
ÏÏÏÏ‡‡‡‡¯̄̄̄˘̆̆̆ÈÈÈÈ    ˙̇̇̇ÈÈÈÈ„„„„ÓÓÓÓ∫‰ÈÁ·‰ ‚ÂÒÌÈÈ„ÂÒÈ–ÏÚ ¯ÙÒ È˙·Ï ˙Â¯‚·
ÍÍÍÍÂÂÂÂÈÈÈÈÁÁÁÁ‰‰‰‰    „„„„¯̄̄̄˘̆̆̆ÓÓÓÓ∫‰ÈÁ·‰ „ÚÂÓ≤∞∞≥ ¨‚¢Ò˘˙ ıÈ˜

∫ÔÂÏ‡˘‰ ¯ÙÒÓ∏ππ≤∞µ

ßßßß····    ····˘̆̆̆ÁÁÁÁÓÓÓÓ‰‰‰‰    ÈÈÈÈÚÚÚÚ„„„„ÓÓÓÓ
®Ï¢ÁÈ µ–Ï ‰ÓÏ˘‰© „ÂÓÈÏ ˙Â„ÈÁÈ ≤

ÔÔÔÔÁÁÁÁ····ÏÏÏÏ    ˙̇̇̇ÂÂÂÂ‡‡‡‡¯̄̄̄ÂÂÂÂ‰‰‰‰

Æ‡‰ÈÁ·‰ Í˘Ó Æ˙ÂÚ˘ ˘ÂÏ˘    ∫

Æ·‰Î¯Ú‰‰ Á˙ÙÓÂ ÔÂÏ‡˘‰ ‰·ÓÆÌÈ˜¯Ù È˘ ‰Ê ÔÂÏ‡˘·    ∫

ÔÂ˘‡¯ ˜¯Ù— ¨˙ÂÏ‡˘ Ú·¯‡ ‰Ê ˜¯Ù·

 ÏÚ ˙ÂÚÏ ˘È Ô‰ÓÂÌÈÈ˙˘  Æ≤©  —× ®≤µ—µ∞˙Â„Â˜

È˘ ˜¯Ù— ÆÌÈÂ˘ ÌÈÏÂÏÒÓ ‰˘ÈÓÁ· ˙ÂÏ‡˘ ‰Ê ˜¯Ù·

 ˙ÂÏ‡˘ ÏÚ ‰Ú˜¯¨˙„ÓÏ˘ ÏÂÏÒÓ· 

Æ‰Ê ÏÂÏÒÓ· ˙ÂÏ‡˘‰ ˙ˆÂ·˜· ˙Â‡¯Â‰‰ ÈÙÏ—≤©×®≤µ—˙Â„Â˜   µ∞
Î¢‰Ò —±∞∞˙Â„Â˜

Æ‚˘ÂÓÈ˘· ¯˙ÂÓ ¯ÊÚ ¯ÓÂÁÆ®˙ÂÎ˙Ï Ô˙È‰ ·˘ÁÓÓ ıÂÁ© ¯ÊÚ ¯ÓÂÁ ÏÎ    ∫

Æ„˙Â„ÁÂÈÓ ˙Â‡¯Â‰∫

Æ± ˙‡ÏÎ·Â˙Î ¨ÔÂ˘‡¯‰ ˜¯Ù· ˙ÈÏÈÚ ·˘ÁÓ ˙Ù˘· ·Â˙ÎÏ ˘¯„ ‰˙‡˘ ˙ÂÈÎ˙‰ 

·„·Ï· ˙Á‡ ‰Ù˘ Ï˜ÒÙ — Â‡ CÆ

Æ≤˙̇̇̇ÈÈÈÈÂÂÂÂˆ̂̂̂ÈÈÈÈÁÁÁÁ‰‰‰‰    ‰‰‰‰ÎÎÎÎÈÈÈÈ¯̄̄̄ÎÎÎÎ‰‰‰‰    ÏÏÏÏÚÚÚÚ    ÌÌÌÌ««««˘̆̆̆¯̄̄̄‰ Ì˘ ˙‡ ˙¯·ÁÓ‰ Ï˘ ÏÏÏÏÂÂÂÂÏÏÏÏÒÒÒÒÓÓÓÓ˙„ÓÏ˘ 

© „Á‡¨·˘ÁÓ‰ ˙¯Â˙ ¨¯Ï·ÓÒ‡Â ·˘ÁÓ ˙ÂÎ¯ÚÓ ∫‰Ï‡‰ ÌÈÏÂÏÒÓ‰ ˙˘ÓÁÓ 

ª®ÌÈÓˆÚ ‰ÁÂÓ ˙ÂÎ˙ ¨¯ÊÂ·ÓÂ ÈÏÈ·˜Ó ·Â˘ÈÁ ¨ÌÈÈ·Â˘ÈÁ ÌÈÏ„ÂÓ

 ÂÊÈ‡· ÌÂ˘¯ ÔÎ ÂÓÎ ‰‰‰‰ÙÙÙÙ˘̆̆̆ Ï˜ÒÙ© ·˙ÂÎ ‰˙‡ Â‡ CÆ®

 ·Â˙Î„·Ï· ‰ÈÁ·‰ ˙¯·ÁÓ· ·Â˙ÎÏ ÍÂˆ¯·˘ ‰Ó ÏÎ ¨ÌÈ„¯Ù ÌÈ„ÂÓÚ· ¨‰ËÂÈËÎÆ®‰ÓÂ„ÎÂ ÌÈ·Â˘ÈÁ ¨ÌÈ˜¯Ù È˘‡¯© 
Æ‰ËÂÈË „ÂÓÚ ÏÎ ˘‡¯· ¢‰ËÂÈË¢ ÌÂ˘¯ °‰ÈÁ·‰ ˙ÏÈÒÙÏ ÌÂ¯‚Ï ˙ÂÏÂÏÚ ‰ÈÁ·‰ ˙¯·ÁÓÏ ıÂÁÓ ÌÈÙ„ ÏÚ Ô‰˘ÏÎ ˙ÂËÂÈË

ÆÆÆÆ„„„„ÁÁÁÁ‡‡‡‡ÎÎÎÎ    ÌÌÌÌÈÈÈÈÁÁÁÁ····ÏÏÏÏÂÂÂÂ    ˙̇̇̇ÂÂÂÂÁÁÁÁ····ÏÏÏÏ    ˙̇̇̇ÂÂÂÂÂÂÂÂÂÂÂÂÎÎÎÎÓÓÓÓÂÂÂÂ    ¯̄̄̄ÎÎÎÎÊÊÊÊ    ÔÔÔÔÂÂÂÂ˘̆̆̆ÏÏÏÏ····    ˙̇̇̇ÂÂÂÂÁÁÁÁÒÒÒÒÂÂÂÂÓÓÓÓ    ‰‰‰‰ÊÊÊÊ    ÔÔÔÔÂÂÂÂÏÏÏÏ‡‡‡‡˘̆̆̆····    ˙̇̇̇ÂÂÂÂÈÈÈÈÁÁÁÁ‰‰‰‰‰‰‰‰

°°°°    ‰‰‰‰    ÁÁÁÁ    ÏÏÏÏ    ˆ̂̂̂    ‰‰‰‰    ····
ØÛ„Ï ¯·ÚÓ Í˘Ó‰Ø



 ≠≤              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

˙̇̇̇    ÂÂÂÂ    ÏÏÏÏ    ‡‡‡‡    ˘̆̆̆    ‰‰‰‰

ÆÆÆÆÈÈÈÈ˘̆̆̆    ˜̃̃̃¯̄̄̄ÙÙÙÙÂÂÂÂ    ÔÔÔÔÂÂÂÂ˘̆̆̆‡‡‡‡¯̄̄̄    ˜̃̃̃¯̄̄̄ÙÙÙÙ    ∫∫∫∫ÌÌÌÌÈÈÈÈ˜̃̃̃¯̄̄̄ÙÙÙÙ    ÈÈÈÈ˘̆̆̆    ‰‰‰‰ÊÊÊÊ    ÔÔÔÔÂÂÂÂÏÏÏÏ‡‡‡‡˘̆̆̆····
ÓÓÓÓ    ˙̇̇̇ÂÂÂÂÏÏÏÏ‡‡‡‡˘̆̆̆    ÏÏÏÏÚÚÚÚ    ˙̇̇̇ÂÂÂÂÚÚÚÚÏÏÏÏ    ÍÍÍÍÈÈÈÈÏÏÏÏÚÚÚÚÈÈÈÈ˘̆̆̆ÆÆÆÆ˜̃̃̃¯̄̄̄ÙÙÙÙ    ÏÏÏÏÎÎÎÎ····    ˙̇̇̇ÂÂÂÂ‡‡‡‡¯̄̄̄ÂÂÂÂ‰‰‰‰‰‰‰‰    ÈÈÈÈÙÙÙÙÏÏÏÏ    ¨̈̈̈ÌÌÌÌÈÈÈÈ˜̃̃̃¯̄̄̄ÙÙÙÙ‰‰‰‰    

