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șȪȬȵȸȬ-șȲȷȽȻȔ.Ȋ.



ȋȊȑȘȌȥȏ șȚȏȎșȘțȥȕȔȒ Ȳ ȠȏȕȒ

(1) ȕȘȍȒȔȊ ðțȝȣȏțȜȌȝȏȜ! J (2)   ȚȊȠȒȘȗȊȕȦȗȘțȜȦ ðțȝȣȏțȜȌȝȏȜ! JJ
ʳ Ȓ  ȸȷȲ ȻȽɃȯȻȼȬȽɈȼ ȒȖȏȗȗȘ ȜȊȔ,  ȴȪȴ ȸȷȲ ȷȪȶ ȎȊȗȥȬ ȸȹɅȼȯ ȪȺȭȽȶȯȷȼȪɀȲȲ Ȓ

ȹȺȪȴȼȲɁȯȻȴȸȭȸ ȮȯȳȻȼȬȲɉ    JJJ

Ȝ.ȯ. çȑȊè ȵȸȭȲȴȸȳ ȴȪȴ ȶɅ ȯȯ ȱȷȪȯȶȷȯȼ ȷȲȴȪȴȸȳ çȫȸȵȯȯ ȹȺȪȬȲȵɆȷȸȳ ȵȸȭȲȴȲè

çȑȊè ȺȪɀȲȸȷȪȵɆȷȸȻȼɆɈ ȴȪȴ ȶɅ ȯȯ ȱȷȪȯȶ ȷȯȼ çȯɃȯ ȫȸȵȯȯ ȷȪȻȼȸɉɃȯȳè 
ȺȪɀȲȸȷȪȵɆȷȸȻȼȲ

ʳ ExampleçȷȯȹȺȪȬȲȵɆȷȸȭȸ ȹȸȮȿȸȮȪè

ȌȥȜȏȔȊȨȣȒȏ ȘȜțȨȎȊ țȕȏȎțȜȌȒȩ Ȳ șȚȘȋȕȏȖȥ:

ʳ 1) ȘȼȫȺȪȴȸȬȴȪ ȼȯȸȺȲȳ, ȷȯȻȸȬȶȯȻȼȲȶɅȿ Ȼ ȹȸȷɉȼȲȯȶ çȺȪɀȲȸȷȪȵɆȷȸȻȼȲè

ʳ 2) ȔȪȴ ȬȸȱȶȸȰȯȷ ȻȸȸȼȬ. ȶȲȺ?

--ȕȸȭȲɁȯȻȴȲ ȷȯȹȺȸȼȲȬȸȺȯɁȲȬȸȯ ȬȸȻȹȺȸȲȱȬȯȮȯȷȲȯ ȽȻȵȸȬȲȳ ȬȸȱȶȸȰȷȸȻȼȲ

--ȔȸȷȻȼȺȽȴȼȲȬȷȸȯ ȶȸȮȯȵȲȺȸȬȪȷȲȯ 



ȚȪȷȯȯ ȸȫȻȽȰȮȪȬɂȲȯȻɉȜȯȱȲȻɅ Ȳ șȸȷɉȼȲɉ:
ʳ ȚȪȱȵȲɁȲȯ ȶȯȰȮȽ ȽȻȵȸȬȷȸȳ(Ȭȷȯɂȷȯȳ) ȺȪɀȲȸȷȪȵɆȷȸȻȼɆɈ Ȳ ȪȬȼȸȷȸȶȷȸȳ

(ȬȷȽȼȺȯȷȷȯȳ) ȺȪɀȲȸȷȪȵɆȷȸȻȼɆɈ ȹȺȲȬȸȮȲȼ ȴ ȜȯȱȲȻȽ:

ʳ 1) ȗȯ-ȪȬȼȸȷȸȶȷȸȳ ȺȪɀȲȸȷȪȵɆȷȸȻȼȲ ȷȯ ȻȽɃȯȻȼȬȽȯȼ. 2) ȊȬȼȸȷȸȶȲɉ ɉȬȵɉȯȼȻɉ ȸȮȷȲȶ 

Ȳȱ ȻȺȯȮȸȼȸɁȲȳ ȹȸȷɉȼȲɉ ȺȪɀȲȸȷȪȵɆȷȸȻȼȲ.

