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•©•›š³–•–—Ÿ™š› Ÿ•¨š› ±š•©š©­•¬
´šœ©šœš° ©šªš› ±š¨š¬•šœš›–—¨

€ ©šªš› ç•ªš­šœ

•šè©–›šªš› é›«« ¨š³–•›•œ

•êšëš©šœ ªš˜¨šª•œì–—Ÿ™–—›

•šè©ìš›–—Ÿ™–—›é ©•ç  ª–—›•›š
ƒ‚•ƒ-  037¨š•›š° ©šµ­š¯
•. ‚®šª  í–ç. 1):

•©•›š³–•–—Ÿ™š›é ªšœ•¬  “

‚•ç¨š° œ› šêš”­š¯ “ 2011Ÿ.

037ˆš•›š° ©šµ­š¯ ³–œ±œ« 
° ©šªš› ”šœ©–—çšœ
î.¨.°.«., ìœ–î••–œ

ºÑäÞÝÕËËÑÐÒÞßÕÕÌÒÔÑÐïÝÑÏÞ Ô
ÄÐäÑÏÕÕ(¼ÓâÕÒÑÚÏÕÊ)

¸ÞÌÖÏåà ÐÌÊÓÔÓÝÕÒÑâã:

¾ðÕßÕÞâãÏåÑÓááÓÏÑÏÒå:

ÆÑÝÌñÞÎÓÐæÞÏÕÍÞßÕÎ:

ÇÞñÕÒÞËÓËÒÓÕÒËÎ30ÞÔæÌËÒÞ2011 æ. Ô
ËÓÔÑÒÞ037Ô·¼·Ä ¸Ä¸ ½Ä(ÞÝÐÑË:

ËÝÕËËÑÐÒÞßÕÑàäÓïÏÓ ÓÍÏÞÊÓäÕÒãËÎ Ô

ÄÔÒÓÐÑðÑÐÞÒÐÞÍÓËâÞÏ16 ÕòâÎ

»ÖÑÏåà ËÑÊÐÑÒÞÐã
¹áÑßÕÞâÕÍÕÐÓÔÞÏÏÓæÓËÓÔÑÒÞ037
Ý.ð.ä.Ï., áÐÓðÑËËÓÐ

“ žš™š•©š›  ••©šªš›
(•–¬ ©•³› ª)

î.¨.°.«., ìœ–î••–œ ó. Œ.•–˜–™š›

î.¨.°.«., ìœ–î••–œ ‘. ž. ••¬š›™š›
î.¨.°.Ÿ., «–µ•›© ƒ. Ššœšì•©™š›

¥–—•-žš™ªšªš› (‚¬š­–›šªš›)
±š¨š¬•šœš›

2011Ÿ.ô°–•©–•  30- › õš¨é 15.00- › žž €••
³–œ±œ«  › •©–—¨ (±š•µ•›ö 0014žž, Œœ®š›,

¯š›–Ÿš›š¬ žž €•• ƒ••ƒ-  °œš«šœš›–—¨:

±–—¬ • 16 - ›:

ˆ... žšœ–—Ÿ™–—›™š›

ÜÓËÌÝÞÐËÒÔÑÏÏÓäÕÏïÑÏÑÐÏÓä ÌÏÕÔÑÐËÕÒÑÒÑ

Ý.ð.ä.Ï., áÐÓðÑËËÓÐš. Á.¿ÓÍÓÎÏ

Ý.ð.ä.Ï. À. A. ÄËâÞÏÎÏ
Ê.ð.ä.Ï. ·. A. ÅÞÐÞáÑÒÎÏ

½ÓËËÕàËÊÓ-ÄÐäÎÏËÊÕà(¹âÞÔÎÏËÊÕà)
ÌÏÕÔÑÐËÕÒÑÒ

15.00 ÏÞÍÞËÑÝÞÏÕÕËáÑßÕÞâÕÍÕÐÓÔÞÏÏÓæÓ
0014½Ä,ÁÐÑÔÞÏ,Ìâ. II. ¹ÑÔÞÊÞ1).

÷Õ÷âÕÓÒÑÊÑ·¼·Ä ¸Ä¸ ½Ä.

2011r.

ä. ÄÐÌáÓÏÎÕ

ž•ø€•‹ƒ„ù

ú•ˆ•‡

•ó¢•‰•„ùƒ ¤„£ž•„†’‡ •„†’§•€ƒ‡¤

§•¨š™  šœ« šªš›–—Ÿ™–—›é
„™–—Ÿ•œ ³›š™–ç–—Ÿ™š›±•© ªšì­š¯ ³›« œ›•œ šêšëš›–—¨ •› ²š˜¨šŸ ­

²›š°š­šê›•œ–—¨: •™«³›« œ›•œé ªšœ®–œ•›, ”š›  –œ±š´š³ ¨èšª­–—¨ •› ¨•¯
”š›šª–—Ÿ™š¨² ›™–—Ÿ•œ:

„¨š› ³›« œ›•œ šêšëš›–—¨ •› ›š® ©œ­š¯ šêšœªš›•œ µ ìš©­•œ›•œ 
û®¨š› õš¨š›šª:

¡®¨š› ôì© ¨š¬šµ¨š› ³›« œ›•œ ¬–—¯•¬ •šêšëš›–—¨ “ ±•©®™š¬«õ­š-
œ–—Ÿ™–—››•œé.¨  ª–ç¨ µ ôì© ¨š¬ ¬–—¯¨š› š¬°–œ Ÿ¨›•œé ²šœ« •› ®èš© õš¨š-
›šªš©šœ, ¨™–—•ª–ç¨ µ šœ©š«œšªš› °–œ¯é›Ÿšµ›•œ–—¨ ìšœ˜šì•• üªš û®¨š›
¬š­š°–—™›ì¬š››•œ  °•›•œšµ¨š› õš¨š›šª:

¢›« œ›•œ  ²šœ«–—Ÿ™š›±•©š˜–©–—¨é ±š›°•µœ•¬ “ š™›ì •  ±š•ªšµ–—-
Ÿ™–—››•œ ›, ›üì • ” •› <<NP-¬œ ­³›« œ>> ®<<NP-«õ­šœ ³›« œ>> ±š•ªšµ–—Ÿ™–—›-
›•œé: ‰••šªš› ¯œš°œš­–œ¨š›, °–œ¯–ç–—Ÿ™–—››•œ ±•©š˜–©¨š›,  ›î–œ¨š© -
ªš™ , « •ªœ•© ôì© ¨š¬šµ¨š› ®š™¬²›š°š­šê›•œ  ²š˜¨šŸ ­ ® ²š˜¨š©••šª
³›« œ›•œ ±š›« •š›–—¨ •› NP-¬œ ­ªš¨ NP-«õ­šœ ³›« œ›•œ: •™« •ª ìš©´šê–­
èš© ªšœ®–œ•› «œš›µ ¬–—¯¨š› ±š¨šœ ¨èšª­–ç é•© õš¨š›šª  é›«–—›•¬  ¨–©š-
­–œš¬°–œ Ÿ¨›•œé, –œ–›µ¨ ë–µ–­ •©šµ­–—¨ •› ´è°œ © ¬–—¯¨š›é ²š­šªš›šüší
¨–© ¬–—¯–—¨›•œ:

•™«³›« œ›•œé ¨•¯ ±•©š”œ”œ–—Ÿ™–—›•› ›•œªš™šµ›–—¨  ›üì•• ©••šªš›,
š™›ì•• “¬ª œšêšªš› ©••š›ª™–—› µ:

õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ¨ šüší ³›« œé « •ªœ•© ôì© ¨š-
¬šµ¨š› ± ¨›šªš› ³›« œ›•œ µ “: ¡®¨š› ¨ šüší ³›« œé NP-«õ­šœ ³›« œ “: •™•
³›«œ › ›¨š› ³›« œ šêšëš›–—¨ “ ª–›©•™›•œ›•œ–— š̈êšœªš›•œ «š•š­–œ•¬ •,
²š˜¨šìœ–µ••–œš›–µ ±š¨šªšœ°•œ–—¨ ¯œš°œ•œ²šè³•¬ • ®èš© š™¬²›š°š­šê-
›•œ–—¨: †œ–è ²›š°š­šê›•œ–—¨ šêšëš›–—¨ •› ©•³›–¬–° šªš› Ÿší–››•œ–­
û®¨š› ³›« œ›•œ, –œ©•ç Ÿší–››•œ šêšëš›–—¨ •› ™–—œš”š›ü™–—œû®¨š› °–œ¯–-
ç–—Ÿ™š›õš¨š›šª õšìš­•›  •˜œ•œ µ õšìš­•›š™ › íšŸ•Ÿé ²šµ•¬–­ û®•¬ • ®
û®–ç ª©œ ü›•œ µ: „¨š› «•ì”•œ–—¨ š›±œšõ•è© “ ›­š˜•µ›•¬ ›š® ©•³›–¬–° šªš›
Ÿší–››•œé:

Œœ²•¨› ™–—œš”š›ü™–—œû®­–ç ìš©­•œ  ±š¨šœ ©œ­š¯ “ ›œš •š±¨š›š™ ›
õš¨š›šªé ®™–—œš”š›ü™–—œìš©­•œ š›±œšõ•è© “ û®•¬ œ •š±¨š›š™ › õš¨š›š-
ª µ –ü–—è:„¨š› «•ì”•œ–—¨ š›±œšõ•è©–—Ÿ™–—›“ šêšëš›–—¨ –—›•›š¬ ìš©­•œ›•œ 
û®¨š›ö ™–—œš”š›ü™–—œìš©­•œ  œ •š±¨š›š™ › õš¨š›šª µ –ü–—èû®•¬–—ª–ê•ª©
ªšœ°šµ–—µšª  °–™–—Ÿ™š›±š™©š› è: žš™©›  “ •š±¨š›š™ › õš¨š›šª›•œ 
û®ší–³¨š› š¬°–œ Ÿ¨ ®šìšµ–—µ­š¯ “, –œª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›
šê–—¨–­ ¨ è© ªšœ•¬  “ •š±¨š›š™ › õš¨š›šª›•œ  í–³šœ•› « ©šœª•¬ û®š-
í–³­š¯ •š±¨š›š™ › õš¨š›šª›•œé:

•™• š¨•› µ ±•©®–—¨“, –œšœ« šªš› “ û®¨š› ³›« œ›•œ  ¨–«•¬›•œ , ¬–—¯-
¨š› šœ«™–—›š­•©¨•Ÿ–«›•œ , š¬°–œ Ÿ¨›•œ  ® ¯œš°œ•œ  ±š¨š¬ œ›•œ  ¨èšª–—¨é,
–œ › “¬›­ œ­š¯ “ š©•›š³–•–—Ÿ™–—›é:

‚©šµ­š¯ šœ«™–—›”›•œéªšœ–ç •› ± ¨” ±š›« •š›š¬ ›–œ ª œšêšªš›
¯œš°œ•œ  íšŸ•Ÿ›•œ , š­©–¨š©šµ¨š› ±š¨šªšœ°•œ  •©•ç¯¨š› ±š¨šœ:

•è³š©š›”  ›ìš©šª› –— ³›« 
•è³š©š›”  ›ìš©šª› “ û®¨š› ® ›œš –œ–èé›«±š›œšµ­š¯ ³›« œ›•œ 

±š¨šœ ¨èšª•¬ ¬–—¯¨š› ¨•Ÿ–«›•œ ®±š¨šìš©š•³š› ²š˜¨š›«š¨š™ › š¬°–œ Ÿ¨-
›•œ, ªš©šœ•¬ ©•³›–¬–° šªš› Ÿší–››•œ  ”š›šª  °›š±š©–—¨, •©š›š¬ û®¨š› 2
•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ õšìš­•››•œ  û®¨š› ²–¬–œ û®ší–³­š¯
•š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›
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ìš™¨š››•œ: Œ¬›•¬–­ šè³š©š›”  ›ìš©šª µ š©•›š³–•–—Ÿ™š› ¨•ë «œ­š¯ •›
±•©®™š¬³›« œ›•œé.

õšìš­•››•œ µ û®¨š› ³›«œ  ¬–—¯¨š› ±š¨šœ ¨èšª•¬ šœ«™–—›š­•©
²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–œ Ÿ¨›•œ:
õšìš­•››•œ µ ©•³›–¬–° šªš› Ÿší–››•œ–­ û®¨š› ³›«œ  ±š¨šœ
ªš©šœ•¬ õšìš­•››•œ  ©•³›–¬–° šªš› Ÿší–››•œ  ”š›šª  ±šè­šœª:
¡®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°  ±š¨šœ •©š›š¬ õšìš­•›-
›•œ  û®¨š› ²–¬–œû®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç
ª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›ìš™¨š›:

ž•©š˜–©¨š›-ô²™•ª©é
ž•©š˜–©¨š› ô²™•ª©›•œ› •› û®¨š› š¬°–œ Ÿ¨›•œ› –— ª–ê•ª© ªšœ°šµ–—-

µšª›•œé:

ž•©š˜–©¨š› ¨•Ÿ–«›•œé
£œ­š¯ ³›« œ›•œ  ¬–—¯¨š› ±š¨šœ ô°©š°–œ¯­š¯ •› ²š˜¨–—Ÿ™–—››•œ ,

NP-¬œ ­ ³›« œ›•œ , °œšî›•œ , ªšœ°šµ–—µšª›•œ , š¬°–œ Ÿ¨›•œ  ©••–—Ÿ™–—››•œé,
“¨ì œ ª ¨•Ÿ–«›•œé:

•œ«™–—›”›•œ  ° ©šªš› ›–œ–
•è³š©š›”  šœ«™–—›”›•œ ° ©šªš› ›–œ–—Ÿ™–—›éªš™š›–—¨ “ ±•©®™š¬–—¨.

