 6,9

7 4,7, 8

8 57,8 9

9 6, 8, 9
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Hrak, na wadepbmar 1 sansior npeobpasosanusa |,
2 u 4. IlonbiTaeMcsl yCTAHOBHTD €r0 B KOHEYHOE TMOJIOXKEHHUE,
BBIIOJIHSIS [OCJAEJOBATENLHO BCE BO3MOMXKHbIE KOMOHHALKH
npeoGpasosaiuii 1, 2 u 4. Ilpn sT1oM J1060H NPON3IBOJIBHBLINA
Habop komOuuHauuil npeobpasosaunit 1 u 2 (B xonuvecTse 4,
U @y, COOTBETCTBEHHO) OJHO3HAUHO ONPEAEISET KOJUUECTBO
npeoGpas3oBaHuii, KOTOpoe HEOOXOAUMO HJisi YCTAHOBJEHUS
nudpepbaara 1 B KoueuHoe mosoxeHue. Takum obpasoM, a,
(pUKCHpPOBAHO [JiA 3aJaHHBbIX 3HAUeHHH @, U 4, 3 BTOpOH
CTPOYKM TabJHUIbl BHIHO, UTO TEMEepPb NOCTATOUHO PACCMOT-
pPeThb TOJIbKO BCEBO3MOXHBIE 3HAUeHHS a3 (MpU yXKe (PUKCH-
POBAHHBIX 3HAYCHHUAX @ H d,), IPH 3TOM 3HAYEHHE ay Oyaer
tdukcuposano. M3 crpouku 3 caenyer, uto ag pukcupoBauo,
U3 CTPOYKH 4 — uTO PUKCHPOBAHO 07, U3 CTPOUKHU D — @y, U3
CTPOYKH 7 — Q4.

Takum o06pasoMm, AOCTATOYHO OCYLIECTBUTL IMepebop Mo
BO3MOMKHBIM 3HAUEHUSAM &,, Gy H d,, BHIMUC/ASIA NPH ITOM
3HAYeHHA a3, Q5 O, dy, Ag. IIpU 3TOM nNoJyueHHAs IHOCJHE0-
BaTeNBbHOCTb AOJIKHA NEPEBORUTH 1H(pepOaaThl B KOHEUHOE
COCTOSTHHE,

Hrak, Ham gocraroyHo nepebpathb 43 gomMGuHaumi, 4TO
3HAUNTEJNBbHO MeHblie, uem 4°,

3apavya 2. Paspea nachaeacrsa

bapouecca ¢on bupaunrxoden ocraBuna nocie cebsa
ABYM jaouepsiM Japeun € 30JI0TbIMH MOHETaMH. Ee 3aBeia-
HH€ I[V1aCHJI0, YTO BCE 30JI0TO MOJYUYHT COCETHHH MOHACTHIPb,
€CJIM JouepsiM He yJaacTCl pasfesuTb COAEePKUMOe Japiia
Ha /ABe paBHble 4acTH. JLOCTOUHCTBO Kaxa0#H 3070T0f MoHne-
Thl SBJASIETCS LEJBIM UHUCJAOM.

IIpumep. Ecau moHeTH B Jiapue ObLIH JOCTOHHCTBOM
2,10, 4, 3, 7, 4, TO UX MOXKHO Pa3AeJUTb MeXAY HACJEIHH-
mamu caeaywoium o6pasom: 10, 3, 2 u 7, 4, 4. Ecau xe
30J10TBI€ MOHETHI Oblyin foctouucteoMm 1, 9, 7, 3, 8, to pasnen
HacJAeACTBA HCBO3MOXEH, M OHO NOCTAaHETCS MOHACTHIPYO.

[Tporpamma goJs:KHa BBOOUTb KOJHYeCTBO MOoHeT N H ux
JIOCTOHHCTBA @), Oy, ..., Qy. PesyapraToM paGoThl nporpam-
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MBI JIOJIXXHO ObiTb COOGLIEHHE: «pa3fes HACAEACTBA HEBO3-
'MOMKEH» HJIM «pasfest HACJeACTBa BO3MOKeH», B nociennem
ciayuae HeoOGXONMMO YKa3aTb, MOHETH KAaKOTO JOCTOMHCTBA
NOJIYUHT KaKjaasi H3 HacJeaHHL.

O6o3HayumM CyMMy HOMHMHAJOB BCeX MOHeT Yepe3 S. 310
YHCJIO0 JONKHO ObiTb YETHHIM, MHAUYE pa3fies HEBO3MOMKEH.

Has pewenuss nanHol 3ajlayd MOXKHO, HalpHMep, OPH-
MEHUTh ajroputm (D.4) AJisi reHepalluu BCeX TOAMHOXKECTB
MHOXKECTBA MOHET M TOHCKAa CPEIH 3THX NOAMHOXECTB
TAKOr0, CTOMMOCTh KoToporo pasHa S/2. Iloxg cTouMocCTbio
nOAMHOXeCTBa OyaeM TMOHHMAaTb CYMMAapHYK CTOHMOCTb
HOMHHAJ0B MOHEeT, BXONSINHMX B JAaHHOE TOAMHOXEeCTBO.
KosnHuecTBO MOAMHOXECTB PaBHO, KaK yke oTMeuaqoch, 2V,
IMonbiTaeMcss COKpPaTHTb KOJHYECTBO pacCMaTpUBaeMbIX
NOJAMHOXKECTB, UCXOAA M3 CJefylomux coobpaxenuii:

1) Hu oxna u3 Hac/elHUD, He MOXKET MOJYuUUTH OoJiee
noJioBHHEl Hacjexncrsa. [loaroMy Hac He uHTEpecyoT Noj-
MHOXKECTBA CTOMMOCTbIO Gostee wem S/2,

2) Ecau yKe CreHepupOBaHO HEKOTOPOE IMOJAMHOMXKECTBO
A co croumocThlo Gosawnwe S/2, To poGaBienHe JIOOBIX
3JIEMEHTOB K 3TOMY IIOAMHOMECTBY He CMOKET [PHBECTH
K pPEUIeHHI0 M, CJIEfOBATEJIBLHO, TEHEPHPOBATh HX HE HMeEeT
cMbicaa.

3) MakcuMasnbHasi N0 HOMHHAJIbLHOH CTOHMOCTH MOHETa
(mycTh 3TO MOHETA @,) XOJIXXKHA MONacTh K OJHOH U3 Hacael-
HUI[, TIO3TOMY paj3jlej HacJeACTBA HAauHeM C 3TOH MOHETHL.
U3-3a 1010, 410 CTOUMOCTb BHIGPAHHON MOHETHl MaKCHMaJb-
Hd, PAa3HOCTb MeXAY S/2 M CTOHMOCTBIO 3TOH MOHETH
MHHUMaJibHa, 4YTO, BO3MOXKHO, NPHBEAET K YMEHbLIIEHHIO
KOJMYeCcTBa paccmarprBaeMbix BapuautoB. C 31Ol  XKe
LEJbI0 OTCOPTHPYEM MOHETHl B NMOPALKE HEBO3pacTaHus HX
HOMUHAJIOB,

4) Ecau ogHa 3 MOHET MMeeT HOMHHAJ, PaBHBIH MoJio-
BUHE HUCKOMOH CyMMbl, To pa3bHeHue HaiaeHo.

5) Ecnu xorh onHa MOHeTa UMeeT HOMHHaJ GoJee 10J0-
BHHBI HCKOMOH CYMMBbl, TO pa3fueHHe HEBO3MOXXHO.
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Thl

[Myuktol 4 1 5 10CTATOYHO MPOBEPHTHL TOJNBKO /I MOHE-
C MAKCHMa/JbHbBIM HOMMUHAJOM,
B maccuse A GyneM XpaHUTh HOMHHaAbI MOHeT. B mac-

cHBe §f B Aveiikax ¢ uHAekcamu ot 1 no st[0] xpausarcs
HOMepa BBIOpPAaHHBIX cefiluac MOHeT (B OTCOPTHPOBAHHOM
maccuBe). MoHerbl ¢ 3THMH HOMepamu 00pa3yioOT MOJAMHO-
JKeCTBO CTOMMOCTH S. B MmMaccuBe rez momecTim Te€ MOHETH,
KOTOpBIE [OJIYUHT OAHA K3 HACJe[HMI, TOTIa Apyras noJy-
YUT OCTABILUHECS MOHETHI.

DTu paccyKAeHus SBASIOTCS OCHOBOH CEAYIOLIEro ajro-

puTMa:
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summa: =0
aag ior 1l gon

HIL {HAXOAHM CTOMMOCTH
| summa: =summa+-a i IHACJeLCTBa
KIL

otvet: == «Her peulerus»
ecan mod (summa,2)=0

TO
summa: = div (summa,2)
aas i or I no n—1
aas j or i+1 go n
ecau alil<<alj]
TO {COPTHPOBKA «NY3bIPHLKOM»
k:=ali] IMaccHBa
afi]: =alj] 1C HCXOAHBIMH JAaHHBIMHU
alj]l:=k !B MopsaKe yObIBAHHUS
BCe ”
KN
KIY
st[0]: = ! KOJIMYeCTBO BLIOPAHHBIX cefiyac MOHET
stil}: =1 !MHJAEKC MOHEThl ¢ MaKCHMAaJbHBIM
{HOMHHAJIOM
si=all]
ir=st[i]41 {HOMep ouepeaHOH A06aBasieMOH MoO-

‘HeThl



ecau a[l]>summa

TO
otvel: = «uer pelmenus»
st[t]:=0 :pmonaraem st[l]=0, uro6el nponycruts
PHHKA «HOKa»
BCE
ecau a[l]=summa
TO
otvet: =«ectb peilieHue» (5.5)
rez[l]:=all]
BCe

noka (st[l}=1) u (otvet=«uer pemenus»)
HLL

noka (i<C =n) u (otvet=<«Her pewenps»)
HIL

st ==5-} g[i] :neiTaeMcAd A0GABHTb MOHETY K
lcymme
eCJIM S==summa
TO
otvet: = «ectp pewenue»
x:=st[0]
aig j or 1 po x ‘HaHJeHHOE pelleHHe
HIL {coxpaHsieM B MacCHBE
| rez [j]:=a[st[j]] rez
K1
rez [x4 1]: =a[i]
HHaye
ecad s<<summa
TO :aoGaBJjiieM OdYepeaHYl0 MOHeTY K

:yxe BbIOpaHHBIM
st[0]: =st[0]4 1 :yBenHuuBaeM KOJHUYECTBO
:BbIOpaAHHBIX MOHET

x:=st][0]

st[x]}: =i ‘HHJEKC BbIODaHHOH MOHETH
33HOCHM B MacCuB

HHaue !MOHeTa He MOAXONHT

s:=s—a|i] :mpeBbilleHa SUmMmmMma
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BCe
it=i+1
BCE
K
{ecJId pellleHHe He HalifieHO, TO BO3BpalllaeMcs Ha
Jwar Hasap,
:T. e. BuiGpachiBaeM MOC/AEIHIOI0 [0GaB/IEHHYIO MOHETY
x:=st[0] ‘yaajeHue nocsaegHel
ir=st[x]+1 1 106aBJieHHON
s:=s—a[st[x]] :MOHETH H3 BHIGPAHHBIX

st[0]: =x—1

:MepexoiMM K cuaeiylolleii MoHeTe

K1l
BCE

Paccmorpum paGoTy HaHHOrO ajdropurMa Ha IpHBeAeH-

HoM Beiiue npumepe. [locse COopTHPOBKM MacCHBa HMeeM:
a=(10, 7, 4, 4, 3, 2);
summa =15,

s=10;

st=(1, 1,0, 0, 0, 0, 0).
Boinumem 3HaUeHHA MePEMEHHBIX IPH KaXKAOM NPOXOXK-
aequu uuxaa I[NOKA.

