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Abstract

We study secrecy E-capacity region of the discrete memoryless broadcast chan-
nel with two Independen:. confidential messages sent to two receivers (BC-2CM). The
system Involves two sources, one encoder, two discrete memoryless channels and two
receivers. Each private message s sent to the corresponding receiver while keeping
the other receiver in total ignorance of it. The level of ignorance is measured by the
equivocation rate. E-capacity region is the set of rate pairs R;, R; of codes with given
error probability exponents (reliabilities) Ey, E; at respective receivers. We derived
a random coding bound for secrecy E-capacity region of the BC-2CM, When error
probability exponents are going to zero, this bound coincides with the inner bound of
secrecy capacity region of the BC-2CM obtained by R. Liu, L. Maric, P. Spasojevic and
R. Yates.

Key words: Broadcast channel with confidential messages, secrecy E-capacity,
equivocation rate, error probability exponent, method of types, random coding bound.

|. Introduction

[he broadcast channel with confidential messages (BCC) which is a generalization of the
‘Wyner's wiretap channel [17] was first investigated by Csiszdr and Korner [3]. M. Hayashi
wnd R. Matsumoto obtained universally attainable error exponents for the BCC [12]. Ran-
lom coding bound for the E- capacity region of the wiretap channel was found in [10].

In this paper, we study discrete memoryless broadcast channel with two independent
:onfidential messages (BC-2CM). Each private message is transmitted to the respective
-eceiver while ensuring the eavesdropping receiver to be kept in total ignorance of it. The
nodel of BC-2CM is depicted in Fig.1. Bounds for the secrecy capacity region of the BC-
JCM were found in [14]. Y. Cao and B. Chen proposed an inner bound on the capacity region
of the broadcast channel with one common message and two confidential messages [18]. We
:onstruct a single-letter characterization of random coding bound for secrecy E-capacity
‘egion of the BC-2CM.
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Figure 1. The BC-2CM.

Thenminduoft.hepnperisorpnbdubm In Section 11, the problem and result
mfumuls&d.&cﬁmllhndalppmdixmdedicaedwpmoﬁ.

9. Preliminaries, Problem and Result Formulation

Wedmuﬁuiumbyndptmpl:ah For finite set A" the cardinality is denoted by |X],
c.pamhmx...,.mmmmmmmmhvdumx, . ; and specific

izati dmmmdmoudbymmmdinslmmleth..... Respective
vmudlmﬁthdqnntdthd-&uletmx....,mdx,.... :

ThedWmmhlBC-QCMhwlt.hmtnputalphbetx.mdoutputdpmy‘
md)&.mmpondindy.onthsﬁntmﬂmdmlm The vector X = (Z1,...,Zx) € AN
i-thainput.y:-(n.a---—,m)Eyf’mdy:ﬂm---—.m)eﬁ'mtheoutmm :
after N uses of channels. M;jmdM,jmmmuthcﬁ:ﬁmdthamndm
respectively. We introduce some additional finite sets Uo, Lh, Ua. RVs Myn: Max, U,
Uy, Ua, X. Y1, Ya take values, correspondingly, in Myn, Max. Uo, th, Ua, X, N, M.

l-etPu={Po{Un}.HoE%}b°PD°fRVUo- Pio = {Puo(tiltio), uo € Us, u; € Ui} be
conditional PD of RV U for given value ug of RV Up and P; = {Pi(w) = Eﬂlﬂ(“d“dpe(h].
uieLl.}benma.rginanDofRVUh i = 1, 2. We define conditional joint PD of pair of
RVsUl.U;fnr;ivmwluzunoIRVUoby

Piap 2 PiooPano £ {P(w, ualwo) = Pijo(uatio) Papn o (2, o), uo € Uo, wi € Ui, i =1, 2}.

Let
PXIU:.U: o {wal.lﬁtziﬂl“h)- rzeX. y€E U,i=1, 2}.
Veax = (Vx(wlz) s € X m €V} i=1.2.