ˆ ®›–—™› üší  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ³›«œ  ¬–—¯¨š›
±š¨šœ ¨èšª­š¯ •› ²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–œ Ÿ¨›•œ (CONT,
VCONT): ‰­™š¬›•œ ±š­š•šœšüší, µ–—µüš™ › ®›–œ¨š¬ ²šè³–—¨›•œ 
«•ì”•œ–—¨ ªš©šœ­š¯ ­•œ¬–—¯–—Ÿ™–—›éµ–—™µ“ ©š¬ •, –œ CONT
š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç Ÿší–››•œ  ¨ ë › ”š›šª–—Ÿ™–—›é¨•¯
¨š•š¨²,  •ª VCONT š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç Ÿší–››•œ  ¨ ë ›
”š›šª–—Ÿ™–—›é ¨ è© í–”œ •› ±š™©›  BFD (best-fit-decreasing)
š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç Ÿší–››•œ  ¨ ë › ”š›šª–—Ÿ™–—› µ:CONT ®
BFD š¬°–œ Ÿ¨›•œ› –—›•› –—è,2  •ª VCONT š¬°–œ Ÿ¨é nn12 ªšœ° 
õš¨š›šªš™ › ²šœ«–—Ÿ™–—››•œ,–œ©•ç –—-é²–¬–œìš©­•œ›•œ  ”š›šª› “,
 •ª –-é ìš©­•œ›•œ  ©šœ²•œ üší•œ  ”š›šªé:
‰šœ²•œ© ìšüší•œ  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ³›«œ  ¬–—¯-
¨š› ±š¨šœ ¨èšª­š¯ •› ¨•Ÿ–«›•œ ® ²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–-
œ Ÿ¨›•œ (BGM, PAC,PAD): •ìšµ–—µ­š¯ “ Ÿ•–œ•¨, –œPAD š¬°–œ Ÿ¨–­
•©šµ­š¯ û®¨š› •³•¨š™–—¨ ™–—œš”š›ü™–—œõšìš­•› µ û®­–ç ²–¬–œ
ìš©­•œ›•œ  •›Ÿš²š˜¨–—Ÿ™–—›é±›šœš­–œ ü“ û®•¬š­•¬  í–”œ © ìš- >
üší –—›•µ–çõšìš­•› µ: ˆèšª­š¯ ¨•Ÿ–«›•œé ±š¨šì ©š›  •› š™›
 ¨š•©–­, –œû®¨š› ³›« œ›•œ ¬–—¯•¬ •›œš›µ µ ªšœ•¬  “ ô°©­•¬  ›üì••
û®­–ç ¨•ª õšìš­•› , ©šœ²•œ üší•œ  õšìš­•››•œ , ¨ ®›–—™›üší 
õšìš­•››•œ , í–”œ ”š›šª  © ìšüší•œ–­ õšìš­•››•œ , š™›ì•• “¬
¨•¯ ”š›šª  © ìšüší•œ–­ õšìš­•››•œ  «•ì”•œ–—¨:
‚©šµ­š¯ “ û®­–ç ™–—œš”š›ü™–—œõšìš­•›  ±š¨šœ û®¨š› °–œ¯–ç–—-
Ÿ™–—››•œ í–”œš°–—™›”š›šª  °›š±š©šªš›: ˆèšª­š¯ “ é•© •³•¨š™ 
™–—œš”š›ü™–—œõšìš­•›  û®–—¨éí–”œš°–—™›”š›šª–­ û®¨š› °–œ¯–ç–—-
Ÿ™–—››•œ ¨ ë–µ–­  œšªš›šµ›–ç š¬°–œ Ÿ¨ (¾ºº):
•ìšµ–—µ­š¯ “ û®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ ²–¬–œ
û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°š-
µ–—µšª  °–™–—Ÿ™š›š›±œšõ•è© ® ²š­šœšœ ìš™¨š›, –œéŸ–—™¬ “©š¬ •
²–¬–œû®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª©
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ªšœ°šµ–—µšª  °–™–—Ÿ™–—›éìšœ˜•¬ ¨•ª •©–—°–—¨–­öšêš›µ ª–ê•ª©
ªšœ°šµ–—µšª  •©šµ¨š› šü°–œ Ÿ¨  ªš©šœ¨š›:

•ìšµ–—µ­š¯ “ û®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ ²–¬–œ³ •©
í–”œšµ­š¯ û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç
ª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›­•œš²•œ™š¬Ÿ•–œ•¨:

›©š©­š¯šœ«–—›”›•œ ª›š¨šª–
‚©šµ­š¯ šœ«™–—›”›•œ °–œ¯›šªš› šœõ•”é ªšì­š¯ “ û®¨š› ³›« œ›•œ 

šœ« šªš›–—Ÿ™š› ±•©: ý–œû›šªš› šœ«™–—›”›•œéµ–—™µ•› ©š¬ • ¨èšª­š¯ š¬°–-
œ Ÿ¨›•œ  šœ«™–—›š­•©–—Ÿ™–—›é:•œ«™–—›”›•œéªšœ–ç •› ª œšê­•¬ ¬š­š°–—™›
©›©••šªš› µ–—µš› è›•œ –—›•›š¬–—ìš±š›ë–­ õšìš­•›š™ › ›š³šìš©œš•-
©–—ª›•œ µ ìš©­•œ›•œ û®•¬ •, ª¬š•©•œš™ › ±š¨šªšœ° › ±š©ªšµ­š¯ •š±¨š-
›šíšª õš¨š›šªš±š©­š¯–—¨ šè³š©š›”›•œ ²šè³•¬ •, ±š•©–µ›•œ  ­œš
«•©š¬›•œ ¨èšª•¬ •, ª–›©•™›•œ›•œ–— š̈êšœªš›•œ «š•š­–œ•¬ • ® š™¬²›š°š-
­šê›•œ–—¨ ±š¨š›¨š› ³›« œ›•œ  ¬–—¯•¬ •:

•è³š©š›”  šœ«™–—›”›•œ  ›•
ˆèšª­š¯ “ ¯œš°œš™ › ±š¨šªšœ°, –œé›•œ«œ­š¯ “ <<Ššœ•>> ý² é›ª•œ–—-

Ÿ™š›•êšªµ¨š› •šœ”•œ  šœ©š«œ–—Ÿ™–—›–—¨û®¨š› ³›« œ›•œ  ¬–—¯¨š› ±š¨šœ:

•šè©ìš›–—Ÿ™š› •› ›•œªš™šµ­–—¨ ±•©®™š¬ «œ–—
ô ¨ ®›–—™›üší  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ³›«œ  ¬–—¯¨š› •œª–—

²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–œ Ÿ¨›•œ, š™«š¬°–œ Ÿ¨›•œ  ®±š™©›  ²š˜¨š›«š-
¨š™ › š¬°–œ Ÿ¨  ±š¨•¨š©šªš› ­•œ¬–—¯–—Ÿ™–—›é,

ô ©šœ²•œ © ìšüší•œ  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ³›«œ  ¬–—¯¨š›
¨•Ÿ–«›•œ ® •œ•” ²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–œ Ÿ¨›•œ, •œªœ–œ«š¬°–œ Ÿ¨–­
û®•¬ • •©šµ­–ç Ÿší–››•œ  ”š›šª  ­•œ¬–—¯–—Ÿ™–—›é,•œœ–œ«š¬°–œ Ÿ¨–­ û®•¬ •
•©šµ­–ç Ÿší–››•œ  ”š›šª  °›š±š©¨š› ­•œš²•œ™š¬Ÿ•–œ•¨,

ô ©•³›–¬–° šªš› Ÿší–››•œ–­ û®¨š› ³›«œ–—¨ ™–—œš”š›ü™–—œû®­–ç õšìš­•-
›  ±š¨šœ û®¨š› °–œ¯–ç–—Ÿ™–—››•œ í–”œš°–—™›”š›šª  ±šè­šœªé, é•© •³•¨š™ 
™–—œš”š›ü™–—œõšìš­•›  û®–—¨›  œšªš›šµ›–ç š¬°–œ Ÿ¨ ® š™«š¬°–œ Ÿ¨–­
™–—œš”š›ü™–—œõšìš­•›  û®–—¨éí–”œš°–—™›”š›šª–­ û®¨š› °–œ¯–ç–—Ÿ™–—››•œ 
¨ ë–µ–­  œšªš›šµ¨š› šìšµ–—™µé,

. ¡®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ õšìš­•››•œ  û®¨š› ²–¬–œ
û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç û®¨š› ª•ê•ª© ªšœ°šµ–—-
µšª  °–™–—Ÿ™š›š›±œšõ•è© ® ²š­šœšœ ìš™¨š›  –— ²–¬–œ³ •© í–”œšµ­š¯
û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç û®¨š› ª–ê•ª© ªšœ°š-
µ–—µšª  °–™–—Ÿ™š›­•œš²•œ™š¬Ÿ•–œ•¨  šìšµ–—™µ›•œé,

* ¡®¨š› ³›« œ›•œ  ¬–—¯¨š› ±š¨šœ ¨èšª­š¯ ¯œš°œš™ › ±š¨šªšœ°é:

‚©šµ­š¯ šœ«™–—›”›•œ  šìœ–
‚©šµ­š¯ šœ«™–—›”›•œé ˜•ª–—µ­•¬ ® ”››šœª­•¬ •› žž €•‚

 ›î–œ¨š© ªš™  ® š­©–¨š©šµ¨š› ìœ–²¬•¨›•œ   ›•© ©–—©  é›«±š›–—œ
••¨ ›šœ–—¨, ••ˆƒ-  <<ƒ›î–œ¨š© ªš™  –— ©›©••š° ©š¨šŸ•¨š© ªšªš›
¨•Ÿ–«›•œ  ® ¨–«•¬š­–œ¨š›>> š¨² –›–—¨, ›–—™› ›•© ©–—©–—¨ ªš˜¨šª•œì­š¯
¨ ë²–—±šªš› ° ©šõ–ç–­–—¨, ž•´ž-  <<‰•³› ªšªš› ±š¨šªšœ°•œ   ›î–œ¨šµ –›
šìš±–­¨š›>> š¨² –›–—¨, Œ•ž-  <<‰›©••š° ©–—Ÿ™š› ¨•ë ¨šŸ•¨š© ªšªš›
¨–«•¬š­–œ¨š›>> š¨² –›–—¨, žš™-¥–—•šªš› (‚¬š­–›šªš›) ±š¨š¬•šœš›–—¨:
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žœšìšœšª–—¨›•œé
•è³š©š›”  ± ¨›šªš› šœ«™–—›”›•œé±œšìšœšª­š¯ •› 8 ±–«­š¯›•œ–—¨,

–œ–›µµš›ªé ²•œ­š¯ “ ••ç¨š°œ  ­•œë–—¨:

•©•›š³–•–—Ÿ™š› ªšê–—µ­š¯”
•©•›š³–•–—Ÿ™–—›é ²šçªšµš¯ “ šêšëš²š› µ, •œ•” °¬–—³›•œ µ, ±š¨š-

ê–© •˜œš±š›°–—¨›•œ µ, ô°©š°–œ¯­š¯ °œšªš›–—Ÿ™š› µš›ª µ, –œéé›«°œª–—¨“
105š›–—› ®13 “ë–— ›̈•œªš™šµ­š¯ •œª–—±š­•¬­š¯›•œ µ: •è³š©š›”é ìšœ–—›š-
ª–—¨“ 18 ›ªšœ ®38šç™–—•šª:•è³š©š›”  é›«±š›–—œ¯š­š¬é ªš˜¨–—¨ “ 116“ë:
•è³š©š›”é °œ­š¯ “ ±š™•œ•›¬•˜­–­:

•ó¢•‰•„ùƒ •†••„£•Š†’§‹†’„¤

•êšëš²š›–—¨ ›•œªš™šµ­š¯ •› šè³š©š›”  Ÿ•¨š›, š©•›š³–•–—Ÿ™š›
¨•ë ¬–—¯­š¯ ³›« œ›•œ  šœ« šªš›–—Ÿ™–—›é,›ìš©šª› –—³›« œ›•œé, ±•©š˜–©–—-
Ÿ™š›ô²™•ª©› –—̈•Ÿ–«›•œé, šœ«™–—›”›•œ ° ©šªš› ›–œ–—™Ÿé,ª œšêšªš› ›èš›š-
ª–—Ÿ™–—›é,šìœ–²šµ š›, ›•œ«œ–—¨é:„•œªš™šµ­š¯ •› ìšè©ìš›–—Ÿ™š› ›•œªš™šµ-
­–ç «œ–—™Ÿ›•œé®š©•›š³–•–—Ÿ™š› ±š¨šê–© ²–­š›«šª–—Ÿ™–—››é•© °¬–—³›•œ :