ʳ șȸȷɉȼȲȯ ɀȯȵȲȷȯȻȸȬȶȯȻȼȲȶȸ Ȼ çȶȲȺȪȶȲè Ȼ ȫȯȱȪȵɆȼȯȺȷȪȼȲȬȷɅȶ ȫȽȮȽɃȲȶ, ȹȸɇȼȸȶȽ 

ʳ Ȟȯȷȸȶȯȷ ȺȪɀȲȸȷȪȵɆȷȸȻȼȲ ȷȯȬȸȱȶȸȰȯȷ Ȭ ȶȲȺȪȿ Ȼ ȫȯȱȪȵɆȼȯȺȷȪȼȲȬȷɅȶ ȫȽȮȽɃȲȶ

ʳȌȥȌȘȎ:

ʳ ȗȪȶ ȷȽȰȷȪ ȷȯ-(ȹȺȯ)ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȪɉ ȸȷȼȸȵȸȭȲɉ

ʳ ȔȪȷȮȲȮȪȼ: ȬȲȺȼȽȪȵɆȷȪɉ ȸȷȼȸȵȸȭȲɉ



șȸȮȻȴȪȱȴȪ ȸȼ ȔȪȷȼȪ (ȒȶȶȪȷȽȲȵȪ) Ȳ ȊȺȲȻȼȸȼȯȵɉ

ȔȸȷȻȼȺȽȴȼȲȬȷȸȯ

ȹȸȱȷȪȷȲȯ 

(çȶȪȼȯȶȪȼȲɁȯȻȴȸȯè)

ȊȷȪȵȲȼȲɁȯȻȴȸȯ ȹȸȱȷȪȷȲȯ 

(çȾȲȵȸȻȸȾȻȴȸȯè)

ȑȮȯȻɆ ȬȸȱȶȸȰȷȸ ȒțȡȏȚșȥȌȊȨȣȏȏ ȑȗȊȗȒȏ 

ȸȫȲȻȻȵȯȮȽȯȶɅȿ ȸȫɄȯȴȼȪȿ ȟ
ȑȮȯȻɆ ȟðȮȪȷȷȸȻȼɆ, ȷȯ ɉȬȵɉɈɃȪɉȻɉ ɁȲȻȼȸȳ 
ȴȸȷȻȼȺȽȴɀȲȯȳ ɁȯȵȸȬȯɁȯȻȴȸȭȸ ȽȶȪ, ȹȸɇȼȸȶȽ:

șȸȷȲȶȪȷȲȯ (ȟ)=ȑȷȪȷȲȯ(ȟ)+ȗȯȱȷȪȷȲȯ(ȟ)

ȑȮȯȻɆ   ɉȬȵȯȷȲȯ = ȬȯɃɆȧȼȸ çȾȸȺȶȽȵȪè ȲȮȯȲ

ȌȏȣȒ ȻȪȶȸȳȹȸțȏȋȏ

ȑȮȯȻɆ ȼȯȸȺȲȲ ȺȪȻȻȴȪȱɅȬȪɈȼ 

çȻȪȶȲ Ș Ȼȯȫȯè Ȳ ȸȻȬȸȲȿçȴȸȶȹȸȷȯȷȼȪȿè

ȜȽȼ ȼȯȸȺȲȲ ȭȸȬȸȺɉȼ ȸ ȬȯɃȪȿ Ȍȗȏ ȼȯȸȺȲȲ



çȊȷȪȵȲȼȲɁȯȻȴȲȯè ȼȯȸȺȲȲ ðɇȼȸ ȹȺȸȯȴɀȲȲ



Ȍ ɁȪȻȼȷȸȻȼȲ: ȻȽɃȯȻȼȬȽɈȼ ȬȯȺȸɉȼȷȸȻȼȷɅȯȲ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ
ȼȯȸȺȯȼȲɁȯȻȴȲȯ ȹȺȸȯȴɀȲȲ

ʳ șȸȻȴȸȵɆȴȽ ɇȼȸ ȼȯȸȺȯȼȲɁȯȻȴȲȯ ȹȺȸȯȴɀȲȲ, ȼȸ: çȮȯȼȯȺȶȲȷȲȻȼȲɁȷȸȻȼɆȶȲȺȪè, çȬȲȺȼȽȪȵɆȷȸȻȼɆ 

ȶȲȺȪè, çȻȸȱȮȪȷȷȸȻȼɆȶȲȺȪ ȋȸȭȸȶè -ɇȼȸ ȶȯȼȪȾȲȱȲɁȯȻȴȲȯ, ȷȪȽɁȷȸ ȷȯȹȺȸȬȯȺɉȯȶɅȯ

ȭȲȹȸȼȯȱɅ, Ȫ ȷȯȷȪȽɁȷɅȯ ȽȼȬȯȺȰȮȯȷȲɉ!

ʳ șȚȒȖȏȚ: ȷȯȹȺȪȬȲȵɆȷȸ ȭȸȬȸȺȲȼɆ çȬȻȯȵȯȷȷȪɉ ȻȸȻȼȸȲȼ Ȳȱ ȴȬȪȷȼȸȬè (ɇȼȸ ȶȯȼȪȾȲȱȲɁȯȻȴȸȯ 

ȽȼȬȯȺȰȮȯȷȲȯè.