    ÔÔÔÔÂÂÂÂ˘̆̆̆‡‡‡‡¯̄̄̄    ˜̃̃̃¯̄̄̄ÙÙÙÙ© 50®˙Â„Â˜ 

 ÏÚ ‰ÚÌÈÈ˙˘ ˙ÂÏ‡˘‰Ó 1≠4 — ‰Ï‡˘ ÏÎÏ©  25Æ®˙Â„Â˜ 

1Æ ‰ÓÈ˘¯ Ï·˜˙˘ ¨‰„Â·Ú‰ ˙·È·Ò· ®‰Èˆ˜ÂÙ Â‡ ‰¯Â„ˆÂ¯Ù© ˙ÈÎ˙–˙˙ ·Â˙ÎL‰˜È¯ ‡Ï 

∫‰Ê‰ ÔÙÂ‡· ‰˘„Á ‰ÓÈ˘¯ ¯ÈÊÁ˙Â ÌÈÓÏ˘ ÌÈ¯ÙÒÓ Ï˘

–· ÌÈÏÂÚ ÌÈ¯ÙÒÓ Ï˘ ‰ÓÈ˘¯–˙˙ ÏÎ ¯Â·ÚL‰ÓÈ˘¯· ÚÈÙÂÈ ¨ÂÓ„Â˜Ó ÏÂ„‚ ¯ÙÒÓ ÏÎ ‰·˘ ¨

ÌÈÏÂÚ ÌÈ¯ÙÒÓ Ï˘ ‰ÓÈ˘¯–˙˙ ÏÎ ÆÌÈÏÂÚ‰ ÌÈ¯ÙÒÓ‰ ÏÎ ÌÂÎÒ ‡Â‰˘ „Á‡ ¯ÙÒÓ ‰˘„Á‰

ÆÂÏ ‰ÂÂ˘ Â‡ ¨‰·˘ ÔÂ¯Á‡‰ ¯ÙÒÓ‰ ÔÓ ÔË˜ ‡Â‰˘ ¯ÙÒÓ ˘È ‰È¯Á‡ ¯˘‡Î ˙ÓÈÈ˙ÒÓ

ÈÙ ÏÚ ‰È‰È ‰˘„Á‰ ‰ÓÈ˘¯· ÌÈ¯·È‡‰ ¯„Ò Æ„·Ï· „Á‡ ¯ÙÒÓ Ì‚ ÏÂÏÎÏ ‰ÏÂÎÈ ‰ÓÈ˘¯–˙˙

 ‰ÓÈ˘¯· ˙ÂÓÈ˘¯–˙˙‰ ¯„ÒLÆ

‰Ó‚Â„Ï∫

 ‰ÓÈ˘¯‰ ¯Â·ÚL∫®ÔÈÓÈÏ Ï‡Ó˘Ó©  

9 ¨ 0 ¨ −3 ¨ 5 ¨ 20 ¨ 20 ¨ 19 ¨ 18 ¨ 20 ¨ 8 ¨ 4 ¨ 2 ¨ 7

  ∫¯ÊÁÂ˙˘ ‰˘„Á‰ ‰ÓÈ˘¯‰6  ¨ 5  ¨ 20 ¨ 57 ¨ 34 ¨ 7

‰¯Ú‰Æ‰ÓÈ˘¯ ˜˘ÓÓ Ï˘ ˙ÂÏÂÚÙ‰ ˙‡ ‰„Â·Ú‰ ˙·È·Ò· ˘ÓÓÏ Í¯Âˆ ÔÈ‡ ∫

2 Æ∫‰Ê‰ È‡˙‰ ˙‡ ÌÈÈ˜Ó‰ Í¯ÚÓ ‡Â‰ ¢ÈÓÂÎÒ È¯ËÓÈÒ¢ Í¯ÚÓ

–‰ ÌÂ˜Ó· „Á‡‰ ¯·È‡‰ — ÌÈ¯·È‡‰ ˙Â‚ÂÊ ÏÎÏiÌÂ˜Ó· ¯Á‡‰ ¯·È‡‰Â Í¯ÚÓ‰ ˙ÏÈÁ˙Ó 

–‰iÔÂ¯Á‡‰ ¯·È‡‰Â Í¯ÚÓ· ÔÂ˘‡¯‰ ¯·È‡‰ ÌÂÎÒ ¨¯ÓÂÏÎ ÆÌÂÎÒ Â˙Â‡ ˘È — Í¯ÚÓ‰ ÛÂÒÓ 

Æ‰‡Ï‰ ÔÎÂ ¨Í¯ÚÓ· ÔÂ¯Á‡‰ ÈÙÏ ¯·È‡‰Â Í¯ÚÓ· È˘‰ ¯·È‡‰ ÌÂÎÒÏ ‰ÂÂ˘ Í¯ÚÓ·

 Ï„Â‚· È„ÓÓ–„Á Í¯ÚÓÏ ÌÈÓÏ˘ ÌÈ¯ÙÒÓ ËÂÏ˜˙˘ ¨‰„Â·Ú‰ ˙·È·Ò· ˙ÈÎ˙ ·Â˙ÎNÆ

 ÈÎ Á‰N–Ó ÏÂ„‚Â È‚ÂÊ ¯ÙÒÓ ‡Â‰ 0 ‰Èˆ˜ÂÙ· ˘Ó˙˘˙ ˙ÈÎ˙‰ Æ˙È·ÈÒ¯Â˜¯¨˜Â„·Ï È„Î 

‡Â‰ Í¯ÚÓ‰ Ì‡ ¨¢ÔÎ¢ ÒÈÙ„˙ ˙ÈÎ˙‰ Æ¢ÈÓÂÎÒ È¯ËÓÈÒ¢ Í¯ÚÓ ‡Â‰ ËÏ˜˘ Í¯ÚÓ‰ Ì‡

Æ¢‡Ï¢ ÒÈÙ„˙ ˙ÈÎ˙‰ — ˙¯Á‡ ¨¢ÈÓÂÎÒ È¯ËÓÈÒ¢

Æ˙È·ÈÒ¯Â˜¯‰ ‰Èˆ˜ÂÙ‰ ÏÏÂÎ ¨˙ÈÎ˙‰ ˙‡ ‰„Â·Ú‰ ˙·È·Ò· ˘ÓÓÏ ÍÈÏÚ

‰Ó‚Â„Ï Í¯ÚÓ·  ∫A

264537A

  ‡Â‰ È‡˙‰ ÈÙ ÏÚ ÌÈ¯·È‡ ‚ÂÊ ÏÎ Ï˘ ÌÂÎÒ‰9Æ
 Í¯ÚÓ‰ ¯Â·ÚAÆ¢ÔÎ¢ ÒÈÙ„˙ ˙ÈÎ˙‰ 

Ø≥ „ÂÓÚ· Í˘Ó‰Ø



 ≠≥              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

3Æ∫Ì˙È¯Â‚Ï‡ ÍÈÙÏ

 ±±±±„„„„ÂÂÂÂÒÒÒÒ( )T

} È¯‡È· ıÚ ˙Ï·˜Ó ‰ÏÂÚÙ‰T{

®±© ‰ÓÈ˘¯≠ÏÁ˙‡L  ←

®≤©≤≤≤≤„„„„ÂÂÂÂÒÒÒÒ( , )T LL  ←

®≥© ¯ÊÁ‰L

 ≤≤≤≤„„„„ÂÂÂÂÒÒÒÒ( , )T L 

} È¯‡È· ıÚ ˙Ï·˜Ó ‰ÏÂÚÙ‰T‰ÓÈ˘¯Â L {

®±© ‡Ï Ì‡øøøø˜̃̃̃ÈÈÈÈ¯̄̄̄––––ııııÚÚÚÚ( )T∫˙ÂÏÂÚÙ‰ ˙‡ Úˆ· ¨

®±Æ±©¯̄̄̄ÊÊÊÊÁÁÁÁ‡‡‡‡_˘̆̆̆¯̄̄̄ÂÂÂÂ˘̆̆̆( )Tx  ←

®±Æ≤©Ì‡≥≥≥≥„„„„ÂÂÂÂÒÒÒÒ    ©x¨˙̇̇̇˙̇̇̇    _ııııÚÚÚÚ_ÈÈÈÈÏÏÏÏ‡‡‡‡ÓÓÓÓ˘̆̆̆( )T Ì‚Â ®≥≥≥≥„„„„ÂÂÂÂÒÒÒÒ©x¨˙̇̇̇˙̇̇̇    _ııııÚÚÚÚ_ÈÈÈÈÓÓÓÓÈÈÈÈ( )TÈÊ‡ ®

     ÒÒÒÒÎÎÎÎ‰‰‰‰_‰‰‰‰ÓÓÓÓÈÈÈÈ˘̆̆̆¯̄̄̄ÏÏÏÏ© x ¨‰‰‰‰ÓÓÓÓÈÈÈÈ˘̆̆̆¯̄̄̄––––ÔÔÔÔ‚‚‚‚ÂÂÂÂÚÚÚÚ( )L¨L®

®±Æ≥©≤≤≤≤„„„„ÂÂÂÂÒÒÒÒ©L¨˙̇̇̇˙̇̇̇    _ııııÚÚÚÚ_ÈÈÈÈÏÏÏÏ‡‡‡‡ÓÓÓÓ˘̆̆̆( )T®L  ←

®±Æ¥©≤≤≤≤„„„„ÂÂÂÂÒÒÒÒ©L¨˙̇̇̇˙̇̇̇    _ııııÚÚÚÚ_ÈÈÈÈÓÓÓÓÈÈÈÈ( )T®L  ←

 ®±Æµ© ¯ÊÁ‰L

 ≥≥≥≥„„„„ÂÂÂÂÒÒÒÒ( , )T x 

} È¯‡È· ıÚ ˙Ï·˜Ó ‰ÏÂÚÙ‰T ‰˙˘ÓÂ x{

®±© Ì‡øøøø˜̃̃̃ÈÈÈÈ¯̄̄̄––––ııııÚÚÚÚ( )Tß˙Ó‡ß ¯ÊÁ‰ ¨

®≤©¯̄̄̄ÊÊÊÊÁÁÁÁ‡‡‡‡_˘̆̆̆¯̄̄̄ÂÂÂÂ˘̆̆̆( )Ta  ←

®≥© Ì‡x a  =ß¯˜˘ß ¯ÊÁ‰ 

®¥© ¯ÊÁ‰≥≥≥≥„„„„ÂÂÂÂÒÒÒÒ©x¨˙̇̇̇˙̇̇̇    _ııııÚÚÚÚ_ÈÈÈÈÏÏÏÏ‡‡‡‡ÓÓÓÓ˘̆̆̆( )T Ì‚Â ®≥≥≥≥„„„„ÂÂÂÂÒÒÒÒ©x ¨˙̇̇̇˙̇̇̇_ııııÚÚÚÚ_ÈÈÈÈÓÓÓÓÈÈÈÈ( )T®

Æ‡ Ì˙È¯Â‚Ï‡‰ Úˆ·Ó ‰Ó≥≥≥≥„„„„ÂÂÂÂÒÒÒÒ( , )T x ø

Æ· Ì˙È¯Â‚Ï‡‰ Úˆ·Ó ‰Ó±±±±„„„„ÂÂÂÂÒÒÒÒ( )Tø

Æ‚ ¯ÈÊÁÓ ‰Ó±±±±„„„„ÂÂÂÂÒÒÒÒ( )T–· ÌÈÎ¯Ú‰ ÏÎ Ì‡ ¨Tø‰ÊÓ ‰Ê ÌÈÂ˘ 

Ø¥ „ÂÓÚ· Í˘Ó‰Ø
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4Æ ˘È ˜¯‡Ù ‰ÂÏ· ¢ÌÈ˘ÚÂ‚ ÌÈÓ¢ ËÈ˘‰ Ô˜˙Ó·14 ‰¯ÈÒ ÏÎ· Æ˙Â¯ÈÒ 8Ô˜˙ÓÏ ÆÌÈ·˘ÂÓ 

 Ï˘ ˙ÂˆÂ·˜Ï ˙„ÚÂÈÓ‰ ¨¢˙ÂˆÂ·˜¢Ï ˙Á‡ ‰ÒÈÎ ∫˙ÂÒÈÎ È˙˘2≠8‰ÒÈÎ‰Â ªÌÈ˘‡ 

˙¯˘Ù‡Ó ˙ÂÒÈÎ È˙˘Ï ‰˜ÂÏÁ‰ ÆÔ˜˙Ó‰ Ï‡ „·Ï ÚÈ‚Ó˘ ÈÓÏ ˙„ÚÂÈÓ‰ ¨¢ÌÈ„„Â·¢Ï ˙¯Á‡‰

Í¯„Ï ˙Â¯ÈÒ‰ ˙‡ ‡ÈˆÂ‰ÏÂ ¨‰¯ÈÒ ˙Â‡ÏÓÓ ÔÈ‡˘ ˙ÂˆÂ·˜Ï ÌÈ„„Â· Û¯ˆÏ Ô˜˙Ó‰ ÈÏÈÚÙÓÏ

Æ˙È¯˘Ù‡ ˙ÈÏÓÈÒ˜Ó ‰ÒÂÙ˙·

Æ˙Â¯ÈÒÏ ÌÈ˘‡‰ ıÂ·È˘ ˙‡ ·˘ÁÓÏ ‰ËÈÏÁ‰ ˜¯‡Ù ‰ÂÏ‰ ˙Ï‰‰

∫‰Ï‡‰ ‰„Â·Ú‰ ÈÏÏÎ ÂÚ·˜ ÍÎ Ì˘Ï

™Ï˘ È¯˘Ù‡‰ ÈÏÓÈÒ˜Ó‰ ¯ÙÒÓ‰ ‰¯ÈÒ ÏÎ· ¯˘‡Î ¨ÂÊ ¯Á‡ ÂÊ· Í¯„Ï Â‡ˆ�È ˙Â¯ÈÒ‰

Ï ÂÚÈ‚‰ Ì‰ Â·˘ ¯„Ò‰ ÈÙÏ ‰˘ÚÈÈ ‰¯ÈÒ· ÌÈ˘‡‰ ıÂ·È˘  ÆÌÈ˘‡ ‰ÒÈÎ ÏÎÆ

™Æ‰¯ÈÒÏ ˙ÂˆÂ·˜ ‰ÓÎ Û¯ˆÏ ¯˘Ù‡

™Æ‰˙ÂÓÏ˘· ‰¯ÈÒÏ ‰ÏÂÚ ‰ˆÂ·˜

™Æ˙Â¯ÈÒÏ ıÂ·È˘· ¨ÌÈ„„Â·‰ ÈÙ ÏÚ ˙ÂÙÈ„Ú „ÈÓ˙ ˘È ˙ÂˆÂ·˜Ï

‰Ó‚Â„Ï Ï˘ ‰ˆÂ·˜ ˘È ˙ÂˆÂ·˜‰ ˙ÒÈÎ· Ì‡ ∫3 Ï˘ ‰ˆÂ·˜ ‰È¯Á‡Â ÌÈ˘‡ 5

 ˘È ÌÈ„„Â·‰ ˙ÒÈÎ·Â ¨ÌÈ˘‡5 Ï˘ ‰ˆÂ·˜‰ ¨ÌÈ˘‡ 5ÈÙÏ ı·Â˘˙ ÌÈ˘‡ 

ÆÌÈ„„Â·‰

™Ì‚ ¨Ô˙Ú‚‰ ¯„Ò ÈÙ ÏÚ ‡Ï˘ ¢˙ÂˆÂ·˜¢‰ ˙ÒÈÎÓ ˙ÂˆÂ·˜ ‰¯ÈÒÏ ÒÈÎ‰Ï ¯˘Ù‡–È‡

Æ‰¯ÈÒ ÈÂÏÈÓÏ ‡È·È ¯„Ò‰ ÈÂÈ˘ Ì‡

‰Ó‚Â„Ï Ï˘ ‰ˆÂ·˜ ˘È ¢˙ÂˆÂ·˜¢‰ ˙ÒÈÎ· Ì‡ ∫6 Ï˘ ‰ˆÂ·˜ ‰È¯Á‡ ¨ÌÈ˘‡ 3

 Ï˘ ‰ˆÂ·˜ ‰È¯Á‡Â ÌÈ˘‡2 ÌÚ ‰¯ÈÒ‰ ‡ˆ˙ ¨‰˜È¯ ¢ÌÈ„„Â·¢‰ ˙ÒÈÎÂ ¨ÌÈ˘‡ 6

Æ„·Ï· ÌÈ˘‡

Æ‡Æ¢ÌÈ˘ÚÂ‚ ÌÈÓ¢ ËÈ˘‰ Ô˜˙Ó ÏÂ‰ÈÏ ˘Â¯„‰ Ú„ÈÓ‰ ˙‡ ‚ˆ�È

Æ·˙ÏÚÙ‰Ï ˙Â˘È¯„‰ ÏÎ ÏÚ ‰ÚÈ˘ ¨¢ÌÈ˘ÚÂ‚ ÌÈÓ¢ ÌÈÂ˙‰ ÒÂÙÈËÏ È¯·Ú ˜˘ÓÓ ·Â˙Î

ÆÔ˜˙Ó‰

˙ÂÁ‰‰ ˙‡ Ë¯ÙÂ ¨ÌÈ¯ËÓ¯Ù‰ ˙‡ ¯„‚‰ ¨‰ÏÂÚÙ‰ ˙‡ ¯‡˙ — ˜˘ÓÓ ˙ÏÂÚÙ ÏÎ ¯Â·Ú

Æ˙Â˘¯„‰

    Øµ „ÂÓÚ· Í˘Ó‰Ø



 ÔÂÎ˙
È„È ÏÚ

„ÈÓÏ˙‰

ÈÂÂ˜
¨˙Â·Â˙Î

¨‰¯˜·
ÌÈÂ˙ ÔÂÎ˙

È„È ÏÚ
„ÈÓÏ˙‰

ÌÈÈ˜ ·˘ÁÓ

on / off
(ii)

