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

11 KJIACC
VCJIOBUS 3AJIAY

1. Jlna 3ammdpoBaHus ClIoOBa W3 IMATH OyKB Kaxkaas ero OykBa 3aMEHSIETCS Ha YHUCIIO COTJIACHO
tabnuie. I[lomydenusiii Habop umcen (Xxg,Xxq, Xz, X3,X,) 3aTeM mpeoOpasyercs B HaboOp
Vo, Y1, V2, Y3, V4) 1O caenytoneMy mnpaBuiy. CHadaga BBIYHCIAIOT BCIIOMOTaTEIbHBIC YHUCIIA

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

Ve = @5 xg + 270 x4 20 00) + (2% Xy + 2% dpgp + o+ 29 xy), k=123,
Va=2%x0+2% x; +2% 2, + 21 x5+ 29 x,.

A 3aTeM TOJjararoT Y PaBHBIM OCTAaTKy OT JIeJIeHUsl yucia Yy, Ha 32. Pacmmdpyiite ucxomHoe
cnoBo, e (Yo, ¥1,¥2, V3, Va) = (11,27,2,16,0).
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2. Ilpu Bxoje B TUYHBIN KaOMHET HA TepMUHAJe TPeOyeTCsl BBECTH TPEX3HAUHBIN MapoJib

Kx

X1, X2, X3, Te x; € {0,1,2}. Jlns TOr0 Ha TEPMHUHAIE MMEIOTCS 3 OKOIIKA, a MO o
KaX[bIM OKOIIKOM PACIOJIOKEHBI TpU KHONKHU. [Ipy HaxaTMu HA KHONKY B OKOIIKE 4
2

e elo
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HaJl HeW MosBisgeTcs cooTBeTcTByomas mudpa. Cellyac B OKOLIKaxX BBICTABICHA 2
komOuHaims 000. Kakoe HanMeHbIIee KOJUYECTBO Ha)KaTHH KHOMOK MoTpedyercs,
4yTOOBI IIepedpaTh BCe BOZMOXKHBIE BAPUAHTHI ApOJIsi?

3. B Kpunro-Berace Ha Ta0;10 UTPOBOTO aBTOMaTa OTOOPAXKAIOTCS JBA HATYPAITBHBIX YHCIA Xy = 5 H
Yo = 201. Tlpu Ha)XaTHU KHOIIKH TIEPBOE M3 THUX YKCEN 3aMEHSACTCS Ha X; = 1y4(a - xo + b), re
a U b — HEKOTOpble HEU3BECTHbIE HaTypajJbHblE YHCJIA, @ BTOPOE YUCIO 3aMEHseTCs Ha yq =
75017 (Vo + 523). 31mech 1, (m) — ocTaTtok OT JeNieHus HaTypalbHOro nciia m Ha k. HaxaB KHOIIKY
ele pas, moay4duM (1o TakuM ke Gpopmynam) ducia X, = riq(a - x; + b) u y, = 19917(y1 + 523)
U Tak jganee. Irpok moiydaer mpu3, €CM NpU OYEpPEeTHOM HaKaTMM Ha TabJo 3aropsArcs yucia
Xn, =4uy, =1993. Onpenenure
a) KakWe W3 CIeAyIOIMX deThipex mnocienoBarenbhuocredn  (1): (2, 5, 4, 7, 1),
(2):(6,9,7,1,3), 3: (7,109, 2, 8),(4): (1, 0, 8, 8, 7) nmpu HaaneKaIIeM BsIOOpe a U b U
BBINIICYKA3aHHBIX (DMKCUPOBAHHBIX X, Yo MOTJIA OBl COBIACTh C MOCIENOBATEIHHOCTHIO (X, ..., X5),
MOJIyYeHHOM Ha 3TOM MTPOBOM aBTOMaTe? 0) MOXKET JIM UTPOK MOJYYUTh MPU3, €CIH (X1, ..., X5) —
oJiHa U3 (peaTn3yeMbIX ) TOCIIe0BATEeILHOCTEH U3 TyHKTA a)?

