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Š¨œŸ–µ™›™¬¦ž–Ÿ ¦œ§–Ÿ ¯–›¨–¨šœ« é €ŠŠ •Ÿ±™˜§–¨—©–ž—­ –š¨™§–¨–´§–Ÿ
ê˜™°«œ§Ÿœ˜——Ÿ›¨—¨™¬¨™¬§:

€—¨–©–Ÿ ëœ©–š–˜ì ±.§.•.¦. Š. ‡ £–˜™¬¦ž™¬Ÿž–Ÿ
’–í¨™Ÿ–©–Ÿ îŸªª—§–µ™›Ÿœ˜ì IT €ŠŠ –©–ª.,

¨.•. €. ï–ð–¨˜ž–Ÿ
¨.•.¦. Š. ¥–¯™¬§ž–Ÿ

Šñ–ò–¨–˜ ©–²§–©œ˜ê™¬¦ž™¬Ÿì ˆ˜­–Ÿ— ©–ê— §—ò™´Ÿœ˜—•—¨–¯œ¨–²™¬˜–©–Ÿ
—Ÿ›¨—¨™¬¨

’–í¨ê–Ÿ™¬¦ž™¬Ÿî ©–ž–Ÿ–«™¬ é 2010 ¦. ªœ©¨œ§°œ˜—10-—Ÿ,ó–§îì 16:00-—Ÿ,
€ŠŠ •Ÿ±™˜§–¨—©–ž—­ –š¨™§–¨–´§–Ÿ ê˜™°«œ§Ÿœ˜——Ÿ›¨—¨™¬¨™¬§•™˜®™ë“ƒ£-—

037 <<•Ÿ±™˜§–¨—©– ­ ¯–íš™ë–©–Ÿ ¯–§–©–˜•œ˜>> §–›Ÿ–•—¨–©–Ÿ µ™˜¯˜ª— Ÿ—›¨™¬§,
¯œ¨­ž–« ¯–›´œ™šì ˆ˜­–Ÿ, 0014,’. •­–© 1:

Š¨œŸ–µ™›™¬¦ž–Ÿî ©–˜œ«—é ®–Ÿ™¦–Ÿ–« —Ÿ›¨—¨™¬¨—•˜–ª–˜–Ÿ™¬§:

•œë§–•—˜Ÿ –ñ–ôš–® é 2010¦. Ÿ™žœ§°œ˜—10-—Ÿ:

Ž–›Ÿ–•—¨–©–Ÿ µ™˜¯˜ª— •—¨–©–Ÿ ô–˜¨™¬ë–˜, ƒ¬
±.§.•ª, ê˜™±. ƒ Ž. ˆ. £–˜™¬¦ž™¬Ÿž–Ÿ
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½ãÅÜÅÌæçÒèÑÎââÎÒÑÒÛè: ÌÝÌÚ. ·Ã· ¼Ã,

Ú.Û.Ò. ØÌßÌÛÍÕÒ
Ý.Û.Ò. A. A. øÌÞåÕÒ
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ÇÌùÅÛÌ ÐÎÐÛÎÅÛÐÕ10 ÚÑÝÌöÍÕ2010Ô, Ï16:00ÒÌ äÌÐÑÚÌÒÅÅÐâÑÜÅÌæÅäÅÍÎÏÌÒÒÎÔÎ
ÐÎÏÑÛÌ037"¶ÒãÎÍåÌÛÅÝÌ Å ÏèßÅÐæÅÛÑæçÒèÑÐÅÐÛÑåè"ÆÃÄâÍÅ ¶ÒÐÛÅÛÞÛÑâÍÎöæÑå
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£Š‹€Š†•‡ú

…œ§–ž—–˜ª—–©–Ÿ™¬¦ž™¬Ÿî:•œ˜ò—Ÿ̈ –˜—Ÿœ˜—Ÿ—Ÿ±™˜§–´—–ž—̈œ›™¬¦ž–Ÿ
­ §–¦œ§–¨—©–©–Ÿ š—³–©–•˜™¬¦ž–Ÿ °Ÿ–•–š–ñ™¬§ §œ® ™¬í–ª˜™¬¦ž™¬Ÿé
¯–¨©–´š™¬§ –žª œ˜©™¬•—¨™¬¦ž™¬ŸŸœ˜—û™µ©–êš–®™¬¦ž™¬Ÿî–˜¨–¯–ž¨™ë
µŸª—˜Ÿœ˜—™¬›™¬§Ÿ–›—˜§–Ÿî:Šžªê—›—µŸª—˜Ÿœ˜—´é š—³–©–•˜–©–Ÿ š–˜©–®=
Ÿœ˜—›¨™¬•™¬§î ©–ê— ¨–˜°œ˜ ¯–§–©–˜•œ˜— ê–ž§–ŸŸœ˜™¬§:¢Ÿª¯–Ÿ˜–êœ›,
—Ÿ±™˜§–´—–ž—íœŸ™Ÿž–Ÿ̈œ›™¬¦ž–Ÿ1 —Ÿðêœ›Ÿ–­ –²ª–Ÿí–ŸŸœ˜— §í–©§–Ÿ
(signalprocessing?) ¯—§Ÿ–©–Ÿ µŸª—˜Ÿœ˜î ©–˜œ«—é û™µ–ª˜œ« š—³–©–•˜–©–Ÿ
(š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ) ª–í¨: Ž–›Ÿ–š™˜–êœ›, ¯–ë™˜ª–•˜™¬¦ž–Ÿ ©–§
–²ª–Ÿí–Ÿ— ê–¨í–³ šœ˜–©–Ÿ•Ÿ™¬§î ©–ê— ¯–§–©–˜•œ˜— œ«ô™¬§°œ˜š™¬§é
–ž› ©–§ –žŸ š–˜©–®—Ÿ (¯–ë™˜ªš–®—Ÿ) Ÿ–µ–ê–¨š™¬¦ž™¬Ÿ ¨–«™¬—˜–š—³–©—:
Ž–¦œ§–¨—©–©–Ÿ š—³–©–•˜™¬¦ž–Ÿ §œò—Ÿ±™˜§–´—–ž—̈œ›™¬¦ž–Ÿ •–ë–û–˜-
Ÿœ˜—­ §œ¦™ªŸœ˜—ü•¨–•™˜®§–Ÿ «–š ü˜—Ÿ–© é Œ™¬«°–©—-”œž°«œ˜—¨–˜–§—-
¨™¬¦ž–Ÿ —§–›¨î, ™˜î •˜–©–Ÿ™¬¦ž–Ÿ §œò̄–ž¨Ÿ— é ™˜êœ› •¨œžŸ—«œ§§–:

ý–§–Ÿ–©–©—´ –íµ–˜¯™¬§, ™¬ °̃–²§–ê—›— °–˜ª é«œ©¨˜™Ÿ–ž—Ÿ¯–§–©–˜•-
œ˜™¬§—Ÿ±™˜§–´—–ž—§œ®–®–š–« û™µ–Ÿ–©™¬§ é ¨œë— ™¬ŸœŸ™¬§,©—˜–ñ–©–Ÿ
°–²§–¦—š µŸª—˜Ÿœ˜ œŸ–ñ–ò–Ÿ™¬§, ™˜™Ÿ´üê¨—§–« «™¬®™¬§î–Ÿ¯˜–óœí¨
é ûŸ¨˜œ« ¨œ›–©–Ÿ §™ªœ«–š™˜§–Ÿ³–Ÿ–ê–˜¯™š: ¥–¨ œŸü˜—Ÿ–©Ÿœ˜î,œ˜°
©–ê— ¯–§–©–˜•œ˜— ©–²§–©œ˜ê§–Ÿ §œò ™ð§—–žŸ¯™¬›–«—¯–ë™˜ª™¬§ é
êœ¨ô —˜–©–Ÿ–´Ÿœ«, –ž«­ š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ ³–Ÿ–ê–˜¯™š ©–¨–˜œ«
–ž« •™˜®–ñ™¬ž¦Ÿœ˜:•œ˜ò—Ÿ ¨–˜—Ÿœ˜—Ÿ ¦–û –ñ–® –žªê—›— §—™¬ëë™¬¦ž™¬Ÿ
é ©œŸ›–ð–û™¬¦ž™¬Ÿî(biometrics), ™¬˜ Ÿ™¬žŸ–©–Ÿ–´™¬§î(identification) ­
¯–š–›¨™¬§î ©–§ —›©™¬¦ž–Ÿš–šœ˜–´™¬§î (authentication) ê–¯–Ÿò™¬§ œŸ
š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ ¯™¬›–«—©–²§–©œ˜ê™¬§:

Šíµ–¨–Ÿô— Ÿê–¨–©Ÿ ™¬µŸª—˜Ÿœ˜î: €™ž™¬¦ž™¬Ÿ™¬ŸœŸ©–ê— ¯–§–©–˜•œ˜—
²–Ÿ–²–Ÿ §™ªœ«Ÿœ˜,™˜™Ÿ´—ž́™¬˜–ô–Ÿðž™¬˜î,©–µš–® ©—˜–ñ™¬¦ž–Ÿ™«™˜¨—´,
™¬Ÿ——˜ –ñ–ŸþŸ–¯–¨©™¬¦ž™¬ŸŸœ˜Ÿ ™¬̈ –˜°œ˜–©Ÿœ˜î: •–©–žŸ °™«™ –̃žª
§™ªœ«Ÿœ˜—Ÿ©–¨§–§° š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ ¯—§ô™¬§îŸ©–® é ¯œ¨­ž–« îŸª¯–Ÿ™¬˜
µŸª—˜î. ¯–›´œ–¨—˜™òî ¯–ë™˜ªš–® ¨œëœ©™¬¦ž™¬ŸŸœ˜—¯—§–Ÿ š˜– š—³–©–•—˜î
îŸ¨˜™¬§ é —Ÿ±™˜§–´—™Ÿ–ë°ž™¬˜—–Ÿ¯–ž¨ °Ÿ™¬¦–•˜—ð—(°–íµ§–Ÿ) šœ˜–°œ˜ž–«
š–˜©–®Ÿœ˜—´–žŸ §œ©î,™˜¦™¬ž«̈– ¯Ÿ–˜–š™˜—Ÿ› û™ô˜ ›µ–«:

ˆ˜©™¬–©–Ÿ š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ µŸª˜— ¨œ›–©–Ÿ ¯œ¨–²™¨™¬¦ž™¬Ÿî
©–˜™ë é þ­–©œ˜êšœ«Ÿ–­ ™˜êœ› –ë°ž™¬˜—©™ª–š™˜§–Ÿ µŸª—˜: •—³–©–•—˜î,
™¬Ÿœ´–®š–˜©–®Ÿœ˜— ü•¨—Ÿ ™˜™í™¬§©–ž–´Ÿœ«—›,°™«™˜̄–ë™˜ª–•˜™¬¦ž™¬Ÿ-
Ÿœ˜—°–²§™¬¦ž™¬Ÿî ¨˜™¯™¬§ é §–›œ˜—, ™˜™Ÿ´—ž́™¬˜–ô–Ÿðž™¬˜î©–˜œ«—é
ª—¨–˜©œ« ™˜êœ› –ë°ž™¬˜—©™ª:Šë°ž™¬˜—©™ª–š™˜§–Ÿ µŸª˜— ¨œ›–Ÿ©ž™¬Ÿ—´,–ž›
©™ªîŸ–µ–•®š™¬§ é –ê–¯™šœ«™¬—Ÿ±™˜§–´—–ž—›œë§§–Ÿ –ñ–šœ«–•™¬žŸð–ûîì
©–µš–® ›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ ´™¬´ð—(́¯™¬›–«—™¬¦ž™¬Ÿ—´):Šíµ–¨–Ÿô—
Ÿê–¨–©î ª—¨–˜©š™ë Ÿ™˜ §™ªœ«Ÿœ˜™¬§š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ îŸ¦–´ô™¬§
–ñ–ò–´–® °™«™›̃µ–«Ÿœ˜— ¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—́™¬´—ðŸœ˜—û™µ©–êš–-

1C.À.Shannon,ÿChannelswith side informationat the transmitter," IBM Journalof Research
andDevelopment,vol. 2,pp.289-293,October1958.

