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1 BapuanT

1. Pemmre ypasuenue p* + g2 = n?, re p U q — IPOCTHIE YKCIIA, @ 1 —HATYPAIBHOE YHCIIO.
Pemenne: [lepenumem ncxonanoe papenctso: p* = (n — q)(n + q).

VYuaureiBast, uto (n — q) < (n + @) ¥ 9TO p — MPOCTOE YUCIIO, BOZMOXKHBI CIICAYIOIIHE CyJau:

n—q=1
1){n+q=p4
n-q=p
2%n+q=p3
B ciydae 1): BeruTeM U3 BTOPOTO ypaBHEHUS repBoe. [lomyuynM paBeHCTBO

2g=p*—-1

OTO paBHOCUIIBHO
2q=(-DE+DE*+1)
Tak kak ( mpocToe YMciao, TO ITO BO3MOXKHO TONBKO mpu p — 1 = 1. HenmocpeactBeHHoOU
IPOBEPKOM yOexaaemcsi, 4To p = 2 HE MOAXOHUT.

B ciyuae 2): BbruTeM U3 BTOpOro ypaBHeHHs nepsoe. [lomyunm paBeHCTBO

2q=p°-p
DTO paBHOCUIIBHO

2g=(@-Dplp+1)

Tak kak (| IpOCTOE YUCIIO, TO 3TO BOZMOXKHO ToJibko mpu p — 1 = 1.
Ortcrona Haiiném p = 2,q = 3,n = 5.
OtBer: p = 2,9 =3,n=5.

2. Jlana mocnenoBaTeabHOCTD A4, by, Ay, by, ..., Ay, by, cocTosimas u3 0 u 1. [lycte N — KonuuecTBO

gucen [ ot 1 mo k Takux, 4ro a; = 0 u b; = 1. JIokaxkute, 4YTO YMCIO MOCIEAOBATEILHOCTEH
YKa3aHHOTO BUJA, /I8 KOTOpeIX N HeueTHo, Haxoautcs no gopmyne 22k~ — 2k=1,
Pemenne: IlpuMenuM MeTo] MaTeMaTHMueckoW HMHIyKUMW 1o mapamerpy k. Ilpu k =1
dbopmymna oueBuaHa. JlomycTum Gopmyiia BepHa i 3HaueHus k — 1. Mickomoe 4uciio paBHO
YHUCIy TOCJIEOBATENIBHOCTEN aq, by, Ay, by, ..., Qg_1,bk—1 , B KOTOPBIX KOJIHYECTBO [ =
1,2,...,k — 1 takux, uro a; = 0 u b; = 0 yetHo (B 3TOM ciydae mapa (ay, by) MOXKeT OBITH
tonbko (0,1) ) IUIHOC KOJMYECTBO MOCIENOBATENLHOCTEN a4, by, dy, by, ., Qy_q,by_y , B
KOTOpBIX KoiuuectBo  uucen (= 1,2,..,k—1 takux, yto a; =0 u b; =1 HeyeTHO,
yMHOX€eHHOMY Ha 3 (Tak Kak mapa (ay, by) moxer 6bITh 10601 13 map (0,0), (1,0),(1,1)). B
UTOTE 10 TPEATNOIOKCHUIO WHAYKIIMM HYXHOE 4YHCIIO IOCjeI0oBaTebHOCTE Oymer
yJIOBJICTBOPSATH PAaBEHCTBY