(i)

ÈÂÂ˜
¨˙Â·Â˙Î

¨‰¯˜·
ÌÈÂ˙

1/0

 ≠µ              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

    ÈÈÈÈ˘̆̆̆    ˜̃̃̃¯̄̄̄ÙÙÙÙ© 50®˙Â„Â˜ 

˘ ÏÂÏÒÓ· ˙ÂÏ‡˘ ÏÚ ˜¯ ‰Ú ÆÌÈÂ˘ ÌÈÏÂÏÒÓ ‰˘ÈÓÁ· ˙ÂÏ‡˘ ‰Ê ˜¯Ù·˙„ÓÏÆ

¯̄̄̄ÏÏÏÏ····ÓÓÓÓÒÒÒÒ‡‡‡‡ÂÂÂÂ    ····˘̆̆̆ÁÁÁÁÓÓÓÓ    ˙̇̇̇ÂÂÂÂÎÎÎÎ¯̄̄̄ÚÚÚÚÓÓÓÓ

 ÏÚ ‰Ú ¨‰Ê ÏÂÏÒÓ ˙„ÓÏ Ì‡ÌÈÈ˙˘ ˙ÂÏ‡˘‰Ó 5≠8 — ‰Ï‡˘ ÏÎÏ©  25Æ®˙Â„Â˜ 

5Æ˙Â‡‰ ·˘ÁÓÏ ¯·ÚÂÓ ‡ÒÈÎ‰ ÏÚ ÌÈ·˘ÂÈ˘ Ú‚¯· ÆÏÏÎÂ˘Ó ‡ÒÈÎ „ÓÂÚ ·˘ÁÓ ÔÁÏÂ˘ „ÈÏ

 ÈÏËÈ‚È„‰1‡ÒÈÎ‰Ó ÌÈÓ˜˘ Ú‚¯· Æ·˘ÁÓ‰ „ÈÏ ˙„ÓÂÚ˘ ÔÁÏÂ˘ ˙¯ÂÓ ˙˜Ï„‰Ï Ì¯Â‚‰ ¨

 ÈÏËÈ‚È„‰ ˙Â‡‰ ·˘ÁÓÏ ¯·ÚÂÓ0Æ‰¯ÂÓ‰ ÈÂ·ÈÎÏ Ì¯Â‚‰ ¨

Æ‡ÆËÏÙØËÏ˜ ÔÂ¯ÎÈÊ‰ ˙ÙÓ Ï˘ ‰Ï·Ë‰ ˙‡ ËË¯Ò

Æ·∫ÌÈ¯Â·ÈÁ‰ ˙Î¯ÚÓ ˙‡ ÔÎ˙

( )iÆ®¯ÂÈˆ ‰‡¯© ·˘ÁÓ‰ ÔÈ·Â ˙ÈÏËÈ‚È„‰ ‰ÒÈÎ‰ ÔÈ·

( )ii Æ®¯ÂÈˆ ‰‡¯© ˙ÈÏËÈ‚È„‰ ‰‡ÈˆÈ‰ ÔÈ·Â ·˘ÁÓ‰ ÔÈ·

®ÌÈÂ˙‰ ¨‰¯˜·‰ ¨˙Â·Â˙Î‰ ÈÂÂ˜© ·˘ÁÓ‰ Ï˘ ÌÈÓÈÈ˜‰ ÌÈÂÂ˜Ï ¯·Á˙˙ ˙Î¯ÚÓ‰

Æ˙Â·Â˙Î‰ ÈÁÚÙÓÂ ‰„¯Ù‰‰ È·ÈÎ¯ ÏÎ ˙‡ ÏÂÏÎ˙Â

  ËÏ˜ ˙·Â˙Î ÈÙ ÏÚ ÏÚÙÂ˙ ˙Î¯ÚÓ‰0122H ËÏÙ ˙·Â˙ÎÂ  0123HÆ

Ø∂ „ÂÓÚ· Í˘Ó‰Ø



 ≠∂              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

6 Æ ¨ÌÈÂ˙ È¯ÂÊ‡ È˘ Â¯„‚Â‰ ¯Ï·ÓÒ‡ ˙Ù˘· ˙ÈÎ˙ ˙ÏÈÁ˙·˘ Á‰( )i≠( )ii∫

¯ÂÊ‡( )i  ˙·Â˙ÎÓ ÏÁ‰1000H  Ï˘ Í¯ÚÓ ÏÈÎÓ — 10HÆ˙È· Ï„Â‚· ÔÂ˙ ÏÎ ÆÌÈÂ˙ 

Æ„·Ï· ˙Á‡ ÌÚÙ Í¯ÚÓ· ÚÈÙÂÓ ÌÈÂ˙‰Ó „Á‡ ÏÎ

¯ÂÊ‡( )ii  ˙·Â˙ÎÓ ÏÁ‰2000H Ï˘ Í¯ÚÓ ÏÈÎÓ — 40HÆ˙È· Ï„Â‚· ÔÂ˙ ÏÎ ÆÌÈÂ˙ 

 ¯ÂÊ‡Ó ÔÂ˙ ÏÎ ¯Â·Ú ˜„Â·‰ ¨˙ÈÎ˙ ÚË˜ ÍÈÙÏ( )i˙Á‡ ÌÚÙ ˙ÂÁÙÏ ÚÈÙÂÓ ‡Â‰ Ì‡ 

 ¯ÂÊ‡·( )iiÆ

 ¯ÂÊ‡Ó ÌÈÂ˙ ‰ÓÎ ¯ÙÂÒ ˙ÈÎ˙‰ ÚË˜( )i ¯ÂÊ‡· ˙Á‡ ÌÚÙ ˙ÂÁÙÏ ÂÚÈÙÂ‰ ( )iiÔÒÁ‡ÓÂ ¨

 ˙·Â˙Î· ‰‡ˆÂ˙‰ ˙‡3000HÆ˘‡¯Ó ‰¯„‚Â‰˘ 

ÆÌÈ„¯ÙÂ‡Â ˙Â„Â˜Ù ÂËÓ˘Â‰ ˙ÈÎ˙‰ ÚË˜Ó

MOV CX,  10H

MOV SI,  1000H

MOV AH,  0

SIVUV : MOV AL, 

MOV DI,  2000H

 CX

MOV CX,  40H

AGAIN: CMP AL,  [DI]

JNE

INC

JMP FOUND

CONT : INC DI

LOOP AGAIN

FOUND :  CX

INC SI

 LOOP SIVUV

MOV BX,  3000H

MOV [BX],  AH

SIUM : NOP

ÌÈ˜ÏÁ‰ ˙‡ ÌÏ˘‰Â ¨ÌÈ„¯ÙÂ‡ Â‡ ˙Â„Â˜Ù ÂËÓ˘Â‰ Ô‰·˘ ˙Â¯Â˘‰ ˙‡ Í˙¯·ÁÓÏ ˜˙Ú‰

Æ˘¯„‰ ˙‡ Úˆ·È ˙ÈÎ˙‰ ÚË˜˘ ÍÎ ÌÈ¯ÒÁ‰
Ø∑ „ÂÓÚ· Í˘Ó‰Ø



 ≠∑              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

7 Æ∫¯Ï·ÓÒ‡ ˙Ù˘· ˙ÈÎ˙ ÚË˜ ÍÈÙÏ

MOV SI,  0H

MOV AL,  0

MOV AH,  [SI]

MOV BL,  [SI +1]