28.Verdui, Multiuser Detection, CambridgeUniversity Press,1998.
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®™¬¦ž™¬ŸŸ–˜¨–¯–ž¨™ë ±™¬Ÿ©´—–Ÿœ˜—–›—§ê¨™¨–©–Ÿ š–˜ô— ™¬›™¬§Ÿ–›—˜™¬§Ÿ
é:

é

£œ¨–²™¨§–Ÿ ü°žœ©¨î: •—³–©–•˜–©–Ÿ š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ µŸª˜—
¨œ›–Ÿ©ž™¬Ÿ—´¯œ¨–²™¨šœ« œŸ.

ü œ˜©™¬–Ÿ©–µ §–˜©™šž–Ÿ–ë°ž™¬˜Ÿœ˜—°́–ë©–´–® ¯–§–©–˜•,
ü –ë°ž™¬˜—š—³–©Ÿœ˜—–ñ©–ž™¬¦ž–Ÿê–ž§–Ÿ™š ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë

§–˜©™šž–Ÿ –ë°ž™¬˜—°́–ë©–´–® §™ªœ«,
ü ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë§–˜©™šž–Ÿ –ë°ž™¬˜— °́–ë©–´–® §™ªœ«,œ˜°

–ë°ž™¬˜—š—³–©Ÿœ˜î ¯–ž¨Ÿ— ðœŸš—³–©–•˜—Ÿ,
ü šœ˜ò—Ÿœ˜©™¬§™ªœ«Ÿœ˜—ªœêô™¬§,™˜êœ› ©—˜–ñ™¬¦ž™¬Ÿ,–ë°ž™¬˜—–˜–•™¬¦ž™¬Ÿ-

-¯™¬›–«—™¬¦ž™¬Ÿ­ ¯™¬›–«—™¬¦ž™¬Ÿ-–˜–•™¬¦ž™¬±™¬Ÿ©´—–Ÿœ˜î,
ü šœ˜î Ÿíš–® °™«™§̃™ªœ«Ÿœ˜—¯–§–˜ì «™•–˜—¦§™˜œŸ–›—§ê¨™¨™˜œŸ üê¨—§–«

¦œ›¦—Ÿ ¯–§–ê–¨–›µ–Ÿ ¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´Ÿœ˜î,
ü ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë©™ñœ«–´š–®–ë°ž™¬˜Ÿœ˜—©́–²§š–® ©–ê—

¯–§–©–˜•— Ÿ©–¨§–§° œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î,
ü ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë–ë°ž™¬˜—Ÿ©–¨§–§° °–²§–©— š–˜©–®Ÿœ˜—

›¨™¬•§–Ÿ µŸª—˜î: ‡™¬žŸ–ë°ž™¬˜Ÿœ˜—ª–›— ¯–§–˜ •Ÿ–¯–¨šœ« œŸ›µ–«—
ðœñŸ™±ž–Ÿ›–¯§–ŸŸœ˜î%:

£œ¨–²™¨§–Ÿ §œ¦™ªŸœ˜î:£œ¨–²™¨™¬¦ž™¬ŸŸœ˜î̄—§Ÿšœ«œŸ§œ®íœë™¬§Ÿœ˜—
§œ¦™ª—­ � —›–˜—-Œž™˜Ÿœ˜—©–²§œ˜—§œ¦™ª—4š˜–: ¡•¨–•™˜®šœ« œŸ£–˜™¬¦ž™¬Ÿ-
ž–Ÿ—©™ë§— –́ñ–ò–˜©š–® °–²§–©— š–˜©–®Ÿœ˜— ªœêô™¬§«™•–˜—¦§™˜œŸ
–›—§ê¨™¨™˜œŸ üê¨—§–«(”Š¡) ¦œ›¦— ©–ñ™¬´§–Ÿ§œ¦™ªŸœ˜î :

’–í¨ê–Ÿ™¬¦ž–Ÿî Ÿœ˜©–ž–´š™ëª˜™¬ž¦Ÿœ˜î: Š¨œŸ–µ™›™¬¦ž–Ÿ í˜ò–Ÿ–©-
Ÿœ˜™¬§̄œ¨–²™¨š–® ¨œ›–©–Ÿ §™ªœ«Ÿœ˜—̄–§–˜ ›¨–´šœ« œŸ ¯œ¨­ž–«
–˜ªž™¬ŸôŸœ˜î.

ü œ˜©™¬§–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜—°́–ë©–´–® ¯–§–©–˜•— ¯–§–˜ ©–ñ™¬´šœ« é
”Š  ¦œ›¦—Ÿ ¯–§–ê–¨–›µ–Ÿ ¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´î,

o Matlab§—ò–š–ž˜™¬§—˜–©–Ÿ–´˜–® ®˜–•˜™š, ¯–íš–˜©šœ« ­ •˜–±—©™˜œŸ
ê–¨©œ˜šœ« œŸœ˜©™¬–Ÿ©–µ °—Ÿ–˜ –ž°™¬°œŸ™š§–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜—´
°–ë©–´–® ¯–§–©–˜•— Ÿ©–¨§–§° °–²§–©— š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ ›µ–«Ÿœ˜—
¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—́™¬´—ðŸœ˜—±™¬Ÿ©´—–Ÿœ˜î,

ü ©–ñ™¬´šœ«œŸ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë§–˜©™šž–Ÿ –ë°ž™¬˜—(Œ� ŽŠ)
Ÿ©–¨§–§° š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ ›µ–«Ÿœ˜—¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—́™¬´—ðŸœ˜—
û™µ©–êš–®™¬¦ž™¬ŸŸœ˜î–˜¨–¯–ž¨™ë ±™¬Ÿ©´—–Ÿœ˜î,–ë°ž™¬˜—š—³–©Ÿœ˜—
–ñ©–ž™¬¦ž–Ÿ ­ °–´–©–ž™¬¦ž–Ÿ ê–ž§–ŸŸœ˜™š, œ˜° ª—¨™¬§Ÿœ˜—ô–Ÿ–©î
þ•¨™¬§ é –Ÿšœ˜ò—: ƒ˜êœ› ›¨–´š–® –˜ªž™¬ŸôŸœ˜—©—˜–ñ™¬¦ž™¬Ÿ,ª™¬˜› é

3T.M. Cover and J.A. Thomas,Elementsof Infommation Theory,Wiley, New York, 1991.
4I. CsiszarandJ. Korner, InformationTheory: Coding Theoremsfor Discrete Memoryless

Systems, Academic Press,York, 1981.
5E.A. Haroutunian, "Logarithmically asymptoticallyoptimal testing ofmultiple statistical

hypotheses",Problems ofControl and Information Theory, vol.19, no.5-6, pp.413-421,1990.

°œ˜šœ«Œ� ŽŠ üê¨—§–« ¯–ë™˜ª™¬§î Ÿ©–˜–•˜™ë ¯™¬›–«—™¬¦ž™¬Ÿ-–˜–•™¬¦ž™¬­
–˜–•™¬¦ž™¬Ÿ-¯™¬›–«—™¬¦ž™¬±™¬Ÿ©´—–Ÿœ˜î,

ü ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë©™ñœ«–´š–®–ë°ž™¬˜Ÿœ˜—(́Œ� ŒŠ) °–ë©–´–®
§™ªœ«—ªœêô™¬§, ›¨–´šœ« œŸ œ˜©˜™˜ª ›œñ— ›µ–«— šœ˜—Ÿ­ ›¨™˜—Ÿ

•Ÿ–¯–¨–©–ŸŸœ˜,
ü Ÿ©–˜–•˜šœ« é ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë–ë°ž™¬˜—(Œ� Š) Ÿ©–¨§–§°

°–²§–©— š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ îŸ¦–´ô™¬§ –ñ–ò–´–® °™«™˜̄Ÿ–˜–š™˜
¯–›–Ÿœ«—›µ–«Ÿœ˜—¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—́™¬´—ðŸœ˜—¨—˜™¬ž¦î,

a ›¨–´šœ« œŸŒ� Š-— Ÿ©–¨§–§° œ˜©™¬–©–Ÿ­ °–²§–©— š–˜©–®Ÿœ˜—
›¨™¬•§–Ÿ ›µ–«Ÿœ˜—¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—ðœñŸ™±ž–Ÿ›–¯§–ŸŸœ˜î:

Š˜ªž™¬ŸôŸœ˜—•—¨–©–Ÿ Ÿ™˜™¬ž¦î:•–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ ª—¨–˜©š–® µŸª—˜-
Ÿœ˜î Ÿ™˜, §—Ÿð–žó§ ð¯œ¨–²™¨š–® ª–í¨ œŸ Ÿœ˜©–ž–´Ÿ™¬§:•¨–´š–®
–˜ªž™¬ŸôŸœ˜î Ÿ™˜ œŸ,ª˜–Ÿ´—´ °µ™¬§ œŸ§— í–˜ô ¯–ž¨Ÿ— ­ ª–›–©–Ÿ
–˜ªž™¬ŸôŸœ˜,ª–ñŸ–«™š —Ÿ±™˜§–´—–ž—̈œ›™¬¦ž–Ÿ ¨œ›–©œ¨—´ š–˜©–®Ÿœ˜—
›¨™¬•§–Ÿ ™«™˜¨™¬§§—Ÿð–žó§ þœñô°œ˜š–® –§œŸ–îŸª¯–Ÿ™¬˜ °–Ÿ–þ­œ˜î:

•¨–´š–® –˜ªž™¬ŸôŸœ˜—©—˜–ñ–©–Ÿ Ÿí–Ÿ–©™¬¦ž™¬Ÿî:Š¨œŸ–µ™›™¬¦ž–Ÿ –˜-
ªž™¬ŸôŸœ˜î̈œ›–©–Ÿ—´ ²–¨ ™¬ŸœŸŸ–­ •™˜®Ÿ–©–ŸŸí–Ÿ–©™¬¦ž™¬Ÿ:•—³–©–-
•˜–©–Ÿ °–²§–©— ­ œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—-›¨™¬•§–Ÿ µŸª˜— ©—˜–ñ–©–Ÿ
©–˜­™˜ ™¬ëë™¬¦ž™¬ŸŸœ˜—´é ©œŸ›–ð–û™¬¦ž™¬Ÿî,¨œô›¨œ˜— ª–›–©–˜•™¬§î, µ™›ô—..
³–Ÿ–ð™¬§î, ­ –ž«Ÿ:¢›¨ é™¬¦ž–Ÿ,–ñ–ò–˜©š™¬§ œŸš–˜©–®Ÿœ˜—›¨™¬•§–Ÿ š˜–
¯—§Ÿš–®¯–§–©–˜•œ˜— üê¨—§–« Ÿ–µ–•®§–Ÿ ›µœ§–Ÿœ˜:

•¨–´š–® –˜ªž™¬ŸôŸœ˜—–ê˜™°–´—–Ÿ: Š¨œŸ–µ™›™¬¦ž–Ÿ §œòŸœ˜©–ž–´š–®
¯—§Ÿ–©–Ÿ –˜ªž™¬ŸôŸœ˜î²œ©™¬´šœ«œŸ
ü –©. Š. ¥–¯—Ÿž–Ÿ—®ŸŸªž–Ÿ100-–§ž–©—ŸŸš—˜š–® •—¨–ó™ë™š™¬§(ˆ˜­–Ÿ, 2006),

