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Wpbhwfununipyul phdwb hwupuydb £ SS $UUE bopnpiuphljugh b wipniupugiut
wpnpbEultph hOugphpnopnod:

. -

Qhypuljub nEujwp duq.p. UW. L. Swpnipyniljub
Mupnnbwlwb pinghiwhinubbp’  SS QUU whw,
\.q.0- Q. N. fowgunppyub
L.4.[2. N. W. Swhnuijub

Unwouwpup Juqiwltpynipymt™  Gplwbh Guuh dhengbtiph ghypuhtipugnpujwh
hluphtppnup

Muapuubnpmbp  Juuihwm £ 2010 p. nblppbdptph 10-p0, dwdp’  16:00-h0,
SN QUU bopnpiuphlugh b wpniupuginb wpnpiiibbph huphpnupmd gnpdnn £08-h
037 «bhpnpiwphiw b hwoynqujub huniwljwpgtp» dwulwghpuiub funphpnh Ghunud,
htnplywy hwughbnyg® Gpluwh, 0014, M. Ul 1:

UWiptbwhununipyuwip Jupbih t dwinpwbw) hbuphipnuph gpnunupubnd:
Utiniwghpl wowpyud £ 2010 p. Gnjdpbph 10-pb:
Uwubwghpwlwl funphpoh ghpuuljul puppoimnwp

$iqn., wpnd. ﬂ% U. &. Swpnip)niljwh

s

Tema quccepranun yreepskaena B acTaTyTe npobiem HHbOPMATHKHE H AaBTOMATH3AIHN
HAH PA.

HayusbIil pyKOBOJUTE/Ib: K.b.M.H. " A. H. ApyrioHaH
Odummansase onmoxerTe:  akan, HAH PA,
O.T.H. I. I XagaTpaH
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Bamura cocrourcsa 10 gexabps 2010 r. 8 16:00 Ha 3ace1aBHH CIIEMHAIM3HPOBAHHOTO
cosera 037 “Iudopmaruka u BerupcauTesnbre cucremb BAK mpu UncTnryTe npobiem
napopMaTHKH 1 aBromarTa3aman HAH PA no agpecy: 0014, v, Epesan, ya. IT. Cepaxa 1.
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Rtdwgh wpnhwiwbnpymbp: Lkpghl ypuphbtpht hodnmiwghwyh ypbunipjul
L dwpbiwphiuui  Yhéwlugpnpyul phwguunnui. Ubd npunpnimb L
hwplugymd wyn pynt  ghwpnipymbbtph thnjuljuupudnipynip  wpypuhwypnn
lubnhpltph nunuibwuhpiwlp: Wnwhuh fubghpbtphg b yhfwiugpuipub Yuplud-
utph wpnignuip Yuwh pwpplip hwdwlwpgbiph wwpiwbbbpnud: Chnhwbpuwytu,
hodnpiwghwgh  2LUnbywb phunpywi! phgybu  Gwl wqnubpwblibph  Jpwidwh
(signal processing” ) hhulwljwh fubnhpbtpp Juptih Ehnfuwnpt JhEwugpujul
(Qupyudbbph  upmqiwb) nwgy: Uwubwynpuybiu,  hwnnpnugpnipjub - ud
wqnubpwih wuppwd  Yhpulubghnuip Guwh hudwywpgbph Gpaud papgnud k
ugu Gud wyh Jupludhb (hwnnpruwdhb) bwjuwupugpynug)nd puint hpwypswyh:
Uwphiuyphulwh Jhéwlugnnypub dhg hOpnpiwghwyh phuntpjwl gunurup-
Ghph L Ukpnnbbph ogpugnpdiwb i ophtwy E Gnypwlh-Lbjpitiph pupudh-
qmpjwl hdwuyp, npp gpuiuimp)ub dte hunGh & npuybu Uptybh (g

duniwiululhg wohuwphnud, mp puqiwwhuh pwupn EEYyppniuyhl hwdwlwpg-
tpnud hbpnpiwghuyh hdwdun|wy Yinfuwbwymd togplnh mbGon, Ghpwnuljub
puquwpy bnhpbtp GO wpwewlnwi, npnbg oupphiiwy (mdnUip whhpwdtpp
t hluppby phuwlub dnpbpudnpiwl Quiwuyuphm): Swy G0 ophbwylbipp, Gpp
Juwh  hwdwlupglph Jugiwytpudwh e ng Shwyh hnwuwh  hwnnppmud &
whipp  hpwiubwgbby, wyl Jupluditph  upmgquwb Guwluupuphny - Jupupt
wy, gnpdwnnypbtp: JUkpght qpuphbbphh pwth wowd wynuhup dh nunnLE N
b Uthuwsuthnipimbp  (biometrics), nip  Gnylwlwbugmip (identification) L
huuugpnuip Jud - hulnpyub Juutpugnuip (authentication) uwwhwlend &l
Ywpluwdlbph upogdwd hnwwih Juquwlbpunud:

Whuwpubph uuyuljh me ubinhpbbpp: Qnympynth mbkh uuh hudwiwngtiph
quiwqub dnnkbtp, npnbighg Jupupwbgmpp, Yuhnjwd Yhpwnmpyub nnpphg,
mbh pp  wrwbdbwhupynpembbpb  n uppbpulitipp: Uwluyb popnp wyn
UnnbObiph Gunpiwdp Jupywdbbph wpniquiwb hhdpnud phlywd t htiplyw) piinhwbinp
lubnhpp. hwugtunphpngp hwnnppwd phntynieymbbiph hpdwh Ypw htwlwughpp
phppaus £ hipnpimghnt wnpynph wihwyy pimpwgnhgh (puzhiiwl) qhpuptpu
Jupludbtiphg wyb dkhp, np Eoyp pw hwpwynphbu dingp ufuwy:

Gpynuuluh  Jupludbbph  uipmagdwub fubinph ml]'l.llul.]tuf.l htipugnipnipymbp
Yywpnn £ dbwybpupyly ol npytu wnpyniph Ynnunpiwb fubnpp: Jphawwghpp,
mbbkgwd Jupludbtph oqphl npnpmud Yujwghbifpu,  poinp hwnnprugnnipini-
Dtph  puqinpymbp ypnhmd b dwubiph, npnGghg  jnipupwbgnpp Quptih &
gyl aptu wnpgnph Yoo Wnpyaiph Ynnudnpiwd bnph phuwblyymbhg, wu
ynnp Dwpwgdynud £ wuqwhnybin hopnpiwghuygh i wowbuignyl suhip’
Qujnwd ufuwih huwiwluwimpub gnigshg (hmuwihmpjnbhg):  Wlwunpwbph
Ouupulp  phywplpnn bop dnnbjbbpmyd  Jupludbbph wpnqiwb  phpwgpmd
wnweowgwd pnnp ujuwbitiph huwwbwlwbnpymbbtiph gnighsbitiph Yinpuljuugu-

1C. E. Shannon, “Channels with side information at the transmitter,” IBM Journal of Research
and Development, vol. 2, pp. 289—293, October 1958.
28, Verdi, Multiuser Detection, Cambridge University Press, 1998.