CMP AH,  BL

JNB CONT

XCHG AH,  BL

CONT : SUB AH,  BL

INC AL

CMP AH,  BL

JNB CONT

MOV [SI 2],  AL+
MOV [SI 3],  AH+

SOF : NOP

Æ‡∫ÂÊ ‰¯Âˆ· Â¯„‚Â‰ ®ÔÂ¯ÎÈÊ‰ ˙ÙÓ© ÌÈÂ˙‰

3210˙·Â˙Î

5B071004ÔÂ˙

·Ï ÌÈ˘ÆÌÈÈÏÓÈˆ„Ò˜‰ Ì‰ ˙Â·Â˙Î‰Â ÌÈÂ˙‰ ∫

 ˙¯ÊÚ· ·Â˜Ú·˜ÚÓ ˙Ï·ËÔÎÂ˙‰ ‰È‰È ‰Ó ÌÂ˘¯Â ¨˙ÈÎ˙‰ ÚË˜ ÚÂˆÈ· ¯Á‡ 

 Ï˘4ÆÚË˜‰ ÌÂÈÒ· ˙Â·Â˙Î‰ 

Æ·∫ÂÊ ‰¯Âˆ· ‰¯„‚Â‰ ÔÂ¯ÎÈÊ‰ ˙ÙÓ Ì‡

3210˙·Â˙Î

0C181003ÔÂ˙

·Ï ÌÈ˘ÆÌÈÈÏÓÈˆ„Ò˜‰ Ì‰ ˙Â·Â˙Î‰Â ÌÈÂ˙‰ ∫

 Ï˘ ÔÎÂ˙‰ ‰È‰È ‰Ó4˙Ï·Ë ˙‡ ÌÂ˘¯Ï ·ÈÈÁ ÍÈ‡© ø˙ÈÎ˙‰ ÚË˜ ÌÂÈÒ· ˙Â·Â˙Î‰ 

®Æ·˜ÚÓ‰

Æ‚ ∫ÌÈ¯‚Â‡‰ ÔÎÂ˙Ï ÒÁÈÈ˙‰ Í˙·Â˘˙· ø˙ÈÎ˙‰ ÚË˜ Úˆ·Ó ‰ÓAL–Â AHÆ 

Ø∏ „ÂÓÚ· Í˘Ó‰Ø



 ≠∏              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

8 ÆÆ®∑©≠®±© ¨ÌÈ„‚È‰ ‰Ú·˘ ÍÈÙÏ

Ï Ú·˜ „Á‡ ÏÎÂ ¨ÔÂÎ ‡Ï Â‡ ÔÂÎ ‡Â‰ Ì‡ Ì‰Ó ˜ÓÆÍ˙·Â˘˙ ˙‡ 

®±©Æ„Á‡ „·ÚÓÓ ¯˙ÂÈ ÌÚ „Â·ÚÏ ‰ÏÂÎÈ ‰È‡ ‰ÏÚÙ‰ ˙Î¯ÚÓ

®≤©Ï„Â‚‰Ó Ì‚ ÚÙ˘ÂÓ ¨˙ÚË ‰ÏÚÙ‰‰ ˙Î¯ÚÓ Ì‰ÈÏ‡˘ ¨È˘‡¯‰ ÔÂ¯ÎÈÊ· ÌÈ¯ÂÊ‡‰ Ï„Â‚

ÆÈ˘‡¯‰ ÔÂ¯ÎÈÊ‰ Ï˘

®≥©Æ¢ÏÈ·˜Ó·¢ ÌÈÎÈÏ‰˙ ‰ÓÎ Úˆ·Ï ˙Â¯˘Ù‡Ó‰ ˙ÂËÈ˘‰ ˙Á‡ ‡È‰ ˙Â˜ÈÒÙ‰ ˙ËÈ˘

®¥©˙Ï‰Ó‰ ‰ÏÚÙ‰ ˙Î¯ÚÓÓ ¯˙ÂÈ ˙·Î¯ÂÓ ÈÏ‡ÂË¯ÈÂ ÔÂ¯ÎÈÊ ˙Ï‰Ó‰ ‰ÏÚÙ‰ ˙Î¯ÚÓ

Æ„·Ï· È˘‡¯ ÔÂ¯ÎÈÊ

®µ© — ÔÂ‡ÙÈ˜© ˙È„„‰ ‰ÓÈÒÁ Ï˘ ·ˆÓ ÚÂÓÏ ‰ÏÂÎÈ ‰È‡ ‰ÏÚÙ‰ ˙Î¯ÚÓdeadlockÆ®

®∂©ÆÈ˘‡¯‰ ÔÂ¯ÎÈÊ· ÂÓÓ ˜ÏÁ ˜¯ ‰ÏÈÁ˙ ÔÒÁ‡Ï ¯˘Ù‡ ¨ÍÈÏ‰˙ Úˆ·Ï È„Î

®∑©ÆÌÈ·‡˘Ó· ˜ÏÁ˙‰Ï Ì‰ÈÏÚ ‰È‰È˘ ÔÎ˙ÈÈ ¨¢ÏÈ·˜Ó·¢ ÌÈÏÚÂÙ ÌÈÎÈÏ‰˙ ‰ÓÎ ¯˘‡Î

Øπ „ÂÓÚ· Í˘Ó‰Ø



 ≠π              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

····˘̆̆̆ÁÁÁÁÓÓÓÓ‰‰‰‰    ˙̇̇̇¯̄̄̄ÂÂÂÂ˙̇̇̇

 ÏÚ ‰Ú ¨‰Ê ÏÂÏÒÓ ˙„ÓÏ Ì‡ÌÈÈ˙˘ ˙ÂÏ‡˘‰Ó 9≠12 — ‰Ï‡˘ ÏÎÏ©  25Æ®˙Â„Â˜ 

9ÆA N N( , ) +1 Ï˘ ˙È¯‡ÈÏ ˙Î¯ÚÓ Ï˘ ÌÈÓ„˜Ó‰ ®˙Ï·Ë© ˙ˆÈ¯ËÓ ‡È‰  N˙Â‡ÂÂ˘Ó 

  ÌÚNÆÌÈÓÏÚ 

 ‰ˆÈ¯ËÓ‰ ˙‡ ‡È·Ó‰ Ì˙È¯Â‚Ï‡ ÍÈÙÏA∫‰ÂÈÏÚ ˙È˘ÏÂ˘Ó ‰¯ÂˆÏ 

®±©  ¯Â·ÚI –Ó  1  „Ú  N −1∫Úˆ·  

®±Æ±©  ¯Â·ÚK –Ó  I +1  „Ú  N∫Úˆ·  

®±Æ±Æ±©F A K I A I I        ← − ( , ) / ( , )

®±Æ±Æ≤©  ¯Â·ÚJ –Ó  I  „Ú  N +1∫Úˆ·  

®±Æ±Æ≤Æ±©A I J( , ))    ( ( , )A K J F   + ← A K J( , )

®±Æ≤©  ‰ˆÈ¯ËÓ‰ ˙‡ ÒÙ„‰A

Æ‡∫˙Â‡ÂÂ˘Ó ˙Î¯ÚÓ ÍÈÙÏ

11=z+y+2x

12=z+2y+x

5=z−y+3x

( )iÆÒÙ„ÂÈ ‰Ó ÌÂ˘¯Â ¨˙Â‡ÂÂ˘Ó‰ ˙Î¯ÚÓ ¯Â·Ú Ì˙È¯Â‚Ï‡‰ ÚÂˆÈ· ¯Á‡ ·Â˜Ú

( )iiÏÚ ¯ÂÁ‡Ï ‰·ˆ‰ ÍÈÏ‰˙ ˙ÏÚÙ‰ È„È ÏÚ ˙Â‡ÂÂ˘Ó‰ ˙Î¯ÚÓ Ï˘ ÔÂ¯˙Ù‰ ˙‡ ‡ˆÓ

‡ ÛÈÚÒ· ‰Ï·˜˙‰˘ ‰ˆÈ¯ËÓ‰( )iÆ

Æ·ÆÈÂÈ˘‰ ˙‡ ¯·Ò‰ Æ‰Â˙Á˙ ˙È˘ÏÂ˘Ó ‰ˆÈ¯ËÓ Ï·˜˙˙˘ ÍÎ Ì˙È¯Â‚Ï‡‰ ˙‡ ‰˘

    Ø±∞ „ÂÓÚ· Í˘Ó‰Ø

*



F

B A

D

E

C

 ≠±∞              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

10 Æ Û¯‚ ‚ˆÈÈÏ ¯˘Ù‡G ÏÚ· ÔÂÂÎÓ N˙ÂÈÂÎÈÓÒ‰ ˙ˆÈ¯ËÓ Æ˙ÂÈÂÎÈÓÒ ˙ˆÈ¯ËÓ È„È ÏÚ ÌÈ˙Óˆ 

 È„ÓÓ–Â„ Í¯ÚÓ È„È ÏÚ ‚ˆÂÈ˙M Ï„Â‚· È‡ÈÏÂ· ÒÂÙÈËÓ N N    ∫‰Ê ÔÙÂ‡· ¨

 Û¯‚· ˘È Ì‡G ˙ÓÂˆÓ ˙˘˜  I ˙ÓÂˆÏ  J  ‰È‰È ¨ M I J true( , )   =Æ

 Û¯‚· ÔÈ‡ Ì‡G ˙ÓÂˆÓ ˙˘˜ I ˙ÓÂˆÏ  J ‰È‰È ¨ M I J false( , )   =Æ

‰Ó‚Â„

 Û¯‚‰ ÍÈÙÏG∫

 Û¯‚‰ ¯Â·ÚG ˙ÂÈÂÎÈÓÒ‰ ˙ˆÈ¯ËÓ ¨M∫‡È‰ 

A B C D E F

A false true true false false true

B false false false false false true

C false false false false true false

D true false true false true false

E false false false false false false

F false false false false false false

®®®®ÆÆÆÆ‡‡‡‡····‰‰‰‰    „„„„ÂÂÂÂÓÓÓÓÚÚÚÚ····    ‰‰‰‰ÏÏÏÏ‡‡‡‡˘̆̆̆‰‰‰‰    ÍÍÍÍ˘̆̆̆ÓÓÓÓ‰‰‰‰    ∫∫∫∫····ÏÏÏÏ    ÌÌÌÌÈÈÈÈ˘̆̆̆©©©©

Ø±± „ÂÓÚ· Í˘Ó‰Ø

x



 ≠±±              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

∫Ì˙È¯Â‚Ï‡ ÍÈÙÏ

‰‰‰‰ÏÏÏÏÂÂÂÂÚÚÚÚÙÙÙÙ_ÏÏÏÏÚÚÚÚ_ÛÛÛÛ¯̄̄̄‚‚‚‚© Letter ¨ LastNode ¨ M®

} ˙ÂÈÂÎÈÓÒ ˙ˆÈ¯ËÓ ˙Ï·˜Ó ‰ÏÂÚÙ‰M Û¯‚ Ï˘  ¨G˙ÂÈ˙Â‡Â ¨ÌÈÏ‚ÚÓ ÈÏ·Â ÔÂ»ÎÓ  {

}LastNode –Â Letter Æ{

} ˙ÂÈ˙Â‡‰ È„È ÏÚ ÌÈ‚ˆÂÈÓ Û¯‚‰ È˙ÓÂˆ" "A  ˙Â‡‰ „Ú LastNode ˙ÓÂˆ‰ ÆLetterÆÛ¯‚Ï ÍÈÈ˘ {

} ‰ÏÂÚÙ· ¯ÊÚ Ì˙È¯Â‚Ï‡‰˙̇̇̇ÂÂÂÂ‡‡‡‡_˙̇̇̇····˜̃̃̃ÂÂÂÂÚÚÚÚ ( )L ˙Â‡ ˙Ï·˜Ó‰ ¨L ˙Â‡‰ ˙‡ ‰¯ÈÊÁÓÂ {

}–Ï ˙·˜ÂÚ‰L –‰ ¯„Ò ÈÙ ÏÚ ABCÆ{

}   ∫‰Á‰LastNode Z  < " "Æ{

®±©Node A1  "← "

®≤©„„„„ÂÂÂÂÚÚÚÚ    ÏÏÏÏÎÎÎÎ Node L1  astNode≤ ÚÚÚÚˆ̂̂̂····

®≤Æ±©ÌÌÌÌ‡‡‡‡ ( ( , ))M Letter Node 1  ÈÈÈÈÊÊÊÊ‡‡‡‡

®≤Æ±Æ±©Node A2   "← "

®≤Æ±Æ≤©„„„„ÂÂÂÂÚÚÚÚ    ÏÏÏÏÎÎÎÎ Node L2  astNode≤  ÚÚÚÚˆ̂̂̂····

®≤Æ±Æ≤Æ±©ÌÌÌÌ‡‡‡‡ ( ( , ))M Node Node1 2   ÈÈÈÈÊÊÊÊ‡‡‡‡

®≤Æ±Æ≤Æ±Æ±©Node A3  "← "

®≤Æ±Æ≤Æ±Æ≤©„„„„ÂÂÂÂÚÚÚÚ    ÏÏÏÏÎÎÎÎ Node L3  astNode≤  ÚÚÚÚˆ̂̂̂····

®≤Æ±Æ≤Æ±Æ≤Æ±©ÌÌÌÌ‡‡‡‡  ( ( )M Node2, Node3)  ÈÈÈÈÊÊÊÊ‡‡‡‡

®≤Æ±Æ≤Æ±Æ≤Æ±Æ±©ÒÒÒÒÙÙÙÙ„„„„‰‰‰‰   etter  , ,  Node3L Node Node, 1 2

®≤Æ±Æ≤Æ±Æ≤Æ≤©˙̇̇̇ÂÂÂÂ‡‡‡‡_˙̇̇̇····˜̃̃̃ÂÂÂÂÚÚÚÚ Node Node3 3  (← )

®≤Æ±Æ≤Æ≤©˙̇̇̇ÂÂÂÂ‡‡‡‡_˙̇̇̇····˜̃̃̃ÂÂÂÂÚÚÚÚ Node Node2 2  (← )

®≤Æ≤©˙̇̇̇ÂÂÂÂ‡‡‡‡_˙̇̇̇····˜̃̃̃ÂÂÂÂÚÚÚÚ Node Node1 1  (← )