–©. •. Žœ˜•œ«ž–Ÿ—®ŸŸªž–Ÿ80-–§ž–©—ŸŸš—˜š–® •—¨–ó™ë™š™¬§(ˆ˜­–Ÿ, 2008),
. IEEEInternational Symposyum onInformation Theory 2009§—ò–²•–ž—Ÿ

•—¨–ó™ë™š™¬§(•œ™¬«,Œ™˜œ–,2009),
o ComputerScienceand Information Technologies2009§—ò–²•–ž—Ÿ•—¨–ó™ë™¬
š™¬§(ˆ˜­–Ÿ, 2009),
a Applicationsof Information Theory, CodingandSecurity2010§—ò–²•–ž—Ÿ
•—¨–ó™ë™š™¬§(ˆ˜­–Ÿ, 2010),
. IEEEInformation Theory Workshop 2010§—ò–²•–ž—Ÿ•—¨–ó™ë™š™¬§(•™¬°«—Ÿ,
•ñ«–Ÿª—–, 2010)

€ŠŠ •Ÿ±™˜§–¨—©–ž—­ –š¨™§–¨–´§–Ÿ ê˜™°«œ§Ÿœ˜——Ÿ›¨—¨™¬¨—•—¨–-
©–Ÿ ›œ§—Ÿ–˜Ÿœ˜™¬§:

Š¨œŸ–µ™›™¬¦ž–Ÿ ¦œ§–ž—í™¬˜ò©–¨–˜š–® ¯œ¨–²™¨™¬¦ž™¬ŸŸœ˜Ÿ–˜ó–Ÿ–´œ«
œŸ•—¨™¬¦ž–Ÿ ­ –ñ–ò–¨–˜ ¨œµŸ™«™•—–Ÿœ˜—–²•–ž—Ÿ ¯—§Ÿ–ª˜–§— (NF-
SAT) ©™ë§—´¨˜–§–ª˜š–®ì §—ò–²•–ž—Ÿ •—¨–ó™ë™šŸœ˜—§–›Ÿ–©´™¬¦ž–Ÿ
–ò–©´™¬¦ž–Ÿ ®˜–•˜— TSP14/2009íŸ™˜¯—Ÿ:

£˜–ê–˜–©™¬§Ÿœ˜î: Š¨œŸ–µ™›™¬¦ž–Ÿ ¦œ§–ž™š¯˜–ê–˜–©š–® œŸ11
(¨–›Ÿ§œ©) •—¨–©–Ÿ ¯™ªš–®Ÿœ˜,™˜™Ÿ´́–Ÿ©î °œ˜š–® é ›œë§–•˜— šœ˜ò™¬§:

5
4
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Šíµ–¨–Ÿô— ©–ñ™¬´š–®ôî ­ ®–š–«î: Š¨œŸ–µ™›–©–Ÿ –íµ–¨–Ÿôî °–ë-
©–´–® é °™š–Ÿª–©™¬¦ž™¬Ÿ—´,–ñ–ò–°–Ÿ—´, ¯—Ÿ• •«™¬µŸœ˜—´,œ²˜–©–´™¬-
¦ž™¬Ÿ— ­́ ü•¨–•™˜®š–® •˜–©–Ÿ™¬¦ž–Ÿ ´–Ÿ©—´: ’–˜™¬Ÿ–©™¬§ é 9 Ÿ©–˜:
Š¨œŸ–µ™›™¬¦ž™¬Ÿîí–˜–ª˜š–® é 103éò—š˜–, •˜–©–Ÿ™¬¦ž–Ÿ ´–Ÿ©î ©–²§š–®
é 92 –Ÿš–Ÿ™¬§—´:

Š¥ïŠ‚Š‡ú• “ƒ•Š‡•ŠŒƒ„…†ƒ„‡¢

Šñ–ò–°–Ÿ™¬§ ¯—§Ÿ–š™˜š–® é ¦œ§–ž—–˜ª—–©–Ÿ™¬¦ž™¬Ÿî, ›–¯§–Ÿš–®
œŸ¯œ¨–²™¨™¬¦ž–Ÿ Ÿê–¨–©Ÿ ™¬ ¯—§Ÿ–©–Ÿ µŸª—˜Ÿœ˜î, Ÿ©–˜–•˜š–® œŸ
™¬›™¬§Ÿ–›—˜š™ëü°žœ©¨Ÿœ˜î ­ ¯œ¨–²™¨§–Ÿ §œ¦™ªŸœ˜î: ‡œ˜©–ž–´š–® œŸ
›¨–´š–® –˜ªž™¬ŸôŸœ˜î,ª˜–Ÿ´ •—¨–©–Ÿ Ÿ™˜™¬ž¦î ­©—˜–ñ–©–Ÿ Ÿí–Ÿ–©™¬¦ž™¬Ÿî:

Šñ–ò—Ÿ•«™¬µî Ÿš—˜š–® é š—³–©–•˜–©–Ÿ š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª˜—
þ­–©œ˜ê§–Ÿî: úŸŸ–˜©š–® œŸœ˜©™¬–©–Ÿ­ °–²§–©— ªœêôœ˜—šœ˜–°œ˜ž–«
ª–›–©–Ÿ –˜ªž™¬ŸôŸœ˜:“œ˜š–® œŸ̄ —§Ÿ–©–Ÿ Ÿí–Ÿ–©™¬§Ÿœ˜î:

ˆ˜©˜™˜ª •«™¬µîŸš—˜š–®é œ˜©™¬–Ÿ©–µ §–˜©™šž–Ÿ–ë°ž™¬˜Ÿœ˜—Ÿ©–¨§–§°
š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ •™˜®îŸ¦–´— ¯œ¨–²™¨§–Ÿî:

Šž› ­ §ž™¬›•«™¬µŸœ˜™¬§X-î –ë°ž™¬˜—–ž°™¬°œŸŸé: •—¨–˜©œŸô œ˜©™¬
–Ÿ©–µ ¯–§–›œñ ›¨–´—™Ÿ–˜ §–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜,™˜™ŸôŸ©–˜–•˜š™¬§
œŸ °–²§™¬¦ž™¬Ÿ—–́˜óœôŸœ˜ îŸª™¬Ÿ™ë,̄–§–ê–¨–›µ–Ÿ–°–˜ X1, X2
ê–¨–¯–©–Ÿ §œ®™¬¦ž™¬ŸŸœ˜™š­ ›¨œë®™¬§œŸ–Ÿ©–µ, (N + 1)-œ˜©–˜™¬¦ž–§°
x1,x2 ÑXN+1, ¯–ò™˜ª–©–Ÿ™¬¦ž™¬ŸŸœ©̃–²§š–® –Ÿ©–µ ­ §—–¨œ›–© °–íµš–®
²™¬ž•œ˜—´:̂˜©™¬ §–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜—Ÿ̄–§–ê–¨–›µ–Ÿ °–íµ™¬§Ÿœ˜—ì
–Ÿ´§–Ÿ ¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—,¯–§–˜ ¨˜š–® œŸ

: Gm - (Gm(2 )),2, ÅÑx), - 1,M

š–˜©–®Ÿœ˜î: •Ÿðêœ› ª–›–©–Ÿ š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª˜™¬§, –žŸêœ› é«
–ž›¨œë –ë°ž™¬˜—̄–ë™˜ª–•˜™¬¦ž™¬ŸŸœ˜—N + 1 ª—¨™¬§Ÿœ˜—̄—§–Ÿ š˜– š—³–-
©–•—˜î îŸ¨˜™¬§ éš–˜©–®Ÿœ˜—´§œ©î:ƒ˜™í™¬§îŸª™¬Ÿœ«™¬•™˜®îŸ¦–´î ©™ðš™¬§é

¯–ž¨–Ÿ—í (¦œ›¦), ™˜î Ÿí–Ÿ–©š™¬§ é ÂN (� N,� N): ON ¦œ›¦ ›–¯§–Ÿš–®
é ™˜êœ› XN+1 ¨–˜–®™¬¦ž–Ÿ M —˜–˜ ¯œ¨ ð¯–¨š™ë œŸ¦–°–²§™¬¦ž™¬ŸŸœ˜—
¨˜™¯™¬§ì An - (x : (x) = m), = 1,22,Û= 1,-Á: •—³–©–•˜–©–Ÿ
š–˜©–®Ÿœ˜—›¨™¬•™¬§î ¯—§Ÿš™¬§é û™˜þ–˜©™¬§Ÿœ˜—–˜ªž™¬ŸôŸœ˜—š˜–, î›¨ ™˜™Ÿ´
©–˜™ë œŸîŸª™¬Ÿšœ«Ÿ–­ ›µ–« ™˜™í™¬§Ÿœ˜:ˆ¦œ ›¨™¬•§–Ÿ –˜ªž™¬Ÿô™¬§îŸª™¬Ÿš™¬§
é (Hm1, Hm2) š–˜©–®Ÿœ˜—²™¬ž•î,œ˜° —˜–©–Ÿ™¬§³—í¨ é (HI, Hiz) ²™¬ž•î,–ê–
©–˜™ë œŸô–›œ«,™˜¨œë—é ™¬Ÿœ´œ«¯œ¨­ž–« ›µ–«îì (Û1,m2) # (ll,l2),
1, M,k= 1,2 —Ÿªœô›Ÿœ˜—̄–§–˜

(� N) N2,2): (1)

(Hm1, Hmi)) š–˜©–®Ÿœ˜—²™¬ž•—óµ¨§–Ÿ ¯–š–Ÿ–©–Ÿ™¬¦ž™¬Ÿì

(ÂN) (ÂN):™¬, ™¬í ™¬, ™¬
(my,m2)#(l1,12)

Â ¦œ›¦œ˜— ¯–ò™˜ª–©–Ÿ™¬¦ž–Ÿî ¯–§–ê–¨–›µ–Ÿ ¯™¬›–«—™¬¦ž™¬ŸŸœ˜ì6

Eiz,la my,m?(� )A lim sup 1 (� N1), =1,M, k = 1,2,N
Em«,mí mí,m2(� ) min Ell,l2 mi,m2 (� ):

(li,l2)#(m1,m2)

ˆ˜©™¬§–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜—©́–²§š–® §™ªœ«—ªœêô™¬§”Š¡6 ¦œ›¦ ™˜™íœ«™¬
¯–§–˜, Er,Il,M, I = 1,M - 1, ¨–˜˜œ˜— ¨˜š–® ª˜–©–Ÿ –˜óœôŸœ˜— .
ªœêô™¬§,Ÿ–µ ›–¯§–ŸœŸô ¯œ¨­ž–« œŸ¦–°–²§™¬¦ž™¬ŸŸœ˜î(Û=1,M - 1).