SHAUCHHE | 3..ucuue mepemeHKO S Macens st

nepemMeHHoi i

2 s=10+a[2=17>15  [st=(1,1,0,0,0,0,0)
s=5—a[2]=10;

3 s=10+a[3]=14<15; st=(2, 1, 3, 0,0, 0,0

4 s=l4+a[4]=18>15;  |st=(2 1,3, 0,0,0,0)
s=s—al4]=14 i

5 s=14+a[5]=17> 15; st=(2, 1,3, 0,0,0,0)
s=s—a[b]=14

6 s=14-+a[6]=16>15; st=(1,1,3,0,0,0,0)!
s=s5—a[6]=14;
s=s—a[3]=10;

! DsieMenT s¢[2]=23, X0Tb U NPHCYTCTBYET B MacCHBE, HO B JasbHeHnIeM

paccMmorpenud He ydacTByerT,

st[0]=1.
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3navenue ne-

o 3HaueHHe nepeMeHHol § Maccus st
peMeHHOH i
4 s=104a[4]=14<<15; st=(2, 1, 4, 0, 0, 0, 0)
5 s=144a[5]=17>15; st=(2,1,4,0,0, 0, 0)

s=5—a[b]l=14;

6 s=14+4a[6]=16>15; st=(1, 1, 4, 0, 0, 0, 0)
s=s—a{6]=14,
s=s—al4]=10;

5 s=10+a[5]=13<15; st=(2, 1, 5, 0, 0, 0, 0)

6 s=13+a[6]=15;
rez=(10, 3, 2).

Merog, ncnonb3oBaHHbIR AJ14 pelieHUs NAaHHOH 3a1auH,
Ha3blBaeTcs nepefopom ¢ 6038paATom UIH GeKTpeKuHzom
{Backtracking).

Hexoropele 3anaum, siBASIIOUIHECs Ha TePBbIH BIMVIAL
nepeSOPHbIMH, MOrYT ObIThb pelueHbl APYTHMH METOAAMH.

3apnaua 3. «Cyacrausnie» GUIETH

COCTaBUTb AJTOPHUTM ONpEAesNeHHs] KOJTHYECTBA IHIeCTH-
3HAYHBIX «CYACTIHBHLIX» TpaMBalHbIX 6UAETOB, y KOTOPBIX
CyMMa MepBbIX TpexX LH(pp coBIajaeT ¢ CyMMOH Tpex Io-
caenHux. Ta 3aj1aya pacCMaTpPUBasach CPeIH 3axay MOBbI-
IIEeHHOH CJIOXKHOCTH IyiaBsl «PexyppeHTHbIE YPAaBHERUA U H-
HaMHUecKoe IporpammupoBaHue» (3amava 1). Merom ee
pemeHusi He 9BJAseTC HepeGOPHBIM, XOTH, Ha MEPBBIH
B3NIsAJ, 3Ta 3a/aya CBOJUTCS K reHepallHH BCeX coueTaHui
u3 10 mo 6 ¢ nmoBTopennsMH.

Ecau 6nt B 3anade tpe6GoBasoOCh HE TOJNBKO MOACUHTATH
KOJIUYECTBO «CHACT/AUBLIX» OHJIETOB, HO H BBIIATH HOMepa
3THX OHJIETOB, TO B 3TOM cCJyyae HeOOXOAMMO OblI0 OBl
MCIIOJIH30BATh TOJNbLKO NepebOpHLIA MeTon.

Ha npumepe 3Tofl 3ajaun BuAHA pa3HulAa MexXAy MOA-
CYETOM KOJIMYECTBA BAPHAHTOB, YOBJIETBOPSIOUHX YCAOBHIO
3a/ayd, M resepauueil 3THX BapUAHTOB.
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3AJAYU 019 NOBTOPEHUS

1. CkonbKuMHU crioco6aMi MOXKHO PacKkpacuTh BEPILHHBI
Ky6a B TpH 1BeTa (Hanpumep, KpacHslfl, CHHUH U 3esedblf )?
Haneyatare BCe BO3MOMKHBIE CMOCOOHI.

2, CKOJALKUMEM PA3JHUHBIMH CHOCOOAME MOXHO HajleTh
Ha HUTb ceMb OyCHH JABYX LIBETOB — CHHero H OGegoro?
HaneusaTaTs BCe BO3MOKHbie BapHaHTHI.

3. CKoJIbKO pa3iHyYHbBIX Oxepesnid U3 CeMH OYCHH MOXK-
HO COCT2BHTb M3 OYCHH NBYX IBETOB — CHHEro n 6ejoro?
(ITop oxepenbeM MOHWMAETCAA 3aMKHYTash HHUTb C HaHW-
3aHHBIMH Oycwnamu.) Hanmesatarb Bce BO3MOXKHBIE BapH-
aHTHL. '

4. CROJIBKO PA3JINUHBIX OXKepeqHH MOXHO COCTABHTL H3
JBYX GejibiX, IBYX CHHMX M ABYX Kpacubix Oycud? Hareua-
TaTb BCe BO3MOXHBIE BAPHUAHTHI.

5. CKOJIbKUMU pasJIMuHbIMH crocobaMyu MOKHO TpaHH
Ky6a packpacutb B dernipe npera? HaneuaTaTh Bce BO3-
MOXKHbie BapHaHTHL

6. 'pann xyb6a MOXHO PACKPACHTh: a) Bce B GeJbiid
uBet; 6) Bce B uepHbIH HBeT; B) 4acTh B OeJiblii, a OCTa/bHbiE
B uepHHIi. CKOJILKO HMEeTCs PasjduHBIX Coco60B packpa-
cku? HarmeuaraTh BCe BO3MOXKHbBI€ BAPHAHTHI.

7. Haneuarats BCce ueThipexaHauHble JeCATHYHBIE UHC/IA,
y KOTOphiX Bce mudpo pasubvie. O6o6muTs Ha N-3HauHble
LI (W ER

8. Ilama cobupaercda NPHIJIAacCHTb CeMEPbIX CBOHX APY-
3eifl HA HecKoOJIbKO 3BaHbIX 06enoB. Ee cros, oxHako, Hepe-
JUK, 1a U o6el «B Y3KOM KPyry» HECOMHEHHO ropasio
npuaTthee. IloaTromy oHa peumraer mpursailaTh KaXXibli pas
JHiIb Tpoux rocrei. Kpome rtoro, el xouercs, uToGbl KaxK-
Jble IBoe ee Apy3el HelpeMEeHHO BCTPETHJHCH 34 €e CTOJIOM,
npHYeM oHa mpenanodna Ovl, UTO6Bl OHH BCTPETHJIHCH JIHIUb
ofHaxAbl. Kak xoasfike pacrnpenejsuTbh NPHIrAALIEHHS HO
AHAM?

9. HanucaTp ajropuTM BbINJAATHl 33AaHHOH CyMMBbl ne-
Her BCEeMHM BO3MOXHBIMH cnocobamu. B Haauuuu umewoTcs
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Kynwopbl pocreuncrsom 1, 2, 5, 10, 20 u 100 nonnapos.
KosnuecTso kymiop Kaxaoro BHAZ He OrpaHHAUEHO.

10. Hanucatbp nporpammy, koropasi u3 6ykB A, B u C
TOCTPOAT CJIOBO AJHMHBI N, B KOTOPOM fBa Ji06biX CTOSIHHX
pAAOM MOACJOBA Pa3NHUHBL.

Hanpuwmep:

csioBo ABCABA cocTaB/eHO NPaBHJbLHO;

ciioBo CABABC cocraB/ieHO HENMPAaBHJILHO, TAK KaK CO-

yeraHusi OykB AB crosit psiaoMm.

11. CyiuectByloT uucna, ofjajawnide CBOHCTBAMHU:

YHCJA0 JENUTCS Ha BCe CBOH HUDPEHI

YUC/I0, NMOJNYYEHHOE M3 [AHHOrO 3aiuchbid uudpp B 06-

paTHOM IOpsiiKe, TOXKe JeJHTCcd Ha BCe CBOM LHGPHI.

IIpumepom Takoro uyucaa asaserca 216. CocraButh npo-
rpaMmy [JISl TeYaTH BCEX TPEX3HAUHBIX YHCes, 06J1a7a0Mux
5TUMH cBoHcTBaMu. Uucsaa ¢ ORMHAKOBBLIMH TIEPBOA H T10-
ciaepdeid UMppPoOd He Ned4aTaTs.

12. CocTaBUTb aJrOpUTM MOJIYYEHHS] CJAOBapsi MJIEMEHHU
tymba-iom0Ba, ecqid U3BECTHO, YTO:

anaBUT A3bIKA ITOTO MJEMEHH COHepKHUT 4 OYKBH — 4,
b, ¢, d,

CJ0Ba Ha #3bIKE 3TOT0 MJEeMeHU He CcoNepXkar IBYX
H 0osiee OJHHAKOBBIX OYKB NOADPSAA.

13. Kaeruaroe nose nX n oxpaHsAercss m BOMHAMH Laps
Aprakcepkca, 32HUMAIOLMMH PAa3JUYHBIE KJIETKH 3TOTO [0~
as. 1lapp xoueT pacnoJsioxXHUTh BOHHOB Tak, 4Tolbl obeciie-
YUTh MAKCHMAaJIbHYI0 CYMMapHYIO 3aIlUINEHHOCTh I'PaHHILBI
cBoero BJaajgeHus, T. €. 4 (n—1) KJIETOK HENOCpPENCTBEHHO
NPUMBIKAOHUX K nomo. Kaxabili BOUH OXpaHseT Te npurpa-
HUYHBIE KJETKH, KOTOpPble OH «BHJUT» T0 TOPH30HTAJIH,
BepTHKAJU U auaroHayssaM. [Ipu aToMm, 3aIUUILEHHOCTD KJET-
KM TPONOPUHOHAJABHA KOJHYECTBY BOUHOB, €€ OXPaHSAIONINX,
ITomorute Aprakcepkcy Ha#itH xoTsi GBI OJHO MOJIOKEHHE
BOMHOB IO ero XeJaHHIo.

14. ¥ uerpipex KyGHKOB I'DaHH OKpalueHb! B YEThIPE Pa3HbIX
UBeTa: KpacHblil, CHHHH, 3eJeHblfl 1 opanxeBblH. Paspeprku
3THX 4YeThipex KYOHMKOB BBIIVISAAT CJAeAyHINHM obpasom:
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Hanucats nporpammy, KoTopasi cocTassiia 66l H3 3THX Ye-
ThipeX KyOUKOB NPAMOYTONBHYIO TIPH3MY, Ka)knasa GoxoBas
rpasb KOTOpO# packpalleHa BO BCe yeTbipe usera 6e3 MOBTOPeHH.