Æ‡  Ì˙È¯Â‚Ï‡‰ Ï˘ ËÏÙ‰ ‰È‰È ‰Ó‰‰‰‰ÏÏÏÏÂÂÂÂÚÚÚÚÙÙÙÙ_ÏÏÏÏÚÚÚÚ_ÛÛÛÛ¯̄̄̄‚‚‚‚ ( , " , " )M  F"  D" Û¯‚‰ ¯Â·Ú G

ø‰Ï‡˘‰ ˙ÏÈÁ˙· ‰Ó‚Â„· ¯‡Â˙Ó‰

Æ·  Ì˙È¯Â‚Ï‡‰ Úˆ·Ó ‰Ó‰‰‰‰ÏÏÏÏÂÂÂÂÚÚÚÚÙÙÙÙ_ÏÏÏÏÚÚÚÚ_ÛÛÛÛ¯̄̄̄‚‚‚‚© Letter ¨ LastNode ¨ MÔÂÂÎÓ Û¯‚ ÏÎ ¯Â·Ú ®

 ÌÈÏ‚ÚÓ ÈÏ·Gø

Ø±≤ „ÂÓÚ· Í˘Ó‰Ø











L =

 ≠±≤              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

11 Æ ‰Ù˘‰ ÍÈÙÏL  ·¢‡‰ ÏÚÓ  { , , }   a b c∫

 ˙ÂÈ˙Â‡ Ï˘ ÏÏÂÎ‰ ¯ÙÒÓ‰ Ô‰·˘ ÌÈÏÈÓ‰ ÏÎ ÛÒÂ‡b‰ÏÈÓ·  

 –· ˜ÏÁ˙Ó3Â ¨˙È¯‡˘ ÈÏ· Ì‚ ˙ÂÈ˙Â‡ Ï˘ ÏÏÂÎ‰ ¯ÙÒÓ‰ c‰ÏÈÓ· 

 –· ˜ÏÁ˙Ó2Æ˙È¯‡˘ ÈÏ· 

 ‰Ù˘‰ ˙‡ Ï·˜È˘ ¨ÈËÒÈÈÓ¯Ë„ ÈÙÂÒ ËÓÂËÂ‡ ‰·LÆ

12 Æ  ‰Ù˘‰ ÍÈÙÏL  ·¢‡‰ ÏÚÓ  { , , }   a b c∫

 ‰Ù˘‰LÓ ˙ÂÈÂ·‰ ÌÈÏÈÓ ˙ÏÏÂÎ Ûˆ¯ Ï˘ ÌÈÏÈÓ–˙˙∫‰·Ó·   a b cm m−1  ¯˘‡Î  m  ≥ 2Æ

 ‰Ù˘· ‰ÏÈÓL–‰˘ ÌÈÏÈÓ–˙˙ ÏÂÏÎÏ ‰ÏÂÎÈ  m© ÌÈÏÈÓ ‰‡¯© ‰Â˘ Ô‰· ii©≠®iiiÆ®‰Ó‚Â„· ®

Æ‰Ù˘· ‰ÏÂÏÎ ‰È‡ ‰˜È¯‰ ‰ÏÈÓ‰

‰Ó‚Â„

 ∫‰Ù˘· ÌÈÏÈÓ©i®aabcaabcaabc

©ii®aaabbcaabc

©iii®aabcaaabbcaaabbc

©iv®aaaabbbc

 ‰Ù˘‰ ˙‡ Ï·˜È˘ ¨˙ÈÒÁÓ ËÓÂËÂ‡ ‰·LÆ

Ø±≥ „ÂÓÚ· Í˘Ó‰Ø























 ≠±≥              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

ÌÌÌÌÈÈÈÈÈÈÈÈ····ÂÂÂÂ˘̆̆̆ÈÈÈÈÁÁÁÁ    ÌÌÌÌÈÈÈÈÏÏÏÏ„„„„ÂÂÂÂÓÓÓÓ

 ÏÚ ‰Ú ¨‰Ê ÏÂÏÒÓ ˙„ÓÏ Ì‡ÌÈÈ˙˘ ˙ÂÏ‡˘‰Ó 13≠16 — ‰Ï‡˘ ÏÎÏ©  25Æ®˙Â„Â˜ 

13 Æ ‰Ù˘‰ ÍÈÙÏL ·¢‡‰ ÏÚÓ { , }a b ∫

 ˙ÂÈ˙Â‡ Ï˘ ÏÏÂÎ‰ ¯ÙÒÓ‰ Ô‰·˘ ÌÈÏÈÓ‰ ÏÎ ÛÒÂ‡a˜ÏÁ˙Ó ‰ÏÈÓ· 
L =

 –·2Â ¨˙È¯‡˘ ÈÏ· Ì‚ Ûˆ¯‰ abaÆ‰ÏÈÓ· ÚÈÙÂÓ  

 ‰Ù˘‰˘ ÁÎÂ‰LÆ˙È¯ÏÂ‚¯ ‡È‰  

14 Æ  ‰Ù˘‰ ÍÈÙÏL  ·¢‡‰ ÏÚÓ  { , , }   a b c∫

 ‰Ù˘‰LÓ ˙ÂÈÂ·‰ ÌÈÏÈÓ ˙ÏÏÂÎ Ûˆ¯ Ï˘ ÌÈÏÈÓ–˙˙∫‰·Ó·   a b cm m−1  ¯˘‡Î  m  ≥ 2Æ

 ‰Ù˘· ‰ÏÈÓL–‰˘ ÌÈÏÈÓ–˙˙ ÏÂÏÎÏ ‰ÏÂÎÈ  m© ÌÈÏÈÓ ‰‡¯© ‰Â˘ Ô‰· ii©≠®iiiÆ®‰Ó‚Â„· ®

Æ‰Ù˘· ‰ÏÂÏÎ ‰È‡ ‰˜È¯‰ ‰ÏÈÓ‰

‰Ó‚Â„

 ∫‰Ù˘· ÌÈÏÈÓ©i®aabcaabcaabc

©ii®aaabbcaabc

©iii®aabcaaabbcaaabbc

©iv®aaaabbbc

 ‰Ù˘‰˘ ÁÎÂ‰LÆ¯˘˜‰ ˙È˘ÙÂÁ ‡È‰  

 Ø±¥ „ÂÓÚ· Í˘Ó‰Ø



 ≠±¥              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

15 ÆÆ‡ ˙ÂÙ˘‰ ˘ÓÁ ÍÈÙÏ L1≠L5Æ

 {  a       }2na b nn 2 1| ≥L1  =

{  a    n  }2a bn n2 1| ≥L 2   =

 {  a    n  }2a bn2 2 1| ≥L 3  =

 {  a    n  }na bn n2 1| ≥L 4   =

 {  a    m , n  }2ma b n2 2 1| ≥L 5   =

Ï Ú·˜ ˙Á‡ ÏÎ ˙ÂÙ˘‰Ó L1≠L5 ¨ ¢˙È¯ÏÂ‚¯¢ ‡È‰ Ì‡Â‡

 ¢˙È¯ÏÂ‚¯–‡ÏÂ ¯˘˜‰ ˙È˘ÙÂÁ¢Â‡ÆÍÈ˙ÂÚÈ·˜ ˙‡ ˜Ó Æ¢¯˘˜‰ ˙È˘ÙÂÁ ‰È‡¢ 

Æ· ˙ÂÙ˘‰ ÔÈ·Ó L1≠L5Æ˙È¯ÏÂ‚¯ ‰È‡ ‡È‰˘ ÁÎÂ‰Â ¨˙È¯ÏÂ‚¯ ‰È‡˘ ‰Ù˘· ¯Á· 

16Æ  ˙ÂÙ˘‰ Ú·¯‡ ˙ÂÂ˙L1≠L 4 ·¢‡‰ ÏÚÓ  }a b  ,{∫

      }–‰ ¯ÙÒÓ Ô‰·˘ ÌÈÏÈÓ‰ ÏÎ ÛÒÂ‡a –· wÈ‚ÂÊ {     w |L1  =

}–‰ ¯ÙÒÓ Ô‰·˘ ÌÈÏÈÓ‰ ÏÎ ÛÒÂ‡b –· w È‚ÂÊ {     w |L 2   =

 }{ b      n, m  0ma n | ≥L 3  =

 }{ a      n, m  0mbn | ≥L 4   =

© ¨˙ÂÚË ˘ÓÁ ÍÈÙÏi©≠®vÏ Ú·˜ Æ®˙Á‡ ÏÎÆÍ˙ÚÈ·˜ ˙‡ ˜ÓÂ ¨‡Ï Â‡ ‰ÂÎ ‡È‰ Ì‡ Ô‰Ó 

©i ®aba L L  (   ∈ ∩1 2 )

©ii®L L1 2  =

©iii®       , m   m n; }≥ 0 È‚ÂÊn  , È‚ÂÊ ( {L L L a bn m
1 3 2∩ ∩ = )    |

©iv®  L L3 4∩ =     { }ε

©v®  n m     , }≥ 0  L L a b an n m m
3 4⋅ = +     { |

Ø±µ „ÂÓÚ· Í˘Ó‰Ø



 ≠±µ              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

¯̄̄̄ÊÊÊÊÂÂÂÂ····ÓÓÓÓÂÂÂÂ    ÈÈÈÈÏÏÏÏÈÈÈÈ····˜̃̃̃ÓÓÓÓ    ····ÂÂÂÂ˘̆̆̆ÈÈÈÈÁÁÁÁ

 ÏÚ ‰Ú ¨‰Ê ÏÂÏÒÓ ˙„ÓÏ Ì‡ÌÈÈ˙˘ ˙ÂÏ‡˘‰Ó 17≠20 — ‰Ï‡˘ ÏÎÏ©  25Æ®˙Â„Â˜ 

17Æ ‰˙˘ÓÏ ˙ËÏÂ˜ ÍÈÙÏ˘ ˙ÈÎ˙‰N –Ó ÏÂ„‚ ÌÏ˘ ¯ÙÒÓ 1Æ

 ‰Èˆ˜ÂÙ· ˙˘Ó˙˘Ó ˙ÈÎ˙‰rand T( )Æ

 ‰Èˆ˜ÂÙ‰rand T( ) ¯ÙÒÓ ˙Ï·˜Ó T –Ó ÏÂ„‚ ÌÏ˘ 1ÂÎ¯Ú˘ È‡¯˜‡ ÌÏ˘ ¯ÙÒÓ ‰¯ÈÊÁÓÂ ¨

 ÔÈ·0  –Ï  T−1Æ®ÏÏÂÎ© 

 ‰Èˆ˜ÂÙ‰˘ ÌÈÓÚÙ‰ ¯ÙÒÓ ˙‡ ÒÈÙ„‰Ï ‡È‰ ˙ÈÎ˙‰ ˙¯ËÓrand T( )„Ú Í¯Ú ‰¯ÈÊÁÓ 

 ¯ÙÒÓ‰˘4 Ï·˜˙‰  NÆÌÈÓÚÙ 

‰Ó‚Â„Ï ËÏ˜‰ ¯Â·Ú  ∫2 –Ï N ÌÈÈ‡¯˜‡‰ ÌÈ¯ÙÒÓ‰ ˙¯„ÒÂ 4 ¨ 1 ¨ 4

 ‰Èˆ˜ÂÙ‰ ‰¯ÈÊÁ‰˘©rand T( ) ÒÙ„ÂÈ ®3Æ

 ÌÈÈÏ·ÂÏ‚ ÌÈ˙˘Ó ‰˘ÂÏ˘ ÌÈ¯„‚ÂÓ ˙ÈÎ˙·N ¨B¨AÆÌÏ˘ ÒÂÙÈËÓ 

∫‰Ê ÔÙÂ‡· ÌÈÏÁ˙Â‡Ó ÌÈ˙˘Ó‰

A  : ;= 0

B  : ;= 0

read Nln( );

  ¨ÌÈÎÈÏ‰˙‰ È˘ ÏÈ·˜Ó· ÌÈÚˆ·˙Ó ˙ÈÎ˙·P1 –Â  P2∫

P2 P1

while true do  while N do  >0 

begin  begin

A rand :  = ( );8 while do A<>  4

B B :   +  1= ; begin

end; end;

N N    : ;= − 1

end;

write Bln( );

Æ‡  ËÏ˜‰ ¯Â·Ú ‰˙¯ËÓ ˙‡ ‰‚È˘Ó ˙ÈÎ˙‰ Â·˘ ËÈ¯Ò˙ ¯‡˙2 –Ï NÆ

Æ·  ËÏ˜‰ ¯Â·Ú ‰˙¯ËÓ ˙‡ ‰‚È˘Ó ‰È‡ ˙ÈÎ˙‰ Â·˘ ËÈ¯Ò˙ ¯‡˙2 –Ï NÆ

Æ‚ ÌÂ˘¯È˙˘Æ‰˙¯ËÓ ˙‡ ‰‚È˘Ó ‰È‡ ‡È‰ ÔÏÏ‚·˘ ¨˙ÈÎ˙· ˙ÂÈÚ· 

 ¯Â·Ú˙Á‡ ÏÎÆ˙ÈÎ˙· ˙¯ˆÂ ‡È‰ ÚÂ„Ó ¯·Ò‰ ¨˙Ó˘¯˘ ˙ÂÈÚ·‰Ó 
Ø±∂ „ÂÓÚ· Í˘Ó‰Ø



 ≠±∂              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

18Æ  ÌÏ˘ ‰˙˘Ó ÌÈ¯„‚ÂÓ ‰·Â ˙ÈÎ˙ ÍÈÙÏX –Ï ÏÁ˙Â‡Ó‰  0  ¯ÂÙÓÒÂ ¨S –Ï ÏÁ˙Â‡Ó‰  0Æ

  ÌÈÎÈÏ‰˙ ‰˘ÂÏ˘ ˙ÈÎ˙·P1 ¨P2 ¨P3ÆÏÈ·˜Ó· ÌÈÚˆ·˙Ó‰ ¨

process P 1; process P 2; process P 3;

var var begin

I eger  : int ; I eger  : int ; signal S( );

 begin begin wait S( );

for I :  1 to 3 do= for I :  1 to 2 do= X X    : ;= + 1

begin begin signal S( );

wait S( ); signal S( ); end;

X X    : ;= − 1 end;

write Xln( ); end;

end;

end;

