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[annas paborta nocesuweHa kpuntoaHanusy mogudukauyuu wndpa
KysHeuunk ¢ ncnonb3oBaHuem metoga CBsisaHHbix katodeli. Onucana
aTaka Ha Bepcuio € 4 payHAaMu WPOBAHUS N YPE3AHHOTO KJTHOUEBOrO
pacnnCcaHns, NO3BONSAIOLIAS MOMHOCTbLIO HAlT MacTep-KitoY 3a 212
wucppoBaHNiA MpY CTONBKUX XKe CBSA3aHHbIX KJIHOYaxX.
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HemHoro o metoze cBsizaHHbIX Kito4ei

MeTtopn cB3siHHbIX Kntouell Obin Bnepebie npeasioxed E. Buxamom B
pabore [5].

KpunToaHanimTuk MOXeT MCrnoib30BaTb JOMOJHUTENLHBIE NAPbl KIKOYEN,
KOTOpbIE CBSi3aHbl MeXAY CODOM M3BECTHBIM OTHOLWEHNEM (B HEKOTOPbIX
Bapuauusix — CaM 3a4aBaTb 3TO OTHOWeHMe). HacTo 3To OTHOLWEHNe
SIBAISIETCS MPOCTO NOOMTOBBIM C/IOXKEHVNEM C 3apaHee 3aJaHHOM
KOHCTAHTOM.

Ba)kHO OTMETUTL - CamMu KJItO4M HE U3BECTHbI, @ N3BECTHO TOJILKO
COOTHOLLEHNE MEXAY HUMMU.
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HeKOTOpre pPE3ysibTaThbl, NMNOJIYH4EHHbBIE C NCMNOJIB3OBAHNEM

MeTO[a CBA3AaHHbIX KJIKOYEl

MeTogn CBA3aHHbIX KIIKOYER LIMPOKO NMPUMEHSIETCS AJ1si KPUNTOAHAIN3A
pasnuyHbIX 6a04HBbIX WngpoB. Tak, Hanpumep:

> B pabotax [6] u [7] Obinn 0OO3HAYeHbI MAEN NPUMEMEHUS METOAA
CBSI3aHHbIX KJItOYeR Ans pasnuunbix wudpos, Hanpumep, IDEA,
Triple-DES, Biham-DES v muorux apyrux.

> B paborte [2] npeactaBneHa ataka € UCnonbL30BaHNEM
YCOBEPLUEHCTBOBAHHOW aTaku Tuna bymepaHr (B KOTOPOIi
NCNOJIb3YIOTCS CBSI3AHHbIE KJIKOYM), CYLLECTBEHHO CHUKAOLLAs
ctolikocTb wudpoe AES-192 n AES-256. [Ins nocnegHero bbina
NpeAcTaB/eHa aTaka, BOCCTAHABMBAIOLLAS MOJHOCTBIO KJIHOY 33
2995 mindbposaHmii.

> B paborte [3] 6b1na npepcraeneHa MmopmdnLMpoBaHHas ataka us [4]
TaKXKe C MCMOJIb30BAHMEM aTaku Tuna bymepaHr, KoTopas
nonHocTbio BoccTaHasnueaet katod [OCT 28147-89.
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lcnonbayembie 0bosHaveHns

F — koneunoe none GF(2)[x]/p(x), rae p(x) = x® +x" +x* + x4+ 1 ¢
GF(2)[x]; anemenTbl nons F npefcraBnstoTcs uenbiMu Hucnamu, npu-
YeM 3nemeHTy Zzp + z10 + ... + z0’ € TF cooTeeTcTBYeT umCnO
20+2-z14+...+2" -z, rge z € 0,1,i =0,1,...,7 n 0 obosHa-
YaeT KJIacc BbIHETOB MO Mogynto p(x), cogepKawmii x;

Vec; : Zys — Vs — buekTusHoe 0TobparkeHne, CONOCTaBASAIOLLEE INEMEHTY KONbLa Zps €ro
LBOMYHOE MpeACTaBeHue, T.e. ANsl Noboro anemMeHTa z € Zos, npe-
CTaBJIEHHOTO B BUAe z = Zp+2- 21 +...+25_1~zs_1, raezi € 0,1, i =
0,1,...,s — 1, BoinonueHo paseHcTBo Vecs(z) = zs—1]| ... ||z1]|zo;

