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4 Integration in OneVariable

TopicforWeek631 IndefiniteIntegrals

Integration oppositetodifferentiation sometimescalledprimitive

tDefinition

Let f F I IR I someinterval I differentiableThen I is an antiderivativeof f
if I f

Example fix x Fix x is an antiderivative becauseF'A
B t note 611 3 3

4 isalso an antiderivative

Wehave

Theorem

F andG are antiderivativesof f if andonlyif G Ftc forsome 1 ER

Proof
I If 6 Fte then G IF a F't F ie FandGareautiderivatives

ofthesamefunction
Assume F f andb f Define G F ithenHE6 F f f 0

By themeanvaluetheorem f1 forsome ze x y

Hly H x for x y i e Hx c forsome se R



Definition

We call Sfixdx Fix c the indefiniteintegral Here cer is called constantof
integration

TFisanantiderivativeoff

Examples

Intel x for her at 1 Sx dx c n 1

oflux for x 0 S dx lax s x 30

Note for so wehave but x so SEdx lulx c on anyinterval

not
including

0

cost sinx sinx cost Ssinxdx cost c and Scosxdx sinx 1

e e Setdx etc

I taux binx cost sinxlost cost sink
co x cost

Cody

S dx tant c

aratanx far Sfa dx aratanx c

recallderivativeof
inversefunction



Next Mustknow r lesofintegrationwhichfollowfromkeyrulesof differentiation

Productrule I Flight F klgirl Fix g1 1

Flight SFnightdx SFingAldx

This is called integrationbyparts SF nightdx Fix glt SFAg
Hdx

Helpf 1when weknowantiderivativeof onefat F andwhenithelpstotakethe
derivativeof theother g
Examples

Se xdx
y

dx ex et e x 1 c

I
Se cost dx e cost Je tsinx dx
I I y

cost

sexcosxdxigt.LY
partsa

Se costdx a cost sinx Setcosxdx c

Se cos dx e losx sinx c

Smxdx Si wildx wi s I dx x lux x c



Chainrule Flaki F um a'at fluid a'ext F f here

This leadsto integrationbysubstitution S flak a'kldx Fluki c

Useftfor memorization notrigorous write allx of a k dx du

3 Sfluki a'kldx Sflada Flak s

Examples

Effldx Scotalda sinluki i

sinktltc.luit et all e flat costyl

Sf dx Sf law fu'hdx 5fluida Sada an a

Hx C

all 1 x alk 3 2 fly p

Standx S cost Iffa ant cost flit

SFda Lulu a 140

In coski c forintervalsnotincludingthezeroesof cos


