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             ̆ ⱬ  

          Ҭ   

 

̔ ԍ 7 12 Ạԅ ҹȇ  ̆ ⱬ

Ȉ ᴧ Ȃ Ҭ  ̆ ԅ

ү  ̆ ≢ 10  ̕

№ ҍ ῖ ֜ ץ ῒ Ԋ̕

AlphaGoȁDNA ↓№ ȁGoogle Ҭ ⱳ  ̆

ԅ ⱬȂ 

 

⌠ ֲף ᴪ ᴧ

ᴪ Ȃ ף ᴪ

῀̆ ҍῒ ץ̆ ҍ ῒ № ԑ֜ ȁ ̆

ԅ ῒү , ԅ ⱬȂ ̆

ⱬ ̆p Ȃ ׂ Ҭ̆

ҍ ᵝ№֣ ѿ֓ ᵣᴪȂ ᾢ ѿ ҹ

ׂ ҍ ᴪ Ȃ ̆ 

ԅ ѿ Ȃ ҍῒ ֜ ֟ № ̆

ȁḠ ȁ Ⱶ ȁ ȁ ȁḠ

Ȃ ԍ ҍ № ̆ Ҋ

Ҭ ҍ № ѿ֓Ȃ  
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ѿ̈  

⌠ ῒ № ̆ ԅ ῒү

̆ ғҌ ֟ № Ȃ ̔ Ẓ № ȁ

ꜚⱬ ̂ ңҩ ҉ ᴪ ῤ ȁ̃ №₃ᵥȁ

῍ ȁ ҍ ȁ ȁṕ №

ȁ ̆ Ȃ ҍ ῒ № ̆Ḇ

ԅ ̆ ף Ԋ

ҍ ῏ ׆̔ 2006 2016 Ҭ ̂

ҹ Ҭ ̃̆  ̆ ғ ̔ 2006

ᵝ ҺҬ̆ ҈ҩ ҍ ῏̆  ῒҬ Werner ҍ

Okounkov ₮ ̆Terance Tao ҍ

̆Perelman ᵬ ⌠ SobolevҌ ̆Ӟҍ

῏̕ 2006 Nevanlinna ԅ Kleinberg, ז ᵬ

῏ԍ ῒ ̕Gauss ԍ 2006 ץ ̆

꞉ ֲ ῒז Ạ₮ ₮ ̆ Gauss

ԅ Itô, ꞉ז № ֲ ̕ 2007 Abel ̂ҍ

̃ ԅ Varadhan; 2010

ᵝ ҺҬ̆ Villani, Smirnor, Lindenstruss ҈ᵝ ᵬ ҍ

῏  ̕ 2014 Martin Hairer ԍ Ẓ № ₮

ԅ ⇔ז , ↕  ̆ ԅ  ̆ ѿԅ

Rough Path ῖ Taylor Ȃ ѿ ץ

http://www.math.u-psud.fr/~werner/
http://math.berkeley.edu/~okounkov/
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Ẓ № ̆

Ȃ ҩ ץ Ҍ ѿ֓ Ẓ №

₮ԅҤ ӈ  ̆ ꜚ֟ KPZ  ̆ ⱬ

Ҭҳ ҹ Ȃ 

 

ԋ̈ № ҍ ῖ ֜  

⌠ Taylor №  ̆ Martin Haire׆ ↕

₮ ̆ ԅȂ ѿ ̔ ῏ԍ

Laplace ∆ṿ : 

       {
ut = ∆u, t > 0, 𝑥 ∈ Rn

u(x, 0) = f(x)
,                         ̂1  ̃

ѿҩ  ̆ ҩ ѿ Ȃ

ѿ ѿҩ  ̆ ̆ ѿҩ ꜚ X(¥) ׆ x

₮ ̆ fҍ ҩ ꜚ ̆ ┴ t ̆  

                 u(x, t) = Exf(X(t))Ȃ 

u(x, t) ҩ∆ṿ ̂1̃ Ȃ ҩ Ẓ №  ̆

₮ ҩ Ӈ Ȃ 

Ῥ  ̆ ѿҩ D ῤ ₱  ̆ᶏ ҉ ԍ ₱

f̔ 

            {
∆u = 0,   x ∈ D

u(x) = f(x),   x ∈ ∂D
Ȃ                   ̂2̃ 

Ẓ № ᴪ ѿ ̆p ΐ ѿ

ᾣ Ȃ Ȃ ῤ ѿҩ ꜚ

X(¥)̆ ꜚ ̆ ⌠ Ả ̆ ⌠
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┴ ҹτ̆ ҹ∆ ₮ Ȃ Ӈ̆ f ҍ ꜚ