ʳ șȺȪȬȲȵɆȷȸ ȭȸȬȸȺȲȼɆ çȾȲȱȲɁȯȻȴȪɉ ȹȺȸȯȴɀȲɉȴȸȷȻȼȲȼȽȲȺȽȯȼȻɉ ȴȬȪȷȼȪȶȲè (ȹȸȻȴȸȵɆȴȽ 

çȾȲȱȲȴȪè ȻȽɃȯȻȼȬȽȯȼ ȼȸȵɆȴȸ Ȭ ȷȪȽɁȷɅȿ ȵȪȫȸȺȪȼȸȺȲɉȿ, Ȭ ȹȺȲȫȸȺȪȿ, Ȳ ȼȸȵɆȴȸ Ȭ ȶȸȶȯȷȼ 

ȷȪȫȵɈȮȯȷȲɉ Ȳ ȻȸȸȼȬȯȼȻȼȬȽɈɃȯȳ ȲȷȼȯȺȹȺȯȼȪɀȲȲ)

ʳ ȧȼȸ çȵȸȭȲȴȪ ȗȔȌȎ-ɂȷȲȴȪè. (ȗȯȴȸȺȺȯȴȼȷȸȻȼɆ ȬȸȹȺȸȻȪ çɁȼȸ ȯȻȼɆ ȷȪȶ ȻȪȶȸȶ Ȯȯȵȯ?è 

șȺȲȶȯȺ: çɇȴȸȷȸȶȲȴȪè)

ʳ ȑȷȪɁȲȼ ȵȲ ɇȼȸ Ɂȼȸ ȚȊȑȕȒȡȒȏȶȯȰȮȽ ȬȲȺȼȽȪȵɆȷȸȻȼɆɈ Ȳ ȮȯȼȯȺȶȲȷȲȻȼȲɁȷȸȻȼɆɈɉȬȵɉȯȼȻɉ 

ȶȯȼȪȾȲȱȲɁȯȻȴȸȳ ȹȽȻȼɅɂȴȸȳ, ȷȯ ȲȶȯɈɃȯȳ ȷȲȴȪȴȸȭȸ ȷȪȽɁȷȸȭȸȻȶɅȻȵȪ??

ʳ ȗȯȼ. ȚȪȱȷɅȳ ȹȺȸȭȷȸȻȼȲɁȯȻȴȲȳ, ȸȹȲȻȪȼȯȵɆȷɅȳ ȻȶɅȻȵ



3ȼȲȹȪ ȸȹȺȯȮȯȵȯȷȲȳ ȻȲȻȼȯȶ (ɀȯȵȸȻȼȷȸȻȼȯȳ)

1) ȜȺȪȮȲɀȲȸȷȷɅȯ, ȺȯȮȽȴɀȲȸȷȲȻȼȻȴȲȯ ȸȹȺȯȮȯȵȯȷȲɉ

ȑȪȺȪȷȯȯ ȮȪȷɅ ɇȵȯȶȯȷȼɅȲ ȹȺȪȬȲȵȪ Ȳȿ ȴȸȶȫȲȷȲȺȸȬȪȷȲɉ

ȑȪȮȪɁȪ: ȹȸȵȽɁȲȼɆ ȸȹȲȻȪȷȲȯ ɀȯȵȸȭȸ Ȳ ȱȷȪɁȲȶɅȿ ȾȺȪȭȶȯȷȼȸȬ ɀȯȵȸȭȸ

2) ȟȸȵȲȻȼȲɁȯȻȴȲȯ ȸȹȺȯȮȯȵȯȷȲɉ:

ȒȱȷȪɁȪȵɆȷȸ ȮȪȷȸ ɀȯȵȸȯ Ȳ ȹȺȪȬȲȵȪ ȺȪȱȫȲȯȷȲɉ

ȑȪȮȪɁȪ: ȬȸȻȻȼȪȷȸȬȲȼɆ ɇȵȯȶȯȷȼɅ Ȳ ȻȹȸȻȸȫɅ Ȳȿ ȻȲȷȼȯȱȪ

3) țȶȯɂȪȷȷɅȯ ȸȹȺȯȮȯȵȯȷȲɉ
ȜȺȯȫȽȯȼȻɉ ȼȪȴȲȶ ȹȸȷɉȼȲɉȶ ȴȪȴ çȶȲȺè, çȬȻȯȵȯȷȷȪɉè, çȰȲȱȷɆè, 

çɇȬȸȵɈɀȲɉè, çȻȸɀȲȽȶè (ȱȪȺȪȷȯȯȼȸȵȴȸȶ ȷȯ ȲȱȬȯȻȼȷɅ ȷȲ ɇȵȯȶȯȷȼɅ, ȷȲ 

ɀȯȵȸȯ)



.
ʳȘȹȺȯȮȯȵȯȷȲȯ1.