SAJAYH MOBBIIMEHHOK CNO)XHOCTH

1. Jlana crpoka S u ma6op A cnos Ay, ..., A,. Pa3burb
cTpoKy S Ha cjaoBa Habopa BCeMH BO3MOXKHBIMHA CnocoGamiu.

IMlpumep: S=ABBC

A=A, A,=AB, A;=BC, A,=BBC, A;=H, A¢=B

S =A B BC

S =A BBC

S =AB BC

2. B wanucanHom Buipaxenud ((((1?2)?3)?4)?5)?6 swme-
CTO Ka)ACro 3Haka «?» BCTaBUThL 3HAK ofHoH u3 4 apudp-
Meruueckux onepauuii (-}, —, =, /) tak, 4Tobul peadyiabTaT

BbiudCAeHUN paBHsscs 35 (npu meseHuu nApobHAs YacTh
B wacTHOM oTOpaceiBaercsi). Hafitu Bce pemieHus.

3. CocraBuTb NporpamMmy, KOTopasi IledatraeT BCe pasjiy-
Hble npejcTaBieHns uucaa N B BHIE BCEBOZMOXHbLIX CYMM
HaTypaasHblx uduces. [Ipencrapienust yucia, oTjauvaomye-
€S TOJIBKO MOPSJKOM CJaraeMbiX, CIUTAIOTCH OJUHAKOBBIMH.

4. HanucaTtb nporpaMmy, 0TBe4YaIOILYI0 HA BOMPOC, MOX-
HO i U3 N mauHBIX nmpsaMoyroasuukoB II; pasamepos (a;, b;),
i=1,..., N, caoxutb oqus 60110 npsamoyroasvHuk Il pas-
Mmepa (a, b). Huxnuii nesuiit yros 604bL0T0 NPAMOYTOJbHU-
ka umeer xoopauuaty (0; 0), cTopoHb LapaiesibHbl OCSM
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KOODJHHAT; MaJeHbKHE NPAMOYTrOJbHHKH MOXKHO {I0BOPAUH-
BaTb, HO TaK, YToObl HX CTOPOHBI NOCJE TMOBOPOTA OCTaBa-
JHCh [apaJuJieqbHBl 0CAM Koopauuat. [Ipu cocraBieHuu
I1 npsamoyroabuuku II; MOryT GbITh HCIOAL3OBAHLL HE BCE.
Ilpamoyrosbuukn II; ne nepekpuiBaICs.

Orpaunuenusn: N<<8; a, b, a;, b, — neavie yucaa.

OTBeT BHIaTh B BHJE «a» — «HET», ¥ B Cjydae «ga»
Heo6X0JMMO BBIZATh IJSI KaxJ0To mnpsmoyrojabHuxa I,
obpasyomero I, KoopaUHATY €ro J1eBOro HUKHEro 4 Npapo-
r0 BEPXHEro yrJoB H ero HoOMep i.

5. VUrpopoil aBTOMAT COCTOMT U3 HECKOJNBLKHX H30THYTHIX
TpyOoOK, 1o GopmMe NOXOXKUX Ha mNepeBepHyTylo GykBy Y.
Ceepxy y TpyObl HaxOLUTCS BXOJHOE OTBEPCTHE, 4 [Ba
BBIXOJHBIX OTBEPCTHA — CHU3Y. Tpyba MOXKET HaXxOZHThCA
B OJHOM M3 JBYX BO3MOXHHIX cocrosuuii. Cocrosanue 1 —
3TO COCTOSIHHE, B KOTOPOM 3aKpbIT JeBslll Bbixon, CocTosiHUue
0 — 3akpuIT NpaBbifi BBIXOJ.

[Hapuku knagyrcst BHYTPb OAHH 32 APYTruM yepes BXOJ-
Hoe oTtBepcrre. B Cocroanun 1 (puc. 33, a) miapuk nokugaer
TpyO6y 4epe3 He3a6JIOKUPOBAHHBIN MPABBIA BHIXOJ, IPH ITOM
Cocroanne | aBromarudecku wuaMensercs Ha CocrosiHue
0 ((puc. 33, 6), npasbiii BXxoA 3a0A0KHPOBaH, JieBbili — Her).
B Cocroannu 0 Bce mpoucxoaut Hac6GopoT.

a Bxod 6 Bxod
nebstit buxod  npabud bnxod neboutl Byxad  mpobui Bexod
Puc. 33
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c4
) G7 c8
Puc. 34

Ilycts urpansubiii aBromat coctoutr u3 8 Y-06pasHbix
TPyOOK, MX B3aMMHOE PACIOJOMKEHHE TIOKA3aHO HA PUCYHKe
34. Bol moxerte 3abpaceiBaTh Wwapuku yepe3 Bxox A, Bxoxn
B wau Bxon C. Ilycre, Hanpumep, nepBblil niapUK ONYyCKAETCH
yepe3z Bxox A. Ou noxkunaer Tpy6y G, yepes JieBBIH BbiX0Ol,
u3Mensisa ee cocroanue ¢ 0 ua 1, nocrynaer B Gy U nokujaaer
asromat uepes JseBhiil Boixon Gg (u3mensas CocrosHue Gy
¢ 0 na 1). Oty npouenypy 3anuuieM CAeAyIOLIHM 06pa3om:

A

3arem 3abpocum wapuk uyepes Bxon A (oH Haxozurtcs
B Cocrosinuu 1). Hlapuk nokunaer G, uepes npapbiil BoIXos,
namenss Cocrosuue 1 B Cocrosinme 0, monanaer B G,, NMOKu-
naer G, uepesd npaBbiii BeIXoa, uamensis Cocrosnue 1 B Co-
crosnue 0, nonagaer 8 G, HOKHAAET ABTOMAT uepe3 JIEBbif
BbixoJ (u3mensst G; u3 Cocrosiusg O B Cocroauue 1). Bee
BBIILIEU3JI0KEHHbIE AEHCTBUS Mbl 3alHlieM B BUAE!
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Ecan Mb ONycTHM TpeTHH wapuk uepe3 Bxon B, uersep-
Thii — uepe3 Bxon C, 1o Bce efiCTBHS 3aNUIYTCS CAERYH-
mum obpasom:

AABC

Heo6xonumo:

[) Bpectu ¢ kaaBHaTypbl NOCAE0BATEALHOCTL U3 & ABO-
HYHBIX UHOP (6UT), NIOKA3bIBAOILEX COOTBETCTBEHHO HAUYaJlb-
roe Cocrosinve G, — Gy

Bur 7 6 5 4 3 2 1 0

BXO}I Gg Gy GG G5 G4 63 GQ Gl

Hanpuwmep, nocaenosaresnbunocts 11001010 osunauaer, uro
Gy, G;, G, u G, naxonarca B Cocrosinuu | (seBnifi BXOA
3abaokuposan), torpa kak Gy Gs Gy u G, Haxomsitcs
B Cocroauuu O (npaswiii Bxoa 3a06JI0KHpPOBaH).

2) BpecTn ¢ KAaBHATYypPhl BTOPYIO MOCJAEN0BATENbHOCTh
13 8 6ur, noxkasniBawiiux kKoHeunnie Cocrosinug Gi— Og.

3) Haneuartats mnocaenoBatesbiocts xon08 A, B uan C,
YKa3biBaIOUIYI0, KAKAM 00pa3oM MOXHO NMOJYUHTh KOHEYHYIO
no3uiHio, 3abpaceiBas wapuku uepes Bxoxm A, B u C.

6. Tlycts csioBo — 3710 HOC/JEAOBaTeNbHOCTL OT 1 10
8 3arsnaBHBIX OYKB JIATHHCKOTO aJ(aBUTa.

3anaerca MHuoxectso caos A={a[l], a[2], ..., a[n]}
n<<10. M3 cuaoB wmHoxectBa A COCTaBJSIETCHA TEKCT —
110CJIEN0BATENBHOCTh CJA0B, 3a[IHCAHHBIX IPYr 3a Apyrom Ge3
npo6esioR. Ci0Ba MOryT BCTPE4aThCst B TEKCTE MPOH3BOJIb-
HOE UYHCJO pas.

JemudpoBKka TekcTa — 3T0 pa3bHBKA TEKCTa HA CJOBA
Muoxkectsa A. B pmemudpoBaHHOM TeKCTE CJ0Ba pasuens-
10TCst npoGenamu.
 Heo6xomumo:

1) Onpenenutb, CyliecTsyeT JiM AJAS 3aJaHHOO MHOXe-
ctBa A Tako#l TeKCT, KOTOpHIA AeiHpyeTcs He eIUHCTBEH-
HHIM 06pa3oM (CaM TEKCT NPUBOAUTHL He HANO).
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IIpumepn:

a) A={B, C}

Jlio60# Texer pemudpyercss ONHO3HAYHO.

6) A={B, BC, C}

CymecTByer TEKCT, KOTOPHI# aewudpyerca AByMs CIO-
coBamu:

Tekcr — [emudpoka

BBC —~ BBC

BBC — B BC

2) Ecad Takofl TEKCT CYUIeCTBYET, TO HCKJIOYUTb H3
MHOXEeCTB2 A MHUHUMAJbHOE YHCJAO CJOB TAK, YTOGH mocJe
9TOro J060H TEKCT, COCTABJEHHEIH M3 CJOB MOJYYEHHOrO
MHOXKecTBa A, nemndposaljcsa ogHodHauno. Hameuatarts 5TH
UCKJloueHHble ci0Ba. Ecau Ttaxolt na6op He eNMHCTBEHHBIH,
TO HameyaraTb Bce HabGOPBHIL

3) 151 BBeJ@eHHOro T€KCTa MPOM3BECTH €ro ,ueum(prBKy
U, ecjn Jgemin(ppoBKA He eIUHCTBEHHAs, BBIBECTH BCe Ba-
PHAHTHI.

IHIpumevanne [lopanoxk BBINOJHEHUS HNYHKTOB CTPOro GUKCH-
poBaH.

3AIAYHK NJiS CAMOCTOATEJILHOIC PEHIEHUSA

1. Bo Bpems mnoeznkd Ha Moe3jle JeBOYKA 3aMeHHJa
B HA3BaHWH MOe31a KaxIyio OYKBY ee HOMEDOM B PYCCKOM
andaBuTe W TOJY4YHJa 3anUCh H3 EIHHHI H JIBOEK
«211221—21221». Onpenenutsb, OTKyAa H KyLa HAET M0e3J.

2. launbie N KOCTOYEK HOMHHO 1O TNPABHJIAM HIPHl
BBHIKJIAABIBAIOTCH B NPSAMYIO LEMNOYKY, HauuHasl ¢ KOCTOYKH,
BBHIGPpaHHOH MPOU3BOJBHO, B 00a KOHIA JI0 T€X MOp, [0Ka 3T0
Bo3moxxHO. [locTpouTh afropuT™M, HO3BOJAAOINMHA onpese-
JIMTh TAKO# BAPHAHT BHIKJAABIBAHHA 3aXaHHBLIX KOCTOUEK,
IIpd KOTGPOM K MOMEHTY, KOTJAa LeNoYKa He MOoXKeT ORIThb
MPONOJKEHA, «HA PYKAX» OCTAHETCH MAaKCUMAaJbHOE YHUC/IO
OUKOB.

3. B guserkax tabnunsl paccraBieHbl yuciaa. PaccraButs
B 3THX KJerkax K ¢epaeft Tax, uToOBl OHH JApYr Apyra He
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6usan d uTOOHl CyMMa uHCeJ, HUMH 3aKpbIBaeMbIX, Obljia
MaKCHMAaJbHOH.