┴τ ṿ ӊ Ῥ ҩ ṿ ̂2̃

,  

         u(x) = Exf(X(τ))Ȃ                 ̂3̃ 

ңҩᶛ ’  ̆ ҉ ᴪ

’̆ ̆ ᵖ ѿ Ȃ 

ⱬ̆ ̆ ᵰױӞ ̆ ҹ

Ӟ ₮ ֓ Ȃ Ῥ ᵰױҽѿҩᶛ ̆ ᵣ ₮

ᴨלȂ ↨ ױ ⌠῏ԍ Laplace

ṿ ̆ ̂2 Ȃ̃ ҩ №׆ ̆ ѿҩ

№  Ȃ ̆ ̆ ̂2̃ ѿ Ȃ

ױ Laplace   ( ҹ )(  )̆ 20  ̆

Ҋ № ṿ ̔ 

            {
 u = 0,   x ∈ D

u(x) = f(x),   x ∈ ∂D
 Ȃ                     ̂ 4  ̃

ᵰᴪ ⌠ ̆ ҹ ̂4̃ Ҍ ̆ ҩ

ȂҹָӇ ̂2̃ ̂4̃ Ҍ ׆̙ №

Ȃp ׆ № ̆ ץ ҩ

ȂԊ ҉̆ ̂2̃ ̂4̃ ץ

ҹ̂3 Ȃ̃ Ҍ ̆ ԍ ̂2̃̆ ̂3̃ ⌠

X(¥) ꜚ̆ ץ ᵬҹ ᾝ

Ȃ ԍ ̂4̃̆ ̂3̃ ⌠ X(¥) ץ  ᵬ

ҹ ᾝ  - Ȃ ̆ ױ
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ꜚ ̆  X(τ) ṿ Ҭ D ҉Ȃᵖ 

 - Ȃ ѿҩ ⌠ ̆ 

⌠ ┴ ̆ ⌠ D ̆ᶏ  X(τ) ṿ№

D Ȃ ̆ ԍ ̂2̃̆  f ṿ̆

ץ ̂3̃ ѿ Ȃ ԍ ̂4̃̆ ↕ f 

D ṿ̆ ̂3̃ ѿ Ȃ Ҍ ̆῏

ԍ  ṿ ̆Ҍ ̂4̃

Ҋ ̂5̃̔  

            {
 u = 0,   x ∈ D

u(x) = f(x),   x ∈ DRd \
 Ȃ                ̂5  ̃

׆ ץ ₮  ̔ № ⌠ ᴨ  ̆ ҩ ⌠

ᴨ ̆ Ạ № ז ֲ̆ ̆ 

Ҍ⌠  ̆ Ҍ⌠ Ȃ ҹָӇ

Ạ ȁẠ № ֲ Ӟז̆  Ȃ ҽ₃ҩ

ᶛ ̆ ῒ ᶛ Ȃ 

   ⱬҌ ԍ ̆ ᴪ ױ

Ҭ̆ Ӟ Ȃҽᶛ ̆ ֟ ᴇ

Black-ScholesῈ ̆ ⌠ ItôῈ № Ȃ ₃

̆ ₃ҩ ҙ ⌠ԅ ҙȁ⌠ԅ  

J. P. MorganῈ ᵝ ᵬȂῒ ֲ Ȃp

ױ ᴨל ԍױזᴪ № ̆ᴪ ItôῈ ̆

ҙ  Ȃױז

   ↨ ױ ̆ Martin Haire 2014 ԅ ז ̆ ѿ
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ҩ ⇔ ԅ ↕ Ȃז ז ̔ ↕

Taylor ѿҩ Ȃ ֲ ָӇ Taylor

Ȃ Ṣ ҩ ᴪ  ̆ ≠ Taylor ѿҊ № Ҭ Itô

Ὲ ̆  ᵥ׆ Taylor Ὲ

̂Newton-LeibnitzῈ ̃ ItôῈ ≢Ȃ 

   № ӈҊ̆ fᾣ ̆ Newton-LeibnitzῈ ̔ 

            f(t) - f(0) = ∫ f ′(s
t

0
)dsȂ 

ѿ , ₱ f(Xt) ( ₱ Xt ), Ӟ ץ

№̔  

           f(Xt) - f(X0) =∫ f ′(Xs
t

0
)dXs̆                      

Newton-LeibnitzῈ Ȃ ѿҊNewton-LeibnitzῈ Ȃ

 