R, D(Q.G/QoGm)< Em,m M,ma < 00),

R? ÎG: D(QoGl@oGm)< Em,m m,M,30, : < 00),

RMA(@oG: QoGm)> Em,m M,ma

RME(@0G:D(0 > Em,m m,M,

‡œ˜§™¬®œŸô. (� (Q1,@2):Em,m(p:)> ü, = 1,2,i = 1,2):
‡íš–® §™ªœ«—̄–§–˜ Â* ”Š¡ ¦œ›¦— ¯–ò™˜ª–©–Ÿ™¬¦ž–Ÿî ¯–§–ê–¨–›µ–Ÿ

¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´— üê¨—§–« –˜óœôŸœ˜î ©›–¯§–ŸšœŸ ¯œ¨­ž–« ©œ˜êì

Em,m M,m (2)

(Â*)2 inf D(@ QoGin), l3-k= k = 1,2,
QoGERmi

(3)
Eit,la my,ma(Â*)EE',/2/12,m2(Â*)+ Eit,l2 mi,/2(*), - 1,22 (4)

Eit,l2 my,m?(Â*)2 min Eit,l2 my,m2(Â*). (5)
(m«,m2)#(li,l2)

…œ™˜œ§2.1. •—´™¬ô̈˜š–® °™«™G̃m, = 1,M, ê–ž§–Ÿ–©–Ÿ °–íµ™¬§Ÿœ˜î
¨–˜°œ˜ œŸ­ —˜–˜ Ÿ©–¨§–§° °–´–˜þ–© –ŸîŸª¯–¨, –ž›—ŸôŸ,Î < D(Qm a
Gm I < I # ˆ¦œ Er,ul,M, = 1,M - 1, ¨–˜˜œ˜— ¨˜š–®
–˜óœôŸœ˜î ª˜–©–Ÿ œŸ­ °–š–˜–˜™¬§ œŸ̄œ¨­ž–« –Ÿ¯–š–›–˜™¬¦ž™¬ŸŸœ˜—Ÿ

E1,1/M,1< min (minD(0å ÎGå II ½å minD(@ II @i 066)], (6)
1=2,M ½å

E1,1/1,å< min ÎGå ½å Î G1),minD(@ II @¬06G)), (7)1=2,M½å
< min[ min Eril,my min infD(Qm ÎGm II Î Gr)], 2,M-1,

m=1,l-1 m=l+1,M
(8)

6E.Ã. Haroutunian, "On asymptoticallyoptimal testingof hypothesesconcerningMarkov
chain",(in Russian),IzvestiyaAkademii Nauk Ammenii, Mathematika,vol. 23, no. 1,pp.76-80,
1988.
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< min min min (infD(Qm ÎGÛ II 0 G«)], = 2, M -, 1,
m=1,1-1 m=l+1,M'Qm

(9)
–ê–

–) •™ž™¬¦ž™¬Ÿ™¬Ÿ—”Š  ¦œ›¦œ˜— ¯–ò™˜ª–©–Ÿ™¬¦ž™¬ŸìÂ* ÑD, –žŸêœ›, ™˜
E(� *) ¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´— °™«™˜̈–˜˜œ˜î ›–¯§–Ÿš–® œŸ(2)-(5)-™¬§,

°) œ¦œ(6)-(9)–Ÿ¯–š–›–˜™¬¦ž™¬ŸŸœ˜—´™˜­é §œ©îµ–µ¨š—, –ê– À(Â)
§–¨˜—´™¬§ •™ž™¬¦ž™¬Ÿ™¬Ÿ—•™Ÿœ§œ©²˜™ž–©–Ÿ ¨–˜˜:

•¨™˜­ Ÿœ˜©–ž–´š–® œŸœ˜©™¬–©–Ÿ–ž°™¬°œŸ™š§–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜—
ªœêô™¬§°–²§–©— š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª˜—Ÿ –ñŸðš™ë¦š–ž—Ÿ ¯–íš–˜©Ÿœ˜—
–˜ªž™¬ŸôŸœ˜î,œ˜° M 3:

1.05- ... .........................

211...........
1 2--

0.95 194
0.9 1.8

Î.Ï 1.6
1.5

0.75

0.7

0.65

0.1

‡©–˜ 2.1:£™¬›–«—™¬¦ž–Ÿ±™¬Ÿ©´—–: ‡©–˜ 2.2:£™¬›–«—™¬¦ž™¬ŸŸœ˜—œñ–ð–û ¨—˜™¬ž¦:

‡©–˜ 2.1-™¬§ê–¨©œ˜š–® é ¯™¬›–«—™¬¦ž™¬ŸŸœ˜—E12(E11)û™µ©–êš–®™¬¦ž™¬Ÿî
§œ©–ë°ž™¬˜—̄–§–˜: ‡©–˜ 2.2-î –˜¨–¯–ž¨™¬§ é E1,1/2,2,E1,2/1,2­ E2,1/2,1

¯™¬›–«—™¬¦ž™¬ŸŸœ˜—œñ–ð–û ©–µš–®™¬¦ž™¬Ÿî:

ˆ˜˜™˜ª •«™¬µî Ÿš—˜š–® é Œ� ŽŠ-— ªœêô™¬§š–˜©–®Ÿœ˜—”Š¡ ›¨™¬•§–Ÿ
µŸª—˜Ÿœ˜—™¬›™¬§Ÿ–›—˜§–Ÿî,©™ë§Ÿ–©——Ÿ±™˜§–´—–ž—–ñ©–ž™¬¦ž–Ÿ­ °–´–©–-
ž™¬¦ž–Ÿ ê–ž§–ŸŸœ˜™š: Šž›¨œë ™¬›™¬§Ÿ–›—˜šœ«œŸš–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ
¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´Ÿœ˜î, —Ÿðêœ› Ÿ–­ –ë°ž™¬˜—üê¨—§–« ¯–ë™˜ª§–Ÿ
–˜–•™¬¦ž™¬Ÿ-¯™¬›–«—™¬¦ž™¬­ ª˜– ¯–©–ª–˜þ ±™¬Ÿ©´—–Ÿœ˜î:

Šž› •«µ—–ñ–ò—Ÿ §–›™¬§ ª—¨–˜©š–® é °–²§–©— š–˜©–®Ÿœ˜— ›¨™¬•™¬§î
Œ� ŽŠ-— Ÿ©–¨§–§°, œ˜° š—³–©–•˜—Ÿ ¯–ž¨Ÿ— œŸ–ë°ž™¬˜—š—³–©Ÿœ˜î: ú–Ÿ—
™˜ ¯—§Ÿ–©–Ÿ –˜ªž™¬Ÿô—´°µ™¬§ œŸŸ–­ Œ� ŽŠ-— ¯–ë™˜ª§–Ÿ ¯—§Ÿ–˜–˜
›–¯§–ŸŸœ˜î, ª—¨–˜©œŸô ¯–§–ê–¨–›µ–Ÿ ©–ê— *¯–§–©–˜•î (‡©–˜ 3.1):
Ž–˜©™šž–Ÿ –ë°ž™¬˜î (‡©–˜ 3.1)Ÿ©–˜–•˜š™¬§ é °–²§™¬¦ž™¬Ÿ—–́˜óœôŸœ˜
îŸª™¬Ÿ™ë ê–¨–¯–©–Ÿ §œ®™¬¦ž–§°­ ›¨œë®™¬§é (N+1)-œ˜©–˜™¬¦ž–§°
¯–ò™˜ª–©–Ÿ™¬¦ž™¬Ÿì©–²§š–® –Ÿ©–µ §—–¨œ›–© °–íµš–® ²™¬ž•œ˜—´:Œ™ë§Ÿ–©—
—Ÿ±™˜§–´—–Ÿì–ë°ž™¬˜—š—³–©Ÿœ˜î, ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë°–ë–ª˜—ðŸœ˜™š
sÑSN+1 ¯–ò™˜ª–©–Ÿ™¬¦ž™¬ŸŸœœ̃Ÿ,™˜™Ÿô̄–›–Ÿœ«— œŸ–ê–©™ª–š™˜ð—Ÿ:
Œ™ë§Ÿ–©——Ÿ±™˜§–´—–ž™šŒ� ŽŠ ¯–ë™˜ª–•˜™¬¦ž™¬ŸŸœ˜—(fr, Fr) ©™ªî –˜-
¨–ê–¨©œ˜™¬§Ÿœ˜— ²™¬ž•é,™˜¨œë ©™ª–š™˜§–Ÿ ±™¬Ÿ©´—–Ÿ, : XN+1
(0,1, ...L(N)), ¨šž–«Ÿœ˜— °«™©Ÿœ˜îû™µ–ª˜™¬§ é fr(x) ¯–§–˜Ÿœ˜—, —›©

–ê–©™ª–š™˜§–Ÿ ±™¬Ÿ©´—–ŸFN. (0,1,...,L(N)) SN+1 - XN+I üó–Ÿª–©
¨œëœ©™¬¦ž™¬ŸŸœ˜—°«™©Ÿœ˜—–ò–©´™¬¦ž–§°, ¯–§–ê–¨–›µ–Ÿœ´Ÿ™¬§ é ›¨–´š–®
¯–§–˜Ÿœ˜î XN+1 °–²§™¬¦ž–Ÿ ¯–ë™˜ª–•˜™¬¦ž™¬ŸŸœ˜—Ÿ:

fr(x)
Œ� ŽŠ ©™ª–š™˜—ð –ê–©™ª–š™˜—ð FN ¯–›´œ–¨œ˜

s š—³–©

‡©–˜ 3.1:Œ™ë§Ÿ–©——Ÿ±™˜§–´—–ž™šŒ� ŽŠ ©–ê— ¯–§–©–˜•:

•—´™¬ôŒ� ŽŠ-— °–íµ§–Ÿ šœ˜–°œ˜ž–« ¨˜š–® œŸ š–˜©–®Ÿœ˜.

9m = (Gm(2 ›, s), 2, ÅÑX, sÑ8), 1,M:
Šë°ž™¬˜î,•¨Ÿšœ«™š̄ –§–ê–¨–›µ–Ÿ ss SN+1š—³–©Ÿœ˜™¬§,®Ÿ™¬§é x ÑXN+1:
•—³–©–•—˜î, ¯—§Ÿšœ«™šx-—š˜– ­ —§–Ÿ–«™š š—³–©Ÿœ˜—̄–ò™˜ª–©–Ÿ™¬¦ž™¬Ÿî,

é ³—í¨ š–˜©–®— §–›—Ÿ: ‡– ¦œ›¦î ©–ñ™¬´œ«™¬¯–§–˜,
™˜™í™¬§ îŸª™¬Ÿ™¬§ AnXN+1 ¨–˜–®™¬¦ž™¬Ÿî °–ó–Ÿ™¬§é œŸ¦–°–²§™¬¦ž™¬ŸŸœ˜—ìAm,s,

AN é š–˜©–®î: Œ–¨–˜œ«™š îŸ¨˜™¬¦ž™¬Ÿˆ¦œ ÑAN,s–ê– ¦œ›¦î îŸª™¬Ÿ™¬§m-˜ª
š–˜©–®Ÿœ˜— §—ò­, š—³–©–•—˜î ©–˜™ë é ¦™¬ž«̈–« ›µ–«Ÿœ˜: ¡˜—Ÿ–©, œ˜°
îŸª™¬Ÿšœ«é ·¬ š–˜©–®î, °–ž´ ³—í¨ é˜ ·Û š–˜©–®î, # I, ©–›œŸô,™˜¨œë—
é ™¬Ÿœ´œ«QÛ Î Gm(Am,s s)ð–û— ›µ–«: •—¨–˜©œŸô °™«™˜̄Ÿ–˜–š™˜ –žªê—›—
›µ–«Ÿœ˜—¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—§œ®–•™¬žŸ–˜óœôŸœ˜îì alm(QN), î›¨ –ë°ž™¬˜—

š—³–©Ÿœ˜— ¯–ò™˜ª–©–Ÿ™¬¦ž™¬ŸŸœ˜—,

max Gm(Al,s), 1,M: (10)
sESN+1

·Û š–˜©–®— óµ¨§–Ÿ ¯–š–Ÿ–©–Ÿ™¬¦ž™¬Ÿî ›–¯§–Ÿš–® é ¯œ¨­ž–« ©œ˜êì

™¬ N): (11)Om m/p
I#m

Žœ˜ Ÿê–¨–©Ÿ é •¨Ÿœ« ”Š¡7 ¦œ›¦—Ÿ ¯–§–ê–¨–›µ–Ÿ

¯™¬›–«—™¬¦ž–Ÿ §–¨˜—´î ­ –žŸ ê–ž§–ŸŸœ˜î, ™˜™Ÿ ª́œêô™¬§

§–¨˜—´— ¨–˜˜œ˜î ª˜–©–Ÿ œŸ:
‚˜š–® Em ma m = i,M -, ª˜–©–Ÿ ¦šœ˜— ¯–§–˜ ›–¯§–ŸœŸô ”Š¡ ¦œ›¦î

¯œ¨­ž–« °–²§™¬¦ž™¬ŸŸœ˜™š.

