Integral Calculus

lec 1 ISI & CMI Crash Course 2024
2004-04-28

® | Riemaom Antecrals

® | Motivapow

’ (e doilate
ety How T gloasate Bua
N | wndina, Cupwe im gumeonal!
v;; | D uningan arve [ mnrdﬁurf(m \
/R { N \ @leylate aua )

dmbortgratly . we, kmow  Yow b calcutate 0191100%4

W%w%as (@ move S1ply oy cfamees)

eSS A S, aroipote ankngen dus
11 20 Jemy sudomglal

| O e, chidcadi i) ¢

G Why epal wolth ewdangw 77 (ouldve dome

SoMething  else-

We an twbwlly see dpak o9 e b of

JudrNeld Imcadn  outt, ooROhioe SNoiA

‘YWbYOVQ - Huin is @ (ot @ Madom i o tSe

tudpng drg ngbum, andd it "'t cion That H

u//(/)mmmahm oy %gandUss ¢f whak iy are

wmd« givem  Sime o C w&w«mng qﬁa)(mge

(e gnall puvd Hhe st few—teekuty fmrglising £
%%m&mgqavrw‘g idea- cfnobe amog.f;,a "




“Jhe %’P mmw(j@ S %o sluce u{g the  imbnavok
T= Ha/. Jo] \n/i/fr) SYY\aUrh rﬂ mw indpplS- Uﬁhts 3

Dudn: A kbin © a closed boumdid (v omut)

@2 (7(0/%!/ %2/ S, %"’U X'V‘)

Wthe M €N A=g, < A, &-—-< Ay =h , X6 IR YL

—
& A-AGA\Z\ 6(‘)'\ - Ol’) - m’)-l / \ :’ ”’;Y\/
3(}0 Vi vvu, 37 N J \J 7 7
Juo-imhrvals
| P = IW@((L) & Mg or “Wearh’
J
l\ Ny J/
(p “hn emesS " of A ot i
o) mn { il
_),L _\,}\ o /‘L‘L
< — \}(V , — —H : : m >
Yo np Ty g A Ay




T Gak valie (9{ L @ omy pot 0’
J U~~~

N’

| AN

deJ™ A tugged loa}'\h‘haw\ 7? o b dihined brgn

hA (Q~ (qo “0 .-, An=h) ) ggudoms

~ v 4 ) J‘?,]
e by e Te P sgufies bt -
(s b reatily ) s taggul

1=
=
=
I
3
P!
=
S
-
I3
Lye




Riemorm %t@;;v\wb\u%

@_dé“ﬂ" (e Sy & 15 Ciemamn nbeqraple. o (4, k)
. 3

vl <§ = S50 -L]|<¢
( gqmv(lhlwﬂt-, lon QUM d SaCCUsiw ylimensnds \]%1
m@\e ) 7 .d d - W\:VVWV 7
C) &l — 0 = ofq) — L.
\J C apbrancy fagsck. ¢ oot
AN — %(‘M HWT 64
MS\J d./m
(alﬂ
i N A A A PR i
ST
Z? = (%0) Wi, Ny, M, U, NG, Xﬁ)
) C - , a)
P = U(TL6), (B 4),— (T )
] "
%, %) %, %]
° U&(Q an - K| 4,b
N [Gylo] 1S e - b e
Vot Wi, iF 5 dimotel @0\ f0de 40X
-paﬁsl”W\Wa: ,SbjL melz




b Albonedie, ‘




o@mma* gj @DMMH\P U(WL)W) UC/?JP)

L($®D % L (¢,P)

Go MW

(foﬂna‘ o tagged }xmﬁm P

i

L(5:0) € S(E.P)< V(. ¥)

rog: 0 (ks Wi m< [ <wy)

tpalnee Theoym — John 1 < Riemomp sum def”

_Pefn 2 < Donour sumy_dgfn

‘ QOW — jS ‘:’ . 'A “A ‘A C ‘."AA’ ¢ U a b i
y O 4P mja b L) -1(EP) <Y

$e®(a,b] > s bounded m [a,0)

g i uwn Qb/
aN,

AN o\
W&’-(ﬁdw '




Aaehro. o Temom Lnteqrats

N5 9 cRla] | Ne IR, b firg€Riap)

\ (Md
SD gb %;b
(/. (VN ~
% f,9 ¢ Rlaw) |, yre [ab] o< gm
= i et
) g N3 ) oOYY

( &M%@ [ Somduwiom. Thesnam v L s (1)

Additivity, Jneom:  feR[a0) € Vcelo) §eREI0

Ricv)

mdl.: b c b

- N

e

o~ C

e a<c<b (Proc| i3 too ud/VOW\CQOD

0 §e@E) tm SRV () € i)

l
2

. =y ~ QA
nantim®  \"¢) -p ¢ )~ -\ ¢

]
y )
\

\) ~
)




AR A g —7

—@h@ﬂmmd}iﬁa}o 3/“} o Uimeah, @bvadine

. TN € imbuvod)

r (\ . A —> WX UL bwo

O e ot Jra Ynoouhe Foro Sek

_________ N E—

Co “@n o, VOt by o SO tnknvels w)

owiolde | fivte m%ceo/omm Ol Gvall, G Grgn’