ʳțȵȸȬȸȶ(ȾȸȺȶȪȵɆȷɅȳ)çȶȲȺèȶɅȫȽȮȯȶȷȪȱɅȬȪȼɆȾȸȺȶȪȵɆȷȽɈ

ȻȼȺȽȴȼȽȺȽW=W(ǐ,t), ȴȸȼȸȺȪɉȮȸȹȽȻȴȪȯȼȬȸȱȶȸȰȷȸȻȼɆȻȬȸȯȭȸ

ȺȪȱȫȲȯȷȲɉW=>{w} ȷȪȻȸȬȸȴȽȹȷȸȻȼɆȺȪȱȵȲɁȲȶɅȿȶȯȰȮȽȻȸȫȸȳ

ɇȵȯȶȯȷȼȸȬw (ȴȸȷȻȼȲȼȽȲȺȽɈɃȲȿȼȸȼȲȵȲȲȷȸȳȪȻȹȯȴȼȶȲȺȪW),

ȽȹȸȺɉȮȸɁȯȷȷɅȿȼȯȶȹȸȺȪȵɆȷɅȶȹȪȺȪȶȯȼȺȸȶt, ȻȲȭȷȪȼȽȺȪǐȴȸȼȸȺȸȳ

ȹȺȯȮȻȼȪȬȵɉȯȼȻȸȫȸȳȶȷȸȰȯȻȼȬȸçȱȪȴȸȷȸȬèȲ çȹȺȲȷɀȲȹȸȬè,

ȹȸȱȬȸȵɉɈɃȪɉȸȹȲȻɅȬȪȼɆȴȪȴȭȵȸȫȪȵɆȷɅȯ,ȼȪȴȲ ȵȸȴȪȵɆȷɅȯ

ȹȸȵȸȰȯȷȲɉȮȯȵȶȲȺȪW,ȸȹȲȻɅȬȪȯȶɅȯȬȼȯȺȶȲȷȪȿȺȪȱȫȲȯȷȲɉ{w},Ȭ

ȵɈȫȸȳȶȸȶȯȷȼȬȺȯȶȯȷȲt(ȲȵȲȹȺȸȶȯȰȽȼȸȴȬȺȯȶȯȷȲ[t1,t2]).

ʳȝ ȬȻɉȴȸȭȸ ȾȸȺȶȪȵɆȷȸȭȸ çȶȲȺȪè ȶȸȰȯȼ ȻȽɃȯȻȼȬȸȬȪȼɆ ȷȯȻȴȸȵɆȴȸ 

ȺȪȱȵȲɁȷɅȿ ȺȪȱȫȲȯȷȲȳ W=>{w}, =>{y}, =>{z}, =>é,ȸȼȺȪȰȪɈɃȲȿ 

ȺȪȱȵȲɁȷɅȯ ȪȻȹȯȴȼɅ ȬȷȽȼȺȯȷȷȯȳ ȻȼȺȽȴȼȽȺɅ ȻȸȸȼȬȯȼȻȼȬȽɈɃȯȭȸ ȶȲȺȪ.



ȎȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ Ȳ ȬȯȺȸɉȼȷȸȻȼȷɅȯ 
ȱȪȴȸȷɅ Ȳ ȹȺȲȷɀȲȹɅ

ʳȘȹȺȯȮȯȵȯȷȲȯ 2.ȋȽȮȯȶ ȭȸȬȸȺȲȼɆ, Ɂȼȸ Ⱦ( , )ɉȬȵɉȯȼȻɉ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȶ 

ȱȪȴȸȷȸȶ, ȹȺȯȮȻȼȪȬȵȯȷȷɅȶ Ȭ ȻȲȭȷȪȼȽȺȯ ȶȲȺȪ W, ȯȻȵȲ ȻȽɃȯȻȼȬȽȯȼ ȼȪȴȸȯ ȺȪȱȫȲȯȷȲȯ 

{ȿ}ȹȺȲ ȴȸȼȸȺȸȶ Ⱦ(ȿ,t)ȫȽȮȯȼ ȬɅɁȲȻȵȲȶȸȮȵɉ ȵɈȫɅȿȿȲ  t. 

ȎȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȱȪȴȸȷɅ, ȷȯ ȱȪȬȲȻɉɃȲȯ ȸȼ tðɇȼȸ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ 

ȹȺȲȷɀȲȹɅ.

ʳ ȔȹȺȲȶȯȺȽ,ȯȻȵȲW=>{w}ȲȷȯȺɀȲȪȵɆȷȪɉȻȲȻȼȯȶȪȸȼȻɁȯȼȪ,ȼȸȯȯȺȪȱȫȲȯȷȲȯ{w}ȷȪ

ȶȷȸȰȯȻȼȬȸȹȺȸȻȼȺȪȷȻȼȬȯȷȷɅȿçȶȯȻȼèȲ çȶȪȼȯȺȲȪȵɆȷɅȿȼȸɁȯȴè(ȸȫȵȪȮȪɈɃȲȿ

çȶȪȻȻȸȳè)ȿȪȺȪȴȼȯȺȲȱȽȯȼȻɉȼȪȴȲȶȲȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȶȲȹȺȲȷɀȲȹȪȶȲȴȪȴ