4. Beomutcsa crpoka He Gosiee ueM U3 6 UHPP H HEKOTO-
poe nejgoe uyucao R. PaccraButh 3Haku apHpMeTHUECKHX
onepanufi -+, —, %, / (HeJeHWe eCThb HeJeHHE HALEJO,

1. e. 11/3=3) u oTKpLIBawIlNKe U 3aKPHIBAWIINE KPYIJabie

CKOGKH TakK, 4TOGBl MOJAYYHTb B PE3yJbTATE BLIUHCJEHHSA

yucao R. Jlumuue xpyriasie cko6xu omuOKo# He ABJASIOTCA.
Hanpuwmep: Crpoxa 502597, R=120:

((5+0)%(25—(9/7)))=120.

5. [Tepeyucaurs BCe PAacCTAaHOBRKH CKOBGOK B fpOH3Bele-
HUM n coMmHOoxuTeseH. TTopAROK coMHOXHUTeJNed He MeHsd-
ercsi, CKOOKH MOJIHOCTBIO OIpEeAeJsioT HOPAJOK AeHCTBUR.
(Hanpuwmep, nass n=4 ectb 5 paccTaHOBOK:

((ab)c)d, (a(bc))d, (ab)(cd), a((be)d), a(b(cd)).)

6. CocraBuTh Nporpammy, KOTopasi meyaraeT BCe pas-
JIMYHbIE MpecTaBjeHuss uucjga N B BHAE BCEBO3MOXKHBIX
cymMm K HartypaabHeIX uuceds (1<CK<CN). IlpencraBnenns
YHCJia, OTJAHYAIOUIHECS TOJBKO IOPAAKOM CJaraeMmblX, CUH-
TAIOTCA OXMHAKOBBIMH,

7. CocrtaBuTh NPOrpamMmy, KOTOpasi neuataer BCE pas-
JIMYHBIE TIpefCTaBaeHud uyucjga N B BHJIE BCEBO3MOXKHBIX
npouspenenuit K Harypasbubix uuces (N, K — BBoasircs,
1<CK<CN). Ecim K=0, To BbAarb BCE BO3MOMKHBIE IPO-
nasBenennd. [Ipeacrasienus yuciaa, OTJHYAIONIHECH TONBKO
MOPSiIKOM COMHOXKUTEJ e, CYHTAIOTCH OJUHAKOBBIMHU.

8. B Hexoeli fmeTCkoll KHHTe CTPaHHIM pasieseHsbl Ha
TPH YACTH, TIPHYEM KaXKAYI YacThb MOXKHO IePeIHCTHIBATh
oTaeabHo. Ha kaxpo#l cTpaHnile TPEXCJOXKHbIE UMEHA 3Be-
pefl pacrnoJickeHBsl TakK, UTO KaxKJbli CJIOT HaXONHTCA HA
OfHOW YacCTH CTPAHUIbI, HANPUMED, CJaOrd crosat Tak: E-le-
fant, kro-ko-dil, kan-gu-ruh. [Tocae nepenucrsiBanus onunoi
4ACTH CTPaHuUBl BO3MOXKHB coBmemenus: Kro-ko-fant, kan-
le-dil.

Hanucats nporpammy:
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a) C NOMOILbIO KOTOPOH TPEXCJOXKHble WMeHa 3Bepei
MOXHO Oyner R06aBiATb B KHHTY,

6) KoTOpas HaXOAHT H NPOTOKOJHPYET, KAK MOKHO Tie-
PeJUCTBIBATh KHHUIY, YTOObI HAUTH HYTb OT OIHOTO
JaHHOFO HMeHH »KHBOTHOTO K JpYyromy;

B) KOTOpasi, pelIUB NYHKT §), HAXOLHMT HECKOJbKO CIIO-
co00B MnepeJuCTblBAHHS.

9. Ecau KT0-TO 3aX0uUet PasBecTd B aKBAPDHUYME 3K30TH-
YeCKHX pbI0, TO OH He cMOXKeT 0B0HTHChL 6e3 coBeTa aKciep-
ta. Ilpu mokynke cjeayer HMeTb B BHAY, YTO He KaXKABIA
BUJ pbi6 yXKHBaeTcss ¢ APYTMM BHJIOM H, KOHEYHO, PBIGHI
HECOBMECTHMBIX BUJIOB HE JOJIKHBI XHTh BMECTE B aKBapuy-
Me H 6OpOoThCA HJM AaXKe IOexaTh APYTr Apyra.

Heo6xonumo Hanucath nporpammy, Kotropas 3anpamiu-
BaeT:

a) CyMMYy, KOTOPOH pacHopsXalwTcs NPH NOKynke puib;

6) uMeromiecss BUAB pPbi6 C LeHAMH 3a IUTYKY;

B) BHABl Db, He NepeHOCsIUe APYI ApyTra.

ITokynartenio noJiKeH GbITh BHITHCAH Y€K HA MAKCHMAaJlb-
HO BO3MOMKHYI) CYMMY, C nepedyuc/jieHdeM BHAOB pPbIO, KOTO-
pbl€ MOTYT YKHMBATHCSI APYT C APYrOM.

10. I{sipokos npoGuBaer Ha NJHHHOH HoJoce Gymaru 1o
JBA ONMHAKOBbIX OTBEPCTHSA 32 ONHO HAXKAaTHEe ero poiyara
U TOCJe HECKOJBKMX HAXATHH MOJy4aeTcs CJejylolliee co-
cTosinne Oymard.

o O o (oo O 00O | OO O O

JI I JI T I JUI TII1 Ja [

byksost JI u Il non aenroii o6o3navaioT COOTB(;TCTBE‘,HHO
JIEBOE W NIPABOE OTBEPCTHSA ABIPOKOJIA.

Ilo u3BecTHBIM KOOpAMHATAM OTBEPCTHH HA HOJIOCE Ollpe-
DeJIUTHE BO3MOXKHYIO IUMPUHY MEXAY OTBEPCTHSIMH HABIPO-
KOJa. ‘

11. B 6usere naccakupa 0Kasajnoch NpoOSUTO OTBEPCTHH
Gosbiie, ueM HIThiped B Kommocrepe. Ilaccaxup yrBepx-
Iajd, YTO TNOJIB30BAJCS TONBKO OAHHM KOMIIOCTEPOM, HO
cjyyaliHO Ha)Kas Ha Hero Heckojabko pa3. Kowurpoaepy
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TpebyeTcst ONpeNeSUTh, MOTJIO0 U GbiTh MOJYUEHO 33T4HHOE
PAacCIOJIOKEHHE OTBEPCTHH OLHHMM U TE€M K€ KOMIOCTEepOM,
ecau Guijler MOMKHO NpobuBath ¢ O0GEHX CTOPOH HEOrpaHH-
YEHHOE YUCJIO Pas M MPOU3BOJbLHO NepeMeliaTh U OBOpavH-
BaTb OTHOCHTENbHO KoMmmoctepa. [lpoGurbie orBepcrust He
BHIXOAAT 3a mnpeznennt Ousera. B Guaere Guio mpobuto
N (N < 10) otBepcrui.
1) dna gkomnocrepa ¢ JAByMs wWTHpaMH (S=2) cocra-
BUTb NpOrpamMmy, KOTOpas:
a) onpeneasier, MOXHO JIU MOJYYHTh 3aJAAHHBIM KOM-
nocrepoM Tpefyemoe pacroJioXeHue oTBEPCTHH B OH-
Jgete (ecJid 3TO BO3MOXKHO, TO H3obpakaer Bua Ouje-
Ta TIOCJie Ka*KA0ro HaXKaTHSl KOMIOCTepa, B NPOTHB-
HOM cJydae BBIBOLHT COOTBETCTBYIOLIEe COOGHIeHHE);
6) onpenesisieT KOJHYECTBO K pas3iuyHbIX KOMIIOCTEPOR,
KaXXIbIM H3 KOTOPBHIX MOXKHO NPOOUTb 3aAaHHYIO KOR-
(durypanuio;
B) npu K=0 Haxoaur Kommocrep, ¢ NOMOIIBI KOTOPOrO
MOXKHO NpoOUTb HauboJjbluee KOJUUECTBO H3 3alNaH-
HBIX OTBEPCTHH; '
I') HAXOMUT MHHUMAJIbHOE YHCJIO HaXaTui, TpeGyemoe
Ay NpoOUBKHM 3aAaHHOH KOH(HrypamHH OTBepCTHH,
JJIST Ka)k/0ro Kommocrtepa u3 m. 6).
2) Pewnts 3agayy 1) [ist KOMIOCTEPOB € YHCJIOM
wrhipeid S(S>2).
[lpumevanus
1. Bce ucxojHble JaHHBIE — HATYPAJbHBIE YHCAA.
2. KOMHOCTepbl, JAapupe npu OIHOKPATHOM HAXXATHH COBNajalouime
KOHQUIypalUH OTBEPCTHH, CUHTAIOTCS OLMHAKOBBIMHU,
3. OTHOCHTeNIbLHOE DACNOJIOKEHHE OTBEpCTHIi B Oujiere M IUTHIpER

B KOMIIOCTEDE BBOAMTCHA JHOO C KIAaBHATYPH, Ju60 u3 (aiia ¢ uMeHeM
COMP.DAT. Crpykrypa BBOAHMON HH(OpPMALHH:

x{1], y[1}, ..., x[N}, y[N], S, u[1}, ©[1], ..., «[S], 0[S},
rae x[i], yli]l — xoopaunarst orsepctuit B Guiere, u[i), v[i] — koopauna-
Thi INThIpell B KOMIOCTepe.
4. Haxartue KoMmnocrepa MOAeaHpPOBaTb Kjaasuuweir «[IpoGesn».
5. llpn BbiBOJAe KOHpHrypauun Ha 3KpaH H306paxaTb KOOPAHHATHYIO

cerky. Ilpu aTom nporpamMMa foJkHA OCYIeCTBJSTH NOAXOAsMIEE MaCILTa-
GupoBaHue.
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12, OnHUM K3 CTAHAAPTHBIX MeTOJOB KOAMPOBAHHUSA .HH-
dopManuyu KOrAa-T0 GbLI caefyiomuii: Teker (AanHs! [) 3a-
IIACBHIBAJICS 110 CTPOKAM CJieBa HAIpaBO CBEPXY BHM3 B Ips-
MoyrosasHuKe pasMepa mXn(m-n>=1), 10R0JAHSAACH, 110 He-
ob6xopumMocTH, npobesaMu; MOCHAE 3TOrO TEKCT M3 IPAMO-
YrOTbHMKA BBIMHCHIBAJCA MO CTONOLAM H [OJYydYasaoch
uindpposaHHoe cooblueHue.

Hanpumep, ucxonumfi rtekcr «It is a nice weather
today» (m=25, n==6);

2 al—]| n}i c e
3| —1w| ela t h
4 e r{ —| t o| d
51| a y|—]—71—1—

IIudposanusiit Teker: «la eat wry ne iiat scto ehd».

Haercss winppoBaHHBIH TeKCT AJHHBL S, COCTOAILHE H3
6yxB u n1po6GeJoB, U U3BECTHO, YTO B MCXOJIHOM TEKCTE €CTb,
no kpalHel Mepe, o1HO U3 cjaoB Habopa 4y, ..., a, B<C10.
ITon cnoBom B TeKcTe MOHMMAaeTCs IOCJIEOBATENBHOCTD
CHMBOJIOB, He CoJep:Kailast npobesioB, H OKPY:KEHHASt NPO-
fesmamu, 3a MCKJIOUEHHMEM CJyyaeB, KOIAA CJOBO CTOHT
B HauaJse 160 B KOHLE TeKcTa (TOTZa eMy MOXeT He npen-
WECTBOBATL HJIM 32 HUM MOXKET He CJe10BaTh) OAMH HJH
HeCcKoJibko mpoGenos. Hdeurudposath TeKcr.

