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 ❖ P✂◗❍P✂❘ ❙  ❚❍P✩❯✑◗❍❱❲❙ ❳❍◗  ❨❍❚❍❨❍❩☎P✂❬✫◗  ❨❍❚❍❖ P✩❯✑❚✎❙ ❳❍❭ ❪  ❫✂❚ ❯❍❴✜◗ ❵✡❘ ❳❍❚❍❛  ❴✜❚❍❜✎❙ ❵✡❭  ❝✡❞ ❯✑❙ ❱❲❜❍❙ ❳❍❭ ❪❡ ◗❍❳❍❬ ◗  ❖  ❭❍❖ ❨❍❚ ❵✡❘ ❢✩❚❍❣ ◗❍❳❍❭❍❙ ❴  ❴✜❙ P✂❚❍❜❍❚❍❣  P✂❙ ❚ ❯✑❭❍❭  ❴✜❳❍❚❍❱❤❙ ❖ P✂❣  ❭  ❚ ❡❍✐ ❙ ❛  ◗ ❵✡❥ ❙ ❡ ❯✑❩ . ❦❧◗❍❳❍❬
❯✑◗❍❖ ❖ ❴✜◗❍P✩❯✑❭❍❣ ◗✎❙ P✂❖ ❪  ❬ ◗❍❬  ❖ ❵✡❚❍❱❤❳❍❩☎❛  ❜❍❭❍❳❍◗ ❴✜❭❍❞✫❙ ❖ ❬ ❭❍❛  ❚ ❡❍♠ ❙ ❬✫P  ❴✜❳❍❚❍❥ ❚ ❴✜❙ ❯✑❳❍❚❍❥ ❚  ❫♥❭❍❳❍◗❍❳❍❖ ❚❍❣ ❚❍❥ ❚
❨ ❯✑❚❍❖ P✩❯✑◗❍❳❍❖ P✂❣ ◗ . ♦♣❚❍❬ ◗ ❢✩◗❍❳❍❚ , ❞✫P✂❚  ❣ ❩ ❡ ❚ ❯  ◗❍❜❍❙ ❬✫❣ ◗❍P✂❳❍❚❍❛  ◗ ❵✡❥ ❙ ❡ ❯✑◗❍❭❍❞✫❙ ❖ ❬✫❚❍❛  ❖ P✩❯❍❝✡❬ P✩❝ ❯✑❩  ❜ ❵ ❪
❴✜❚❍❜❍❙ ❵✡❭ ❯✑❚❍❣ ◗❍❳❍❭ ❪  

❡ ◗❍❳❍❬ ❚❍❣ ❖ ❬ ❚❍❛  ❜✎❙ ❪qP✂❙ ❵✡❘ ❳❍❚❍❖ P✂❭  ❳❍❙ ❨❍❚❍❖ ❯✑❙ ❜❍❖ P✂❣ ❙ ❳❍❳❍❚  ❣ ❵✡❭ ❪✣❙ P  ❳❍◗r ❫♥❫✂❙ ❬ P✂❭❍❣ ❳❍❚❍❖ P✂❘  ❖ ❨❍❚❍❖ ❚ ❡ ❚❍❣  ❯✑❙ st❙ ❳❍❭ ❪  ❭❍❳❍❱❤❙ ❳❍❙ ❯✑❳❍❚ -r ❬ ❚❍❳❍❚ ❴✜❭❍❞✫❙ ❖ ❬✫❭ ✉  ❢✯◗❍❜✎◗❍❞ ,
❣ ❚ ❢✩❳❍❭❍❬ ◗❍✈ ✐ ❭ ✉  ❣  ❨ ❯✑❚❍✇❍❙ ❖ ❖ ❙  ❨ ❯✑❚❍❙ ❬ P✂❭ ❯✑❚❍❣ ◗❍❳❍❭ ❪  ❭  r ❬✫❖ ❨ ❵ ❝✡◗❍P✂◗❍✇❍❭❍❭  ◗❍❣ P✂❚ ❴✜◗❍P✂❭ ❢✯❭ ❯✑❚✎❣ ◗❍❳❍❳❍❩✎✉❡ ◗❍❳❍❬ ❚❍❣ ❖ ❬ ❭ ✉  ❖ ❭❍❖ P✂❙ ❴ .

①☎②❍③t④✎⑤ ⑥ ⑦♥⑤
 ⑧ ②❍❋❍⑥ ■ : ❴✜❚❍❜❍❙ ❵✡❭ ❯✑❚❍❣ ◗❍❳❍❭❍❙  ❡ ◗❍❳❍❬✫❚❍❣ ❖ ❬✫❚❍❛  ❜❍❙ ❪qP✂❙ ❵✡❘ ❳❍❚❍❖ P✂❭ , ❴✜❳❍❚❍❥ ❚❍❖ ❵✡❚❍❛❍❳❍◗ ❪  ❴✜❚❍❜✎❙ ❵✡❘ ,

❴✜❚❍❜❍❙ ❵✡❘ ❳❍❩☎❛  ❝ ❯✑❚❍❣ ❙ ❳❍❘ , ❴✜❳❍❚✫❥ ❚ ❴✜❙ ❯✑❳❍❚❍❙  ❫✂❭❍❳❍◗❍❳❍❖ ❚❍❣ ❚❍❙  ❨ ❯✑❚❍❖ P✩❯✑◗❍❳❍❖ P✂❣ ❚ , ❫✂❭❍❳❍◗❍❳❍❖ ❚❍❣ ❚ -
❣ ❙ ❯✑❚ ❪✣P✂❳❍❚❍❖ P✂❳❍❚❍❙  ❨ ❯✑❚❍❖ P✩❯✑◗❍❳❍❖ P✂❣ ❚ .

⑨☎⑩✯❶ ❷❍❶ ❸✠❹✠❶
❺

 ❻ ✱✫✬ ❼ ❽  ❻  ✭✯❾ ❿❍❾ ❻ ➀ ❾ ➁❧➂❧✰ ➃  ➄ ➅❍➆❍➇❍❾ ➅❍➈ ✭✯➆❍➃  ➀ ✰ ✭✯➉❍✰ ✭✯✮✯❽✯✰ ➃  «❽✯✭✯➀ ✰ ❿❍✭✯✰ ➀ ❽✯❼ ❾ ✮✯❽✯❽ » ❽  «✱✫❽✯❿❍➀ ★✫❾ ➅❍❽✯❼ ❾ ✮✯❽✯❽ »
➇✎❾ ✭✯➊✫➆❍✱✫❻ ➊✫➆❍➃  ❻ ➋✑✰ ❿❍➌ , ★✫✱✫✰ ➅❍❽✯➍❍✰ ✭✯❽✯✰ ✪  ➉❍➆❍➅❍❽  ➇❍✰ ❼ ➅❍➁❧➉❍✭✯➌✑➎  ➇✎❾ ✭✯➊❍➆❍✱ ❻ ➊❍❽✎➎  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  (✭✯✰  ➀ ❿❍✰ ➇✎★✫➁t➂❏❽✯➎
★✫➍✎❾ ❻ ➀ ❽✯✬  ➏✯✰ ❿❍❻ ➆❍✭✯❾ ➅❍❾ ) ✱ ➆❍❼ ✭✯❽✯➊❍❾ ✰ ➀  ✭✯✰ ➆❍➇✎➎❍➆❍➉❍❽✯✪✣➆❍❻ ➀ ➈  ✱  ❿❍❾ ❼ ❿❍❾ ➇✎➆❍➀ ➊✫✰  ✱✫❻ ✰  ➇❍➆❍➅❍✰ ✰  ❻ ➆❍✱✫✰ ❿❍➐❏✰ ✭✯✭✯➌✑➎  ✪q✰ ➀ ➆❍➉✎➆❍✱
✪✣➆❍➉❍✰ ➅❍❽✯❿❍➆❍✱✫❾ ✭✯❽✯✬  ➇❍❾ ✭✯➊❍➆❍✱ ❻ ➊❍❽✎➎  ➇❍❽✯❼ ✭✯✰ ❻ -➏✯❿❍➆❍✮✯✰ ❻ ❻ ➆❍✱  – ➊❍❾ ➊  ❽✯✭✯❻ ➀ ❿❍★✫✪✣✰ ✭✯➀ ❾  ➑ ➋✣➋✑✰ ➊✫➀ ❽✯✱✫✭✯➆❍➄ ➆
❿❍✰ ❽✯✭✯➒♥❽✯✭✎❽✯❿❍❽✯✭✯➄ ❾  ❻ ➆❍✱ ❿❍✰ ✪✣✰ ✭✯✭✯➆❍➄ ➆  ➊✫➆❍✪✣✪q✰ ❿❍➍✎✰ ❻ ➊✫➆❍➄ ➆  ➇✎❾ ✭✯➊✫❾  (

✄☎➓
) ❻  ★✫➍❍✰ ➀ ➆❍✪  ➀ ❿❍✰ ➇✎➆❍✱✫❾ ✭✯❽✯➃  ❼ ❾ ✱ ➀ ❿❍❾ ➐❏✭✯✰ ➄ ➆

➉✎➅❍✬  ➏✯➆  ➆❍➇❍✰ ❻ ➏✯✰ ➍❍✰ ✭✯❽✯➁  ➋✣❽✯✭✯❾ ✭✯❻ ➆❍✱ ➆ -➊✫❿❍✰ ➉✎❽✯➀ ✭✯➌✑✪✣❽  ★✫❻ ➅✎★✫➄ ❾ ✪q❽  ✱  ➅❍➁t➇✎➆❍➃  ➀ ➆❍➍❍➊✫✰  ❽  ✱  ➅❍➁t➇✎➆❍✰  ✱ ❿❍✰ ✪✣✬ .✄ ❿❍❾ ✰ ★✫➄ ➆❍➅❍➈ ✭✯➌☎✪  ➊✫❾ ✪✣✭✯✰ ✪  ✬ ✱ ➅❍✬ ✰ ➀ ❻ ✬  ➏✯➆❍➅❍➆❍➒☎✰ ✭✯❽✯✰  ➆  ➀ ➆❍✪ , ➍❍➀ ➆  ➏✯❿❍➆❍✮✯✰ ❻ ❻  ❻ ➆❍❼ ➉❍❾ ✭✯❽✯✬  ✪✣❾ ➀ ✰ ✪q❾ ➀ ❽✯➍❍✰ ❻ ➊✫➆❍➃
✪✣➆❍➉❍✰ ➅❍❽  

✄✑➓
 ✭✯✰  ❼ ❾ ✱ ✰ ❿❍➐❏❾ ✰ ➀ ❻ ✬  ❿✎✰ ❾ ➅❍❽✯❼ ❾ ✮✯❽✯✰ ➃  ✭✯✰ ➊❍➆❍✰ ➃  ★✫✭✯❽✯✱✫✰ ❿❍❻ ❾ ➅❍➈ ✭✯➆❍➃  ❾ ❿❍➎✎❽✯❻ ➅❍➆❍➒☎✭✯➆❍➃  ✪q➆❍➉✎✰ ➅❍❽ ,

➆❍➎✎✱ ❾ ➀ ➌☎✱ ❾ ➁❧➂❧✰ ➃  ✱ ❻ ✰  ❾ ❻ ➏✯✰ ➊✫➀ ➌  ➋✑★ ✭✯➊❍✮✯❽✯➆❍✭✯❽✯❿❍➆❍✱ ❾ ✭✯❽✯✬  ➇❍❾ ✭✯➊❍❾  – ✭✯❾ ➏✯❿❍➆✫➀ ❽✯✱ , ➑ ➀ ➆  ✪q✭✯➆❍➄ ➆❍➑ ➀ ❾ ➏✯✭✯➌✑➃  ➏✯❿❍➆❍✮✯✰ ❻ ❻ ,
➆❍➇✎★✫❻ ➅❍➆❍✱✫➅❍✰ ✭✯✭✯➌☎➃  ❿❍❾ ❼ ✱ ✰ ➀ ✱✫➅❍✰ ✭✯✭✯➆❍❻ ➀ ➈ ➁  ❽  ❽✯✰ ❿❍❾ ❿❍➎❍❽✯➍❍✭✯➆❍❻ ➀ ➈ ➁  ➆❍❿❍➄ ❾ ✭✯❽✯❼ ❾ ✮✯❽✯➆✫✭✯✭✯➆❍➃  ❻ ➀ ❿✎★ ➊❍➀ ★✫❿❍➌
❻ ➆❍✱✫❿❍✰ ✪✣✰ ✭✯✭✯➌✑➎  ➇❍❾ ✭✯➊✫➆❍✱ ,  ➎✎❾ ➆❍➀ ❽✯➍❍✭✯➆❍❻ ➀ ➈ ➁  ❽  ✭✯✰ ➏✯❿❍✰ ➉✎❻ ➊✫❾ ❼ ★✫✰ ✪q➆✎❻ ➀ ➈ ➁  ✱ ➆❍❼ ✪✣★✫➂❏✰ ✭✯❽✯➃  ❻ ➆  ❻ ➀ ➆❍❿❍➆❍✭✯➌
✱✫✭✯✰ ➐❧✭✯✰ ➃  ❻ ❿❍✰ ➉❍➌ .� ➊✫❾ ❼ ❾ ✭✯✭✯➌☎✰  ➆❍➇❍❻ ➀ ➆❍✬ ➀ ✰ ➅❍➈ ❻ ➀ ✱✫❾  ✰ ❻ ➀ ✰ ❻ ➀ ✱ ✰ ✭✯✭✯➌☎✪  ➆❍➇✎❿❍❾ ❼ ➆❍✪  ➏✯❿❍✰ ➉✎➏✯➆❍➅❍❾ ➄ ❾ ➁❧➀  ➏✯✰ ❿❍✰ ➎❍➆❍➉  ➊  ➊❍➆✫✭✯✮✯✰ ➏✯✮✯❽✎❽
❴✜❳❍❚❍❥ ❚❍❖ ❵✡❚❍❛❍❳❍❚❍❥ ❚  ❴✜❚❍❜❍❙ ❵✡❭ ❯✑❚❍❣ ◗❍❳❍❭ ❪  ➉✎✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽  ➇❍❾ ✭✯➊✫➆❍✱✫❻ ➊✫➆❍➄ ➆  ★✫➍❍❿❍✰ ➒♥➉✎✰ ✭✯❽✯✬ . 