ȸȮȷȸȺȸȮȷȸȻȼɆȲȲȱȸȼȺȸȹȷȸȻȼɆ(ɇȴȬȲȬȪȵȯȷȼȷɅȯȱȪȴȸȷȪȶȻȸȿȺȪȷȯȷȲɉȲȶȹȽȵɆȻȪȲ

ȶȸȶȯȷȼȪȲȶȹȽȵɆȻȪ),ȪȵȲȷȯȳȷȸȻȼɆȲȸȮȷȸȺȸȮȷȸȻȼɆȬȺȯȶȯȷȲȫȽȮȯȼɇȴȬȲȬȪȵȯȷȼȪ

ȱȪȴȸȷȽȻȸȿȺȪȷȯȷȲɉɇȷȯȺȭȲȲ. ȏȻȵȲȹȸȶȲȶȸȽȴȪȱȪȷȷɅȿȹȺȲȷɀȲȹȸȬȬȻȲȭȷȪȼȽȺȽ

ȷȪɂȯȭȸçȶȲȺȪèȬȬȯȻȼȲȴȪȴȸȳ-ȵȲȫȸȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȳȱȪȴȸȷȹȺȲɁȲȷȷȸȻȼȲ

(ȷȪȹȺȲȶȯȺ,Ȭ ȾȸȺȶȯȬȼȸȺȸȭȸȱȪȴȸȷȪȗɆɈȼȸȷȪ),ȼȸçȶȯȻȼȪèȲ ȻȴȸȺȸȻȼȲ

çȶȪȼȯȺȲȪȵɆȷɅȿȼȸɁȯȴèȫȽȮȽȼȸȮȷȸȱȷȪɁȷȸȬɅɁȲȻȵɉȼɆȻɉȬȵɈȫȸȳȶȸȶȯȷȼȬȺȯȶȯȷȲt

ȲȮȵɉȵɈȫȸȭȸȱȷȪɁȯȷȲɉçȶȪȻȻɅè. ȜȪȴȶɅȹȸȵȽɁȲȶçȵȪȹȵȪȻȸȬȻȴȲȳèȮȯȼȯȺȶȲȷȲȱȶ,

ȲȵȲȵɈȫȸȯȯȭȸɁȲȻȼȸȾȸȺȶȪȵɆȷȸȯ,ȪȫȻȼȺȪȴȼȷȸȯȸȫȸȫɃȯȷȲȯ.



ʳȘȹȺȯȮȯȵȯȷȲȯ 3.

ȌȯȺȸɉȼȷȸȻȼȷɅȶ ȱȪȴȸȷȸȶ ȫȽȮȯȶ ȷȪȱɅȬȪȼɆ ȼȪȴȸȯ ȻȸȸȼȬȯȼȻȼȬȲȯ ǵ(y,t),Ȯȵɉ 

ȴȸȼȸȺȸȭȸ ȻȽɃȯȻȼȬȽȯȼ ȺȪȱȫȲȯȷȲȯ W=>{y()}, ȹȸȱȬȸȵɉɈɃȯȯ ȴȪȰȮȸȶȽ Ƚ(), Ȭ 

ȴȪȰȮɅȳ ȶȸȶȯȷȼ ȬȺȯȶȯȷȲ tȻȸȹȸȻȼȪȬȲȼɆ ȻȸȸȼȬȯȼȻȼȬȽɈɃȽɈ ȹȸȵȷȽɈ 

ȭȺȽȹȹȽ ȻȸȫɅȼȲȳ, ȹȺȯȮȻȼȪȬȵɉɈɃȽɈ Ȼȸȫȸȳ ȹȸȵȷɅȳ ȻȹȯȴȼȺ ȬȸȱȶȸȰȷɅȿ 

ȲȻȿȸȮȸȬ Ƚ y()Ȭ ȶȸȶȯȷȼ ȬȺȯȶȯȷȲ t+1, ȼ.ȯ. 

ǵ: y(t) ɷ{yi(t+1), pi}, ȭȮȯ piȻȸȸȼȬȯȼȻȼȬȽɈɃȲȯ ȬȯȺȸɉȼȷȸȻȼȲ, Ȫ Ȳȿ ȻȽȶȶȪ 

p1+é+pn = 1. 

țȵȯȮȽȯȼ ȽɁȯȻȼɆ, Ɂȼȸ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ çȱȪȴȸȷɅè ȶȸȰȷȸ 

ȺȪȻȻȶȪȼȺȲȬȪȼɆ ȴȪȴ ɁȪȻȼȷɅȳ ȻȵȽɁȪȳ ȬȯȺȸɉȼȷȸȻȼȷɅȿ, Ƚ ȴȸȼȸȺɅȿ ȻȹȯȴȼȺ 

ȬȯȺȸɉȼȷȸȻȼȷɅȿ ȱȷȪɁȯȷȲȳ ȸȭȺȪȷȲɁȯȷ 0 Ȳ 1.