̆  Ȃ 

Taylor ̆ ױ  

  f(Xti+1
) − f(Xti

)= f ′(Xti
)∆Xi + o(|∆Xi|)Ȃ 

Xt ̆  

  lim
max

i
 |∆Xi|→0

∑ |∆Xi|  <  ∞ ,n−1
i=0  

Ӈ ױ ץ ⌠ 

      f(Xt) - f(X0)= lim ∑ f ′(Xti
)∆Xi + o(∑|∆Xi|) =∫ f ′(Xs

t

0
)dXsȂ 

№ Ȃᵖ ̆ ᴇ ̆

ꜚ ̆ᵰ f(Xt) - f(X0)  ̆ Ҍ₮ Ȃ ҹָӇ̙

ҹ Ҍ   
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lim
max

i
 |∆Xi|→0

∑|∆Xi| =  ∞ Ȃ

n−1

i=0

 

 ̆ ̂ ̃ №◓⅞№  ̆ ԍ ̆ 

Ῥ ̂ ̃ №◓⅞№̆ ѿ Ȃ

̂ ̃ ӈ Ҍ ₮ ̆Ҍ ӈ №Ȃ 

ᵖ Itô ⌠̆ ꜚ ̆ ӊ

̆ ᵖ ̆ ӊ ̔ Xt

ꜚ̆↕₃Ӎ  

 

s<t Ȃ ̆ Taylor Ҭ  ̆Ҍ ѿ  ̆ Ῥ ѿ

̔ 

       f(Xti+1
) − f(Xti

)= f ′(Xti
)∆Xi+

1

2
fŃ(Xti

)(∆Xi)
2+o((∆Xi)

2)Ȃ 

ѿ ̆ №◓⅞№ ̆ ԅ̆ ԅ ѿ

Newton-Leibnitz ѿ ץ  ̆ ₮ ԅ 1/2 f''(Xs) dsȂ 

⌠ԅ ItôῈ ̔ 

f(Xt) - f(X0) =∫ f ′(Xs)
t

0
dXs+1/2∫ f"(Xs)

t

0
ds  Ȃ 

ItôῈ  ̆ Ҍ Ȃ Itô

Ȃ ItôῈ ֲױ ᴪ Ҭ

Ȃ ̆ ז ԅ ȂҊ ѿ Itô

Ҭ Ȃ 

ľᴚ ₮ѿҩῃ ᵣ —— № ̆ ױ



- 8 - 
 

Ẓ № ῒ‗ ⱬ Ȃ ׂ ᴚ̆

⌠ № ȁ Ҭֲ ץ

ӊҬȂ № ҹ Ҭѿҩ

№ ̆ ȁ ҙ ֟ ԅ ȂĿ 

2006 , ᴪ҉Ȃ2006 Itô

Ṝ Ȃ ᴪ ◐Һ  ̆ Һ

҉Ȃ Itô ז̆ ֲ 90 ԅȂItô ᾙף ֪

̆ ԅѿ ז ֪Ώ ȂῒҬѿ ҹ ̂ ≢ ̃̔  

ľ ῏ԍ № Ȃ  ̆

₮Ӎ ̆ ̂extremely unexpected 

and deeply gratified)!Ŀ Ȃ ⱬ ˻ 

   Itô ѿ֓ Ԋ  ̆ ֲ ȂItô 1915 

₮ ҈ ז ̆ ֪ ѿᵝҬ

Ȃ׆זқ֤ ҙץ ̆ ῀

ᵬ  ̆ ⌠ԅқ֤ Ạѿ  ̆ ⌠

1943 ⌠ Ạԅ◐ Ȃ Itô ∆ң Ώԍ

1942 ̆ ѿ Lévy № ז ̆ ₮ԅ ӊ

ҹ Lévy-Itô№  ̆ ױ № ῖ

̕ ԋ Ώ ȁ ȁ ┴ ̆ 

ԅ №Ȃ Itô № ԍז ᴋ Ώ₮

Ȃ ̆ ԋ ԋ ӊ ̆ 50 ̆ 

Doob  ̆ ⱴԅ֓ῤ  ̆Ώԅѿ ԅȂ 
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Ῥ ז ̆ ԅȂ ̆ ז ̂ ᴰ ̃