•êšë › - °¬³–—¨  œšªš›šµ­š¯ “ °œšªš›–—Ÿ™š› šª›šœª, –œ©•ç
­•œ¬–—¯–—Ÿ™š›•› •›Ÿšœª­•¬ û®¨š›, ª–›©•™›•œ›•œ–— š̈êšœªš›•œ  «š•š­–œ¨š› ®
²š˜¨šìœ–µ••–œš™ › ±š¨šªšœ°•œ–—¨ šè³š©š›”›•œ  ªš©šœ¨š›
ªšœ°šµ–—µšª›•œ  ªšê–—µ¨š› ±š™©›  šœ«™–—›”›•œ:ž ¨›š­–œ­š¯ “ « ©šœª­š¯
³›« œ›•œ  šœ« šªš›–—Ÿ™–—›é:

Œœªœ–œ« °¬³–—¨›•œªš™šµ­š¯ •› š©•›š³–•–—Ÿ™š› ¨•ë « ©šœªš¯ ¨ ®-
›–—™›üší  õšìš­•››•œ µ û®¨š›, ›œš é›«±š›œšµ­š¯ •œ•” ³›« œ›•œ ® ›œš›µ
¬–—¯¨š› ­•œš²•œ™š¬•©šµ­š¯ šœ«™–—›”›•œé:

†œì•• é›«±š›œšµ­š¯ ³›« œ›•œ « ©šœª­š¯ •› ©šœ²•œ © ìšüší•œ 
õšìš­•››•œ µ û®¨š›, ©•³›–¬–° šªš› Ÿší–››•œ–­ û®¨š› ®û®¨š› •œª–—•šœ-
” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ ìš©­•œ›•œ  û®¨š› ªšœ°šµ–—µšª›•œ  ªšê–—µ¨š›
³›« œ›•œé: ¢›« œ›•œ  ¬–—¯¨š› ±š¨šœ ¨èšª­š¯ •› š¬°–œ Ÿ¨›•œ, šìšµ–—µ­š¯ “,

–œš™«š¬°–œ Ÿ¨›•œ–­ ¬–—¯­–—•̈› ±š¨šìš©š•³š› ³›« œ›•œé: Šš©šœ­š¯ “
š¬°–œ Ÿ¨›•œ  šè³š©š›”  šœ«™–—›”›•œ ­•œ¬–—¯–—Ÿ™–—›:€›š±š©­š¯ •› š¬°–-
œ Ÿ¨›•œ  õš¨š›šªš™ › ²šœ«–—Ÿ™–—››•œé:•ìšµ–—µ­š¯ •› ü–œ•Ÿ•–œ•¨›•œ:

¢›« œ 1:‰œ­š¯ •› ìš©­•œ›•œ  U=(u1,•è, ... Un) ­•œëš­–œ ²š˜¨–—Ÿ™–—›é
®™–—œš”š›ü™–—œuel ìš©­•œ  S(u;) e(0,1] üšíé (ìš©­•œ›•œ  üší•œé êšµ –-
›š¬ Ÿ­•œ •›,  •ª ìš©­•œ›•œ› š›±œšõ•è© “ û®•¬õšìš­•››•œ µ): •š±š›ë­–—¨ “
°©›•¬ ²š˜¨–—Ÿ™š› š™›ì •  U1, ‚è, ..., UÊ ©œ–±–—¨,–œ™–—œš”š›ü™–—œ‚ •›Ÿš²š˜-
¨–—Ÿ™š›ìš©­•œ›•œ  üší•œ  °–—¨šœéü°•œš˜š›µ  1 Ÿ­ ›, ®k-› –—›•›š í–”œš-
°–—™›šœõ•” (²–¬–œõšìš­•››•œ› –—›•› 1 üšíé):

Œ›Ÿš«œ­–—¨“, –œ™–—œš”š›ü™–—œ•›Ÿš²š˜¨–—Ÿ™š› ²–¬–œìš©­•œ›•œé
û®­–— •̈› ¨•ª ±š© 1 üší› –—›•µ–çõšìš­•› µ,  •ª ¨•œ ›ìš©šª› “ ‚ ²š˜¨–—-
Ÿ™š›²–¬–œìš©­•œ›•œé û®•¬í–”œš°–—™›Ÿ­–­ õšìš­•››•œ µ: •ª›±š™© “, –œš™•
«•ì”–—¨ ²–¬–œ ô°©š°–œ¯­–ç õšìš­•››•œ  üô°©š°–œ¯­š¯ ¨š••œ  üší•œ 
°–—¨šœéª¬ ›  í–”œš°–—™›:

•™• ³›« œé NP-«õ­šœ ³›« œ “:
¢›«œ–—¨²–¬–œõšìš­•››•œ  üší•œé 1 ¬ ›•¬–—ìš±š›ëé “šªš› •š±¨š-

›šíšª–—¨ ü“: ¢›«œ  ›¨š› «œ­š¯”–—¨ “šªš›› š™› “, –œ²–¬–œõšìš­•››•œ›
–—›•›š› ¨ ®›–—™›üšíé: ŒŸ• ²–¬–œõšìš­•››•œ  üší•œ›  œšœ ±š­š•šœ •›, ²š™µ
©šœ²•œ 1 Ÿ­ µ, šìš ³›« œé û®šª•œìš¯ ³›«œ › ²•œ•¬–—±š¨šœ ²š­šªš› “ö
²–¬–œìš©­•œ›•œ  üší•œé ® õšìš­•››•œ  üšíé ²šõš›•¬ õšìš­•›  üší  ­œš:

•™• ³›« œ› –—›  ±•©®™š¬é›«±š›–—œû®šª•œì–—¨é. ©œ­š¯ •› ìš©­•œ-
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›•œ  üší•œé A(i) (i=1,2,...,n)®é•© üší•œ  ìš©­•œ›•œ  ”š›šª›•œé . B(i)
(i=1,2,...,n):•›±œšõ•è© “ ìš©­•œ›•œé û®•¬í–”œš°–—™›”š›šª–­ ©œ­š¯ üší 
õšìš­•››•œ µ:

¢›«œ  ±š¨šœ š©•›š³–•–—Ÿ™š› ¨•ë •©šµ­š¯ •› ±•©®™š¬šœ«™–—›”›•œé.
a ˆèšª­š¯ •› ³›«œ  ¬–—¯¨š› CONT, VCONT ²š˜¨š›«š¨š™ › ¨–©š­–œ

š¬°–œ Ÿ¨›•œ: ‰­™š¬›•œ ±š­š•šœšüší, µ–—µüš™ ›® ›–œ¨š¬ ²šè³–—¨-
›•œ  «•ì”–—¨ ªš©šœ­š¯ “ ­•œ¬–—¯–—Ÿ™–—›,–œéµ–—™µ“ ©š¬ •, –œCONT -
š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç Ÿší–››•œ  ¨ ë › ”š›šª–—Ÿ™–—›é ¨•¯
¨š•š¨²,  •ª VCONT š¬°–œ Ÿ¨–­ û®•¬ •ö •©šµ­–ç Ÿší–››•œ  ¨ ë ›
”š›šª–—Ÿ™–—›é̈  è© í–”œ •› ±š™©›  BFD š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç
Ÿší–››•œ  ¨ ë › ”š›šª–—Ÿ™–—› µ:CONT ®BFD š¬°–œ Ÿ¨›•œ› –—›•› –—þ,
 •ª VCONT š¬°–œ Ÿ¨é –n1 ªšœ°  õš¨š›šªš™ › ²šœ«–—Ÿ™–—››•œ,–œ©•ç
–—-é²–¬–œìš©­•œ›•œ  ”š›šª› “,  •ª –-é ìš©­•œ›•œ  ©šœ²•œ üší•œ 
”š›šªé:
¢›«œ  ¬–—¯¨š› ±š¨šœ ¨èšª­š¯ •› õšìš­•››•œ  ® ìš©­•œ›•œ  é›©œ–—-

Ÿ™š›±š™©š› è›•œ:
£ µ–—” ©œ­š¯ “ ìš©­•œ›•œ  u1ÿ,•èö, ...,Up ­•œëš­–œ ±šë–œ«šªš›–—Ÿ™–—›,

–œéªšœ°š­–œ­š¯ “ é•© ìš©­•œ›•œ  üší•œ  üš´¨š›:
Šš••›”, –œìš©­•œ›•œ  •èÿ,..., UÊ (k<p) •›Ÿš±šë–œ«šªš›–—Ÿ™–—›é

²š­šœšœ–—¨ “ ›š³šìš©­–—Ÿ™š› 1.1±š™©š› è ›, •Ÿ•.
k� S(uh?=max(2S(ur)11<e<p, S(ur)<1):

h=] r=] r=]
Šš••›”, –œìš©­•œ›•œ  Ue',Ue+1", ...,UÊ •›Ÿš±šë–œ«šªš›–—Ÿ™–—›é,–œ©•ç

1 <e<k<p,²š­šœšœ–—¨ “ ›š³šìš©­–—Ÿ™š› 1.2±š™©š› è ›, •Ÿ•.

� S(uh?=max( S(up) I1<p1<p2<p ® S(up)<1):
h=e r=pi r=p.
õšìš­•›é ªš›­š›•›” ô°©š°–œ¯­š¯, •Ÿ• ›œš› µ û®­š¯ “ °–›• ¨•ª

ìš©­•œ:

ŒŸ• õšìš­•› µ û®­š¯ •› Õ ”, > Õ ....,Upe ìš©­•œ›•œ, šìš ª›èš-

›šª•›”ö ÓËÒ(L)=1- s(upe),–œéªš›­š›•›” õšìš­•›  üô°©š°–œ¯­š¯ ¨š• 
k=]

üší:
Šš••›”, –œ ô°©š°–œ¯­š¯ L1, Lè,..., õšìš­•››•œ µ Li (1<i<g)

õšìš­•›é ® ìš©­•œ›•œ  u1, •èö, ..., UÊ(1<k<p) •›Ÿš±šë–œ«šªš›–—Ÿ™–—›é
²š­šœšœ–—¨ •› ›š³šìš©­–—Ÿ™š› 1.3±š™©š› è ›, •Ÿ•.

ki
ÓËÒ(L)- S(u,)=min(OCT(L.)- s(u –—Ge<g, s(u )<OCT(Le),

r=l pl=l

1 <k1 <p):
žš¨šûš™› CONT š¬°–œ Ÿ¨ ö ìš©­•œ›•œ  üší•œ  ˜š›°­š¯é «š•š­–œ-

­–—¨ “ üš´¨š› ªšœ°–­ (±š¨šìš©š•³š› ©•çší–³–—Ÿ™–—››•œ ªš©šœ­–—¨ •›
é•© üší•œ  ìš©­•œ›•œ  ”š›šª›•œ  ˜š›°­š¯–—¨): –è- › ­•œš°œ­–—¨ “ ”-  š™›

š¨•›ší–”œ šœõ•”é, –œ  ±š¨šœ ªš©šœ­š¯ “ (B(e)/[1/A(e)])> Ä(Å)Æ(Å)
e=] k=]

ìš™¨š›é: •š©­•œ›•œé ©œ–±­–— •̈› •œª–—³¨² : •êšë › ³¨²–—¨ é›©œ­–—¨ •›
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A(1),...,A(n2-1) üší•œ–­ ®A(n2) üší  Æ(n2)-(Æ(n2)/2]±š© ìš©­•œ›•œé: ˆ›šµš¯
ìš©­•œ›•œ› é›©œ­–—¨•› •œªœ–œ«³¨²–—¨: •êšë › ³¨²  ìš©­•œ›•œé û®­–—¨•›
1.2±š™©š› è–­ö ¨ ›ü® š™«³¨²  ìš©­•œ›•œ  •ìšê­•¬é: Œœªœ–œ«³¨²  ìš©­•œ-
›•œé û®­–—¨•› 1.3±š™©š› è–­, ”š›  «•ê š™«±š™©š› è–­ ±›šœš­–œ “ û®•¬:
žšªšêšª «•ì”–—¨ ªš©šœ­–—¨ “ ¨•ª ±š© õšìš­•›  û®–—1̈.1 ±š™©š› è–­:
•™•ì•• èšœ–—›šª, ¨ ›ü® –œ•ìšê­•› •œªœ–œ«³¨²  ìš©­•œ›•œé ®•:

žš¨šûš™› vCONT š¬°–œ Ÿ¨ ö †è=1, 2, ...,n-1 šœõ•”›•œ µ ™–—œš”š›ü™–—œ  >
±š¨šœ ìš©­•œ›•œ  ©œ–±¨š› šêšë › ³¨²–—¨ é›©œ­–—¨•› A(1),...,A(n2) üší•œ–­
ìš©­•œ›•œé,  •ª •œªœ–œ«³¨²–—¨ö ¨›šµš¯ ìš©­•œ›•œé: ‹–—œš”š›ü™–—œ©œ–±-
¨š› ±š¨šœ •©šµ­–—¨ “ CONT š¬°–œ Ÿ¨–­ û®¨š› •³•¨š: †œì•• VCONT š¬°–œ Ÿ-
¨  šè³š©š›”  šœ«™–—›”,é›©œ­–—¨“ š™›û®¨š› •³•¨š›, –œ  ±š¨šœ •©šµ­•¬ “
í–”œš°–—™›Ÿší–›:

VCONT š¬°–œ Ÿ¨é ±•©®™š¬›“:
vCONT š¬°–œ Ÿ¨ (ˆ ®›–—™›üší› –—›•µ–çõšìš­•››•œ µ û®–—¨):
ˆ–—©”: •š©­•œ›•œ  üší•œ  A ˜š›°­š¯ (üšíé n), é•© üší•œ  ìš©­•œ-

›•œ  ”š›šª›•œ  Ô˜š›°­š¯ (üšíé n):
Œ¬”:•š©­•œ›•œ  û®¨š› •³•¨š:

1. Ššœ°š­–œ•¬ A ˜š›°­š¯é üš´¨š› ªšœ°–­ (A ˜š›°­š¯  ©šœœ•œé©•çš-
í–³•¬ • ±š¨š›¨š› û®–­ ©•çší–³•¬ ›š® ›œš›µ ±š¨šìš©š•³š›

©šœœ•œéÔ˜š›°­š¯–—¨): ••œš°œ•¬ 81-22 Ä(Ê)Æ(Å):
k=l

2. ••œš°œ•¬ g<1,†2< 1, DA(i)< A(i), DB(i)<B(i) (i=1, 2 ....,n):
3. ••œš°œ•¬ p1<1, †Í< †è, †4 << –-–è:
4. i=nè+1,†è+2,...,šœõ•”›•œ  ±š¨šœ ­•œš°œ•¬ A1(i-n2)< A(i), B1(i-n2)<-B(i):
5. žš¨šìš©š•³š›š²šœ Æ(1),Æ(2),...,Æ(n3)”š›šª›•œ–­ A(1), A(2), ...,A(n3)

ìš©­•œ›•œ µ °©›•¬ ›š³šìš©­–—Ÿ™š› 1.2 ±š™©š› è › ²š­šœšœ–ç
ìš©­•œ›•œ  Ue', Ue+1ÿ, ...,UÊ •›Ÿš±šë–œ«šªš›–—Ÿ™–—›:•™«ìš©­•œ›•œé
û®•¬üô°©š°–œ¯­š¯ õšìš­•› µ «œš›” ±š›•¬–­ ±š¨šìš©š•³š› Æ(1),
Æ(2), ...,Æ(nÍ)”š›šª–—Ÿ™–—››•œ µ:••œšªš›°›•¬ †Í šœõ•”é šœ©š”••¬–­
Æ(1),Æ(2),...,Æ(nÍ)©šœœ•œ µ˜œ–™šªš› ©šœœ•œé® ›œš›µ ±š¨šì©š•-
³š› ©šœœ•œéA(1), A(2), ...,A(n3) ©šœœ•œ µ:Šš©šœ•¬ ­•œš°œ–—¨›•œ

k
ÓËÒ(Ð1) S(up'),p1<p1+1:

p=e
6. ŒŸ•Æ(1)>0,šìš š›µ›•¬ ”š™¬5- ›:
7. ŒŸ• A1(1) ìš©­•œé ü  û®­–—¨ ô°©š°–œ¯­š¯ õšìš­•››•œ µ, šìš

š›µ›•¬ ”š™¬10- ›:
8. €©›•¬ ›š³šìš©­–—Ÿ™š› 1.3 ±š™©š› è › ²š­šœšœ–ç Li õšìš­•››

ô°©š°–œ¯­š¯ õšìš­•››•œ µ ® ìš©­•œ›•œ  •èö, þ...,UÊ •›Ÿš±š-
ë–œ«šªš›–—Ÿ™–—›±š¨šìš©š•³š›š²šœ Ô1(1),Æ1(2), ..., Æ1(n4)”š-
›šª›•œ› –—›•µ–çA1(1), A1(2), ...,A1(n4) ìš©­•œ›•œ µ: •™«ìš©­•œ›•œé
û®•¬ô°©š°–œ¯­š¯ Li õšìš­•› µ «œš›” ±š›•¬–­ ±š¨šìš©š•³š›
Æ1(1), Æ1(2),..., Æ1(n4)”š›šª–—Ÿ™–—››•œ µ: ••œšªš›°›•¬ †— šœõ•”é
šœ©š”••¬–­ Æ1(1),Ô1(2), ..., B1(n4)©šœœ•œ µ ˜œ–™šªš› ©šœœ•œé®
±š¨šìš©š•³š› ©šœœ•œéA1(1), A1(2), ...,A1(n4) ©šœœ•œ µ:••œš°œ•¬

k
OCT(L;<¾¹º(L; - 2 S(ue'):

e=l
9. ŒŸ•Ô1(1)>0,šìš š›µ›•¬ ”š™¬7- ›, ±šªšêšª «•ì”–—¨ö ”š™¬11- ›:
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10. žš¨šìš©š•³š›š²šœ Æ1(#),Æ1(2), ...,Æ1(n4)”š›šª›•œ–­ A1(1), A1(2),
..., A1(n4) ìš©­•œ›•œ µ °©›•¬ ›š³šìš©­–—Ÿ™š› 1.1 ±š™©š› è ›
²š­šœšœ–ç u1, •èÿ, ...,UÊ •›Ÿš±šë–œ«šªš›–—Ÿ™–—›:•™«ìš©­•œ›•œé û®•¬
üô°©š°–œ¯­š¯ õšìš­•› µ «œš›” ±š›•¬–­ ±š¨šìš©š•³š› Æ1(1).
Æ1(2), ...,Æ1(n4)”š›šª–—Ÿ™–—››•œ µ:••œšªš›°›•¬ †—šœõ•”é šœ©š”••-
¬–­ Æ1(1),Ô1(2), ....Æ1(n4)©šœœ•œ µ˜œ–™šªš› ©šœœ•œé® ›œš›µ ±š-
¨šìš©š•³š› ©šœœ•œéA1(1),A1(2), ...,A1(n4) ©šœœ•œ µ:••œš°œ•¬

k
ÓËÒ(Ð1)<<1- S(ue'),p1<p1+1:•›µ›•¬ ”š™¬9- ›:

e=l
11.••œš°œ•¬ ‰2- › •³•¨š™–­ •©šµ­š¯ °–—¨šœš™ ›Ÿší–›  šœõ•”é:
12.ŒŸ•S2<81,šìš ­•œš°œ•¬ 81<S2,g< †è:

13.••œš°œ•¬ †ü< †è+1, A(i)< DA(i), B(i)<DB(i) (i=1,2, ...,†):
14.ŒŸ•†è<–, šìš š›µ›•¬ ”š™¬3- ›:
15.†œì•• û®¨š› •³•¨š é›©œ•¬†è=µ «•ì”–—¨ •©šµ­š¯ •³•¨š›:
16.•¬°–œ Ÿ¨  šè³š©š›”› š­šœ©•¬:

¢›« œ 2:‰œ­š¯ •› ìš©­•œ›•œ  U=(u1,•è,..., Un) ­•œëš­–œ ²š˜¨–—Ÿ™–—›é,
™–—œš”š›ü™–—œuel ìš©­•œ  S(u;) ( (0,1](i=1,2,...,n)üšíé, õšìš­•››•œ  © ì•-
œ  K=(K1,K2,...,Km)­•œëš­–œ ²š˜¨–—Ÿ™–—›é®™–—œš”š›ü™–—œÅÑÊ© ì  õšìš­•› 

S(K))Ñ(0,1] (i=1, 2 ....,m) © ìšüšíé š™›ì••, –œ max(S(K,))> max (S(ui)):
1<j<m 1sisn

•š±š›ë­–—¨ “ °©›•¬ ²š˜¨–—Ÿ™š› –ü«š©šœª ‚, ‚, ,...,UT •›Ÿš²š˜¨–—-

Ÿ™–—››•œ,–œ©•ç T1,T2,...,TpeK,–œ–›” ²š­šœšœ•› ‚=‚‚,, ‚, ‚‚, =@,•Ÿ•
i=l

i # i (i=1,2,...,p® j=1,2, ...,p), S(u)< S(Ti) (i=1,2, ...,p) ìš™¨š››•œ › ®
ueUT

2(s(T;)- S(u))°–—¨šœ› –—›•›š í–”œš°–—™›šœõ•” (ô°©š°–œ¯­š¯ õšìš-
i=l ueUT

­•››•œ  üô°©š°–œ¯­š¯ ¨š••œ  üší•œ  °–—¨šœé¬ ›  í–”œš°–—™›):

Œ›Ÿš«œ­–—¨“, –œ ²š˜¨–—Ÿ™š› ²–¬–œìš©­•œ›•œé û®­–—¨•› ¨•ª ±š©

Ti © ì  õšìš­•› µ:
¢›«œ  ±š¨šœ š©•›š³–•–—Ÿ™š› ¨•ë •©šµ­š¯ •› ±•©®™š¬šœ«™–—›”›•œé.
ˆèšª­š¯ •› ³›«œ  ¬–—¯¨š› ¨•Ÿ–«›•œ ®BGM, PAC,PAD ²š˜¨š›«š¨š™ ›
¨–©š­–œ š¬°–œ Ÿ¨›•œ: ˆèšª­š¯ ¨•Ÿ–«›•œé ±š¨šì ©š›  •› š™› ¨š•-
©–­, –œû®¨š› ³›« œ›•œ ¬–—¯•¬ •›œš›µ µ ªšœ•¬  “ ô°©­•¬  ›üì•• û®­–ç
¨•ª õšìš­•› , ©šœ²•œ üší•œ  õšìš­•››•œ , ¨ ®›–—™›üší  õšìš­•›-
›•œ , í–”œ ”š›šª  © ìšüší•œ–­ õšìš­•››•œ , š™›ì•• “¬¨•¯ ”š›šª 
© ìšüší•œ–­ õšìš­•››•œ  «•ì”–—¨: ˆèšª­š¯ š¬°–œ Ÿ¨›•œ› –—›•›

ªšœ°  õš¨š›šªš™ › ²šœ«–—Ÿ™–—››•œ,–œ©•ç m-é õšìš­•››•œ 
© ìšüší•œ  ”š›šª› “,  •ª –-é û®­–ç ìš©­•œ›•œ  ”š›šªé:
•ìšµ–—µ­š¯ “ ±•©®™š¬Ÿ•–œ•¨é.
§•–œ•¨ 1: PAD š¬°–œ Ÿ¨–­ •©šµ­š¯ û®¨š› •³•¨š™–—¨ ™–—œš”š›ü™–—œ

õšìš­•› µ û®­š¯ ²–¬–œìš©­•œ›•œ  •›Ÿš²š˜¨–—Ÿ™–—›é±›šœš­–œ ü“ û®•¬š­•¬ 
í–”œ © ìšüší –—›•µ–çõšìš­•› µ:

¢›«œ  ¬–—¯¨š› ±š¨šœ ¨èšª­š¯ •› õšìš­•››•œ  ® ìš©­•œ›•œ  é›©œ–—-
Ÿ™š›±š™©š› è›•œ:
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£ µ–—” ©œ­š¯ •› u1, •è �, ...,Ue ìš©­•œ›•œé: Šš••›”, –œõšìš­•› 
© ìé ¬œšµ­–ç “ •1, •èÿ, ...,Ue ìš©­•œ›•œ  ±š¨šœ, •Ÿ• °–™–—Ÿ™–—›–—›  t(i) (t(i)<e)
²›šªš› Ÿ ­, –œ  ±š¨šœ ªš©šœ­š¯ •› ±•©®™š¬ìš™¨š››•œé.

(i)
1) S(u';)< S(K;), 2) S(u';)>S(K;) :

i=l i=l

ÓËÒ(Ê)=S(K)) - S(u';)šœõ•”é ªš›­š›•›” ¨›šµ–œ« š™«¬œšµ¨š› ±š¨šœ:
i=]

£ µ–—” õšìš­•››•œ  ²–¬–œK; (i=1,2,...,m)© ì•œé ¬œšµ­–ç •› •èö,..., Ue'

ìš©­•œ›•œ  ±š¨šœ:
Šš••›”, –œõšìš­•›  Åh (1< h<m) © ìé ²š­šœšœ–—¨ “ ›š³šìš©­–—-

Ÿ™š›2.1±š™©š› è ›, •Ÿ•.

¾¹º(Å))= min ((¾¹º(Å))):
1sj<m

Ÿ­  š¨²–çë ¨š•é ›èš›šª•›” [x]:
Šš••›”, –œô°©š°–œ¯­š¯ õšìš­•›é Ÿ–—™¬š©œ•¬  ”š›šª–­ •

ìš©­•œ›•œ  ±š¨šœ, •Ÿ• ªš©šœ­š¯ “ 1 <(0CT(L)/S(u)]<vìš™¨š›é:
Šš••›”, –œ v”š›šª–­ Õüû®­š¯ ìš©­•œ  ±š¨šœ LeŸ–—™¬š©œ•¬ õšìš-

­•›é ²š­šœšœ–—¨ “ ›š³šìš©­–—Ÿ™š› 2.2±š™©š› è ›, •Ÿ•.

–œ©•ç í–”œš°–—™›› é›©œ­š¯ “ é•© ²–¬–œŸ–—™¬š©œ•¬ õšìš­•››•œ :
Šš••›”, –œ v ”š›šª–­ Õüû®­š¯ ìš©­•œ›•œ  ±š¨šœ õšìš­•› 

(1<e<m)© ìé ²š­šœšœ–—¨ “ ›š³šìš©­–—Ÿ™š› 2.3±š™©š› è ›, •Ÿ•.
S(u)])).