Æ‡ÆÔÂ‡ÙÈ˜ Ï˘ ·ˆÓÏ ÚÈ‚‰Ï ‰ÈÂ˘Ú ˙ÈÎ˙‰˘ ¨ËÈ¯Ò˙ ˙¯ÊÚ· ¨ÁÎÂ‰

Æ˙ÂÚˆ·˙Ó‰ ˙Â‡¯Â‰‰ ˙‡ ˙Ë¯ÙÓ‰ ‰Ï·Ë· ËÈ¯Ò˙‰ ˙‡ ·Â˙Î

Æ· ‡Â‰ ËÏÙ· ÚÈÙÂ‰Ï ÏÂÎÈ˘ ¯˙ÂÈ· ÏÂ„‚‰ ¯ÙÒÓ‰ ∫‰ÚË‰ ˙‡ ÁÎÂ‰0Æ

Ø±∑ „ÂÓÚ· Í˘Ó‰Ø



 ≠±∑              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

19ÆÆ‚ ˙ÓÂˆÂ · ˙ÓÂˆ ¨‡ ˙ÓÂˆ ∫ÌÈ˙Óˆ ‰˘ÂÏ˘ Â·Â ¨¯ÊÂ·Ó Ì˙È¯Â‚Ï‡ ÍÈÙÏ

ÆÔ˙Ï·˜Â ˙ÂÚ„Â‰ ˙ÁÈÏ˘ Ï˘ ÔÂ‚Ó È„È ÏÚ Ì‰ÈÈ· ÌÈX"÷K"˙!Ó ÌÈ˙Óˆ‰

™ÆÂ‰˘ÏÎ ¯ÙÒÓ ‰¯ÈÊÁÓ‰ ß·˘Áß ‰Èˆ˜ÂÙ· ÌÈ˘Ó˙˘Ó  · ˙ÓÂˆÂ  ‡ ˙ÓÂˆ

™ÆÏÈ·˜Ó· ÌÈÚˆ·˙Ó‰ ÌÈÎÈÏ‰˙ È˘ ˘È  ‚ ˙ÓÂˆ·

 ∫˙ÓÂˆÏ ÌÈÈÏ·ÂÏ‚ ÌÈ˙˘Ó ÌÈ¯„‚ÂÓ  ‚ ˙ÓÂˆ·Empty¯ÂÙÓÒ ÒÂÙÈËÓ 

 –Ï ÏÁ˙Â‡Ó‰1 ¨Full –Ï ÏÁ˙Â‡Ó‰ ¯ÂÙÓÒ ÒÂÙÈËÓ  0 Í¯ÚÓÂ Buff Ï„Â‚· 2Æ

‡‡‡‡    ˙̇̇̇ÓÓÓÓÂÂÂÂˆ̂̂̂····    ˙̇̇̇ÓÓÓÓÂÂÂÂˆ̂̂̂

„ÈÓ˙ Úˆ·„ÈÓ˙ Úˆ·

®±© ·˘ÁX ←®±© ·˘ÁX ←

®≤©© Ï·˜' ' , ' 'ok A ®®≤©© Ï·˜' ' , ' 'ok A ®

®≥© ¨‚ ˙ÓÂˆ© ÁÏ˘' 'C  ¨1 ¨X®®≥© ¨‚ ˙ÓÂˆ© ÁÏ˘' 'C  ¨2 ¨X®

‚‚‚‚    ˙̇̇̇ÓÓÓÓÂÂÂÂˆ̂̂̂

±±±±    ÍÍÍÍÈÈÈÈÏÏÏÏ‰‰‰‰˙̇̇̇≤≤≤≤    ÍÍÍÍÈÈÈÈÏÏÏÏ‰‰‰‰˙̇̇̇

„ÈÓ˙ Úˆ·„ÈÓ˙ Úˆ·

®±©wait Empty ( )®±©wait Full ( )

®≤© ¨‡ ˙ÓÂˆ© ÁÏ˘' ' , ' 'ok A ®®≤©∫Ô‰ ˙ÂËÈ„¯Â‡Â˜‰¢© ÒÙ„‰ "®

®≥© ¨· ˙ÓÂˆ© ÁÏ˘' ' , ' 'ok A ®®≥©© ÒÙ„‰ ¸1 ˛Buff®

®¥©ÌÈÈÓÚÙ Úˆ·®¥©© ÒÙ„‰ ¸2 ˛Buff®

®¥Æ±©© Ï·˜Coor Num C, , ' '   ®®µ©s Emptyignal ( )

®¥Æ≤©Buff Num Coor   [ ] ←

®µ©s Fullignal ( )

Æ‡ Ï˘ „È˜Ù˙‰ ˙‡ Ë¯Ù øÔÂ˙‰ ¯ÊÂ·Ó‰ Ì˙È¯Â‚Ï‡‰ Úˆ·Ó ‰Ó˙ÓÂˆ ÏÎÆ

Æ·ÆÌ˙È¯Â‚Ï‡· ÌÂ‡È˙‰ ÔÂ‚Ó· ÈÂËÈ· È„ÈÏ ˙Â‡·˘ ¨ÌÂ‡È˙‰ ˙Â˘È¯„ ÏÎ ˙‡ ÌÂ˘¯

 Ë¯Ù‰ÏÂÚÙ ÏÎÆÌÂ‡È˙‰ ÔÂ‚Ó· 

Ø±∏ „ÂÓÚ· Í˘Ó‰Ø



 ≠±∏              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

20Æ¯˙ÂÈ· ÏÂ„‚‰ ¯ÙÒÓ‰ ˙‡ ‚Èˆ‰Ï ‡È‰ ˙ÂÈÎ˙‰ ÔÓ ˙Á‡ ÏÎ ˙¯ËÓ Æ·–Â ‡ ¨˙ÂÈÎ˙ È˙˘ ÍÈÙÏ
 Ï˘ ‰ˆÂ·˜·NÆ‰ÊÓ ‰Ê ÌÈÂ˘Â ÒÙ‡Ó ÌÈÏÂ„‚ ÌÈÓÏ˘ ÌÈ¯ÙÒÓ 

 ‰ˆÂ·˜ ÌÈÂ˙‰ ÒÂÙÈË· ˙Â˘Ó˙˘Ó ˙ÂÈÎ˙‰( )groupÆ
 ‰ˆÂ·˜ ÌÈÂ˙‰ ÒÂÙÈË Ï˘ ˜˘ÓÓ‰ ˙ÂÏÂÚÙÓ ˜ÏÁ ÍÈÙÏ( )groupÆ

insert G X( , )   ‰ˆÂ·˜ ˙Ï·˜Ó ‰ÏÂÚÙ‰G ¯ÙÒÓÂ  X ˙‡ ‰ÒÈÎÓÂ ¨X–Ï  GÆ
 ∫‰Á‰GÆ˙ÏÁ˙Â‡Ó  

r Gemove( )  ‰ˆÂ·˜ ˙Ï·˜Ó ‰ÏÂÚÙ‰G–Ó ‰‡ÈˆÂÓ ¨GÔÙÂ‡· ¯ÙÒÓ  
 ∫‰Á‰  ÆÂ˙Â‡ ‰¯ÈÊÁÓÂ ¨È‡¯˜‡GÆ‰˜È¯ ‡ÏÂ ˙ÏÁ˙Â‡Ó  

e Gmpty( )  ‰ˆÂ·˜ ˙Ï·˜Ó ‰ÏÂÚÙ‰G Ì‡ ¢˙Ó‡¢ ‰¯ÈÊÁÓÂ  ¨G¨‰˜È¯ 
 ∫‰Á‰  Æ˙¯Á‡ — ¢¯˜˘¢ÂGÆ˙ÏÁ˙Â‡Ó  

 ∫ÌÈÈÏ·ÂÏ‚ ÌÈ˙˘Ó È˘· ˙Â˘Ó˙˘Ó ˙ÂÈÎ˙‰GÏÈÎÓÂ ÏÁ˙Â‡Ó ‰ˆÂ·˜ ÒÂÙÈËÓ 

N –Â ¨ÌÈ¯ÙÒÓ S –Ï ÏÁ˙Â‡Ó ¯ÂÙÓÒ ÒÂÙÈËÓ 1Æ

 ÈÎ ÚÂ„È˙Á‡ ˜¯Æ‰˙¯ËÓ ˙‡ ‰‚È˘Ó ˙ÂÈÎ˙‰Ó 

 ÍÈÙÏ‡ ˙ÈÎ˙ ¨ÌÈ‰Ê ÌÈÎÈÏ‰˙ È˘ ‰·Â  P1 –Â  P2∫ 
process P1;
var

X Y eger, : int ;  
begin

Y  1: ;=
wait S( );
while do not empty(G)  
begin

X  : ;= 0
Y  : ;= 0
X  remove(G): ;=
if not empty then  G  ( )
begin

Y remove:  G= ( );
if X Y t    hen>

insert X( , )G
else

insert Y( , );G
end;
signal S( );
wait S( );

end;
signal S( );             
if Y t    hen= 0       

write Xln( );
end;
process P 2;
{P1–Ï ‰‰Ê  }

®®®®ÆÆÆÆ‡‡‡‡····‰‰‰‰    „„„„ÂÂÂÂÓÓÓÓÚÚÚÚ····    ‰‰‰‰ÏÏÏÏ‡‡‡‡˘̆̆̆‰‰‰‰    ÍÍÍÍ˘̆̆̆ÓÓÓÓ‰‰‰‰        ∫∫∫∫····ÏÏÏÏ    ÌÌÌÌÈÈÈÈ˘̆̆̆©©©© Ø±π „ÂÓÚ· Í˘Ó‰Ø



 ≠±π              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

 ÍÈÙÏÎ˙· ˙È   ¨ÌÈ‰Ê ÌÈÎÈÏ‰˙ È˘ ‰·ÂP1 –Â  P2 ∫
process P1;
var

X Y eger, : int ;  
begin

Y = : ;1
while do not empty(G) 
begin

X  : ;= 0
Y  : ;= 0
wait S( );
X  remove(G): ;=
signal S( );
wait S( );
if not empty G then   ( )
begin

Y remove G:  = ( );
if X Y t    hen>

insert G X( , )
else

insert G Y( , );
end;
signal S( );

end;
if Y t    hen= 0       

write Xln( );
end;
process P 2;

 } –Ï ‰‰ÊP1{

Æ‡ ˙ÈÎ˙ ÂÊÈ‡ ÔÈÈˆ‰È‡ ¯Â·Ú ˙‡Ê ‰‡¯Ó‰ ËÈ¯Ò˙ ¯‡˙Â ¨‰˙¯ËÓ ˙‡ ‰‚È˘Ó N  = 2Æ

Æ·˘ ˙ÈÎ˙· ˙ÂÓÈÈ˜˙Ó‰ ÌÂ‡È˙‰ ˙Â˘È¯„ ˙‡ ÁÒ‰‚È˘ÓÆ‰˙¯ËÓ ˙‡ 

Ø≤∞ „ÂÓÚ· Í˘Ó‰Ø



 ≠≤∞              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

ÌÌÌÌÈÈÈÈÓÓÓÓˆ̂̂̂ÚÚÚÚ    ‰‰‰‰ÁÁÁÁÂÂÂÂÓÓÓÓ    ˙̇̇̇ÂÂÂÂÎÎÎÎ˙̇̇̇

 ÏÚ ‰Ú ¨‰Ê ÏÂÏÒÓ ˙„ÓÏ Ì‡ÌÈÈ˙˘ ˙ÂÏ‡˘‰Ó 21≠24 — ‰Ï‡˘ ÏÎÏ©  25Æ®˙Â„Â˜ 

21Æ∫˙ÈÎ˙ ÍÈÙÏ
±Æ # .include iostream h < >

≤Æ class CTest
≥Æ {
¥Æ public:
µÆ CTest nX nY nZ char cCons t z            (int , int , int , tan ' ' )= = =0 0
 : ( tan )  cTchar cCons t
∂Æ { ; ; ; " ";}nTpub nX nTprot nY nTpriv nZ cout Test                 = = = <<

∑Æ void Increment nInc   (int& );
∏Æ friend CTest operator CTest tstT CTest tstT          − ( , );1 2
πÆ friend o  stream& operator<<  (ostream& os, CTest&  tstPrint);

±∞Æ int ; nTpub

±±Æ protected:
±≤Æ int ; nTprot
±≥Æ const char cTchar    ;

±¥Æ private:
±µÆ int ; nTpriv
±∂Æ };

±∑Æ class CQuiz private CTest     :
±∏Æ {
±πÆ public:
≤∞Æ CQuiz () {cout << "Quiz";}

≤±Æ void Increment  ();
≤≤Æ void Increment nInc   (int& );

≤≥Æ int ; nQpub

≤¥Æ protected:
≤µÆ int ;  nQprot

≤∂Æ private:
≤∑Æ int ;  nQpriv
≤∏Æ };

®®®®ÆÆÆÆ‡‡‡‡····‰‰‰‰    „„„„ÂÂÂÂÓÓÓÓÚÚÚÚ····    ‰‰‰‰ÏÏÏÏ‡‡‡‡˘̆̆̆‰‰‰‰    ÈÈÈÈÙÙÙÙÈÈÈÈÚÚÚÚÒÒÒÒ    ∫∫∫∫····ÏÏÏÏ    ÌÌÌÌÈÈÈÈ˘̆̆̆©©©©Ø≤± „ÂÓÚ· Í˘Ó‰Ø