Watanabe,  Kunita, Fukushima҈ᵝȂ ז Seminar҉̆ 

Ῑԅѿ ҕ ѿ № ̆  Ikeda, Tanaka,  Motoo,  

Hida, Nisiô ̃ Ȃ 

   Ḃ  ̆ ҹ Itô Ȃ 81 Itô Ҭ ̆

Ạ  ̆ ῏ԍ Ȃ Itô ̆

׃ז ԅ Ạ ᵬ ז̆  ԅ ῐ Ȃ Itô ̆

ז ѿҩ ᵬ ꜚ Excursion Poission

ȂItô ז ⌠ Ȃ ז

Ḥ ľ̔strongly recommend  you....Ŀ̆ ז  ῐᴪ ꜛ

⌠ ֤ Ȃ ̆ ꜛ

⌠ԅ Ȃ Ạ Itô  ̆ᵖ Ĭtô Fukushima

ꜛ Ȃ Ạ  ̆ҍ Albeveria Rockner

ѿ Fukushima ᵬ ⌠ Ȃ∆ Ώ ץ

 ̆ ױ Fukushimâ ╠ץ ̆̃ז ז 

ѿױ ᵬȂ Fukushima ԅ ױ ӊ ̆ 

Ҍ ΏḤ  ̆ ԅѿ  ̆ ז̔ Ḥ ױ ᵬ ᴪ

ҹ ױ ̆ Ȃ Fukushima

ꜛ Ȃ 90 ԊȂ ̆Fukushima

ҹ ⌠ ̆ ֤ ⱴ 90 ᴪ̆ ѿ

ⱴ ᴪȂ94 ᵬҹ 45№ ֲ

ᴪ҉׃ ԍ῏ױ ↕ ᵬȂ   
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῏ԍ №  ̆Ӟ ѿ֓ Ȃ  ̆ ֲ

ѿᵝ Wolfgang  Doeblin ₮ז̆   ̆ 1933

῀ԅ  ̆ 25 ҍ ֜ ֙Ȃ  ז ╠ ң

´Ҭ ̆ ̆ΏҊԅҌ Ȃ ҍ ֜ ӊ

╠ ז̆  Ḥᴆ ⌠ Ȃ 60 2000 ̆ 

ז ᾞ Ȃ ֲ ױז̔ Ҭ  ̆

Doeblin Ώ ӟ Ҭ̆ Itô

Kolmogorov Ẓ № Ȃ ᴪ Ẽ Ȃ 

Doeblin ᴰ₮  ̆Ӟ Ҍ ItôῈ ԅ  ̆

Itô- DoeblinῈ ̆ ᴪ ѿ֓Ҍ Ȃ 

   ῏ԍ ҍ ῖ ֜  ̆ ֓Ȃ  ̆ ҉

ⱴ ꜚⱬ ᴪ Ғ  ̆ᵰױ ץ Ȃ Ạױז

ֲ ӟ ̆ ⱬ ˻ 

  

҈̈ ӟ ӟҬ   

ӟ ӟҬ Ȃӊ

ץ ҩ ̆ ҹ ҩ ╠̆ AlphaGo ҕ  ´ȁ

Ӝ ҕ ̆ ֲ ᴪ ԅҌ ȂAlphaGo

Һ ΐ ӟ ̆

⌠ Ȃ Ҋ Һ  AlphaGo ⌠ Ȃ

ӊ╠̆ Ὲ ̔ ֒ Ȃ 

Ҭ ѿԋ Ạ ⇔ ױז ̆⅞ ԅ ӟ
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AlphaGo ⇔ ⅞  ̆ AlphaGo  ̆ Ạז