We use joint PDs of RVs Us. Uz, Ua. X n
Py o Py a0 © Py, 1 © Vvix =
{Ps 0 Py.310.© Py, 2 © Vypx (tlo, ., 7, 0i) = Po(uo) Py aio(w . uz|uo) P(xfuy. uz) Viyx (il ),

ug € Up, uy € Uy, uz celh,zeX,yeEN})i=12 )

So we have MMMMUQ—' (U'|. Uj)—’x —Y) Illldb%-'{Up U—.-}--X —"Y:
The memoryless broadcast channel is characterized by the conditional PDs,

Wyx = (Wyyx(lz). € Xy € Vi) i=1.2.
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. and by products for NV uses of the channel

Wuu(!fuh) H Wyix (i, lzn)). i=

Messages m; € M, My € Mz y should be transmitted, correspondingly, to receivers
1 and 2 while ensuring to be kept secret from the unintended receiver. The level of secrecy
is measured by the equivocation rate at the eavesdropping receiver.
- To increase secrecy the stochastic encoding is applied [3]. A stochastic encoder f for the
BC-2CM is specified by conditional probabilities f(x|m, m,), where x € X¥, m; € My,
i=1, Q.md‘é"ﬁxbﬂl-fm)=1--—

A codeis a triple (f, g1, 92), where f is a stochastic encoder and g; : Y¥ — My, i=1, 2,
are deterministic decoders.
" The quality of transmission is estimated by the probabilities of erroneous receipt of mes-
sages my € My and my € My by channels Wy, x and Wy, x using a code (f, g1, 92)

el{f! Gis WV‘{Xg my, "‘2) §" f(x'lnl'l! "‘3) ]x(fﬂs-l(ﬂu])°lx), = 1, 2.

where g (my) is the set of y; € YV, which are decoded to m;.
The maximal probabilities of error of the code (f, g1, 2) are

Bi{f- 9 anIX) é “"MI%E M GiU: Gir WHIX| my, m!l): i= 1: 2, (2)

~and the average error probabilities, assuming that random messages My, M,y are uni-
formly distributed over M, v and M, v, are

éfulr Gir WY;IX) g’ ('Mlﬂl x IMWI)_' z G‘U| Giy WHIX; my, sz,l- =1,2.
PEM) N maEMa N (3)

Evidently
E(f. 5. Wyyx) < eilf. 9. Wyx), i=1, 2.
A code (f, 91, 2) is characterized also by coding rates and equivocation rates (the func-
tions log and exp are taken to the base 2)

1
Ry £ 5 log | My,

Rf é %H[b.lﬂ “ﬁ-rlx (M N]Y;_‘} = l 2 ‘ (4)

where conditional entropy Hp, Wy, s, , (Min|Y3-:) is the uncertainty at receiver i with
respect to private messages mg._;.i = i 3

The E-capacity [9] presents dependence between rate R and reliability E (error proba-
bility exponent) of optimal codes. The function denoted by R(E) (and also C(E)) [6] [9]
is inverse to the Shannon’s reliability function E(R).

Let E = (B, Ey). A rates pair (R, R) is called E-achievable for the BC-2CM iff there
exists o codes sequence such that

Jim_ %IoglM._Nl >Ri.i=12 (5)
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the reliability requirements
e/ g Wrx) S exp{-NE}, i=1 2.

and the secrecy constraints ‘
: i=1,2, |
im 7 HAua W ,_.lel.NIYH)ER'- i > @
.nP-‘LuN Foaa Wyl IT
are valid. mpmhbiﬁﬁﬂhdeﬁngdumﬁdm 1

ecrecy E-capacity C(E) for maximal S
Enihlmblf rates (R:,eg:;.l We denote C(E) for secrecy E-capacity region when average

e——

et ¥ 4

C(E) S T(E)-
Int.hi.lpapet.wemunminmwuﬂhrC(E).Tbuhh_md.mapﬂyde'
t)'pes[d].Fathedaﬁnitionsnnd '_of_;y'pcandwndiﬂonaltypeweufutom'm_ :