–œ©•ç í–”œš°–—™›› é›©œ­š¯ “ é•© õšìš­•››•œ  š™› (i=1,2,...,m)© ì•œ ,
–œ–›µ±š¨šœ 1 < [S(K;)/S(u)]

žš¨šûš™› PAC š¬°–œ Ÿ¨ ö ìš©­•œ›•œ  üší•œ  ‚ ®õšìš­•››•œ  © -
ìšüší•œ  Ê ˜š›°­š¯›•œé «š•š­–œ­–—¨ •› üš´¨š› ªšœ°–­: •š©­•œ›•œ 
üší•œé ‚ ˜š›°­š¯ µ « ©šœª­–—¨ •› ±•œŸšªš›–—Ÿ™š¨²: ‹–—œš”š›ü™–—œüší 
ìš©­•œ›•œ  ±š¨šœ, ”š›  «•ê ªš› Ÿ–—™¬š©œ•¬ õšìš­•››•œ, ªš©šœ­–—¨ “ û®–—¨
é•© 2.2±š™©š› è , ±šªšêšª «•ì”–—¨ ªš©šœ­–—¨ “ û®–—é̈•© 2.3±š™©š› è , ®
•Ÿ• ¨›–—¨ •› š™«üší  ìš©­•œ›•œ, –œ–›µ”š›šªé í–”œ “ é•© 2.3±š™©š› è ö
é›©œ­š¯ ¨•ª õšìš­•› µ û®­–ç ìš©­•œ›•œ  ”š›šª µ, šìš š™«ìš©­•œ›•œé
ìš±­–—¨ •› OCER±•œŸ–—¨:ùš›  «•ê OCER±•œŸ–—•̈çš¯ ìš©­•œ›•œ  ±š¨šœ
õšìš­•››•œ  ²–¬–œ© ì•œé ¬œšµ­–ç •›, ìš©­•œ›•œé û®­–—¨ •› é•© 2.1
±š™©š› è , ±šªšêšª «•ì”–—¨ ªš©šœ­–—¨ “ š›µ–—¨ ±šë–œ«üší  ìš©­•œ›•œ 
û®¨š›é: Šš©šœ­–—¨ “ š›µ–—¨ ±šë–œ« üší  ìš©­•œ›•œ  û®¨š›é ›š® š™›
«•ì”–—¨, •œ² –œ®“±š™©š› è–­ û®•¬ • ©­™š¬üší  ìš©­•œ›•œé •ìšê­–—¨ •›:
•¬°–œ Ÿ¨  šè³š©š›”› š­šœ©­–—¨ “, •Ÿ• ²–¬–œìš©­•œ›•œé û®­–—¨•›:

PAC š¬°–œ Ÿ¨é ±•©®™š¬›“.
PAC š¬°–œ Ÿ¨ (¡®–—¨©šœ²•œ © ìšüší•œ  õšìš­•››•œ µ):
ˆ–—©”: õšìš­•››•œ  © ìšüší•œ  Ê ˜š›°­š¯ (üšíé m), ìš©­•œ›•œ 

©šœ²•œ üší•œ  ‚ ˜š›°­š¯ (üšíé –1),©œ­š¯ üší•œ › ±š¨šìš-
©š•³š› ìš©­•œ›•œ  ”š›šª›•œ  Ô˜š›°­š¯ (üšíé –—):

•¬”: ‰šœ²•œ© ìšüší•œ  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› •³•¨š:

1. øœ–™šµ›•¬OCER±•œŸé(üšíé 2(max(S(K,))/min(S(u,)11+1):
1sj<m Isisn

I

I

©šœœ•œé©•ç•œ–­ í–³•¬ • ©•ç•œ–­ í–³•¬ ›š® ›œš›µ ±š¨šìš©š•-
³š› ©šœœ•œéÔ˜š›°­š¯–—¨): ••œš°œ•¬ i

3. ••œš°œ•¬ Æ(i):
4. ŒŸ• v=0,šìš š›µ›•¬ ”š™¬12- ›:
5. ŒŸ•� ”š›šª–­ ui ìš©­•œ›•œ  ±š¨šœ üªš Ÿ–—™¬š©œ•¬ õšìš­•›, šìš

š›µ›•¬ ”š™¬7- ›:
6. €©›•¬ ›š³šìš©­–—Ÿ™š› 2.2 ±š™©š› è › ²š­šœšœ–ç Ÿ–—™¬š©œ•¬ 

õšìš­•›: •™«õšìš­•› µ û®•¬[OCT(L)/S(u:)]”š›šª–­ • ìš©­•œ›•œ:
••œš°œ•¬ v-[OCT(L)/S(u)))•›µ›•¬ ”š™¬4- ›:

7. ŒŸ• v<[S(K1)/S(u:)],šìš š›µ›•¬ ”š™¬9- ›:
8. ¤›©œ•¬ v”š›šª–­ • ìš©­•œ›•œ  ±š¨šœ õšìš­•›  Ke © ì é•© ›š³š-

ìš©­–—Ÿ™š› 2.3±š™©š› è : [v/[S(K.)/S(u;)]]±š© © ì  üô°©š°–œ¯­š¯
™–—œš”š›ü™–—œõšìš­•› µ û®•¬[S(K.)/S(u;)]”š›šª–­ ui ìš©­•œ›•œ: ••-
œš°œ•¬ v-[v//[(Ke) IS(u:)]][S(K.)/S(u)):ŒŸ•v=0,šìš š›µ›•¬ ”š™¬12- ›:

9. ”š›šª–­ •; ìš©­•œ›•œ› š­•¬šµ›•¬ OCER±•œŸ  ¨•ë:
10. ŒŸ• OCER ±•œŸ  ²–¬–œìš©­•œ›•œ  ±š¨šœ õšìš­•››•œ  –ü ²–¬–œ

© ì•œ› •› ¬œšµ­–ç,šìš š›µ›•¬ ”š™¬12- ›:
11. OCER ±•œŸ  ìš©­•œ›•œé û®•¬ ›š³šìš©­–—Ÿ™š› 2.1 ±š™©š› è–­

é›©œ­š¯ © ì  ¨•ª ±š© üô°©š°–œ¯­š¯ õšìš­•› µ: ¡®­š¯ ìš©­•œ-
›•œé šœ©š”••¬ OCER±•œŸ µ: •›µ›•¬ ”š™¬10- ›:

12.••œš°œ•¬ i< i+1:ŒŸ• i<n1,šìš š›µ›•¬ ”š™¬3- ›:
13.ŒŸ• OCER±•œŸ–— ª̈š› ìš©­•œ›•œ, šìš «œš›” û®•¬š™›ì •  © ì 

üô°©š°–œ¯­š¯ õšìš­•› µ, –œ µû®­–—¨•› OCER±•œŸ  ²–¬–œìš©­•œ-
›•œé ¨ š• ›, ® •©šµ­–—¨ “ õšìš­•›  í–”œš°–—™›üší–­ üô°©š°–œ¯-
­š¯ ¨š•:

14. •¬°–œ Ÿ¨  šè³š©š›”› š­šœ©•¬:
PAD š¬°–œ Ÿ¨é PAC š¬°–œ Ÿ¨ µ ©šœ²•œ­–—¨ “ ¨ š™› ›œš›–­, –œ”š™¬

8-–— ṏšìš­•›  © ì é›©œ­–—¨ “–üŸ• 2.3±š™©š› è–­, š™¬2.1±š™©š› è–­:
¢›« œ 3:‰œ­š¯ “ – ©šœœìšœ–—›šª–ç A=(a1,az, ... ,an) ²š˜¨–—Ÿ™–—›:

•š±š›ë­–—¨ “ °©›•¬ k-©œ–±–—¨›•œ ̈  ë–µ–­ A ²š˜¨–—Ÿ™–—› µA1=(a1),A2=(az),...,
An=(an) •›Ÿš²š˜¨–—Ÿ™–—››•œ  •©šµ¨š› ±š¨šœ š›±œšõ•è© k-©œ–±–—¨›•œ í–”-
œš°–—™›”š›šªé: §–—™¬š©œ•¬ “ ›š® k-©œ–±–—¨ µ•©šµ­š¯ •›Ÿš²š˜¨–—Ÿ™–—››•œ 
k-©œ–±–—¨:

A ²š˜¨–—Ÿ™š› k ©œ–±–—(̈k>1 ²›šªš› Ÿ ­ “) ªš›­š›•›” ›œš š™›ì • 
©œ–±–—¨é,–œ  ¨•ë ¨©›–ç •›Ÿš²š˜¨–—Ÿ™–—››•œ  ”š›šªé ü  °•œš˜š›µ–—¨ k Ÿ­ ›:

„¨š› ³›« œ šêšëš›–—¨ “ ©•³›–¬–° šªš› Ÿší–››•œ–­ ¨ šüší û®¨š›
õš¨š›šª (›ª. 1):

ˆ šüší û®¨š› õš¨š›šª ©•³›–¬–° šªš› Ÿší–››•œ šêšëš›–—¨ •›
û®­–ç õšìš­•›  •˜œ•œ µ õšìš­•›š™ › íšŸ•Ÿ› š•© ´š›š²šœ ²šµ•¬–­
û®•¬ • õšìš­•›  •˜œ µ û®¨š› –—çç–—Ÿ™š›è•ç¨š› ìš©´šê–­,  ›üì•• ›š® û®–ç
ª©œ ü›•œ µ:

ž ¨›šªš› ³›« œé ±•©®™š¬›“. ©œ­š¯ “ õšìš­•›, –œ› š›±œšõ•è© “
–—ç ç (¨ šüší) û®•¬–­ ²šõš›•¬ – ¨š• : ‹–—œš”š›ü™–—œû®¨š› °–œ¯–ç–—Ÿ™š›
õš¨š›šª õšìš­•›é ü  ªšœ•¬  ²šõš›•¬ k- µ èš© ¨š••œ  ®õšìš­•›  •˜œ•œ µ
•©šµ­–—¨ “ ¨ š­–œ ¬š™›–—Ÿ™š¨²©•³›–¬–° šªš› Ÿší–›: •š±š›ë­–—¨ “ °©›•¬
š›±œšõ•è© û®¨š› °–œ¯–ç–—Ÿ™–—››•œ í–”œš°–—™›”š›šªé:

2. Ššœ°š­–œ•¬ Ê® ‚ ˜š›°­š¯›•œé é•© üší•œ  üš´¨š› (‚ ˜š›°­š¯ 
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®

„ª. 1: ˆ šüší û®¨š› ©•³›–¬–° š

•ª›±š™© “, –œ©•³›–¬–° šªš› °–—¨šœš™ › Ÿší–›é ª¬ ›  í–”œš°–—™›,
•Ÿ• í–”œš°–—™›¬ ›  û®¨š› °–œ¯–ç–—Ÿ™–—››•œ ”š›šªé:

k-©œ–±–—¨›•œ ìš±š›ë­–ç í–”œš°–—™›”š›šªé ›èš›šª•›” S(n,k):
¢›«œ  ±š¨šœ š©•›š³–•–—Ÿ™š› ¨•ë •©šµ­š¯ •› ±•©®™š¬š—«™–—›”›•œé.
•ìšµ–—µ­š¯ “ ±•©®™š¬Ÿ•–œ•¨é.
§•–œ•¨ 2:n>1® k>2«•ì”–—¨ ©•ç  –—› 

1, •Ÿ• – <k
s(n,k)= –-1

•Ÿ• 1<k < –:

ˆèšª­š¯ “ ÓÒÒš¬°–œ Ÿ¨ ®šìšµ–—µ­š¯, –œš™«š¬°–œ Ÿ¨–­ ™–—œš”š›-
ü™–—œõšìš­•›  û®–—¨› œšªš›šµ­–—¨ “ S(n,k)”š›šª–­ û®¨š› °–œ¯–ç–—- -
Ÿ™–—››•œ ¨ ë–µ–­:
žšè­š¯ “, –œ™–—œš”š›ü™–—œõšìš­•›  •˜œ•œ µ ®û®¨š› õš¨š›šª ª©œ ü-
›•œ µ •©šµ­–ç °–—¨šœš™ › ©•³›–¬–° šªš› Ÿší–›  ¬š™›–—Ÿ™–—››“

–œ©•ç Ô-› ¨•ª ª©œ ü µ •©šµ-
­–ç Ÿší–›  ¬š™›–—Ÿ™–—››“, –-é š™«õšìš­•› µ û®­–ç ìš©­•œ›•œ 
”š›šªé:
¢›« œ 4:£ µ–—” ©œ­š¯ •› ¨ ®›–—™›•œªšœ–—Ÿ™š›õšìš­•››•œ µ é•©