ױ Ȃ ᵬ ⌠ ̆ ז

ᵬױ ׃ AlphaGo ȂҊ ׃ ῤ №

̆ № ԑ  ̆Ҍѿѿ ֟ ₮ Ȃ 

ֲ Ҋ ̆ IBM ѿҩ ̆ 

ľ Ŀ “Ҋ Ȃ 1047  ̆

2 × 10170 , ῃ Ӟ

1080Ȃ ̆ ѿҩ

Ȃ IBM ľ Ŀ ֲ Ҋ ץ ̆ ֲ

Ҋ ҽȂp  ̆ ẠҌ⌠  ̆ Ҍ ҽ ᵰ˻ ̆ 

Ӈ Ӈ ҽ̙˻ ȁ

̆ ᵣ ԅ Ȃ 

   ӟ ӟҹ AlphaGo ԅ

ҩ  ̆ Ḛ  ̆ ҩ №≢  ̔ ȁ

ȁ ӟ ᵀṿ Ȃ ױזᾢ 3 ҆ ֲ Ҋ

ӟ₮ңҩ ̔ῒѿ 13

₮ ̆ ѿҩ ₮ Ȃ

ңҩ ץ ᵌ ҹ ԍ 3000҆ҩ < s , a >̆

ᴇ ╠ sҊ̆ ѿᵝ a ̆Ӟ p(a|s)Ȃῒ

Ҭľ Ŀ ץ ᵬ “ ” ̆

“ Ŀ 1000Ṑ  ̆ᵖ Ȃ ҉̆

̆ ֟ 3000 ҆ҩ ̆ ҩ
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s Ҍ ѿ ̆ ⱴ ₮ ӟ

Ȃ ҩ ̆ ӟ ҉ ₮

ᵀṿ ̆ ₮ᵀץ ╠ Ҋ ṿȂ ᵣ  ̆

╠҈ҩ ץ ╠ ҹ ῀  ̆  ̆

₮ Ȃ ẁ

ԍ ѿ ̆ ҩ ῀ Ҋ

ѿҩ Ȃ ҩ ᴇṿ∞ , ῀ѿҩ

 ̆ ᴪ ₮ ҩ Ҋ Ȃ  ̆

ҩ ̆ ╠҈ҩ ̆ ҩ ѿҩ ṿȂ 

   Ṝ̆ (MCTS) ̆ Ӟ

ԅ Ȃ  ̆ Ҭ

ѿ №  ̆ ҹ№  ̆

Ṝ  ̆ ̆ № ₱ ⌠  ̆ Ӟ ᴪ

₮ ȂAlphaGo ӇҊ ̙ ↨ ҩ Ạ ԅ  ̆ ԍ

ҩ Ȃ ׆ ╠ᵝ ₮  ̆ Ҍ  ̆

₮ѿҩ Ȃ Ӈ ̙ ̆ ₮ѿҩ

̆ ⌠ѿ ꜚѿҊ̆ Ῥ Ҋ ̆ 

̆ ₮ѿҩ∞ ѿ ṿ̆ ҩṿ

̂ ⌠ ‗₮ ̃ ᵀṿ ᵀ₮

ѿ Ὲ ₮ Ȃ ⌠ ‰ Ȃ

ѿҩ Ȃ Ҍץ ѿ̆ ⌠

ҹ ᶃҹ ̆ ⌠ Ҋѿ ҹ Ȃ
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ӊ╠ Ḥ ₮ѿҩṿ ̆ ‗ Ҋѿ

Ȃ 

ױ ̆ ֲ Ҋ ҕ  ´Ҋ ̆ ԅ

ӊ ̆ Ҭ Ҍ ̆ⱳҌ ˻

ⱬ ѿҩ ᶛȂ 

 

ȁ DNA ↓№ Ҭ .   

Ҋ DNA ↓№ Ҭ Ȃ №ῤ ҍ ױ

╠ ῏Ȃ ׂ 7 3 ҉ ҽ

Ҭ №ᴪẠԅ ᴪ  ̆Ҋ ѿ֓  ̆

ᵬ Ȃ ₃ Ạױ ̆ ѿ ҍ ᵬ̆ 

ѿ ҍ ᵬȂ ױѿ Rick Durrett ȇProbability 

Model and DNA Sequence EvolutionȈ  ѿ ӥ

ȇMolecular Evolution: A Statistical ApproachȈ̂ 2014 ₮ Ȃ̃ ѿ

 ̆ ױ ז ӥȂ  ̆ ֤ ԅ ҙҍ

ᴪ  ̆ ᴪ ᴪҺ  ̆ ԅ 27ҩ ᴪ Ȃ 

̆ ῍ ԅѿҩ SymposiumȇMathematics in 

Population Genetics and EvolutionȈ, ῒҺ Ҋ ѿ ľ̔This 

symposium will focus on probabilistic modeling and statistical analysis of 

modern genetic and genomic data, and the statistical and computational 

challenges that we faceȂĿ ף ⱴ̆ 

DNA ↓№ ȁ ȁ ῍
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ҍ ֜ ᵬȂ Ӟ ̆ Ӟ Ȃ ױ

ҍҬ ȁ҉ ᵝ

ᵬ̆ӞẠԅѿ֓ ᵬȂ ױ ̔ ԍ ѿ

ֲ  , ԍ ᾢ ֲ ̆

̆  Ȃ ̆ ҍ ֲ

DNA ̆ ᶫ ‰ Ḥ ̆ᵀ Ȃז

ױ Һ № ̆ ԍ ԅ № ∆

№ ױז̆ ⌠ ‰ Ӳ ꜚ № Ȃף ֓ ᾟ

№ ԅ ⱬȂ 

 

ԓȁ Ҭ .  

