
 

In the following definitions

F R IRM RCIR open

Fix SEE in component form

a fin or
I

x ̅ a fi
Def Jacobian Matrix of F at a is defined to be

Df a
8410 8 as Ena

Itmla y a Inca
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Def Linearization of F at a is defined to be

x ̅ Fca DFa x ̅ a
matrixmultiplication



Def F is said to be differentiable at aer

if 3 a exists it m j b n

I Errortermof the linearapproximation

Éx ̅ III x ̅
satisfies

tea 1 o

Remarks 11 DFias ii entryofDFAI
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F x ̅ Fla DF a x ̅ a Élx ̅
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if En
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3 If f is realvalued m t then

Dfla Jf a in matrix

4 HE ill llx ̅ all are length in IRM IR respectively
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Hence

F isdifferentiable at a fi isdifferentiable at asti t.im

Approximation

f x ̅ x ̅ F a DF a x ̅ a

IE Fla's DF a x ̅ a

your
05 change yapping

Δx ̅ changeinx ̅

Notation df DF a x ̅ a approximated change off

i e OF df total differential

a df DFia dx ̅

eg Fixy Cytislux x sing 1
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H Dlnx
x say

columnuecta
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ChainRule

Recall I variable

W glus 24 1

u f x x2

W can be regarded as a function

w gof x g fix 2
2 1

Abuseofnotation W Was a W gixl
2 41

Then 11 11 usualway ofwriting

1 x
d f x 1 fix x1

1 2 2x 4X

Caution Abuse of notation

It is 9 ext 14 is fix It is 9 1 1
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Find g
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g Dg xDDIEdx ̅
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Hence

Thm ChainRule

Let 5 R IR or IR open

g re Rm Ra R open1 I A Cra

It I differentiable at a er CIRK

9 differentiable at 5 7 a er CIR

Then gof is differentiable at a and

D gof a Dg Fas DFia
matrixmultiplication