(22(k—1) _ (22(k—1)—1 _ Zk—z)) n 3(22(k—1)—1 _ Zk—z) _ 92k-1 _ ok-1

KommenTapuii
Bo MHOrux kpuntorpaduyeckux NpuiI0KeHUHN B KauecTBe PYHKUUN yCI0KHEHUH HTH Q) yHKIUI
raMMHPOBAHUS MCIIOJIB3YIOTCS IBOMYHBIE OyieBbl pyHKIMU. B TO ke Bpems BaXHO, YTOOBI
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ucrnolib3yemas GyHKIs npuHuMaa 3Hadenre 0 u 1 Ha paBHOM KOJIMYECTBE HAOOPOB, T. €. ObLIa
cOanmancupoBanHol. [lomumo Takux GyHKIMI, 0c000€ MECTO B KpUNTOrpaQUK 3aHUMAIOT TaK
Ha3bIBaeMble OEHT-(YHKIHHU, KOTOpble Oojiee BCEX OCTAIBbHBIX «HE MOXO0XH» Ha JIMHEHHBIC
¢byHKIMH. DTO 00YCIOBICHO TEM, YTO OJM30CTh K JIMHEWHOW (YHKIIMH YIPOILAET 3a/Jady
HAaXOXCHWUS PEIICHHUS WIM JPYTHX KIYEBBIX 3JEMEHTOB CXEMbL. be3 JokazaTenbcTBa
OTMETUM, 4TO Jt00ast OEHT-QYHKIMS He sBiIsSETCS cOANaHCUPOBAHHOW, UTO 3aTPyIHSET HX
HEMOCPEJICTBEHHOE WCIOJIb30BAHUE B KPHUNTOrpauuecKnx NpuiokeHusx. OaHAKO OHU
IIUPOKO HCIOJB3YIOTCS KaK TIEPBOHAYAIBHBIC KOHCTPYKIIMU C IEIBI0 TOCTPOCHUS
cOaaHCUPOBAHHBIX (PYHKIIMI TOCTATOYHO «YJAJICHHBIX» OT KJIacca BCEX JIMHEWHBIX (DYHKIIHA.
B naHHO#1 3a1a4e HCKAJIOCh KOJIMYECTBO HAOOPOB, Ha KOTOPBIX OeHT-QyHKkIus a; b, @ a,b, @
.. ayby, tne @ — cranmapTHas orneparus CIOXEHUS OWTOB, MpUHUMAET 3HadyeHwe 1. U3
pelieHus 3ajadyd  cleAyeT, 4YTo Takas (YKHKIUS JIUCTBUTENTBHO HE  SBJISETCS
cOamaHCUPOBAHHOM.

. Iets HUCIIOJIB3YCT JJIA pa6OTBI B HHTCPHCTC IIapOJIM H3 INCCTHU CHMBOJIOB. Omnacasch
3JIOYMBIIIJICHHUKOB, OH PCHIWJI B KAXKIAOM IIapOJIC U3MCHUTD IIOPAAOK CICAOBAHUA CUMBOJIOB,

UCIOJIB3Ys AJI 3TOr0 OJHO U TO K€ 1pasuio, KOTOpOe 3amucall B KHIKeuKy. [IpaBuino morio
123456
BBITJISIETh, HAIPUMEP, TaK: (; 6451 2). To ecTp mepBBI CHMBOJI CTaBUTCA Ha TPETHE MECTO,

BTOPOM — Ha IIecTOoe U Tak fgainee. B ceoem mapone ansa noutsl qwerty [letst mepectaBuit OyKBbI
IO MPABIITY U3 KHUKEUKH, a 3aTeM, JJIs OOJIbIIIEeH HAJIeKHOCTH MEPECTABUI OYKBBI IO ATOMY Ke
npaBuily euie pas. (Eciu ucnonb3oBath IpaBujIo Kak B IpuMepe, To U3 qwerty mnocie nepou
MEepPECTaHOBKM Moiy4yuTcs tygqerw, a mocie Bropoi — rwtqey). Kakue u3 Hikecneayromumx
KOMOMHAIMI MOIJIM OBITh TOJYyYEHBl JBOWHOW MEpecTaHOBKOW OyKB B Tmapoiyie Qwerty
(ucmosnb3ysi, BO3MOXHO, IpyTH€ MPaBUIa YKa3aHHOTO BUIA):