(Q.GÑGN(XIS), ÑPN(S): Gm P)< EmmmI'm : D(@ II < 00), Û =

7L. Birge,"Vitessmaximalsde dcroissencedeserreurset testsoptimauxassocies" Wahrsch.
verw. Gebiete,vol. 55,pp.261-173,1981.

8 À.A. Haroutunian,å. À. Haroutunian, andA. N. Harutyunyan, *Reliability Criteria
in Information Theory and in Statistical HypothesesTesting", Foundationsand Trends in
Communicationsand Information Theory, vol. 4, no.2-3,pp.97-263,2008.
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GN(XIS), PN(S):D(@ Q0GMP) >
D(0 > Em m, "m= 1,M 1,),

™˜¨œëPN(S)-î ‚-— š˜– ™˜™íš–®°™«™©̃–²§œ˜—°–²§™¬¦ž™¬ŸŸé,G (X/S)-îì
¯–§–¨œë ê–ž§–Ÿ–©–Ÿ ©–²§œ˜—°–²§™¬¦ž™¬Ÿî:Šžó§ ›–¯§–ŸœŸô ”Š¡ ¦œ›¦—Ÿ
¯–§–ê–¨–›µ–Ÿ ¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´— ¨–˜˜œ˜î.

EmmeEm)REmm 1, M - I, (12)

EimAiff inf D(0 0GlQ0GmP), m=1,M, 1=1,M - 1, (13)
QÎGeTr

EMmRipf cer D(0 Q0G,PP, 1,M-- (14)
QÎGERM

min Àå m : (15)
m=1,M-1

…œ™˜œ§3.1. ˆ¦œ ¨˜š–® œŸ̄œ¨­ž–« ¯–š–Ÿ–©–Ÿ–ž—Ÿ °–íµ™¬§Ÿœ˜—îŸ¨–Ÿ—ôŸœ˜îì
9m, 1,M, –žŸêœ› ™˜9m ƒg = @, ­ 1,M - 1, ª˜–©–Ÿ
¦šœ˜î, –žŸêœ› ™˜¨œë—™¬ŸœŸ¯œ¨­ž–« –Ÿ¯–š–›–˜™¬¦ž™¬ŸŸœ˜î,

E1 1< min min[inf D(02 Î G2 II Q1 Î G1/P),inf D(Q3 II G1|P)], (16)
Q2 @ä

Em m < min min[ min ExEim, min infD(0,noGm II QmoG« P)],
l=1,m-1 l=m+1,M mm

(17)
–ê– Œ� ŽŠ-— ¯–§–˜

–) •™ž™¬¦ž™¬Ÿ™¬Ÿ— ”Š¡ ¦œ›¦œ˜— ¯–ò™˜ª–©–Ÿ™¬¦ž™¬Ÿ,™˜—E(ã*)
¯™¬›–«—™¬¦ž–Ÿ§–¨˜—´— ¨–˜˜œ˜î ›–¯§–Ÿš–® œŸ—Ÿðêœ›(12)-(15)-™¬§,

°) œ¦œ(16) ©–§ (17) –Ÿ¯–š–›–˜™¬¦ž™¬ŸŸœ˜—´ ™˜­é §œ©îµ–µ¨š—, –ê–
E(p*)§–¨˜—´î ©ê–˜™¬Ÿ–©—•™Ÿœ§œ©²˜™ž–©–Ÿ ¨–˜˜:

…œ™˜œ§3.1-—•™˜®–ª˜§–§° –˜¨–®šœ« œŸŸ–­ R(E)–˜–•™¬¦ž™¬Ÿ-¯™¬›–-
«—™¬¦ž™¬Ÿ­ E(R) ¯™¬›–«—™¬¦ž™¬Ÿ-–˜–•™¬¦ž™¬±™¬Ÿ©´—–Ÿœ˜î,™˜™Ÿô̈̃š™¬§ œŸ
¯œ¨­ž–« ¦œ™˜œ§Ÿœ˜—§—ò™´™š:
…œ™˜œ§3.2. ‘–Ÿ©–´–® À > ¯–§–˜, ©™ë§Ÿ–©——Ÿ±™˜§–´—–ž™šŒ� ŽŠ-—
–˜–•™¬¦ž™¬Ÿ-¯™¬›–«—™¬¦ž™¬±™¬Ÿ©´—–Ÿ™¬Ÿ—̄œ¨­ž–« Ÿœ˜©–ž–´™¬§îì

R(E)= max max Hp,Q.G(X/S):
P QoG:D(Q6GIQGGIP)<E3@:D(OIl@.IP)<<oo

…œ™˜œ§3.3.ˆ¦œ VGI Ñ ¯–§–˜ì maxpHp,Q10G,(XIS)< R < log –ê–
Œ� ŽŠ-— ¯™¬›–«—™¬¦ž–Ÿ±™¬Ÿ©´—–Ÿ™¬Ÿ—̄œ¨­ž–« Ÿœ˜©–ž–´™¬§îì

E(R)=min min D(0 Î6 | QoG1/P):
QoG:Hp,QoG(X/S)>R

Šž› •«µ— œ˜©˜™˜ª ¯–¨š–®™¬§ ™¬›™¬§Ÿ–›—˜šœ«é Œ� ŽŠ Ÿ©–¨§–§° –˜ªœŸ
œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î ­ –ñ–Ÿ´ ©™ë§Ÿ–©——Ÿ±™˜§–´—–ž—:

)

£œ¨–²™¨šœ« é œ˜©˜™˜ª ›œñ—›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ ´™¬´ð—–›—§ê¨™¨–©–Ÿ
š–˜ôî, œ˜° ª—¨™¬§Ÿœ˜—ô–Ÿ–©î þ•¨™¬§ é –Ÿšœ˜ò—:

•—´™¬ôŒ� ŽŠ-— °–íµ§–Ÿ šœ˜–°œ˜ž–« ¯–ž¨Ÿ— œŸœ˜©™¬š—³–©–•˜–©–Ÿ
š–˜©–®: •—³–©–•—˜î, ¯œŸšœ«™š ¨šž–«Ÿœ˜— š˜–, û™˜þ™¬§ é îŸ¨˜œ«
š–˜©–®Ÿœ˜—´ §œ©î: ¦œ›¦î ©–ñ™¬´œ«™¬¯–§–˜, Ÿ– XN+1 ¨–˜–®™¬¦ž™¬Ÿî
°–ó–Ÿ™¬§ é œ˜©™¬œŸ¦–°–²§™¬¦ž™¬ŸŸœ˜—.AN, AN: •µ–«Ÿœ˜— ¯–š–Ÿ–©Ÿ™¬¦ž™¬Ÿ-
Ÿœ˜î ­ ¯–§–ê–¨–›µ–Ÿ ¯™¬›–«—™¬¦ž–Ÿ±™¬Ÿ©´—–Ÿœ˜î›–¯§–Ÿš™¬§ œŸ—Ÿðêœ›
(10)-™¬§:‡í–Ÿ–©œŸô 9m-—™¬ñ™¬´—©¦–ë–Ÿ¦î Wm, m = 1,2.

Wm (Wm(z ))) 2, 1 x, As <11, =1):
8ES sES

Šžó§ ª—¨–˜©œŸô ¯œ¨­ž–« °–²§™¬¦ž™¬ŸŸœ˜î(Wm ÑWm,m = 1,2).
Oe(Wi) (0 ÑP(X): 01,D(0II 01)< 00),

Ow(E1,wi) (W: Ow ÑOe(Wi), D(Ow Ow o Wi) < E1):
� ­–©œ˜êœŸô –ñ–ò—Ÿ ­ œ˜©˜™˜ª ›œñ—›µ–«Ÿœ˜—©–êî –˜¨–¯–ž¨™ë ¦œ™˜œ§î
Œ� ŽŠ §™ªœ«—̄–§–˜:

(ü, min Î Wi II Î W2)…œ™˜œ§3.4. ‚˜š–® À wiew D(01 –ñ–ò—Ÿ ›œñ—

›µ–«— ´™¬´—ð—̄–§–˜ (wING - ê–ž§–Ÿ™š), œ˜©˜™˜ª ›œñ—›µ–«— ´™¬´—ðŸ
™˜™íš™¬§é ¯œ¨­ž–« ©œ˜êì

E2(E1) = min min min min D(Ow Î WI Ow o W2) :
Weewz Oe(W,)WEOw(E«,W1)

R(E)­ E(R)±™¬Ÿ©´—–Ÿœ˜—©–êî ¨˜š™¬§ é ¯œ¨­ž–« ¦œ™˜œ§Ÿœ˜—§—ò™´™š:
…œ™˜œ§3.5. VE > Î ªœêô™¬§,91-™šŸ©–˜–•˜š–® Œ� ŽŠ-— –˜–•™¬¦ž™¬Ÿ-¯™¬-
›–«—™¬¦ž™¬Ÿ±™¬Ÿ©´—–Ÿ™¬Ÿ—̄œ¨­ž–« Ÿœ˜©–ž–´™¬§îì

R(E1)= max max max [Hewow(X)]:
Wiewl OweOe(WI) WeOw(E«,WI)

…œ™˜œ§3.6. ‚˜š–® g2ê–ž§–Ÿ–©–Ÿ ¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—îŸ¨–Ÿ—ô— ¯–§–˜,
œ¦œ max max HezoWa(X)< R < log X/ ³—í¨ é,–ê–

E(R)= min min min D(Ow Î W II Ow o W2) :
WzeW2 OweOe(WI)W: Hewow(X)>R

� ™˜˜™˜ª •«™¬µî Ÿš—˜š–® é Œ� ŒŠ-Ÿœ˜— °́–ë©–´–® ©–ê— ¯–§–©–˜•—
™¬›™¬§Ÿ–›—˜§–Ÿî,œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—›¨™¬•§–Ÿ ¨œ›–Ÿ©ž™¬Ÿ—´:Šž› §™ªœ«—
¯–§–˜, š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î ª—¨–˜©šœ« é ¨šž–«Ÿœ˜—§–›Ÿ–©— ­
°–²§–©— ›œë§§–§°: £œ¨–²™¨šœ« é œ˜©˜™˜ª ›œñ—›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ
´™¬´ð—–›—§ê¨™¨–©–Ÿ š–˜ôî: Šž› ¯–§–©–˜•î ¯–Ÿª—›–Ÿ™¬§ é £–Ÿ—9§™ªœ«—(™¬˜
–ë°ž™¬˜Ÿœ˜îîŸª¯–¨ –ñ–Ÿ´ ¯—í™ë™¬¦ž–Ÿ(¢Š£Š) œŸ)îŸª¯–Ÿ˜–´™¬§î: •œ˜ò—Ÿ—›

9Û.s.Han, "Hypothesistesting with multiterminal datacompression," IEEETramsactions
on Information Theory, vol. IT-32, âÎ. 6,pp. 759-772,1987.
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¯–§–˜ š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ µŸª—˜î ª—¨–˜©šœ« é °–²§–©— ¨šž–«Ÿœ˜—
›œë§§–§°:

Œ� ŒŠ-— °́–ë©–´–® ¯–§–©–˜•— §™ªœ«îê–¨©œ˜š–® é ‡©–˜ 1 4.1-™¬§:

fi(x)
Œ� ŽŠ Ø ©™ª–š™˜—ðfi –ê–©™ª–š™˜—ð ´1

š—³–©–•—˜ ·Î,

Œ� ŽŠ Y ©™ª–š™˜—ð f2(y) –ê–©™ª–š™˜—ð 92

‡©–˜ 4.1:Œ� ŒŠ ©–ê— ¯–§–©–˜•:

•—´™¬ôX-î, º-î ­ ‚-î šœ˜ò–š™˜ °–²§™¬¦ž™¬ŸŸœœ̃Ÿ:Šñ–ò—Ÿ œ˜©™¬›î
–ë°ž™¬Ÿœ˜—–ž°™¬°œŸŸœ˜ŸœŸ,™˜™Ÿô©™ñœ«–´š–®œŸî›¨ s Ñ š—³–©Ÿœ˜—,
™˜¨œë ‚-î š—³–©Ÿœ˜—–ž°™¬°œŸŸé: ‚šž–«Ÿœ˜—œ˜©™¬–ë°ž™¬˜Ÿœ˜îŸ©–˜–•˜š™¬§
œŸ ­ °–²§™¬¦ž™¬ŸŸœ˜—–́˜óœôŸœ˜ îŸª™¬Ÿ™ë ­ ê–¨–¯–©–Ÿ
§œ®™¬¦ž™¬ŸŸœ˜™š­ ›¨œë®™¬§œŸN œ˜©–˜™¬¦ž–§° ¯–§–ê–¨–›µ–Ÿ–°–˜ Ñ
XN ­ ¯–ò™˜ª–©–Ÿ™¬¦ž™¬ŸŸœ˜ì©–²§š–® –Ÿ©–µ ­ §—–¨œ›–© °–íµš–®
°–ë–ª˜—ðŸœ˜—´:‡íœŸô,™˜ó–§–Ÿ–©— ž™¬˜–ô–Ÿðž™¬˜ê–¯—Ÿ –ë°ž™¬Ÿœ˜î•¨Ÿš™¬§
œŸ§—­Ÿ™¬žŸš—³–©™¬§,™˜™ŸôîŸª™¬Ÿ™¬§œŸ–˜óœôŸœ˜š—³–©Ÿœ˜— °–²§™¬¦ž™¬Ÿ—´:

(X,Y,S)Œ� ŒŠ-î ›–¯§–Ÿš™¬§ é � )-—š˜– ™˜™íš–®¯œ¨­ž–« °–íµ™¬§Ÿœ˜—
îŸ¨–Ÿ—ô™šì

Wxy (Ws,xy, se8)ÐP(X 9), (18)

™˜¨œë Ws,xy (WxY(z,y s), x), —›©¼(X� º)-îì Ø� Þ-—š˜– ™˜™íš–®

°™«™°̃–íµ™¬§Ÿœ˜—°–²§™¬¦ž™¬ŸŸé:
(fi, f2,g1,92) ©™ªî–˜¨–ê–¨©œ˜™¬§Ÿœ˜— ô–ñž–© é, ™˜¨œë ô1 : XN -

Li(( XN), f2 :YN ©™ª–š™˜§–Ÿ ±™¬Ÿ©´—–Ÿœ˜ŸœŸ,™˜™Ÿôx,
Þ ¯–ë™˜ª–•˜™¬¦ž™¬ŸŸœ˜î û™µ–ª˜™¬§ œŸ̄–§–ê–¨–›µ–Ÿ–°–˜ fi(x) ­ f2(y)
šœ©¨™˜Ÿœ˜—,—›©g1 :Liv - XN, g2 : - YN –˜¨–ê–¨©œ˜™¬§Ÿœ˜î
–ê–©™ª–š™˜§–Ÿ ±™¬Ÿ©´—–Ÿœ˜ŸœŸ,™˜™Ÿô›¨–´š–® ¯–ò™˜ª–©–Ÿ™¬¦ž™¬ŸŸœ˜î
°œ˜™¬§œŸŸ–µŸ–©–Ÿ ¨šž–«Ÿœ˜—:

ˆŸ¦–ª˜œŸô, š—³–©–•—˜î Œ� ŒŠ-Ÿœ˜î ª—¨–˜©™¬§ é –Ÿ™¬ëë–©—©œ˜ê™š,
–˜–•™¬¦ž–§° ©™ª–š™˜§–Ÿ ±™¬Ÿ©´—–Ÿœ˜—§—ò™´™š,–ž›—ŸôŸx ­ Þ Ÿ§™¬íŸœ˜—
û™µ–˜œŸ ¯–›–Ÿœ«— œŸ̄ –§–ê–¨–›µ–Ÿ–°–˜ §—–žŸfi(x) ­ fa(y) —Ÿªœô›-
Ÿœ˜î/šœ©¨™˜Ÿœ˜î, ™˜¨œë Nlogllfil < : ŠŸ¯–ž¨ –ë°ž™¬˜—̄ –§–˜
œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—›¨™¬•§–Ÿ §™ªœ«î̄œ¨­ž–«Ÿ éì

·Î : w= Wxy, w= gxy, (19)

™˜¨œë gxy-î °–íµ™¬§Ÿœ˜—§œ©–ž« îŸ¨–Ÿ—ô é, ™˜î ›–¯§–Ÿš–® é (18)-—
Ÿ§–Ÿ: •¨™¬•š™ë š–˜©–®— ­ Ÿ§™¬í–ž—Ÿ̈šž–«Ÿœ˜—¯–§–¨œëœ«—™¬¦ž–Ÿ§–›—Ÿ
œ²˜–©–´™¬¦ž™¬Ÿî–˜š™¬§ é ™˜™í–©— ¯–ž¨–Ÿ—í— ü•Ÿ™¬¦ž–§°:
°–²§™¬¦ž™¬Ÿ—–́ñ–ŸþŸ–´š™¬§ é –žŸ A œŸ¦–°–²§™¬¦ž™¬Ÿî,™˜¨œë ·Î š–˜©–®î
îŸª™¬Ÿš™¬§é,¯œ¨­–°–˜ Ÿ˜– «˜–´§–Ÿ œŸ¦–°–²§™¬¦ž–Ÿ š˜– îŸª™¬Ÿš™¬§é ·¬

12

š–˜©–®î: Šñ–ò—Ÿ­ œ˜©˜™˜ª ›œñ—›µ–«Ÿœ˜î ¯–§–ê–¨–›µ–Ÿ–°–˜ Ÿí–Ÿ–©š–®
œŸŠŒ� Š( � ,Wxy) ­ …Œ� Š( � N, Gxv):

•—¨–˜©œŸô …Œ� Š( � N,GxY)-—û™ô˜–•™¬žŸ–˜óœôî î›¨ °™«™œ̃Ÿ¦–°–²§™¬-
¦ž™¬ŸŸœ˜—̃̈™¯™¬§Ÿœ˜—,–ž›—ŸôŸìî›¨ °™«™˜̄–ž¨–Ÿ—íœ˜—.

64ãu(N,e, fi,fí, Wxy,Gxy)
min (…Œ� Š( � N,gxv): ŠŒ� Š( � N, Wxy) > NsÑSN):

ACLI

¥–˜™¬Ÿ–©œ«™š§—Ÿ—§—²–´—–Ÿî›¨ °™«™©̃™ª–š™˜§–Ÿ ±™¬Ÿ©´—–Ÿœ˜—,©›¨–Ÿ–Ÿô

R2,N,e,Wxy,9xv) min (…4ÂÅ(N,e, fi,ôí, Wxy,9xv)):
fr:log llfill<NR

•Ÿðêœ› š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ ª–›–©–Ÿ µŸª˜™¬§, –ž›¨œë é«Ÿê–¨–©î
…Œ� Š(R1, R2,N,e,Wxy,9xy)-—–›—§¨™¨–©–Ÿ š–˜ô— ¯œ¨–²™¨™¬§Ÿ é, œ˜°
ª—¨™¬§Ÿœ˜—ô–Ÿ–©î þ•¨™¬§ é –Ÿšœ˜ò—:

•–¯§–ŸœŸô WiWf((X)2(Y) Gf(()f2(Y) °–²§™¬¦ž™¬ŸŸœ˜—™¬ñ™¬´—©¦–ë–Ÿ¦Ÿœ˜î
¯œ¨­ž–« ©œ˜ê

Wi AsWay Î AsWi(x)fr()) AsWs,fi(X)faly), < <11, As = 1), (20)
SESN sESN

(EASGAsGs,G/(X)J2()) ssff(X)f2(Y),Î < As <11, As (21)
SESN SESN

ˆŸ¦–ª˜œŸô, ž™¬˜–ô–Ÿðž™¬˜k = 1,22....̄–§–˜

R2,k, Wxy,9xy) sup sup
fi:log llfill<< fí: oog IIf2l/<kR2

min : (22)
I

‡í–Ÿ–©œŸô (22)-—§œ®–•™¬žŸ–˜óœôî î›¨ °™«™k̃-œ˜—.

0ß� Š(R1, R2,Wxy,9xy) sup (ßãÅ(R1,R2,k, Wxy,Gxv): (23)

…œ™˜œ§4.2. VRI > ¡, R2 > Î ­ Ne (0, 1)¯–§–˜ ¨œë—™¬ŸœŸ¯œ¨­ž–«
–Ÿ¯–š–›–˜™¬¦ž™¬ŸŸœ˜îì

–) lim sup log Beãu(R1,R2,N,e,Wxy,9xv) < _0Œ� Š(R1, R2,Wxy,9xv),N soo N
I 1

°) lim lim inf log B4� Š(R1, R2,N,e,Wxy,9xy) > _0Œ� Š(R1, R2,Wxy,Gxv),N
1

•) lim sup log 04ÂŠ(R1,R2,N, Ñ,Wxy,9xy) >N
min min D(WXY Gxv):

WxveWxy Gxvegxv

13
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i

‡œ˜©–ž–´ŸœŸô§–›Ÿ–©— ¨šž–«Ÿœ˜—›œë§§–§° š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î
Œ� ŒŠ-—Ÿ©–¨§–§°: £–§–©–˜•î °–ë©–´–® é œ˜©™¬–ë°ž™¬˜—´,™˜™Ÿ´—§́—–žŸ
§œ©—̈šž–«Ÿœ˜Ÿ œŸ›œë§š™¬§:Šž› §™ªœ«îŠ¯«›šœªœ—­ � —›–˜—10 ª—¨–˜©–®
§™ªœ«—îŸª¯–Ÿ˜–´™¬§Ÿ é: ‡˜–Ÿô ›¨–´œ« œŸœ˜©˜™˜ª ›œñ—›µ–«— îŸª¯–Ÿ™¬˜
•Ÿ–¯–¨–©–Ÿ:

Šžó§ þ­–©œ˜êœŸô Ÿíš–® §™ªœ«—–ñ–ò—Ÿ ›œñ—̈˜š–® ›µ–«— ¯–§–˜ œ˜©˜™˜ª
›œñ—›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ ´™¬´ð—–›—§¨™¨–©–Ÿ š–˜ôî °Ÿ™¬¦–•˜™ë šœ˜—Ÿ
­ ›¨™˜—Ÿ •Ÿ–¯–¨–©–ŸŸœ˜î:
…œ™˜œ§4.4.Œ–§–ž–©–Ÿ R > ¯–§–˜ •™ž™¬¦ž™¬Ÿ—™¬Ÿ—.