LetPobaatypaofnmtoruneu“;"nndﬂp.inl. 2, Piaw, Pxjnws a0d Vx, i =13,
be conditional types.
For i = 1, 2, we define conditional PDs P¥ju,0 209 Privte as follows,

Jh(M[‘“nW)PXK'Mfa{:]“h“Q)WY.L\'(HI:). 8 «:

LY

e

By 0o (wilti: o) £ Y Ppau
Pt

P@.m.&(ﬂf"ﬁlm)g ) H’;-.W.Jk(lﬂ-iluﬁﬂ)hl'l.’h("“ll“ﬁ)“’.ﬂ(ﬂdt}. (9) ,

Let Vy(PosJi) be the set of all conditional types Pl of Yi € W, i = 1,2 ;
U A YilUs) and Iny,.v 0,00 (Ut A Y2, UalUo) are used for the

The notations "MJ" "%( .
conitional mutual inlosmation of RVs Uy, Y; and Uy, Ys. Uy, respectively, relative to RV
Us. H&.u.ﬂ'ﬁu{MWM) is conditional entropy of RV M, n relative to RV Ya. The no-
tations Iﬁ.l-”ﬁw ”'{Ul A Y3|Up) and In_,_ﬂ.w,._,.’(u'l A Ya, Us|Up) are used for the condi-
tional mutual ‘information of RVs U, i and Uy, Ya, Ua, respectively, relative to RV Uy, :
Hl-h.-,:.ll},,;(MI.NI}'-l) is conditional entropy of RV My~ relative to RV Ya. :
The divergence D(P, ol Pritiol Pos). § = 1.2, is defined as
D(PY, | Priw ol Pos) £ 5 Pou(uo, us) Pl (wilwi: o) log P—’I‘MM.
b 0,4 ) P\’-Kﬁv{'utyllun ug)

If P}y, 10 & = 1, 2, are the conditional types of y; for given (ug, vy) € T4, (UoUy), then i
according to Lemma 1.2.6 in [4] for y; € 7,:_..?;, i ,n‘lell;-‘l-lu) we have :_
P.u il vo) = v

exp { = NID(PYy, violl Pririual Pos) + Hu_..:',',__‘,,.“,h(y-|Un-Un)]}- i=12 (10) |
We consider RVs X. Yi. ¥2 and auxiliary RVs Up. Us. U with joint PDs

PooP, 209 Py, 12,9V gx = { PooPr.ajoo Prwr,.a,0Vyyx (tlo, th, 2. 2. 3) = |
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Polug) Py zi0(w. valuo) Pzl uz )V, x (il z). ug € Us, u € Uy, ug elly.z € X,y € i},
. =12 (11)
sLet us define the following set of distributions
DIE) = (Pl v, € Vn(Pos Yi) : D(Pyy, 0| Prawr, | Pos) € Ei}.
Ty formulate the inner bound of secrecy E-capacity region of the BC-2CM, we define the

vollowing region of rates Ry, Ry:
0<h =
+
min Uy AY;|Up)+D(P} -
‘twhl(ll %:D{‘P‘llﬁ oy l’qlﬁl 17y g HPOI ) B | e ’p;lw'%( : lI 0) ( 1 “P&IUI.UOIPOJ) Ell
5 _Iﬂm ﬂg[ﬂ.,u,(ul A Yiiuﬂn Uﬂ) 5 '[Fh,u(UI A Uﬂl”ﬂ)- (12)
0 <

min i} UsAYa|Up)+D(P} - i
P s " D[P;im..f.bmﬂu'.%lhjsa,l &"'P""“"’"b( aAYalUoHD (P | Prion ol Poa) E"

~InaPy,u, 0y (Ua A Yi|Us, Uo) — Iy 2(Us A Un|Up). (13)
We define the inner bound R*(E) of secrecy E-capacity region C(E) as follows
R*(Po12,E) = {(Ry, By) : (12), (13) take place for some
Markov chains Uy — (U, Uh) = X = Y, i=1, 2},