a)
yetrqw  eyrtqw  yrwteq  rewqyt qwtyre  tywreq

0) Ilers morepstn kHWkeuky! OH MOMHHUT, YTO NEPBOHAYAIBHO Mapoib ObLT QWErtYy, HO
MPaBUJIO, IO KOTOPOMY OBbUIM B HEM JIBaX/Ibl IepecTaBlieHbl OYKBBI, HE IMOMHHT. 3a Kakoe
HaMMEHBIIIEEe YUCIIO MOMBITOK MOXHO C TapaHTUel Mog00paTh YTEPSAHHBIN Mapoib?

Pemenue: IIpuBeeHHOE B YCIOBUY NPABUIIO IEPECTAHOBKU OYKB, UJIU nepecmaHnosky, 0ynem
o0o3HayaTh rpeueckoi OykBoi o. IlepecTaHOBKY O MOXXHO MHTEPIPETHPOBATh Kak
otobpaxeHnue MHoOkecTBa 1udp {1, 2, 3,4, 5, 6} B ceds. Hanpumep, TOoT axTt, 4to neppas Oykpa
nepeluia Ha TpeThbe MECTO, MOKHO 3anucath Kak d(1) = 3, a Taxke H300pa3uTh CTPEIOUYKON U3
1 B3:
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Bunno, uyto eciau Obl Mbl IEPECTAHOBKY 0 MPUMEHSIIM MHOTOKPATHO, TO OYKBBI HA 2-i1 1 6-if
MO3UIUSX TIOCTOSTHHO MEHSITUCH ObI MecTamMu, a OyKBbI Ha mo3unusax 1, 3, 4, 5 nmepectapisiInuch
ObI 110 1IuKITY. [lo3TOMY IepecTaHOBKAa 0 MOXKET CUMBOJIMYECKH OBITh 3aMucaHa B BUJIE
npou38e0eHUs YUKIOS:
o= (1 2 3 4 56

3 6 45 12
3anuch 4 * 2 OTpakaeT YukIo8yl0 CmMpyKmypy NEPECTaHOBKH O, MOKa3bIBasi, UTO B HEW OJUH

) — (1345)(26) = 4 * 2.

UK JUIMHBI 4 ¥ OOWH UK JJIWHBI 2.

[TocmoTpum Teneps Oosee AeTaabHO Ha TO, YTO MPOU3OMIET, €CIIH MO MPABUIY O MEPECTABUTH
OykBHI erle pa3. Tak 1 mpu mepBoM NMpUMEHEHUH TpaBuiia ¢ rnepenuvia B 3: o(1) = 3, a npu
MOBTOPHOM TMpuMeHeHun 3 mnepenuia B 4: o0(3) = 4. 3HauuT, B pe3yJbTaTe JBOHHOU
nepecTaHoBKU 1 mepexomut B 4. Bynem 310 3amuckiBath Kak o(a(1)) = 4 umm xe o(1) = 4.
[loaToMy mpaBuiO [JBOHHOW TIEpecTaHOBKM OYKB, MpeacTaBidmollee coboll keadpam
nepecmaHosKy G, BBITJISIAUT TaK:

Cr2=(1 2 3 4 5 6) fe< .3
4 2 51 36 2o, _e6

= (14)(13)(2)(6) Ge<  ~e4
=2%x2%x1x%x1

3aMeTuM, 4TO NOCJI€ TOBTOPHOU MEPECTAHOBKH 2 U 6 BEpHYTCS HA CBOM MECTA, TO €CTh LUK (2,
6) pacmazercs Ha JBa TPUBUAIBHBIX IuKIa (2) u (6), a uukia (1345) npeBpatutcs B ABa LUK
(1,4) u (3, 5). Takum 00pa3om, TPU MOBTOPHOM NMPHUMEHEHHH MEPECTAHOBKU ITUKJIBI YCTHOM
JUTMHBI 2N paclaaloTCs Ha IBa IIUKJIA, ITMHBI N KaXAbli. HecaoxHO mpoBepUTh, YTO IPH 3TOM
LMKJIbl HEYETHOM NJIMHBI coXpaHsAtoTcs. CripaBeAJIMBO YTBEPKICHUE.