dnipym il wppwhwyynn pubyghwitph wuhiypmpujud Jupph mundbwuhpmib
k: prie

Stypugnipdwlh opjtlppp:  dhtwhjugpujub  Jupiudbbiph  wpngiwb 11.][1[].[‘[h
ipbuwblyynbhg hEpugmplby G

e tpym wilywh dwpynyjuwb wnpympbbphg punugud hwiwljupg,

e wnpnph Ypfwllhbph wouynipyub wupiubng Judwywljubnptb thnthinfugnn
dupynyyub wnpymphg punlugud dnnk,

o Jjuwdwjwlwinpkh thnmhnfulnn dwpyngjub wnpniphg punugwd dnnl, tpp
wnpyniph Jh&wlbtnp hwynbh $6h Jh6wywgphi,

o tinohh tkpYym dnnbbbph nliwpenty, nputu Yhpwaempimi, wnpmph wpugnipymb-
-hnuwhmpgnl b hnuwhmpymb-wpugniepgmt $nblghwbbpp,

e tipp Gpywd pnpnp dnnbbbph hwdwp (nguphpdnpil wupdygogpnpih oupphituy
ptuphl hwiwyunpuuiwb hnwwhmpul dunpphglbpp,

e Luiiwjwlwinptlh thmhnfunn Ynebugdwd wnpynipbiphg Jugqigwd Guuh
huntwluwpgh Gupiundp Gphnuulpud Jwpludbbph wipnigiwb ubnhpp,

o Luniwjwlwbnpkl thmhnpodnn wnpymph Gunmiwdp  puwgqiwlh Jupludbtph
upniqiwb  bnhpp: Lnyh wnpmpbbph quup hfwp ghwhuydlb) B0 uhowgh
shnlindywl uwhiwbibpp®:

Shypugnipiwl dkpnnlbbpp: Shpugmpnieymbbepp bhdbyb G0 d6d shnnudbtiph
dkpnnh W 2huwph-Ynpibph Ququbph dbpngh? dpw: Oqyugnpdyt) G0 Swpnupymb-

Jwbh ynnihg wowewplyuwd pwquwih  Juplwdblnh r}humnui Inquphpinpki
wuhdyypnpnpbb owphluy(IU0) phuph funngiwl dhennbbpp’:

Mupypuubnipubp bbpjuywgynn gpoyplbpp: Wpkhwjunumpub spgwbul-
Obpnud htypugmpluwd  phuwlwd  dnnblbbph  hwdwp wpwgdly G0 hbgplguy
wnrymbpltipp.

e tiplynt dwpynyjwh wnpjniplitiphg punlugud hwdwlwpgh hudwp Yuomgyh)
IUO phuphh hwiwwwypwuhuwb hnwwjhnpyub dunpphgp,

e Matlab dhounjwjpmu hpwlwbwugpud dpwgpny, hwpguplpty b gpudhynphi
wuplbpyly G0 Gpyne wiwje phbwp wypmpbbng] Jwplmfjuwb  wnpynipbtiphg
punugwd hwdwlupgh GQupiudp puqiwlh Jupudbbph upmqiwh uhiwbbph
huwjwiwlwinieymbbbph gmghdhtiph $mblyghwbbpp,

o Lunngyl G0 Judwywljwinpkh thnthnhnfnn Qwplng ywt wnpymph (GeUY)
Olwipuudp Jupudtbph upnigiwb uuw bbiph hwjwbwlwbnenibbtnh gnughsbtinh
thnfujuupwdmpynibbbpp - wppwhwyppnn - $oiblghwbbpp,  wnpyniph Jh6wyltiph
wouynipjui b pwguwluyneyul  wwpdwbitpnd, bpp  phgpnudbbph - pwbwlyp
agpnud £ whdbpeh: Npuitu wypugdwd  wpymbpbbph  Ghpwnmpmb, noipu E

3T. M. Cover and J. A. Thomas, Elements of Information Theory, Wiley, New York, 1991.

41. Csiszdr and J. Korner, Information Theory: Coding Theorems for Discrete Memoryless
Systems, Academic Press, New York, 1981.

5E. A. Haroutunian, “Logarithmically asymptotically optimal testing of multiple statistical
hypotheses”, Problems of Control and Information Theory, vol. 19, no. 5—6, pp. 413—421, 1990.

pnltp WOUU oupphiw) hwnnpinuip Dwpwugnnn hnLuullhmia_]m&—mpLuan[aJnL[! L
wpwgnipyni-hnuwhnygnd $nbljghwibting,

e Guufwjwljwinpkh thnthnfunn Ynobjpugywd Lunp]mrl[lhphg (uull) punljugud
dnnbh  phwpnud, uynugybp GO bpypnpn wtieh o upowgh o Jbpht W wpnphb
qhwhwypuubbbp,

e Olwpuwgpit & Juiwjwljwbnpkl thmpnfunn wnpyniph (@®l) Lhupiuip
puqiwlh  Juwpludlbph  wpngiwb  pbpwgpnd ulmugmgwb ponp hhwnun.[np
hwuwbbh ufuwbbph hujwbwywinembbbph gmghsbbph phpnyeo,

e upugyhy &b GPU-h Ojupiwdp Gpymwlwd L pwqiwhh Qupudbtph
upmaqiwl upuuybbph hwgwiwwbngeymbitph gnbndwh vwhiwbbtpp:

Uprymbpbtiph ghpwlwb bnpnyep: wpludbbph upniquub ghypwplwd bnhp-
btpp Onp, vhby wydd shtpugmpiud nuap GO Obplujwgbnud: - Uypugwd
wprymbpbbpp Gop b0, npwbghg plumyd GO Wh pwpp hwppbh U nuuwljwb
wprymbphtp, nunbwny hbdnpiwghugh  phumpub  phuwltphg o Yupludlbtph
upnquiwl ngnpymad Ghis wydd dbinp pipjwd wdkbwpbnhwbng pwbhwalikpp:

Uyugwd wprymbpbbph Ghpwowlwb bpwbwynegnibp: Wpkbhwunungub wp-
ymbphbpp phuwlwihg quip mikh bwl gnpdbwlwh Gawbwhnpjmi: Jhtwlw-

gpuwlwl pwquwih L Gpynuoiwd Juplwdtbph wpmgdwh fubnph Yhpwrwlwh
Lwplnp nunmpymbbbtphg £ Yabuwguhnpmbp, qlbp_umlinh nuuwljupgnuip, funuph
Gwlwgnuip, b wyb: Cup Empyub, wowswplpdmd B0 Jupludbbph wpngiwd Ypw
hhulwd hudwlwpgliph oupphtwy iwhiugdtwh ufubdwbbn:

Uypugyuwid wpymbplbph wypnpughwh: Upbbwununiyejub dte thl.]u]_]mgl.[u.lb
hhibwlwh wpymbplbpp gaymgyl) U
o wl. U, Swhhijwbh 34wl 100-wdjuyht ihpjwd ghypudnnnynud (Gplaul, 2006),
e wl. U. Utipgtigwih 30wt 80-unfjulht hpiwd gmpudnnnynd (Gnlowb, 2008),
e IEEE International Symposyum on Information Themy 2009 Jdhowqquyhh
gppudnnnynud (Utiny, Wnptw, 2009),

e Computer Science and Information Technologies 2009 thowqquhl ghypwdnnn-
Ynui (Gpluwb, 2009),

e Applications of Information Theory, Coding and Secunty 2010 dhowqquyhb
ghypudnnmimd (bpluwd, 2010),

e IEEE Information Theory Workshop 2010 dhowqguyhl ghyrudnnninud (knipihb,
bnpubnhw, 2010)

e SN GUU hudpnpiunphyuyh b wpmingpugiwh wpnpitibtph htuphypnuph ghyga-
Ywh ubthbwpbbpnud:

Wphhwjununpyub pafugh 2mpe Yupupyuwd hpugmpnipnbbbpd wpdwiugh)
kG ghypmpywl b wowewypwp phlubninghwlbph wqquyht  hpdbungpundh (NF-
SAT) Unnihg wppuiunpiwd  dhewqquuht  ghipwdnnniitiph  dwubwlgnmpub
wowlgnipub dpwgph TSP 14/2009 20nphhb: '