Ints : Vo — Zps — oTobparkenne, obpaTHoe k oTobpaxenuto Vec,, T.e. Int, = Vec; ;

A:Vg—F — bnekTBHOE OTODpaXkeHne, CONOCTaBASOWEE ABONYHON CTpoke 3 Vg
anemeHt nons F cnepytowmm obpasom: crpoke z||...||z1l||z0, zi €
0,1,i=0,1,...,7, cooTBercTByeT snemeHT zo+2z1-0+...+z-0" € F;

V:F=> VW — oTobpaxeHue, obpaTHoe K oToBpaxeHne A, Te. V = AL
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lcnonbsyembie npeobpasosatus

B kauecTBe HenumHeirHOro GuekTMBHOrO Npeobpa3oBaHnsl BLICTyMNaeT
noactanoska m = Vecgm'Intg : Vg — Vg, rae ' : Zoys — Ziys. 3HayeHUs
MOACTAHOBKM 7' 3aMMCaHbl HXKE B BUAE MacCuBa

' = («'(0),#'(1),...,7'(255)) :
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n’ = (252, 238, 221, 17, 207, 110, 49, 22, 251, 196, 250, 218, 35, 197, 4,
77, 233, 119, 240, 219, 147, 46, 153, 186, 23, 54, 241, 187, 20, 205
95, 193, 249, 24, 101, 90, 226, 92, 239, 33, 129, 28, 60, 66, 139, 1,
142, 79, 5, 132, 2, 174, 227, 106, 143, 160, 6, 11, 237, 152, 127,
212, 211, 31, 235, 52, 44, 81, 234, 200, 72, 171, 242, 42, 104, 162
253, 58, 206, 204, 181, 112, 14, 86, 8, 12, 118, 18, 191, 114, 19, 71,
156, 183, 93, 135, 21, 161, 150, 41, 16, 123, 154, 199, 243, 145, 120,
111, 157, 158, 178, 177, 50, 117, 25, 61, 255, 53, 138, 126, 109, 84,
198, 128, 195, 189, 13, 87, 223, 245, 36, 169, 62, 168, 67, 201, 215
121, 214, 246, 124, 34, 185, 3, 224, 15, 236, 222, 122, 148, 176, 188,
220, 232, 40, 80, 78, 51, 10, 74, 167, 151, 96, 115, 30, 0, 98, 68, 26,
184, 56, 130, 100, 159, 38, 65, 173, 69, 70, 146, 39, 94, 85, 47, 140,
163, 165, 125, 105, 213, 149, 59, 7, 88, 179, 64, 134, 172, 29, 247
48, 55, 107, 228, 136, 217, 231, 137, 225, 27, 131, 73, 76, 63, 248
254, 141, 83, 170, 144, 202, 216, 133, 97, 32, 113, 103, 164, 45, 43
9, 91, 203, 155, 37, 208, 190, 229, 108, 82, 89, 166, 116, 210, 230
244, 180, 192, 209, 102, 175, 194, 57, 75, 99, 182)
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Jnneiinoe npeobpasosanue 3agaercs otobpaxetuem £ V3% — Vg,
KOTOpOE ONpeIenseTcs CefyoLmMM obpa3om:

€(3157 ey ao) = V(148 . A(al5) +32- A(314) + 133 A(313) + 16 - A(312)+
194 - A(a11) + 192 - A(ayp) +1- Aag) + 251 A(ag) +1- A(ar) + 192 - A(ag)
194 . A(a5) + 16 - A(34) + 133 - A(a3) +32. A(ag) + 148 - A(al) +1- A(ao))
ans nobeix a; € Vg,],i =0,1,...,15, rae onepaunm cnoxeHus un

YMHOXEHNA OCYLLECTBAAKOTCA B NnoJje F, d KOHCTAHTbI ABNAKOTCA
NIEMEHTAMMN NOJIA.
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Mpun peanuzauyum anroputmMoB 3awwmndposaHns 1 pacindpoBaHus
NCNONBL3YTCS Chegytowme npeobpa3oBaHus:

X[k] Vi — V128 —X[k](a) =k®a, rae k,a € Viog;
S:Vig — Vg —S(a) = S(as||...[[ao) = m(a1s)|]...|[|7(a0),

rpe a = 315”...”2() S V128, aj € Vg,i =
0.1,....15:

R: Vlzg—) V123 —R(a) = R(315H...||ao) =
6(315,...,30)”315”...||31, roe a =
315” e Hao € Viog, a; € Vg, i0,1...15;

L: Viog — Viog - L(a) = R¥(a), rae a € Vizg (nuHeiitoe npeob-
pasoBaHue);

F[k] : V123>< V]_zg —>—F[k](al,ao) = LSX[k](al) D 30,21), roe

Vizg X Viog k, ap, a1 € Vizg.
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KntoueBoe pacnucaxue

AﬂrOpI/ITM Pa3BEPTbIBAHNA KHO4a I/ICﬂOﬂb3yeT NTEPALNOOHbIE KOHCTAHTbI
C; € Viog, i =1,2,...,32, koTOpble OnpefeneHsbl cnegytowum obpasom:

Ci=L(3),i=1,2,...,32

Nrepaunonnbie knoun K; € Viog, i = 1,2,...10, BoipabaTbiBatoTcst Ha
OCHOBE KJIlO4a

K= k255|| . Hko € Vose, ki € V1,1 =0,1,...,255, n onpegensitorcs
paBEeHCTBAMM:
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K1 = kass|| . . . [|K12s;
Kg = k127|| e Hko;
(Kaiy1, Kair2) = F[Cgii_1y48] - - - F[Cg(i—1)+1](K2i—1,K2), i=1,2,3,4.
=1 (Ks, Ks) = FIGIFIG]. .. FIGIF[Ci] (K, K»)
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Anroputm 3awmudposatus / pacwndposaHus

Anroputm 3awndpoBaHns B 3aBUCMMOCTIN OT 3HAYEHUN NTEPALIMOHHBIX
knmtoueli K; € Vigg, i =1,2,...,10, peanusyet nogctanosky Ek, . ki,
3a4aHHYO Ha MHOXeCTBe V123 B COOTBETCTBUU C PABEHCTBOM

EKI,,..’KIO(a) = X[klo]LSX[Kg] AN LSX[Kz]LSX[Kl](a),

roe a € Viog.
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VnpouleHHas Bepcus KysHeunka

B paHHOl mMopgmdmkaumm Ka0HeBOe pacnucaHne NCnoNb3yeT b 2
payHpa cetn Peiictens npu BbIpaboOTKE HOBOrO PayHAOBOrO KitOYa, T.€.
(K3, K4) = FIG]F[G](K1, K2). Kpome Toro, konm4ecTso payHaoB
LWNPOBAHNSA CHUXKEHO J0 4.

Ki = Ko & LSX[G] (K1)
Ex, k,(m) = X[Ks]LSX[K3]LSX[K2]LSX[K1](m)
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Heobxoanmbie 0bo3HauveHms

Ob6o3Hauum 3a F;(9) sekTop L(0 <« 8i), rae 6 € V. Takum obpasowm,
nockonbKy L nuHeliHoe,

Vx € Visg : L(X D (0 0)) = L(X) D F,(6)

...0, 5 ,0...
~

Yepes A’ 0603HaunM j-blit 8-61THbIA 610Kk A € Visg. Takum obpasom,
A= (A5 ... A7)
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Ataka, nossonsitowast socctaHosuts KJ, | =0, 15:

1. Bbibupaem otkpbiThili TekeT m = G

2. [ns Bcex Bo3amoxHbIX k = 0,255:
2.1 Bbibupaem 2 napbl CBSA3aHHbIX KJOYENR:
(K1, K2), (K1, K)) = (K1 © 1 << 81, K2 @ Fi(j)), rae j
TakoBO, 4TO w(k@ Gonkeol)=jn_ A
(K1, K2), (K, K”) = (K1 ®6 < 8I,Ka & Fi(j)), rae j
Takoso, uto (k@ C) @ m(k® Cl ©6) =
2.2 Ecu LY(Eig, 1, (m) @ Ex; k(M) = (0,...,0, a_,0,...,0)

n

L_l(EKl,Kz(m)@EKG/J,KJ;//(m)):(O,...,O, b ,0,...,0) ans

HeKOoTOpbIX a, b € Vg, TO 3anucbiBaem B NaMsiTb AaHHbIN K.
Ecnun Hawnock HeCkoNbKko k, 415t KOTOPbIX 3TOT MYHKT
BbINOJIHEH, COXPaHAEM UX B MACCUB BO3MOXXHbIX 3HaYeHUW.

3. MNpunceounts Kl’ 3HaueHue k (ecnu nogxoasLymx 3HaveHui
HECKOJIbKO, CO3JaTb KOMUIO Pa3rafaHHOl 4acTu KJtoHa Asis
KaXKI0ro BapumaHTa).
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Ataka, nossonstowas BoccTaHoBuTb Ky npu ussectiom Ki:

1. Bbibupaem OTKpbITBIA TEKCT
m=(Cl° C* ..., C2, Cl,n Y (n(CY & K?) @ 2) & KY?)

2. Ky = Ei, i, (m) & LSX[G](K1) @ LS(Ky)
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ObocHoBaHve nepBoii aTaky

[Ons npuvepa paccmotpum uacts ataku Ha KY: nycte CY @ KP = o, u
T(a) & n(a®1) = 8

Puc. 1 gemoHcTpupyet paboty E pns napbi katoueii (Kio Kio)- A
0003HaYaeT pa3HOCTb BHYTPEHHUX COCTOSIHWN AJis ABYX NpOUEeAyp
wndppoBaHusi.
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1 oK1 (Ki@ Ko =(0.....1)
) —

1 S
ISR | e—

1 L
A=RpE) [ ]

1 By (K@ K, = Iy(f))
O

1 S
N —

1 L
N

! @Ky = K, @ LSX[Co] (K> @ LSX[C1](K1))
P —

1 S
P —

1 L
A = Fo(v) 1

J, EBK4 = K2 @LSX[CH(K])

A= Fy(y) l:l
rOH‘-.apeHKD Klllpvlnn CepreeEI/H VICCnerBaHVlE APUMEHNMOCTN MeToAa CBA3aHHbIX Knlo‘-leﬁ



1. Bbibupaem otkpbiThil TekcT m = C;
2. Onsa sBcex Bo3MOXHbIX k = 0, 255:

2.1 Bbibupaem 2 napbl CBSI3aHHbIX KJIIOYENA:
(K1, K2), (K10, Ki'g) = (K1 @ 1, K2 + Fo(j)), rae j Takoso,
wron(k® )on(ko Q@l)=jm A
(K1, K2), (K 0, Ks'y) = (K1 @ 6, K2 + Fo (1)), rae j Taxoso,
wto (k@ CQ) @k ® CQ@6) =]

2.2 Ecnu LY (Eky i, (m) ® Exg o i, (m)) = (0,...,0,2) n
LY (Ex, k,(m) @ EKéOfo’O(m)) =(0,...,0,b) ons HekOTOPbIX

’ s

a, b € Vg, To oTMevaeM paHHblli K.

3. Mpuceouts K? 3HaueHmne k
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Ky =Ko P LSX[Cl](Kl)
Ex,.1,(m) = X[Ka]LSX[K3]LSX[K2]LSX[K1](m)
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0. Ha Bxop nopatoTCs OfMHAKOBbIE OTKPbITbIE TEKCTbI M, NO3TOMY
M3HAYANBLHO BHYTPEHHME COCTOsIHMS ngeHTudHbl (A = 0).