RY(E) & | R (PouaE)
Poa

Let. us define the following set of distributions
Theorem. For all E; > 0,E; > 0, the region R"(E) is an inner bound for secrecy
E-capacity region of the BC-2CM:

R*(E) € C(E).
Corollary. If E = (Ey, £3) — 0, the achievable region given in the Theorem coincides
with the inner bound for the secrecy capacity region of the BC-2CM of [14].
3. Proof of the Theorem

Weahn.l] prove that there exists a code C such thatforeanh&:-ﬂ € > 0 and N large enough
= |[Minl

+
=ep{N],, s, s O A YOO + DRl Pl Po) = B

=I, iy ey (Ui A V3-i|Us—i. Uo) — I1n,a(Uhr A Ual|Up) = 5]} i=1,2, (14)
(5) and (7) hold. '
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84 Random Coding Bound
Let us introduce the following numbers .
Jy = exp{ N(Ir. A (U A YalUz, Ua) = )} (15)
J, b W{N(Ihﬂjul.*(uz A “IUH Uﬂ) e 6}}- llq
K =exp{N(In.:(1 A Ua|Up) + O} un'
1 1 3
R; = 108 Ji: R* = 5 log K, i=1,2 18)
Without loss of generality My, Ma, ), J:demwmidudwbew The following.
sets will be used |

Ji=1{1.2, wndihi=12 and £={1,2,...K}.

We randomly generate a vector U € TR (o), Mi x Ji x K vectors ui(my, ji, ki) from

T,f,,{U.lm).mEMw.J}E.?i.hEICiwl.ﬂ. It is assumed that both decoders are

infomednbou:no.lctmdmou
€02 {uu(my. gir ki), ™ € Miy 5 € T keK}, i=1,2,

Thuecﬁismmpmedﬁyﬂdahins.mdthemthbhh
cl('”i) 2 {“‘(’“i-jh k‘)l HE Jo ki€ E].
Every bin Ci(m) is divided into J; sub-bins, and the (my, ji)th sub-bin is

Culms ) 2 (wilmi g k) ki =12 K} i=1,2.

We encode message pair (my, mz) a8 follows. First, we take randomly sub-bins Cy(my, 4)

and C3(my, 72)- Next, we choose such ky, k that 0y (my, 71, k1) and va(ma, fa. k2) have joint

type Piap ie.
(s (my, 1. k), a(ma, 2, ko)) € TR 1 (Ur, Ual o).

Then a codeword X(m1, ma, j1, Ja, ki, ka) is chosen randomly from
Tf‘:.l.l-l’x]u._u. (XI'lle. m (mlijh kl)- u?(’“‘h Jn &!n

The codeword x(my, ma. ji, ja, ki, kz) is transmitted through the channels and the chan-
nel outputs y;, ¥z must be decoded. We apply the following minimum divergence decodi
decoder g, : V¥ — My, i =1, 2, finds m; such that for some Py, i, and ji. ki, coding:

i €T, my, o, (Yiluo,wilmi i ki)
and
D(P} ..l Prijtr. 70| Pos) is -minimal.
For i = 1, 2, decoder g, makes an error if message my is transmitied
’ h
m!, # m, such that for some ji. 5. k. k} and Pl oy t there exists

N 5
Y€ TR, Yilvo il i kDO Ty, (Kilba: wimis 5i )

Wty
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Liund i
: D(Pyyus, w5l Priwr,ra| Posg) < D(PYyys, ol Priger, 0| Pos)-

“We consider the following sets Bi(P}y, ;). which are defined as the sets of all vectors
i i € VY which can lead to error at receiver i,

Bi(Pluan) & TRy, , Yiloo, wilms, i, k)

NU U T e  luowm,sK),i=12 (19)

e JET K ES
Let us define the following set of distributions Dj(P}, ) = (Pl € VN (Poss Vi) :