YrTBepxkaenue. Ilepecmarnoska npedcmasisiem coootl NOIHbIL K8AOPAm 6 mom U moabko mom
cyyae, Koeoa 8 ee npedCcmasgienuu 8 8uoe NPou3eedeHUs Henepecekarouuxcsl YUKI08 umeemcs
CKOJIbKO U KAKUX Y200HO YUKIO8 HeuemHOU OJIUHbL, 8 MO 8peMs KaK YUKI08 OOHOU U mou dHce
Yyemuou ONUHbL O0NNHCHO ObIMb YemHOe YUCTO.

PaccMoTpum nepByro komOMHaNMIO yeqwrt U3 myHkTa a). OHa mojydeHa u3 qwerty UK JJIAHbI

6. nepecranoBko# (123456) = (1324561), koropas npeacrasiser coboit 342561

[TockonbKy IMKJIOB YETHOM JJIMHBI 3/1eCh HEYETHOE KOJMYECTBO (BCErO OJMH), TO, COTJIacHO
YTBEPXKACHUIO, Takash KOMOWHAIMs BOMHON MEepecTaHOBKOH OyKB MOSYYUTHCS HE MOTJA.
AHAJOTUYHO UCCIEYIOTCS U OCTaIbHbIE KOMOWHAIIUHU B ITYHKTE Q).

[IpoBenem moxacueT OOHIETO YMCa MEPECTAHOBOK, SIBISIFOIIMXCS TMOJIHBIMU KBaapatamu. Wx
IIUKIIOBBIE CTPYKTYPBI MOTYT OBITh CJIEIYIOIIHE:

el x1x1x%1x*1=x1.3T0 nepecTaHOBKa, OCTABJIAIOIIAs BCE HA CBOMX MECTax (TOXACCTBEHHAs
nepecraHoBka). OHa eIMHCTBEHHA.

o1 * 5. MBI TOKHBI BBIOPATH 5 JIEMEHTOB M3 IIECTH, YTOOBI COCTABUTH ITUKI JUHBI 5. DTO
MOXKHO clienaTh 6-10 crocobamu. M3 msaTH 3JeMEHTOB IHUKI JUIMHBI 5 MOKHO OpraHW30BaTh
(5 — 1)! cnocoGamu (IeiCTBUTENLHO, OPraHU3yeM LIUKJ M3 HATH DJIEMEHTOB A4, Ay, A3, Ay, As;
AJIEMEHT ; MOXKET MEePEUTH B JIFOOOHN U3 UeThIpeX (T.K. B ce0sl HEIb3sI), IIEMEHT A, MEPEXOIUT
B OJIMH U3 OCTaBLIUXCS TpeX U T.A. B utore nomyyaem 4 - 3 - 2 - 1 cnoco6oB). Takum oOpazom,
3aech 6 - 4! = 144 nepecTaHOBOK.

e2 2 %1% 1. BeIOpaTh JBa 3JeMEHTa M3 HIECTH I HEPBOTO LMKIA JUIMHBL 2 MOXHO CZ
crocobamu. /s BToporo mukia auuHsl 2 ectb CZ crnoco6a. Mroro CZ - CZ = 90. Ot nopsaxa
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CJIeIOBaHUS IIUKIIOB PE3YJIbTaT HE 3aBUCUT, modTomMy 90 elie cieayeT pa3ienuThb Ha ABa. Beero
45 nepecTaHOBOK C TAKOM CTPYKTYpOH.
¢ 3 x 3. 31ech MBI 6 JIEMEHTOB JIECATHIO CITOCOOAMH (%Cg’ = 10) pazOuBaeM Ha JIBE TPOWKH U U3
Ka)XXI0W TpOWKH moydaem no 2 nukia. Beero 40 mepecTaHoBOK.
e3x1x1x*1.31ecy MBI IBAAIATHIO CIIOCOOaAMU ((]63 = 20) BbIOMpaeM TPOUKY U U3 KaKIOH
TpOMKH noydaem 1o 2 nukia. Beero 40 nepecTaHoOBOK.