1 oK1 (Ki®Kjo=(0,...,1))
I —

1 S
I | E—

1 L
I 1 N E—

1 Ok, (K ® K, = Fy(B))
I E—

1 S
a=o [

1 L
I E—

1 SK3 = K1 @ LSX[Co] (K2 & LSX[C1](K1))
I | E—

1 S
I O ) E—

1 L
A=Ry) [ ]

1 O, = K, ® LSX[Ch] (K1)
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1. Mocne NnobUTOBO ro CNOXKEHUSI C NEPBLIM PAYHAOBBLIM KIOHOM
— / —
A=K &Ky =(0,...,1).

1 oK1 (Ki®Kjo=(0,...,1))
I —

1 S
I | E—

1 L
O I —

4 Ok, (K ® K, = Fy(B))
I E—

1 S
a=o [

1 L
I E—

1 SK3 = K1 @ LSX[Co] (K2 & LSX[C1](K1))
I | E—

1 S
I O ) E—

1 L
A=Ry) [ ]

1 O, = K, ® LSX[Ch] (K1)
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1 sK1 (KieKjo=(0,...,1)
N —

4 S
O —

4 L
T 1 N —

1 Lo (K2€BK[3[,U=F0(5)>
I —

4 S
L

4 L
I

4 ©K3 = K; © LSX[Co) (K2 ® LSX[Ch](K1))
O 1) E—

4 S
T —

4 L
A=RG) [ ]

1 O, = K, ® LSX[Ch] (K1)
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3. Mocne nuneiiHoro npeobpasoBaHns HeHyneBasi pa3sHOCTb
nocsiefHero 6;10ka CNPOBOLMPYET MOTEHLMANBHO HEHYNIEBbIE
PasHOCTN B OCTasbHbIX bnokax: A = Fo(5)

4 OK1 (K1 @ K{g=(0,...,1))
Y E——

1 S
NS Y e—

1 L
N I E—

1 Ok, (K ® K, = Fy(B))
N

1 S
N —

1 L
N

1 K3 = Ki & LSX[Cy|(Ky & LSX[C](Ky))
N —

1 S
N ) E—

1 L
A=R( [ ]

4 @Ky = K, ® LSX[C1](K1)

FoHuapenko Kupunn Cepreesuy Ncecneposanne npuMeHUMoOcT MeToAa CBSI3aHHbIX KtoYel



4. Ky @ K o = Fo(B), cneposaTensHo nponsowna nokanbHas
KOJN3NMS, N NOCe NOONTOBOrO CIOXKEHNSI CO BTOPbIM PayHAOBbIM
K/IIOHOM BHYTPEHHNE COCTOSIHUS CTaAM WAEHTUYHBI. Takum
obpasom, nocsie NOBUTOBOrO CIOXKEHUS CO BTOPbIM PayHAOBbIM
kntodom A =0

4 eK1 (KioKijy=(0,..., 1))
N S—

4 S
NS S—

1 L
N Y I e—

| SKy (K2 ® Kj, = Fo(B))
N R —

4 S
P S —

1 L
N R —

{ ©K;3 = K1 @ LSX[Co] (K> & LSX[Ch](K1))
N —

4 S
PN e—

1 L
A=R( [ ]

4 @Ky = K, ® LSX[C1](K1)

A=mMm [ ]
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5. lMocne HenuHeliHOro npeobpa3oBaHusi, B KOTOPOM BCe S-6s10KU
OynyT HeakTmeHbl A =0

1 oK1 (Ki®Kjo=(0,...,1))
P N —

1 S
PN —

1 L
N I —

1 Ok, (K ® K, = Fy(B))
N —

1 S
O R e —

1 L
P —

1 K3 = Ki & LSX[Cy|(Ky & LSX[C](Ky))
PN E—

1 S
PO —

1 L
A=R( [ ]

4 @Ky = K, ® LSX[C1](K1)
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6. Mocne nunelinoro npeobpasosanua A = 0

1 sK1 (KieKjo=(0,...,1)
N —

4 S
O —

4 L
T 1 N —

+ SKz (Ko ® Kj, = Fo(0))
I —

4 S
L

4 L
I

4 ©K3 = K; © LSX[Co) (K2 ® LSX[Ch](K1))
O 1) E—

4 S
T —

4 L
A=RG) [ ]

1 O, = K, ® LSX[Ch] (K1)
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7. Nockonbky Ky @ LSX[G (K1) = K”0 D LSX[Cl](K1 0):
LSX[G(K & LSX[Gi](K1)) = LSXIG(KY o & LSX[CI(KL o).
1 NoCne CneayLLero wara nobuTosoro CJ10)K6HI/I$I C KI04OM
A:Kl@KLO:(O,...,l)