 D(PYu,u | PriaoilPos) < D(Pyu | Pl Poi)} i = 1, 2.
Lemma 1. For the constructed code and N large enough the following inequalities are

id
1B PY,00)] £
exp{NHm_p;‘wI*(Yilui, Uo)} m{_NID(‘P}iWM’n "ﬁ’ulﬁ’i-‘blpﬂui) g EII+} i=1,2. (20)

Proaf. Proof is exposed in Appendix.
Now we prove that for any E;, Ej, error probabilities of the code are decreasing ex-
sponentially. Let i = 1,2, the encoder makes an error when there is no such a pair

1 (wy(my. gy kr), va(ma, J2, k7)) that have joint type Pyap. Define for some jy, ja, k1, k2 the
wset

A2 ((uy(my, g1, kr), va(ma, g2, ka)) : (wi(ma, 5, ki), va(ma, 12, ka)) € T4, (Un, Ualuo)},
{ithen probability of encoding error is 4
N2 Pria).
#So probability of error at receiver i to find m;, is

eilf. gi Wyyx,m1,mg) <e(f) + Pr{ J U Bi(P¥0.0,) 1wa(mi, 3s. ki), vo}-
Pyt Phau, e SPUPY 01, )

A Maximal probability of error at receiver i to find m; is
eilf. gi- Wyyx) :

{eth+Pr(U U Bi(Pjo, )l i i)y o}

max
= mEM ymIEMa N
P owriatg Pige, aig €0 1, 0)

<0 emax (el + Pawauviloi(mi, g k), vo)x

| U U B}

'Ph VL] P\I’.ii’ w'n ED:{P'I'.III"E-‘ Y
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86 Random Coding Bound for |
Prre(vilui(me. ji. &) s

)
Pend, ‘M‘%ﬁ“"’?"r.w..la Pl e PP ) !
x B Pl l
LS exp{ — ND(BgncolPracol Fo) |
T P LI L L |
iy O DT 2 32AE, BP0 @)
where (a) follows definition of sets for decoding error (19); taking into account that
@ frou e |, uo) is constant for fixed Po, Py, i, v We conclude

e(f) Sex.en—0 [11] and Pyu.ve(¥i
|

(b); and (c) is consequence of (10).
By substituting (20) in (21) we obtain

elf, gis Wrix) Sent
5 ep{ - NPl PricanlPod + By, (1 vo)l}

Pl Pyau, a0 SR b avva)

N{Hrn 0, 10 U) + Dl NPl o) = £}
< exp{-N(E~ ),

wheru’innmallpoaiﬂwmmba‘brl\'hrym@. |
Nwwepmﬂ:.uthnmmulmnmtl(ﬂholdforBC-QCM.ForhMWofmuuuj

we write H(.-.) and l(-u) instead of H&_,_‘,Wh!;('"] and Iﬂ.l.lnwbmx(‘")l mﬁvﬂy. |
Uy, Uo) = H(Myx, Ya|Ua, Uo) = H(¥2|Us, Ua) '

o

H(MxlY2) 2 H(Mn|Ya3,
= H(Mx, Uy, Ya|Us, Uo) — H(Us[¥2, Uz, Uo, My ) — H(Y2|Us, Uo)

= H(Mj v, Ui|Us, Ug)—H (Ui [Y2, Uz, Uo, Myx)—H(Ya|Ua, Up)+H (Y2|U. Uz, Ug, My »)
(
Based on the random code construction, we can show that H)I

I(Myn AY2|Ug, Uy, Ua) =0. (23)

Hence, from (22) and (23). we obtain
H(Myn|Ya2) 2 H(M 5. Ui |Uz, Uo) — H(Uy| Y2, Us, U, Mix)
~H(Y3|Us, Up) + H(Y2|U, Us, Up)
> H(U;|Ua, Up) — H(U;[Ya, Uz, Uo, Miw) = I(Uy A Y2| Uz, Uo). (24)

