XXVIII MesxkperuonajbHasi OJTUMITNA/IA IKOJABHHKOB M. U. 51. Bepuenko mo matemaTnke u kpunrorpadun

10 KVIACC
YCJIOBUA 3AJAY

1. Kaxmomy wHabopy (xq, Xy, X3, X4, X5) (tme x; € {0,1})  byukuws f (xq, X5, X3, X4, X5) CTaBUT B
cootBercTBUEe 100 0, m160 1. YcnoBumcs 3HaueHuss 0 u 1 Ha3bIBaTh MPOMUBONOONCHLIMU.
W3BectHO, uTO 1) ecii B MPOU3BOJIBHOM Habope (X, Xy, X3, X4, X5) U3MEHHUThH 3HAYCHHE X MM Xg
Ha TPOTUBOIIOJI0KHOE, TO M COOTBETCTBYIOIIEE 3HaueHHe PYHKIMHU f (X1, X5, X3, X4, X5 ) U3MECHUTCS
Ha TPOTHBOIOJIOXKHOE W 2) eCOM B MPOU3BOJBHOM Habope (Xq, Xy, X3,X4, X5) HW3MEHHTH
00HOBDEeMeHHO 3HAYeHUsT X,,X3 W X4 HAa TPOTUBOIOJIOKHBIE, TO 3HA4YCHHE (YHKIUH
f(x1, %2, X3, X4, X5) H3MEHHUTCS HA IPOTUBOITOJIOXKHOE. I10CIIEI0BATENILHOCTD X1, X5, ... TOJYYEHA T10
npaBuiy:

X1 =X = X3 = X4 = X5 = 0, Xpey5 = [ (Xn) Xper 1) Xper2) Xers) Xiera), k=12, ...
Haiinure x1,, ecnu u3BecTHbl nepsbie 11 unenoB 3toi nocneaosarenbHoctu: 00000100111, OtBer
obocHyiiTe.

2. Jlnst 3ammdpoBaHus cIoBa W3 MATH OYyKB Kakaas ero OyKBa 3aMEHSETCSl Ha YHCJIO COTJIACHO
tabmuie. Ilomydennsiii Habop umcen (Xg,Xq, X2, X3,X,) 3aTeM mpeoOpasyercs B Habop
(Y0, Y1, Y2, Y3, Ya) 1O crieaytomemy mpaBiiy. CHadana BBIYMCISIFOT BCIIOMOTATENIbHBIC YHCIIA

Vo =2%x0+ 2% x; + 23 x, + 2% x5+ 21 - x4,

Ve = Q5 xg + 270 x4 2% 00) + (2% Xy + 2% dpgp + o+ 29 xy), k=123,
Va=2%x0+2% x;+2% 2, + 21 x5+ 20 x,.

A 3areM mojararoT Y, paBHBIM OCTaTKy OT JeJleHMs uucia Y, Ha 32. Pacmmdpyiite ncxonHoe

cioBo, ecid (Yo, V1, V2, Y3, Va) = (7,22,25,5,27).

ABBITIA/EE X3 U UKJMH[O|IT|P|C|T|V|® XY [IIIB|bI|b |3 OA

0/1/2(314] 5 [6(7]8 [910]11]12]13[14/15/16]17]18|19|20|21]22|23|24(25|26|27|28|29|30(31

3. B xaxayro kIeTky 1ocku 4 X 4 AHsS MOJOXKWIa IO HECKOJIBKY 3€peH | mepenaia 10cky bope (cm.
puc.). Tpanceepcanvio HOCKH Ha3bIBaeTcss HabOp u3 4 KIETOK, TOOBIe JIBE€ M3 KOTOPBIX
pacToIOkKeHbl B Pa3HBIX CTPOKAX M Pa3HBIX CTONOIAx (cM. mpuMepsl). bops 3a oMH X0 MOXKET
CHATH OJMHAKOBOE KOJIMYECTBO 3€pPEH C KaKIOW KJIETKH KaKOW-IMOO OJHOW TpaHCBepcaid. 3a
KaKoe MUHUMAJIbHOE YHUCII0 X0J10B bopsi MOKeT CHSTH Bce 3epHa C JOCKU?