•œªšœ–—Ÿ™š›û®¨š› •›Ÿšªš ©œ­š¯ ¬š™›–—Ÿ™–—››•œ–­ìš©­•œ›•œ  ²š˜¨–—-
Ÿ™–—›é,w ²š˜¨–—Ÿ™š› ìš©­•œ›•œ  ¨ šüší û®–—  ̈œšªš›šµ›–ç •œª–—›–—™›š-
© ì •šœ”•œ, w ²š˜¨–—Ÿ™š› ­œš ¨š•›šª  ªšœ°š­–œ­š¯–—Ÿ™š› ±šœš²•œ–—-
Ÿ™–—›,™–—œš”š›ü™–—œJeW (i=1,2,...,n)ìš©­•œ  û®¨š› di •š±¨š›š™ › õš¨š›šªé:
‹–—œš”š›ü™–—œìš©­•œ  û®¨š› õš¨š›šªé ±š­š•šœ “ 1 ¨ š­–œ  (²–¬–œìš©-
­•œ›•œé –—›•› û®¨š› ¨ ®›–—™›õš¨š›šªé): •š±š›ë­–—¨ °©›•¬ û®¨š› •œª–—
•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°  ±š¨šœ ²–¬–œ•š±¨š›š™ › õš¨š›šª›•œ › ²š­š
œšœ–çª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›ìš™¨š›:

w ²š˜¨–—Ÿ™š› ­œš ©œ­š¯ < ¨š•›šª  ªšœ°š­–œ­š¯–—Ÿ™š› ±šœš²•-
œ–—Ÿ™–—›é¨•ª›š²š›­–—¨ “ ±•©®™š¬û®–­. •Ÿ• šìš I' ìš©­•œ  û®–—¨éü 
ªšœ•¬  •ª••¬, ”š›  «•ê ü  š­šœ©­•¬ ìš©­•œ  û®–—¨é:Je ìš©­•œé ªš›­š›•›” Jewìš©­•œ  ›š³–œ«,  •ª ), ìš©­•œé Ji
ìš©­•œ  ±šë–œ«, •Ÿ• °–™–—Ÿ™–—›–—›  ìš©­•œ›•œ  Jiz "...JikeW ±šë–œ-

«šªš›–—Ÿ™–—›,–œé²š­šœšœ–—¨ “ Jil Jik ® Jit ...Jik ìš™¨š››•-

œ ›:
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•š©­•œ›•œ  w ²š˜¨–—Ÿ™š› ±š¨šœ ªšœ°šµ–—µšª ªš›­š›•›” ªš¨š™š-
ªš› ”:-- (0,+ 00))š¨²–çëšŸ ­ î–—›ªµ š, –œéšœ©šìš©ª•œ–—¨ “ w ²š˜¨–—Ÿ™–—›é
[0,+ 00))õš¨š›šªš™ › ¨ ëšªš™”  ­œš: •™• «•ì”–—¨ ™–—œš”š›ü™–—œJeW ìš©­•œ 
±š¨šœ f(J)-› µ–—™µ“ ©š¬ • ìš©­•œ  û®¨š› •ª ˜²é:

ªšœ°šµ–—µšªé ªš›­š›•›” ª–ê•ª©, •Ÿ• š™› ²š­šœšœ–—¨ “ ±•©®™š¬
ìš™¨š››•œ ›.

1. µš›ªšµš¯ te[0,+o))±š¨šœ ©•ç  –—›  (JeWI f(J)=t)/<2,
2. ²–¬–œJ<I' ìš©­•œ›•œ  ±š¨šœ ©•ç  –—›  f(J)+13f(J),
3. •Ÿ• (JeWI f(J)=t)/=0,šìš (JeWI f(J)=t') =0²–¬–œt'>t šœõ•”›•œ  ±š¨šœ,
4. •Ÿ• ew ìš©­•œ›•œ  ±š¨šœ °–™–—Ÿ™–—›–—›  š™›ì •  te[0,+o)šœõ•”,

–œ  ±š¨šœ f(J)=t,(J*eWIf(J*)=t)|=1® f(J')>t,šìš I' ìš©­•œé ±š›« •š-
›–—¨ ìš©­•œ  ±šë–œ«:

ª–ê•ª© ªšœ°šµ–—µšªé ²š­šœšœ–—¨ “ ²–¬–œ•š±¨š›š™ › õš¨š›šª-
›•œ ›, •Ÿ• ªš©šœ­š¯ “ f(J;)+1<di ìš™¨š›é i=1,2....,–—²–¬–œšœõ•”›•œ  ±š¨šœ:

•š©­•œ›•œ  w ²š˜¨–—Ÿ™š› ® ¨š•›šª  ªšœ°š­–œ­š¯–—Ÿ™š› ±šœš²•-
œ–—Ÿ™š›(W.<) ˜–—™°é±šœ¨šœ “ ›•œªš™šµ›•¬ š™›ì •  ª–ç¨›–œ–è­š¯ °œšî  ©••
”–­, –œ  °š°šŸ›•œé w ²š˜¨–—Ÿ™š› ©šœœ•œ›•›,  •ª °š°šŸ µ ªš šç•ç «•ì 
°š°šŸé š™›® ¨ š™› š™›«•ì”–—¨, •œ² Ji

‚©šµ­š¯ šµ ª¬ ª °œšî› š›­š›–—¨ •› ìš©­•œ›•œ  ªš³­š¯–—Ÿ™š›

°œšî:
žš™©›  “ û®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ ²–¬–œ•š±¨š›š™ ›

õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°šµ–—µšª  ªšê–—µ¨š› š¬°–œ Ÿ¨ (•Ÿ•
š™«ì •  ªšœ°šµ–—µšª °–™–—Ÿ™–—›–—› ): •™«š¬°–œ Ÿ¨  ªšê–—µ¨š› ±š¨šœ ¨èšª-
­š¯ “ ²–¬–œ•š±¨š›š™ › õš¨š›šª›•œ  û®ší–³¨š› š¬°–œ Ÿ¨ ®šìšµ–—µ­š¯ “,
–œª–ê•ª© ªšœ°šµ–—µšªé ²š­šœšœ–—¨ “ ²–¬–œ•š±¨š›š™ › õš¨š›šª›•œ › š™›®
¨ š™› š™›«•ì”–—¨, •œ² š™›²š­šœšœ–—¨ “ ²–¬–œû®ší–³­š¯ •š±¨š›š™ › õš¨š-
›šª›•œ ›: £š ›èš›šª–—¨ “, –œ¨ è© ªšœ•¬  “ •š±¨š›šíšª­•¬ û®ší–³­š¯ •š±-
¨š›š™ › õš¨š›šª›•œ  « ©šœª¨š¨²:

•™•ì •–­, ²–¬–œ•š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°š-
µ–—µšª  °–™–—Ÿ™–—›éìšœ˜•¬–— ±š¨šœ ªšœ•¬  “ ô°©­•¬ ›è­š¯ š¬°–œ Ÿ¨ µ: ‚šªš™›
š™«ì •  •©–—°–—¨éš™›”š› “¬šœ«™–—›š­•©ü“, ”š›  –œš™«š¬°–œ Ÿ¨  õš¨š›š
ªš™ › ²šœ«–—Ÿ™–—›é– ªšœ°  “, –œ©•ç –-é ìš©­•œ›•œ  ”š›šª› “: Žš›ªš¬  “
–—›•›š¬ ²–¬–œ•š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°šµ–—µšª 
°–™–—Ÿ™š›ìš™¨š›, –œ›š­•¬  šœš° “ •©–—°­–—¨:

Š•›Ÿš«œ•›”, –œìš©­•œ›•œ  ªš³­š¯–—Ÿ™š› °œšî› –—›  ¨ šª °š°šŸ,
–œ › –—çç­š¯ –ü¨  šç•ç üªš °œšî–—¨: •™«°š°šŸ › w ²š˜¨–—Ÿ™–—› µ±š¨šìš-
©š•³š›–ç ìš©­•œé ªš›­š›•›” ¨•ª›šœªš™ › ìš©­•œ: •™«ì •  •›Ÿš«œ–—Ÿ™–—-

›é “šªš› •š±¨š›šíšª–—¨ ü“, ”š›  –œ,•Ÿ• š™«°œšî› –—›•›š ¨•ª µ š­•¬  Jit,

Jiz...Jik (k>1)¨•ª›šœªš™ › ìš©­•œ›•œ, šìš °œšî › ªšœ•¬  “ š­•¬šµ›•¬ ¨•ª

î ª© ­ I' ¨•ª›šœªš™ › ìš©­•œ š™›¨ šµ›•¬–­ Ji Jiz . .Jik°š°šŸ›•œ  ±•©:

£ µ–—” di,d?,..., d'n ªš¨š™šªš› û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ

•› J1,Jè, ..., ìš©­•œ›•œ  ±š¨šœ,  •ª Jil-é ¨•ª›šœªš™ › ìš©­•œ› “:

di -dit +1, d2-din +1, ..., -dit +1 •š±¨š›š™ › õš¨š›šª›•œ › ªš›­š-

›•›” ³ •© í–”œšµ­š¯ û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ:
•ìšµ–—µ­š¯ •› ±•©®™š¬Ÿ•–œ•¨›•œé.
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a §•–œ•¨ 3: •–¬–œû®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç
ª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›±š¨šœ š›±œšõ•è© “ ® ²š­šœšœ,

–œì••˜  ©•ç  –—›•›š dit >1 ìš™¨š›é:

§•–œ•¨ 4:ŒŸ• dil >1,šìš °–™–—Ÿ™–—›–—›  ª–ê•ª© ªšœ°šµ–—µšª, –œé

²š­šœšœ–—¨ “ ²–¬–œdi -dit +1,d2-di +1, ...dn -dit1 ³ •© í–”œšµ­š¯ >

û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ ›:
Œœœ–œ«_°¬³–—¨›•œªš™šµ­š¯ •› ¨èšª­š¯ VCONT ®PAC š¬°–œ Ÿ¨›•œ ›

±š¨šìš©š•³š› ¯œš°œ•œ  ®û®¨š› ³›« œ›•œ  ¬–—¯¨š› ±š¨šœ ¨èšª­š¯ ODPAC
¯œš°œš™ › ±š¨šªšœ°  ›ªšœš°œ–—Ÿ™–—››•œé:

OOPAC ±š¨šªšœ°  ªš˜¨–—¨ ¨èšª­š¯ •› 28 ìœ–µ•«–—œš›•œ® 7 •›Ÿš-
¯œš°œ•œ:žš¨šªšœ°é ¨èšª­š¯ “ BASIC¬•˜­–­ VisualBasic̈  ëš­š™œ–—¨Windows
ôì•œšµ –› ±š¨šªšœ°  ±š¨šœ:

žš¨šªšœ°é ²šµ © ì  ±š¨šªšœ° “ ®±›šœš­–œ–—Ÿ™–—›–—›  ±•©š°š™–—¨
 œ ²šçš«œšªš˜¨–—¨ é›«°œª•¬–—›–œš›–œ ¯œš°œš™ › ¨–«–—¬›•œ:

ODPAC ¯œš°œš™ › ±š¨šªšœ°é ›•œ«œ­š¯ “ <<Ššœ•>> ý²é-–—¨ û®¨š›
³›« œ›•œ  ¬–—¯¨š› ±š¨šœ, –œ  šœ«™–—›”–—ṏšìš­•››•œ  û®–—¨ µ •©šµ­–ç
Ÿší–››•œ  ”š›šªé ›­š˜•¬ “ 17 ©–ª–•–­:

žš­•¬­š¯›•œ–—¨ ›•œªš™šµ­š¯ •› ¨ ®›–—™›üší  õšìš­•››•œ µ û®¨š›
³›«œ  ¬–—¯¨š› ±š¨šœ ¨èšª­š¯ š¬°–œ Ÿ¨  ® ±š™©›  š¬°–œ Ÿ¨  šè³š©š›” 
šœ«™–—›”›•œ ±š¨•¨š©–—Ÿ™š› šç™–—•šª›•œ, ›ªšœ›•œ ® ¨èšª­š¯ ¯œš°œš™ ›
±š¨šªšœ°  ›•œ«œ¨š› šª©:

žƒˆ„•Š•„ £‡†’‹§„Œ‡„ †’ Œø‡•ž•„€†’ˆ„Œ‡¤

1. ˆèšª­š¯ •› ¨ ®›–—™›üší  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ³›«œ 
¬–—¯¨š› ²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–œ Ÿ¨›•œ (CONT,VCONT): ‰­™š¬-
›•œ  ±š­š•šœšüší, µ–—µüš™ ›® ›–œ¨š¬ ²šè³–—¨›•œ  «•ì”•œ–—¨ ªš-
©šœ­š¯ ­•œ¬–—¯–—Ÿ™–—›éµ–—™µ“ ©š¬ •, –œCONT š¬°–œ Ÿ¨–­ û®•¬ •
•©šµ­–ç Ÿší–››•œ  ¨ ë › ”š›šª–—Ÿ™–—›é̈ •¯ ¨š•š¨²,  •ª VCONT,
š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç Ÿší–››•œ  ¨ ë › ”š›šª–—Ÿ™–—›é̈ è© í–”œ
•› ±š™©›  BFD š¬°–œ Ÿ¨–­ û®•¬ • •©šµ­–ç Ÿší–››•œ  ¨ ë › ”š›šª–—-
Ÿ™–—› µ:CONT ®BFD š¬°–œ Ÿ¨›•œ› –—›•›  •ª VCONT š¬°–œ Ÿ¨é nn12
ªšœ°  õš¨š›šªš™ › ²šœ«–—Ÿ™–—››•œ,–œ©•ç –—-é²–¬–œìš©­•œ›•œ 
”š›šª› “,  •ª –-é ìš©­•œ›•œ  ©šœ²•œ üší•œ  ”š›šªé [5,7]:

2. ˆèšª­š¯ •› ©šœ²•œ © ìšüší•œ  õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š›
³›«œ  ¬–—¯¨š› ¨•Ÿ–«›•œ ® ²š˜¨š›«š¨š™ › ¨–©š­–œ š¬°–œ Ÿ¨›•œ
(BGM, PAC,PAD): •ìšµ–—µ­š¯ “ Ÿ•–œ•¨, –œPAD š¬°–œ Ÿ¨–­ •©šµ­š¯
û®¨š› •³•¨š™–—¨ ™–—œš”š›ü™–—œõšìš­•› µ û®­–ç ²–¬–œìš©­•œ›•œ 
•›Ÿš²š˜¨–—Ÿ™–—›é ±›šœš­–œ ü“ û®•¬š­•¬  í–”œ © ìšüší –—›•µ–ç
õšìš­•› µ: ˆèšª­š¯ ¨•Ÿ–«›•œé ±š¨šì ©š›  •› š™›  ¨š•©–­, –œ
û®¨š› ³›« œ›•œ ¬–—¯•¬ •›œš›µ µ ªšœ•¬  “ ô°©­•¬  ›üì•• û®­–ç ¨•ª
õšìš­•› , ©šœ²•œ üší•œ  õšìš­•››•œ , ¨ ®›–—™› üší 
õšìš­•››•œ , í–”œ ”š›šª  © ìšüší•œ–­ õšìš­•››•œ , š™›ì•• “¬
¨•¯ ”š›šª  © ìšüší•œ–­ õšìš­•››•œ  «•ì”–—¨: ˆèšª­š¯
š¬°–œ Ÿ¨›•œ› –—›•› mnz ªšœ°  õš¨š›šªš™ › ²šœ«–—Ÿ™–—››•œ,–œ©•ç m-é
õšìš­•››•œ  © ìšüší•œ  ”š›šª› “,  •ª –-é û®­–ç ìš©­•œ›•œ 
”š›šªé [2,3]:
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3. žšè­šœª­š¯ “ û®­–ç ™–—œš”š›ü™–—œõšìš­•›  ±š¨šœ û®¨š› °–œ¯–ç–—-
Ÿ™–—››•œ í–”œš°–—™›”š›šª  šœõ•”é: ˆèšª­š¯ “ ™–—œš”š›ü™–—œõšìš-
­•›  û®–—¨éí–”œš°–—™›”š›šª–­ û®¨š› °–œ¯–ç–—Ÿ™–—››•œ ¨ ë–µ–­
 œšªš›šµ›–ç š¬°–œ Ÿ¨ [4]:

4. •ìšµ–—µ­š¯ “ û®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ ²–¬–œû®š-
í–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°šµ–—µš-
ª  °–™–—Ÿ™š›š›±œšõ•è© ® ²š­šœšœ ìš™¨š›, –œéŸ–—™¬“ ©š¬ • ²–¬–œ...
û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç ª–ê•ª© ªšœ°š-
µ–—µšª  °–™–—Ÿ™–—›éìšœ˜•¬ ¨•ª •©–—°–—¨–­öšêš›µ ª–ê•ª© ªšœ°šµ–—-
µšª  •©šµ¨š› š¬°–œ Ÿ¨  ªš©šœ¨š› [1]:

5. •ìšµ–—µ­š¯ “ û®¨š› •œª–—•šœ” µ ªš˜¨­š¯ ±š¨šªšœ°–—¨ ²–¬–œ³ •©
í–”œšµ­š¯ û®ší–³­š¯ •š±¨š›š™ › õš¨š›šª›•œ › ²š­šœšœ–ç
ª–ê•ª© ªšœ°šµ–—µšª  °–™–—Ÿ™š›­•œš²•œ™š¬Ÿ•–œ•¨ [6]:

6. ˆèšª­š¯ “ õšìš­•››•œ µ ìš©­•œ›•œ  û®¨š› ³›«œ  ¬–—¯¨š› ¯œš-
°œš™ ›±š¨šªšœ°, –œé›•œ«œ­š¯ “ <<Ššœ•>> ý²é-–—¨ û®¨š› ³›« œ›•œ 
¬–—¯¨š› ±š¨šœ, –œ  šœ«™–—›”–—ṏšìš­•››•œ  û®–—¨ µ •©šµ­–ç
Ÿší–››•œ  ”š›šªé ›­š˜•¬ “ 17©–ª–•–­ ([8] ® ›•œ«œ¨š› ©•ç•ªš›”):

•©•›š³–•–—Ÿ™š› Ÿ•¨š™  èœëš›šª›•œ–—¨ ±œšìšœšªš¯
šè³š©–—Ÿ™–—››•œ

1. ÄàÐÞáÑÒÎÏÀ.½.,ÉÊËÌÍÎÏ C.A. ¸ÑÓ÷ÚÓÝÕäÓÑÕ ÝÓËÒÞÒÓÖÏÓÑÌËâÓÔÕÑ
ËÌñÑËÒÔÓÔÞÏÕÎÊÓÐÐÑÊÒÏÓæÓÐÞËáÕËÞÏÕÎÝâÎ ÝÔÌÚáÐÓßÑËËÓÐÏÓàËÕËÒÑäå II¼ÐÕÊ-
âÞÝÏÞÎ äÞÒÑäÞÒÕÊÞ,Ôåá. 3,ÁÐÑÔÞÏ,1984.Ë.25-31.

2.ÉÊËÌÍÎÏ C.A.,¾ÔËÑáÎÏÔ.¹.,¼Þ� ÕÏÎÏ Å.Ä., ÂÑâÕÊËÑÒÎÏM.M., � ÌàÊÓÔ
ò.Â. ÇÞÝÞÖÞÓáÒÕäÞâãÏÓæÓÐÞËÊÐÓÎâÑÏÒå/l ¼ÐÓäå� âÑÏÏÓËÒã,ËÒÐÓÕÒÑâãËÒÔÓ Õ
ÞÐÚÕÒÑÊÒÌÐÞÄÐäÑÏÕÕ,No 2,ÁÐÑÔÞÏ,1989.Ë45-46 -

3. ÉÊËÌÍÎÏ C.A. ¾ÝÏÓäÑÐÏÞÎÍÞÝÞÖÞÐÞËÊÐÓÎâÑÏÒÐÞÍÏåÚ ÒÕáÓÐÞÍäÑÐÓÔ Õ
ÞâæÓÐÕÒäáÐÕ÷âÕïÑÏÏÓæÓÐÑ� ÑÏÕÎ II ·ÍÔÑËÒÕÎ̧Ä¸ ½Ä ÕÜ·»Ä. ¹ÑÐÕÎTH, ºÓä
LVI, N2, ÁÐÑÔÞÏ,2003.Ë.500-508.

4. ÉÊËÌÍÎÏ C.A. ¸ÞÕäÑÏã� ÑÑ ÊÓâÕÖÑËÒÔÓÊ-ÐÞÍ÷ÕÑÏÕàáÐÕÐÞÍ÷ÕÑÏÕÕ
äÏÓïÑËÒÔÞ ÏÞáÓÝäÏÓïÑËÒÔÞ,ËÓÝÑÐïÞñÕÚÑÝÕÏËÒÔÑÏÏåÑ� âÑäÑÏÒå IIÂÓÝÑâÕ-
ÐÓÔÞÏÕÑ,ÓáÒÕäÕÍÞßÕÎ,ÌáÐÞÔâÑÏÕÑ:¹÷. ÏÞÌÖÏ. ÒÐ.I Ü·»Ä. Æåá.3, Nl. ÁÐÑÔÞÏ,
2003.Ë.23-29.

5.ÉÊËÌÍÎÏ C.A.ÇÞÝÞÖÞÓÝÏÓäÑÐÏÓæÓÐÞËÊÐÓÎâÑÏÒÓÝÕÏÞÊÓÔÓæÓÐÞÍäÑÐÞ Õ
áÐÕ÷âÕïÑÏÏåà ÞâæÓÐÕÒä ÑÑÐÑ� ÑÏÕÎ II ÆÑËÒÏÕÊ·ÏïÑÏÑÐÏÓà ÄÊÞÝÑäÕÕÄÐäÑÏÕÕ.
Ò.1,No 2,ÁÐÑÔÞÏ,2004.Ë.270-274.

6. ÉÊËÌÍÎÏ C.A. »ËâÓÔÕÑËÌñÑËÒÔÓÔÞÏÕÎÊÓÐÐÑÊÒÏÓæÓÐÞËáÕËÞÏÕÎÝâÎ
ÝÔÌÚËÒÞÏÓÖÏÓàËÕËÒÑäåÐÞËÊÐÓÎâÑÏÒ II·ÍÔÑËÒÕÎ̧Ä¸ ½Ä ÕÜ·»Ä. ¹ÑÐÕÎTH,
ºÓä LVII, N2, ÁÐÑÔÞÏ,2004.¹. 343-347.

7. “”•–—˜™š› ‚.ž.: „–—™›š© ì ìœ–µ••–œ›•œ  ­œš ¯œš°œ•œ  ²šè³¨š›
vCONT š¬°–œ Ÿ¨é II ˆ ë²–—±šªš› ° ©šõ–ç–­  ›™–—Ÿ•œ,•š›šû–œ, 2008,“ë 100-
104:

8. “”•–—˜™š› ‚.ž.: ˆ šüší û®¨š› ³›« œ›•œ  ¬–—¯¨š› ª œšêšªš› ¯œš-
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¹. Ä. ÉÊËÌÍÎÏ

Â¾×ÁÀ·½¾ÆÄ¸·Á ÇÄ×ÄØ ½Ä¹Å½¾ÙÕ ÕÚ¼½·ÂÁ¸Á¸·Á

ºÁÛ¸¾À¾Ü·ØÁ¹Å·Û ¼½¾ÈÁ¹¹ÄÛ
>

½ÁÇ� ÂÁ

ÈÑâãò ÝÕËËÑÐÒÞßÕÕÎÔâÎÑÒËÎÐÞÍÐÞ÷ÓÒÊÞáÓâÕÏÓäÕÞâãÏåÚÞâæÓÐÕÒäÓÔ

ÝâÎ ÐÑ� ÑÏÕÎ ÍÞÝÞÖÕÐÞËÊÐÓÎÕ ÏÑÊÓÒÓÐåÚÓ÷Ó÷ñÑÏÏåÚÍÞÝÞÖ,ÞÏÞâÕÍÐÑÍÌâãÒÞÒÓÔ

ÐÞ÷ÓÒåÐÞÍÐÞ÷ÓÒÞÏÏåÚÞâæÓÐÕÒäÓÔ,ÔåÖÕËâÑÏÕÑäÕÏÕäÞâãÏÓæÓÊÓâÕÖÑËÒÔÞ

ÒÑÚÏÓâÓæÕÖÑËÊÕÚÓÒÚÓÝÓÔ,ÝÓÊÞÍÞÒÑâãËÒÔÓÌËâÓÔÕàËÌñÑËÒÔÓÔÞÏÕÎÊÓÐÐÑÊÒÏÓæÓ

ÐÞËáÕËÞÏÕÎ,ÌÝÓÔâÑÒÔÓÐÎòñÑæÓÔËÑääÓÝÕðÕßÕÐÓÔÞÏÏåäáÐÑÝÑâãÏåäËÐÓÊÞäÝâÎ

ÐÞËÊÐÓÎâÑÏÒÔÝÔÌÚËÒÞÏÓÖÏÓàËÕËÒÑäÑÐÞËÊÐÓÎ,ÐÞÍÐÞ÷ÓÒÊÞáÐÓæÐÞääÏÓàËÕËÒÑäå

ÝâÎ ÐÑ� ÑÏÕÎ ÍÞÝÞÖÐÞËÊÐÓÎÕÍâÑÏÒ.
¾ËÏÓÔÏåÑÐÑÍÌâãÒÞÒåÐÞ÷ÓÒå:
½ÞÍÐÞ÷ÓÒÞÏåáÓâÕÏÓäÕÞâãÏåÑ áÐÕ÷âÕïÑÏÏåÑ ÞâæÓÐÕÒäå(CONT,

vCONT) ÝâÎ ÐÑ� ÑÏÕÎ ÍÞÝÞÖÕÐÞËÊÐÓÎÕÍ âÑÏÒ, ÕäÑòñÕÚÓÝÕÏÞÊÓÔåÑ

ÐÞÍäÑÐå. ×ÓÊÞÍÞÏÓ, ÖÒÓÞâæÓÐÕÒäåÐÑ� ÞòÒ ÍÞÝÞÖÌ. ¼ÐÓÔÑÝÑÏ

ËÐÞÔÏÕÒÑâãÏåàÞÏÞâÕÍ ÞâæÓÐÕÒäÓÔË ÕÍÔÑËÒÏåä áÓâÕÏÓäÕÞâãÏåä

ÞâæÓÐÕÒäÓäBFD ÝâÎ ÐÞÔÏÓäÑÐÏÓæÓ,ËÒÑáÑÏÏÓæÓÕ ÏÓÐäÞâãÏÓæÓ

ÐÞËáÐÑÝÑâÑÏÕÎÝÞÏÏåÚ. ÄÏÞâÕÍ áÓÊÞÍåÔÞÑÒ,ÖÒÓËÐÑÝÏÑÑÊÓâÕÖÑËÒÔÓ

ÓÒÚÓÝÓÔÐÞËÊÐÓÎË ÞâæÓÐÕÒäÓäCONT ÏÞ÷âòÝÞÑÒËÎÔ ÷Óâã� ÕÏËÒÔÑ

ËâÌÖÞÑÔ,aËÐÑÝÏÑÑÊÓâÕÖÑËÒÔÓÓÒÚÓÝÓÔÐÞËÊÐÓÎËÞâæÓÐÕÒäÓäVCONT

ÔËÑæÝÞäÑÏã� Ñ ËÐÑÝÏÑæÓÊÓâÕÖÑËÒÔÞÓÒÚÓÝÓÔÐÞËÊÐÓÎË ÕÍÔÑËÒÏåä

BFD.ÄâæÓÐÕÒäåCONT ÕBFD ÕäÑòÒÔÐÑäÑÏÏÌò ËâÓïÏÓËÒã
ÞâæÓÐÕÒäÓä ËâÓïÏÓËÒãáÓÐÎÝÊÞê–¬,2 æÝÑ
áÓÐÎÝÊÞ–—è,aÞâæÓÐÕÒäVCONT- ÔÐÑäÑÏÏÌò
–—ÊÓâÕÖÑËÒÔÓÔËÑÚÍÞÊÞÍÓÔ,a–—ÊÓâÕÖÑËÒÔÓÐÞÍÏåÚÐÞÍäÑÐÓÔÍÞÊÞÍÓÔ.