13. «llapeBHa»., B opHO# H3 KJEeTOK NoJg pasMmepa
nXn(n>1) Komeii Beccmepruniii cnpatan Mapsio Llapes-
HY, CO3/1aB ellle HeuapecTHoe yucao m (1 <<m << n®) ee ABoii-
HUKOB B Pa3JUuHbIX cBOGOAHEIX KJaeTkax. M mapeBHa, u ee
JIBOAHUKM OJHHAKOBO HAJEXKHO YKPBITHI H HEBHIMMEL

OrnpaBuBmufics Ha NOHUCKM 1apeBHbl KBanmymka-aypa-
4OK nonpocusa y O6/aroBosisiliell K HEMy [IYKH JaTuyuk
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6uocurnajnos. Masectro, uto n Mapesa llapeBHa u ee aABo#i-
HHKM HCNYCKAlOT He3aTyxawiiide HamnpasJieHHble OHOJyYH,
pacmpocTpansiolyecs: napadjJejbH0 CTOPOHAM H JMaroHa-
JSIM [OJd.

WBanyuika-gypadyox Takxe 3HaeT, 4YTO HHTEHCHBHOCTb
6uonyua Mapsu llapeBHBl B m pa3 BhIllIé HHTCHCHBHOCTH
6uoayueil ABofiHUKOB. MBaHymka MOXeT yCTAHOBHThL CBOH
JATYHK B JIOOYI0 KJAETKY [OJSI M NOJYYUTh BEJIHUHHY CYM-
MapHOH HHTEHCHBHOCTH OHOJMyYeH, TIPHXOASAILIEX B KJETKY.

[Momorutre Mpanyiike onpenesuTs MECTOHAXOXKAEHHEe Ha-~
CTOsIlEed BapeBHBI.

14. K UItupavny nonaJsa 3akoJHpoBaHHas 3anucka bop-
MaHa:

15, 16, 16, 16, 16, 4, 5, 8, 31, 25, 20, 2, 19, 18.

IHTupsun 3uadn, uro bopMan numer 1no-pyccKH, HCNOJb-
3ys oOGbUHYyI0 HyMepaunuio OYKB B DYCCKOM ajadaBuTe OT
1 no 33. IlpoGea mexnay cnoBamu OH 0603HAUAET HOMEPOM
0. Takxe on 3naJ, yro BopMaH KOAUPYET CBOH COOGHICHHA,
noGapasia K HOMepY Kaxaod GykBHl uucjao x=na-b, rae
n — TOPSIAKOBLI# HOMep 3TO# GYyKBbI B COOGINEHHH, @ H b —
KOHCTAHTHI, W3BECTHbIe T0/bKO DBopmany. Ecan peadynasTaT
okaabiBaercs Gosbiie 33, To u3 Hero BriuntTaercs 34. Kpome
toro, bopman HuM B ofgHOM coobumeHdd He obxoaurcsi 6e3
mectouMenus «$». Pacmmudpyiite zanucky.

15. Ha pocke paamepa 3X3 mnpousBosbHEIM 06pasoM
paccraBJjenn (UIIKH, 3aHyMepoBaHHble OT | g0 7. 3a oJHH
X0/ MOXKHO NepeABUHYTh (HINKY Ha CBOOOAHOE cocejHee
moJjie MO IOPH3OHTAJNH MAM 1o BeptHkaau. Hammcats mpo-
rpamMmy, NpPHBOAALIYI0 (QUUIKH B KOHEUHYIO MNO3HIHIO:
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16. Ha ocu Ox 6oitu 3agansl N ToueK ¢ 11€JIOYHCACHHbE-
MU kKoopamHaramu. HekoTopble TOUKH MOFPyT HMETh OJIHHA-
KOBbI® KOOPJAHHATHL. DBHlIM HW3MepeHbl W 3alHCaHbLl BCEBO3-
MOXHBIE PACCTOSTHHSI MeXAY 3THMH TOYKaMH. Paccrosinue
MeX/Jy ABYMSI TOUKaMH Mbl XPaHHM TOJBKO OJMH pas,
paccTosiHUEe OT TOYKH J0 Hee camoil (paBHoe 0) He XpaHHTCH,
roatTomy paccroauuii scero N (N —1)/2.

Heo6xonuMo N0 BBeJeHHOH TOCJAENOBATENbHOCTH H3
N (N —1)/2 paccroauuil HadTH 0JHO U3 BO3MOXHBIX pacio-
JIOXKEHUA TOYeK Ha NpPAMOHA UM YKa3aTb, YTO TaKOro He
CyulecTByer.

17, Nannl 4 cjoBa. lauHa KaKAOro cjoBa He Gogee
12 cumBosnios. Hanucats nporpammy, nNpoBepsoLLyi0, MOXKHO
JiM M3 JaHHBIX CJIOB COCTABUTH KPOCCBOPJ MPH YCJHOBHH, YTO
Kaaoe CJ0BO IepeceKaercs ¢ ABYMS JAPYrdMH M pacroJia-
raercs CBepxy BHH3 Hau cJjeBa Hampaso. CeTka He
ob6si3arenbHO cuMMeTpuyHa. PeayjbTat BBIBECTH Ha 3KpaH
B BHIEe KpocCcBopaa.

Beona: BBOmsitcst 4 cjoBa, MO OTHOMY B CTpOKE.

BeiBoa: Ha 3KpaH BHIBOJHTCA OJHH M3 BapHaHTOB
KpoccBopjaa Hau ciaoso Hegbasa™.

[MTpumep:
Beox: BriBogn:
AJIbO®A AJIb®A
ACTPA C A
OAKHUP T K
ABAPHSA P H
ABAPHUA

18. Haneuarath BCce MoC/AEN0BATENbHOCTH U3 R MOJIOKH-
TeJIbHBIX UEJBIX YHCEN, Y KOTOPBIX i-H UjieH He HpPeBOCXO-
IHUT .

19. [MocTpouts Bce oToGparkenus MHoxecTsa {1, ..., k}
B {lI, ..., n} (npeanonaraercs, uro k<{n), TaKue, 4TO HH
OJMH 3JeMeHT He nepexomut cam B cels. Ilopoxnenue
OUYEPEeJHOTO 3JEeMEeHTa JOJXKHO TpeGoBaTh Hopsika k neii-
cTBUi,
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20. HaneuyaTtaTh Bce nepecTaHoOBKH uyucen 1, 2, ..., n tak,
yToOBl Kaxjast ciAeldyloilasi MnoJy4anach M3 Hpelblayluel
nepecTaHoBKoil (TpaHcno3uiHel) ABYX coceanux guces. Ha-
npuMep, Npd n==3 AONYCTHM TAKOH IOPSLOK:

3.21-23.1-213-12.3-»1.32->312

(Mexy nepecTaBifeMbIMH UHCJHAMH BCTaBJAEHbl TOUYKH),

21. DaemeHTaMn NOCJAEAOBATENBHOCTH IJIHHH 2 MOLYT
6bITh yucaa | wau —1. Cymma BCex 3JIeMeHTOB I0CJ/Ief0Ba-
TeJbHOCTH paBHa HyJiwo. [lepeuncauts Bce Takue nocjenosa-
TEJHHOCTH, Y KOTOPBHIX CYMMa JI060ro HayaJbHOrO OTpe3Ka
MOJMOXHUTENbHA (T. €. YHCJIO0 MUHYC €JUHHI] B HEM He IPeBoC-
XOJHUT YHC/A E€XHHHIL).

22, Ha okpy:XHOCTH 3alaHO 21 TO4YeK, [POHYMEPOBaH-
Hpix ot 1 mo 2n. Ilepeuncsiinth BCce criocoGni npoBeneHUs
n HenepecekawNXCHd XOpA ¢ BEPUIMHAMH B 3TUX TOUYKAX.

23. IlepeuucauTtb BCe NMOCJAENOBATENLHOCTH H3 # HYJeH,
€IWHHL H J(BOEK, B KOTOPHIX HHKakKas rpynna uudp He
fOBTOPSIETCA ABa pa3a noapsan (Her Kycka Buaa XX).

24. Ects N xaprouex. Ha kaxpnofi B3 HHX YePHBIMH
YepHMJIAMH HANHCAH €€ YHUKaJbHbIi HOMEp — YHCJO OT
1 no N. Taxxke Ha Ka>k/10/i KAPTOUKE KPACHLIMH YEPHHJIAMH
HaMHUCaHO ellle OAHO IleJioe 4YHUCJI0, JeKallee B IIPOMEXYTKe
or | 10 N (HEKOTOpHIMH ONHHAKOBBIMH «KPAaCHBIMH» YHCJA-
MH MOTYT NOMEYaTbCSl HECKOJBKO KapToOuek).

Hanpumep, N=3; 5 kapTouek mHOMeuyeHbi CJAENYIOUIHM
o6pasom:

«Ueproe» yucao 1 2 3 4 5

«Kpacnoe» wucJso 3 3 2 4 2

Heo6xonumo BbiOpath u3 nauuslx N Kaprouek MakcH-
MaJ/fbHOE YHMCJA0 KapTOueK TAaKHM 00pa3om, uroGbl MHOMKE-
CTBA «KPACHBIX» M <«YepHLIX» YMCEJ Ha HHX COBNALAJIH.

Oasi paccMorpennoro npumepa 310 GyAyT KapTOUKH
¢ «uepHBIMU» HoMmepamu 2, 3, 4 (MHOXKECTBO KPaCHBIX
HOMepOB, Kak M Tpebyercsi B 3anaue, To xe — {2, 3, 4}).

10 Undopmaruxa, 8—9 wi.) 273



BBOJ

<N=>N, N<50

< "Yepuniil” soMep 1, "KpacHblil” — >"KpacHoe  _uuc-
ao_1

< "Yepuniii” Homep N, "KpacHbiii” — >>"xpacnoe”_uHc-
a0 N

BbIBO:
<Z B BbIOpaHHOM MHOMKECTBE 3J€MEHTOB >> KOJHUECTBO__3Je-
MEHTOB S

<< "Yepusie” HoMepa BIGpaHHBIX KapTouek >al, ..., a$

25. «Terpamuno». [Jano nose pasmepa 6X6 kJertox.
Knerku nponymepeoBannt or | g0 36 caeBa nanpaBo
M CBepxXy BHU3 (Kak IpH IHUCbMe).

PosHo ueThipe KJE€TKM H3 HHX 3akpaumieHnl. HanucaTb
NporpaMmy, Koropas AJsi BBEJEHHBIX HOMEPOB 3aKpalleH-
HBIX KJIETOK BBISICHSIET, 06Pa3yIoT Jii OHUM KaKyl-au6o (ury-
py TerpaMuHo (3TH GUryphl MOTYT OBITh HOBEPHYTHI )

i ]
|

1 2 3 4 5 6 7

Ecau BBeneHnbit Homep Menbuie 1 wiu Goapiue 36, uau
KaKOH-TO HOMep BBeJEH IOBTOPHO, TO BhIBECTH COOOHIEHHE
"Omubxa”, .

EcJiiu 3akpauieHHbie KjieTkn 06pa3yioT Gurypy TeTpaMu-
HO, BbIBECTH HOMEpP 3TOr0 TETPAMHHO, B NPOTHBHOM CJiydae
BbLaTh coobuwenue: "He Terpamuno”.