Jocka ¢ 3epHaMu IIpumep (cephle KIETKH 00pa3yioT [Ipumep (cepble KICTKH He
TpaHcBEpcaab 00pa3yIOT TpaHCBEPCAb)
1/5|5|4
214]14|5
511]4|5
715|121

4. JIns 3amudpoBaHHUsS CIIOBa KaXkaas ero OyKBa 3aMEHSeTCs Ha JIBYX3HAYHOE YHCIO COTJIACHO
tabnuie. 3aTeM BbIOMparOTCs cekpeTHbie kimoun K;, K, —HaTypanpHbie yucia oT 1 g0 9. C ux
MOMOIIBIO KaXXJ0€ JIBy3HAUHOE Yuciio mpeolpasyetcs Tak. [Tycte A — neppas mudpa JBy3HaAYHOTO
yucia, B —ero Bropas uudpa. JByx3naunoe uucino (4, B) npeobpasyercs B uncio (44,B;) no
dopmynam A; = B, By = 119(A+ K; - B). 3nech 119(x) —ocrarok ot menenums umcia x Ha 10.
3arem uncio (A4, B1) npeobpasyercs B uncno (A,, B,) 1o aHanoru4HsM GopMmysinaM, HO TOJIBKO
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BMecTo Kimoua K; ucnonb3yercs kinrod K,. Jlanee kaxmaoe MCXOAHOE ABy3HauHOe uucio (A4, B)
06110 3aMeHeHo uncioM (A,, B,). B pesynbrare momyuninocs Bot uro: 49 97 32 20 52 77 20 37 85
72. BoccTaHOBHTE HCXOTHOE CIIOBO.

. IIpu BXOne B JWYHBIA KaOWHET HAa TEpPMHUHAIE TpeOyeTcs BBECTH
naTu3HaYHbIA maposib u3 0 u 1. [l 3Toro Ha TepMuHaANe UMEITCS S5
KHOIOK ¥ 5 okomiek. [Ipy Haxatun Ha KHONKY B €ii COOTBCTCTBYIOIIEM (g W W W W
OKOIIIKE TEKYIIUA CHMBOJI 3aMEHSETCS Ha MPOTHUBOMOJIOKHBIM (TO €CTh
€CJIM B OKOIIKe ceifuac roput uudpa 1, To mocne Haxarus Ha KHONKY Tam Oyznet 0, u Hao0opoT).
Ceituac Bo Bcex okomkax BbicTaBieHa 1. Kakoe HamMmeHblllee KOJIMYECTBO HAXKATUM KHOIIOK
notpedyeTcsi, yToObI epedpaTh BCce BOZMOXKHBIE BAPHAHTHI MTApPOIIsi?

. IIpo uncna A u B ussectno cnenytomee: 1) A = p2 - p2, riue p; ¥ p, — pasindHbIe IPOCThIE YMCIIA,
2) B =¢q?%q€N,3)B— A= 362 Haiigure Bce Takue A u B.

PEHIEHMA 3AAY

3agaua 1
ITo ycnoBuio, x1, = £(0,0,1,1,1). V3MeHuM BTOpO#, TpeTHHi W YETBEPTHIH ApryMEHT Ha
MIPOTUBOIOJIOKHBIC, TOTAA 3HAYCHWE (DYHKIMUW WU3MEHHUTCS HA TPOTHBOIIOJIOXKHOE, T.C. 3HAUCHUS
x12 1 £(0,1,0,0,1) mpotuBononoxubl. Ho B ycnoBuu nocie Habopa 01001 uaer 1. 3Hauut x;, = 0.
Ortsert: 0.
3agaya 2
3amernm, uro mis k = 0,1,2,3 cnpaBeamuBo paBeHCTBO 2V — Yir+1 = 31xp41. Kpome Toro
2V4 — Yo = 31xy. Uucna 31 u (-1) npu aenennu Ha 32 NaOT OJUH M TOT XK€ OCTAaTOK 31, TO eCTh
31 =13,(31) = 13,(—1) (37€ch TPAmUIMOHHO T3,(X) —OCTATOK OT JAEJCHUS yuciaa X Ha 32).
BHAYUT 135 (31X41) = T32(—Xp41) ¥ 132(31xy) = 135,(—x(). B pe3ynbrare momydaem hopmyisi,
HEMOCPEJICTBEHHO BBIpaXKaroIlue HCKOMBIE qucna Xg, X1, X2, X3, Xy
4yepe3 JaHHBIE B YCIOBHUH Vg, Y1, Y2, V3, Va:
7322V = Vier1) = T32(BLxpq1) = T32(—Xpeq1) = Xpq1 = T2 (Vierr — 2Vi) = 132(Vkw1 — 2,
xo = 132(Vo — 2¥4) = 132(Vo — 2Y4).
Orcroma HaxoauM (X, X1, X4, X3, X,) = (17,8,13,19,17). 3ammdpposannoe cioso — CUHVYC.
OtBer: CUHVYC.
3amaua 3
3a omuH xon bops MmoxkeT ocBoOoauTh He Oosee 4 kinetok. CienoBaTeNnbHO, eMy MPUIETCS
caenarb MuHumym 4 xoaa (Tak Kak U3HAYAIbHO cpeu 16 KIETOK HET HU OJTHOM IyCTOM). 3aMeTuM,
YTO €CTh KJIETKA C 7 3€pHAMM, a B OCTAIbHBIX KJIETKaX 3€peH MEHbIIE. 3HAUUT C 3TOM KJIETKH 3€pHa
NpUACTCS CHUMaTh MUHHUMYM JBaxnbl. [loatomy 3a 4 xoma bops He cnpaButcs. [lokaxkeM kak
CHSTB 3€pHA 32 5 X0/10B (CEpbIM OTMEYEHBI TPAHCBEPCAIIU, C KOTOPBIX CHSUIA 3€PHA):

