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TAYLOR SERIES EXPANSION

﹝1Jل

a﹀q ·>Ga﹞ =Ãa﹆G
Zeroth-Order Approximation
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First-Order Approximation
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Second-Order Approximation
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Plot of Approximations

F0 x 

F1 x 

F2 x 



10 شبکه های عصبی مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

1
7

  
| 

2
n

d
  

E
d

it
io

n

`³¨ÂG ¾ai wh?

TAYLOR SERIES EXPANSION

1J﹞ č1½ =Ãa﹆G «ÂiaGل

 a﹎0 ]°Fh½  ﹅Â﹇\ 1½ =Ãa﹆G ¾ ·¬½x ]m1? a﹀q ·? ﹉Ã\c± `1Âh?Ċ
1? `²\ ]°Fh½ aG ﹅Â﹇\ aG﹐1? ·>Ga﹞ ¾1½ =Ãa﹆G ċa﹀q b0 ®]mĊ

 ¿Ã2`1﹋ o[1m `³¨ÂG ¾ai ¾1½ =Ãa﹆G b0Ě·°Ãc½ ︹?1G ę﹀Fi0 ¯﹊¬﹞ ¾ ·°Â¼? v1﹆± ¿﹍Ã1h¬½ `\ ︹?1G ﹏﹊m ¿i`a? ¾0a?«Â°﹋ ¿﹞ ¶\1Ċ



>> nnd8ts1



8

12

Vector Case
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Directional Derivatives
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Plots
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First-Order Optimality Condition
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FIRST-ORDER OPTIMALITY CONDITION
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Eigensystem of the Hessian
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EIGENSYSTEM OF THE HESSIAN

 b0 ¶\1﹀Fi0
·Ã1C ®0³°︻ ·? ¿h½ gÃaG1﹞ ¾ ¶eÃ² ¾1½`0\a?

ċEi0 ®`1﹆F﹞ ¿h½ ¾aG1﹞
]°Fh½ ]﹞1︺F﹞ ®2 ¾ ¶eÃ² ¾1½`0\aC gCĊ



8

44

Second Directional Derivative
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Eigenvector (Largest Eigenvalue)
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Quadratic Function Summary
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¿﹀°﹞ ¿t︺? ċE>J﹞ ¿t︺? ⇐
¿°Ãb ¾ ·x﹆± \³O²

 a﹀q ¿t︺? ċ¿﹀°﹞1± ·¬½⇐
 ¾ ·x﹆± \³O²min 1Ã ︿Â︺u

¿°Ãb ¾ ·x﹆± \³O² ª]︻

 a﹀q ¿t︺? ċE>J﹞1± ·¬½⇐
 ¾ ·x﹆± \³O²max 1Ã ︿Â︺u

¿°Ãb ¾ ·x﹆± \³O² ª]︻

®1FhÃ0 ¾ ·x﹆±



·﹊>m ¿︻³°p﹞ ¿>p︻ ¾1½ 

·°Â¼? v1﹆± ² ¿Ã0`1﹋ ¾1½ ·Ã²Ö`
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