½ÞÍÐÞ÷ÓÒÞÏåäÑÒÓÝåÕ áÓâÕÏÓäÕÞâãÏåÑáÐÕ÷âÕïÑÏÏåÑ ÞâæÓÐÕÒäå

(BGM, PAC,PAD) ÝâÎ ÐÑ� ÑÏÕÎ ÍÞÝÞÖÕÐÞËÊÐÓÎÕÍâÑÏÒ,ÕäÑòñÕÚÐÞÍÏåÑ

ÒÕáÓÐÞÍäÑÐå.×ÓÊÞÍÞÏÓ,ÖÒÓÞâæÓÐÕÒäåÐÑ� ÞòÒÍÞÝÞÖÌ.×ÓÊÞÍÞÏÓ,ÖÒÓ
ËÓÔÓÊÌáÏÓËÒãÔËÑÚÍÞÊÞÍÓÔ,ÐÞËÊÐÓÑÏÏåÚáÓËÚÑäÑÐÞËÊÐÓÎ,áÓâÌÖÞÑäÓà

ÞâæÓÐÕÒäÓäPAD ÕÍ ÓÝÏÓàâò÷Óà âÑÏÒå, ÏÑÔÓÍäÓïÏÓÐÞËÊÐÞÕÔÞÒãÕÍ

ÓÝÏÓàâÑÏÒå,ÕäÑòñÑàÒÕáÓÐÞÍäÑÐäÑÏã� Ñ,ÖÑäÒÕáÓÐÞÍäÑÐ� ÒÓàâÑÏÒå.

¼ÐÓÔÑÝÑÏÞÏÞâÕÍ ÊÓâÕÖÑËÒÔÞÓÒÚÓÝÓÔ,áÓâÌÖÞÑäåÚÞâæÓÐÕÒäÓäPAC.
½ÞÍÐÞ÷ÓÒÞÏÏåÑäÑÒÓÝåÌÏÕÔÑÐËÞâãÏåÔÒÓäËäåËâÑ,ÖÒÓÕäÕäÓïÏÓ
ÔÓËáÓâãÍÓÔÞÒãËÎÝâÎ ÐÑ� ÑÏÕÎ ÍÞÝÞÖÐÞËÊÐÓÎáÐÕÏÞâÕÖÕÕÓÝÏÓàâÑÏÒå,

âÑÏÒÐÞÍÏåÚÐÞÍäÑÐÓÔ,âÑÏÒ,ÕäÑòñÕÚÓÝÕÏÞÊÓÔåÑÐÞÍäÑÐå,âÑÏÒ
äÞâåä ÊÓâÕÖÑËÒÔÓäÒÕáÓÐÞÍäÑÐÓÔ,âÑÏÒ ÷Óâã� ÓæÓÊÓâÕÖÑËÒÔÞ

ÒÕáÓÐÞÍäÑÐÓÔ.½ÞÍÐÞ÷ÓÒÞÏÏåÑÞâæÓÐÕÒäåÕäÑòÒÔÐÑäÑÏÏÌò ËâÓïÏÓËÒã

áÓÐÎÝÊÞm–þ,æÝÑm- ÊÓâÕÖÑËÒÔÓÒÕáÓÐÞÍäÑÐÓÔâÑÏÒ, a –—ÊÓâÕÖÑËÒÔÓ

ÍÞÊÞÍÓÔ.
a ÆåÖÕËâÑÏÓäÕÏÕäÞâãÏÓÑÊÓâÕÖÑËÒÔÓÍÏÞÖÑÏÕà ÓáÑÐÞßÕàÐÞËÊÐÓÎÝâÎ

ÊÞïÝÓà ÐÞËÊÐÞÕÔÞÑäÓàâÑÏÒå. ½ÞÍÐÞ÷ÓÒÞÏÞâæÓÐÕÒä,ÐÑÞâÕÍÌòñÕà

ÐÞËÊÐÓàÊÞïÝÓàâÑÏÒå áÓËÚÑäÑ,ÕÝÓÊÞÍÞÏÓ,ÖÒÓËáÓäÓñãò ÞâæÓÐÕÒäÞ

ÐÞËÊÐÓàÊÞïÝÓà âÑÏÒå ÐÑÞâÕÍÌÑÒËÎË äÕÏÕäÞâãÏåä ÊÓâÕÖÑËÒÔÓä

ÓáÑÐÞßÕàÐÞËÊÐÓÎ.

×ÓÊÞÍÞÏÓ ÏÑÓ÷ÚÓÝÕäÓÑÕ ÝÓËÒÞÒÓÖÏÓÑÌËâÓÔÕÑËÌñÑËÒÔÓÔÞÏÕÎ

ÊÓÐÐÑÊÒÏÓæÓÐÞËáÕËÞÏÕÎ ÐÞËÊÐÓÎ, ÌÝÓÔâÑÒÔÓÐÎòñÑæÓÔËÑä

äÓÝÕðÕßÕÐÓÔÞÏÏåä áÐÑÝÑâãÏåä ËÐÓÊÞäÝâÎ ÐÞËÊÐÓÎâÑÏÒ Ô
ÝÔÌÚËÒÞÏÓÖÏÓàËÕËÒÑäÑ.ºÑÓÐÑäÞáÓÍÔÓâÎÑÒÔåÎËÏÕÒãËÌñÑËÒÔÓÔÞÏÕÑ

ÊÓÐÐÑÊÒÏÓæÓÐÞËáÕËÞÏÕÎÐÞËÊÐÓÎ,ÌÝÓÔâÑÒÔÓÐÎòñÑæÓÔËÑääÓÝÕðÕ-

ßÕÐÓÔÞÏÏåäáÐÑÝÑâãÏåäËÐÓÊÞä,÷ÑÍÔåáÓâÏÑÏÕÎ ÞâæÓÐÕÒäÞ,ËáÓäÓñãò

ÊÓÒÓÐÓæÓáÓâÌÖÞÑÒËÎÊÓÐÐÑÊÒÏÓÑÐÞËáÕËÞÏÕÑ.

×ÓÊÞÍÞÏÞÒÑÓÐÑäÞÓ ËÌñÑËÒÔÓÔÞÏÕÕÊÓÐÐÑÊÒÏÓæÓÐÞËáÕËÞÏÕÎÐÞËÊÐÓÎ,

ÌÝÓÔâÑÒÔÓÐÎòñÑæÓÔËÑäËÒÐÓæÓÌäÑÏã � ÑÏÏåä äÓÝÕðÕßÕÐÓÔÞÏÏåä

áÐÑÝÑâãÏåäËÐÓÊÞäÝâÎ ÐÞËÊÐÓÎâÑÏÒÔÝÔÌÚËÒÞÏÓÖÏÓàËÕËÒÑäÑ.

¸Þ ÓËÏÓÔÑÐÞÍÐÞ÷ÓÒÞÏÏåÚÞâæÓÐÕÒäÓÔËÓÍÝÞÏÞáÐÓæÐÞääÏÞÎËÕËÒÑäÞÝâÎ

ÐÑ� ÑÏÕÎ ÍÞÝÞÖÐÞËÊÐÓÎÕÍ âÑÏÒ,ÊÓÒÓÐÞÎÔÏÑÝÐÑÏÞÔÄ¾Çº "ÅÞÐË"ÝâÎ ÐÑ� ÑÏÕÎ

ÍÞÝÞÖÐÞËÊÐÓÎ,ÔÐÑÍÌâãÒÞÒÑÖÑæÓÊÓâÕÖÑËÒÔÓÓÒÚÓÝÓÔ,áÓâÌÖÞÑäåÚÓÒÐÞËÊÐÓÎ

âÑÏÒ,ÌäÑÏã � ÕâÓËãÏÞ 17áÐÓßÑÏÒÓÔ.

½ÞÍÐÞ÷ÓÒÞÏÏåÑÞâæÓÐÕÒäåäÓæÌÒËâÌïÕÒãÓËÏÓÔÓàÝâÎ ËÓÍÝÞÏÕÎ ÏÓÔåÚ

ÔåÖÕËâÕÒÑâãÏåÚËÐÑÝËÒÔ,Ô ÖÞËÒÏÓËÒÕ,áÞÊÑÒÓÔáÐÕÊâÞÝÏåÚ áÐÓæÐÞää,

ÞÔÒÓäÞÒÕÍÕÐÓÔÞÏÏåÚËÕËÒÑä.
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S.A. Eksuzyan

THE MODELLING OF CUTTING OUT PROBLEMSAND THEIR APPLICATION

IN TECHNOLOGICALPROCEDURES

Resume

The aim of the thesisis the developmentof the polynomial algorithmsfor
cutting out andcertaingeneralizedproblemsolution, the analysisof the developed

algorithmswork results,the calculationof the smallestamountof technological

wastes,the proof of the conditions of the existenceof the correctscheduling -

satisfyingall the modified limited times for bandcutting out in the two-machine

system,the developmentof the programmesystemfor problemssolvingof cutting

out from bands.
The main resultsof the work are:
Someapproximatepolynomial algorithms(CONT,VCONT) for problem

solvingof the cutting out from bandshaving identical dimension-type

bandsaredeveloped.It isproved that the algorithmssolvethe problem.A
comparativeanalysisfor the regular,exponentialandnormal distribution of
datafor itsalgorithmsand the famousBFD polynomial algorithm ismade.

The analysisrevealsthat in most casesthe averageamountof wastes
obtainedthrough the cutting out of the CONT algorithm and the average

amount of wastesobtainedthrough the VCONT algorithm arealways

smallerthan the averageamountof wastesobtainedthrough the cutting out

of the famousBFD.CONT andBFD algorithmshavetime complexity of the

order –—èand the vCONT algorithm hastime complexity of the orderof
where –— isthe amountof all the orders,and nis the amountof

different sizesof theorders.
Somemethodsandpolynomial approximatealgorithms (BGM, PAC,PAD)

for the solution to the cutting out problem of different dimension-types

bandsaredeveloped.It isprovedthat the algorithmssolvethe problem. It

isproved that the subsetof all cutting out orderscut out accordingto the

cutting out schemeobtainedthrough the PAD algorithm from any band is

impossibleto cut out from one bandhaving asmallerdimension-type.An

analysisof the amountof wastesobtainedthrough the PAC algorithm is
made.The developedmethods areuniversal asmuch asthey canbeusedfor

solvingcutting out problemsfrom asingleband,bandsof different sizes,
bandsof the samesize,bandsof smallamountof dimension-types,andbands -

of big amount of dimension-types.The developedalgorithms have time

complexity of mnatype,where is the amountof thedimension-typesof the

band,andn isthe amount of theorders.

a The valueof the minimum amountof cutting out proceduresfor eachcutting

out band is calculated.The algorithm realizing the cutting out of eachband

accordingto the schemeisdeveloped,and it isproved that the cutting out of
eachbandis realized with the minimum amountof cutting out procedures

through that algorithm.
a A necessaryandsufficient condition for the existenceof the correctscheduling

satisfyingto all the modified time limitations in the cutting out of bandsin the

systemof two-machinesisproved.The theoremallowsto revealthe existence

of the correctschedulingsatisfyingall the modified time limitations without

performing the algorithm of getting thecorrectscheduling.

A theorem concerning the existenceof the correct cutting out scheduling

satisfyingall the strictly diminished,modified time limitations for cutting out

bandsin two-machine systemsof cutting out isproved.

Based onthe developedalgorithms aprogrammesystemfor the solutionof the

problemsof cutting out from bandsiscreated,and it is investedin the *Kars"CISCfor

solving the cutting out problems,and as aresult the amountof wastesobtainedthrough

the cutting out bandshasdecreasedin 17 percent.

The developedalgoritms canserveas abasisfor the creation of the new

computation facilities particularly for the packagesof applied programmesand

automatedsystems
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