❺
 ➉✎❾ ✭✯✭✯➆❍✪  ➊❍➆❍✭✯➀ ✰ ➊✫❻ ➀ ✰

➑ ➀ ➆❍➀  ➀ ✰ ❿❍✪✣❽✯✭  ➆❍❼ ✭✯❾ ➍❍❾ ✰ ➀  ➏✯➆❍➑ ➀ ❾ ➏✯✭✯➆❍✰  (❻ ✱✫✰ ❿❍➎✎★  ✱✫✭✯❽✯❼ ) ➏✯➆❍❻ ➀ ❿❍➆❍✰ ✭✯❽✯✰  ❻ ➆❍✱✫➆❍➊❍★ ➏✯✭✯➆❍❻ ➀ ❽  ➇✎❾ ❼ ➆❍✱ ➌☎➎  ✪✣➆❍➉❍✰ ➅❍✰ ➃
➋✑★✫✭✯➊✫✮✯❽✯➆❍✭✯❽✯❿❍➆❍✱✫❾ ✭✯❽✯✬  ➊❍➆❍✭✯➊✫❿❍✰ ➀ ✭✯➆❍➄ ➆  ➇✎❾ ✭✎➊❍❾  – ➏✯❿❍❽✯➍❍✰ ✪  ➊✫❾ ➒♥➉❍➌☎➃  ✪✣➆❍➉❍✰ ➅❍➈ ✭✯➌☎➃  ❻ ➅❍➆❍➃  ➏✯❿❍✰ ➉✎➏✯➆❍➅❍❾ ➄ ❾ ✰ ➀  ❻ ✱ ➆❍➃
★✫❿✎➆❍✱✫✰ ✭✯➈  ❾ ➇❍❻ ➀ ❿❍❾ ➊❍✮✯❽✯❽  ➉❍➅❍✬  ❻ ➆❍➆❍➀ ✱ ✰ ➀ ❻ ➀ ✱✫★✫➁❧➂❧❽✯➎  ✪✣➆❍➉❍✰ ➅❍✰ ➃  ➊✫➆❍✭✯➊❍❿❍✰ ➀ ✭✯➌✑➎  ➀ ➆❍➍❍✰ ➊  ➏✯❿❍❽✯✭✯✬ ➀ ❽✯✬  ❿❍✰ ➐❧✰ ✭✯❽✯➃ .➔ ❾ ➊✫❽✯✪  ➆❍➇❍❿❍❾ ❼ ➆❍✪ , ❻ ➆❍✱✫➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ➈  ✱ ❻ ✰ ➎  ✪q➆❍➉✎✰ ➅❍✰ ➃  ➊✫➆❍✭✯➊❍❿❍✰ ➀ ✭✯➆❍➄ ➆  

✄✑➓
 ➆❍➇❍❿❍❾ ❼ ★✫✰ ➀  ✪q➆❍➉✎✰ ➅❍➈ ✭✯➌✑➃  ➄ ❿❍❾ ➋

(➉❍✰ ❿❍✰ ✱✫➆ ), ❻ ➋✣➆❍❿❍✪✣❽✯❿❍➆❍✱ ❾ ✭✯✭✯➌☎➃  ➊❍❾ ➊  ❻  ★✫➍❍✰ ➀ ➆❍✪  ➀ ✰ ❿❍❿❍❽✯➀ ➆❍❿❍❽✯❾ ➅❍➈ ✭✯➆ -➆❍❿❍➄ ❾ ✭✯❽✯❼ ❾ ✮✎❽✯➆❍✭✯✭✯➆❍➃  ❻ ➀ ❿✎★ ➊❍➀ ★✫❿✎➌  ➇❍❾ ✭✯➊❍❾ ,
➀ ❾ ➊  ❽  ➉❍✰ ➀ ❾ ➅❍❽✯❼ ❾ ✮✯❽✎❽  ❻ ✱✫✰ ❿❍➎✎★  ✱ ✭✯❽✯❼  ❾ ➅❍➄ ➆❍❿❍❽✯➀ ✪q➆❍✱  ➆❍➊✫❾ ❼ ➌☎✱ ❾ ✰ ✪✣➌✑➎  ➇❍❾ ✭✯➊❍➆❍✪  ★✫❻ ➅❍★✫➄  (❽  ❻ ➆❍➆❍➀ ✱ ✰ ➀ ❻ ➀ ✱❍★✫➁t➂❏❽✯➎
❽✯✭✯➋✑➆❍❿❍✪q❾ ✮✯❽✯➆❍✭✯✭✯➌✑➎  ➏✯➆❍➀ ➆❍➊❍➆❍✱ ).

→❏➣❍↔ ↕❍➙❍❸✠➣❍⑩✯➛✠➙
 ➜ ➙✫❷✎➙❍➝✩❹✄ ❾ ➊  ❽✯❼ ✱✫✰ ❻ ➀ ✭✯➆ , ❽✯❻ ➎✎➆❍➉❍✭✯➆❍➃  ➀ ➆❍➍❍➊✫➆❍➃  ➏✯❿❍❽  ❽✯❻ ❻ ➅❍✰ ➉✎➆❍✱ ❾ ✭✯❽✯❽  ➆❍➏✯❿❍✰ ➉❍✰ ➅❍✰ ✭✯✭✯➆❍➃  ➏✯❿❍✰ ➉✎✪q✰ ➀ ✭✯➆❍➃  ➆❍➇❍➅❍❾ ❻ ➀ ❽

✬ ✱✫➅❍✬ ✰ ➀ ❻ ✬  ✱ ➌☎➉❍✰ ➅✎✰ ✭✯❽✯✰  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱  ✱✫❾ ➒☎✭✯✰ ➃✯➐❏❽✯➎  ➆❍➇❍➞✎✰ ➊❍➀ ➆❍✱ , ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  ✭✯❾ ➉  ✭✯❽✯✪q❽  ❽  ➆❍➀ ✭✯➆❍➐❏✰ ✭✯❽✎➃  – ❻
➏✯➆❍❻ ➅❍✰ ➉✎★✫➁❧➂❧❽✯✪  ❽✯❼ ★✫➍❍✰ ✭✯❽✯✰ ✪  ❽✯➎  ➎✎❾ ❿❍❾ ➊✫➀ ✰ ❿❍❽✯❻ ➀ ❽✯➊ . 

➔ ❾ ➊✫❽✯✰  ❽✯❻ ❻ ➅❍✰ ➉✎➆❍✱ ❾ ➀ ✰ ➅❍❽ , ➊✫❾ ➊  ➟ .➠ . 
➓ ★✫❻ ➅❍✰ ✭✯➊❍➆ , 

❺
.
✥

.➡ ➅✎★✫➐❧➊❍➆❍✱ , ➢ .✦ . 
✄ ★✫➎❍➀ ✰ ✭✯➊❍➆ , 

➡
.➤ . ➥✂✰ ➃✯➀ ➅❍❽✯✭ , ✧ . ➢✂➊❍➆❍➋✣➋ , ✧ . ➢✂➅❍➅❍✰ ✭ , 

✥
. 
✥ ✰ ❻ ❾ ❿❍➆❍✱✫❽✯➍ , ✧ . 

✄ ❾ ➅❍✪✣❾ ✭ , ➠ .➦ ❾ ➅❍➇  ❽  ➉✎❿❍★✫➄ ❽✯✰  ➏✯➆❍➊✫❾ ❼ ❾ ➅❍❽  ✱  ❻ ✱ ➆❍❽✯➎  ❿❍❾ ➇❍➆❍➀ ❾ ➎  ➏✯❿❍✰ ➉✎❻ ➀ ❾ ✱ ❽✯✪✣➆❍❻ ➀ ➈  ➊✫➆❍✭✯➊✫❿❍✰ ➀ ✭✯➌✑➎  ✪q❾ ➀ ✰ ✪✣❾ ➀ ❽✯➍❍✰ ❻ ➊✫❽✯➎
✪✣➆❍➉❍✰ ➅❍✰ ➃  ✱  ✱ ❽✯➉✎✰  ❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱✫★✫➁❧➂❧❽✯➎  ❾ ➅❍➄ ✰ ➇❍❿❍❾ ❽✯➍❍✰ ❻ ➊❍❽✯➎  ❻ ➀ ❿❍★✫➊✫➀ ★✫❿ .
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➠✂❿❍❽✯✪✣✰ ✭✯❽✯➀ ✰ ➅❍➈ ✭✯➆  ➊  ➏✯❿❍✰ ➉❍✪✣✰ ➀ ★  ✭✯❾ ❻ ➀ ➆❍✬ ➂❏✰ ➄ ➆  ❽✯❻ ❻ ➅❍✰ ➉✎➆❍✱✫❾ ✭✯❽✯✬  ➏✯❿❍✰ ➉✎❻ ➀ ❾ ✱ ➅❍✬ ✰ ➀ ❻ ✬  ❿❍❾ ✮✯❽✯➆❍✭✯❾ ➅❍➈ ✭✯➌✑✪  ❽
➏✯➅❍➆❍➉✎➆❍➀ ✱ ➆❍❿❍✭✯➌☎✪  ➏✯❿❍❽✯✪q✰ ✭✯✰ ✭✯❽✯✰  ✭✯❾  ✱✫➌✑❻ ➐❏✰ ➃  (➏✯✰ ❿❍✱✫❽✯➍❍✭✯➆❍➃ ) ❻ ➀ ❾ ➉✎❽✯❽  ❾ ➇❍❻ ➀ ❿❍❾ ➄ ❽✯❿❍➆❍✱ ❾ ✭✯❽✯✬  ❾ ➏✎➏✯❾ ❿❍❾ ➀ ❾
❾ ➅❍➄ ✰ ➇❍❿❍❾ ❽✯➍❍✰ ❻ ➊✫➆❍➃  ➀ ✰ ➆❍❿❍❽✯❽  ➅✫❽✯✭✯✰ ➃✯✭✯➌✑➎  ❻ ❽✯❻ ➀ ✰ ✪  [1] ❽✯➅❍❽  ❽✯✭✯➆❍➄ ➆  ❾ ✭✯❾ ➅❍➆❍➄ ❽✯➍❍✭✯➆❍➄ ➆  ✱ ➌☎❻ ➆❍➊✫➆✎★✫❿❍➆❍✱ ✭✯✰ ✱✫➆❍➄ ➆
❽✯✭✯❻ ➀ ❿✎★ ✪✣✰ ✭✯➀ ❾ ❿❍❽✯✬  (✭✯❾ ➏✯❿❍❽✯✪q✰ ❿ , [2]). 