We estimate three terms in (24) separately. Note that given Up = uo, Uy has My x x Ji x K

equiprobable possible values. So
H{UﬂU:}.Uz) = H[U]lUn) - I'(U| A U:'Un)

= lDE(MI.N x Jy x Ky) — "U| J’\U:’Uo). (“i

Lemma 2. i

i
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I(U; AY;|Us, Ug) < NI(U; AYalUs, Us), (26)
I(U, AUy|Us) < NI(Us AUslUo). @
Lemma 3. 1
ﬁ ,}E‘_‘;H(UIIYQU Uﬂ! Un, Hw) =0. (28)
IThe proof s similar to the proof of lemma 3 in [14].
The proof is exposed in the Appendix.

By substituting (25), (26), (27) and (28) in (24) we achieve (7).

14, Conclusion

FWaderivedamndnmoodingboundfnruecrecyE—upadwregionoftheBCdCM.Thninnﬂ
ibound rate region is achieved by random binning techniques. When E — 0, the random
,mmmdmddsﬂmmmmmmmmwmdmnmcu
obtained by R. Liu, L. Maric, P. Spasojevic and R. Yates.

5. Appendix
Proof of Lemma 1. Let us note that if the collection of vectors

{ (v, wi(my, i ki) Ymie Mu e diers

satisfy (20) for any Pyg, 00 Phiv,ue § = 1: 2, then
({1 7, ) 7 (s ) o (it m3) # (. ma). To prove that, it is enough
to choose P‘.PIQIU..Un = P}IWuUD and D(P}‘Wﬁ(ﬁlﬂ'{lﬂlﬁl'ﬁl‘) <E,i=12

If P}y, 1, is such that D(P}1us,.0 | Pritvio Pos) 2 Ei then

exp{—N|B; = D(Pfju, 00l Prtvivol Pos)l "} = 1,

and (20) is valid for any M, Ji, K;. It remains to prove inequality (20) for P¥y,.us, Such

that D(P, :lf:|u,,u.||PY;K-’a.%IPB.rJ <E,i=1,2.
To prove (20), it is sufficient to prove the following inequality for the code generated and

N large enough
? Z E(IT}{,J‘;"’ "h(yluq!u'(mi!jh k())
=12 P i €VNPN) Pl o €DILES) g 1
TN o i T " 4!
o & J:EJ!:.{:E.C. &,ym"'%ﬂ’lﬂo w;(m;. J; *mﬂ
% exp{~NHp 1}, o YilUs-Uo) = D(Phyu, | Prav,uolPos) + B} 1. (29)

The expectations in summation (29) are estimated as follows,

E(TY, . (Vow(midnk)N U U Th pe | Kiloo wilm. 5. K))I)
Viltulto O T
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&8 Wwa@hwswwmdmmudmw
Y Pr{vi€ TR u(my, Jin KD}
() m'vm

<
~
,"h“r'l”.ﬁ'.‘l'n

«erre U T 0 (e 5 K- o

because in the brackets are independent. ;
s the e (0) e e from zec0 14 € T, 10, 0, then f

large enough
Privi € TA.Bh 0, “ﬂiluo.m(ﬂu.ja. k))}
(T A Ui 20
= 1w
< (N + ) exp{~NIn.re, o i AU}

< exp{~NUAuPho,0 T v) - 8/2)}- (31
Theaeoundpmbuhﬂiwi_n(m)mbe.ﬁmtdum

P‘{yl € ’.g&j“m Tg'”p‘lr:w“m(“iuﬂr u(("di.ht k:])}
< ¥ PrineTim (Yo, wi(m, 55, K}
‘&f‘ 'ﬂm Wi
TN gy, Cilvo: ¥l

S ]

HEeT M e
< T exp{-Nppgy,q, ¥ AV = 5/4))
ATk eX, L
< cxp NI gy A Yo Ul =Nl (4 UilR) =G40, (8
where the last inequality is concluded from (15), (16) and (17). For some P“':K'. € Vw(P.3)
from (14) we have

