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TAYLOR SERIES EXPANSION

﹝1Jل

a﹀q ·>Ga﹞ =Ãa﹆G
Zeroth-Order Approximation

﹉Ã ·>Ga﹞ =Ãa﹆G
First-Order Approximation

²\ ·>Ga﹞ =Ãa﹆G
Second-Order Approximation



8

9

Plot of Approximations

F0 x 

F1 x 

F2 x 
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Vector Case
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TAYLOR SERIES EXPANSION: VECTOR CASE
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Matrix Form
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TAYLOR SERIES EXPANSION: VECTOR CASE: MATRIX FORM
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Directional Derivatives
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DIRECTIONAL DERIVATIVES
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DIRECTIONAL DERIVATIVES

﹝1Jل

 ¾1Fi0` `\ ︹?1G =Âmp 
 ¾ ·x﹆± `\x* Ei0 a﹀qĊ

¶0³Z©\ E¼Oč č`1﹋ ¾ ·x﹆±
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Plots
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DIRECTIONAL DERIVATIVES

±¬1J﹞ č`0\³ل
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contour plot

ĚEi0 E?1K `³F±1﹋ a½ ¾²` a? ︹?1G `0]﹆﹞ęĊ



>> nnd8dd



·﹊>m ¿︻³°p﹞ ¿>p︻ ¾1½ 

·°Â¼? v1﹆± ² ¿Ã0`1﹋ ¾1½ ·Ã²Ö`



8

26

Minima
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saddle point
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First-Order Optimality Condition
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FIRST-ORDER OPTIMALITY CONDITION

wÃ0am ·>Ga﹞ ²0ل
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Second-Order Condition
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Quadratic Functions
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QUADRATIC FUNCTIONS
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Eigensystem of the Hessian
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EIGENSYSTEM OF THE HESSIAN

 b0 ¶\1﹀Fi0
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Second Directional Derivative
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SECOND DIRECTIONAL DERIVATIVE

¿F¼O ª²\ D1﹆Fl﹞

 ¾1Fi0` `\ ª²\ ﹅Fl﹞p:

 ¾ ·Ã1C ﹏Ã]>Gp ·? B:
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Eigenvector (Largest Eigenvalue)
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EIGENVECTOR (LARGEST EIGENVALUE)
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Circular Hollow
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CIRCULAR HOLLOW
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Elliptical Hollow
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Elongated Saddle
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ELONGATED SADDLE
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2
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Stationary Valley
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Quadratic Function Summary
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¿°Ãb ¾ ·x﹆± \³O²
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Neural Network Design,
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