� ➉❍❾ ➍❍✭✯➌☎➃  ✱ ➌☎➇❍➆❍❿  ❻ ➆❍➆❍➀ ✱ ✰ ➀ ❻ ➀ ✱✫★✫➁❧➂❏✰ ➄ ➆  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱✫❾  ➆❍➇✎➞✎✰ ➊✫➀ ➆❍✱  ❽
➆❍➏✯❿❍✰ ➉✎✰ ➅❍✰ ✭✯❽✯✰  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  ✭✯❾ ➉  ✭✯❽✯✪q❽  ✭✯❾  ➑ ➀ ❾ ➏✯✰  ➏✯➆❍❻ ➀ ❿❍➆❍✰ ✭✎❽✯✬  ✱✫✰ ❿❍➎❍✭✯✰ ➄ ➆  ❻ ➅❍➆❍✬  ➋✑➆❍❿❍✪q❾ ➅❍➈ ✭✯➆❍➃  ✪✣➆❍➉❍✰ ➅❍❽
★✫➍✎❿❍✰ ➒♥➉❍✰ ✭✯❽✯✬  

✄☎➓
 ➏✯➆❍❼ ✱✫➆❍➅❍✬ ✰ ➀  ✱  ➏✯✰ ❿❍❻ ➏✯✰ ➊❍➀ ❽✯✱ ✰  ➏✯➆❍❻ ➀ ❿❍➆✫❽✯➀ ➈  ✭✯✰ ➊❍➆❍➀ ➆❍❿❍➆❍✰  ❻ ✰ ✪✣✰ ➃✯❻ ➀ ✱ ➆  ❾ ➅❍➄ ✰ ➇✎❿ ,

➆❍➏✯❽✯❻ ➌☎✱ ❾ ➁❧➂❧❽✯➎  ❿❍❾ ❼ ➅❍❽✯➍❍✭✯➌☎✰  ❻ ➀ ➆❍❿❍➆❍✭✯➌  ➒♥❽✎❼ ✭✯✰ ➉✎✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽  ➇✎❾ ✭✎➊❍❾ . 
❺ ➌✑❿❍❾ ➒♥❾ ✬ ❻ ➈  ➋✣➆❍❿❍✪✣❾ ➅❍➈ ✭✯➆ ,

✭✯✰ ➆❍➇✎➎❍➆❍➉❍❽✯✪✣➆  ❻ ➊❍➆❍✭✯❻ ➀ ❿❍★✫❽✯❿❍➆❍✱ ❾ ➀ ➈  ➏✯➆❍➉❍➎✎➆❍➉❍✬ ➂❏★✫➁  ➉❍➅❍✬  ➏✯➆❍❻ ➀ ❿❍➆❍✰ ✭✯❽✯✬  ❾ ➉❍✰ ➊❍✱ ❾ ➀ ✭✯➆❍➃  ✪✣➆❍➉❍✰ ➅❍❽  
✄☎➓

 ➀ ❿❍➆❍➃✯➊❍★
<� , Ω ✁ , Ω ✂ > (�  – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➆❍❻ ✭✯➆❍✱ ✭✯➌☎➎  ➆❍➇✎➞✎✰ ➊✫➀ ➆❍✱  

✄✑➓
-❻ ❽✯❻ ➀ ✰ ✪✣➌ ; Ω ✄  – ✪q✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃ ,

➆❍➏✯❿❍✰ ➉✎✰ ➅❍✰ ✭✯✭✯➌✑➎  ✭✯❾  � ; Ω ✂  – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➏✯❿❍✰ ➉❍❽✯➊✫❾ ➀ ➆❍✱ , ❼ ❾ ➉✎❾ ✭✯✭✯➌✑➎  ✭✯❾  ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫✰  � ). 
❺

 ❿✎❾ ✪q➊❍❾ ➎
➉✎❾ ✭✯✭✯➆❍➃  ❿❍❾ ➇✎➆❍➀ ➌  ❾ ✱ ➀ ➆❍❿❍➆❍✪  ➇✎➌✑➅❍❾  ➏✯➆❍❻ ➀ ❾ ✱ ➅❍✰ ✭✯❾  ✮✯✰ ➅❍➈  ➏✯➆❍❻ ➀ ❿❍➆❍✰ ✭✯❽✯✬  ✭✯✰ ➊❍➆❍➀ ➆❍❿❍➆❍➃  ❾ ➅❍➄ ✰ ➇✎❿❍❾ ❽✯➍❍✰ ❻ ➊✫➆❍➃
❻ ➀ ❿✎★✫➊✫➀ ★✫❿❍➌ , ➆❍➏✯❽✯❿❍❾ ➁❧➂❧✰ ➃✯❻ ✬  ✭✯❾  ➀ ✰ ➆❍❿❍✰ ➀ ❽✯➊❍➆ -✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫✰ ✭✯✭✯➌✑➃  ❾ ➏✯➏✯❾ ❿❍❾ ➀  ❽  ➆✫➀ ❿❍❾ ➒♥❾ ➁t➂❏✰ ➃  ➆❍❻ ✭✯➆❍✱✫✭✯➌✑✰
❾ ❻ ➏✯✰ ➊❍➀ ➌  ➒♥❽✯❼ ✭✯✰ ➉❍✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽  ➋✑❽✎✭✯❾ ✭✯❻ ➆❍✱ -➊❍❿❍✰ ➉❍❽✯➀ ✭✯➆❍➄ ➆  ★✫➍❍❿❍✰ ➒♥➉✎✰ ✭✯❽✯✬   (✱  ➍❍❾ ❻ ➀ ✭✯➆❍❻ ➀ ❽ , ➊❍➆❍✪q✪✣✰ ❿❍➍❍✰ ❻ ➊❍➆❍➄ ➆
➇✎❾ ✭✯➊✫❾ ) – ➊✫❾ ➊  ➉✎❾ ➅❍➈ ✭✯✰ ➃✯➐❧✰ ✰  ❿❍❾ ❼ ✱ ❽✯➀ ❽✯✰  ❽✯➉✎✰ ➃ , ➆❍➀ ❿❍❾ ➒☎✰ ✭✯✭✯➌✑➎  ✱  [3-5].

→❏➣❍↔ ↕✆☎✩➣❍❶ ❸✠❹✠❶
 ✝ ➣❍❷❍❶ ✞✩❹  ✟✡✠

✧✩❾ ❻ ❻ ✪✣➆❍➀ ❿❍❽✯✪  ✭✯❾ ✮✯❽✯➆❍✭✯❾ ➅❍➈ ✭✯★✫➁  ➇❍❾ ✭✯➊❍➆❍✱ ❻ ➊✎★✫➁  ❻ ❽✯❻ ➀ ✰ ✪q★  ➊✫❾ ➊  ❻ ➆❍✱✫➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ➈  ✭✯✰ ➊❍➆❍➀ ➆❍❿❍➆❍➄ ➆
➊❍➆❍✭✯✰ ➍❍✭✯➆❍➄ ➆  ➍❍❽✯❻ ➅❍❾  ➇❍❾ ✭✯➊❍➆❍✱  B0, B1,..., BM, ➋✑★ ✭✯➊❍✮✯❽✯➆❍✭✯❽✯❿❍★✫➁t➂❏❽✯➎  ✱  ✭✯✰ ➏✯❿❍✰ ❿❍➌☎✱ ✭✯➆❍✪  ✱ ❿❍✰ ✪✣✰ ✭✯❽ . ➠✂❿❍❽
✭✯✰ ➆❍➇✎➎❍➆❍➉❍❽✯✪✣➆❍❻ ➀ ❽  ❾ ✭✯❾ ➅❍❽✯❼ ❾  ➅❍➁t➇✎➆❍➄ ➆  ❽✯❼  ➆❍➇❍➞✎✰ ➊❍➀ ➆❍✱  Bi ✱  ➉✎❽✯❻ ➊✫❿❍✰ ➀ ✭✯➆❍✪  ✱✫❿❍✰ ✪q✰ ✭✯❽  ✪✣➆❍➒☎✭✯➆  ➆❍➄ ❿❍❾ ✭✯❽✯➍❍❽✯➀ ➈ ❻ ✬
❿❍❾ ❻ ❻ ✪✣➆❍➀ ❿❍✰ ✭✯❽✯✰ ✪  ✱✫✪q✰ ❻ ➀ ➆  ❽✯✭✯➀ ✰ ❿❍✱✫❾ ➅❍❾  ✱✫❿❍✰ ✪✣✰ ✭✯❽  [0, ∞) ✰ ➄ ➆  ➉❍❽✯❻ ➊❍❿❍✰ ➀ ✭✯➆❍➄ ➆  ➏✯➆✫➉✎✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ❾  {t0, t1, t2,...}
⊂  [0, ∞).✄ ❾ ➒☎➉✎➌✑➃  ❽✯❼   Bi ❿❍❾ ❻ ❻ ✪✣❾ ➀ ❿❍❽✯✱ ❾ ✰ ➀ ❻ ✬  ➊❍❾ ➊  ❻ ❽✯❻ ➀ ✰ ✪✣❾ , ➆❍➇❍❿❍❾ ❼ ➆❍✱✫❾ ✭✯✭✯❾ ✬  ➏✯➆❍➉❍❻ ❽✯❻ ➀ ✰ ✪✣❾ ✪q❽ -➋✣❽✯➅❍❽✯❾ ➅❍❾ ✪✣❽ ,
➉✎➅❍✬  ➊✫➆❍➀ ➆❍❿❍➆❍➃  ❻ ❽✯❻ ➀ ✰ ✪✣➆❍➆❍➇❍❿❍❾ ❼ ★ ➁❧➂❧❽✯✪  ➋✣❾ ➊❍➀ ➆❍❿❍➆❍✪  ➏✯➆  ➢✂✭✯➆❍➎❍❽✯✭✩★  ✬ ✱ ➅❍✬ ✰ ➀ ❻ ✬  ➏✯➆❍➅✎★✫➍❍✰ ✭✯❽✯✰  ➏✯❿❍❽✯➇✎➌✑➅❍❽ . ➠✂❿❍❽
➑ ➀ ➆❍✪ , ➇✎★✫➉✎★✫➍❍❽  ❻ ➅❍➆❍➒♥✭✯➆❍➃  ➊✫❽✯➇✎✰ ❿❍✭✯✰ ➀ ❽✯➍❍✰ ❻ ➊❍➆❍➃  ❻ ❽✯❻ ➀ ✰ ✪q➆❍➃ , ➊✫❾ ➒♥➉❍➌☎➃  ❽✯❼  

✄☎➓
 ❻ ❾ ✪✣➆❍❻ ➀ ➆❍✬ ➀ ✰ ➅❍➈ ✭✯➆  ❿❍✰ ➐❧❾ ✰ ➀

✱✫➆❍➏✯❿❍➆❍❻ ➌  ➆❍➏✯➀ ❽✯✪✣❾ ➅❍➈ ✭✯➆❍➄ ➆  ❿❍❾ ❻ ➏✯❿❍✰ ➉✎✰ ➅❍✰ ✭✯❽✯✬  ❿❍✰ ❻ ★✫❿❍❻ ➆✎✱ , ✭✯❾ ➏✯❿❍❾ ✱ ➅❍✬ ✰ ✪✣➌✑➎  ✭✯❾  ❿❍✰ ❾ ➅❍❽✯❼ ❾ ✮✯❽✯➁  ➋✑★✫✭✯➊✫✮✯❽✯➃
❻ ❾ ✪✣➆❍❻ ➆❍➎❍❿❍❾ ✭✯✰ ✭✯❽✯✬ , ❻ ❾ ✪q➆❍❿❍❾ ❼ ✱✫❽✯➀ ❽✯✬  ❽  ❻ ❾ ✪q➆❍✱✫➆❍❻ ➏✯❿❍➆❍❽✯❼ ✱ ✰ ➉✎✰ ✭✯❽✯✬  ❻ ✰ ➇❍✬  ➊❍❾ ➊  ✮✯✰ ➅❍➆❍❻ ➀ ✭✯➆❍➃  ❻ ❽✯❻ ➀ ✰ ✪✣➌
(★✫➏✯❿❍❾ ✱✫➅❍✬ ➁t➂❏❽✯✰  ✱✫➆❍❼ ➉❍✰ ➃✯❻ ➀ ✱✫❽✯✬  ❻ ➆  ❻ ➀ ➆❍❿❍➆❍✭✯➌  ➟✂❾ ✮✯❽✯➆❍✭✯❾ ➅❍➈ ✭✯➆❍➄ ➆  ➇❍❾ ✭✯➊❍❾  ✱  ➉✎❾ ✭✎✭✯➆❍✪  ❻ ➅❍★✫➍✎❾ ✰  ✭✯❾ ❻  ➏✯➆❍➊✫❾  ✭✯✰
❽✯✭✯➀ ✰ ❿❍✰ ❻ ★✫➁t➀ ).

➟✂❾  ❻ ❾ ✪✣➆❍✪  ✱✫✰ ❿❍➎❍✭✯✰ ✪  ★✫❿❍➆❍✱ ✭✯✰  ❾ ➇✎❻ ➀ ❿❍❾ ➊❍➀ ✭✯➆ -➋✑➆❍❿❍✪q❾ ➅❍➈ ✭✯➆❍➃  ✪✣➆❍➉❍✰ ➅❍❽  
✄☎➓

 ✭✯❾ ➎❍➆❍➉❍❽✯➀ ❻ ✬  ➀ ❿❍➆❍➃✯➊✫❾  <� ,
Ω ✄ , Ω ✂ >.  

✄ ❾ ➒♥➉❍➌☎➃  ❽✯❼  ➊❍➆❍✪q✪✣✰ ❿❍➍❍✰ ❻ ➊✫❽✯➎  ➇❍❾ ✭✯➊❍➆❍✱  Bi ✭✯❾  ➑ ➀ ➆❍✪  ✪q➆❍➉✎✰ ➅❍➈ ✭✯➆❍✪  ★ ❿❍➆❍✱✫✭✯✰  ✱  ➅❍➁❧➇❍➆❍➃
➏✯❿❍➆❍❽✯❼ ✱✫➆❍➅✫➈ ✭✯➌☎➃  ➉❍❽✯❻ ➊❍❿❍✰ ➀ ✭✯➌✑➃  ✪q➆❍✪✣✰ ✭✯➀  ✱ ❿❍✰ ✪✣✰ ✭✯❽  ti ∈  N = {0,1,...,N}  ✪q➆❍➒♥✭✯➆  ➆❍➎❍❾ ❿❍❾ ➊❍➀ ✰ ❿❍❽✯❼ ➆❍✱ ❾ ➀ ➈  ❻
➏✯➆❍✪✣➆❍➂❧➈ ➁  ✭✯✰ ➊❍➆✫➀ ➆❍❿❍➆❍➄ ➆  ➆❍➇✎➆❍➇❍➂❏✰ ✭✯✭✯➆❍➄ ➆  ➏✯➆❍➊❍❾ ❼ ❾ ➀ ✰ ➅❍✬  ❿❍✰ ❼ ★ ➅❍➈ ➀ ❾ ➀ ❽✯✱✫✭✯➆❍❻ ➀ ❽  Dt, ➊✫➆❍➀ ➆❍❿❍➌✑➃
❿❍❾ ❻ ❻ ✪✣❾ ➀ ❿❍❽✯✱✫❾ ✰ ➀ ❻ ✬  ➊❍❾ ➊  ❻ ➆❍❻ ➀ ➆❍✬ ✭✯❽✯✰  

✄☎➓
 ✱  ✭✯✰ ➊✫➆❍✰ ✪  k×n-✪q✰ ❿❍✭✯➆❍✪  ➋✑❽✯✭✯❾ ✭✯❻ ➆❍✱ ➆❍✪  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ✰  Dk×n (➄ ➉❍✰

k – ➍❍❽✯❻ ➅❍➆  ★✫➍❍❽✯➀ ➌☎✱ ❾ ✰ ✪q➌☎➎  ➑ ➊❍➆❍✭✯➆❍✪q❽✯➍❍✰ ❻ ➊❍❽✎➎  ➏✯➆❍➊✫❾ ❼ ❾ ➀ ✰ ➅❍✰ ➃ , n – ➊❍➆❍➅✫❽✯➍❍✰ ❻ ➀ ✱✫➆  ➀ ✰ ❿❍❿❍❽✯➀ ➆❍❿❍❽✯❾ ➅❍➈ ✭✯➆ -
➆❍➇✎➆❍❻ ➆❍➇❍➅❍✰ ✭✯✭✯➌☎➎  ➏✯➆❍➉❍❿❍❾ ❼ ➉✎✰ ➅❍✰ ✭✯❽✎➃  ➇✎❾ ✭✯➊✫❾ ).  