B wrore, wumeercs 1+ 144+ 45440+ 40 =270 mepecTtaHOBOK JUIMHBI 6,

MPEACTABISIOMINX COOOM MOTHBIN KBaIparT.
Otger: a) [lonydeHHBIC TBOWHOMN NTEpEeCTaHOBKOW KOMOMHAITUH BBIJCICHBI IIBETOM.

y e y r q
e y r e w t
t r w w t y
r t t q y w
q q e y r r
w w q t e e
q
6) 270.
. Ha BX0OO YCTpOfICTBa IIoagacTCs JICHTA C 3allMCAHHBIMU HA HEH HYJISIMU 1 CAVMHULIAMU
Jlenra 0000110010101111010011010110
0... . S
Hosuuun M M M3

3a 0/IMH TaKT YCTPONUCTBO CYMTHIBACT C JICHTHI C MO3UIUH Uy, Uy, Uz (HA IEPBOM TakTe Y = 1)
TpH 3HaueHud x, Yy, z. Eciu x + y — z > 1, To yCTpOWCTBO Ha HOBOHI JIEHTE neyaTaeT |, nHaue —
0. 3aTeM yCTpOWCTBO CIBHUIaeTCsl Ha OJIHY MO3UIIMIO BIIPABO, W IMpoleaypa MOBTOPSETCS.
Haitgure pa3sHoOCTH
di =pU, — g u dy = Uz — Uy, €CIIM U3BECTHO, uTO d;+ d, < 11, a Ha HOBOW JEHTE OBLIO
Hareuatano cienytomee: 000100001011111100011101011101101010
1001 ... (nua npuMepa Ha pUCYHKe n300paxeH cinyvan d, = 3,d, = 5).
Pemenne: Ywcio BO3MOXKHBIX BapwaHtoB dqud, : 10+9+ -4+ 1 =055, mMoxHO 115
Ka)XJIOr0 BapuaHTa MPOBEPSTh, YTO COOTBETCTBUE BXOJHBIX M BBIXOJIHBIX CUMBOJIOB, @ MOXKHO
MIPEJIOKUTE 00Jiee OBICTPHIN CIIOCO0, 3aKITFOYAIONTUNCS B HAX0XKICHUH CHavana d; (MakCuMyM
10 BapuaHTOB), a 3aTeM d,. J1sl 3TOr0 JOCTATOYHO 3aMETUTh CIICAYIOIIEE.

Ecam paccmotpers cucTteMy ypaBHEHHH, COOTBETCTBYIOIIYIO BBIXOJHBIM 3HaKaM Ha
paccrosiuuu d; Buaa 1 ...1 B IpOU3BOJIBLHOM TaKTe PaOOTHI Yy

Xy F Xpi+dy T Xpyrdird, = L
Xpq+dq + Xpi+2d; — Xpg+2dq+d, =1,

TO €CU X, 1q, = 0,TO X, = 1,X, 424, = 1.
DTO0 T03BOJISIET OTOPAKOBATh OMPOOYEMBIi BapuaHT d,. Y cTaHaBIMBaeM, 4To d,; = 2.
AHaJIOTUYHO, €CITU PacCMOTPETh CUCTEMY YPaBHEHHM, COOTBETCTBYIOIIYIO BBIXOHBIM 3HAKAM
Ha  paccTosHUH d, Buga 0..1 B 0OpoOU3BOJIBHOM  TakTe  paboOThl Uy

xlll + Xpi+dy — Xpy+di+d; <0,
Xpi+d, + Xpi+di+d, ~ Xpug+dy+2d; 2 1,
Torﬂa‘ cCJin xl,l1+d1+d2 = 0’ TO xl.l1+d1 = 0’ xl,l1+d1+2d2 = 0'