 ≠≤±              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

Æ‡®±© ÔÈÈÙ‡ÓÏ ÏÂÁ˙‡‰ ˙ËÈ˘ È‰ÓcTchar  –‰ ˙¯„‚‰· ÚÈÙÂÓ‰ ¨Constructor

 ‰˜ÏÁÓ‰ Ï˘CTestø®µ ‰¯Â˘© 

®≤© ‰˜ÏÁÓ‰ Ï˘ ÌÈ¯Á‡‰ ÌÈÈÈÙ‡Ó‰ ˙‡ ÏÁ˙‡Ï ¯˘Ù‡ Ì‡‰CTest

ÛÈÚÒ· ˙Ó˘¯˘ ‰ËÈ˘ ‰˙Â‡· ø∂ ‰¯Â˘· ÚÈÙÂÓ‰ ÏÂÁ˙‡‰ ÌÂ˜Ó· ®±©‡

ÆÚÂ„Ó ¯·Ò‰ — ‡Ï Ì‡ ÆÌÈÓÈ‡˙Ó‰ ÌÈÏÂÁ˙‡‰ ˙‡ ÌÂ˘¯ — ÔÎ Ì‡

Æ· –‰ ˙¯„‚‰Constructor ‰˜ÏÁÓ‰ Ï˘ CQuizÆ‰ÈÂ‚˘ ≤∞ ‰¯Â˘· 

ÆÔÂ˜È˙‰ ˙‡ ¯·Ò‰Â ¨‰¯„‚‰‰ ˙‡ Ô˜˙

Æ‚ ‰˜ÏÁÓ·CTest Ì˘· ‰¯·Á ‰Èˆ˜ÂÙ ˙¯„‚ÂÓ ¨∑ ‰¯Â˘· ¨Increment‰˜ÏÁÓ· Ì‚ Æ

CQuiz Ì˘· ‰¯·Á ‰Èˆ˜ÂÙ ˙¯„‚ÂÓ ¨≤≤ ‰¯Â˘· ¨IncrementÆ

®±©Ì˘ Â˙Â‡· ‰Èˆ˜ÂÙ ¯È„‚‰Ï ¯˘Ù‡Ó ÌÈÓˆÚ ‰ÁÂÓ ˙ÂÎ˙ Ï˘ ÔÂ¯˜ÈÚ ‰ÊÈ‡

ø˙ÂÂ˘ ˙Â˜ÏÁÓ È˙˘·

®≤© ‰¯·Á‰ ‰Èˆ˜ÂÙ‰ ¯ÁÀaÈ˙ „ˆÈÎ ¨˙ÈÎ˙‰ ÚÂˆÈ· ˙Ú·Incrementø‰ÓÈ‡˙Ó‰ 

Æ„ ‰˜ÏÁÓ·CQuiz ‰¯·Á ‰Èˆ˜ÂÙÏ ˙ÂÂ˘ ˙Â¯„‚‰ È˙˘ ˘È Increment˙ÂÚÈÙÂÓ‰ ¨

Æ≤≤ ‰¯Â˘·Â ≤± ‰¯Â˘·

®±©ø‰‰Ê Ì˘ ˙ÂÏ·˜Ó ¨‰˜ÏÁÓ ‰˙Â‡Ó ˙Â¯·Á ˙ÂÈˆ˜ÂÙ È˙˘ Â·˘ ·ˆÓ ‡¯˜ ÍÈ‡

®≤© ‰¯·Á‰ ‰Èˆ˜ÂÙ‰ ¯˘‡ÎIncrement‰˜ÏÁÓ‰ ÒÂÙÈËÓ ÌˆÚ ÏÚ ˙ÏÚÙÂÓ 

CQuiz˙Â¯·Á‰ ˙ÂÈˆ˜ÂÙ‰ È˙˘ ÔÈ·Ó ‰ÓÈ‡˙Ó‰ ‰Èˆ˜ÂÙ‰ ¯ÁÀaÈ˙ „ˆÈÎ — 

Incrementø

Æ‰ ‰˜ÏÁÓ·CTestÁ˙ÙÓ‰ ˙ÏÈÓ ˙¯ÊÚ· ˙Â¯„‚ÂÓ‰ ˙ÂÈˆ˜ÂÙ ˙ÂÚÈÙÂÓ  ¨π–Â  ∏ ˙Â¯Â˘· ¨

friendÆ

®±©˙ÂÚˆÓ‡· ‰Èˆ˜ÂÙ‰ ˙¯„‚‰ ˙Ú‚ÂÙ ÌÈÓˆÚ ‰ÁÂÓ ˙ÂÎ˙ Ï˘ ÔÂ¯˜ÈÚ ‰ÊÈ‡·

 Á˙ÙÓ‰ ˙ÏÈÓfriendø

®≤©–‰ ˙‡ ˙Â˘Ï ¯˘Ù‡ Ì‡‰ operator−‰È‰È˘ ÍÎ ¨∏ ‰¯Â˘· ‰Èˆ˜ÂÙ‰ ˙¯„‚‰· 

 Á˙ÙÓ‰ ˙ÏÈÓ ÈÏ· ‰Èˆ˜ÂÙ‰ ˙‡ ÌÂ˘¯Ï ¯˘Ù‡friendø

ÆÚÂ„Ó ¯·Ò‰ — ‡Ï Ì‡ ÆÈÂÈ˘‰ ˙‡ ÌÂ˘¯ — ÔÎ Ì‡

®≥© –‰ ˙‡ ˙Â˘Ï ¯˘Ù‡ Ì‡‰operator<<‰È‰È˘ ÍÎ ¨π ‰¯Â˘· ‰Èˆ˜ÂÙ‰ ˙¯„‚‰· 

 Á˙ÙÓ‰ ˙ÏÈÓ ÈÏ· ‰Èˆ˜ÂÙ‰ ˙‡ ÌÂ˘¯Ï ¯˘Ù‡friendø

ÆÚÂ„Ó ¯·Ò‰ — ‡Ï Ì‡ ÆÈÂÈ˘‰ ˙‡ ÌÂ˘¯ — ÔÎ Ì‡
Ø≤≤ „ÂÓÚ· Í˘Ó‰Ø



 ≠≤≤              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

22ÆÆ˙ÈÎ˙‰ ËÏÙ ‰È‰È ‰Ó ÌÂ˘¯Â ¨ÍÈÙÏ˘ ˙ÈÎ˙‰ ¯Á‡ ·˜ÚÓ ˙Ï·Ë ˙¯ÊÚ· ·Â˜Ú
# .include iostream h < >

class C Twin
{

public:
CTwin () { ' ' ; ' ' ; }         cA T cB W= =
CTwin (char  ch1, char ch2 =  ' Z' ) { ; ; }   h1    h2  cA c cB c= =

CTwin operator ! () { ( , ; }       )  return CTwin cB cA
CTwin operator ++ () { ( , ; }     ++   )  return CTwin cA cB++
CTwin operator ++ (int) { ( , ; }      )  return CTwin cA cB++ ++

CTwin operator +=  (CTwin tOther) { . ;   cA tOther cB=
 cB tOther cA  = . ;
 return this     ;  }

friend ostream operator ostream os CTwin Tw         t& ( & , );<<
friend CTwin operator CTwin tFirst CTwin tSecond                 + ( , );

protected:
char cA cB   , ;

};
/*...........................................................................................................................*/
class CTwoTwin 
{

public:
CTwoTwin (char ch1, char ch2 , char ch3, char ch4)
{

tTw CTwin ch ch[ ] ( , );0 1 2    =
tTw CTwin ch ch[ ] ( , );1 3 4     =

}

C CTwoTwin operator+ ( TwoTwin&  ttSecond)
{

CTwoTwin  ttTemp =    this;
t ttTemp.tTw[0]  +=  tSecond.tTw[0];
t ttTemp.tTw[1]  +=  tSecond.tTw[1];

return t tTemp;
}

friend ostream operator ostream os CTwoTwin ttTwn         & ( & , );<<

private:
CTwin tTw  [ ];2

};

®®®®ÆÆÆÆ‡‡‡‡····‰‰‰‰    „„„„ÂÂÂÂÓÓÓÓÚÚÚÚ····    ‰‰‰‰ÏÏÏÏ‡‡‡‡˘̆̆̆‰‰‰‰    ÍÍÍÍ˘̆̆̆ÓÓÓÓ‰‰‰‰    ∫∫∫∫····ÏÏÏÏ    ÌÌÌÌÈÈÈÈ˘̆̆̆©©©©Ø≤≥ „ÂÓÚ· Í˘Ó‰Ø

*

*



 ≠≤≥              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

inline char char ch char ch        max ( , )1 2
{ ( ) ; ; }           if ch ch return ch else return ch1 2 1 2>

/*...........................................................................................................................*/

ostream operator ostream os CTwin tTw& ( & , )        <<
{ ( ' . ' ,' .     '                ' )'  ; } return os tTw cA tTw cB<< << << << <<

CTwin operator CTwin tFirst CTwin tSecond       + ( , )

{ (max ( . , ),  Twin    tSecond.return C tFirst cA cA

       max ( . , . )) ; }    tFirst cB tSecond cB

/*...........................................................................................................................*/

ostream operator ostream os CTwoTwin ttTwn& ( & , )        <<
{ {' . [ ] ' ,' . [ ] ' '    '                }  ; }return os ttTwn tTw ttTw tTw<< << << << <<0 1

/*...........................................................................................................................*/

void main  ()

{

CTwin t t     ' E' , ' F' );1 2, (

CTwin t t t   =    = ' A';3 2 4,

cout t t t t endl          << << << << <<1 2 3 4 ;

CTwin t  ' C' , ' D' );5 (

cout   t 5 ++; <<
cout   ++ t5; <<
cout l  t 5   end ; << <<

CTwin t   ' B' , ' D' );6 (

cout   (CTwin ('A', ' F' ) +  t 6);  <<
cout   (CTwin ('A' )        + ! t 6) << endl; <<

CTwoTwin a  a  ' M' , ' A' , ' M' , ' A' );(

CTwoTwin  bb  ' D' , ' A' , ' D' , ' Y' );(

co t a l b endlu   a  end   b  << << << << ;

cout a endl  a  bb  << + << ;

}

    Ø≤¥ „ÂÓÚ· Í˘Ó‰Ø



 ≠≤¥              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

23ÆÆ¢˙ÒÎ–Ú„È¢ ‰˘„Á ‰ÎÂ˙ ˙Î¯ÚÓ ‰Â· ˙ÒÎ· ·Â˘Á!Ó‰ ˙„ÚÂ

¨ÚÂ·˜ ÂÈ‡ ˙Â‚ÏÙÓ‰ ¯ÙÒÓ Æ˙Á‡ ‰‚ÏÙÓÏ ÍÈÈ˙˘Ó ˙ÒÎ ¯·Á ÏÎ ÆÌÈ¯·Á ±≤∞ ˘È ˙ÒÎ·

ÆÚÂ·˜ ÂÈ‡ ‰‚ÏÙÓ ÏÎÓ ˙ÒÎ‰ È¯·Á ¯ÙÒÓ Ì‚Â

∫ÍÈÙÏ˘ ≥≠± ˙Â˜ÏÁÓ· ˘Ó˙˘˙ ¢˙ÒÎ–Ú„È¢ ˙Î¯ÚÓ

Æ± — ˙ÒÎ ¯·Á ‰˜ÏÁÓ‰class KnessetMember C

Æ˙ÒÎ ¯·Á ‰È‰ Ô‰·˘ ÌÈ˘‰ ¯ÙÒÓ ¨‰„ÈÏ ˙˘ ¨˙Â‰Ê ˙„ÂÚ˙ ¨Ì˘ ∫˙ÂÂÎ˙

Æ≤ — ‰‚ÏÙÓ ‰˜ÏÁÓ‰class CP arty

Æ˙ÒÎ È¯·Á ¨‰‚ÏÙÓ Ì˘ ∫˙ÂÂÎ˙

Æ≥ — ˙ÒÎ ‰˜ÏÁÓ‰class Knesset C

Æ˙Â‚ÏÙÓ ∫˙ÂÂÎ˙

 –· ‰¯„‚‰ ÍÈÙÏC + + ¨˙ÒÎ ¯·Á ‰˜ÏÁÓ‰ Ï˘  class KnessetMember C˙ÏÏÂÎ ‰¯„‚‰‰ Æ

Æ˙Â¯·Á‰ ˙ÂÈˆ˜ÂÙ‰ Ï˘ ˘ÂÓÈÓ ‡ÏÏ „ÂÚÈ˙
class KnessetMember C
{

public:
CKnessetMember char sN char sId BY YK                n     n   ( "", "", int , int );= = = =0 0

                 
char Name () ; // ˙ÒÎ ¯·Á Ì˘ ¯ÂÊÁ‡
char Id () ; // ˙ÒÎ ¯·Á Ï˘ ˙Â‰Ê ˙„ÂÚ˙ ¯ÂÊÁ‡
int Born () ; // ˙ÒÎ ¯·Á Ï˘ ‰„ÈÏ ˙˘ ¯ÂÊÁ‡
int Years () ; // ˙ÒÎ· ˙Â¯·Á ˙Â˘ ¯ÙÒÓ ¯ÂÊÁ‡

void setName (char   sN ) ; //  ˙ÒÎ ¯·Á Ì˘ ˙ÚÈ·˜
 void setId (char   sId ) ; //  ˙ÒÎ ¯·Á Ï˘ ˙Â‰Ê ˙„ÂÚ˙ ˙ÚÈ·˜

void setBorn (int  nBY ) ; //      ˙ÒÎ ¯·Á Ï˘ ‰„ÈÏ ˙˘ ˙ÚÈ·˜
void setYears (int  nYK ) ; //  ˙ÒÎ· ˙Â¯·Á ˙Â˘ ¯ÙÒÓ ˙ÚÈ·˜

private:
char m sN_ ame [30] ; // ˙ÒÎ ¯·Á Ì˘
char m sId_ [ ] 9 ; // ˙ÒÎ ¯·Á Ï˘ ˙Â‰Ê ˙„ÂÚ˙
int m nBornYear_ ; // ˙ÒÎ ¯·Á Ï˘ ‰„ÈÏ ˙˘
int m nYearsInKnesset_ ; // ˙ÒÎ· ˙Â¯·Á ˙Â˘ ¯ÙÒÓ