4. JIns TOATBEp)KICHHs MepeBOAMMON B OaHK cymMMmbl Oparbs A u B HCHONB3YyIOT «KOIBLIEBYIO
HOJNKCH», KOTOpasi HE MO3BOJIIET ONPEETUTh, KTO HMEHHO M3 HUX COBEpIIMI mepeBoa. A umeer
CBOM OTKPBITBIA KU €4 = 5 W HEKWil CeKpeT, MO3BOJISIONIUI IS JIFOOOTO HATypaJbHOTO Y

e
(¥ < 90) HaXomuUTb X4 TAKOE, YTO Y = To1 (X,*). 31ech 13, (1N) — OCTATOK OT JENCHHS HATYPAIBHOTO
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yruciaa m Ha k. (Y B ecth cBoit kimou ez = 25 u cBoit cekper.) Torna A nnst nmoanucu cymmbr M
cilyyaliHO BbIOMpaeT HaTypasbHble 4MclIa Xp U U, He npeBocxopasuue 100, Bbruuciser yp =

‘rgl(ng ) ¥ HaXOJHUT Y, U3 YPABHEHUS:
rio(M(ya + M(yg +v)) —v3) = 0. (¥

Hcnonb3ys cBOM cekpeT, A HaxOJIHT X, TaKOH, YTO Y, = rgl(xjA). Tornaa tpoiika yucen (x4, Xg, V)
Oyner moaTBepxkAeHHEeM (QakTa mepeBoga cymMMbl M. B 0aHke KOPPEKTHOCTb MOATBEPKACHUS
IIPOBEPSIIOT TOJCTAHOBKOU Y4 = rgl(xjA),yB = rgl(ng) u v B ypaBHenume (*). Hampumep,
(1,90,46) xoppekTHOE moaTBEpKAeHUE cyMMbl 46. IlocTpoiite XOTs ObI OJHO KOPPEKTHOE
MOATBEpKJIeHHE CyMMbI M = 69.

. B HCKOTOPBIC KIICTKHU JOCKH 4 X 4 AHS HONOXHIIA TI0 HCCKOJIbKY 3CpPCH U IICpcaalia

nocky bope (cm. puc.). Tpanceepcanvio MOCKW Ha3bIBaeTCsi HAOOp U3 4 KIETOK,

Jr00bIe J1BE U3 KOTOPBIX PACIIOJIOKEHBI B Pa3HBIX CTPOKAX M pa3HBIX cTondnax. bops

oo~
1o O |01
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3a OWH X0 MOXET CHATb OJJUHAKOBOC KOJHUYCCTBO 3€PCH C K&)I(I[Ofl KJICTKH KaKOM-

160 OIHOM TpaHCBEPCANH. 3a KAKOe MUHUMAIBLHOE YUCIIO X0J0B Bops MOXKET CHATH
BCE 3epHA C JIOCKH?
. U3BecTHO, uTo 062 uncna p u p2°8 + 800 npocteie. JokaxkuTe, uto uncio p* + 8 Toxke mpocroe.

PEIIIEHUA 3AJAY

3agaua 1

3amernm, uto s k = 0,1,2,3 cnpaBeasuBo paBeHCTBO 2Yy — Yir+1 = 31xp44. Kpome Toro
2y, — Yo = 31x¢. Yucna 31 u (-1) npu nenenuu Ha 32 [arOT OAMH U TOT K€ OCTaTok 31, TO ecTh
31 =13,(31) = 13,(—1). (Bmech TPamUIMOHHO 7T3,(X) — OCTATOK OT JENeHHWsS 4Yucia X Ha 32.)
BHAYUT 135 (31X 41) = T32(—Xp41) ¥ 135(31xy) = 135,(—x(). B pesynbrare nonyuaem Gopmysl,
HEMOCPEJICTBEHHO BBIPAXKAIOLIUE HCKOMBIE YHUCIA X, X1,X,X3,X,; 4YEpPEe3 JaHHBIE B YCIOBUU
Yo, Y1, Y2, Y3, Ya-
7322V — Vier1) = T32(31xk41) = T32(—Xpr1) = Xper1 = T2 (Views — 2Vk) = T32 (Vi1 — 2Vi),

xo = T32(Jo — 2Va) = 132(¥o — 2Y4).
Orcrona HaxoauM (xg, X4, X5, X3, X4) = (11,5,12,12,0). 3amudposantnoe cioso — JTEMMA.
Otser: IEMMA.
3amaua 2