Lec2
2021-0\-25

W lm 1 DIW:) “h
N>R T -0

W w1V At W
IR mE*)
o -' ) LN /K _ | q
I - Y- I £ " ) d
(& o) &GR‘\‘O)]

ot \ O ‘ v“‘\\




U
{’l\‘—
- L ,cos@l e




Y'Pr = k' V‘CV» - TV%) tm?\%bow
& X from i
| (W :
b ) (D | /m
won L
T T
- "R M \, ((N) -
. i [ 2 (@) - (n)- *)*7”"
NAR My
b = \’/':'
- A VT L Jagging In, o ds £
o - K= S~ ﬂ/
" p‘
L Q\n = M,\oo mVZ.) bV‘(H' \ ‘\)WCH@M

. -
W) Aim o 129% -4
A
N3P "
A {
N ‘
o o Mw s ey, (gt )
P i A S
~ o




Lec\?
2004- oU-B3

B Fundavental Theowm o Glealuy, (S +3 Bt St

Fm_J:@mm

?fheomm Su}pbOSe E ¢ .[C‘ 5] Dk ond.
LF [ab) VR s
) B ambnews on (o k)

—‘l

) Fo: 4w o Fam\E
W Le 'RYLO\@
)
) §0oodn = F(o) -F@®
C

G)rovl’( Wloloss o} sonnaliy | afsime E - §a, 5
9’( Yot . (106 cm Io9ua,u.
1ot

nyjf(“)d/'\‘ > oy, ¢ \g,ﬂ(m)dw -t gffn)m
- ) c Cr

. then prove, ac‘ofb coch pank S epanately . (felesop)

Fix omy £5 0. v 5e®) 3520 |

. . ~ .. b
A I (2 RS SR TR RS

Pin. oy @ 1 1IP) <§

- O tog Bt gk P | ST F9-Fw

— a@m‘l




S%})Oﬁmg) the, Mgove laiom holols, (e Wawe

Py P - G5 ] <

‘his Molds ¥ ¢, & we n aluays ek o

Conugp §, o e, & P st PN <

A= ~

Ceovan = Flo -F@. 4

cf.@l' P - (0\2%) My omemay Hopey )(n“/@

Ry - FE) 2 2 .;C%j) 'T»(xzi_,)




Cocnd, Tepym

@d A § F [av]—R

Is

i) F o ontomows o Lab
i) F o

i iffumtiotde o @5 od YELD Tl >0

/ N . f
Fis ¢ ) . ole
= |vubive

Q@_ﬂiz o/&} £,F {a,b)> R Fi the O donvadie

0 Tum P (a, \n'\ SR s om b duuvalive

)
— r (.
({@) éw)ﬁ E— F')@ mcw%?rovw@‘on fﬂﬂ

) = R, F isthe ouh duoivstive

v
¢’ <= -
heown Aok €, F
of £,

2
¢

D?m b) “H/um*

|
/N
(97

7

4 u
@_%j\a N Le®[o)  thonth§

fhon B s dapsmiby on (ab)  hone o
OOYO% Mow) ?pﬁmm bov ndedness oj & )




. - 4
b 3 eWlae)l | HP » N Fddn welsb)

S onfvwow @ ¢ 2 Fis diffownbiale @ «,

F’ ffc) > /Q(,o)
( Bantle- §hovlek nas, )(m)of)

"
ﬂ feRlab) |, FO = Y fonda
S on MWADUVMVL (Yl wl:

* oep @ | ikl discwm«wm o{ 4C'

NoTE:  §eRlab) © § is ds akmogh ewduhic

(mYalﬂ

<o FTCY second &6% ’WMLG} m 0l

(m LQ/ bj

@mmm%;wwdm@mm%}\g 5 domohd

hﬁ' ( g fff’B bo 559(3) ( whioh g
( / , WLWAL

\,wl”\ T C ] mn ’RJ
we how't <4J( dihvud What it wmb@/

b ntegrnle o &, unbungyd set/ o 1{guat

(‘Sl(

\'f’?mﬂohb wo SQM 413 UOCUU//\) W\A‘wm@o m A S IR

[ -

- Will v }mmpﬂ%w&ﬁmp\n Tvﬂgm&‘




A (lasscc  (gweat

(Uo e wl to Ak Tk difmpation. ( mlcgotin.

OleSPr& MI m$ 0Y) Comg W QomGe.  7Inus na
Wdu,ﬂgo Cb oyumh o fk" Je woulol  eaSmaldly Qxipe
thot o ") \ we 9

back oun ovupdmak féwm'{m, (Wpto o amglontf¢m)

Ths s NOT thue, ot { :lab]oRw oWow»m

“Dns does  NOT %a/ra/v\/fee (e Ria )

&g = s (wHA(ee @)) o [0,

- 4 - -1
el = ’
A

L 0 , %=0

§" 5 umbowrdid im & i 9 0
N (7 A 9% C~ D\

= § ¢ Ko < i doesnF offily |

N\

(ton Hus, we meed ssmoknive alledh M gcmngngli )

Substiwion “fheoners | Chamee of aniaboly /-,

6>
7.3.8 Substitution Theorem Let J:= [, f] and let ¢ :J — R have a continuous
derivative on J. If f : I — R is continuous on an interval I containing ¢(J), then essuvh
»(B) U/W\/?
(5) / fle t)dt = / f(x)dx. )
(@)

womw
The proof of this theorem is based on the Chain Rule 6.1.6, and will be outlined in >

Exercise 17. The hypotheses that f and ¢’ are continuous are restrictive, but are used to W
ensure the existence of the Riemann integral on the left side of (5).
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