Spuyyupuljnuibbpn: Wpkbwpinumpub phdwny hpuywpuijus &b 11
(pwubity) qhypulwh hnnpudbbp, npnbg gublp pepdwd b ukniwgph Ybpenud:

© National Library of Armenia
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Woluwipwbph Juemgyuwdpp b dwjwip:  Wphklwpinuwlwb wphuungpubpp pun-
Jugwd L pnjubnulimpnbhg, wpwewpwbhg, hhbg qumpubbiphg, bgiwiwgie
pjntbhg U oguugnpdywd gpulwinpyud guwilhg: Mwpmbwymd £ 9 Ghwp:
Wypkbwhinunipynibp pupunpjud £ 103 teh Jpw, gpuubmpub guilp jugqigud

£ 92 whjwbnuihg:

UshusuLLeh AOMULATUNER-3AFLE

Unwowpwind hhdbwdnpwd E phiwh wpphwlwinge)nibp, vwhiwbjwud
GO hboypwgmpnipjub  Gyupuyt m bpdbwluwb pbphpbbpp, GQwpugpjud b
nunibwuhpynn  opjtilpplipp b hpwgnyniwh  Jdbpnnbbpp: Lhphuyugyud  Gh
uynugwd wprynibpbtipp, gpubg ghypwlwi tnpnypep b jhpunwlwh tpwbwynpmbp:

Unwighli qumifup Guhmwd b UhGwlhwgmulul Jwpludbbph upmaiwd ulingh
dbwlbpuydwbp: Lobwpluwd GO Gpynuujub b puquwlh nbwpbph Jbpupbippug
nuuwliwl wprynbpbbtp: Aapywd B0 hhdbwlwh bpwbwlynuibbpp:

Enplpnpn gpnifup Gyhpgwd b Gpyn wiwh dwplm]jwb wnpympbtiph Gungpiudp
Jupluwdbhbtph wipnigiwb gnpdpbpwgh htnpwgnupdwbp:

Wu U dynwu gquupubbpnd X-p wnpymph wjpmpbhh & Hupwphbbp bpym
wijwp  hwdwubn wpwghnbwp  dwpynyuwb  wnpynpbbp, npnbp  Dwpwgpgmd
o A puwqumpyniihg wpdbiplbp ponnitng, hwdwwywypuupwiwpup X, X2
wwipwhwlwl JEdnpnblbtpny L wptindnud G0 wiwh, (N + 1)-Gplwpnipudp
x!,x? € AN+ hwonpuljmbmpymbitp’ Juquiyuwd wiiwh b Shugbuwl pughnjwd
gnygbphg: Bpynt dwpymfyuh wnpympbbpht  hwiwgupuuuoub - pwgtunuibbph’
whgiwh hujwbwlwbnpnbbbph, hwdwp ppduwd GO

Hp: G = {Gm(xlu), T,u € X}, m=1,M

Juwpluwdlbtipp: bhaybu quuwlub Juplwdbbph wpnqiwb fubnpnud, wybytv k)
wjuptin wnpymph hwnnpnugpnipymbbtph N 4+ 1 ghgpmud@ph hhdwb Jpw Jhéw-
Yuahpp pbyppnud £ qupquidttiphg dkhp: Opnznud phnmbbine gopdplpugp Yngdnd &
hwyypuithy ([ahure) npp Gowbwlpymd £ &V = (e, o) o phup vwhiwlhywd
L npytu ANHL mmnmbm]ajwﬂ M hpup hbg ghmqn[nr[ ipwpwqumpynbbtiph
wpnhmd® A, = {x: o (x) = m}, k = 1,2, m = 1, M: JhGwljwgnuljul
Jupyudbbph upnignuip hhdbynud £ thnpdwplynuibtph wpnynibpbbph Jpw, puyp npnbg
Yupnn GO pOnmbyt) bwb upowy npnonudlitip: Bepb upnigdwb wpymipmd pbnmbynud
t (Hmy s Hiny) yupqudbbph qnygp, tpp hpubwbnud 8hoy k (Hi,, HIQ) qnyqp, wujw
wpnn GOp wuby, np yhnh £ mbtghy haplyw) ufwap (ma, me) # (I, l2), my, b =
1, M, k = 1,2 hinkpubltph huniwp

N) 2 Qh o Gl; ( my, I)le e Gtg (Amg 2) : (1)

N
all,lghul .mg(

(Hp,, Hy,,) qupluidttiph gnygh dhupidwt hwjwbwuwbnigaymb

N Ny & N Ny .
aml,mzhul.mg ((I) ) ™ Z ail,lghnl,m.g(q) ) 5
(m1,mz)#(l1,l2)

o2 {®N}35_, phuptph hmgnpr}mhmﬁm]’a_]mhn hwtwupuynuufuwb hnwwhnpymbbbp'®

2,

By it ,,;2(<I))—]un.e;up———logcx,1 ol ,,,2(@ Yomg, k=1,M, k=1,

N—oo

A .
E L(P) = min E; 1, (D) :
ml,mgiml.m_( ) sl lss) 1d2]my,ma

Bplym dwpynyywh wnpynipltiphg Juqujwd dnnbih nbuypnud [UO° phup npnptint
hwdwp, Eygaeas By, |= 1,M =1, yupptiph ppywd gpujwt wpdbiplbiph
nhupmy, Dwh wwhiwbtbp htyplyw Gipwpwqimpmbltpp (m =1, M — 1).

RLE{QoG:D(QoG | QoGn) < En it 3@ D(QIIQm) < 00},

R22(Q0G : D(Q0G || Q0 Gnm) < Enmymimosts 3m : D(QlI@m) < o0},
M_{Q oG: D O G “ Qo Gm) > Em.m!M‘ma
!U_{QOG D OG ” QOG'm) > Em,mjm‘M'a

Lhpinwkbp. D 2 {®=(p1,02): Emmie) >0, m=12,i= 12
Loyud dnnbh hwdwp €* MO phuph hwenpnujuinpyuip hwduwyupuutuwb

hnwwhnpwb dupphgh owyhtw) wpdbpbbpp juwhdwbybh htplyw) Yepy

A * A
E;;!m”p[,m(Em,m|A-[,m)zEm,mh‘.f,m.: Em,mlm,j‘r! (Em,mlm.f\-T)_'Em .m|mMa (2)

* AN : o i Lo
Etl.[zlﬂll.mg(@ )=Q0C1-'2§2*‘ D(QoG “ Qo Gik)v e # Mg, la_x =ma_p, k=1,2,

™
4 3)
El*l ,lg]m,l,mz(q)‘)=E!*1,12|£;,1n-2((I)*) I Ell,izlrnl,ig (q) )? my = lkn k= ]-| 2 ( )
* A . * * =
Et].tgl"l[,fﬂz(@ )_{ml‘"}]21)1;1(“‘12)E11,12|m1,m«_‘((I) ) (D)

@tnpkd 2.1, Yhgnie ypywd popnp G, m = 1, M, wupiwbwlwh pugunudbtpp
ywppbp 6O W hpwp Ghwyiunp pugwpdwly wipbnhwy, wuhlpl, 0 < D(Qn ©
Gm || Qo Gi) < oo, 1 # m: Bpb Eyyas Evgpms =1, M — 1, yupplph ppwd
wpdtphtipp npulwb &b b pujupopmy G0 haplywg wihwwuwpnpynbbphb

Ey v < nﬁ%[lng(QM oG || @ o Gl),lgilﬂD(Qt 0G| Q] 2Gy), (6)
1=2,M M

Eypm < mz_iri_[miﬂD(QM ° G || Qu 0 G1),minD(Q 0 Gy | QeoGy)], (7)