N —

4 OK1 (K1 @ K{g=(0,...,1))
Y E——

1 S
NS Y e—

1 L
A=RE [ ]

4 Ok, (K ® K, = Fy(B))
N

1 S
N —

1 L
N

1 K3 = Ki & LSX[Cy|(Ky & LSX[C](Ky))
N —

1 S
N ) E—

1 L
A=R( [ ]

J @K, =K, ® LSX[C1](K1)
A=R( [ ]
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8. Ha cnepytowem ware nosyyaercs nuwb OAUH aKTUBHBIN S-6510K
(4em Mbl Nonb3yemcsi Ha CTagum pasnuyuTens), n A nepexogut B
HemsBecTHyto pasHocTb (0,...,7)

4 OK1 (K1 @ K{g=(0,...,1))
Y E——

1 S
NS Y e—

1 L
N I E—

1 Ok, (K ® K, = Fy(B))
N

1 S
N —

1 L
N

1 K3 = Ki & LSX[Cy|(Ky & LSX[C](Ky))
N —

1 S
N ) E—

1 L
A=R( [ ]

4 @Ky = K, ® LSX[C1](K1)
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9. NMocne L A = Fy(y)

4 oK1 (Ki®Kjo=(0,...,1))
) —

4 S
T | E—

4 L
I T N —

4 Ok, (K ® K, = Fy(B))
N E—

4 S
I —

4 L
N E—

4 ©K3 = K; © LSX[Co) (K2 ® LSX[Ch](K1))
T —

4 S
I E—

4 L
T I —

1 ©Ky = Ky & LSX[Cy] (K1)
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10. Ko @ LSX[G](K1) = Kj o @ LSX[G](K{ o), nosTomy nocne
buHanbHOro wara pasHocTs coctosiHmii (wmncprekcTos) A
ocrtaetcs pasHoin Fo(7y)

1 oK1 (Ki®Kjo=(0,...,1))
P N —

1 S
Y —

1 L
PO Y N —

1 Ok, (K ® K, = Fy(B))
N —

1 S
O R e —

1 L
P —

1 K3 = Ki & LSX[Cy|(Ky & LSX[C](Ky))
PN E—

1 S
PO —

1 L
A=R( [ ]

4 @Ky = K, ® LSX[C1](K1)
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PaznuyanTens

[ns onucaHHbIX Bbile KAOYEN Pa3HOCTL WM(PTEKCTOB NONYHAETCS
pasxoit Fo(7).

MycTb y HaM 1 He N3BECTEH, O[HAKO, Mbl 3HaeM, 4TO Bce 6aOKM
L=Y(Fo(7y)), kpome Hynesoro, pasHbi 0.
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3ameTuM, 0fHaKO, YTO ec/im Dbl Mbl MCMOJIL30BANMN TOJBKO OfHY Mapy
CBSI3aHHbIX KtOoYel B ware 2.a), TO war pasauyutens npownu bbl Bce
Takume x, ans kotopbix m(x) @ w(x 1) = S.

Bbino skcnepuMeHTanbHO NPOBEPEHO, YTO Napa

m(x) ®m(x ® 1), m(x) ® 7(x B 6) ABAsACTCA YHUKANLHOR A1 BCEX
x=0,1,...,255, T.e. He cywecTByeT Takux 0 < x < y < 255, yT0
r(x)en(x@1) =n(y)on(y 1) un(x)en(x®6) =n(y) ©n(y ©6).
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[ns ocTanbHbiX Nap CBA3aHHbIX KIOYel, €C/IM Mbl XOTUM ONpeaennTb
BEPOSITHOCTH OLUIMOKM NepBOro poAa, Wndp MOXHO PacCMaTpuBaTh Kak
cny4aiinyto nepectaHoBky Ha Viog. [pn Takom gonylueHun BEPOSITHOCTD,
YTO O/151 KaKOWA-TO APYroli napbl CBSA3aHHbIX KIIOYER pe3ynbrat Oyger