15|50 1(5/0|0 1{3/0]|0 0300 0j0|0(0
2104 |5 210140 0/0(4|0 0/013|0 0/0[0|O
511105 01|05 01|03 0003 0/0|0f0O
35|21 31021 30101 30|00 00|00
OTtBer: 3a 5 x000B.
3anaua 4

Ecnu pemats 3a1a4y nepebopoM, To npuaercs npoBeputh 81 mapy kimoueit (Ki, K,). UtoOb
nepedop YMEHBIITUTh, BOCTIONB3YeMCS TeM, UTO I(pa A MOKET MPUHUMATH TOJIbKO 3HaueHus 0, 1,
2, 3. Jnma ortoro Beipasum A (a 3aomHo u B) uepes A,, B, Ki,K,. Tlo ycroBuio

A =B A, = B;
{Bl=A+K1-B “ {BZ=A1+K2-Bl. M
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(3mecy u manmee yCIOBHMCS Ul KPaTKOCTH BMECTO To(X) =y mmcarth MpPOCTO X = Y, TO €CTh
paBHBIMHU JIJI1 HaC OyAyT YHUCIIA, JAIONIUMEe OJMHAKOBBIM OCTATOK NpHu JaeicHuH Ha 10; Hampumep,
8 = —2). Orcrona

A=A,-(1+KK,) —K,.B,, (2)

B=B,—K,A, 3)
IMockoneky A € {0,1,2,3}, udpsr kaxaoro u3 uncen 49 97 32 20 52 77 20 37 85 72 yaOBIETBOPSIOT
(cormacHo (2)) OJTHOMY u3 CJIETYIOLITUX YETBIpEX PaBEHCTB:

0=A4,-(1+KK;) —K;.B,,
5 (4)
3=A4,-(1+KK,)—K;.B,.

a) IloacraBum B 3TH paBeHcTBa sl uncia 20 u3 mudprekcra: 4, = 2,B, =0 =

7(1+ K,K,) € {0,2} = 1+ K;K, € {0,1,5,6}.
b) IloacraBus B cootHommenus (4) uudps uucna 77: 7(1 + K; K, — K;) € {0,1,2,3} =
1+ K1K, — K; € {0,3,6,9}. (5)
C) AHaNIOru4so ais 52:
5(1 + K1K,) — 2K; € {0,1,2,3}. (6)
Teneps s kaxaoro 3HadeHust cyMmbl 1 + K K5, yka3aHHOTO B IyHKTE a), HalfJIeM ¢ TOMOIIBIO (5)
COOTBETCTBYIOIICE 3HaueHue Ky, a morom jyist mapel 1 + K; K, u K; mpoBepum cripaBeiiiuBOCTh (6).

e 1+K/K,=0. U3 (5) =K, €{0,1,4,7}. Bnauenus 0 m 4 He romaTcs, TaK Kak
npousBenenne KK, ceituac HeueTHo. 3HaueHue 7 He yaosieTBopser (6). B urore Hamm
oJHy Bo3MOXxHYI0 napy kimroueit (K, K,) = (1,9) € {(1,9), (7,3),(6,8)}.