❺ ✰ ➊❍➀ ➆❍❿❍➌   Dt  ➆❍➇❍❿❍❾ ❼ ★ ➁❧➀ ❻ ✬  ❽✯❼  ➊✫➆❍✭✯✰ ➍❍✭✯➆❍➄ ➆  ➍❍❽✯❻ ➅❍❾
➏✯➆❍➊❍❾ ❼ ❾ ➀ ✰ ➅❍✰ ➃  di

t ∈  R+  (➄ ➉❍✰  i ∈  I = {1,2,...,k}, ❾  R+ – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱✫➆  ➏✯➆❍➅❍➆❍➒☎❽✯➀ ✰ ➅❍➈ ✭✯➌✑➎  ✱ ✰ ➂❏✰ ❻ ➀ ✱ ✰ ✭✯✭✯➌☎➎
➍❍❽✯❻ ✰ ➅ ). ☛❍❾ ✪q✰ ➀ ❽✯✪ , ➍❍➀ ➆  ➉✎➅❍✬  ➊✫➆❍✪✣➏✯➈ ➁t➀ ✰ ❿❍✭✯➆❍➄ ➆  ➏✯❿❍✰ ➉✎❻ ➀ ❾ ✱ ➅❍✰ ✭✯❽✯✬  Dk×n ✪q➆❍➒☎✰ ➀  ➇✎➌✑➀ ➈  ➏✯❿❍❽✯✪✣✰ ✭✯✰ ✭  ➄ ❽✎➏✯✰ ❿❍➊❍★✫➇
(➎❍❿❍❾ ✭✯❽✯➅❍❽✯➂❧✰ ) ➉✎❾ ✭✯✭✯➌✑➎ .☞ ➀ ❿❍➆❍➄ ➆  ➄ ➆❍✱✫➆❍❿❍✬ , ➉❍➅❍✬  ✱ ✰ ➊❍➀ ➆❍❿❍✭✯➆❍➄ ➆  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱✫❾  Dk×n ✭✯✰ ➆❍➇❍➎❍➆❍➉✎❽✯✪q➆  ➆❍➏✯❿❍✰ ➉✎✰ ➅❍❽✯➀ ➈  ➊❍❾ ➊  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➁
❻ ➅❍➆❍➒♥✰ ✭✯❽✯✬  ✱ ✰ ➊❍➀ ➆❍❿❍➆❍✱ , ➀ ❾ ➊  ❽  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➁  ★✫✪q✭✯➆❍➒♥✰ ✭✯❽✯✬  ✱ ✰ ➊❍➀ ➆❍❿❍❾  ✭✯❾  ➍❍❽✯❻ ➅❍➆  (❽  ➏✯❿❍❽✯➉✎❾ ➀ ➈  ❽✯✪
❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱✫★✫➁t➂❏❽✯➃  ➑ ➊❍➆❍✭✯➆❍✪q❽✯➍❍✰ ❻ ➊❍❽✯➃  ❻ ✪q➌☎❻ ➅ ). ➟✂❾ ➏✯❿❍❽✯✪q✰ ❿ , ✪q➆❍➒♥✭✯➆  ❿❍❾ ❻ ❻ ✪✣❾ ➀ ❿❍❽✯✱✫❾ ➀ ➈  ❻ ★✫✪✣✪✑★  ✱ ✰ ➊❍➀ ➆❍❿❍➆❍✱
Di, Dj, Dl ➊✫❾ ➊  ✱✫✰ ➊✫➀ ➆❍❿ , ➎✎❾ ❿❍❾ ➊✫➀ ✰ ❿❍❽✯❼ ★✫➁t➂❏❽✯➃  ❿❍✰ ❼ ★✫➅❍➈ ➀ ❾ ➀ ➌  ❿❍❾ ➇❍➆❍➀ ➌  ➊✫❾ ➊❍➆❍➄ ➆ -➅❍❽✯➇❍➆  ❿❍✰ ➄ ❽✯➆❍✭✯❾ ➅❍➈ ✭✯➆❍➄ ➆
★✫➏✩❿❍❾ ✱ ➅❍✰ ✭✯❽✯✬  ➇❍❾ ✭✯➊❍❾  ➏✯➆  ➊✫❾ ➊❍➆❍✪✣★ -➅❍❽✯➇✎➆  ✭✯❾ ➏✯❿❍❾ ✱✫➅❍✰ ✭✯❽✯➁  ❿❍❾ ➇❍➆❍➀ ➌  (➊✫❿❍✰ ➉✎❽✯➀ ➆❍✱ ❾ ✭✯❽✯➁ , ➏✯❿✫❽✯✱✫➅❍✰ ➍❍✰ ✭✯❽✯➁
❻ ✱✫➆❍➇❍➆❍➉✎✭✯➌✑➎  ❻ ❿❍✰ ➉❍❻ ➀ ✱  ✭✯❾ ❻ ✰ ➅❍✰ ✭✯❽✯✬  ❽  ➀ .➉ .). ✌✂➏✯✰ ❿❍❾ ✮✯❽✯✬  ★✫✪✣✭✯➆❍➒☎✰ ✭✯❽✯✬  ✱✫✰ ➊✫➀ ➆❍❿❍❾  ✭✯❾  ➍❍❽✯❻ ➅❍➆  ✪✣➆❍➒♥✰ ➀  ❽✯✪q✰ ➀ ➈
❻ ✪✣➌✑❻ ➅  ➏✯❿❍❽  ➏✯✰ ❿❍✰ ❻ ➍✎✰ ➀ ✰  ➇❍❾ ➅❍❾ ✭✯❻ ❾  ➇❍❾ ✭✯➊❍❾  ❽  ➀ .➏ . ❽✯❼  ➆❍➉✎✭✯➆✫➃  ✱ ❾ ➅❍➁❧➀ ➌  ✱  ➉❍❿✎★ ➄ ★✫➁ , ❽✯❼ ✪✣✰ ✭✯✰ ✭✯❽✯❽  ➊❍★✫❿❍❻ ❾
✭✯❾ ✮✯❽✯➆❍✭✯❾ ➅❍➈ ✭✯➆✫➃  ✱ ❾ ➅❍➁❧➀ ➌  ➏✯➆  ➆❍➀ ✭✯➆❍➐❧✰ ✭✯❽✯➁  ➊  ➉❍➆❍➅❍➅❍❾ ❿❍★  ❽  ➀ .➉ .

➠✂➆❍❻ ➊❍➆❍➅❍➈ ➊❍★  ✱  ➇✎❾ ✭✯➊✫➆❍✱✫❻ ➊✫➆❍✪  ➉❍✰ ➅❍✰  ➏✯❿❍❽✯✪✣✰ ✭✯✬ ✰ ➀ ❻ ✬  ➎❍➆❍➀ ✬  ❽  ➇❍➆❍➅❍➈ ➐❧➆❍✰ , ✭✯➆  ➊✫➆❍✭✯✰ ➍❍✭✯➆❍✰  ➊❍➆❍➅❍❽✯➍❍✰ ❻ ➀ ✱ ➆
➏✯➆❍➊❍❾ ❼ ❾ ➀ ✰ ➅❍✰ ➃  (➉✎❾  ❽  ➍❍❽✯❻ ➅❍➆  ➋✣❽✯➅❍❽✯❾ ➅❍➆❍✱  

✄☎➓
 ➀ ❾ ➊✫➒♥✰  ➆❍➄ ❿❍❾ ✭✯❽✯➍❍✰ ✭✯➆ ), ➅❍➆❍➄ ❽✯➍❍✭✯➆  ➏✯❿❍✰ ➉✎➏✯➆❍➅❍➆❍➒☎❽✯➀ ➈ , ➍❍➀ ➆  Dk×n

✬ ✱✫➅❍✬ ✰ ➀ ❻ ✬  ➅❍❽✯✭✯✰ ➃✯✭✯➌☎✪  ➑ ✱✫➊✫➅❍❽✯➉✎➆❍✱ ➌☎✪  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ➆❍✪ , ✱  ➊✫➆❍➀ ➆❍❿❍➆❍✪  ➆❍➏✯❿❍✰ ➉✎✰ ➅❍✰ ✭✯❾  ✭✯➆❍❿❍✪q❾    ||Dt || .☞ ➆❍➆❍➀ ✱ ✰ ➀ ❻ ➀ ✱✫✰ ✭✯✭✯➆ , ✱  ➊❍❾ ➍❍✰ ❻ ➀ ✱ ✰  ➆❍❿❍➀ ➆❍✭✯➆❍❿❍✪q❽✯❿❍➆❍✱✫❾ ✭✯✭✯➆❍➄ ➆  ➇❍❾ ❼ ❽✯❻ ❾  ➉❍➅❍✬  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ❾  Dk×n ✪q➆❍➒☎✭✯➆
❽✯❻ ➏✯➆❍➅❍➈ ❼ ➆❍✱ ❾ ➀ ➈  ❻ ➆❍✱ ➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ➈  ➏✯➅❍❾ ✭✯➆❍✱✫➌✑➎  ➏✯➆❍➊✫❾ ❼ ❾ ➀ ✰ ➅❍✰ ➃  ✭✯❾  1 ❿❍❾ ➇❍➆❍➀ ✭✯❽✯➊✫❾  

✄✑➓
: d1, d2,..., dk (➄ ➉❍✰  k –
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➍❍❽✯❻ ➅❍➆  ★✫➍❍❽✯➀ ➌✑✱✫❾ ✰ ✪✣➌✑➎  ➑ ➊✫➆❍✭✯➆❍✪✣❽✯➍❍✰ ❻ ➊✫❽✯➎  ➏✯➆✫➊❍❾ ❼ ❾ ➀ ✰ ➅❍✰ ➃ ), ➆❍➇✎❿❍❾ ❼ ★✫➁t➂❏❽✯➎  ✰ ➉❍❽✯✭✯❽✯➍❍✭✩★ ➁  ❻ ➋✑✰ ❿✎★ . 
❺ ✱✫✰ ❻ ➀ ❽

➆❍➍❍✰ ✱✫❽✯➉❍✭✯➌☎✪  ❽  ✰ ❻ ➀ ✰ ❻ ➀ ✱✫✰ ✭✯✭✯➌✑✪  ➆❍➇❍❿❍❾ ❼ ➆❍✪  ❻ ➊✫❾ ➅❍✬ ❿❍✭✯➆❍✰  ➏✯❿❍➆❍❽✯❼ ✱ ✰ ➉✎✰ ✭✯❽✯✰ , ❽✯✪q✰ ➁❧➂❧✰ ✰  ✭✯✰ ➊✫❽✯➃
➑ ➊✫➆❍✭✯➆❍✪✣❽✯➍❍✰ ❻ ➊✫❽✯➃  ❻ ✪q➌☎❻ ➅ , ➉❍➆❍❻ ➀ ❾ ➀ ➆❍➍❍✭✯➆  ❼ ❾ ➀ ❿❍★✫➉❍✭✯❽✯➀ ✰ ➅❍➈ ✭✯➆ . ➟✂❾  ✭✯❾ ➐  ✱ ❼ ➄ ➅❍✬ ➉ , ✱  ➏✯✰ ❿❍✱✫➆❍✪  ➏✯❿❍❽✯➇✎➅✫❽✯➒♥✰ ✭✯❽✎❽
✪✣➆❍➒☎✭✯➆  ➏✯❿❍❽✯✭✯✬ ➀ ➈  ✱  ➊❍❾ ➍❍✰ ❻ ➀ ✱ ✰  ❿❍✰ ❼ ★✫➅❍➈ ➀ ❾ ➀ ❾  ➀ ❾ ➊❍➆❍➃  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯❽  ✱ ✱✫✰ ➉❍✰ ✭✯✭✯➌☎➃  ✭✯❾ ✪q❽  ❿❍❾ ✭✯✰ ✰  ➆❍➇✎➆❍➇❍➂❏✰ ✭✯✭✯➌✑➃
➏✯➆❍➊❍❾ ❼ ❾ ➀ ✰ ➅❍➈  ❿❍✰ ❼ ★ ➅❍➈ ➀ ❾ ➀ ❽✯✱✫✭✯➆❍❻ ➀ ❽  Dt.☞