YOOBNETBOPATL YCNOBNIO Pa3/IndNTeENisl, OrpaHn4YeHa CBepXy
27128 3 28 — 27120
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Ananorudnsle paccyxaenus sepHol gns | = 1,15

MaTO)Kle'aHVle KOJINYECTBA AONOJMHNTENIbHbIX KaHANAATOB Kl paBHO
(1 +27120)16 _ 1 ~ 27116 13K yTo B AanbHeliwem Mbl Ge3
CyLLeCTBEHHOli NoTepy TOYHOCTK Byaem cumTaTh, 4To Kj bbin HaiigeH
€L MHCTBEHHbIM 0Dpa3oMm.
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Atakyem K, npu nssectHom Ki:

1. Bbibupaem OTKpbITBIA TEKCT
m=(Cl° C* ..., C2, Cl,n Y (n(CY & K?) @ 2) & KY?)

2. Ky = Ei, i, (m) & LSX[G](K1) @ LS(Ky)
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(P o, oLl @mRe K)o aK)) |

4 SK;
| CPoKpP,. . Cleklm ' (n(C?oK))®2) |
4 S
\ SX[C1](K1) & (0, . .-, 0,2) |
1 L
‘ LSX[C1](K1) & Cs |
J GK>
\ X[Ca)(K2 ® LSX[C1)(K1)) |
1 S
\ SX[Ca)(Kz & LSX[C1) (K1) |
I L
\ LSX[Ca](Ky & LSX[C1](K1) |
1 ©K3 = K1 & LSX([Ch| (K> & LSX[Ch](K1))
\ K |
4 S
‘ S(K1) |
1 L
\ LS(K1) |
! OK1 = Ko ® LSX[C1](K1)

\ K> & LS(K1) & LSX|[C1](K1) |
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0. Ha Bxoa nopaetcs
m= (..., (w(Q @ KD) ®2) @ KY)

[(ch.clt .ol nim(Y oK) o2 o KY) |

i ek,
[(CFakP,. . Clok L« =wlek)e2) |
2 s
\ SX[C(K) & (0,..-,0,2) \
1 L
\ LSX[Gil(KD) & O, \
2 DK
‘ X[Co](Ka & LSX[C1](K1) |
1 s
‘ SX[Cy)(Ky & LSX[C](K1)) ‘
4 L
\ LSX[Go)(Ky ® LSX[C1](K1)) ]
L K = K1 & LSX[Cy) (K2 & LSX([C1](K1))
\ K, ‘
L s
\ S(K1) \
+ L
\ LS(K)) ‘
4 oKy = Ko ® LSX[Ch](K)1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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1. State:=mad K, = (CPoKS,...,GoKl, 7 Hr(CQQ oK) @ 2))

(B¢l e claim(Y oK) o2 o KY) |

1 DK,
[(CPokp,. . Clokla (x(RoK)e2) |
1 S
\ SX[C1](Ey) @ (0,...,0,2) |
1 L
\ LSX[C1)(K1) @ Cy |
1 DK
\ X[Co) (K> ® LSX[C1](K1)) |
1 S
\ SX[Co)(Ka  LSX[C1] (K1) l
1 L
\ LSX[G5)(Ks & LSX[C1](Ky)) |
1 ®K;3 = K1 ® LSX([Co] (K> & LSX([C1](K1))
\ K |
1 S
\ (K1) |
1 L
\ L5(I) |
1 DKy = Ky ® LSX[C1] (K1)

\ K> @ LS(K1) ® LSX[C1)(K1) |
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2. State := W(State) = ( (C15 O KP),...,m(CloK),m(CQQo KY) @

