
 

Cont'd Now by FundamentalThonof Calculus

Chex Sn M SA on EA AI HA 0

Them8.2.3
Caritas

Ca GaCalx is differentiable and

Cx S x ar EA AJ FA 0

Hence C is differentiable FXEIR and

CA SIX HER

In particular Clos 5103 0

Similarly Fundamental Then

Shix Calx Is lx on EAA VA O

Ex

S is differentiable VXER

Stx Cox TX ER

In particular Skok Close

Finally combatingthe 2 formulae of 1stderivatives wehave

x Stx CA

S ex Tx SIX



Cor8.4.2 If C S are the functions in Thm8.4.1 then

Ciii Ckx S x Stx Cox VXER
Moreover C S have derivatives of all orders

Pf Ii is included in the proof of Thm8.4.1

The last statementfollows easily by induction

Cor8.4.3 The functions C S inThm8.4.1 satisfy

the Pythagorean Identity Cat 515 1 HER

If let fix Cat SAD
ByThen8.4.1 f is differentiable

f x 2CIX CA T2SAISEx

2CA SO ZSA O HXE R

fix is a constant function on IR
f x E f o CCO Sco 1 HXER A



Thm8.4.4 ThefunctionsC andS satisfying
CK d SE S

c 8851
and

s I scos o
Sto I

are unique

Pf Let C e Cz satisfy A c and

5 Sa satisfy Is
Define D C Cz

7 5 S
Then D satisfies DE Ci Cz Ed C C D

DE di di S L S E S T

HenceD has derivatives of all ader and
DCO C10 Calo O

D o Clos Clos 0

1 o DIO 0

DUO Dco o

DMo 0 t k by induction

Now U XE IR consider closed interval Ix withendpoints x so



Then I k O sit

IDA SK ITA IS K Y te Ix

since both D di da F Si Sa are containers

Applying Taylor'sThin6.41 we have

Dex Do DE xt e Dy x
bGa x

fu some Cn E Ix

Uscg
DY'd D103 0 we have

Dex DYED XU

Note that if n 2k ID'd FIDlankk
if n 2kt I DID DID Tank K

1 DA E Nt

Sure light 0 we have Dex 0

As XER is arbitrary we've proved that

d x daex AXE IR

Similarly one can prove S x Saas XER


