ҍḤ ֜ Ӟ ѿҩ ⱬ

ⱬ ᶛ Ȃ ╠֓ ᵬῈᴧ ҩᶛ Ȃ 
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 Google Ҭ Ҭ ₮ Ȃ ҉  

874҆ , 0.15 Ȃ ,  874҆

Ҍ ῃ ↓₮, ȁ ῏ ╠ Ȃ 

Ӈᴪ ≢ ֓ , ֓ Ҍ ? 

֓ ῤ , ῤ ? 
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Ҍ , ⌠ Ӈᾢ Ȃ ҉

Ὲ Ạ ѿᴆҺ Ԋ, Ȃ 

῏ , ⌠ Ȃ ῏ ׂ

, , Ҋ

Ȃ 

 

ױ ԑ , ҉҆҉ַҩ , ҹԅ

, Ẋ ױ  6 ҩ Ȃ Ẋ ᵰ  1, 

 1 ңҩ , ѿҩ  2,ѿҩ  3, Ҋѿ ᵰ ѿ

ҩ ⌠  2, ѿҩ ⌠  3, Ӟ ׆  1 

₮ ,  1/2 ⌠  2, 1/2 ⌠  3Ȃ 

Ẋ ׆  3 ₮ ,  3 ҈ҩ ץ ,  3 

Ṝ,  1/3 ⌠  1, 1/3 ⌠ 2, 1/3

⌠ ץ ,5  Ȃ ᵰ , 

 2, Ӈ  2 , Ҋѿ Ӟ ⌠ᴋ

ᵥѿҩῒ Ȃ ҉ ꜚᵬ Ҍῃ , ҹᵰӞ

Ҍ ⌠Ҋѿҩ , ῀ѿҩ῏

ѿҩ ῀Ҋѿҩ Ȃ Ẋ  α ⌠ ѿҩ

,  1−α ῀ѿҩ ῏ ⌠ ѿҩ
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, ңҩꜚᵬ ҉ױ ‖ ꜚᵬȂ ң

ꜚ ѿҩ ꜚ, ҉ ‖ ꜚᵬ ѿҩ

↨ױ , ңҩ҉ ꜚᵬ Ȃ ѿҩ

Ҍ , ѿ № Ȃ Google №

ᵬ PageRank, ץ ҹ Ȃ ѿҩ  PageRank 

ṿ , № ѿҩ ṿ , ҹ ҩ Ȃ 

҉ Ҥץ , № ѿҩ ṿ ԍ

₯ ҩ ץ , ҩṿ ҹ

Ȃ Ҍ № ҉ ף Ȃ 

ᵖ ԍԑ , Ӟ Ȃ 

₮  1998  (Stanford University) 

 Sergey Brin ҍ  Larry Page, ױז ҩ ᵬ 

PageRank , ғ Ώԅѿҩ PageRank ΐȂ ױז , 

, , ҩ ᶫ ‰ Ȃԍ ױז ,

ҹ Google,  Googol ᵣ, Googol ѿҩ

,  10  100 Ȃ Brin ҍ Page ԍ 1998 ҂  

World Wide Web ᴪ  (WWW98) ҉Ὲ ױז  ľThe Page Rank 

citation ranking:Bringing order to the WebĿ , ᵬ

ҹⱲῈ ∆⇔֟ҙ, ѿ֟ҙ ҹ  Google Ὲ , Brin 

Page ҕ ҉ ֲӊ↓Ȃ PageRank Ḥ

ѿҩ , ҩ Ḥ ᵌ

, ѿҩ ‗ԅ, Ҍ ᵀ
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Ȃ ᾟ ѿҊ, Ὲ , ԅ

⌠ PageRank , ᵌԍ PageRank ᶫ , 

῏ ῒ Ȃ 

⌠ 1998 ׆ , Google  PageRank ᵬҹ

ᴨ ᾟ№ , Ӟ ₮ , ≠

ԅ , Ȃ ῒ

,  PageRank ץ Ȃ ֓ SPAM Ὲ , 

ҩ Ⱶ , ԑ , , Ὲ ᵰ

҉ ׆ , Ȃ ҩ , ≢ ╠₃ , 

ҹ Ὲ ῏ , Ӈ ᾥ ҩ , 
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