};

®®®®ÆÆÆÆ‡‡‡‡····‰‰‰‰    „„„„ÂÂÂÂÓÓÓÓÚÚÚÚ····    ‰‰‰‰ÏÏÏÏ‡‡‡‡˘̆̆̆‰‰‰‰    ÈÈÈÈÙÙÙÙÈÈÈÈÚÚÚÚÒÒÒÒ    ∫∫∫∫····ÏÏÏÏ    ÌÌÌÌÈÈÈÈ˘̆̆̆©©©©Ø≤µ „ÂÓÚ· Í˘Ó‰Ø        

*
*

*
*

**



 ≠≤µ              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

Æ‡ –· ¯„‚‰ ¨¢˙ÒÎ–Ú„È¢ ˙Î¯ÚÓ‰ ˙‡ Á˙ÙÏ È„ÎC + + ˙Â˜ÏÁÓ‰ ˙‡ CParty

 –ÂCKnessetÏ Æ˘ÂÓÈÓ ‡ÏÏ ‰˜ÏÁÓ ÏÎÆ˙Â¯·Á ˙ÂÈˆ˜ÂÙÂ ˙ÂÂÎ˙ ÔÈÈˆ 

Ï ‰¯·Á ‰Èˆ˜ÂÙ ÏÎÆ„ÂÚÈ˙Â ˙¯˙ÂÎ ·Â˙Î 

Æ·˙Á‡ ‰‚ÏÙÓÓ ˙ÒÎ ¯·Á Ï˘ ¯·ÚÓ· ˙ÏÙËÓ‰ ‰ÏÂÚÙ ‰ÎÂ˙‰ ˙Î¯ÚÓ· ¯È„‚‰Ï ˘È

Ì˘ ˙‡ ¨˙ÒÎ‰ ¯·Á Ï˘ ˙Â‰Ê‰ ˙„ÂÚ˙ ¯ÙÒÓ ˙‡ Ï·˜˙ ‰ÏÂÚÙ‰ Æ˙¯Á‡ ‰‚ÏÙÓÏ

ÏÎ ˙‡ Úˆ·˙ ‰ÏÂÚÙ‰ ÆÛ¯ËˆÓ ‡Â‰ ‰ÈÏ‡˘ ‰‚ÏÙÓ‰ Ì˘ ˙‡Â ·ÊÂÚ ‡Â‰˘ ‰‚ÏÙÓ‰

Æ¢˙ÒÎ–Ú„È¢ ˙Î¯ÚÓ· ÌÈ˘¯„‰ ÌÈÂÎ„Ú‰

 –· ˘ÓÓÂ ¯„‚‰C + + Æ‰ÏÂÚÙ‰ ˙‡ ÔÈÈˆÆ˙¯„‚ÂÓ ‡È‰ ‰˜ÏÁÓ ÂÊÈ‡· 

‰¯Ú‰∫ÆÔ˙Â‡ ˘ÓÓÏ ÈÏ·  ‡ ÛÈÚÒ· ˙¯„‚‰˘ ˙ÂÏÂÚÙ· ˘Ó˙˘‰Ï È‡˘¯ ‰˙‡

ÍÈÏÚ ¨‡ ÛÈÚÒ· ˙¯„‚‰˘ ‰Ï‡ ÏÚ ˙ÂÙÒÂ ¯ÊÚ ˙ÂÏÂÚÙ· ˘Ó˙˘Ó ‰˙‡ Ì‡

ÆÔ˘ÓÓÏÂ Ô˙Â‡ ¯È„‚‰Ï

Ø≤∂ „ÂÓÚ· Í˘Ó‰Ø



 ≠≤∂              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

24Æ˙˜ÂÂ˘Ó ‡È‰ Æ¯Á‡ ÌÚË ‚ÂÒ ÏÎÏ ¨˙Â‡˜˘Ó È‚ÂÒ ‰˘ÈÓÁ ˙¯ˆÈÈÓ ¢ÈÏ–‰˜˘Ó¢ ‰¯·Á‰

Æ¯ËÈÏ ∞Æ≥≥ ¨¯ËÈÏ ∞Æµ ¨¯ËÈÏ ±Æµ  ∫ÌÈ˜Â·˜· Ï˘ ÌÈÁÙ ‰˘ÂÏ˘· ‰˜˘Ó ‚ÂÒ ÏÎ

∫˜Â„·Ï ˙ÈÈÂÚÓ ‰¯·Á‰

™ ˜Â·˜·‰ Ï˘ ÁÙ‰ ˙‡‰¯ÎÓÆ‰˜˘Ó‰ ‚ÂÒÏ ¯˘˜ ÈÏ· ¨¯˙ÂÈ· 

™ ‡Â‰ Â˜ÂÂÈ˘˘ ˜Â·˜·‰ Ï˘ ÁÙ‰ ˙‡‰ÈÁÂÂ¯Æ‰˜˘Ó‰ ‚ÂÒÏ ¯˘˜ ÈÏ· ¨¯˙ÂÈ· 

‰¯Ú‰Æ¯ÂˆÈÈ‰ ˙ÂÏÚ ˙ÂÁÙ ˙ÂÈÂÁÏ ‰¯ÈÎÓ ¯ÈÁÓ ‡Â‰ ÁÂÂ¯‰ ∫

∫ÍÈÙÏ˘ ≤≠± ˙Â˜ÏÁÓ‰ Â¯„‚Â‰ ÍÎ Ì˘Ï

Æ± — ˜Â·˜· ‰˜ÏÁÓclass CBottle 

¨„Á‡ ‰˜˘Ó ˜Â·˜· Ï˘ ¯ÂˆÈÈ‰ ˙ÂÏÚ ¨˜Â·˜·‰ ÁÙ ¨‰˜˘Ó‰ ‚ÂÒ ∫˙ÂÂÎ˙

Â¯ÎÓ˘ ÌÈ˜Â·˜·‰ ¯ÙÒÓ ¨„Á‡ ‰˜˘Ó ˜Â·˜· Ï˘ ˙ÂÈÂÁÏ ‰¯ÈÎÓ ¯ÈÁÓ

Æ˙ÂÈÂÁÏ

Æ≤ — ˙Â¯ÈÎÓ ‰˜ÏÁÓclass Sales C

ÆÌÈ˜Â·˜· ∫˙ÂÂÎ˙

®®®®ÆÆÆÆ‡‡‡‡····‰‰‰‰    „„„„ÂÂÂÂÓÓÓÓÚÚÚÚ····    ‰‰‰‰ÏÏÏÏ‡‡‡‡˘̆̆̆‰‰‰‰    ÍÍÍÍ˘̆̆̆ÓÓÓÓ‰‰‰‰    ∫∫∫∫····ÏÏÏÏ    ÌÌÌÌÈÈÈÈ˘̆̆̆©©©©

Ø≤∑ „ÂÓÚ· Í˘Ó‰Ø



 ≠≤∑              ≠ ∏ππ≤∞µ ßÒÓ ¨‚¢Ò˘˙ ıÈ˜ ¨ß· ·˘ÁÓ‰ ÈÚ„Ó

 –· ‰¯„‚‰ ÍÈÙÏC++ ˜Â·˜· ‰˜ÏÁÓ‰ Ï˘ c CBottlelass ‡ÏÏ „ÂÚÈ˙ ˙ÏÏÂÎ ‰¯„‚‰‰ Æ

Æ˙Â¯·Á‰ ˙ÂÈˆ˜ÂÙ‰ Ï˘ ˘ÂÓÈÓ

class CBottle 
{

public:
CBottle (char     sT = "",  float  nV = 0,  float  nC = 0,  float  nP = 0,  int nQ = 0);

char Taste (); // ‰˜˘Ó ‚ÂÒ ¯ÂÊÁ‡
float Volume (); // ˜Â·˜· ÁÙ ¯ÂÊÁ‡
float Cost (); // ¯ÂˆÈÈ ˙ÂÏÚ ¯ÂÊÁ‡
float Price (); // ˙ÂÁÏ ‰¯ÈÎÓ ¯ÈÁÓ ¯ÂÊÁ‡
int Quantity (); // Â¯ÎÓ˘ ÌÈ˜Â·˜· ¯ÙÒÓ ¯ÂÊÁ‡

void setTaste (char sT); // ‰˜˘Ó ‚ÂÒ ˙ÚÈ·˜
void setVolume (float nV); // ˜Â·˜· ÁÙ ˙ÚÈ·˜
void setCost (float nC); // ¯ÂˆÈÈ ˙ÂÏÚ ˙ÚÈ·˜
void set icePr (float nP); // ˙ÂÁÏ ‰¯ÈÎÓ ¯ÈÁÓ ˙ÚÈ·˜
void setQuantity (int nQ); // Â¯ÎÓ˘ ÌÈ˜Â·˜· ¯ÙÒÓ ˙ÚÈ·˜

              
private:

char m sTaste_ [ ]; 20 // ‰˜˘Ó ‚ÂÒ
float m nVolume_ ; //  ˜Â·˜· ÁÙ
float m nCost_ ; // ¯ÂˆÈÈ ˙ÂÏÚ
float m n ice_ Pr ; // ˙ÂÁÏ ‰¯ÈÎÓ ¯ÈÁÓ
int m nQuantity_ ; // Â¯ÎÓ˘ ÌÈ˜Â·˜· ¯ÙÒÓ

};

Æ‡ ˙Â¯ÈÎÓ ‰˜ÏÁÓ‰ ˙‡ ˘ÂÓÈÓ ‡ÏÏ ¯„‚‰c CSaleslass Æ
Æ· ˜Â·˜· ‰˜ÏÁÓ‰ ÔÈ· ÌÈÈ˜˙Ó ÒÁÈ ‰ÊÈ‡c CBottlelass ˙Â¯ÈÎÓ ‰˜ÏÁÓÏ 

c CSaleslass Æ¯·Ò‰  ø
Æ‚∫‰Ï‡‰ ˙ÂÏÂÚÙ‰ È˙˘ ˙‡ ¯È„‚‰Ï ÌÈˆÂ¯

( )iÆ¯˙ÂÈ· ¯ÎÓ‰ ˜Â·˜·‰ ÁÙ ˙‡ ¯ÊÁ‰
( )iiÆ¯˙ÂÈ· ÈÁÂÂ¯‰ ‡Â‰ Â˜ÂÂÈ˘˘ ˜Â·˜·‰ ÁÙ ˙‡ ¯ÊÁ‰

®±©ø‰Ï‡ ˙ÂÏÂÚÙ ¯È„‚‰Ï ˘È ‰˜ÏÁÓ ÂÊÈ‡·
®≤© –· ˘ÓÓÂ ¯„‚‰C++ ‰ÏÂÚÙ‰ ˙‡ ( )iÆ
®≥© ‰ÏÂÚÙ‰ ˙‡ ˘ÂÓÈÓ ‡ÏÏ ¯„‚‰( )iiÆ

Æ„˜Â·˜·‰ ÁÙ Ì‚ ‡Â‰ ¯˙ÂÈ· ¯ÎÓ‰ ˜Â·˜·‰ ÁÙ Ì‡ ˜Â„·˙˘ ¨˙È˘‡¯ ˙ÈÎ˙ ·Â˙Î

ÆÌ‡˙‰· ‰Ú„Â‰ ÒÈÙ„˙Â ¨¯˙ÂÈ· ÈÁÂÂ¯‰ ‡Â‰ Â˜ÂÂÈ˘˘

°°°°    ‰‰‰‰    ÁÁÁÁ    ÏÏÏÏ    ˆ̂̂̂    ‰‰‰‰    ····
Ï‡¯˘È ˙È„ÓÏ ‰¯ÂÓ˘ ÌÈ¯ˆÂÈ‰ ˙ÂÎÊ

ÍÂÈÁ‰ „¯˘Ó ˙Â˘¯· ‡Ï‡ ÌÒ¯ÙÏ Â‡ ˜È˙Ú‰Ï ÔÈ‡

*

*

*

*