 ➉❍❿✎★✫➄ ➆❍➃  ❻ ➀ ➆❍❿❍➆❍✭✯➌ , ✰ ❻ ➅❍❽  ❿❍❾ ❻ ❻ ✪✣❾ ➀ ❿❍❽✯✱ ❾ ➀ ➈  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ➆  Dk×n ✱  ➊❍❾ ➍❍✰ ❻ ➀ ✱ ✰   ➇✎➆❍❿❍✰ ➅❍✰ ✱ ❻ ➊❍➆❍➄ ➆  ➏✯➆❍➅❍✬
❻ ➆❍➇✎➌✑➀ ❽✯➃ , ✪✣➆❍➒☎✭✯➆  ❼ ❾ ➉❍❾ ➀ ➈  ➋✣❽✎✭✯❾ ✭✯❻ ➆❍✱✫➆ -✱✫✰ ❿❍➆❍✬ ➀ ✭✯➆❍❻ ➀ ✭✯➆❍✰  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱✫➆  ➉✎➅❍✬  

✄☎➓
-❻ ❽✯❻ ➀ ✰ ✪q➌  ➊✫❾ ➊  ➀ ❿❍➆❍➃✯➊❍★

<Ω, Dk×n, P> (➄ ➉✎✰  Ω – ✪q✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➑ ➅❍✰ ✪✣✰ ✭✯➀ ❾ ❿❍✭✯➌✑➎  ❻ ➆❍➇❍➌☎➀ ❽✯➃ ; P – ✱ ✰ ❿❍➆❍✬ ➀ ✭✯➆❍❻ ➀ ➈ , ❼ ❾ ➉❍❾ ✭✯✭✯❾ ✬  ✭✯❾  Dk×n).
➟✂✰ ❻ ➅❍➆❍➒♥✭✯➆  ✱✫➌✑➉✎✰ ➅❍❽✯➀ ➈  ✱  ➑ ➀ ➆❍✪  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ✰  ➊❍❾ ➊  ✭✯✰ ✱✫✰ ❿❍➆❍✬ ➀ ✭✯➌✑✰  ❻ ➆❍➇✎➌✑➀ ❽✯✬ , ➀ ❾ ➊  ❽  ❻ ➆❍➇✎➌✑➀ ❽✯✬ , ➊❍➆❍➀ ➆❍❿❍➌✑✰
✭✯✰ ✪✣❽✯✭✯★✫✰ ✪✣➆  ➉✎➆❍➅❍➒☎✭✯➌  ✭✯❾ ❻ ➀ ★✫➏✯❽✯➀ ➈ ; ➇✎➆❍➅❍✰ ✰  ➀ ➆❍➄ ➆ , ✭✯✰ ➀  ➏✯❿❍➆❍➇✎➅❍✰ ✪  ➏✯❿❍❽  ✭✯✰ ➆❍➇❍➎❍➆❍➉✎❽✯✪q➆❍❻ ➀ ❽  ➆✫➏✯❿❍✰ ➉✎✰ ➅❍❽✯➀ ➈   ➊❍❾ ➊
❻ ➆❍➇✎➌✑➀ ❽✯✬ , ➏✯❿❍❽✯✱✫➆❍➉❍✬ ➂❧❽✯✰  ➊  ✱ ➆❍❼ ❿❍❾ ❻ ➀ ❾ ✭✯❽✯➁  ➏✯➆❍➊✫❾ ❼ ❾ ➀ ✰ ➅❍✬  ❿❍✰ ❼ ★✫➅❍➈ ➀ ❾ ➀ ❽✯✱ ✭✯➆❍❻ ➀ ❽  Dt, ➀ ❾ ➊  ❽  ✰ ➄ ➆  ❻ ✭✯❽✯➒♥✰ ✭✯❽✎➁ .

� ➊✫❾ ➒♥✰ ✪  ✱  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ✰  Dk×n ✭✯✰ ➊✫➆❍➀ ➆❍❿❍➌✑➃  ✪q➆❍❿❍➋✑❽✯❼ ✪  ❻ ❾ ✪q➆❍➄ ➆  ➆❍➇✎➂❧✰ ➄ ➆  ✱✫❽✯➉❍❾ , ➆❍➀ ➆❍➇✎❿❍❾ ➒☎❾ ➁❧➂❧❽✯➃
❼ ❾ ➊❍➆❍✭  ★ ➏✯❿❍❾ ✱✫➅❍✰ ✭✯❽✯✬  

✄☎➓
 ➊✫❾ ➊  ➊❍➆❍✭✯✰ ➍❍✭✯➆❍✪q✰ ❿❍✭✯➆❍➃  ➉❍❽✯✭✯❾ ✪q❽✯➍❍✰ ❻ ➊❍➆❍➃  ❻ ❽✯❻ ➀ ✰ ✪✣➆❍➃ :

µ:  Dk×n × Dk×n → Dk×n .
➠✂➆❍➉✎❿❍❾ ❼ ★✫✪✣✰ ✱✫❾ ✬  ❾ ❻ ❻ ➆❍✮✯❽✯❾ ➀ ❽✯✱ ✭✯➆❍❻ ➀ ➈  ✱ ✱✫✰ ➉❍✰ ✭✯✭✯➆❍➃  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯❽  µ, ❻ ★✫➂❏✰ ❻ ➀ ✱ ➆❍✱✫❾ ✭✯❽✯✰  ✰ ➉✎❽✯✭✯❽✯✮✯➌  ❽

➆❍➇✎❿❍❾ ➀ ✭✯➆❍➄ ➆  ➑ ➅❍✰ ✪✣✰ ✭✯➀ ❾  ➉✎➅❍✬  ∀  Dt ∈  Dk×n, ✪✣➌  ➏✯❿❍✰ ➉❍➏✯➆❍➅❍❾ ➄ ❾ ✰ ✪  ✭✯❾ ➅❍❽✯➍❍❽✯✰  ★   ❾ ➅❍➄ ✰ ➇✎❿❍➌  <Dk×n, µ> ✱✫❻ ✰ ➎
❻ ✱✫➆❍➃✯❻ ➀ ✱  ➄ ❿❍★✫➏✯➏✯➌ . ➠✂❿❍❾ ✱ ➆❍✪✣➆❍➍❍✭✯➆❍❻ ➀ ➈  ➑ ➀ ❽✯➎  ➉✎➆❍➏✯★✫➂❧✰ ✭✯❽✯➃  ➇❍❾ ❼ ❽✯❿✎★✫✰ ➀ ❻ ✬  ✭✯❾  ➏✯❾ ❿❍❾ ➉❍❽✯➄ ✪q✰  {❨ ❯✑❭ ❡ ❩✎❵✡❘ ,
❝ ❡ ❩☎P✂❚❍❬ } ➊❍❾ ➊  ✭✯✰ ➆❍➀ ➞✎✰ ✪q➅❍✰ ✪✣➆❍✪  ❻ ✱ ➆❍➃✯❻ ➀ ✱✫✰  ➅❍➁t➇✎➆❍➃  ❿❍✰ ❾ ➅❍➈ ✭✯➆❍➃  ➊✫➆❍✪✣✪q✰ ❿❍➍❍✰ ❻ ➊❍➆❍➃  ➉✎✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽ .✄ ➆❍✭✯➊✫❿❍✰ ➀ ❽✯❼ ❽✯❿✎★ ✬  <Dk×n, µ>, ❼ ❾ ➉❍❾ ➉✎❽✯✪  ❻ ➅❍✰ ➉✎★✫➁❧➂❏★✫➁  ❾ ➅❍➄ ✰ ➇❍❿❍❾ ❽✯➍✎✰ ❻ ➊❍★✫➁  ❻ ➀ ❿✎★✫➊✫➀ ★❍❿✎★ :

�
 = {R,A,P,O,G,C,W,Ψ} ,

➄ ➉❍✰  R – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➉✎✰ ✭✯✰ ➒☎✭✯➌☎➎  ❿❍✰ ❻ ★✫❿❍❻ ➆❍✱  ➇✎❾ ✭✯➊✫❾ ; A – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ❾ ➊❍➀ ❽✯✱ ✭✯➌☎➎  ➆✫➏✯✰ ❿❍❾ ✮✯❽✯➃ ; P –
✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➏✯❾ ❻ ❻ ❽✯✱✫✭✯➌✑➎  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃ ; O – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  ➏✯❿❍➆❍➍❍❽✯➎  ➆✫➏✯✰ ❿❍❾ ✮✯❽✯➃  (➏✯➆❍❻ ❿❍✰ ➉✎✭✯❽✯➍❍✰ ❻ ➊✫❽✯➎  ❽  ➀ .➏ .); G
– ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  ✱ ✭✩★ ➀ ❿❍❽✯➊❍➆❍❿❍➏✯➆❍❿❍❾ ➀ ❽✯✱ ✭✯➆❍➄ ➆  ✪q✰ ✭✯✰ ➉✎➒☎✪✣✰ ✭✯➀ ❾ ; C – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➊✫➅❍❽✯✰ ✭✯➀ ➆❍✱ ; W –
✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ❻ ➆❍➀ ❿✎★✫➉❍✭✯❽✯➊❍➆❍✱  

✄☎➓
; Ψ – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  ❻ ➅❍★✫➍✎❾ ➃✯✭✯➌✑➎  ✱✫✰ ➅❍❽✯➍❍❽✯✭  (✱ ✭✯✰ ➐❏✭✯❽✎➎  ✱✫➆✫❼ ✪✣★✫➂❏✰ ✭✯❽✯➃  ❽

✱✫✭✯★✫➀ ❿❍✰ ✭✯✭✯❽✯➎  ➋✣❾ ➊❍➀ ➆❍❿❍➆❍✱  ✭✯✰ ➆❍➏✯❿❍✰ ➉❍✰ ➅❍✰ ✭✯✭✯➆❍❻ ➀ ❽ ).✥ ✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  R – ➅❍❽✯✭✯✰ ➃✯✭✯➆❍✰  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱✫➆  ✭✯❾ ➉  ➏✯➆❍➅❍✰ ✪  ✱ ✰ ➂❏✰ ❻ ➀ ✱✫✰ ✭✯✭✯➌✑➎  ➍❍❽✯❻ ✰ ➅
(❻ ➆❍➆❍➀ ✱ ✰ ➀ ❻ ➀ ✱✫✰ ✭✯✭✯➆ , ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫❾  ➏✯❿❍❽✯✱ ➅❍✰ ➍✎✰ ✭✯✭✯➌✑➎  ❽  ❿❍❾ ❼ ✪✣✰ ➂❧✰ ✭✯✭✯➌☎➎  ❿❍✰ ❻ ★ ❿✎❻ ➆❍✱   ➏✯➆  n ➋✑❽✯➅❍❽✯❾ ➅❍❾ ✪  ➇✎❾ ✭✯➊✫❾  –
R1

′,R2
′,…,Rn

′ ❽  R1
″,R2

″,…,Rn
″  – ✬ ✱✫➅❍✬ ➁t➀ ❻ ✬  ➅❍❽✯✭✯✰ ➃✯✭✯➌✑✪✣❽  ➏✯➆❍➉❍➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱✫❾ ✪q❽  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱ ❾  R).✥ ✭✯➆❍➒☎✰ ❻ ➀ ✱✫❾  C ❽  W – ➊✫➆❍✭✯✰ ➍❍✭✯➌☎✰  ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱ ❾  ➏✯✰ ❿❍✰ ✪✣✰ ✭✯✭✯➆❍➄ ➆  ❻ ➆❍❻ ➀ ❾ ✱✫❾ ,  ❼ ❾ ➉✎❾ ✱ ❾ ✰ ✪q➌☎✰

➏✯✰ ❿❍✰ ➍❍❽✯❻ ➅❍✰ ✭✯❽✯✰ ✪  ❻ ✱✫➆❍❽✯➎  ➑ ➅❍✰ ✪✣✰ ✭✯➀ ➆❍✱ : C = {c1,…,cl}, W = {w1,…,wq}.✥ ✭✯➆❍➒☎✰ ❻ ➀ ✱✫❾  A, P,  O ❽  G ✱✫✱ ➆❍➉✎✬ ➀ ❻ ✬  ✱  ✪q➆❍➉✎✰ ➅❍➈  ➊❍❾ ➊  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ❾  ✪✣✰ ➀ ❾ ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  – ➍❍➀ ➆  ➏✯➆❍❼ ✱ ➆❍➅❍✬ ✰ ➀
➏✯❿❍➆❍❽✯❼ ✱✫➆❍➉❍❽✯➀ ➈  ✭✯✰ ➊❍➆❍➀ ➆❍❿❍➌✑✰  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯❽ -➏✯❿❍❽✯✪q❽✯➀ ❽✯✱✫➌  ✭✯❾ ➉  ➑ ➅❍✰ ✪q✰ ✭✯➀ ❾ ✪✣❽  ➑ ➀ ❽✎➎  ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱ : ❻ ➆❍❼ ➉✎❾ ✱ ❾ ➀ ➈
➑ ➅❍✰ ✪q✰ ✭✯➀ ➌  (✪✣✰ ➀ ❾ ➆❍➏✯✰ ❿❍❾ ✮✯❽✯❽ ), ★ ➉✎❾ ➅❍✬ ➀ ➈ , ❽✯❼ ✪q✰ ✭✯✬ ➀ ➈  ❽✯➎  ❾ ➀ ❿❍❽✯➇✎★ ➀ ➌ , ➆❍➇✎❿❍❾ ➂❧❾ ➀ ➈ ❻ ✬  ➊  ✭✯❽✯✪  (✱✫➌✑➏✯➆❍➅❍✭✯✬ ➀ ➈
✪✣✰ ➀ ❾ ➆❍➏✯✰ ❿❍❾ ✮✯❽✯❽ ) ❽  ➀ .➉ . 