1
–) lim sup log …Œ� Š(R, N,e,Wxy,9xy) < -0Œ� Š(R, Wxy,9xy) NeÑ(0, 1),N sooN

1
°) lim lim inf log …Œ� Š(R, N,E,Wxy,9xy) > -0Œ� Š(R, Wxy,9xy):Ñ-âÎ N

£—Ÿ•œ˜™˜ª •«™¬µîŸš—˜š–® é Œ� Š-— Ÿ©–¨§–§° °–²§–©— š–˜©–®Ÿœ˜—
›¨™¬•§–Ÿ µŸª˜—Ÿ: ƒ¬›™¬§Ÿ–›—˜šœ«é ¯–›–Ÿœ«—›µ–«Ÿœ˜—´™¬´—ðŸœ˜—ì¯™¬›–«—=
™¬¦ž™¬ŸŸœ˜—,¨—˜™¬ž¦Ÿœ˜î,Ÿ©–˜–•˜šœ« œŸüê¨—§–« ™˜™í§–Ÿ ›µœ§–Ÿœ˜: Šž›
§™ªœ«î•™¬—-¥œŸ—11­ …™¬Ÿòœ«—12¯–ž¨Ÿ— ™¬›™¬§Ÿ–›—˜™¬¦ž™¬ŸŸœ˜—îŸª¯–Ÿ˜–´™¬§Ÿ
é:‡íš–® –ë°ž™¬˜—ªœêô™¬§,œ˜©™¬–©–Ÿ­ °–²§–©— š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ ¯–§–˜
¨˜šœ« œŸðœñŸ™±ž–Ÿ›–¯§–ŸŸœ˜î, ™˜™Ÿ–́ê–´™¬ž´Ÿœ˜™¬§ü•¨–•™˜®šœ« é •–Ÿ™š—
¦œ™˜œ§—îŸª¯–Ÿ˜–´™¬§î: ‡™˜ ›–¯§–ŸŸœ˜î îŸª¯–Ÿ˜–´Ÿ™¬§ œŸîŸª¯–¨ –ñ–Ÿ´
¯—í™ë™¬¦ž–Ÿ–ë°ž™¬˜—̄–§–˜ ”—Ÿ•—­ � ™Ÿ›™Ÿ—13©™ë§—›́¨–´š–® –˜ªž™¬ŸôŸœ˜î:

•—´™¬ô,©˜©—Ÿ,X-î ­ ‚-î šœ˜ò–š™˜ °–²§™¬¦ž™¬ŸŸœœ̃Ÿ,™˜¨œëX-î –ë°ž™¬˜—
–ž°™¬°œŸŸé, ‚-îì Ÿ˜– š—³–©Ÿœ˜—Ÿî:

Œ� Š-î ›–¯§–Ÿš™¬§ é ê–ž§–Ÿ–©–Ÿ ¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—îŸ¨–Ÿ—ô™š, ™˜—
¨–˜˜œ˜î ©–µš–® œŸ–ë°ž™¬˜— Ñ š—³–©Ÿœ˜—´.g* (G, Ñ8), ™˜¨œë

(G*(z s), Ñx), Ñ8:
� ­–©œ˜êœŸô Œ� Š-—Ÿ©–¨§–§° °–²§–©— š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î:

Šë°ž™¬˜—g*°Ÿ™¬¦–•˜—ð—̄–§–˜ ¨˜š–® œŸ š—³–©–•˜–©–Ÿ š–˜©–®Ÿœ˜ì

:g*= 9m, m=1,M, 9m (Gm,s) Ñ8),

™˜¨œë Gm,s (Gm(z s), Ñx), Ñ8 : Šž›ê—›™š;¯—§Ÿšœ«™š–ë°ž™¬˜—N
ª—¨™¬§Ÿœ˜—š˜–, êœ¨ô é ™˜™í™¬§©–ž–´Ÿœ« š–˜©–®Ÿœ˜—í˜ò–Ÿ–©Ÿœ˜™¬§:Šžª
îŸ¦–´ô™¬§, ¯Ÿ–˜–š™˜ œŸM(M - ¨–˜°œ˜ ¨—ê— ›µ–«Ÿœ˜, ™˜™ŸôŸí–Ÿ–©š™¬§
œŸ̄œ¨­ž–« ©œ˜êì

10R. Ahlswede and I. Csiszar,*Hypothesis testing with comunication constraits,"IEEE
Tramsactionson Infommation Theory, vol. IT-32, âÎ. 4,pp.533-542,1986.

11F.-W.Fu andS.-Y.Shen,"Hypothesistestingfor arbitrarily varying sourcewith exponential-
type constraintIEEETransactions onInfommation Theory, vol. 44, no. 2,pp.892-895,1998

12E.Tuncel, ÿOn error exponentsin hypothesistesting,"IEEETransactions onInfommation
Theory, vol. 51,âÎ. 8,pp.2945-2950,2005

13C.Ð.LeangandD.H. Johnson, ÿOn the asymptoticsof M-hypothesis bayesiandetec-
tion," IEEETrans.Inform. Theory, vol. 43, âÎ. 1, pp. 280-282,1997.

Ql,m(QN) max GM(AN s), 1 <l+m < M:
sESN

£–§–þ–žŸ ¯™¬›–«—™¬¦ž™¬ŸŸœ˜—¯–›–Ÿœ«—™¬¦ž–Ÿ•–ë–û–˜—, ª—¨–˜©œŸô M(M -
1)-ð–û–Ÿ— À (Et,m)m+lšœ©¨™˜î, 1< # < M, ™˜¨œë ž™¬˜–ô–Ÿðž™¬˜
(m,l) ²™¬ž•—Ÿ̄–§–ê–¨–›µ–Ÿ™¬§ é log at,m((N)›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ
´™¬´—ðî:
•–¯§–Ÿ™¬§ 5.1.À ¯–§–µ§°™¬¦ž™¬Ÿî ©™ðš™¬§é ¯–›–Ÿœ«—,œ¦œ°™«™˜> ¡ ª˜–©–Ÿ
¦šœ˜—¯–§–˜ •™ž™¬¦ž™¬Ÿ™¬Ÿ—«™¬®§–Ÿ(ANIM(ANIM=I ›µœ§–, –žŸêœ› ™˜°™«™˜ #
­ °–š–©–Ÿ–ð–û §œ®N-œ˜—̄–§–˜ ¨œë—™¬Ÿ—

1
log ar,m(/N) > Et,m-N

“™«™˜̄–›–Ÿœ«—¯™¬›–«—™¬¦ž™¬ŸŸœ˜—°–²§™¬¦ž™¬ŸîŸí–Ÿ–©œŸôRŒ� Š-™š:
Šž›¨œë Ÿœ˜©–ž–´š™¬§é …™¬Ÿòœ«—–˜ªž™¬Ÿô—îŸª¯–Ÿ˜–´™¬§î, –žŸ éì °™«™˜

›µ–«Ÿœ˜—¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—́™¬´—ðŸœ˜—§—ò­œë–®û™µ©–êš–®™¬¦ž™¬Ÿî:
Šžª Ÿê–¨–©™š, ›–¯§–ŸœŸô 9m °–íµ™¬§Ÿœ˜—îŸ¨–Ÿ—ô— ™¬ñ™¬´—©¦–ë–Ÿ¦îì

Wm (Wm(2) EXA,Gm,s(22 s), 2Ñx, < As <11, = 1), - 1,M:
sES sES

Šžó§ Ÿœ˜©–ž–´ŸœŸôM(M-1)-ð–û–Ÿ— šœ©¨™˜Ÿœ˜—°́–ë©–´–® ¥Œ� Š ¨—˜™¬ž¦î.

¥Œ� Š (E: 31,–žŸêœ› ™˜ min D(W II Wm) > Et,m): (24)
WmEWm

£–ò™˜ª êŸª™¬§î ´™¬ž é́ ¨–«—›, ™˜RŒ� Š ¨—˜™¬ž¦î –§°™ëò™š—Ÿ°Ÿ™¬¦–•˜š™¬§ é
(24)-™š:
…œ™˜œ§5.1.¥Œ� Š-Ÿ ¯™¬›–«—™¬¦ž™¬ŸŸœ˜—¯–›–Ÿœ«—¨—˜™¬ž¦é, ¯œ¨­–°–˜ ¥Œ� Š Ð
RŒ� Š: £–©–ª–˜þ–°–˜, œ¦œÀ ÑRŒ� Š, –ê– > ¯–§–˜, Ñ¥Œ� Š, ™˜¨œë

(Et,m - :
£œ¨­–Ÿô 5.1.…œ™˜œ§5.1-™¬§̈œë–ª˜œ«™š 1, ³í•˜—¨ ©›¨–Ÿ–Ÿô ¢Š£Š-—
Ÿ©–¨§–§° Á-–©–Ÿ š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿî . ¯–§–ê–¨–›µ–Ÿ ¯–›–Ÿœ«—
´™¬´—ðŸœ˜—¨—˜™¬ž¦î:

Šžó§ þ­–©œ˜êœŸô •–Ÿ™š—îŸª¯–Ÿ˜–´š–® ¦œ™˜œ§îŒ� Š-—¯–§–˜.
…œ™˜œ§5.3. ‚˜š–® ÐÐP(X) œŸ¦–°–²§™¬¦ž–Ÿ ¯–§–˜ ¨œë—™¬Ÿ—›¨™˜­
Ÿœ˜©–ž–´š–® –Ÿ¯–š–›–˜™¬¦ž™¬Ÿîì

maxGN(CIs)< (N + exp(-N min D(W+(W) II w)), (25)
wew

™˜¨œë w+(w) min D(W w): Ššœ«—Ÿ,œ¦œ̧ -Ÿ û–© °–²§™¬¦ž™¬Ÿé,wec –ê–
1

max logGN(CIs)-- min D(W*(W) II W): (26)N wew
…œ™˜œ§5.3-™¬§̈œë–ª˜œ«™šIS 1,©›¨–Ÿ–Ÿô •–Ÿ™š—ª–›–©–Ÿ ¦œ™˜œ§î:

14
15
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Šž› •«µ— ›–¯§–ŸŸœ˜™¬§ ª—¨–˜©šœ« œŸŸ–­ Œ� Š-—›¨™¬•§–Ÿ ðœñŸ™±ž–Ÿ
›–¯§–ŸŸœ˜î, ™˜™Ÿô¢Š£Š-— ðœñŸ™±ž–Ÿ›–¯§–ŸŸœ˜— îŸª¯–Ÿ˜–´™¬§Ÿ œŸ:Šž›¨œë
¯—§Ÿ–©–Ÿ Ÿê–¨–©Ÿ îŸª¯–Ÿ™¬˜ ›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ §—Ÿ—§—ò–´—–Ÿé,™˜î
›–¯§–Ÿš™¬§ é ™˜êœ› ¯Ÿ–˜–š™˜ ›µ–«Ÿœ˜—¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—©íñ–ž—Ÿ§—ò—Ÿ:
Œí—ñŸœ˜î›¨–´š™¬§ œŸ°–žœ›ž–Ÿšœ˜«™¬®™¬¦ž–§°:Šž›ê—›™š,Ÿ©–˜–•˜š–® §™ªœ«î
¯œ¨­ž–«Ÿ éì •™˜®™¬ŸœŸô–ë°ž™¬˜—Ÿ©–¨§–§° –ž«îŸ¨˜–Ÿô–ž—Ÿ š–˜©–®Ÿœ˜—
(—˜œŸ´Tm ©í—ñŸœ˜™š)¯œ¨. ·Û : 9m - (Gm(z s),õÑ X, sÑ8), m -
1,M: � ­–©œ˜ê™¬§Ÿœ˜îí–˜™¬Ÿ–©œŸôM= 2ªœêô—Ÿœ˜©–ž–´§–§°: •–¯§–ŸœŸô
îŸª¯–Ÿ™¬˜ ›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž™¬Ÿîì

Pe(pN) ’1QŒ � Š( � + 72…Œ� Š( � .)):
ú–Ÿ— ™˜§œ˜Ÿê–¨–©î îŸª¯–Ÿ™¬˜ ›µ–«— –›—§ê¨™¨–©–Ÿ š–˜ô— ¯œ¨–²™¨™¬§Ÿ

é,©–¨–˜œŸô lim min log Pe(p Ÿí–Ÿ–©™¬§î:
N-too pN

…œ™˜œ§5.5.

min D(Wx-(WI, W2) I Wi)= min D(Wx* (WI, W2) II W2),
WIEWI

™˜¨œë wa(WI, W2) = A*-î A-— é,Wi(())W2(a)1-x, —›© ª– –žŸ –˜óœôŸ ™˜—

¯–§–˜ ³—í¨ é D(Wx-(WI, W2) I Wi)= D(Wx-(WI, W2) II W2) :
‡©–¨œŸô, ™˜šœ˜ò—Ÿ¦œ™˜œ§™¬§¨œë–ª˜œ«™š 1,©›¨–Ÿ–Ÿô ¢Š£Š-—Ÿ

