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SIBHBIV B/ MTHO®OPMAIIMOHHBIX XAPAKTEPUCTUK
YACTUYHO ONIPEJAEJIEHHBIX JTAHHBIX!

JI. A. IlTonomoB

[Iycro M = {0,1,...,m — 1} u kaxjomy sHemycromy mojmuoxkectsy T C M co-
[OCTaBJIEH CUMBOJI a7. AJipaBuT cUMBOJIOB ap obosHaunMm depe3 A, a ero nojasigasur
{ap,a1,...,am_1}, CHMBOJIBI KOTOPOI'O COOTBETCTBYIOT 3JIEMEHTaM MHOXKecTBa M, — de-
pe3 Ap. CumBouibl u3 Ay OyaeM Ha3bIBATbH 0CHOBHbIMU, 13 A — nedoonpedesenrovimu. o-
onpedesenuem cuMBoia ar € A Haz0BeM BCSIKUl OCHOBHO# cuMBOJ a;, ¢ € T. CumBos
apr, TOOTIPEJIESTUMBII JTFOOBIM OCHOBHBIM CHMBOJIOM, OV/IEM HA3bIBATH HEONPEICACHHbLM
0003HAYIATD *.

ITycrs umeercss ucrounuk X, HOPOXKIAIONIMI CUMBOJIBLL a7 € A HE3aBUCUMO C BEPOSIT-
uHoctamu pr = 0, > . pp = 1. Taxoit ucrounux 6yaeM Ha3bIBATD HEJOONPEOEALHHbIM, TIPH
BhIOTHEeHNH yestoBust pr = 0 juist ar ¢ Ay — noanocmuio onpedesernvim, a B ciydae pr = 0
st ap & Ag U {x} — wacmuuno onpedeaenmoim.

OcHoBHBIE WH(MOPMAIMOHHBIE XapaKTEPUCTUKU HEJIOOIPE/IEIEHHBIX JAHHBIX 3a/aHbl
HEsIBHO KakK pe3y/IbTaT ONTUMU3AIMA HEKOTOPBIX BhlpaxkeHuil. Tax, Hanpumep, aHmponus
ucmounukra X BBOJIUTCA (POPMYIION

H(X) = Hgn{— Z pTlongi}a

TCM i€T

rae MuHEMYM Oepercst o mHabopam @ = (¢, ¢ € M), ¢ > 0, >, ¢; = 1 [1] (3mech un gans-
e jiorapudmbl gBondnble). HeaBubiil Bux nHGOPMAIMOHHBIX XapaKTEPUCTHK CYIECTBEH-
HO 3aTPY/JHAET UX UCCIEJ0BAHUE U HAXOXKJEHUe COOTHOIMEHnH MexK iy numu. OaHaKo Jiist
BasKHOTO ¥ HauboJIee 1aCcTO BCTPEIAOMIErocst TUIIA HEJOONPEICIeHHBIX JAHHbIX — JacTHU-
HO OIIpeJICJIECHHBIX Y/Ia€TCsd PEIINTL COOTBETCTBYIOIHE OIITUMU3alIMOHHBIE 3a/a91d 1 HauTn
sIBHBIE ITPeJICTaBICHUsST NH(MOPMAIMOHHBIX XapPaKTEPUCTHK.

¢IBHOE BBIpazkeHHe SHTPONMU TACTUYHO OIPEJIEJCHHOr0 MCTOYHMKa X ¢ aidaBATOM

A ={ag,...,am_1,*} 1 HAOOPOM BEPOSITHOCTEH Py, - . - , Py—1, Px UMEET BUJL
H(X)=(1—p)log(l—p)— > pilogp:.
0<i<m—1

Ecimm npouseenenne XY 4YacTUIHO OIpee/IeHHBIX HCTOYHUKOB X u Y ¢ ajdaBuTamMu
A = {ag,...,am-1,%} u B = {by,...,b_1,*} 3a70aH0 COBMECTHBIM DACIIPEIEICHIEM P;;,
Diss Pajs Do (1 € {0,...,m — 1}, j € {0,...,1 — 1}), 10 yciosnas surpormus H(Y|X)
(ompesienierre cM. B [2]) Bbramcssiercst ciaeayonmmM obpasom. [lomoxum p; = i Dij + D,
Pe = D Puj + Das, @i = Di/ (L= pa), Tij = pij + @iDsj, T = D_; mi5. Torma