➔ ❾ ➊❍➆❍➃  ➏✯➆❍➉❍➎❍➆❍➉  ❻ ❾ ✪✣➌✑✪  ✰ ❻ ➀ ✰ ❻ ➀ ✱ ✰ ✭✯✭✯➌☎✪  ➆❍➇❍❿❍❾ ❼ ➆❍✪  ❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱✫★✫✰ ➀  ❿❍✰ ❾ ➅❍➈ ✭✯➌☎✪
➏✯❿❍➆❍✮✯✰ ❻ ❻ ❾ ✪  ➋✣➆❍❿❍✪✣❽✯❿❍➆❍✱ ❾ ✭✯❽✯✬  ✭✯➆❍✪✣✰ ✭✯➊✫➅❍❾ ➀ ★ ❿✎➌   ★✫❻ ➅✎★✫➄   ❽  ➏✯❿❍➆❍➉✎★✫➊✫➀ ➆❍✱ , ➏✯❿❍✰ ➉❍➆❍❻ ➀ ❾ ✱✫➅❍✬ ✰ ✪✣➌✑➎   ➇❍❾ ✭✯➊❍➆❍✪
❻ ✱✫➆❍❽✯✪  ➊✫➅❍❽✯✰ ✭✯➀ ❾ ✪ .✥ ✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ❻ ➅✎★✫➍❍❾ ➃✯✭✯➌✑➎  ✱ ✰ ➅❍❽✯➍❍❽✯✭  Ψ ➏✯❿❍✰ ➉❍❻ ➀ ❾ ✱✫➅❍✬ ✰ ➀   ❻ ➆❍➇❍➆❍➃   ➊✫➆❍✭✯✰ ➍❍✭✯➆❍✰  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆
❿❍❾ ❼ ✭✯➆❍➆❍➇✎❿❍❾ ❼ ✭✯➌✑➎   ❻ ➀ ➆❍➎❍❾ ❻ ➀ ❽✯➍❍✰ ❻ ➊❍❽✎➎  ➋✣❾ ➊❍➀ ➆❍❿❍➆❍✱  (➊✫➆❍➅❍✰ ➇✎❾ ✭✎❽✯➃   ➊❍➆✫✭✯➞✎➁❧✭✎➊✫➀ ★ ❿❍➌  ❿❍➌✑✭✯➊❍❾  ➇❍❾ ✭✯➊❍➆❍✱ ❻ ➊❍❽✯➎
★✫❻ ➅✎★✫➄ , ❽✯✭✯➋✑➅❍✬ ✮✯❽✯➆❍✭✎✭✯➌✑➎  ➏✯❿❍➆❍✮✯✰ ❻ ❻ ➆❍✱ , ❽✯❼ ✪✣✰ ✭✯✰ ✭✯❽✯➃   ✭✯➆❍❿❍✪✣❾ ➀ ❽✯✱ ✭✯➆ -➏✯❿❍❾ ✱ ➆❍✱✫➆❍➃  ➇✎❾ ❼ ➌  ➇❍❾ ✭✯➊❍➆❍✱ ❻ ➊❍➆✫➃
➉✎✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽  ❽  ➀ .➉ .). 

❺
 ➆❍➇✎➂❧✰ ✪  ❻ ➅✎★✫➍✎❾ ✰  ➊❍❾ ➒☎➉✎➌✑➃  ❽✯❼  ➑ ➀ ❽✎➎  ➋✑❾ ➊✫➀ ➆❍❿❍➆❍✱  ❼ ❾ ✱ ❽✯❻ ❽✯➀  ➆❍➀  ✱✫❿❍✰ ✪q✰ ✭✯❽  ❽  ❽✯✪q✰ ✰ ➀

❻ ➆❍➇✎❻ ➀ ✱ ✰ ✭✯✭✩★✫➁  ➋☎★ ✭✯➊❍✮✯❽✯➁  ❿❍❾ ❻ ➏✯❿❍✰ ➉❍✰ ➅❍✰ ✭✯❽✯✬ : Ψ = {ψ1(t),..., ψr(t)}. ✌✂➀ ✪✣✰ ➀ ❽✯✪ , ➍❍➀ ➆  ➏✯❿❍✰ ➉❍➏✯➆❍➅❍➆❍➒♥✰ ✭✯❽✯✰  ➆
➊❍➆❍✭✯✰ ➍❍✭✯➆❍❻ ➀ ❽  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ❾  Ψ ➉❍➆❍➏✩★✫❻ ➀ ❽✯✪q➆  ➀ ➆❍➅❍➈ ➊❍➆  ✱  ➀ ➆❍➃  ✪✣✰ ❿❍✰ , ✱  ➊✫❾ ➊❍➆❍➃  ★✫➉✎❾ ✰ ➀ ❻ ✬  ✱ ➌☎➉❍✰ ➅❍❽✯➀ ➈
❻ ➆❍✱✫➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ➈  ✭✯❾ ❽✯➇❍➆❍➅❍✰ ✰  ❻ ★✫➂❏✰ ❻ ➀ ✱ ✰ ✭✯✭✯➌☎➎  ➉❍➅❍✬  ✭✯➆❍❿❍✪q❾ ➅❍➈ ✭✯➆❍➄ ➆  ➋✑★✫✭✯➊✫✮✯❽✯➆❍✭✯❽✯❿❍➆❍✱ ❾ ✭✯❽✯✬  

✄☎➓
 ❻ ➅❍★✫➍❍❾ ➃✯✭✯➌☎➎

✱✫➆❍❼ ➉❍✰ ➃✯❻ ➀ ✱✫❽✯➃ .❺
 ➆❍➇❍➂❏✰ ✪  ✱ ❽✯➉✎✰  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ❾  ✪✣✰ ➀ ❾ ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  ✪✣➆❍➄ ★✫➀  ➇✎➌✑➀ ➈  ➋✑➆❍❿❍✪q❾ ➅❍➈ ✭✯➆  ❼ ❾ ➉✎❾ ✭✯➌  ➊❍❾ ➊

➏✯➆❍❿❍➆❍➒♥➉❍❾ ➁❧➂❧❽✯✰  ➏✯❿❍➆❍✮✯✰ ➉✎★ ❿❍➌ :
A := {a | a := fa},       fa := R × C → R″;
P := {p | p := fp},       fp := R′ × C → R;
O := {o | o := fo},       fo := R′″  × C → R;

G := {g | g := fg},    fg := W × C → W.
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☛❍➉✎✰ ❻ ➈ : R′ – ➏✯❿❍❽✯✱✫➅❍✰ ➍❍✰ ✭✯✭✯➌✑✰  ❿❍✰ ❻ ★✫❿✎❻ ➌ , R″ – ❿❍❾ ❼ ✪q✰ ➂❏✰ ✭✯✭✯➌✑✰  ❿✎✰ ❻ ★✫❿❍❻ ➌ , R′″  – ➉❍➆❍➎✎➆❍➉  
✄☎➓

 ➆❍➀
➏✯➆❍❻ ❿❍✰ ➉✎✭✯❽✯➍❍✰ ❻ ➊✫❽✯➎  ➆❍➏✯✰ ❿❍❾ ✮✯❽✎➃ ; R = R′ ∪ R″∪  R′″  (➇✎✰ ❼  ★✫➍❍✰ ➀ ❾  ❼ ❾ ➀ ❿❍❾ ➀  ✭✯❾  ➆❍➊❍❾ ❼ ❾ ✭✯❽✯✰  ➇❍❾ ✭✯➊❍➆❍✱ ❻ ➊❍❽✎➎  ★✫❻ ➅✎★✫➄  ❽
❾ ➉✎✪q❽✯✭✯❽✯❻ ➀ ❿❍❾ ➀ ❽✯✱✫✭✯➌✑✰  ✭✩★ ➒♥➉❍➌  

✄✑➓
); fa,  fp, fo ❽  fg ✱ ➌☎❻ ➀ ★✫➏✯❾ ➁❧➀  ✱  ❿❍➆❍➅❍❽  ✱ ✭✯✰ ➐❏✭✯❽✎➎  ❼ ❾ ➊❍➆✫✭✯➆❍✱  ➊❍➆❍✪q➏✯➆❍❼ ❽✎✮✯❽✯❽

➉✎➅❍✬  ❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱✫★✫➁t➂❏❽✯➎  ➆❍➇✎➞✎✰ ➊✫➀ ➆❍✱  ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱  (➆❍➏✯✰ ❿❍❾ ✭✯➉❍➆❍✱ ). 
✄ ➆❍✭✯➊❍❿❍✰ ➀ ✭✯➌✑➃  ✱ ❽✯➉  ➏✯➆❍❿❍➆❍➒☎➉✎❾ ➁t➂❧❽✯➎

➏✯❿❍➆❍✮✯✰ ➉✎★✫❿  ❼ ❾ ✱✫❽✯❻ ❽✯➀  ➆❍➀  ✭✯➆❍✪q✰ ✭✯➊❍➅❍❾ ➀ ★✫❿❍➌  ❽  ➆❍❻ ➆❍➇❍✰ ✭✯✭✯➆❍❻ ➀ ✰ ➃  ➀ ✰ ➎❍✭✯➆❍➅❍➆❍➄ ❽✯➍❍✰ ❻ ➊❍❽✎➎  ➏✯❿❍➆✫✮✯✰ ❻ ❻ ➆❍✱ ,
➏✯❿❍❾ ➊❍➀ ❽✎➊❍★✫✰ ✪✣➌✑➎  ✱  ➀ ➆❍✪  ❽✯➅❍❽  ❽✎✭✯➆❍✪  ➇✎❾ ✭✯➊✫✰ . 

❺
 ➍❍❾ ❻ ➀ ✭✯➆❍❻ ➀ ❽ , ➏✯❿❍➆❍✮✯✰ ➉✎★ ❿✎❾  fg ➉✎➆❍➅❍➒☎✭✯❾  ★✫➍❍❽✯➀ ➌☎✱ ❾ ➀ ➈

❻ ★✫➂❏✰ ❻ ➀ ✱ ➆❍✱✫❾ ✭✯❽✯✰  ➆❍➏✯❿❍✰ ➉✎✰ ➅❍✰ ✭✯✭✯➆❍➄ ➆  ❾ ✭✯➀ ❾ ➄ ➆❍✭✯❽✎❼ ✪✣❾  ✪q✰ ➒♥➉✎★  ➊❍❿❍❾ ➀ ➊✫➆❍❻ ❿❍➆❍➍❍✭✯➌☎✪q❽  ❽  ➉✎➆❍➅❍➄ ➆❍❻ ❿❍➆❍➍❍✭✯➌☎✪q❽
✮✯✰ ➅❍✬ ✪✣❽  

✄☎➓
.✁ ➅❍✬  ➊✫❾ ➒♥➉❍➆❍➃  ❽✯❼  ✪✣✰ ➀ ❾ ➆❍➏✯✰ ❿❍❾ ✮✯❽✎➃  ai, pi, oi ❽  gj ✪✣➆❍➒☎✭✯➆  ❼ ❾ ➉❍❾ ➀ ➈  ❻ ✰ ✪✣✰ ➃✯❻ ➀ ✱ ➆  ➎❍❾ ❿❍❾ ➊❍➀ ✰ ❿❍❽✯❻ ➀ ❽✯➊ :

Z = {S, LS, U, LU, T},
➄ ➉❍✰  S – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  ❻ ➆❍❻ ➀ ➆❍✬ ✭✯❽✯➃  

✄✑➓
-❻ ❽✯❻ ➀ ✰ ✪✣➌  (✱  ➊❍➆❍➀ ➆❍❿❍➌✑✰  ➆❍✭✯❾  ➏✯✰ ❿❍✰ ➎✎➆❍➉❍❽✯➀  ✱ ❻ ➅❍✰ ➉✎❻ ➀ ✱ ❽✯✰

✱✫➌✑➏✯➆❍➅❍✭✯✰ ✭✯❽✯✬  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃ -➏✯❿❍❽✯✪q❽✯➀ ❽✯✱ ➆❍✱ ); LS – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➆❍➄ ❿❍❾ ✭✯❽✯➍❍✰ ✭✯❽✎➃  ✭✯❾  ❻ ➆❍❻ ➀ ➆❍✬ ✭✯❽✯✬ ; U –
✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ★✫➏✯❿❍❾ ✱✫➅❍✬ ➁t➂❏❽✯➎  ✱ ➆❍❼ ➉✎✰ ➃✯❻ ➀ ✱✫❽✯➃  ❻ ➆  ❻ ➀ ➆❍❿❍➆❍✭✯➌  ➏✯✰ ❿❍❻ ➆❍✭✯❾ ➅❍❾  

