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3 Integrals

Topic 3 A Indefinite Integrals

Integration oppositetodifferentiation sometimescalledprimitive

Definition I
Let f F I IR II someinterval I differentiableThen I is an antiderivativeoff
if I f

Example fix x Fix x is an antiderivative because F A x

B t note 611 3 3
4 isalso an antiderivative

Wehave

Theorem

F andb are antiderivativesof f if andonlyif G Ftc forsome i e IR

Proof
n If 6 Ft s then 6 Ft a F'tÉ F i.e FandGareantiderivatives

ofthesamefunction
I Assume F f andb f DefineH G Fi thenHE6 F f f 0

By themeanvaluetheorem HI III forsome z e x y



Hht Hlx for x y i.e Hh c forsome se IR O

Definition

We call Sfaldx Fait e the indefiniteintegral Here cen is called constantof
integrationFisanantiderivativeoff

Examples

f x Intel x for ne IR ut l Study x t c int 1

flux I for x 0 S dx Lux ta x 0

Note for x o wehave hutx1 I I so S dx lultltc on anyinterval

not
including

0

f cost sinx sinkcost Ssiuxdx cost t c and Scosidx sinxts

feet Je'dx etc

Cos I
Cos gin

I taux y IF
Isiah'sosx sinxlosxi

cos cos

S if dx tant te

arctaux if S a dx aratanxtc

recallderivativeof
inversefunction



Next r lesofintegrationwhichfollowfromkeywksof differentiation

Prodat r le IFhigh F Algirl Fal gAl

Flight ft nightdx Sting'aldx

This is called integrationbyparts SFaightdx Flight SFixlgAdx

Helpf l when weknowantiderivativeof onefat If andwhenithelpstotakethe
derivativeof theother Ig
Example SE dx É Sefdx e x e i e A l t c

Chain v le Flank F lawla at flaw a'at ft f here

This leadsto integrationbysubstitution S f lakha'hide Flail t c

Useft for memorization notrigorous write a ly If u'lldu du

S fluid u'lldx Sflatdu Flahilts

Examples

EyY1dx S
costaldu sinlultilt i sinlet c

l atxt et a it et f lykcosyl



S Fx x dx S f laki fu lady 3 Sfluidu Sadu unit a

Tiffin tax Etc
alt It x atxt 3 2 flyl f I