XXXI MexpernonajbHass 0JMMIMAAa MKOJIbHUKOB UM. U.51. BepueHko no maTemaTuke U Kpunrorpadpuu

DTO MO3BOJISIET OTOPAKOBATh OMPOOYEeMbIi BapuaHT d, (C y4éTOM HaiaeHHOro paHee d; = 2).
Haxomum d, = 6..

OtBetr: d, = 2,d, = 6.

KomMmenTapuii

B nmanHO# 3amaue B KauecTBE OOBEKTa HCCIENOBAaHUS pPAaCCMATPHUBAICS TaK Ha3bIBAEeMbIN
Gurompyrowuil cenepamop. OUABTPYIOUINI TeHEpaTOp MPEACTABIAET U3 ceOsl OECKOHEUHYIO
MOCJIEIOBATENIBHOCTh CUMBOJIOB HCXOJHOTO and)aBUTa, MOJYUHSIONIYIOCS HEKOTOPOMY
PEKYpPPEHTHOMY 3aKOHY, a TaKke (DYHKIMIO YCIOXKHEHHS, MPUHUMAIOLIYI0 3HAUYCHUsS STOU
MOCIIE0BATEILHOCTH Ha HEKOTOPBIX MO3UIIMIX, CABUTAIOIINXCS COBMECTHO C TaKTaMU paboThI
reHeparopa. [lonydeHnHas B pe3ynbTaTe padOThl TAKOTO F'eHEepaTOpa MOCIeI0BaTEIbHOCTb Oy IeT
0JM3Ka K CIIy4yallHOM, TO €CTh SBIATHCS TCEBIOCITyYalHONH, UMEHHO MOATOMY (PHIBTPYIOIIHMA
TeHepaTop — DOSTO OJAWH U3 THUIOBBIX MPHUMEPOB TEHEPATOPOB IICEBAOCIYYaTHBIX
ITOCJIEIOBATEIIBHOCTEM.

OYHKIUSA YCIO0KHEHHUS JAHHOM 3a/aud SBIISIETCS MOPOTOBOM (PYHKIIMEH, TO €CTh JBOMYHOM
dbyHKIIMEH, 3alaHHON HepaBeHCTBOM. I3BecTHO, YTO Takas (YHKIMS TMPEACTaBIISET
MPUOIKEHHYIO MOJIeNTb PaOO0THI JIOTUKH HEMPOHOB KUBBIX OPTaHU3MOB.

[To3uiuu, ¢ KOTOPBIX MOCTYIAIOT 3HAYCHHS HA (PYHKIIHIO BHIX0/Ia, HA3BIBAIOTCS TOUKAMH ChEeMa.
Bomnpocom e naHHOW 3aJayu Ha caMOM JIeJie SIBJSIETCSA OIPENETICHUE PACCTOSHUS MEXKIY
TOYKAaMU ChEeMa MO M3BECTHOMY BXONY (M3HAYaIbHOM OCCKOHEUHOM MOCIEOBATEILHOCTH) U
BBIXO/Ty (TIOJTYUYEHHOM TMCeBAOCTYyYalHOM MOCIe10BaTEILHOCTH).