✄☎➓
; LU – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆

➆❍➄ ❿❍❾ ✭✯❽✯➍❍✰ ✭✯❽✯➃  ✭✯❾  ★ ➏✯❿✎❾ ✱ ➅❍✬ ➁❧➂❧❽✯✰  ✱ ➆❍❼ ➉✎✰ ➃✯❻ ➀ ✱ ❽✯✬ ; T – ➅❍➆❍➄ ❽✯➍❍✰ ❻ ➊❍❽✯✰  ★✫❻ ➅❍➆✎✱ ❽✯✬  ➏✯✰ ❿❍✰ ➎✎➆❍➉❍❾  ❽✯❼  ❻ ➆❍❻ ➀ ➆❍✬ ✭✯❽✯✬  ✱
❻ ➆❍❻ ➀ ➆❍✬ ✭✯❽✯✰  (✱  ➏✯❿❍✰ ➉✎❽✯➊✫❾ ➀ ✭✯➆❍➃  ➋✣➆❍❿❍✪✣✰ ). LS,  LU ❽  T ✪q➆❍➒♥✭✯➆  ❿❍❾ ❻ ❻ ✪✣❾ ➀ ❿❍❽✯✱ ❾ ➀ ➈  ➊✫❾ ➊  ➏✯❾ ❿❍❾ ✪✣✰ ➀ ❿❍➌  

✄✑➓
-

❻ ❽✯❻ ➀ ✰ ✪✣➌  (➏✯➆❍❻ ➊❍➆❍➅❍➈ ➊❍★  ➆❍✭✯❽  ➆❍➀ ❿❍❾ ➒☎❾ ➁❧➀  ➑ ➊❍➆❍✭✯➆❍✪q❽✯➍❍✰ ❻ ➊❍❽✯✰ , ➀ ✰ ➎❍✭✯➆❍➅❍➆❍➄ ❽✯➍❍✰ ❻ ➊✫❽✯✰ , ❻ ➆❍✮✎❽✯❾ ➅❍➈ ✭✯➆ -
➏✯❻ ❽✯➎❍➆❍➅❍➆❍➄ ❽✯➍❍✰ ❻ ➊✫❽✯✰  ❽  ❼ ❾ ➊✫➆❍✭✯➆❍➉✎❾ ➀ ✰ ➅❍➈ ✭✯➌☎✰  ➋✑❾ ➊✫➀ ➆❍❿❍➌ , ✱ ➅❍❽✯✬ ➂❏❽✯✰  ✭✯❾  ➒☎❽✯❼ ✭✯✰ ➉❍✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ➈  ➇✎❾ ✭✯➊✫❾ ).

➠✂➆  ❼ ❾ ✱ ✰ ❿❍➐❏✰ ✭✯❽✯❽  (➏✯★✫❻ ➀ ➈  ➉❍❾ ➒♥✰  ✱  ❻ ❾ ✪q➌☎➎  ➆❍➇❍➂❏❽✯➎  ➍❍✰ ❿❍➀ ❾ ➎ ) ➋✑➆❍❿❍✪q❾ ➅❍❽✯❼ ❾ ✮✯❽✎❽  ✪q➆❍➉✎✰ ➅❍❽  
✄☎➓

 ✱ ✰ ❿❍➎✎✭✯✰ ➄ ➆
★✫❿✎➆❍✱ ✭✯✬  ✪✣➆❍➒☎✭✯➆  ❻ ➏✩★✫❻ ➀ ❽✯➀ ➈ ❻ ✬  ✭✯❾  ➇✎➆❍➅❍✰ ✰  ✭✯❽✯❼ ➊✫❽✯➃  ★✫❿❍➆❍✱ ✰ ✭✯➈  ❾ ➇✎❻ ➀ ❿❍❾ ➄ ❽✯❿❍➆❍✱✫❾ ✭✯❽✯✬  – ➆❍➀  ➀ ✰ ➆❍❿❍✰ ➀ ❽✯➊❍➆ -
✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫✰ ✭✯✭✯➌✑➎  ❽  ❾ ➅❍➄ ✰ ➇❍❿❍❾ ❽✯➍❍✰ ❻ ➊❍❽✎➎  ✪q➆❍➉✎✰ ➅❍✰ ➃  ➊  ❽✯➎  «➆❍✱✫✰ ➂❏✰ ❻ ➀ ✱ ➅✎✰ ✭✯✭✯➌✑✪ » ✱✫➆❍➏✯➅❍➆❍➂❧✰ ✭✯❽✯✬ ✪   ✱  ✱✫❽✯➉❍✰
✪✣➆❍➉❍✰ ➅❍✰ ➃  ❻ ❽✯❻ ➀ ✰ ✪✣✭✯➆❍➃  ➉❍❽✯✭✯❾ ✪✣❽✯➊✫❽  ➏✯➆  

✁ ➒ . 
➦ ➆❍❿❍❿❍✰ ❻ ➀ ✰ ❿✎★ . 

❺ ❾ ➒♥✭✯✰ ➃✯➐❧❾ ✬  ❽  ❻ ➅❍➆❍➒♥✭✯✰ ➃✯➐❧❾ ✬  ❼ ❾ ➉❍❾ ➍✎❾  ➑ ➀ ➆❍➄ ➆
➑ ➀ ❾ ➏✯❾  – ➏✯➆❍❽✯❻ ➊  ❽  ➆❍➇❍✭✯❾ ❿✎★ ➒♥✰ ✭✯❽✯✰  ❾ ✭✯❾ ➅❍➆❍➄ ❽✯➃  ✪q✰ ➒♥➉✎★  ❾ ➅❍➄ ✰ ➇❍❿❍❾ ❽✯➍❍✰ ❻ ➊✫❽✯✪✣❽  ❻ ➀ ❿❍★✫➊✫➀ ★❍❿❍❾ ✪q❽  {❚ ❡❍♠ ❙ ❬✫P✂❩ ,
❚❍❨❍❙ ❯✑◗❍✇❍❭❍❭ } ❽  ➋✑➆❍❿❍❿❍✰ ❻ ➀ ✰ ❿❍➆❍✱ ❻ ➊❍❽✯✪q❽  ❻ ➀ ❿✎★✫➊✫➀ ★✫❿❍❾ ✪✣❽  {❫✂❚❍❳❍❜❍❩ , ❨❍❚❍P✂❚❍❬✫❭ }. 

❺ ✱ ✰ ➉✎✬  ❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱❍★ ➁❧➂❧❽✯✰
✱✫➎❍➆❍➉✎✭✯➌✑✰  ❽  ➏✯❿❍➆❍✪q✰ ➒♥★✫➀ ➆❍➍❍✭✯➌☎✰  ➏✯✰ ❿❍✰ ✪q✰ ✭✯✭✯➌☎✰  ➉✎➅❍✬  ➊❍❾ ➒☎➉✎➆❍➄ ➆  ➋✣➆❍✭✯➉✎❾  ❽  ✰ ➄ ➆  ➏✯➆❍➀ ➆❍➊❍➆❍✱ , ✪q➆❍➒♥✭✯➆  ➏✯❿✫❽✯❻ ➀ ★ ➏✯❾ ➀ ➈
➊  ➏✯❾ ❿❍❾ ✪✣✰ ➀ ❿❍❽✯❼ ❾ ✮✯❽✎❽  ❽✯✪q❽✯➀ ❾ ✮✯❽✯➆✫✭✯✭✯➌✑➎  ✪✣➆❍➉❍✰ ➅❍✰ ➃  ➏✯➆❍➉❍❻ ❽✯❻ ➀ ✰ ✪  

✄☎➓
 –  ❻ ➆❍❻ ➀ ❾ ✱ ➅❍✰ ✭✯❽✯➁  ★✫❿❍❾ ✱ ✭✯✰ ✭✯❽✯➃  ➀ ✰ ✪q➏✯➆❍✱ .

� ➀ ➆  ➏✯➆❍❼ ✱ ➆❍➅❍✬ ✰ ➀  ➋✣➆❍❿❍✪✣❾ ➅❍❽✯❼ ➆❍✱✫❾ ➀ ➈  ✮✯✰ ➏✯➆❍➍❍➊✫❽  ➆❍➇❍❿❍❾ ➀ ✭✯➌☎➎  ❻ ✱✫✬ ❼ ✰ ➃ , ❻ ★✫➂❏✰ ❻ ➀ ✱✫★✫➁❧➂❧❽✯➎  ✱  
✄☎➓

.✁ ➅❍✬  ✱✫➌✑✬ ✱✫➅❍✰ ✭✯❽✯✬  ➆❍❻ ✭✯➆❍✱ ✭✯➌☎➎  ➆❍➇✎❿❍❾ ➀ ✭✯➌☎➎  ❻ ✱ ✬ ❼ ✰ ➃  ✭✯✰ ➆❍➇✎➎❍➆❍➉❍❽✯✪✣➆  ★ ➍❍❽✯➀ ➌☎✱✫❾ ➀ ➈  ★✫➒☎✰  ★✫➏✩➆❍✪q❽✯✭✯❾ ✱✫➐❧❽✯➃✯❻ ✬
✭✯❾ ✪✣❽  ➏✯➆❍❻ ➀ ★✫➅❍❾ ➀  ➆  ➏✯❿❍❽✯➇✎➌✑➅❍❽  ➊✫❾ ➊  ❻ ❽✯❻ ➀ ✰ ✪q➆❍➆❍➇✎❿❍❾ ❼ ★✫➁❧➂❧✰ ✪  ➋✑❾ ➊✫➀ ➆❍❿❍✰  (✰ ❻ ➅❍❽  ❿❍❾ ❻ ❻ ✪✣❾ ➀ ❿❍❽✯✱ ❾ ➀ ➈  ➏✯➆❍➅✎★✫➍❍✰ ✭✯❽✯✰
➏✯❿❍❽✯➇✎➌✑➅❍❽  ➊❍❾ ➊  ➄ ➅❍❾ ✱✫✭✯✰ ➃✯➐❧❽✯➃  ❿❍✰ ❼ ★ ➅❍➈ ➀ ❾ ➀  ➉❍✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽  ➇❍❾ ✭✯➊❍❾ ). ➟✂✰ ➆❍➇❍➎✎➆❍➉❍❽✯✪q➆  ➆❍➏✯❿❍✰ ➉✎✰ ➅❍❽✯➀ ➈  ➀ ✰
✱✫➌✑➎✎➆❍➉❍✭✯➌☎✰  ❽✎✭✯➉✎❽✎➊❍❾ ➀ ➆❍❿❍➌  

✄☎➓
-❻ ❽✯❻ ➀ ✰ ✪q➌ , ➊❍➆❍➀ ➆❍❿❍➌✑✰  ➍✎✰ ➀ ➊✫➆  ❽  ✭✯✰ ➉❍✱✫★✫❻ ✪✣➌☎❻ ➅❍✰ ✭✯✭✯➆  ➏✯➆❍❼ ✱✫➆❍➅❍✬ ➁t➀  ➆✫✮✯✰ ✭✯❽✯✱✫❾ ➀ ➈

✰ ✰  ★✫❻ ➏✯✰ ➐❏✭✯➆❍❻ ➀ ➈  ✱  ❿❍✰ ❾ ➅❍❽✯❼ ❾ ✮✯❽✯❽  ➋✑★✫✭✯➊✫✮✯❽✯➃  ❻ ❾ ✪q➆❍❻ ➆❍➎✎❿❍❾ ✭✯✰ ✭✎❽✯✬ , ❻ ❾ ✪✣➆❍❿❍❾ ❼ ✱ ❽✯➀ ❽✯✬  ❽  ❻ ❾ ✪✣➆❍✱ ➆❍❻ ➏✯❿❍➆❍❽✯❼ ✱✫✰ ➉❍✰ ✭✯❽✯✬
(➀ .✰ . ✭✯❾ ➏✯➆❍➅❍✭✯❽✯➀ ➈  ➑ ➊✫➆❍✭✯➆❍✪q❽✯➍❍✰ ❻ ➊❍❽✯✪  ❻ ➆❍➉❍✰ ❿❍➒♥❾ ✭✯❽✯✰ ✪  ✱ ✱✫✰ ➉❍✰ ✭✯✭✯➌☎➃  ✭✯❾ ✪✣❽  ✱✫➌✑➐❏✰  ➆❍➇❍➆❍➇✎➂❧✰ ✭✯✭✯➌☎➃  ➏✯➆❍➊✫❾ ❼ ❾ ➀ ✰ ➅❍➈
❿❍✰ ❼ ★✫➅❍➈ ➀ ❾ ➀ ❽✯✱ ✭✯➆❍❻ ➀ ❽ ). 

❺
 ➍❍❾ ❻ ➀ ✭✯➆❍❻ ➀ ❽ , ➆❍✮✯✰ ✭✯❽✯✱ ❾ ✭✯❽✯✰  ➏✯❿❍❽✎➇✎➌✑➅❍➈ ✭✯➆❍❻ ➀ ❽  

✄✑➓
 ➆❍❻ ★✫➂❏✰ ❻ ➀ ✱ ➅❍✬ ✰ ➀ ❻ ✬  ➏✯❿❍❽  ➏✯➆❍✪✣➆❍➂❧❽

❻ ➆❍✱✫➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ❽  ➀ ❾ ➊✫❽✯➎  ➏✯➆❍➊❍❾ ❼ ❾ ➀ ✰ ➅❍✰ ➃ , ➊✫❾ ➊  ➏✯❿❍❽✯➇✎➌✑➅❍➈ ✭✯➆❍❻ ➀ ➈  ➇❍❾ ✭✯➊✫➆❍✱✫❻ ➊✫❽✯➎  ❾ ➊❍➀ ❽✯✱✫➆❍✱  (ROA),
➏✯❿❍❽✯➇✎➌✑➅❍➈ ✭✯➆❍❻ ➀ ➈  ❾ ➊✫✮✯❽✯➆❍✭✯✰ ❿❍✭✯➆❍➄ ➆  ➊✫❾ ➏✯❽✯➀ ❾ ➅❍❾  (ROE), ➏✯❿❍➆❍✮✯✰ ✭✯➀ ✭✯❾ ✬  ✪q❾ ❿❍➒♥❾  (SPRED). 