Ilycts 3arkpamenst N kiaetok. Hucao N u Homepa 3THX
KJeToK BBoasitcs. Onpenesntb, MOXKHO JH pa3OHTh 3akpa-
IWeHHYI0 00J1acTh HA PUTYPHl TeTpaMuHO. PUTYPHl HE MOTYT
1epeceKkaTscs,  00beAHHEeHHE 3TUX (UIYD HOJHOCTHIO COB-
majaer ¢ 3akpauleHHOH 06/1acThIO.

Brigars coobmenue “MoxHo pa3burs”’ #aum "Henbas
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pa3buts”’. B cuayuae, ecium pa3buBKa BO3MOXHa, BBIAATH
Kakylo-uuOyab pas3buUBKY B BHAE:
Homep durypel. Homepa oGpasywouiux ee KJIETOK.

Homep ¢urypsl. Homepa 06pasymoiunx ee KJIETOK.

26. Wmeerca N (N <C7) nuckoB OIMHAKOBOH TOJILHHBI
C pPAa;MyCaMH 7y, ..., F,. JTU NUCKY YTAKOBBIBAIOTCH B KO-
poBKy TakuM 06pa3oM, UTO KaKJbIH W3 HHUX CTOUT pebpoM
Ha JAHe KOPOOKH W BCE JUCKH HAXOASTCA B OAHOH NJIOCKOCTH.

Haifityu MUHUMAJBHYI0O AJIHHY KOPOOKH, B KOTOPYIO BCe
OHM MOryT ObITh YIAKOBaHbl, U YKa3aTh NOPSAOK ONHOH U3
BO3MOXHBIX YIaKOBOK.

Bxoa:

<<1-a crpoka>N

< 2-9 CTPOKA >Ily...Ty

Beixon:

MuHuManbHast JJIMHA. YHCIAO

Bo3MOXHBIH HOPAAOK: MOPSIOK

MMpumep:

3

2.02.01.0

Munumanasaag aausa: 9.65685

Bo3moxHbifl nopsaaock: 132

YKA3BAHUSA K PEHMIEHHIO 3AKAY
MIOBbILEHHOA CHOXHOCTH

1. Drta 3apaua peanusyercsa CAeLYIOUIHM PEKYPCHBHBIM
aJropuTMOM IIOHCKA C Bo3BpauieHueM (Bce ciaoBa Habopa
A yrnopsinodennl Mo HOMepam),

a) Ecam crTpoka mycrasi, TO OOHAZ M3 BO3MOXHBIX Je-

wudpoBOK HalgeHa, MHaue — npu pasbope TeEKCTa
Mbl npoeepsieM A; (mpu u3MeHeHuM i 0T 1 g0 n) Ha
BXOXJEHHe B Hauajo gewdppyemoidl B JaHHBIH MO-
MEHT CTPOKH.

6) Ecau kakoe-to A; BXOAHT B CTPOKY Kak npeduxc, To
3a00MHHAEM HOMep [ 3TOr0 CJ0BAa, 3aTeM BLILCJAACM
CJOBO H3 CTPOKM, a8 C OCTATKOM TEKCTa NPOU3BOJAUM
onepauuio paszbopa mo HYHKTY a).
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Ecan nu opHO W3 A; He BXOAMT B KaueCcTBe NPHCTAaBKH
B AelIHdpyeMyl0 ceduac CTPOKY, TO OCYLIECTBJISIEM BO3BPAT
HA TNYHKT &), IpelBapHTe/bHO A06aBjsis B HAayajo CTPOKH
nocjefHee yaajeHHoe OTTyAa CJAOBO, U MBITAaEMCH BBIJIEJNUTh
H3 TeKcTa c/loBO ¢ Goabuium Homepos B A. Ecau Bosmpar
OCYULIECTBHTb HEBO3MOXKHO (TaK KaK Mbl HAXOAMMCH B Haya-
Je HCXOAHOH CTPOKH), TO aJIFOPHTM 33aKAHYUBAET CBOIO
pabory. Bce Bo3aMoxKHble NelHPPOBKH HaHeHBI.

2. Bcero moxer Gbith 4 apudmMernueckux omepaiuu (4,
—, *, /). 3anymepyem ux ot 0 no 3. Bmecro Kaxaoro u3

NATH 3HAKOB «P» MOMKeT CTOSATb OJHH U3 3HAKOB ONEpaluu.
3asenem MaccuB A u3 5 weJbIX uyHcesJ, B i-M 3JeMeHTe
MaccuBa OyNeT XPaHUThCA KOA COOTBETCTBYWOULEH i-My 3HA-
Ky «?» omepauuy, T. e. yucio or 0 no 3. HauaneHas xoudu-
rypauus — Bce 3JEeMEeHThl MACCHBa HYyJeBble, KOHEuHas —
BCe OHM paBHbt 3. I'enepauus ouepenHodl KoHpurypaunu
3HAKOB PABHOCHJbHA NPUOGABJIEHHUIO €XHHULBL B YeTBEPHY-
HOH CHCTEME CYMCJEHHS, B KOTOPOH paspelaercs I0Jib30-
BaTbca Toabko nudpamu or 0 nmo 3. Takas renepanms
onucaHa B aJjroputme (5.3).

3. Ilpenaoxum npocroit cnoco6 nocTpoeHus Bcex pasGu-
eHuil uKcsa Ha caaraemble. Pa36uenns OyayT CTPOUTHCSA
B IopsAjake, obpatHoM Jekcurorpaguueckomy. QuesnaHo,
uTO0 NepBhiM pa30HeHHEM B TaKoM nopsiake O6yjper pasbue-
HHe, cojepxkailee OAHO cjaaraemoe, paBHoe N, a rocjex-
HUM — pa3buenne u3 N ciaraembix, paBHbix 1.

Kak Brirnsagnt pasGuenue, ciaeayiomiee HENOCPEACTBEHHO
33 pasbueHuem -

ﬂ=Cl+... +Ck?

Bynem uckarb pasfueHnue, KOTopoe HMeeT camoe 60Jibilioe
YHCJ/I0 HavaJbHBIX CJaraeMblX, PaBHBIX HauaJbHBIM cJaarae-
MBIM H2HHOTO pa3buenns (0603HAUHM 3TH CJaraeMele dy, ...,
@,_,) H OCTaBLiHeCs cJaraemMbie KOTOPOLO OMNpexessiioTcs
pasbueHHeM, HEeNOCPeJCTBEHHO CJEAYIOMHM 32 pa3bueHueM

S=a,ta,+... +a,
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Jlerko BHaeTs, 94TO 3TH YCJAOBHS O/IHO3HAYHO ONpeAess-
0T 3HaueHue f:

t=max {i:aq,>1}.

Takum oGpa3om, 3aflaya cBejach K HaXOXAeHHIO pa3bu-
eHHsl, HETIOCPEACTBEHHO CJeNyiollero 3a pasbuenuem

s=a,+... +1,

rae a;>>1, a kosnuecTBo enubull papHo k—f. Takum pasbu-
eHdeM sBasercs pasbueHue

si=p4p+... +p-+(smod p),

rae p=a,— L.

4. Kaxnasifi 11, MOXHO 1M0J0XKHUTH JIUGO TOPU3OHTANBHO,
A100 BepTHKaAbHO. Bynem s3anonssts Il oT HuKHEro neBOroO
yraa.

Ha xaxaom ware:

1) HckaTh B yKe 3amloJiHeHHOH ¢urype "HUINY € MHHH-

MaJbHBIMH KOOPAHHATAMH JIEBOTO HUXKHETO yIJa;

2) AJg KaxJaoro H3 eiie He HcnoJib3oBaHabix I,

NOBTOPATH
6patk ouepenuoét [, u mnpiTaThcs BCTaBUTL B
‘HHIY
ecJid y[AaJioCh, 1 Mbl HE BbIIJIM 3a npepednt I,
TO
nometutsb Il Kak ncnoab3zoBaHHblil M Ha war 1
scratch:
nometrutsh II; Kak HeucrnonasL30BaHHbIH
KOHell TO
KOHeLl JJsi
ecsid ucnoan3osasau Bee 1l, To neuarp pesysabrara.
Cron

ecJii He HCHO0Jb30BaH HHE omuH I,

TO PeIUeHUsT HeT

uHaye Bo3Bpat Ha scratch.

5. Bo Bcex yanax (Tpy6kax) cxembl Mbl JOJKHBI MOMAY-
uuTh cocrosnue Gf. [MepBonauasbuo ycranosuMm G|, G, u Gy
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A B G{, G} u Gj, s6pacuBas, no neobxo-
JHMOCTH, MAapuKH uepe3 Bxoaun A,
B u C cootBerctienno. Jduas Toro utoOnl
G,, G, u G4 ocTaBanucs B cocronuud Gi,
G; u (3, Heobxonumo, urodnl yepes
KaxJHH Hu3 BXOR0B 3alpachiBaJjoch
o4 JHIIb YETHOE YHCJO HIaPHKOB.
Eciou npocienuts 33 mapukamu, 3a-
GpolIeHHBIMH B HUI'POBOH aBTOMAT, TO
MBI MOKEM 3aMETHTh, 4YTO Pe3yJ/bTaT
xona, nanpumep, ABC anajoruuen pe-
syantaty xomxa BCA, T. e. or nopsigka
5 3afpachlBaHHUsT Pe3yabTAT HE 3ABHCHT.

PaccMoTpum ya/bl, COCTOSAHEE KOTO-
pLIX MOXET MEHSITbcs Npu 3abpachiBa-
HUHM 1IapUKOB yepe3 Bxox A, Taxk Kak
npu BhIOPAHHOH MeToAuKe 3a0pachIBAHUS TOJbKO YETHOTO
yucsaa mapukos (puc. 35) uepe3 Bxoxawl Bceraa G,=G{, TO
cocroauuit GsG,G, moxer ObiTh aumb 2°=8, or 000 no
111. Ecau mu 6ynem saGpaceiBath uepe3 A mapsl HIApUKOB,
TO Iipu 3a6pacbiBAHUK CEPUM MAKCHMYM H3 8 map mapHKoB
Kakoe-To cocroaHue GgG,G; n0axHO 0043aTebHO MOBTO-
puTbcst HA upordaxkenud cepud. [asee cocroanus 6ynyT
LUKJIHYECKH MOBTOPSATHCHA, W Cjydail ¢ 3abpacoiBanuem 6o-
Jiee 8 nap WapUKOB CBOAUTCH K CJIV4Al0 C KOJHUECTBOM nap,
He NPEBOCXOAALIHM 8,

Anasornuno njs 3abpachbiBaHUg LIAPHKOB uyepe3 B Mbl
nonyuaem cepuio 3 He Gosee ueMm 2°=32 nap mapHKoB, HA
IPOTAKEHUH KOTODOH O6yAyT YCTAHOBJIEHLI BCe BO3MOKHBIE
cocroanua Gy, Gs, Gg G, Gg, a naa Bxona C cepus, Kak
H pia A, Oyaer uMerh HJUHy He Gosiee 8 map.

[lepe6upan Bce BO3MOXHbie KOMOMHAuuu A,, B, C,,
3alpacbiBauks mwapukos (tyt A,, c6o3nauaer cepuio u3 2x
3abpaceiBanuii mapuxkos uepes Bxox A, 0<Cx, y<8§, 0
<K z<(32), nonyuaem 160 KOMOMHALUIO — PEIIEHHE 3afAa-
uy, JHGO OupeseNsseM OTCYTCTBHE PeLICHHS.

