
Pareral Derivatives

Partial Derivanive

翔= 感。2 、dower>x

“歳(装)

C functions Lee f: V-1RW, PENN,

say- is 2Pon V if all partial derivatives of f of order Ep all exise and are continuous on

Clairane's The Let f: V-1Rm
,

V is open in 1

it fec"(V)
,

the FaEV
,

(ik(31, ....
n),=

Interchange of limits and integrals

Let fiH-> IR be continuous
,

where H= CadIR2
, F(y) = Safex, pox for yes,d

Th F is continuous on [d)
, i. e . Yomxydx=yofpdx Nyo d)

Intercharge of Derivative and Integral
Let fiH-IR be Con H

,
H = [a, b]x & IR3

,
then

* typdx= y *x
, Eyce
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Linear Transformations
Notations

。 AELCiR ',1 R )= [ai;7uen= (!滋 ]
Norm of Matrix
· Define norm of A by NAI = SPAx,

Since A is continuous on IEE Compact ,

bya

1) All < D
, EXElR" u/llx1l = 1 s .e

. llAll = llAxII

· lI All is the smallese number s .f .
11 Ax11 * lIAIIIIX11 FXEIRY

。 1AlU20, IA 1 I F 0 E3 A :0 · 11 XAll = II/I All
,

XXSIR / 1 A fB11 ≤ 1 A 11 + 111311

℃

(A, B
)VA - Bllis a meer.co ^ LC/R

"

, IR
"

}
·lICAll EIICIIIIAll (matrix multiplication)

。 11 A 11 ≤ (點:

)”
”

Cacchy Schwartz
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Differenziability
Total derivative Lee VE/R "be open ,

nev

· + is diftible at a ) all first order partial derivatives off exist at a

B : z Dfcn? = [Caj]men

satrotis ,。Bh
"

- 0

Continuously differentiable Let VEIR"be open,

atV
,
f: UAR"

· Say + is continuously diftible at a it EBrC*V w/rso s.e
. all first order partial derivatives exist in Bila) and are continuous at a

· Say f is continuously diffble on V it feD(V)

Continuously differentiable implies differentiable

↓ is continuously diffble at a = - is diftible we a

Chain rule Lee USIR"
,

USIR" be open ,
fiu-1" be diffble at a EU

,
flusEV

, g: V+ R"diffible at flas

Then got : U-IR" is diftible at a and D(gof)(a) = Dg(fcas]Dfcas
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NUT
Line Seguse Lee X

,
-IRY,

the line segment between X and a is ((Xia) = (a + +(x-s) : oftEl)

Convexity

Say EEIRV is convex it ((xin)CE,
Xx

,
azE

Scalar function MVT Let f: V-> IR be diffble on V
,

where VEIR" is open

Then Ex
,neVw/((xia) EV

,
EcoL(xia) see.

f5 xs - fay= Dfoasta- a3 a 7 fcc3 - ( x- a)

Vector-valued MVT Lee f: V-IR" be diffble on V
,

where VIR" is
open

Then ExaeVw/Lexia)&V
,

ECeL(x; a) s. e
.

1) f(x) - fcusIl E IlDfccIl . IIx-all

Continuity of derivative map
Let VIIR"be open, f: VAIR"

it fEC'CV ,
then Df : VELLI"

,
IRY)

,
UHDflas is Continuous

Bound on compare and convex sets Let fiV-IR" be C'on U
,

whe VIR" is open.

TheeE compare and Connex KEV
,

EM20 s. %
. //f(x)-fallEM/x-all ,

Ex,
acK
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