➔
.➆ ., ★✫➍❍❾ ❻ ➀ ✭✯❽✯➊❍❾ ✪q❽

➏✯➆❍➅❍➆❍➒♥❽✯➀ ✰ ➅❍➈ ✭✯➌✑➎  ➆❍➇✎❿❍❾ ➀ ✭✯➌✑➎  ✮✯✰ ➏✯✰ ➃  ➉❍➅❍✬  ➏✯❿✫❽✯➇✎➌✑➅❍❽  ✬ ✱ ➅❍✬ ➁t➀ ❻ ✬  ➏✯❿❍➆❍✮✯✰ ✭✎➀ ✭✯➌☎✰  ➉❍➆❍➎❍➆❍➉✎➌  ❽  ➆❍➇✎➞✎✰ ✪
❾ ➊❍➀ ❽✯✱ ➆❍✱ , ❾  ➆❍➀ ❿❍❽✯✮✯❾ ➀ ✰ ➅❍➈ ✭✯➌✑➎  – ➏✯❿❍➆❍✮✯✰ ✭✯➀ ✭✯➌✑✰  ❿❍❾ ❻ ➎❍➆❍➉✎➌  ❽  ➆❍➇❍➞✎✰ ✪  ➏✯❾ ❻ ❻ ❽✯✱✫➆❍✱ .

✧✩❾ ❼ ★✫✪q✰ ✰ ➀ ❻ ✬ , ❽  ✭✯❾  ➇✎➆❍➅❍✰ ✰  ✭✯❽✯➒☎✭✯❽✯➎  ✪✣➆❍➉❍✰ ➅❍➈ ✭✯➌✑➎  ★✫❿❍➆❍✱ ✭✯✬ ➎  ✭✯✰  ✱ ➆❍❼ ➇✎❿❍❾ ✭✯✬ ✰ ➀ ❻ ✬  ➏✯❿❍❽  ✭✯✰ ➆❍➇❍➎✎➆❍➉❍❽✯✪✣➆❍❻ ➀ ❽
➏✯❿❍➆❍➉✎➆❍➅❍➒☎❾ ➀ ➈  ➏✯➆❍➅✫➈ ❼ ➆❍✱✫❾ ➀ ➈ ❻ ✬  ➀ ✰ ➆❍❿❍✰ ➀ ❽✎➊❍➆ -✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫✰ ✭✯✭✯➌✑✪  ❽✯✭✯❻ ➀ ❿❍★✫✪✣✰ ✭✯➀ ❾ ❿❍❽✯✰ ✪ . 

✄
 ➏✯❿❍❽✯✪✣✰ ❿❍★ , ➉❍➅❍✬

✪✣➆❍➉❍✰ ➅❍❽✯❿❍➆❍✱✫❾ ✭✯❽✯✬  ➏✯❿❍➆❍✮✯✰ ❻ ❻ ➆❍✱  ➏✯❿❍✰ ➉✎➆❍❻ ➀ ❾ ✱ ➅❍✰ ✭✯❽✯✬  ➊✫❿❍✰ ➉✎❽✯➀ ➆❍✱  ✪q➆❍➒♥✭✯➆  ✱✫✱ ✰ ❻ ➀ ❽  ❻ ➅❍✰ ➉❍★✫➁❧➂✜★✫➁  ❻ ➀ ❿✎★ ➊❍➀ ★✫❿✎★ :
L = {R, C, O, P, S},

➄ ➉❍✰  R – ✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➊❍❿❍✰ ➉❍❽✯➀ ✭✯➌☎➎  ❿❍✰ ❻ ★✫❿❍❻ ➆❍✱ ; C – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  ➊✫➅❍❽✯✰ ✭✯➀ ➆❍✱ -❼ ❾ ✰ ✪✣➂❧❽✯➊❍➆❍✱ ; O –
✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➀ ✰ ➎❍✭✯➆❍➅❍➆❍➄ ❽✯➍❍✰ ❻ ➊✫❽✯➎  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃  ➏✯➆  ➊❍❿❍✰ ➉❍❽✯➀ ➆❍✱ ❾ ✭✯❽✯➁ ; P – ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  ➆❍➄ ❿❍❾ ✭✯❽✯➍❍✰ ✭✯❽✯➃ ; S –
✪✣✭✯➆❍➒☎✰ ❻ ➀ ✱✫➆  ➉✎➆❍➏✯★✫❻ ➀ ❽✯✪✣➌✑➎  ❻ ➆❍❻ ➀ ➆❍✬ ✭✯❽✯➃  

✄✑➓
.  
❺

 ➑ ➀ ➆❍✪  ❻ ➅✎★✫➍❍❾ ✰  ➆❍➇✎➅❍❾ ❻ ➀ ➈  «➇✎✰ ❼ ➆❍➏✯❾ ❻ ✭✯➆❍➄ ➆ » (❻  ✭✯❽✯❼ ➊❍❽✯✪
★✫❿✎➆❍✱ ✭✯✰ ✪  ❿❍❽✯❻ ➊✫❾ ) ➊❍❿❍✰ ➉❍❽✯➀ ➆❍✱✫❾ ✭✯❽✯✬  ➇✎★ ➉✎✰ ➀  ✱✫➌✑➄ ➅❍✬ ➉❍✰ ➀ ➈  ➊❍❾ ➊  ➉✎✰ ➊✫❾ ❿❍➀ ➆❍✱✫➆  ➏✯❿❍➆❍❽✎❼ ✱✫✰ ➉❍✰ ✭✯❽✯✰  R × C × O × P  ×
S.  
➔

.➆ ., ❼ ❾ ➏✯❿❍➆❍❻  ✭✯❾  ✱✫➌✑➉✎❾ ➍✎★  ➊✫❿❍✰ ➉✎❽✯➀ ❾  ✪q➆❍➒♥✰ ➀  ➇❍➌☎➀ ➈  ➏✯❿❍✰ ➉❍❻ ➀ ❾ ✱✫➅❍✰ ✭  ➊✫❾ ➊  ➊✫➆❍❿❍➀ ✰ ➒  q = {r, c, o, s}, ➄ ➉✎✰  r ∈
R, c ∈  C, o ∈  O, s ∈  S. 

✄ ❿❍✰ ➉❍❽✯➀  ✱ ➌☎➉❍❾ ✰ ➀ ❻ ✬  ✱  ➀ ➆❍✪  ❻ ➅❍★❍➍❍❾ ✰ , ✰ ❻ ➅❍❽  ❼ ❾ ➏✯❿❍➆❍❻  q ➏✯➆❍➅❍✭✯➆❍❻ ➀ ➈ ➁  ❼ ❾ ➊✫➅❍➁❧➍❍✰ ✭  ✱
❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱✫★✫➁t➂❏✰ ✰  ➏✯➆❍➉❍➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱✫➆  ➏✯❿❍➆❍❻ ➀ ❿❍❾ ✭✯❻ ➀ ✱✫❾  L (➀ .✰ . ✪q✭✯➆❍➒♥✰ ❻ ➀ ✱ ➆  S ➆❍➇✎❿❍❾ ❼ ★✫✰ ➀  ➄ ❿✎★✫➏✯➏✯➆❍❽✯➉
➆❍➀ ✭✯➆❍❻ ❽✯➀ ✰ ➅❍➈ ✭✯➆  ➆❍➏✯✰ ❿❍❾ ✮✯❽✎❽  ➊❍➆❍✪q➏✯➆❍❼ ❽✎✮✯❽✯❽  S × S → S; ➊✫➆❍✪q➏✯➆❍❼ ❽✎✮✯❽✯✬  ✱  ➉❍❾ ✭✯✭✯➆❍✪  ❻ ➅❍★✫➍❍❾ ✰  – ❻ ➆✎✱ ➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ➈
❻ ➆❍➆❍➀ ✱✫✰ ➀ ❻ ➀ ✱✫★✫➁t➂❏❽✯➎  ➀ ✰ ➎❍✭✯➆❍➅❍➆❍➄ ❽✯➍❍✰ ❻ ➊❍❽✎➎  ➆❍➏✯✰ ❿❍❾ ✮✯❽✯➃ -➏✯❿❍❽✯✪q❽✯➀ ❽✯✱ ➆❍✱  ➏✯➆  ➊✫❿❍✰ ➉✎❽✯➀ ➆❍✱ ❾ ✭✯❽✯➁ ).
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⑨✁�❏⑩✯➣❍❷✂�
➠✂➆❍➅✎★✫➍❍✰ ✭✯❽✯✰  ➇❍❾ ❼ ➆❍✱✫➌✑➎  ❾ ➅❍➄ ✰ ➇❍❿❍❾ ❽✯➍❍✰ ❻ ➊❍❽✯➎  ❻ ➀ ❿❍★✫➊✫➀ ★✫❿ , ➏✯❿❍❽✯➄ ➆❍➉✎✭✯➌✑➎  ➉✎➅❍✬  ➏✯➆❍❻ ➀ ❿❍➆❍✰ ✭✯❽✎✬  ★ ➊❍❿✎★ ➏✯✭✯✰ ✭✯✭✯➆❍➃

✪✣➆❍➉❍✰ ➅❍❽  ➉✎✰ ✬ ➀ ✰ ➅❍➈ ✭✯➆❍❻ ➀ ❽  ➊✫➆❍✪✣✪q✰ ❿❍➍❍✰ ❻ ➊❍➆❍➄ ➆  ➇✎❾ ✭✯➊✫❾ , ➏✯➆❍❼ ✱ ➆❍➅❍✬ ✰ ➀  ✭✯❾  ➏✯➆❍❻ ➅❍✰ ➉✎★ ➁❧➂❧❽✯➎  ➑ ➀ ❾ ➏✯❾ ➎  ➏✯❿❍➆❍❽✯❼ ✱ ✰ ❻ ➀ ❽
➉✎✰ ➀ ❾ ➅❍❽✯❼ ❾ ✮✯❽✎➁  ➉✎➆  ★ ❿❍➆✎✱ ✭✯✬  ✪q➆❍➉✎✰ ➅❍✰ ➃  ❻ ❽✯❻ ➀ ✰ ✪q✭✯➆❍➃  ➉✎❽✯✭✯❾ ✪q❽✯➊✫❽  ➆❍❻ ✭✯➆❍✱✫✭✯➌✑➎  ➇✎❽✎❼ ✭✯✰ ❻ -➏✯❿❍➆❍✮✯✰ ❻ ❻ ➆❍✱ . 

✁ ➅❍✬  ❿❍✬ ➉❍❾
➏✯➆❍➉✎❻ ❽✯❻ ➀ ✰ ✪  

✄✑➓
 ✱✫➆❍❼ ✪q➆❍➒♥✭✯➆  ➏✯❿❍❽✯✪✣✰ ✭✯✰ ✭✯❽✯✰  ❽  ➉✎➆❍❻ ➀ ❾ ➀ ➆❍➍❍✭✯➆  ➎❍➆❍❿❍➆❍➐❏➆  ❽✯❼ ★✫➍❍✰ ✭✯✭✯➌☎➎  ✪q➆❍➉✎✰ ➅❍✰ ➃  ➀ ✰ ➆❍❿❍❽✯❽

✪✣❾ ❻ ❻ ➆❍✱✫➆❍➄ ➆  ➆❍➇❍❻ ➅✎★✫➒♥❽✯✱ ❾ ✭✯❽✯✬  – ➊❍❾ ➊  ❻ ➆❍✱ ➆❍➊❍★✫➏✯✭✯➆❍❻ ➀ ✰ ➃  ➆❍➇❍❻ ➅✎★✫➒♥❽✯✱ ❾ ➁❧➂❧❽✯➎  ✮✯✰ ✭✯➀ ❿❍➆❍✱ , ❼ ❾ ✬ ✱ ➆❍➊  ❽  ➆❍➍❍✰ ❿❍✰ ➉✎✰ ➃ .
� ➀ ➆  ➏✯➆❍❼ ✱ ➆❍➅❍✬ ✰ ➀  ✱  ➊✫➆❍✭✯✰ ➍❍✭✯➆❍✪  ❽✯➀ ➆❍➄ ✰  ➏✯✰ ❿❍✰ ➃✯➀ ❽  ➊  ➏✯❿❍➆❍✱✫✰ ➉❍✰ ✭✯❽✯➁  ➊❍➆❍✪q➏✯➈ ➁t➀ ✰ ❿❍✭✯➌✑➎  ➑ ➊✫❻ ➏✯✰ ❿❍❽✯✪✣✰ ✭✯➀ ➆❍✱  ❻
❽✯✪✣❽✯➀ ❾ ✮✎❽✯➆❍✭✯✭✯✭✯➌✑✪✣❽  ✪✣➆❍➉❍✰ ➅❍✬ ✪✣❽  ➏✯➆❍➉✎❻ ❽✯❻ ➀ ✰ ✪  ➊❍➆❍✪q✪✣✰ ❿❍➍❍✰ ❻ ➊✫➆❍➄ ➆  ➇❍❾ ✭✯➊❍❾ :  ✱  ✱✫❽✯➉❍✰  ➏✯❿❍➆❍➄ ❿❍❾ ✪q✪  ➉❍➅❍✬
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