Beero umeerca 27 = 33 Tpex3HauHbIX mapojeit (Ha6opos) u3 0, 1 u 2. OauH Takoil mapoIb
000 yxe w©HaOpaH, 3HaYUT HaM OCTaeTcs Tepedparhb
octaBmuecss 26 BapuUaHTOB, AJS 4Yero MoTpedyeTrcs IO
KpaiiHeil Mepe 26 HaxkaTuii kHomok. [loxaxkem, 4to 26
Ha)XaTUM JEHUCTBUTENBHO XBatuT. Jlist 3TOro Bce
TpEeX3HAYHble HAOOPHI YIOPAIOUNUM TaK, YTOOBI COCETHUE
HAOOpBl  OTIMYAUCh TOJNBKO B OJHOM CHMBOJIE
(xmaccuueckuit kox I'pes). Torma mepexom oT OIHOTO
Habopa K coceHeMy OyJeT OCYLIECTBISATHCS HaKaTHEM
OJIHOW KHOMKH, M BCEero mOTpedyeTcs Kak pa3 26
Ha)KaTH.

(0,2, 2)

VYnoopsigounTe Tak HAOOpbl MOXXHO MHOTHMH (o0 0)
cnocobamu. OngHa M3 BO3MOXHBIX HJIEH COCTOMT B (1,00
CJIEAYIOIIEM: KaXKJIbli Mapojib OyAeM HHTEpIpPEeTHPOBATH (2.0,0) —&
KaK KOOpPAMHATHI TOYKHM B TPEXMEPHOM IPOCTPAHCTBE
(puc.). Koopaunatel Touek, Jiexanux Ha NpsAMOHN, MapayielbHOH OJHON M3 KOOPAWHATHBIX OCEH,
KaK pa3 OTIMYAIOTCS TOJIBKO B OJHOM CHMBOJIE. 3HAUMT, €CJIH, JBUrasiCh MapajyieIbHO OCSIM, MBI
00o0iiIeM Bce TOYKH, TO TeM CaMbIM IMOJy4uM Tpebyemoe ymopsoueHue. OAUH U3 BO3MOXKHBIX
00X0J10B MPEJICTABIIEH HA PUCYHKE.
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OtBert: 26 Haxaruii. OauH U3 cioco6oB nepedopa npezacrasieH Ha pucynke: (0,0,0), (0,1,0), ...,
(2,0,2).
3amaua 3
ITocneioBaTeIbHOCTh (xn) 3aj1aeTcs PEKYPPEHTHOMN bopmyioit
X, =1,(a-x,_1 +b), n € N. (D

CrnenoBarenbHO, 3HAYCHHE KAXKIOTO UICHA IIOCIEAOBATEIBHOCTH X, (HA4MHAs CO BTOPOTO)
OJIHO3HAYHO BBIYUCIIACTCA 1O 3HAYCHUIO €€ NPEIbIIyIIero 4jieHa X,_i. l[loKaxkeMm, 4YTO
nocseaoBarenbHOCTh (1) momydena ObITh He Moria. B Helt X, = 5 u x; = 2. 3HauuT cpasy mocie 5
BCerja JOJDKHA WUITH 2, HO Jajiee Mbl BUIMM, 4TO Beied 3a 5 uaer 4. Ilo aToil ke mpuyuHe
0TOPaKOBBIBAEM M IOCIICIOBATEIBHOCTH (4): mocie 8 Bctpevaercs u 7, u 8.