. 3HaKaMHM OTKpPBITOTO U IMIM(PPOBAHHOTO TEKCTOB fBIAIOTCS mapsl 1enbix or 0 go 31. Jlns
3amu@poBaHUsl UCIOIB3YETCS] CEKPeTHhIM ko4 k (umenoe yuciao or 0 mo 31), 3amanHas
tabmuuHo QyHKIUs h, a Takxke GyHkusa g(c, d), kotopas mape 1enbix uncen (¢, d) CTaBuT B
COOTBETCTBUE apy

(d, ¢ + h(d + k)) (mpuuem ecim uncno d + k wim d + h(d + k) npesiaer 31, To ux
3aMEHSIFOT OCTATKOM OT fiesieHust Ha 32). 3Hak mmdpoBaHHOTO TekcTa (bl, b2) momyuyaercs u3

3HaKa OTKphITOro Tekcra (al, a2) myrem 128-kpaTHOro npUMeHEeHHs] PYHKIUH g:

(b1, b2) = g*%¥(as, az) = g (... g(g(az, a2))).
N3BecTHO, uTO 3HAK OTKPHITOTO TeKcTa (21,0) mpeobpazoBacs B 3HaK 3aTU(POBAHHOTO TEKCTA

(15,25), 3nak (7,3) mpeobpazosaiics B (29,5), (0,17) — B (25,4) u, Hakonern, (5,21) — B (22,9).
Haiinnre xirou k.

b O[T 2)3[4)5(a 7| 8[910)11{12)13]14{15]16{17|18[19{20|121|22|23)24{25]26(27[28]29(30]51
hii) | 9| 1)30]4(24[12] 8 |23[18] 7 |16]15[{21)26[10|17|19|22| 1328|1411 2 [29) 3 | 6 |27[ 0] 5 |25]31{20

Pemenne: [[ns pemenus 3aauyn HEOOXOAMMO 3aMETUTh, UTO U3 PABEHCTB
(b1, by) = 9128(%, a,),
(b1, by) = g"*%(a}, a3),
(ai, aé) = g(ay, a,)
CJEyeT paBEHCTBO
(bi, bé) = g(bll bZ)

Heo6xoauMbIM ycitoBHeM BhimosHeHUsT paBeHcTs (a, ay) = g(aq, a,), (b1, by) = g(by, by)

SIBJISIFOTCS. PABEHCTBA A = d,, b; = b,. Cpenyu MpHUBEICHHBIX B 3a/1a4e Map 3HAKOB OTKPHITOIO U
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mK(POBAHHOTO TEKCTOB €CTh 3HAKH, YAOBIETBOPSIOIIME 3TOMY YCJIOBHIO: oxHa mapa (21,0),
(0,17) u BrOpas mapa (29,5), (5,21). To ectb
(15,25) = g128(21,0),
(25,4) = g*%8(0,17).
W3 ycinoBus 3a1a4i BO3MOKHOCTh HAWTH KITFOY — BOCIIOJIE30BaTHCS PABEHCTBAMM
0,17) = g(21,0), (25,4) = g(15,25).
Ocraercss yOEIMTHCS, YTO IPH STHX YCJIOBHAX 00a paBEHCTBA AIOT OJMHAKOBOE 3HAYECHUE
Kiroua K

Paboty ¢pyHKIINM g MOKHO CXeMaTHIHO U300pa3UTh CICAYIOIIMM 00pa30M:

c da

d c+ h(d+k)

Ortser: 19.
KomMmenTapuit
OnucaHHBINA B PEIICHUHA METO/I MOTYICHHS KITF0Ya B INTEPATYpPEe HOCUT HA3BAHUE CIBUTOBOU
ataku wiu slide attack. B mpocrteiiiiem cnyuae qanHasi ataka MpUMEHSETCS K allrOpUTMam
¢ poBaHUs, PEACTABISIONIUM COO0H MHOTOKpaTHOE MOBTOpeHUE QYHKIUU MHUPPOBaAHUS
Ha HEKOTOPOM (PUKCHPOBAHHOM KiTtoue. IHTepecHO# 0COOEHHOCTHIO CIBUTOBOM aTaku
3aKJIFOYAETCS B TOM, UTO €ro 3()pPEKTUBHOCTL HE 3aBUCUT OT YKCJIA UTEPAIHA, UCTIOJIb3yEeMbIX
B aJIrOpUT™Me UG POBAHHUS.