ʳȘȹȺȯȮȯȵȯȷȲȯ 4.ȌȻɉȴȲȳ ȶȲȺ W=W(ǐ,t) ȫȽȮȯȶ ȷȪȱɅȬȪȼɆ ȶȲȺȸȶ Ȼ ȬȲȺȼȽȪȵɆȷȸȳ 
ȸȷȼȸȵȸȭȲȯȳȯȻȵȲ ȬɅȹȸȵȷȯȷɅ ȻȵȯȮȽɈɃȲȯ ȽȻȵȸȬȲɉ:

ʳ 1)țȲȭȷȪȼȽȺȪ ǐȺȪȻȻȶȪȼȺȲȬȪȯȶȸȭȸ ȶȲȺȪ W=W(ǐ,t)ȻȸȮȯȺȰȲȼ Ȫ) ȷȯȼȺȲȬȲȪȵɆȷɅȯ 
ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȱȪȴȸȷɅ, {f i}, Ȼ ȻȸȸȼȬȯȼȻȼȬȽɈɃȲȶȲ ȺȪȱȫȲȯȷȲɉȶȲ ȶȲȺȪ W, Ȳ ȫ) 
ȷȯȼȺȲȬȲȪȵɆȷɅȯ ȬȯȺȸɉȼȷȸȻȼȷɅȯ ȹȺȲȷɀȲȹɅ, {ǵi}, Ȼ ȻȸȸȼȬȯȼȻȼȬȽɈɃȲȶȲ 
ȺȪȱȫȲȯȷȲɉȶȲ ȮȪȷȷȸȭȸ ȾȸȺȶȪȵɆȷȸȭȸ ȶȲȺȪ;

ʳ 2)țȽɃȯȻȼȬȽȯȼ, ȹȸ ȴȺȪȳȷȯȳ ȶȯȺȯ, ȮȬȯ ȷȯȼȺȲȬȲȪȵɆȷɅȿ ȹȺȸȯȴɀȲȲ (ȮȬȪ ȶȸȺȾȲȱȶȪ) 
ȶȲȺȪ W, ȸȹȺȯȮȯȵɉɈɃȲȯ ȻȽȼɆ ȯȭȸ ȬȲȺȼȽȪȵɆȷȸȳ ȻȼȺȽȴȼȽȺɅ:

2Ȋ)ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȪɉ ȹȺȸȯȴɀȲɉ  det-pr: W(ǐ,t)ɷDet-W(ǐ,t) ȸȼȻȯȲȬȪɈɃȪɉ ȬȻȯ ȷȯ-
ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ ȶȲȺȪ W, Ȳ ȹȺȲ ɇȼȸȶ ȻȼȺȽȴȼȽȺȷȸ ȻȸȿȺȪȷɉɈɃȪɉ 
ȬȻȯ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȯȭȸ ȸȻȸȫȯȷȷȸȻȼȲ. ȒȷɅȶȲ ȻȵȸȬȪȶȲ, ɇȼȸ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȳ 
ȸȫȺȪȱȶȲȺȪ W; ȸȫȺȪȱ, ȹȯȺȯȮȪɈɃȲȳ ȬȻȯ ȸȻȷȸȬȷɅȯ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȯȭȸ 
ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ.

2ȋ) ȬȯȺȸɉȼȷȸȻȼȷȪɉ ȹȺȸȯȴɀȲɉ prob-pr: W(ǐ,t)ɷProb-W(ǐ,t)ȸȼȻȯȲȬȪɈɃȪɉ ȬȻȯ ȷȯ-
ȬȯȺȸɉȼȷȸȻȼȷɅȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ ȶȲȺȪ W, Ȳ ȻȼȺȽȴȼȽȺȷȸ ȻȸȿȺȪȷɉɈɃȪɉ ȬȻȯ 
ȬȯȺȸɉȼȷȸȻȼȷɅȯ ȸȻȸȫȯȷȷȸȻȼȲ. ȘȹɉȼɆ ȼȪȴȲ, ȶȸȰȷȸ ȻȴȪȱȪȼɆ, Ɂȼȸ ɇȼȸ ȬȯȺȸɉȼȷȸȻȼȷɅȳ 
ȸȫȺȪȱȶȲȺȪ W.