6. OnuH ¥3 BO3MOXHBIX QJTOPUTMOB pELICHWS 3aAdauH
Tako: : ‘

5

Puc. 35
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6141 4121 b1kl
D { : | £

el cl21 c[3] elml]
Dl R % : {F

Puc. 36

1) Ipennonoxum, 4To CymecTBYeT TEKCT, AeMIH(pDOBKA
KOTOPOTO HEOJHO3HAYHA, CJEJOBATENbHO, CYIIECTBYeT H
TEKCT MUHHUMAJbHOHA AJWHBL, AJA KOTOPOrO BO3MOMHBI MO
MeHblieH Mepe ABe pa3bGUBKH

bI116[2]..6 [k]=c[1] c[2]...c[m]

Ha ciora muosxkectBa A. [ipencraBias TekCT B BHAE OTPe3-
ka DE, stu pa3GuBKA Mbl MO)KeM H300pa3uTh, KaK Ha pH-
cysxe 36.

W3 rtoro, 4ro TEKCT MHHHMAJbHOH JJIHHEL, CJACAYET, UTO
KOHIH CJIOB B pasHbiX pa3fuBKax HE MOryT Jexartb Ha
onnoél BepTHKasu (KpoMe KOHHA Tekcra). Tak xak b[l]s~
#c[1], To onrO U3 KONOBEIX cioB (Hanpumep, b[1]) nosxuo
BXOJHUTb B Jpyroe B KauecTBe npeduxca W NpefcTaBJATbCSA
B Buge ¢[11=08][1]p[1], rae p[l]— ocTraBmasca 4acth CJI0-
Ba (cydpdurc). Hanee, aubo pll] Bxogur B b[2] (6[2]=
—p[1]p[2]), anbo 6[2] mxomur & p[1] (p[1]=b[2]p[1)
B KauecTBe npeduxca. Onpenensem Hoeoi# cydduxc p[2]
Ilpomonkasn BeIAeAATh NpedHKCH M cyQhBUKCH, noiyyaew,
4TO HA KakoMm-To wiare plj] coBmagaer ¢ og##M H3 KOJAOBBIX
CJI0B.

D7TH paccyKAeHUd ABAATCA OCHOBOH CJeAYyIOLIero ajroc-
puTMa.

Ha nyneBom urare sosbmeMm Bce napsl {alil; a[j], is=J
TaKHX KOHOBBIX CJIOB, YTO OJHO H3 HHUX €CTb NpeduKe APyro-
ro, u Haiigem Bce cytdduxcet p[0, k]

Ha j-m ware gasa Bcex nap (p[j—1, &} ali]), rae oxuo
H3 CJIOB siBJisieTCs MPeHKCOM APYrore, ONsTh HAXOLHM BCE
cy(pduxenl, U Te U3 HEX, KOTOPbIE HE [OABJASAHUCh HA MPesibl-
NYUIHX arax ajroputma, o60zHauuMm p[j, k).
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DTH WAaTH NOBTOpPSieM NUGO 10 TeX NOP, NOKa KaKoi-nu6o
cypduKe He coBlManaeT ¢ OJHHM U3 KOAOBLIX CJOB (1 TOrna
CyUIeCTBYeT HEOLHO3HAUHO NEKOAHpPYeMblii Tekcr), jinbo mo-
K4 Ha OuYepejHOM IIdare He MOSIBHTCA HH OJHOr0 HOBOTO
cydodukca (u Torga anst AI060T0 TEKCTA CYLIECTBYET €IUHCT-
BeHHas geuindposxa).

Tak Kak KoOJIMYeCTBO KOAOBBLIX CJIOB OTrDAHHUYEHO, TO
U cy(DDHKCOB TakKe KOHEUHOE YMC/I0, H Ha KaKOM-TO Liare
anropuTM 006513aTENILHO OCTAHOBHUTCH.

JTOT aJTOPHTM B [1€PBOHAYAJbLHOM BapHAHTE NPUHAAJE-
wut A. Capaunacy u Jx. [larrepcony (KubGepueruyeckuix
c6ophuk. Brn. 3. C. 93—102).

2) Ecniu cymiecTByeT TE€KCT, KOTOPHI NPH HCHOAL3OBAHUH
A pewndpyercs HeOAHO3HAYHO, TO HaUHHAEM BbIGPaCHBATD
H3 A cjgoBa M MX KOMOMHALMH, NBITASCH NMONYYHTb MHO-
KecTBO A’ ¢ MAKCHMAaJbHLIM UYHC/IOM CJIOB TAKOe, UTO BCE
TEKCThI, COCTABJEHHblE W3 CjoB A7, peuindpylorcs OJHO-
3HAYHO.

CHauana w3 A ynaasew i-e cnoso, i==1, 2, ..., n, n nena-
eM nposepky no nyHkty 1). Ecau ypasnenueM ogHoro cJjosa
U3 A Mbl He JloJyuaeM UCKOMOro MHoxectBa A’, To Torna
reHepupyeM BCe COYeTaHHs MO 71— 2 CJIOBA H3 MHOXKECTBa
A ¥ 1JA KaXKA0TO NOJNYUEHHOI0 MHOKECTBA JejaeM NpoBep-
Ky 0o nyskry l) u 1. A

Bocnonbayemes ajropurMoM (5.2) reHepauuu couyeraHuil
no [ CAOB H3 MHOXKecTBa A.

3) DTOT NYHKT peasu3yeTcs CJEAYIOUHM PEKYPCHBHBIM
aJrTOPHTMOM MOHCKa C BO3BpalleHueM (Bce cJ0Ba MacCHBa
A ymnopsijoueHbl 00 HOMepam): .

a) ecliM CTPOKA mycrasi, TO 0JHAZ H3 BO3MOXHBIX Jie-
i poBoK HalifeHa, HHaye NpuH pa3bope TEKCTa Mbl
npoeepsiem a i} (npu u3meHenuu i or | 10 n) Ha
BXOKJEHUE B Hauanao jaeumiddppyeMoli B AaHHBIH MO-
MEHT CTPOKH.

6) ecau Kakoe-To @ [i] BXOAMUT B CTPOKY Kak Iipe-
dbuKC, TO 3alOMHHAeM HOMep i 3TOTr0 CJjoBa, 3aTeM
BLUAEISAEM CJIOBO M3 CFPOKH, & C OCTaTKOM TeKCTa
TPOU3BOAUM Ofepauuw pazbopa Mo MyHKTY a).
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Ecnu Bu onno u3 ali] ne Bxoaut B kKauecrBe npeduxca
B JemudppyemMylo ceiuac CTPoOKy, TO OCyuiecTBJ/JAEM BO3Bpar
Ha AYHKT a), NpeiBaputTe/bHO N00aB/As B HAYaJJ0 CTPOKH
MocJie/Hee YJaJeHHOE OTTYXd CJIOBO, W NBITAEMCSH BbIAEJAUTD
H3 TeKcTa cyioBo ¢ Ooabumum Homepom B A. Ecam Bosspar
OCYIIECTBUTb HEBO3MOXKHO (TAK KAK Mbl HaXOAHUMCS B Hada-
Je HUCXOAHOH CTPOKH), TO AaJFOPUTM 3aKAHYMBAET CBOIO
pabory. Bce BO3MOKHBIE ACIIM(PPOBKH HalJeHbI.

Sanaua . Hokaxurte crepywuiyw Tteopemy (Map-

koB A. A.):
i 0AHO3HAUHOCTH JOEKOAMPOBKH TEKCTA JOCTATOUHO
BHITIOJIHEHHST OZHOTO M3 ABYX CHEAYIOIUMX YCJOBHIL:

1) ne cymecTByeT HM OAHOH mapbl KOAOBBIX cJOB (a [i],
aljl]), i<<>j, Tako#i, 4TO OJHO M3 3THX CJOB €CTb
npeuKC APYyroro.

2) He cyulecTByeT HM OJHOH mapbl KoXOBBHIX cJjos (a [i],
a{f]), i<< >, Tako#, YT0 OAHO U3 HUX €CTh Ccyddukc
JIpyroro.

3anaua 2. IlpuBeasrite nmpuMep TaKOr0 MHOMKECTBA

KOJOBbIX CJIOB, UTO JJIA HEro He BHINOJIHAETCH HU yCJaoBHE 1,
HH ycJoBUe 2 U3 3ajauu 1, a BeKOoJHpOBKA JIOGOT0 TeKCTa,
COCTaBJEHHOr0 MpPH TNOMOWM 3THUX CJ0B,— OJHO3HAUHAT.
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INMpunoxenusn

A:=y2-y1;
B:= x1-x2;
C:= -x1*{y2-y 1)yt (x2-xi);

P:=false;
if (x3-x1)*(y2-y1)-(y3-y1)*(x2-x1)=0 then
P:=true;

L:="no ocnHy";
Z1:=(x3-x1) (y2-y1)-(y3-y1)*(x2-x1);
Z2:=(x4-x1)"(y2-y1)-(yd-y1)*(x2-x1);
if 21*Z22<0 then

L:="no pasusle”;

P:=true;
Z1:=(x3-x1)(y2-y1)-(y3-y1)*(x2-x1);
Z22:=(x4-x1)*(y2-y1)-(y4-y1)*(x2-x1);
if Z1*Z22>0 then

P:=false;
Z23:=(x1-x3)*(y4-y3)-(y1-y3)*(x4-x3);
24:=(x2-x3)*(y4-y3)-(y2-y3)*(x4-x3);
if Z3*Z24>0 then

P:=false;

A:=y2-y1;

B:=x1-x2;
Cr=-x1*(y2-y1)+y1*(x2-x1);
T:=SQRT(A*A+B*B);
D:=ABS((A*x3+B*y3+C)/T);

L:="Bbinyknuin"
fori:=1 ton do
begin
j:=i mod n+1;
k:=j mod n+1;
m:=i-1;
if i=1 then

(1.1)

(1.2)

(1.3)

(1.4)

(1.5)



m:=n,
Zaz=(xfm]x ) (y -y -y imly i eetxgin; )
£2:=(x[K}-x[il* (v Ul-y [iD-(y[K}-y (i) (x [i]-x{il);
if Z1*22<0 then
L:="HeBbinyknuii",;
end;

p:=(at+b+c)/2 (1.7)
$:=SQRT(p*(p-a)*(p-b)*(p-c));

ymin:=y[1];
fork:=2ton do

if ymin > ylik] then

ymin:=y[k]};

for k:=1 to n+1 do

y1[k]:=y[k]-ymin;
520 {1.8)
for x:=1 to n do

S:=S+(xfi+11-x[i])*(y1[i+11+y1[i]);
S:=ABS(S)/2;

xmin:=x{1];
fork:=2tondo
if xmin > x[k] then
xmin:=x[k];
X:=xmin-1;
)é:=36[0];
fori:=1ton do (1.9)
begin
Z1:=(x[i]-x[0})* (y-y[OD)-(y[i]-y[01)*(x-x[O])
22:=(x[i+1]-x{0])*(y-y[O])-(y[i+1]-y[0])* (x-x[O]}
if Z1°22<0 then
S:=8+1;
end;
L:="BHYTpU";
if S mod 2 =0 then
L:="BHe",;
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P:=false;
fori:=1 to N do
if A[i]=X then
P:=true;

