
 

Recall
For f F we have

Ffa lab Fcb Fla fCHdt

We also write

ffkddx FG

Example 74

i Let se IR S t l Then we have

x'dx lab

where we have the following restrictions for
the integration interval

for SEN a be R arbitrary for s e 2

the interval a b should not contain 0
otherwise F not continuous there

Ii For a b 0 we have

fab d log x lab

For a b co we have



log G lab as ddlogfx

for co

Summarizing we get

Idf log1 1 fax O

Co should not lie in the integration interval

iii f sinxdx cosx

iv f cosxdx sinx

V f expxdx exp x

vi f dy aresinx for Hel

vii
f arctanx

viii 1 edgy tax

where cosx to in the integration
interval



Proposition 7.11 substitution rule

Let f I R be a continuous function
and 4 La b R a continuously differentiable
function with Ulla b3 CI Then we have

Ucb
fabffectt a'Hdt If dx

4cal

Proof's

yet F I R be an indefinite integral off
For the function to 4 a b R we have

using the chain rule
Fo 4 t F'CUH 4THeffect 4 CH

fabffectDHHdt Cfo 4 A lab
cells

F UCH F cecal ffG7dx
ceca

Notation
duct U Hdt ecb

and Iaf UCH deal affixtdx



Example 7.5

i fabffttc dt G dx substitution Utkttc

ii For c to we have

fkHdt I G dx NH et

iii fabtffeldt IfafG7dx UCH H

N Let 4 la b IR be a continuously
differentiable function with UCH to for
all te la b Then we have

afff dt loglectill ft x UH

u Let la b CC Ia E Then we have

tautdt seinstdt eogcost lab



Vi In order to compute d where

7,1 El la b one uses the following
As I x I x tix we solve for xp ER
such that

t

ar

Ltd K A x

l X 2

a p f This implies

19 El E 19

HI e I
f eoglxttl eoglx.it ab

EeoglIItlab
Vii In order to compute fdxVHT i use the
substitution x sinht f et e t As

dsinht cosh tdt cosh't sinh't l



arsinh x log x III Homework

we get with u Arsinha vi Arsinh b

I I Ice at Hi

log x III lab

viii computation of fab d T cab l

We substitute cosht f et ie t As
dcosht sinhtdt
Ar cosh x log x 1 7

it follows with u Arcosha u Arash b

Ift Is.int dt tti

log x VxI ab



Proposition 7 12 Partial integration

Let f g 1a b R be two continuously
differentiable functions Then

flxlgtlxldx flxlglxlba afgcx.fm dx

A shorthand notation for this formula is

If dog fg fgolf
Proof
For F fg we have according to the
product law

F GI fkxlglxltfh.ly G
and thus according to Theorem 7.2

If ki gG dx t flag dx FEI Iba

b

flag la
from this the claim follows

I




