
 

Remark Ditta canbedefinedforanynectar notnecessary11511 1
and could beO by the same definition

Def ta this flatter fia

Onecan show that

Dota
Dental if Eto

O if 8 0

and that

Dif d Ff ta t if f isdifferentiableata
nottrueingeneral if t isnotdifferentiable

eg fix y Fyi at 10,01

Propertiesof Gradient

If f g r IR RR open are differentiable

C is a constant

then

41 J g If I Fg
e JICf CF
3 JCfg gift ffg
J f

985 589 provided g o

g 2

Pf Easily from properties of partial derivatives



TotalDifferential of real valuedfunction I
fir IR Cr E IR open differentiable at Etr

Then linearization at E

ft Fla I Lila Xi ai I Ect

Usuallydenote of fix flat
OXi Xi Ai

Then A I Iicasoxi providedGg E o

Classically this approximation is presented as

d5 BEasaxe
thehas181,391

Def let
y
f R IR A ER open I
I Er

supposethat f is differentiable on r Then the

total differential of fat a is defined to be
the formal expression

df Ex a dxi

Remark In thefuture df and dxi canbe interpreted
as a linear maps from IR to IR



eg Let Ver h Tith r

VolumeoftheCylinder h

V is C differentiable

du Fdr fade
27th drt Tirah

For application

suppose we want to approximate the change of V
when Dh changes Dh 3,12 to

3 0,08 12 0.3

Then let dr or 0.08

dh oh 0.3

we have

OVI du 2Tradr trade at F 3,4 12

dr dh as above

2T 3 12 0.08 71356 0.3

3.06T I 9.61



Properties of Total Differential
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C Relations among various concepts
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Differentiability of VectorValued Functions
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