Epym <min[ min _Efy ., min_infD(Qm oG || @mo Gi)], I = 2,M -1
m=1,1—1 m=I+1,M Qm
(8)

6F. A. Haroutunian, “On asymptotically optimal testing of hypotheses concerning Markov

chain';, (i.n Russian), Izvestiya Akademii Nauk Armenii, Mathematika, vol. 23, no. 1, pp. 76—80,

1988.
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Epyay <min min_ Efy,,,, min [me (QmoGm || QmoGy)), 1 =2,M —1,
m=1,l—1 m=Il+1, MQ
i 9)

www
w) gnynipgnil mbh IO phuptph hwenppulwbnpymi’ ®* € D, wybybu, np

E(®*) hnwwihnejwl dunpphgh painp prupptinp uwhiwijws &b (2)-(5)-mu,

p) tpt (6)-(9) wihwywuwpnipynbbtiphg npuk dhyp powhgqulh, wupw E($7)
dwyiphgnud gnynuagnih nibh gnbb Wkl gpojwlul pupp:

Uipnpl Thpluyugud G0 Gpynuwlul wypnipbbng dwplnywb wnpjnpbbph
nhwentd puqiubh Jupludbtph wpnigdwd fulinphl webgnn pywyht hwpduplbtph
wprymbplbtpp, bpp M = 3:

1—
|

105}

i
o= e

2 o.t;s i \ \“\. "
5 u}- i { : \““ 0’:%”’[. j
{ P = S =

0865+

01 02 03 04_ 05 06 07 08

E Eynman E ma

Lljwp 2.1: Snwwwjhnpywb $nblghw:  Ulpwp 2.2: Snwwjhnpgnibbbph Gowguh phpoye:

Uhwp 2.1-nuf wunplpgwd £ howwhngeymbbbph Eio(Er) thnpojuupwdmpynidp
Ukl wnpymph hunfwp: Llwp 2.2-p wppubwppmd By g0, Erope U Ea g2,
hntuwhnipynibliiph Eowauth Ywhuwdmpymbp:

Gppnpn qunifup GUhplwd £ WOUU-h phwpnd Jupludtbph 1O upnigiwl
ubinhpbtiph nunuitwuhpdwip, jonlbwyh hidnpiwghuyh wejuympuid b pugulju-
jnpwh  wupdwbbbpm]: Woptn  munuibwuhpdty G0 Jupiudbbph  uipmgiwb
hnuwhmpub dupphglbpp, hbsybu  bwl wnpymph  owwphdw)  hwnnprdwb
wpugnipnii-hnuwhnpyntd b gpu hwunupa $nbyghwbbnp:

Wu giiuh woweht dwunui phypwpiud b pwqiulh Jupludbtph wpmgmidp
YdUU-h Gyunpiunip, tpp Jhwlywgphl hwppbh G0 wnpjniph Yhfwlybkpp: Lwbh
np hptbhwlwbd wpymbphg plumd G0 bwbh GdUU-h  hwnoprpiwd  hhdbwpup
uwhdwbbbpp, ghypwpltbp  hudungupuupuub - Guwh ©hwdwliwpgp (Lywp 3.1):
Uwnpynyyul wnpmpp (bjwp 3.1) Ohwpugpymd B A pugimggnibhg wpdbpltip
pingnibnn X wwipwhwlwd dedmpyudp b uptndmd b (N+1)-tplupmppudp X
hwenprujubnieyml’ Juquyuwd wilpw dhupbuwl pugu]wd qnygtiphg: Unnudbuwlh
hodnpiwghwd’ wnpjnph Jhéwlbkpp, judwywlwbnptb thothnfudnn pununphsttnny
s € SN hwenpnuljmbmpymbbtp G0, npnbp hwuwbbh G0 wupynguynpght:
Unnibwhh hodpnpiwghuyn] G@OUU hwnnpnugpmp)mbbbph (fnv,Fn) Ynnp wp-
puuyuplepnuibiph qnyq £ nppbin Ynpudnpiwb pmblghwb, fy ANFL
{0,1,...,L(N)}, ypubtiph x poybbpp hnpownpnd £ fv(x) hwdwptiph, huy
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wuunnunnpiwd $mbyghwt Fy @ {0,1,...,L(N )} x SN+ — XN odwbinuly
mbnhhmpjmhubnh s p(nljbtiph wewlhgnipuip, hwiwujwyuujuwbtghnd £ uypugyud
hunfwpbbpp A N+1 pugqumpyul hwnnpiwgpnuegimbitphb:

x fn () an s %
LouUu Ynnunphg f wwwlnnunphy Fy [—| hwugtiwpbip

s Jhéuly
Lhwp 3.1: bnndbwlh hbdnpiughuwyn] UdUU Yuwh hwiwljupg:
Nhgmp GWOUU-h pwppudiwlb Ypwpbpjwy ppwd Bo M Jupludlbp.
Hom : Gm = {Gm(zlu,s), z,u€e X,s€8}, m=1,M:

Unpynipp, gupintim] hunfwupupuufuwb s € SN+1 hewllbpny, domd | x € XN
Jhwlwghpp, hhulbny x-h Ypw b piwbwny s QhﬁmUDhnh hwenpruljwbnipymbp,
npnpnud £ phnmbmd Shoy Jupludh dwuhl: Lw oV phupp Umnmthm hundup,
ANFL upudmpymip pwdwimd t M Gbpwpuqinpmbitph Al imi= T
bplix € .Am & wyw phupp phnminu £ m-pn Jupludp: Yuynwpbny pbyppmpimb
qupludbbph whol, Uh6wlwghpp Jupnn £ pnyp qwi ufuwbtp: Oppbwy, tpp
pOnmiyty £ H; qupludp, payg Shop tn Hp qupludp, m # I, Juoblp, ap plnh
£ mbtighy Qm © Gm (AN ¢|s) swnhh ufuwp: Hpwpltilp painp hGwpunnp wynwhup
ufuuybtiph huwlwlwbnyembbtph didwgnyb wpdbplhtipp’ c.v.“m(go ), puy wnpjniph

héwlitiph s hwenprwlubmpmbbtnph,

allm{(p )_ é!}s?ﬂ( Qm L G"l(Al s) l ?1: m l!”"' =1, M: (10)
H,, Jupyudh dhupiwl hml{mﬁmuwhm]ajmﬁu uwhuwiwd E htplyw) Yepap
m|m. Z a”m, @ ) (11)
I#£m

Utp Oyl qql&hi o 2 {5, LLIO" phuphh  huniwuupuuhwub
hmuwhnpwh Eg{E”m(tp*)} vunpphgp® L wyl wwpiwbitpp, npnbg piwpnud

dunpphgh pwpptipp npuiwi o
Spwd Epjm, m = 1, M — 1, npujul mftph hwdwp umhﬂmﬁhhp IO phupp

htiplywy puqunpymbitpny.
Rm 2{QoGeGY(X|S), PePN(S):D(QoG | QoGn|P)< Enm
AQ.: D@ | Qunl|P) < oo}, m=1M-1,

L. Birgé, “Vitess maximals de déroissence des erreurs et tests optimaux associes”, Z. Wahrsch.
verw. Gebiete, vol. 55, pp. 261—-173, 1981.

8 E. A. Haroutunian, M. E, Haroutunian, and A N. Harutyunyan, “Reliability Criteria
in Information Theory and in Statistical Hypotheses Testing”, Foundations and Trends in
Communications and Information Theory, vol. 4, no. 2—3, pp. 97—263, 2008.



