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Evans Note Ch 1
Unconstrained Optimization
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first derivative test Df x 0

Gradient IFN X is a criticalpt
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i Df x direction of steepest ascent
2 Pfk direction ofsteepest descent
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I H symmetric non matrix Ffa
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H 0 if Hr v7 o for V0

H 0 positive definite
H 70 semi positive definite

A bit ofnotation H Hi V Vi

HV V7 HIV
Σ HV Vi

Z Hijri Vi

IF HijViV

H o iff all eigenvalues of H are 0
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TaylorSeries Expansion
ID f x fixo f x x Xo

f to x of
D
f fixo Lmfao Xoxo

Dfo x Xo x x

fixo I Ixifko Xi Xo

Fxixjfko Xi Xor Xj Xo

Examples Evans 2h

11 Fermat's Principle Snell's Law

12 Reflection

3 Steiner Tree

4 Electric Circuit



LeastSquareApproximation

AX b might not be solvable
b Col A

AX Projb Project b onto CollA
must be solvald

AAX Ab normal equation
always solvable
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If Rank A n A has linearly
independent columnsATA is invertible

CATATAtb least square soln



min f x VAX bl
usual distance

f x AX b AX b

Ax b AX b

XA bt AX b

X'AAX XAb DAX btb

fix 2 AAX 2A'b
arawtector

DF A A'AX Atb

Componentform Am

f x E AX bi

Iii Aijxi bi



2xpf x 2 E Ai Xj bi Aik
2 I Ai AikX I Airbi

2 E EAikAi X Airbi

2 AkiAij X I Akibi
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Best Fit StraightLine
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elm c mxi c y
mean square

error error
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Other error measures

11 es HAX blls

I Aki bi

18 Es max
AX i bi

Chebyshev Approximation