ʳȘȹȺȯȮȯȵȯȷȲȯ5.ȖȲȺȻȬȲȺȼȽȪȵɆȷȸȳȸȷȼȸȵȸȭȲȯȳȶɅȫȽȮȯȶȷȪȱɅȬȪȼɆ

ȪȴȼȽȪȵȲȱȲȺȸȬȪȷȷɅȶ, ȯȻȵȲȻȽɃȯȻȼȬȽȯȼȬɅȮȯȵȯȷȷɅȳ,ȹȸȮȬȲȰȷɅȳ

ȶȸȶȯȷȼ(ȲȵȲȲȷȼȯȺȬȪȵ)ȬȺȯȶȯȷȲȜ0, ȲȷȼȽȲȼȲȬȷȸȹȸȷȲȶȪȯȶɅȳȴȪȴ

çȷȪȻȼȸɉɃȯȯȬȺȯȶɉè(ȲȵȲçȼȯȹȯȺɆè,ȲȵȲçȻȯȳɁȪȻè),ȮȯȵɉɃȲȳȻȼȺȽȴȼȽȺȽ

ȶȲȺȪȷȪȪ)ȯȭȸȲȻȼȸȺȲɈ,ȲȷȪȫ)ȯȭȸȬȯȺȸɉȼȷȸȯȫȽȮȽɃȯȯ.ȒȻȼȸȺȲɉð

ɇȼȸȪȴȼȽȪȵȲȱȲȺȸȬȪȷȷȪɉɁȪȻȼɆȶȲȺȪ,ȿȪȺȪȴȼȯȺȲȱȽȯȶȪɉȼȺȪȯȴȼȸȺȲȯȳ

ȻȫɅȬɂȲȿȻɉȬȸȱȶȸȰȷȸȻȼȯȳ, ȮȵɉȬȻȯȿt ÒT0,ȼ.ȯ. ȮȵɉȬȻȯȿȶȸȶȯȷȼȸȬ

ȬȺȯȶȯȷȲȲȱçȹȺȸɂȵȸȭȸè. țȸȸȼȬȯȼȻȼȬȯȷȷȸ,ȬȯȺȸɉȼȷȸȯȫȽȮȽɃȯȯ

ȿȪȺȪȴȼȯȺȲȱȽȯȼȻɉȻȹȯȴȼȺȸȶȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȿȲȬȯȺȸɉȼȷȸȻȼȷɅȿ

ȬȸȱȶȸȰȷȸȻȼȯȳȫȽȮȽɃȲȿȲȻȿȸȮȸȬ.

ʳȒȻȼȸȺȲɉȶȲȺȪW ð ɇȼȸȻȵȯȮ,ȸȻȼȪȬȵȯȷȷɅȳȺȯȪȵȲȱȸȬȪȷȷɅȶȲ

ȬȸȱȶȸȰȷȸȻȼɉȶȲ,ȴȸȼȸȺɅȳȿȪȺȪȴȼȯȺȲȱȽȯȼȻɉȼȯȶ,ɁȼȸȮȵɉȴȪȰȮȸȭȸ

ȶȸȶȯȷȼȪçȷȪȻȼȸɉɃȯȭȸȬȺȯȶȯȷȲèȜ0, ȬȯȺȸɉȼȷȸȻȼȷȪɉȹȺȸȯȴɀȲɉProb-

W(ǐ,any t ÒT0) çȲȻȼȸȺȲȲèȶȲȺȪW ȼȺȲȬȲȪȵɆȷȪ. ȒȷȪȸȫȸȺȸȼ,

ȬȯȺȸɉȼȷȸȯȫȽȮȽɃȯȯðɇȼȸProb-W(ǐ,t) = Prob-W(ǐ,any t ÓT0),ȼ.ȯ.ɇȼȸ

ȼȪçɁȪȻȼɆèȬȲȺȼȽȪȵɆȷȸȭȸȶȲȺȪȬɀȯȵȸȶ,ȬȴȸȼȸȺȸȳȬȶȸȶȯȷȼȬȺȯȶȯȷȲ

T0=t ȸȴȪȱȪȵȪȻɆȻȸȻȺȯȮȸȼȸɁȯȷȷȸȳȬȻɉȯȭȸȸȻȼȪȬɂȪɉȻɉȬȲȺȼȽȪȵɆȷȪɉ

ȻȼȺȽȴȼȽȺȪ.





șȺȸȻȼȯȳɂȲȯ ȹȺȲȶȯȺɅ
ʳ ȚȪȻȻȶȸȼȺȲȶ ȹȺȲȶȯȺ çȶȲȺȪè Ȼ ȼȺȲȬȲȪȵɆȷȸȳȬȲȺȼȽȪȵɆȷȸȳ ȸȷȼȸȵȸȭȲȯȳ: çȫȯȭȽɃȽɈ 

ȻȼȺȸȴȽè. șȺȯȮȻȼȪȬȲȶ Ȼȯȫȯ ȸȮȷȸȶȯȺȷɅȳ, ȮȲȻȴȺȯȼȷɅȳ ȶȲȺ, ȼȯȶȹȸȺȪȵɆȷȸ 

ȹȪȺȪȶȯȼȺȲȱȸȬȪȷȷɅȳ ɀȯȵɅȶȲ ɁȲȻȵȪȶȲ Z=(é-2, -1, 0, 1, 2, é): 