e 1+K,K,=1. U3 (5) =K, €{1,2,5,8}. 3nauenuss 1 u 5 oueBumHo He romasrcs (HE
BBITOJHKUTCS  paBeHCcTBO 1+ K1K, = 1). Bosmoxnbie mapel  kimoueit (K, K,) €
{(2,5), (8,5)}. ITapa (8,5) e ynosierBopser (6).

e 1+KK,=5 W3 (5) =K, €{25,69}. 3nauenne 5 oueBuaHO He ToaMTCS (HE
BBIMOJHUTCS  paBeHcTBO 1+ K;K, = 5). Bo3moxnbie mapel  kimoueir  (Kq, Ky) €
{(2,2),(2,7),(9,6), (6,4),(6,9)}. Ycaosuro (6) ymoBIeTBOPSIOT TOJIBKO maps (2,2) u (2,7).

e 1+K/K,=6. U3 (5) =K, €{0,3,6,7}. 3nauenne 0 u 6 oueBMIHO He Tromasrcs (HE
BBITIOJIHUTCS  paBeHCTBO 1 + K;K, = 6). OctaBiimecss BO3MOXHBIE TMaphl  KJIIOUYEH
(K1, K,) € {(3,5),(7,5)} obe ne ymosnetBopsioT (6).

TakuM 00pa3oM MPEICTOMT PACCMOTPETH Clieayroliie Tpu mapsl kiroueit (Kq, K3): (1,9), (2,5), (2,2)
u (2,7). dna vux no ¢opmynam (2), (3) BoccTaHOBUM HCXOAHBIA TeKCT. OCMBICIEHHOE CIOBO
XOJIECTEPUH nonyuutes s napsl (2,7).
Oteet: XOJIECTEPUH.
3agauya 5

Bcero nmeercst 32 = 25 matusHauneix maponeit u3 0 u 1. Oxun Takoit mapoms 11111 yxe
HaOpaH, 3HAYUT HaM OCTaeTcs repedpats emie 31 BapuaHT, A1 4yero motpedyeTcs o KpaHei mepe
31 naxatme kHomoK. [lokaxkem, uto 31 HaxkaTtus JEHCTBUTENHHO XBaTHT. /[ 3TOro Bce
MATU3HAYHBIE HAOOPHI YMOPSAIOYUM TaK, YTOOBI COCETHUE HAOOPHI OTIWYAIUCH TOJIBKO B OJHOM
cuMBose (kimaccuueckuit konm I'pes). Torma mepexom oT omHoro Habopa K coceaHemy Oyner
OCYIIIECTBIISATHCS HAXKaTUEM OJTHOM KHOIKH, U BCEro norpedyercs kak pa3 31 HaxaTHe.

YropsaaounuTe Tak HaO0OpPBl MOXXHO MHOTUMH croco0amu. OJHYy W3 BO3MOXHBIX HIEH
MPOWJUTIOCTPUPYEM Ha MpUMEpe TPEX3HAUHBIX Mapolied, KOTOphle OyneM HHTEepIpPEeTHPOBATh Kak
KOOPJIMHATHI BEPIIMH TPEeXMEpHOro kyba co crtoponou 1. KoopawHaThl BepiiwH, Jexalux Ha
OIHOM pelpe, Kak pa3 OTIUYAIOTCS TOJBKO B OJHOM CHMBOJIE. 3HAUUT, €CIIH, JIBUrasiCh BJIOJIb
pebep, Mbl 000iiieM Bce BEpIIMHBI KyOa, TO TEM cCaMbIM IOJYy4YUM TpedyemMoe YIOpsa04YeHUE.
OTmeTHM, 4TO BCE BEPIIMHBI JIeXKAT WIM HA BepxHel A, wiu Ha HkHeH rpanu B (puc.). To ectb,
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MOXXHO CKa3aTh, YTO HAlll TPEXMEPHBIH KyO MpeACTaBIsSeT COO0OW CyMMy JABYX TpaHed (win
osyxmepnvlx kyb6os) A u B. Haunem o6xon, Hampumep, ¢ Bepmuabl 111. Chadama oboitzem
BEpPIIMHBI JIByMepHOTO Kyba B (mpum stom mocnennss nudpa mapons (koopawHata Z) paBHa 1),
3areM nepemecTuMcs Ha Ky0 A u oOoiimem ero BepmmHBL [lomydnM  HCKOMYIO
nocienoBareabHoCcTh maposeit: 111 011 001 101 100 110 010 000.