H(Y’X) = Zﬂ'i logm- — Z?Tij logm-j.
i %,

IIpasmwio caoxenns surponuit H(X) + H(Y|X) = H(XY'), urparoriee BaxKHyo posb
B Teopuu WHMOPMAINN, B CIydae HeI0ONpeIeeHHbIX JAHHBIX 3aMeHIeTCs HEKOTOPBIM 00-
Jiee CJIOZKHBIM COOTHOIIEHHEM — OOOOIIEHHBIM TIPABUJIOM (YCJIOBHUSA, TIPH KOTOPHIX 0606~
[IEHHOE TIPABUJIO COBIAJAET ¢ OOLIYHBIM, puBeeHbl B [2]). JokasaresbeTBO 0600IMIEHHOIO

'PaGora BeImosiHeHa mpu momgepxKke OTaeseHHs HAHOTEXHOJIOTHH U MH(POPMAIMOHHBIX TEXHOJIOIHIl
PAH no uporpamme dyngamentaiabubix ucciaegosanuii (npoekr 1-1 «Teopust u meronsr 3¢dbdbekTUBHOIO
UCIIOJIH30BAHUS HEJOOIPEIEJIEHHBIX JAHHBIX» ).



16 lpuknagHas guckpeTHas matematuka. [lpunoxenne

paBuia B 00IIEM cJiydae JOCTATOYHO IPOMO3JKO. JIJjisi 4aCTUYHO OIPEIEICHHBIX JIAHHBIX
MOZKHO JIaTh 60J1ee IIPOCTOE MPIMOE JIOKA3aTeIbCTBO, UCIOJIb3Ysl IPUBE/IEHHBIE BBIIIE SIBHBIE
[PEJICTAB/ICHHUSL.

Kommvecreo nndopmannu Z(X,Y) B X o Y naxoaures u3 coornommenus Z(X,Y) =
= H(Y) — H(Y|X) u mig 9acTUIHO ONPEJEJICHHBIX JIAHHBIX BBIPDA3UMO B $IBHOM BHJIE.
Pacemorpum npumep. Ilycrb BBIXOJ| IIOJHOCTBIO OIPEJEJIEHHOIO UCTOUYHUKA X , OPOXK Iat0-
mero cuMBoJibl 0 1 1 ¢ BEPOSATHOCTSIMU Py U Pp, HOJAETCsl HA BXOJ, KaHAJA, [JIe CHMBOJIbI
cTUparoTCs (3aMEHSIOTCS Ha *) ¢ BepOATHOCTHIO €. Tpebyercs BbIYUCIUTD WHMOPMAIUIO
Z(Y, X) B BoIxOsie Y Kanasia o ero Bxoje X u uuadopmanuio Z(X,Y) Bo Bxojge X o Bbixoze Y.
Ucnonb3yst npuBeieHHbIE BbIe (GOPMYIIbI, TTOJTYIaeM

Z(Y,X) = H(po,p1) — poH (ep1,1 — ep1) — p1 H (epo, 1 — €py),
I(X7 Y) - (1 - Z':)-E[(p()vpl)7

rie H(xg,x1) = —xglogze — 21 log 1.
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VIIK 519.7
ON QUATERNARY AND BINARY BENT FUNCTIONS!
P. Solé, N.N. Tokareva

In this paper direct links between Boolean bent functions (Rothaus, [1], 1976), gener-
alized Boolean bent functions (Schmidt, [2], 2006) and quaternary bent functions (Kumar,
Scholtz, Welch, [3], 1985) are explored. We also study Gray images of bent functions and
notions of generalized nonlinearity for Boolean functions.

Let n, q be integers, ¢ > 2. We consider the following mappings:

1) f : ZY — Z; — Boolean function in n variables. Its sign function is F :=
= (=1)/. The Walsh Hadamard transform (WHT) of f is F(x) := Zyezg(—l)ﬂy)*“’“y =
= Zyezg F,(—1)*¥Y. Here x.y is a usual inner product of vectors. A Boolean function f is

said to be bent, iff |F(z)| = 272 for all x € Z2. Tt is near bent iff F(z) € {0, £20+D/2},
Note that Boolean bent (resp. near bent) functions exist only if the number of variables,
n, is even (resp. odd).

2) f:Z% — Z, — generalized Boolean function in n variables. Its sign function is
F := o/, with w a primitive complex root of unity of order ¢, i. e. w = e?™/9 When q = 4,
we write w = 4. Its WHT is given as F(z) := > czn wfW (—1)7v = >oyeny Fy(=1)".
As above, a generalized Boolean function f is bent, iff |F(z)| = 22 for all z € Z§. In

comparison to the previous case it not follows that n should be even if f is bent. Such
functions for ¢ = 4 were studied in [2]. Here we consider ¢ = 4 only.
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