K:=0;
fori:=1to Ndo
if A[i]=X then
K:=i

ii=1;

while (i<=n) and (A[i]<>X)

ir=i+1

A[N+1]:=X; i:=1;
while (A[i]J<>X) do
i:=i+1

K:=0;
fori:=1to N do
if A[i]=X then
begin
K:=K+1;
B[K]:=i;
end

max:=A[1];
fori:=2to N do
if A[i]>max then
max:=A[i];

max;=A[1]; K:=1;
fori:=2toNdo
if A[i]>max then
begin
max:=A[i;
K:=i;
end;

fori:=1 to N-1 do
begin

(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)

(2.7)



K:=i; max:=A{i];
for j:=i+1 to N do
if A[j]>max then (2.8)
begin
max:=Alj];
K:=j;
end;
A{K]:=A[i]; Ali]:=max;
end;

fori:=1toN-1do
forj:=1toN-ido

if A[jl<A[j+1] then

begin
x:=A[jl; (2.9)
A[L=Af+1];
Alj+1}:=x;

end,

P:=true; K:=N-1;
while P=true do
begin
P:=false; R:=K;
forj:=1toR do
if Afi]<A[j+1] then
begin
x:=A[jl; (2.10)
Alj]:=A[+1];
Afj+1]:=x;
P:=true;
K:=j;
end;
end;

L=1; R:=N; P:=false;
while (L<=R) and (P=false} do
begin
m:=(R+L) div 2;
if Alm]=X then
P:=true
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else
if A[m]>X then
L:=m+1
eise
R:=m-1;
end;

(2.11)

L=1; R:=N;
while (L<R) do
begin
m:=(R+L) div 2;
if Alm}>X then
L:=m+1
else
R:=m;
end;
if a[R]=X then
p:=true
else
p:=false

(2.12)

fori:=2 to n do
begin
r:=i; Ii=1;
while (I<r} do
begin
m:={i+r) div 2;
if afm]>ali] then
L=m+1
else
ri=m;
end;
ki=r; x:=a[i];

for j:=i downto k+1 do

afjl:=afj-1};
afk]:=x;
end;

Ai:=1;Bi:=1;Ci: =1;
while Ci<=N+ Mdo

(2.13)



begin

if A[Ail>B[Bi] then
begin
CICil: = A[AI];
Ai: = Ai+1
end
else
begin
CiCi}: = 8[Bi};
Bi:=Bi+1;
end (2.14)
Ci:=Ci+1;

if (Ai>N} and (Ci<>N+M) then
fori: = Bi to M do

begin
C[Ci]: = BIi};
Ci:=Ci+1;
end;

if (Bi>M) and (Ci<>N+#M) then
fori: = AitoNdo

begin
C[Ci}: = A[i};
Ci:=Ci+1;
end;

end; { while }

if 2 mod b=0 then

p:='Oenutcs’ (3.1)
else

p:="He penurcs’;

p:='Tipoctoe';
B[i]:=1; B[2]:=a;
K.=2;
for i:=2 to a-1 do
if a mod i=0 then (3.2)
begin
K:=K+1;
B[K]:=i;
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p:='cocraBHoe';
end;

p:='npocroe’;
for i:=2 to trunc(sqrt(a))+1 do
if (a mod i=0) and (i<a) then (3.3)
p:='cocraBHoe';

p:='npocroe’;
i1:=2;
while (i<=trunc(sqrt(a))+1) and (a mod i<>0) do
i:=i+1; (3.4)
if (a mod i=0) and (i<a) then
p:='cocTtaBHoe';

n:=(n+1) div 2;
B[1]:=2;
fori:=2tondo
B[i]:= 2*i-1;
1:=2;
while j<=n do
begin
i:=j+B[i]; (3.5)
while i<=n do
begin
B[i]:=0;
i:=i+B[jl;
end;
i=pet,
while (B[j}=0) and (j<=n ) do .
=it
end;

b[1]:=2; j:=2; i:=3;
while i<=n do
begin (3.6)
k:=1;
d:=trunc{sqrt(i))+1;
while (b[k]<=d) and (i mod b[k]<>0) and (k<j) do
k:=k+1;



if b[k}>d then
begin
bfj]):=i;
=it
end;
i:=i+2;
end;

k:=0; d:=2;
while a>1 do
if a mod d=0 then
begin {3.7)
k:=k+1;
Blk]:=d;
a:=a div d;
end
else
if d=2 then
d:=d+1
else
d:=d+2;

while a<>b do
if a>b then
a:=a-b (3.8)
else
b:=b-a;
nod:=a;

while (a<>0) and (b<>0) do
if a>b then
a:samodb
else
b:=b mod a; (3.9)
if a=0 then
nod:=b
else
nod:=a;
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k:=0;

while N>=1 do
begin
ki=k+1;
Blk]:=N mod 10;
N:= N div 10; (3.10)
end;
k:=0; L:=N;
while L>=1 do
begin
L:=L div 10;
k:=k+1;
end,
m:=k; (3.11)
while N>=1 do
begin
B[k}:=N mod 10;
N:=N div 10;
k:=k-1;
end;
a:=0;
fori:=1toNdo (3.12)
a:=a*10+B[il,
a:=0; ri=1;
for i:=1 to N do
begin (3.13)
a:=a+B[i}*r;
r:=r10;
end;
k:=0;
while N>=1 do
begin
k:=k+1; (3.14)
Blk]:=N mod p;
N:=N div p;
end;




s:=0; r:=1;

fori:=1to N do

begin
s:={s+B[i]*r) mod m;
r:=r*1i0 mod m

end;

if N>M then
K:=N
else
K:=M;
Ki=K+1;
for i:=1 to K do
Cli}:=0;
fori:=1to Kdo
begin
Clil:=A[i}+BIi]+C[i];
if C[i}>=10 then
begin
Cli+1]:=C[i+1]+1;
C{i]:=C[i] mod 10,
end;
end;
if C[K]=0 then
K:=K-1;

fori:=1 toN do
Cli]:=0;
fori:=1to N do
begin
Cli):=A[i}-Bli];
if C{i]<0 then
begin
Cli]:=Cli]+10;
Cli+1]:=CJi+1]-1;
end;
end;
while C[N]=0 do
N:=N-1;

(3.15)

{3.16)

(3.17)
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K:=M+N;
fori:=1to Kdo
C[i}:=0;
for i:=1 to M do
for j:=1to N do
Cli+j-1]:=C[j}*B[i}+Cli+j-1];
for i:=1 to k do (3.18)
begin
Cli+1}:=C[i+1]}+C]i] div 10;
C[i}:=Cl{i} mod 10;
end;
while C[k]=0 do
K:=K-1;

S[0]:=0;
for i:=1 to N do (4.1)
S[i}:=S[i-1]+a[i];

S[0]:=1;
af0):=1;
forior 1toNdo (4.2)
begin :
ali]:=a[i-1)/x;
S[i}:=S[i-1]+a[i];
end;

F[0}:=1;

F{]:=1;

fori:=2to N do (4. 3)
F[i}:=F[i-1]+F[i-2]; .

a:=1;
b:=1;
fori:=2 to N do (4. 4)
begin
¢:=b+a;
a:=b;
b:=c;
end;

202



P[0}:=1;
fori:=1 to Ndo (4. 5)
Pli]:=P[i-1]*ali];

B[1,1]:=A[1,1);
for j:=2 to 6 do
B[1,jl=max(B[1,j-1], A[1.il);
fori:=2to 5 do (4. 6)
Bfi,1]=max(B[i-1,1], A[i,1]);
fori:=2to 5 do
forj:=2 to 6 do
begin
Bli,jjJ=max(Bl[i,j-1],B[i-1,il);
BIi,jl=max(B[i,jl,A[i.il);
end;

K[1]:=1;

K[2]:=2;

for i:=3 to 10 do (4.7)
K{i]:=K[i-1]+K[i-2];

B[1,1):=a[1,1];
for j:=2to 6 do
B[1,jI=A[1,j};
fori:=2to 6 do (4. 8)
BIi,1]=A[i,1];
fori:=2to 5do
for j:=2 to 6 do
if A[i,j]=1 then
begin
BIi,j]=min(B[i,j-1],BIi-1,j]);
Bi.jl=min(B[i,j],B[i-1,j-1])+1;
end
else
Bli,j]:=0;

T[0,0]:=0;
for j:=1 to 16 do
T{0,j}=0;
fori:=1to 5do {4.9)
T[i,0]=0;
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fori:=1to 5do
forj:=1to 16 do
if j>=M[i] then
T, jl=max(T{i-1,j], T[i-1,j-M{il}+C[i])
else
THLFETO-1.4)

for i:=0 to n do
plil:=i;
while p[01=0 do
begin
for i:=1 to n do
write(p{i]:3);
writeln;
j=N;
while plj-1]>pij] do
i=i-1;
k:=N;
while p{j-1]>p[k] do
k:=k-1; {5.1)
d:=pfi-1];
pl-1]:=plk};
plk]:=d;
fori:=jtondo
r{il:=p[N-(i-j)];
foriz=jtondo
plil:=r[il;
end;

fori:=1to mdo
bil:=i;
repeat
fori:=1 tomdo
write(b{ij:3);
writeln;
jr=m;
while (j>0) and (b[jI>=ntj-m) do
§=j-1;
if j<>0 then (5.2)
begin



b[i}:=bfj}+1;
for k:=j+1 to m do
bik]:=b[k-1]1+1;
end;
until j=0;

fori:=0 to m do
Alil:=0;
while A[m1=0 do
begin
i:=0;
A[0]:=A[0]+1;
while (Alil=n) and (A[m] = 0} do
begin
Alil:=0;
Ali+1]:=Afi+11+1;
i:=id1;
end;
for i:=m-1 downto 0 do
write(Afl], ')
writein;
end;

(5.3)

while B[n]=0 do

begin
i:=0;
while (Bfi]=1) do
begin
Bli):=0;
i:=i+;
end;
Bli]:=1;

fori:=0 to n-1 do
write(B[i),’ );
writeln;
end;

(5.4)

summa:=0;
for i:=1 tondo
summa:=summa-+afi]
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otvet:="HeT pewreHus’
if summa mod 2 = 1 then
writeln('HeT petuenuna')
else
begin
summa:=summa div 2;
for i:=1 to n-1 do
for j:=i+1 to n do
if a[ij<a[j] then
begin
k:=a[i];
afi}:=alj};
afjl:=k;
end;
st[0]:=1;
st[1]:=1;
s:=a[1];
ir=st[1]+1;
if a[1]>summa then
begin
otvet.='HeT peuleHua’;
st[1]:=0;
end;
if a[1]=summa then
begin
otvet:='ecTb peienns’;
writeln(a[1]);

end:
while (st[1]=1) and (otvet="neT pewexus’) do

begin
while (i<=n) and (otvet=‘neT pewenus’) d
begin {while} -
s:=s+ali];
if s=summa then
begin

writeln;
writeln('pewenue:’};
for j:=1 to stack[0] do
write(afstackj]}:8);
writeln(afij:8);
writein(ss,' *;s);



halt;
end
eise
begin
if s<csumma then
begin
st[0]):=st[0]+1;
st[st[0]]:=i;
end
else
s:=s-afil;
i==i+1;
end;
end; {while}
i:=st[st[0]]+1;
s:=s-a[st[st[0]1];
st[0]:=st[0]-1;
end; { stack[1] }
writeln;
writeIn('HeT pewenus. ');
end; {else}

(5.5)
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