[Tonmuceto OuroBoro coodmenus (a,, ..., asg) ABIAETCS JFOOOH OMTOBBIN HAOOD (X4, ..., X1g),
KOTOPBIN YAOBJIETBOPSIET COOTHOIICHUSIM
a; = b3 @ by @ bs, by = x1%9 D x3x19 D X305 D x4%9 D x5x9 D x6x5 D x7%5 D XXy,
a, =b, ® b, D bs, b,

= X1Xg D x3%9 D x3x10 D x4x5 D X5x10 D x6x10 D x7%5 D X%,

a3=b2®b3®b5, b3
= X1Xg D x2x10 D x3x5 D x4x; D x5x5 D x6xg D x7%5 D x5%9 D x4,

a4=b1®b2®b3, b4_
= X1X7 D X3%10 D X3%10 D X427 D xX5%7 D x6%10 D x7%10 D x9%1,
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a5:b1®b3@b5, b5
= x1Xg D x3%7 D x3%; D x4xX9 D x5X9 D x5x5 D x7x5 D x5%19 D xo.

3neck @ — crangaprHas ornepaius ciaoxenus outoB: 0 0 =191 =0, 0P1=160 =
1. Haitnure xakyro-HuOyap noanuck s cooduenus (0,1,0,0,0).

Pemenne: CHayana HaJ0 PEMINTh CUCTEMY JIMHEHMHBIX YpPABHEHUW U ONPENEIIUTH 3HAYEHUS
(by, ..., bs) . Tlocne B KBajpaTHYHOM CHCTEME OT TEPEMEHHBIX Xy, ..., X1 3aPHUKCHPYEM
3HAYEHUS IEPEMEHHBIX X7, Xg, X9, X1¢ IPOU3BOJIBHBIM 00pa30M U PEIIMM IOJIYYEHHYIO CUCTEMY
JUHENHBIX YpaBHEHUN OTHOCUTENIBHO OCTaBIIUXCS MEPEMEHHBIX. B ciydae, eciau nomyduTcs
HecoBmectHass CJIY kak, wHampumep, mnpu xg = 1,x;, =0,x¢ =1 TO HEOOX0IUMO
3aUKCUPOBATH 3HAUCHHSI IEPEMEHHBIX X, X7, Xg IPYTrUM oOpa3zom. Hanpumep, npu dukcaruu
X =1,x;, =0,xg =0 wumeem nBa pemienus x; = 0,x, =0,x, = 1,x3 = x5

KommenTapuii

B nanHoit 3amaue npeaaraeTcst oCylecTBUTh MOAIENKY IudpoBoit moanucu. [IpumeuarensHo,
YTO paccMaTpuBaeMasi B 3a/1aya Kpunrorpadudeckass MOJeib AIEKTPOHHOU 1TU(POBON MOITUCH
SBJIIETCSA YNPOIIEHHBIM BapUAHTOM pEANbHOM ANEeKTpOHHOU IudpoBoi moamucu Rainbow,
KOTOpasi  BBIMTpajla  MEXKIYHAapOJIHBI  KOHKYpPC  CTaHJApTU3alUMUd  IMOCTKBAHTOBBIX
Kpunrorpapuiyeckux cxem mnoanucH. IIpakTtuyeckas CTOMKOCTb 3JIEKTPOHHOW LU(pPOBOI
noanucu Rainbow rapaHTHpyeTcss MaTeMaTHYECKH JOKAa3aHHOW CIIO)KHOCTBIO BBIYMCIICHUS
JEKOMIO3UIMHN KBaIPaTHUHOTO OTOOpaKE€HUs, KOTOpasi OCTaeTCsl JOCTATOYHO BBICOKOM JaXe C
Y4E€TOM BO3MO>KHOCTH UCIOJIBb30BaHNS KBAHTOBBIX BBIUMCIIUTENEH.