Paccmotpum mocnenoBarenbHOCTh (2). J[ist wieHOB X; M X, 3TOH IOCIEAOBATEILHOCTH,
cormacao (1), mokem 3amumcath: Xx; = 6 =1y;(a-5+b),x, =9 =r;;(a-6+b). Bours us
BTOPOTO paBeHCTBa TmiepBoe, Haigem a = 3. Torma b = 2. Ilposepsiem panee: x3 =7 =
1139+ 2)—Bepuo, x,=1=1r;(3:-7+2)—-8epuo, x5z =3=r1y;(3-1+ 2)—HeBepHo.
3HAYMT MOCIIEI0BATEIBHOCTD (2) TakKe 0TOpachiBacM.

Paccmorpum mocienoBatenbHocTh (3). Kak u mis mocnemoBarensHOCTH (2) Haxoaum
a=17,b=05, a zarem yOexmaaeMmcs, 4T0 MmocjenoBaTeabHOCTh (3) mpoBepky mpoxomut. NTak,
TOJIBKO TOCIIEI0BATEILHOCTD (3) U3 MyHKTA a) MOTrJia ObITh MOJyYeHa Ha UTPOBOM aBTOMATe.

BblsicHuM Temeph TOJIYYUT JIM B OTOM Cllydae WIPOK Mpu3. Beimumiem Ooblle 4WICHOB
COOTBETCTBYIONIEH mocienoBarensuocta (x,): 5,7,10,9,2,8,6,3,4,0,5,7,... BugHo, 4ro 310
MepUoIUYEecKasl MOCaeA0BaTeIbHOCTh ¢ mepuogoMm 10, u B Hel BcTpeuaercs 4. Jlokaxkem, 4TO
IIOCJIEI0BATENLHOCTE (V) TaKKe SIBJSETCS MEPUOIMYECKOM, u ee mepuoxa pasen 2017. 3ameTnm
YTO 9Ta IMOCIEI0BATEIBHOCTh, KaK M IOCIEN0BATEIbHOCTE (X;,), 00JagaeT TeM CBOMCTBOM, 4YTO
KOKIBIA €€ TMOCICIYIONMA WICH OJHO3HAYHO HAXOAWTCA MO mpeapiaymiemy. Ilostomy mis
JI0KA3aTeNbCTBA MEPUOJUYHOCTH JIOCTATOYHO YOEAUTHCS, YTO CPEIU YICHOB IMOCIIEI0BATEILHOCTH
BCcTpevaroTcsi Bce nenbie yucia ot 0 mo 2016. To ecTh, HalO J0Ka3aTh, YTO ISl JIFOOOTO IEI0TO
yuciaa m ot 0 1o 2016 cymectByer Takoe n € N, uro y, = m.

[MTocnenoBarenbHOCTD (V) (SBIAIOIIASACS HAYEM WHBIM, Kak apu()METHUECKOW Mmporpeccueit
HAa MHOXKECTBE OCTaTKOB OT jneneHus Ha 2017) moxkeT ObITh 3amaHa (QopMyJol N-Oro 4YieHa:
Yn = T2017(201 4+ 523n), n € N.

Janee Yo =M & M = 1y0,7,(201 + 523n) & cyuiecTByeT Takoe 1esoe t,4to 201 +
523n =m+ 2017t & 523n — 2017t = m — 201. Yucna 523 wu 2017 B3auMHO TPOCTHIE,
MO3TOMY JIAHHOE JINHEHHOe AMO0(aHTOBO YPaBHEHHE Pa3pelINMO B HENbIX YUCIaX OTHOCUTEIBHO N
u t ipu ar006om 3HaueHun m. CrenoBaTenbHO, Jt00oe 3HaueHue M ot 0 1o 2016, u B yacTHOCTH
1993, BCTPETUTCST B  mocienoBareabHocTH  (¥,). Ocraercss 3aMeTHTh, YTO IEPHOJIBI
nocienoBarenbHoctel (x,) u (35,) B3aMMHO MPOCThIE, TIOATOMY PAHO HIIH TMO3IHO MPH KaKOM-TO
n € N okaxyTcs cipaBeJIMBBIMUA paBeHCTBA X, = 4 u 'y, = 1993.