Rm £ {QoGeGN(X|S), PeP¥(S):D(QoG | QoGmlP)> Enjm,
D(Q oG ” Q 0Gm_|P) 2 Em|m1 m= fih{ - 1, ]’:

npyptn PV (S)-p S-h Unw npnpywd poynp Yuqutiph pugqineymbb &, GV (X|S)-p
hwiwpbn wwpdwbwluid juqibph puqimpymbp: Wi vwhiwbtip IO phuphb
hwdwwwipuupub hmuwhneyub dunpphgh pwppbpp.

E:nim(Emlm)gEmlm: m=1,M-1, (12)

SOVAL o M [y i
EjnSinf inf D@QoG[QoGnlP), m=TM, I=TM=1k#l (13)

t i 2 i —TM=1
El\/llm_lgfqoé}g‘RMD(QoG ” QOG,,,lp), m I:M 11 (14)
" ya e e
E.’\'HJ\-!: min__ E:’h’hn : (].U)
m=1,M-1

R-tnptad 3.1. bpb ppwd G hplyw hwdwiwubughb puplunudbbph pbypwbhphtpp
Gy, m=1,M, wjlybku np Gm ngl — E‘: l 7/: m L Em|mn m=1M-1, npwlub
pUtnp, wylutu np phnh nulbl hbplyw) wihojwuwpmpmbbbpp,

By < 1rgnmin[infD(Q2 0 Gy || Q1 0G1|P), infD(Qa 0Gs || Q1 0Gi|P)], (16)

B i< n}__l)n min[ min E”"“ min me(Qmon || @meGi|P)], m=1,M — 1,

I=T,m—1 I=m+1,M Qm
(17)
wyw YdUU-h hudwp

w) qumpymb mbh ¢* U0 phupbph hwonpnujwbmpymb, nph E(p*)
hnwwhmpyub dunpphgh puppbpp uwhdwiwd G0 hbgybu (12)-(15)-md,

p) tpt (16) Yuwd (17) whhwjuwuwpneimbibphg nplt dehp fuwhpdh, woyw
E(p") dwipphgp Yuuwpniiwyh gnbb dky qpojulub pupp:

@tnptd 3.1-h gnpdunpiwdp wppudyl B0 twh R(E) wpugnpymb-hnuw-
(hnmpymb b E(R) hnwwihmpmb-wpugnpymb $niblyghwbtnp, npnbp ppdmd &
htplyw), phnpbdbtph Jhengny:

Ehnpbd 3.2, Swijugwd E > 0 hudwp, nndbwulh hupnpiwghuyny UdUU-h
wpwgnipymb-hnwwhmpymb $niblghwb nbh hbplgug bepluywgnuip

R(F) = max max H X|S) :
(B) =maX . p(@eGlQec: P2 B2 Q: D(QIQ1IP) <o Pqoc(X15)

@hinpkd 3.3. bph VG € Gy hudwp' maxp Hpg,oc, (X[S) < R < log|X], wupu
UdUU-h hnwwhmpui $mblghwd mbh htplyug Ubphuyugnuip’

E(R) = i oG o G1|P):
(R) n}’l’nQoG:Hp'Iél::;](Xm)zR D(QoG | Qo Gy|P)
Wu qup Gpypnpn hunpywonud nunuitwuhpllp £ YUU Ghunpiwdp wpnbb
bpymuwwh Jupludbbph wpmgiwb fubnhpp b wpwbg Ynndbwlh hodnpdwghwjh:
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Shpugnyty £ phpnpy vbich uhwh hwjuiuwbnpepub gngsh wuhdugpnpuiub
Jwppp, tpp nhypnudbbph pwbwlp dgypnud £ witpgh:

Yhgnip WOUUW-h pwphniwh Jtpwptpuwy hwypbh G Gphne Jh&wugpuljpul
Juplud: ‘lhﬁmllmqhnn. htbting x  yjuibbph  Jpw, thnpandd £ plygpt
Jwpludbtphg dbkyp: oV phupp Junnighm hwiiwp, Dw AN+ pupudmpymip
pwdwinud £ ipym tipwpwqunipmbitph. Ay, Af: Uhuwbbph hwubwlbnipinb-
Obpp U hwdwoyuypuououb hnwwhngeyub Pnlyghwbbpp uwhdwiynud Lh h{lgulbu
(10)-mu: Lpwbwlytlp G, -h nomghl punwbpp W, m =1,2.

,”—{Um zlu) = ZA Gulzlu,8), z,ue X, 0< A, <1, Z/\ =1}

SES sES
Wdd nhipupykbp htplyw) puqimpymbbtpp (W, € Wi, m = 1,2).
Oa(W1) £ {0 € P(X) : YW, — ©,,D(® || ©,) < o0},
Ow (E1, W) & {W : Oy € Oo(Wy), D(Ow oW || O o Wy) < Ei} :

Quulbputibp woweht L tppnpn utnh uhiwbph Yuwp wppwhwjpnn plinptdp

4oUU dnnbh hwdwp:

PEnptad 3.4, Splwd E; € (0 Illel{’lv Wmm D(61 oW, || ©20 WQ)) wnwehl ubiph
1 W2EW:2

ujuwgh gmghsh huwdwp (W, We = 0 wwjpdwbny), tpypnpn utinh utum[h gnghsh

npnpynud k& hbplywy Yapuoy

Es(Ey min  min min min D(@Ow oW || Ow o W) :
( ) WaeWe W1EW) O (W) WEOW (E1, W) ( ” )

R(E) W E(R) $mblyghwlliph Juup ppymd t htplyw) phnptdbtph dhengny:
ELnpkd 3.5. VE; > 0 ghwypnd, Gi-n| Ghwpugplud UeUU-h wpwugnipjnb-hn-
uwhnuymb niblghwb mbh htgplyw] Geplupognuip

R(E;) = max  max He cow (X)
( WieW, 8w e0e (W) WGO“ (Ei.Wl [ 3 ]

@tinptaf 3.6. Spwd Go wupiwiwud hunjuwbwlpubnenbbbph phpubhph hundwp,

b max max H, X)<R< log|X| & A
Bl ey Ayl ©20w, (X) < log|X| 6hop b, wuyu

E(R) = min min

min D(@ur oW ” @W ] Wg) :
W2eW:2 Ow €0 (W1) W: Heyow (X)2

2nppnpr. guoifup Wppywd £ G®bU-Otphg punjugwd YJuuh hudwljwpgh
nmunuibwuhpiwbp, tpymulwb qupludbbiph upngiwb phuwblymbhg: Wu dnglijh
hwiwp, Yupluditph uwpnqiwt uonhpp shypwplyl ©ogdubbph dwubwh b
puwgiwih ubqidwdp: Napugmplty £ obphpnpn ubeh upwh hwgwiwlubnigeub
gnigsh wuhduipnpulpub Juppp: Wu hwdwlwpgp hwbnhuwbnud E Swbh? dnntith (mp
wnpynpbbpp phghwy wewbg hhonnnipyub (CUSW) 60) phnhwipugnuip: Wbpghhu

9T, S. Han, “Hypothesis testing with multiterminal data compression,” [EEE Transactions
on Information Theory, vol. IT-32, no. 6, pp. 759—772, 1987.
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hudwp Juwpudbtiph wpmgiwd jubnhpp nhypwplylp £ pwqiwhh  yywbbph
ubnuidwdp: -
UPYU-hg pwnlugwd hwdwljwpgh dnnbjp wuyplbpgud bumﬁ 4.1-nu;

x fi(x) x P
LeuUu X Ynnwynphs f1 wwwnuninphs g1

s héwlwghp Ho, H7

¥ Sf2(y)
ueuu Yy Unnwinphg f2 wywlnnuynpps g2 —_1_
Y

Lljwp 4.1: GOLUU Juyh hwdwlupg:

“thgnip A-p, Y-p b S-p Jbpewinp pwquimpymbbtp bo: Unwehl tpYymup
wnpymbbph wypnipbbbbph GO, npnbp Ynebjugywd b pup s € S YhGwlbbph,
npptin S-p Yhéwlltiph wypmpkblh & Syywbbph tplne wnpmpbbpp Ofwpugpmy
Gh & L Y pwqimpymbbbphg wpdpbtp pbngmbnn X U Y wwyuhwlwb
dEdmpymbbipny L wptindmyd G0 N Gplupmpyunip hwdwupupuuiwbwpup X €
XYe PN hwenpwlwinipnibibtp” juquywd wiwle b shupbuwl puhufwd
pwnunphsbtiphg: Lokibp, np dunfwbwlh jmpwpwisnp wwhhb wnpymbbpp qupiymy
tb dhlbiny Yhfwynwd, npnbp phnmbnud b wpdbphtip yhéwybtph S puqunie;mbpg:

{X,Y, 8} WbUU-p uvwhiwhynul £ X x Y-h ypw npngfwd htiplyw) pwgunuitibiph
piypwbhpny N
ny={Ws_xy, SES}C'P(XX.))), (18)
nmptin Wy xy & {(Wxy (z,yls), 2,y € X}, huy P(XxY)-p A x Y-h ypw npnpud
pninp pwptunuibbph puquinembb k:

(f1,f2,91,92)  Ynnp wpypwupphbpnuibph punpwy b npgplin f; 2 AV —
Ly(C &N), fo: YV — L3(C YV) ynpwynpiwb dmblghwhbpb &G, npnig x,
y hwnnpnugpmpymbbtipp thnfuwngpnud &0 hwiwwwypuuhubwpwp fi(x) L f2(y)
dbpnpbbiph, huy g1 ¢ Ly — &Y, g : £} — YV wppuyugytipndbbpp
wywynnuinpiwl $mblighwibpb bh, npnbp upwgywd hwenppulwbnyenbbtpp
phpmud G Dwhabwlwb gy juybbph:

Glpwnntbp, Uhéwlwghpp W@UU-Ubpp nhpwpynud £ winmnnuh Yepyng, R,
wpwgnipuip Ynnuijnpdwt mbyghwitph dhengny, wyuhliph x L y Wimpltiph
hnfuwpbl hwuwbbh G0 hwiwyupwuwbopwp shuyb fi(x) L fo(y) hongkpu—
GbppAllpinpbbpp, nppbin & log||fil] < Ry @ Wihwjp W wnpymph hwiwp
tpymuwlulb Jupluwdbbph upnigiwb dnnbp haplyunl £

Hy: W=Wyy, Hi: W= Gyxy, (19)

npptin Gxy-p pwplumdbbph Wby wy plygwbhp £ npp uwhdwifwd (18)-p
Ufwb: Ugpnigynn Juplwdh b 0dnpuygh quljwi@bph hwdwgpbnbihnpub dwuhlb
tqnulwgmpymbp wpymd £ onpnpuh @ hwjpwbhoh oghmpup: £}, x Eir
puqumpjnbhg wowbdbwgynu £ wb A thpwpwginenilp, npiptn Hy Juplwdp
phnmbynud £, htiplwpwp pu (pugiwl A€ Ghpwpwqinpiub pu pbgmbymd t H,

12
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Jupludp: Unwghl b GpYpnpn ubinh uhuwbkpp hunfwwpuvuwiwpwn Gowbulywd
b0 ausu(e™, Wxy) b Bugu(e™,Gxy):
Mpuptitp Buee(™, Gxy)-h thnppwgnyl wpdtpp puyp pinp bhpwpwqdni-
pymbUtph ppnhnudbbph, wjuhbpld® pup pagnp hwppuibihpbph.
A
Buou(N, &, f1, fo, Wxy,Gxy) =

min _ {Buou(e™,0xv):  ouwou(@™, Wxy)>1-¢, Vs €8V} :
AcLl, x£3 )

Swpniiwtiym| dhihdhqughwh puyp pninp Ynpudnpiwd $nillyghwbbph, Juipubwbp

N

A
Buou(R1, Ro, N,e, Wxy,Gxy) = {Buou(N, €, f1, f2, Wxy,Gxy)} :

min
fizlog||fil|SN Ry
hbgytu  Jupludbbph wpmgiwl nuuwlub  fubgpod,  wjupbn b Oujunpulp
Buau(Ry, R2, N, &, Wxy,Gxy)-h wuhdipnpulwb Jwpph htpugnpnudt t, bpp
nhyinuibiiph pwbwyp dquypnud £ wbytpsh:

Uwhiwbklbp W}Y(X)fz(‘!) L G}\:(x)hw) pwqunipynihibph niemghl punubplbpp

htaplywy Yapy ‘
—— A :
Wheorm 100 AW oonmy 0SA <1 3 A=1),  (20)

sESN SESN
= A N ;
Ghoonm =120 MO xnry 0 A <1, D Ae=1):  (21)
sESHN sESN

bhpmrmh[zp_. Jmpwpwbgmp & = 1,2, ... hudwp

A
Buou(R1, Ra, k, Wxy,Gxy) = sup sup
fizlog |||l <kRy fa: log || fal| <k Ra

IS =—=p ~
., nin 5 min {‘D(W A (X)fz(Y)”G?t(x}fz(YJ)} : (22)
Chaov €91, 01200 W) 1200 EVH (3 12 (%) k

Lowlbwlkbp (22)-h dhdwgnylh wpdbpp puyp pnpnp k-kph.
o /
Buou(R1, B2, Wxy,Gxy) = ShE Buou(R1, R2, k, Wxy,Gxy) : (23)

@bEnphd 4.2. VR, > 0, R2 > 0 u Ve € (0,1) hufwp qtinh mOkh hplyuy
whhwjwuwpmpymbbtpp’

w) lifl\}lsup [ﬁ logﬁutbu(Rl,Rz,N,Eany,gxy)] < —Oyou(Ry, R, Wxy,Gxy ),
—00

— 1
P 51% l}{?l};})f [ﬁ lﬂgﬁwu(RthaN,E,ny,gxy)] > —buou(R1, R2, Wxy,Gxvy),

. 1 |

q) 1131 sup [ﬁ log Bueu(R1, Ra, N e, Wxy,Gxy )} >
IN=—00

= min_min (DRG] Gy )

wiyewd, ¢¥, ec¥,

13



Lbphuywughbbp dwublwyh yjwibbph ubnidwdp qupudttph uwipmgiwb jubnhpp
GOGUU-h Djunpiwdp: Swdwlupgp punugud £ Gpyme wnpymphg. npniighg Jhuygh
dblh qpyubbph G0 ubqidnud: Wu dnnbip Whudbnh L 2hutuph!’ nhpuplud
dnnbh pbnhwipugnuit £ Lpwbp uypuwgbkp GO Gpypnpn ubeh upuwh pbohwbnp
qUuwhwipuljui:

Wdd sbwytpwbtlp bpgwd dnnbijh wowehl utich yppywd upuwh hudwp Gplypnpng
ubinh upuwh hwywiwlwbnipyub gnigsh wuhdipnpuljuwb Juppp pbnypugpnn yapht
L uwipnphl ghwhwypuwlubbbpp:

Rhnpld 4.4, Guwiwjwlwid R > 0 hwdwp gnympymbh mbh.