HecnoxHo Tenepb mpojenarh TOXE camMoe W Ui MSITU3HAYHBIX Mapojeil (MATUMEpHBIA KyO
paBeH CyMMe JBYX UYETBIPEXMEPHBIX KyOOB, a YETHIPEXMEpPHBI Ky0 paBeH CyMMe JABYX
TpeXMepHbIX): 1) cHauana oOXOMM JABYXMEPHBIH KyO, T.€. MEHSFOTCS TIEpBBIE JBE IUQPHI, a TpU

011 111

010 110 011 111
001 v 101 = k

* y A A v B

4

010 110

000 700 000 100 001 101
nocjeaHue Tak u octarorcs paBHbivu 10 11111 01111 00111 10111. ITepexoaum Ha BTOPYIO IPaHb:
tenepb TpeThs nudpa 0, a mocnennue nse mo-nmpexkHemy 1: 10011 11011 01011 00011. O6xox
OJIHOTO TpeXMepHOro KyOa 3akoH4mIu. [lepexoqum Ha BTOPOI TpexXxMepHBI KyO (IIpearnocieHss
mudpa crana 0): 00001 01001 11001 10001 10101 00101 01101 11101. OxuH YeThIpEXMEPHBINA KyO
obonumn. IlepexoguM Ha BTOpPOW YeTHIpEXMEPHBIN KyO, TO €CTh, HaKOHEI, MOCIenHss Iudpa
CTaHOBUTCSA 0:
11100 01100 00100 10100 10000 11000 01000 00000 00010 01010 11010 10010 10110 00110 011
10 11110.
OrtBet: 31 naxarue. [laponu MoxxHO IepedUpaTh, HAPUMEP, B TAKOM TMOPSIKE:
11111 01111 00111 10111 10011 11011 01011 00011 00001 01001 11001 10001 10101 00101 011
01 1110111100 01100 00100 10100 10000 11000 01000 00000 00010 01010 11010 10010 101100
0110 01110 11110
3amaua 6
[ycts p; < p,. o yenosmo B — A = 362 & g2 —p?p2 =36° < (q—36)(q +36) =
p?p5. 3HAUMT, pa3NoXKeHUs Ha IIPOCThie MHOXKHUTENM uucel q — 36 u q + 36 conepikar TOJNBKO
CTENEHU Yucen p; U P,. Kpome Ttoro, uucio q — 36 mensbine, uem q + 36. CrnenoBarenbHO,
BO3MO>KHBI TOJIBKO TPH CITy4asi:
1) q—36=1, q+ 36 = p?p3. Torna q = 37 u p?p3 = 73, 4TO HEBO3MOKHO.
2) q—36 =p;, q+ 36 =p,;p3. CnenosarensHo, p;(p? —1)=72. Umu p; =2 u p3 =
37,9TO HEBEPHO, WM P; = 3 U Py = 5.
3) q—36=p?% q+36=p2 Orciona (p, — p1)(p + p1) = 72. lIpeacraButs uucno 72 B
BUJIC NPOM3BEACHUS JIBYX MHOXKMTENEH, MEpBbIH U3 KOTOPHIX MEHbIIE BTOPOT0, MOXHO
Tak: 72 =1 72 =2:36=3-24=4-18=6"-12 = 8-9. PaccMOTpuM 3TH BapHaHTHI:

p + p _ 72 = 2p, = 73 = HeT pelleH!H B 1|eJIbIX YUCJIAX,
2 1=

+p1_36=>p2—19 py =17,

= 2p, = 27 = HeT pelleHnH B 1|eJIbIX YUCJIAX,

{Pz

{pz + P1 = 24
=3 =11, =7,

{p p2 = P =

2+ P1 = 18
—p1=06 =>p,=9
pz + Dy = 12 P, = 9 - coCTaBHOE YUCJIO,
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{Pz —p1=38
P2 +p1=9
Jl1 osyd4eHHBIX 3HaYEHUH P U P, HAlJEM UM COOTBETCTBYOIME ¢, A u B!

e p,=5 p, =3 =>q=39, A=225, B=1521,

e p,=11, p1 =7 = q =85, A=15929, B = 7225,

e p, =19, p; =17 = q =325, A =104329, B = 105625.

Ay =225 (A, =5929 (A; =104329

B; = 1521, {Bz = 7225, {33 = 105625.

= 2p, = 17 = HeT pellleHU! B 1|eJIbIX YU CJIaX.

OTBerT: {



