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Somereview

indefiniteintegration

WesayF is an ant of f if F f We canwrite
Hxdx Fk t C

Ee 1 3dx 4x4 C

EI cosxdx sinx t C

Ee Jaxdo a xdx af C
ax C

Definite integration or

Geometricinterpretation N
f

a F la161dx

integrals canbequitehard to compute hlx4dx

Themostimportant techniqueforcomputing them is the FTC

The If F f and f is Riemannintegrable on lab we have

µfleddx fG
I iEe f Hdx GI tf 2gi i

Ex I see0 do tanOff tan tan0 1 O Io
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Exponentials 187.11

We knowwhat x3 y
12 237 mean Whatabout 2

The exponentialfunction This isthemostimportantfunction inmathematics Rudin

ex I t x t t i e
n z

n
tn

This is an infiniteseries we'llseemany more later

The exponentialfin Bivalve
e I x t t g D t t II f
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forpowerseries cantakederivunderE

It isremands sirg
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x ay e e e's t

Itsinversefu B called thenaturallogavihm
ex y exeyIn Rt R

xcR x Of lae
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Thenumber e is definedby
e e out 2.718
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b exkb elkbx

eg Ine I e et
hence dab daell elk lab b kb



e increases fasterthananypolynomial as x as

o

willprovethis soonusing L'Honpital's rule
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Inversefunctionthem
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Definitionofive IfD C has an inverse f C D if fof id and f of id
Injective surjectivefunctions fD C
we
saya
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42XoX x fft44H31
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a
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2
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Anorher interestingapproachtothelogarithm fromRogowski 87.3Ex 116

Define a function G for x O

641 If It
116Defining In as an Integral Thisexerciseproceeds as if wedidn't knowthat
614 Inx andshows directlythat 6hasallthebasicpropertiesofthe logarithm
Provethefollowing statements

a J If It fdi forall a b 0 Hint Usethesubstitution u Ha
u Ha t It adu

Iatadu IE
h Gab Gla 661 Hint Breakupthe integral from 1 to ab intotwointegralsand use Cal
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xlid lifeglad a line
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fire tie Has 0
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ExI fagot Inxx x In x k
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e0 1

NoteMobius claimed f Hx O gled 0 as x Ot then fled9 is as
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Applaation an interestingfunction
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O x e0

Hot Heo Heo
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o

f101 0

Inverse
trig

functions f Iy I Recall
f f y dSec x see x tan xdx

meIn1hm
arecosy 12 csc x cscx cotx

sirlarccosyl daycot csi x

2 171 1
arcane I I il l E Ed 1

Thy
arcsecy arccos l l 11 10 ASec arcsecy secwcsecy.li
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arccot R lo r
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y tano F



Y Fi seco

O arcsecy
tan
arcsecy land Fj

d I

g
arcoty T otyY

rig a cot 0 7 1I 10
Y O arccoty

iffy Cscarccoty cscO ifI
I
I y

Ott Tues 9AM 989 7844 3829 leibniz

SMC Wed 12PM 9377987 3834



disc 3HA
Ithpitalisrule

Suppose f g are
differentiable on la H where a eb and c ela b gled O fr x near c

lexceptperhapsat x c

If lil Kynefled finagled 0

or

lid lifeglad as

then if fine exists we have

atg aff
therulealsoworksforonesidedlimits or limits at es

IH LH1 fire tie text fin Ex o

ExI fagot Takea log usecontinuity

LHkIx't x lax he
no f figo4 11 1 x O

OCal Ix

M

f x f e e
k

eo 1

NoteMobius claimed fled 0 glx O fled9 1
Butthisclaim is false

6.32 fin log f n D fire tY fig ft cosx DNE

tie 7 tie
EHt.in o title Ias



Note x Ot I as e oHere Have f o
e

test E tis.IT fieo e o

Applration an interestingfunction

fled e O ffol
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Today someexamplesofintegrationbyparts
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Jaba'Hultdt t f ultlv.ltdt
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