. 1
w) limsup N log Bueu(R, N,e, Wxy,Gxy) < —fueu(R, Wxy, Gxy) Ve € (0,1),

N—oco

hgein Y 1
p) limliminf — log Bueu(R, N,e, Wxv,Gxy) = —buou(R, Wxv, Gxy) :
e—0 N—oo N

Shoglipnpn qpnifjup  Ghpdwd § GPU-h Ghuypdundp  puqiwyph Jupludbtph
upngiwh fubnphb: Qwnibwuhpyty £ hwewbbh vuwbph gmghsbtiph” hnwwgh-
mpynbbtph, whpoypltipp, bhwpugpdlp B0 oupphiwy npnpdwh ujubdwbbp: Wu
unnbn $nh-Skbh b Bnbetih!? hwppbh nunuibwuppmpmbbbph pbnhwipugnuit
£ Upwd wnpymph nhiwpnud, bphnuuiwt b puquwlh Jupudbbph upnigiwh hwdwp
ppyty G0 shrindjub uvwhdwbbbpp, npnbg wuywgnygbtipnul ogyuugnpdyt £ Uwbnyh
plnptih phnhwipwgnuip: Lnp uwhdwbbbpp pbphwipugind GO pbghunp wewbg
hhpnnnipywl wnpynph hwdwp LhGgh b @nbundh!® nqihg uypuglwd wpnymbphbpp:

Yhgmp, 4pyht, A-p b S-p Ytpgunnp pwquinpmbibp GO, nppbin A-p wnpyniph
wypmpkbl £, S-p’ bpw Yh&wybkphbp:

GOU-p vwhiwbynud £ wuydwiwlwd hwjwiwlubnmpymbibph pbypwbhpny, nph
G ywpptpp Ywhnwd &b wnpymph s € S Yh&wybtphg. G* = {Gz, s € S8}, npyplin
G: = {G*(z|s), ze€e X}, s€S8:

Quuuybpytbp GbU-h Ghunpiwdp pugqiwlhh Jupudbbph uipmgiwb ubnhpp:
Unpjmph G* pimpwgphsh hwiwp ypgud G0 M Jhwugpulub Jupludbbp

Hm : g* = gma m= 11 ﬂVI\ gm é {Gm,ss s € 3},

npyptin G, s = {Gn(z|s), z e X}, s € §: Wuwhun; hhdibny] wnpymph N
nhypmdbtiph Ypw, whypp £ npnanud Guyughtp M Jupludbtiph spewbwybbpoud: W
pipwgpenui, hbwpunp &0 M (M — 1) ypwppbp phyh ufuwbtp, npnbp Gwbwiynud
L0 htaplyw) Yhpyy

10R, Ahlswede and I. Csiszar, “Hypothesis testing with comunication constraits,”/EEE
Transactions on Information Theory, vol. IT-32, no. 4, pp. 533—542, 1986.

I1F “W. Fu and S.-Y. Shen, “Hypothesis testing for arbitrarily varying source with exponential-
type constraint IEEE Transactions on Information Theory, vol. 44, no. 2, pp. 892—895, 1998

12E, Tuncel, “On error exponents in hypothesis testing,” IEEE Transactions on Information
Theory, vol. 51, no. 8, pp. 2945-2950, 2005

13C, C. Leang and D.H. Johnson, “On the asymptotics of M-hypothesis bayesian detec-
tion," IEEE Trans. Inform. Theory, vol. 43, no. 1, pp. 280-282, 1997.
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am(e™) £ max GN(ALs), 1<l#m<M:

SESN
Swiwdwyl hnwwihnipymbbbph hwuwbbhmpuh qupunhwph, ghypwpytbp M (M —
A
1)-sunpwiph E = {Epn}mea dblpnpp, 1 < m # 1 < M, npybin jnipupwbsgnip
{m, 1} qnyghtl hwiwwuypuuiwbnut £ — 5 log ay . (V) uhiuh hunjwbwlwinpju

gmghsp:

Uwhdiwbinuf 5.1. E hunfwjudpnpnbp Yng)nd £ hwuwbbh, Gpb popop € > 0 ppuljub
@Utph hwdwp gnynuggmb moh dvwt {AR Y, uhutidw, wibybu np panp m # |

L pwiwlwiwsung dbd N-tiph hwdwp qtnh mbh

1
TR log at,m (™) > Epm — € :

Pnnp hwuwbbih hnwwhnuggnibbtph puqimpnbp bpwbwybbp Ryey-ny:

Wuptin btipujugynud £ @mbghih wpymbph phnhwbpwgnuip, wyb £ ponp
uhnwbbph hwjuwbwhwbmpimbibbph gnighsitiph dhelt Enud thnfuuupwdmenibp:
Wn tyunypuyny, uvwhiwbbbp Gy, pwtumuibbiph pypwthph ninmghly puqubpp

Wm é {Wm(m) g Z/\sGm,s(Ils)s-T S Xa 0 S /\s S 11 Z /\s = 1}7 m = 1! M:
" SES sES
Wdd blipywjugblip M (M — 1)-guhwbh Ytypopbtiphg punjugud Euey yhpnypp.
Euow 2 {E:V W 31, wylwbu np Vi # m min D(W || W) > Eim}:  (24)

Swenpn winnuip gnyg & ypwihy, np Ruew phpnyep wdpnnenyhl pinypugnynud k
(24)-ny:

Etinptd 5.1, Eyeyu-0 hmuwhmpnibitph hwuwbbh phpoye &, hplwpwup Eyey C
Ruyew: Sujunupdwpup, bpt E € Rygy, wyu V8 > 0 hundwp, Es € Eygy, npuplin

A
Eé' = {El,m arT 6}!#1}1 .

Stypluwbp 5.1, @hnphd 5.1-nd plinunpbny |S| = 1, 2gphy Jupububp CUSU-h
Ojuyiudp M-whub Jupudbbph upmqiwip - hoduogugpuuwt - hwuwbbh
gmghghtiph phpnypep:

Wdd ahultiputbp Uwbnh pbnhwbpugdwd phnptdp GdU-h hudwp.
Ehnphd 5.3, Spywd € C P(X) bhpwpuqimpul hwiwp qbnh mbh uwpnpl
Lbpuywgywd wihwjwuwpnipymbp’

max GN(Cls) < (N +1)*1l exp{ N [min D(W+(W) || W)}, (25)

X N ’ < ;
npiptin W* (W) = arg 11;{111(1: D(W || W): Wikjht, bk C- thul pugqinmpynil k, wuyw
< ‘

1 . -
méaxﬁlogGN(ﬂs) — = min D(W*(W) || W) : (26)

@tinptd 5.3-nud pinunptiny |S] = 1, jupubwbp Uwbngh nuuwljuh phnpbdp:
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Wu gjuh wwhiwbbapmd ghypupldl G0 owh G@U-h upinquwh sinbndjub
uwhuiwbbbipp, npnbp LUNU-h sbinbindjub vwhiwbibph pbnhwipogn:it 56 Yugpln
hhibwlwh byuwpuyh pbnhwing upwh hujuwbwwbnggub d]wﬁlihqwghm[] L, npp
uwhdwiynul £ npuytiu hbwpwynp unwbbph hudubwlwbnpymbbtph Yeewhb dhehb:
Yhnbtipp upugymud GO pugbujwb Jepmdnpyudp: Wuwyhuny, bwpugpjwd dnnbip
htaplyw b £ gnpd mbkbp wnpjmph Gugpdwdp M wygpbyppubpughb Jupludbbph
(hptilg 7 Yohnbtpnd) htap. Hin @ G = {Gm(z]s), z € A, 5 € §}, m =
1, M : Quuybpymuibbpp pupmbwlkbp M = 2 nhyph bbpjuyugduip: Uwhiubkip
phnhwbnip uhuwh hwd_wﬁmqmﬂmmmﬁn‘