Ortger: a) (3), 0) na.
3anaua 4

Hano HaiiTk Takwe 4yuclia X4, Xgp M U, 9TO ©CJIHM [0 HUM BBIYUCIUTH Y, = rgl(xjA),yB =
rgl(ng), a 3aTeM TOJICTaBUTh 3TH Y4, Vg,V U M = 69 B (*), TO MOIXYYHTCS BEPHOE PABCHCTBO.
[Tepenumem ypaBHeHue (*) B BUJE:

T101(M(}’A + Myp)+v- (M? — 172)) = 0.

[ToceHee paBEHCTBO 3aBEIOMO CIIPABEIMBO, €CIIHU
{7”101()’,4 + Myp) =0 €Y
7”101(M2 - 172) = 0. (2)

BTopomy ypaBHEHHIO CHCTEMBI MOKHO YAOBJIETBOPUTH, OJIOKUB ¥ = M. YpaBuenue (1)

HKBUBAJICHTHO YPaBHEHUIO
ea — ]
01 (7"91(9(,4 )) =T101 (_M : T91(x13 ))
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BosbMmeM, Hanpumep, xg = 1. Torma 1y, (rgl(xj“‘)) =1101(—M) © 191(x;4) =101 - M &
To1(x3) = 32. 3HaumT, TOUTCA X4 = 2.
Otset: Hampumep, (2,1, 69).

3agauya 5

3aMeTuM, YTO B IMOCIEIHEH CTpOKE MYyCThIX KJIETOK HeT. 3a oauH Xoa bops moxer
OCBOOOJIUTH OT 3€peH OT CHJIbl OJHY KJIETKY 3T0i cTpoku. CieoBaTeNnbHO, eMy MPUIETCs CAeNaTh
munumym 4 xona. bosee Toro, B 3TOil CTpOKE €CTh KJIETKA C 7 3€pHAMHU, a B OCTAJIbHBIX KJIETKAaX
JIOCKM 3€epeH MeEHbIe. 3HAuUUT C JTOM KIETKH 3epHa MPHUAETCS CHUMAaTh MHUHHUMYM JIBaXKIbI.
[ToaTomy 3a 4 xona bops He cnipaButcs. [lokaxkem Kak CHATH 3epHA 32 5 X0JI0B (CEphIM OTMEUECHBI
TpaHCBepCaH, C KOTOPBIX CHSUIM 3€pHA):

4151110 413|110 0{3|/1]0 03|00 00|00
501411 30141 3/0(01 3/0/0/0 0{0|0|0
0({5|3|2 0/5|3]0 0[1/3]|0 0/0|3]|0 00|00
11027 11007 1/0/0]3 0/{0|0]|3 00|00
OTtBer: 3a 5 x010B.
3amaua 6

ByneM mepebupaTth BO3MOKHBIE 3HAUEHUS IPOCTOro uucia p. Eciau p = 2, o uncio p2018 +

800 yeTHOe, YTO MPOTHBOPEYUT ycaoBuio. Ilycts p = 3. Torma umcno 32°18 + 800 mowxer u
0Ka3aThCs MPOCTBIM. YOeMMCs, YTO I J1060ro Apyroro npoctoro p uyucio p2°18 + 800 nenurcs
Ha 3. JleificTBUTENBHO, €CITH P # 3, TO OCTATOK OT JICJICHUS Yncia p Ha 3 paBeH nubo 1, mu6o 2. Ho
ocTaTok OT jaeneHus uucaa p2°® ma 3 B mobGom ciyuyae Gymer pasen 1 (mockombky p2018 =
(»?)1999, a uncno p? Bcerna naer ocrarok 1 mpu genenuu Ha 3). Torma p2°1® + 800 nenutcs Ha 3
(tTak kak 800 maeT ocTaToK 2 Mpu JAEJIEHWU Ha 3) U HE MOXKET OBITb IPOCTHIM. Takum 00pazom,
p = 3 — eIMHCTBEHHO BO3MOXHBIH BapuanT. U torma p* + 8 = 3* + 8 = 89 — npocroe uuco.
VYTBepxkIeHUe JOKa3aHo.
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