W = W(w=<>k, f(t)=t+1, fõ(t)=1, ǵ(t), t), ȭȮȯȹȪȺȪȶȯȼȺɅçȶȯȻȼèk ȲȹȪȺȪȶȯȼȺɅ

çȬȺȯȶȯȷȲèt ȹȺȸȫȯȭȪȯȼɀȯȵɅȯɁȲȻȵȪ,ȸȫɄȯȴȼɅw ȹȺȯȮȻȼȪȬȵɉɈȼȻȸȫȸȳȶȯȻȼȪ<>k,

ȲȷȮȯȴȻȲȺȸȬȪȷȷɅȯɀȯȵɅȶȲɁȲȻȵȪȶȲ,f ȸȼȬȯɁȪȯȼȱȪȹȸȺɉȮȸȴȲȻȴȸȺȸȻȼɆȹȯȺȯȿȸȮȪ(ȷȪ

ȬȺȯȶȯȷȷȸȶȲȷȼȯȺȬȪȵȯ[t, t+1])ȲȱȹȸȱȲɀȲȲ<>tȬȹȸȱȲɀȲɈ<>t+1.

ȧȼȲ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ ȷȪɂȯȭȸ çȶȲȺȪè ȶȸȰȷȸ ȻȺȪȬȷȲȼɆ Ȼ ȫȯȭȽɃȲȶ 

ȴȪȮȺȸȶ, ȹȯȺȯȶȯɃȪɈɃȲȶȻɉ ȹȸ ȫȯȻȴȸȷȯɁȷȸȳ ȵȯȷȼȯ {é, <>k-1, <>k, <>k+1, é} ȻȵȯȬȪ 

ȷȪȹȺȪȬȸ Ȼ ȹȸȻȼȸɉȷȷȸȳ ȻȴȸȺȸȻȼɆɈ fõ(t)=1. ȘȹȲɂȯȶ ȼȯȹȯȺɆ ȬȯȺȸɉȼȷȸȻȼȷȽɈ ȯȭȸ 

ȻȼȺȽȴȼȽȺȽ.

ȌȼȸȺȸȳ, ȬȯȺȸɉȼȷȸȻȼȷɅȳ ɇȵȯȶȯȷȼ ȻȲȭȷȪȼȽȺɅ, ǵ(t),ȸȼȬȯɁȪȯȼ ȱȪ ȻȶȯȷȽ ɀȬȯȼȪȷȪɂȯȭȸ 

çȴȪȮȺȪè Ȭ ȶȸȶȯȷȼ t: ȯȻȵȲ Ȭ ȶȲȺȯ W Ȭ ȶȸȶȯȷȼ ȬȺȯȶȯȷȲ tȪȴȼȽȪȵȲȱȲȺȸȬȪȷȸ ȶȯȻȼȸ <>t, 

ȼȸ Ȼ ȬȯȺȸɉȼȷȸȻȼɆɈ ı ɀȬȯȼ ȪȴȼȽȪȵȲȱȪɀȲȲ ȱȯȵȯȷɅȳ, Ȳ Ȼ ȬȯȺȸɉȼȷȸȻȼɆɈ ıȴȺȪȻȷɅȳ. 

ȧȼȲȶȲ ȿȪȺȪȴȼȯȺȲȻȼȲȴȪȶȲ ȲȻɁȯȺȹɅȬȪȯȼȻɉ ȷȪɂ ȹȯȺȬɅȳ ȴȸȷȴȺȯȼȷɅȳ ȹȺȲȶȯȺ. 

ʳ NB(!) ȬȯȺȸɉȼȷȸȻȼȷɅȯ Ȳ ȮȯȼȯȺȶȲȷȲȻȼȲɁȯȻȴȲȯ ȿȪȺȪȴȼȯȺȲȻȼȲȴȲ ȷȲȴȪȴ ȷȯ ȬȵȲɉɈȼȮȺȽȭ 

ȷȪ ȮȺȽȭȪ Ȭ ȮȪȷȷȸȶ ȻȵȽɁȪȯ.



șȺȲȶȯȺ 2. W=W(w|D1, Pr, D2, t) ȴȬȪȱȲ-Ȯȯȼ.



ȗȯ ȲȮȯȪȵɆȷȸȯ ȬȸȱȬȺȪɃȯȷȲȯ (ȴȬȪȱȲ-Ȯ)



1) n-ȶȯȺȷȸȯ 2) (ȷȯ)ȱȪȬȲȻȲȶȸȯ 3) ȺȯȮȽȴɀȲȸȷ/ȿȸȵȲȻȼȲɁȯȻȴȸȯ
NB(!) ȋȯȱ 2-ȭȸ ȱȪȴȸȷȪ ȗɆɈȼȸȷȪ ðȴȲȺȮɅȴ!