P.(oN) = Wlaqnp(_‘((PN) + maBuoulp™) :

Luilh np dbp buqunpulip pnhwbngp vuwh wupduppmpuub Jupph hbygugnpnudh
L, unpuptibp Digy £ JJim_min — log Pe(¢™) hpwhwlnuip:
— 00 w
tnpky 5.5.
* = . ) ,W — ] F 7 . A/
Dy = min, D(Ws- (Wi, W) || W1) = min D(Wa- (Wi, Wa) || Wa),

nmptn Wy (W, Wa) = zwvéf}r;ﬁ,ﬁ) = hul A*-p nw A-h wyb wpdtiph &, npp
hwidwp Ghowp £ D(W- (Wh W2) || W) = D(Wy- (W1, Wa) || Wa) :

Llunplibe, np ytpehl ehnpbdmd phnunpbny S| = 1, Qupubwbp CUSU-h
hwiwwwipwuhwub sknbindyul vwhdwbibkpp?

Lonphwbpwghtinyg Jbpp dbwhbpoyywd winmuibbpp, Dhpluywgbbp shnbngjub
uwhdiwbbbpp M > 2 nhyph hwdwp:

Ahwljwbwpwp, pinhwimp vpwh huduwiwlwbnpgmbp L gnighsp Yhbhb

: M
A C *
Pe(tpN) = mz=l1rm ;23‘33 Gm (AL, |s), Dq@u(ﬂ/f) = 11m mm — logP (0 )

—oooso

I

B‘l’:ﬂ[‘lhd 5.7, Dafbh(ﬂ/f) = l'.ﬂil]j;ém qu>u(W[,Wm) n]'u.pbr[ qu[.(wh m)
mm{ mm D(VVI (W) |l W), Wmem D(W (W) || W)} dbidnmpymibp UdU-h

m

hunjLup umhﬂu.l[u]_mb sinlindjwb hbnmL{nnannL{lU k:
Nhphwip 5.3. Stnunpbng |§] = 1, Jupwiwbp Lhhgh U Qnbunbh wpnymbpp:
Mbupnytpp!® ObpYwwgpt) £ pGnhup wowbg hhpnnnpub wnpjnipp Dhupdwdp
M-wlwl Juwpludbtph wpmguiwh pbnph Gpypusuhwlwd  dEYHwpwhnieymbp:
Swidwidwl delhwpwbnipgnid Gupbh wib) ol GOU-h ghypnud:

Spubwlwi npnypbtph m bgpuhwhgmubbpp:

Upkbwpunuwlwb wphmanpuipp Gdhpwd £ dwpynijuwd b judwjwlubnpkh

thnthnfuynn wnpymplbphg pwniugwd YJwpludbbph wpnigiwb Onp dnnbbbpp,

14T, M. Cover and J. A, Thomas, Elements of Information Theory, New York, Wiley, 1991.

15M. B. Westover, " Asymptotic geometry of multiple hypothesis testing,” IEEE Transactions
on Information Theory, vol. 54, no. 7, pp. 3327—3329, 2008.
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hGswbu bDwlh  hwnnpnujgulub  hwdwlwpgbph  wwpwbbbpmd Gpgnuuwub
puqiuih Jupludbbtph 0| wpnigiwbp, hwdwepuopuupub vpuwiiph hudw-
Uwlhwbnipynbbtph gmghsbbnh thnfulpuupwdnignbbbph’ hntuw hnpynubbbph, wuhd-
wyinyuluh Jupph htypugnpniwbp: buwh hwdwlwpgbph npng dngbjbeph nhwpenud,
htpuwgmmtp G0 hnuwhmpynb-wpugnpymb L wpogmpnb-hmuwhnipnd
$mblghwbbpp, npubu Jupludhtiph wipnigiwb wpymbphtphg plunn htplwbphbp:

Thypuuplll, EoBpynt dwplndyub wnpnipbbiphg punugwd  hudwljupg:
Shpugnuyndt) § hnuwjhmpywbd E dwipphgp, nph yrwpptiph hwdwp juengyt) G0 IO
glwhunpuljwbbbp: Upugywd wpymbphtphl qniquhtne gmwd dpugpny (Matlab
dheunjuwyp), hwpyt| b gpudhlnpkl wunpltipyty 6h uemgywd qlwhwipuljwbbbpp
tphatwub wnpyniph gbwpnud:

Stpuqnpty £ Juniwjwlwinpkl thmhnfudnn dwpyndjub wnpyniphg punlu-
gwd hwiwlupg pwqiwyh Jwpyudbtph IO wpmquiwh fubnph qbuwblynbhg,
tpp  wnpmph  JhSwlbtph dwuhl  hGpnpiwghwt  hwuwbbh £ JhGwlugpht:
Muunuibwuhpb) &G hnwwhnyejub dunpphgp b wnpyniph hnwwhniegnb-wpugnip-
Jnlh b wpwgmanmb-hnuwhmpynd $mbyghwbbpp:

Stpwgmpyt £ judwywlubnptb thmhnpuynn dwpyn b wnpyniphg punlu-
gud hwiwhwpg Epymwlpuwd Jupwdbtiph IO wpmqiwb fubnph phuwblyymbhg,
tpp wnpymph  Jhéwlbbph dwupl hbdnpiwghwb hwuwbbh b JhGwlwgphb:
Mumibwuhpyty £ weweht b tplpnpn ubinh upowh  huwiwlwbnieynbbbph
gmghsbtiph thnppuyudmpymbbtpt  wppwhwppnn - $niblyghwlbph wupdwyn-
pujul Juppp: Swdwbdwh epyn] upugyt) Gb ghwhupulwitp wnpmiph E(R)
hnwwhmpymb-wpugmpymb b R(E) wpugnipymb-hmuwhnipginb $mblghwbtph
hwdwp:

Hupwplplt b udwpmjubnptb thahnfudnn Yeebjugdwd wnpympbtiphg punyu-
gwd hwiwlwpg: SEpugqmplt) ©opwgiwhh b dwubwyh gywbbph ubnidundp
Gpymuwlwb Jupludlbph -upmgquwb fubinhpp, wpwgyt) Gh tpypnpn ubknh upagh
hujuwbwlwbmpub gnigsh Yhpht b wpnphl ghwhuwgpuijwbbtp:

Thyuwplbp £ opugiwhh Jupludbtph wipmgiwd jubnhpp judwjwlubnpkh
thmhnfuinn wnpymph ghwyeond: Gwemgyh) G0 hwuwbbh vjowbbph huwio-
Lwhbnipymbbtph gmghsibph phpnypbbpp: Loyl wnpjnph wWwpuquynd, upugyt;
Ll Gpynulub b pugiubh qupudbbph uypnigdwb sinbngjub vwhiwbbbpp:

Upwgwd  wpnynilipbipp Qwplinp G0 pwquwpbnype  Yhpuenyeynibbbipnul
Jupudbtph uwpmgquub Jpw hhdbdwd hwdwlupgbph oupphiw  Dwhiugddwb
gnpdnud:

Uipkhwunumpywi phduh sppwiwlibpnud hpwwywpulpfwd wrhunpnpynibibp
(1] N. Grigoryan, “On logarithmically asymptotically optimal hypotheses testing

of three distributions for pair of markov chains,” tZ. Swhhipuh 100-unijulhi
Udhpywd ghipwdnnnih Wynphp, tetip 14—15, 2006.
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