[CF.cl,. . G ClLalm P e k) o2 o kD) |

+ ek,
[(CPokP, . cloklm(x(ek)e?) |
1 s
\ SXICI(K) & (0,.-,0,2) \
1 L
‘ LSX[C\](K1) & C2 ‘
' eK>
\ X[Co](Ka & LSX[C1](K1)) l
2 s
\ SX[Cy)(Kz ® LSX[Ch](K1)) ‘
2 L
\ LSX(Co)(Ks ® LSX[C1](Ky)) |
1 K = K1 & LSX[Co) (K2 & LSX[C1] (K1)
K
\ L ‘ .
‘ S(K1) ‘
4 L
\ LS(K)) ]
+ @Ky = Ky ® LSX[C1](Ky)

\ K> @ LS(K1) & LSX[C1](K1) |
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3. State := L(State) = LSX[G](K1) & &,

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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4. State := State @ Kp, = X[G](Kz2 & LSX[Gi](K1))

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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5. State := S(State) = SX[G](Kx @ LSX[C1](K1))

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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6. State := L(State) = LSX[G](K2 & LSX[G](K1))

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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7. State := State ® K3 =
Ki® LSX[C)(Ka® LSX[C1](K1))BLSX[C)(KaBLSX[CL] (K1) = Ky

[CF.cl,. . G ClLalm P e k) o2 o kD) |

+ ek,
[(CPokP, . cloklm(x(ek)e?) |
1 s
\ SXICI(K) & (0,.-,0,2) \
1 L
‘ LSX[C\](K1) & C2 ‘
' eK>
\ X[Co](Ka & LSX[C1](K1)) l
2 s
\ SX[Cy)(Kz ® LSX[Ch](K1)) ‘
2 L
\ LSX(Co)(Ks ® LSX[C1](Ky)) |
1 K = K1 & LSX[Co) (K2 & LSX[C1] (K1)
K
\ L ‘ .
‘ S(K1) ‘
4 L
\ LS(K)) ]
+ @Ky = Ky ® LSX[C1](Ky)

\ K> @ LS(K1) & LSX[C1](K1) |
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8. State := S(State) = S(Ki)

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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9. State := L(State) = LS(K1)

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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10. State := State ® Kq = Ky @ LS(K1) @ LSX[G1](K1)

[(ch.clt ..t clni(m(Y oK) o2) o KY) |

4 ek,
[(CPoKp,. .., Clo KL (x(CVe k) e2) |
1 s
\ SXIC(K) & (0,..-,0,2) \
L L
\ LSX[Gil(Kn) © O, \
’ K2
‘ X[Ca](]a & LSX[C1](K1) |
2 s
‘ SX[Cy)(Kz ® LSX[C1](K1)) ‘
2 L
\ LSX[Cy)(Kz & LSX[Ch](K1)) ]
‘ L | @K = K1 & LSX[C) (K2 & LSX([C1](K1))
K
b s
\ S(K1) \
4 L
\ LS(K:) ‘
- ®K, = K> ® LSX[C1] (K1)

\ K> ® LS(K1) ® LSX[C1](K1) |
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Otkyga nonydaem, uto Ky = Ex, k,(m) & LSX[C1](K1) @ LS(Ky)
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Ons atakn Ha Kl' Ham TpebyeTcs OAMH OTKPLITHIT TeKCT, fo 512
CBSI3aHHbIX KJIIOYEH 1 CTONBKO Xe wundposaHuii. [Ins naxoxgeHus Ko
Tpebyetcs ogHO 3alndpoBaHNE BLIOPAHHOrO OTKPLITOrO TEKCTA Ha
NCXOQHOM KJTIOYe,

WToro, oblias cnoxxHOCTb anroputma coctasaset 212 wndposannii npu
TpeboBaHun 212 cBsizaHHBIX KtOYEd.
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PGByJ'I bTaTbl HNCNEHHOIO SKCNEPUMEHTA

[annas ataka Obina peannsosaHa Ha sisbike Python 2.7. Mporpamma
HaxoAuna KAy B cpegHeM 3a 10 MUHYT Ha NepcoHaNbLHOM
KomnbloTepe. Kpome TOro, 3a HECKOJIbKO YaCcOB 3KCMEPUMEHTOB He bblio
BbISIBJIEHO CJTyHaeB, Korga ans Ky HaLWIoCh HECKOJIbKO KaHAUZATOB.
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