IM&NI = exp {Nllfm"?‘l.:“‘.l"‘ (Ui A Yiluﬂ) + D{PEIU-.&“P"-IU..%IF&.') s B‘|+

=1y Py _vaio (Ui A Ya—is Us-i|Uo) - 4]} (33)

Thus by substituting (33) in (30) and from (31), (32) taking into account the fact that the
number of all Py, vur Phjertier § = 1+ 2: does not exceed (N + 1)R6NHDUD | for N
enough we conclude large
Eufﬂ'_ ‘ (Y ug. w;(my. Ji.
=12 VV:F'.J'h‘VHUb..J’-I ‘.‘F:I"."'.Eni&) P, ’h"p‘.“ ] l i j{ kl},

U T a0, Yilte el 55 D))

mim, Jjed, KEK:
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x exp{~N|Hp,.py ,, . (Yilli:Us) — D(Py ;10| Priwr sl Pos) + B} £ 1.

Proof of Lemma 3. Let Po(Wy,x, j1, k1) denote the probability of decoding error of (7, k)
tat receiver 2. From Fano's inequality we have

L H(Us[¥2,Us, U, Min) < 1711+ Pu(Wagix, . k) x log(dh x K.

#iNe prove that

Fo(Wyyx, 1, k1) — 0, when N — oo.
/For a given typical sequences pair (uo, uz(ma, 72, k2)), let A, (Pu, yu;.00) denote the set
lof jointly typical sequences u;(my, ji, k1) and y; with respect to Py, v,y - For a given
UMy = my, decoder 2 chooses (71, k) so that

(w1 (m1, 51, k1), ¥2) € Acy (Porvapatro)s

A such (4, k1) exists and is unique. If there is no such a pair an error is declared. Similar to
lzhe proof of Lemma 2 [14] we can prove that Py(Wyx, j1, k1) < en, where ey — 0. So

%ﬂ”m‘w& Uj. UOIMI.-") =0
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tpym quuulh huwmnprugpmpymAGtpnY (1w Gwuhyma Juwynuo
llqmmnﬁbmpjmll E-mGwlnipjul whpnuph wwnwhwljpul
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V. Wpwp, b. Zwpmpyniijwi b U, 2wpoipymibjwi
Uithnuunud

U”Gp hbw
wnwg hhnqupywl pw)Gwuthyma Juuymnnt

wnuGhmpjwl dwiwpneln sumd ¢ wlnpn2ntp)
qununGhnpywl E-mbwympud whpayph wunwhwywd yonunpiwd qiwhuwnuwljulip:

I'paEHEDA CAy9a#HOIO KOAHPOBaHHA ob6AacTE E-IPONYCKHOM
crocoBGHOCTH CeKpeTHOCTH IIEPOKOBEIATEABHOro KaHaAa
C AByMS CEeKpeTHHIMH coobeHEaMH
H.A¢umap, E.ApyTiORSH H M. ApyTIOHAR

AHHOTAIHA

Mu usydaeM 0GAACTH cexpeTHOft -IPONYCKHOW cnocoBHOCTH AMCKPETHOrO
IIMPOKOBEIIATEABHOrO KaHAaAd Gea NaMATH C ABYMA He3aBMCHMBIMH CeKpeTHLIMA
COOCOIEHHSMH, HOCHAAEMEIMH ABYM BApecaTan. YpoBeHb CEKPETHOCTH HaMepseTcs
CKOPOCTBIO HEOPEACAEHHOCTH. Mbl CTPOMM IPaHHLLY CAy9aiiHOTO KOAHMPOBAHHA M
oGAracTH cexperHoli E-nponyckmon cnocoBHOCTH WHPOKOBEIIATEABHOrO KanaAa g.i'
ABYMS CEKDETHMMH COOBIEHMIMH. o :

wqnunnwi GGp bplnt walpefe qunubh hwneprugpapymGGpng plnhun
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