¯–§–ê–¨–›µ–Ÿ ðœñŸ™±ž–Ÿ›–¯§–ŸŸœ˜î14.
¢Ÿª¯–Ÿ˜–´Ÿœ«™š šœ˜î þ­–©œ˜êš–® êŸª™¬§Ÿœ˜î,Ÿœ˜©–ž–´ŸœŸôðœñŸ™±ž–Ÿ

›–¯§–ŸŸœ˜î M 2 ªœêô—¯–§–˜:
“Ÿ–©–Ÿ–°–˜, îŸª¯–Ÿ™¬˜ ›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž™¬Ÿî ­ ´™¬´—ðî©«—ŸœŸ

Pe(oN) Gm(Am Is), DßãÅ(Á) lim 1 Pe(p
TH SESNsess Ninno min -N log

m=1

…œ™˜œ§5.7. DßãÅ(Á) = min«+m¸ŒÂÅ(W, Wm), ™˜¨œë ¸ßãÅ(W, Wm)

min[ min D(W,*(W)) II Wi), min D(W*(Wm) II Wm)) §œ®™¬¦ž™¬ŸîŒ� Š-—
Wiew WmeWm

¯–§–˜ ›–¯§–Ÿš–® ðœñŸ™±ž–Ÿ¯œñ–š™˜™¬¦ž™¬ŸŸé:
£œ¨­–Ÿô 5.3. ‚œë–ª˜œ«™š 1, ©›¨–Ÿ–Ÿô ”—Ÿ•—­ � ™Ÿ›™Ÿ—–˜ªž™¬Ÿôî:
ƒ¬œ›¦™šœ˜î15Ÿœ˜©–ž–´˜œ«é îŸª¯–¨ –ñ–Ÿ´ ¯—í™ë™¬¦ž–Ÿ–ë°ž™¬˜—Ÿ©–¨§–§°
Á-–©–Ÿ š–˜©–®Ÿœ˜— ›¨™¬•§–Ÿ µŸª˜— œ˜©˜–ð–û–©–Ÿ §œ©Ÿ–°–Ÿ™¬¦ž™¬Ÿî:
£–§–Ÿ§–Ÿ §œ©Ÿ–°–Ÿ™¬¦ž™¬Ÿ©–˜œ«—–Ÿœ«Ÿ–­ Œ� Š-—ªœêô™¬§:

£—§Ÿ–©–Ÿª˜™¬ž¦Ÿœ˜Ÿ™¬œ²˜–¯–Ÿ•™¬§Ÿœ˜î:
Š¨œŸ–µ™›–©–Ÿ –íµ–¨–Ÿôî Ÿš—˜š–® é §–˜©™šž–Ÿ ­ ©–§–ž–©–Ÿ™˜œŸ

û™û™µš™ë–ë°ž™¬˜Ÿœ˜—°́–ë©–´–® š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ Ÿ™˜ §™ªœ«Ÿœ˜—,

14T.å. CoverandJ.A. Thomas,Elementsof Information Theory, New York, Wiley, 1991.
15M. Ï. Westover, "Asymptotic geometry ofmultiple hypothesistesting," EEEETramsactions

on Infommation Theory, vol.54, no.7, pp. 3327-3329,2008.

—Ÿðêœ›Ÿ–­ ¯–ë™˜ª–©´–©–Ÿ ¯–§–©–˜•œ˜— ê–ž§–ŸŸœ˜™¬§ œ˜©™¬–©–Ÿ­
°–²§–©— š–˜©–®Ÿœ˜— ”Š¡« ›¨™¬•§–Ÿî, ¯–§–ê–¨–›µ–Ÿ ›µ–«Ÿœ˜— ¯–š–-
Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—´™¬´—ðŸœ˜—û™µ©–êš–®™¬¦ž™¬ŸŸœ˜—ì¯™¬›–«—™¬¦ž™¬ŸŸœ˜—,–›—§-
ê¨™¨–©–Ÿ š–˜ô— ¯œ¨–²™¨§–Ÿî: Œ–ê— ¯–§–©–˜•œ˜— ™˜™í§™ªœ«Ÿœ˜—ªœêô™¬§,
¯œ¨–²™¨šœ« œŸ ¯™¬›–«—™¬¦ž™¬Ÿ-–˜–•™¬¦ž™¬­ –˜–•™¬¦ž™¬Ÿ-¯™¬›–«—™¬¦ž™¬
±™¬Ÿ©´—–Ÿœ˜î,™˜êœ› š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ –˜ªž™¬ŸôŸœ˜—°́µ™ë ¯œ¨­–ŸôŸœ˜:

•—¨–˜©šœ« é œ˜©™¬§–˜©™šž–Ÿ –ë°ž™¬˜Ÿœ˜— °́–ë©–´–® ¯–§–©–˜•:
£œ¨–²™¨šœ« é ¯™¬›–«—™¬¦ž–ŸÀ §–¨˜—´î, ™˜—̈–˜˜œ˜— ¯–§–˜ ©–ñ™¬´šœ«œŸ”Š 
•Ÿ–¯–¨–©–ŸŸœ˜: •¨–´š–® –˜ªž™¬ŸôŸœ˜—Ÿ²™¬•–¯œñ•˜š–® ®˜–•˜™š (Matlab
§—ò–š–ž˜), ¯–íššœ« ­ •˜–±—©™˜œŸê–¨©œ˜šœ« œŸ©–ñ™¬´š–®•Ÿ–¯–¨–©–ŸŸœ˜îì
œ˜©™¬–©–Ÿ–ë°ž™¬˜—ªœêô™¬§:

£œ¨–²™¨šœ« é ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë§–˜©™šž–Ÿ –ë°ž™¬˜— °́–ë©–-
´–® ¯–§–©–˜• °–²§–©— š–˜©–®Ÿœ˜—”Š  ›¨™¬•§–Ÿ µŸª˜— ¨œ›–Ÿ©ž™¬Ÿ—´,
œ˜° –ë°ž™¬˜—š—³–©Ÿœ˜—§–›—Ÿ —Ÿ±™˜§–´—–Ÿ ¯–›–Ÿœ«— é š—³–©–•˜—Ÿ:
ƒ¬›™¬§Ÿ–›—˜šœ«œŸ̄™¬›–«—™¬¦ž–Ÿ§–¨˜—´î ­ –ë°ž™¬˜—̄™¬›–«—™¬¦ž™¬Ÿ-–˜–•™¬¦
ž™¬Ÿ­ –˜–•™¬¦ž™¬Ÿ-¯™¬›–«—™¬¦ž™¬±™¬Ÿ©´—–Ÿœ˜î:

£œ¨–²™¨šœ« é ©–§–ž–©–Ÿ™˜œŸû™û™µš™ë§–˜©™šž–Ÿ –ë°ž™¬˜— °́–ë©–-
´–® ¯–§–©–˜• œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—”Š¡ ›¨™¬•§–Ÿ µŸª˜— ¨œ›–Ÿ©ž™¬Ÿ—´,
œ˜° –ë°ž™¬˜—š—³–©Ÿœ˜—§–›—Ÿ —Ÿ±™˜§–´—–Ÿ ¯–›–Ÿœ«— ðé š—³–©–•˜—Ÿ:
ƒ¬›™¬§Ÿ–›—˜šœ«é –ñ–ò—Ÿ ­ œ˜©˜™˜ª ›œñ—›µ–«— ¯–š–Ÿ–©–Ÿ™¬¦ž™¬ŸŸœ˜—
´™¬´—ðŸœ˜—û™µ©–êš–®™¬¦ž™¬ŸŸœ˜Ÿ–˜¨–¯–ž¨™ë ±™¬Ÿ©´—–Ÿœ˜—–›—§ê¨™-
¨–©–Ÿ š–˜ôî: £–§–Ÿ§–Ÿ ©œ˜ê™š›¨–´šœ« œŸ•Ÿ–¯–¨–©–Ÿœ˜ –ë°ž™¬˜—E(R)
¯™¬›–«—™¬¦ž™¬Ÿ-–˜–•™¬¦ž™¬­ R(E)–˜–•™¬¦ž™¬Ÿ-¯™¬›–«—™¬¦ž™¬±™¬Ÿ©´—–Ÿœ˜—
¯–§–˜:

•—¨–˜©šœ« é©–§–ž–©–Ÿ™˜œŸû™û™µš™ë©™ñœ«–´š–®–ë°ž™¬˜Ÿœ˜—°́–ë©–-
´–® ¯–§–©–˜•: £œ¨–²™¨šœ« é °–²§–©— ­ §–›Ÿ–©— ¨šž–«Ÿœ˜—›œë§§–§°
œ˜©™¬–©–Ÿš–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î, ›¨–´šœ« œŸœ˜©˜™˜ª ›œñ—›µ–«—
¯–š–Ÿ–©–Ÿ™¬¦ž–Ÿ ´™¬´ð—šœ˜—Ÿ­ ›¨™˜—Ÿ •Ÿ–¯–¨–©–ŸŸœ˜:

•—¨–˜©šœ« é °–²§–©— š–˜©–®Ÿœ˜—›¨™¬•§–Ÿ µŸª—˜î ©–§–ž–©–Ÿ™˜œŸ
û™û™µš™ë–ë°ž™¬˜—ªœêô™¬§:Œ–ñ™¬´šœ«œŸ¯–›–Ÿœ«— ›µ–«Ÿœ˜— ¯–š–Ÿ–-
©–Ÿ™¬¦ž™¬ŸŸœ˜—´™¬´—ðŸœ˜—¨—˜™¬ž¦Ÿœ˜î:‡™¬žŸ–ë°ž™¬˜—ê–˜–•–ž™¬§, ›¨–´šœ«
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Resume

The thesisisdevoted toanalysisof asymptoticbehaviorof error probability
exponents (reliabilities)in binary andmultiple hypothesistesting(HT) for various
models,including, in particular, communication systemsconsistingof Markov
sources andarbitrarily varying sources(AVS).The studiesfollow two approaches
in ·¹. The first oneisthe logarithmically asymptoticallyoptimal (LAO) testing
and the second oneis the testingin termsof acheivabilityof error exponents.

A model of consisting of two Markov sources isconsidered.The
correspondingreliability matrix isderived.

The multiple hypothesisLAO testingfor arbitrarily varying Markov sources
(AVMS) with sideinformation isanalyzed.The matrix of asymptoticinterdepen-
denciesof all possiblepairsof the error probability exponentsin optimal testing
for this model isstudied.

The problemof LAO testingfor AVMS istreatedagainwith no side information
assumption.The asymptotic behavior of the second type error probability
exponentis investigatedin function of the first type error probability exponent,
asthe number of observationstendsto infnity. In the problemof AVMS coding,
the E-optimal rate function R(E),the minimum rateR of the sourcecompression
when the decoding errorprobability is lessthan exp(-NE),À > ¡, and its inverse
reliability function E(R) areobtainedfrom the corresponding result.

The multiterminal for AVS isconsidered.The problemhere isto determine
the minimum of the error probability of thesecondkind under the givenconstraint
at limited ratesRl. andR2 for observingtwo correlated sources,respectively.The
solution canbeeasilyspecializedfor earlierknown particular cases.

The problemof multiple ·¹ for AVS issolved.The achievable errorprobability
exponentsregion isderived, optimal decisionschemes aredescribed.Then the
Chernoff bounds onAVS binary andM-ary HT arespecifedvia indication of a
Sanovtheorem for thosesources.Specializationofthe resultsto the classicalDMS
case arediscussed.

The obtainedresultsareimportant in variousapplicationsfor optimal design
of systemswhere the is involved.

NairaGrigoryan

OPTIMAL HYPOTHESISTESTINGIN SOMEMODELSWITH
DISCRETESOURCES
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