Analysis
Lesson 21
The Fundamental Theorem of Calculus

This Lesson has two Parts and each has three homework problems. Part | is very
challenging and you may wish to review Riemann Integration before starting.

Part I: Proving the Fundamental Theorem of Calculus

Watch Playlist FTC-1to9


https://youtube.com/playlist?list=PLRHpZu30FKOU11MT3lpMVo2LAHBgKQ5Nu
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Part Il Consequences of the Fundamental Theorem of Calculus

Watch Playlist FTC-10to12


https://youtube.com/playlist?list=PLRHpZu30FKOU3EH9VQcop4atTndjqoYzU

CGHSGZUMmC&S o]C %Ae
/f(/m O/Otm&hLLa[ %0rf’m 0{@[@»@5

t
i ;M:f‘cf,‘w,‘ i (B R,

b
SM?POSe 70"‘ aré€ j“’e"\ ‘r("-\ Cumcl askeJ to {‘,.Jgs:{n\éx

LO"L jfwr Gn anéfo(en.uauéfu p}f—? F':_F
but there are rany Possz‘blr’ F+C

d .
Sfrén\c')‘:F(K\'l—C because 5=C=0.

L Sf#‘max = F(N-F( for any Fol JE (n j!’;\@ A

Proof @ Let F(f:\;v%[ﬂclx then FON<E(EN
s @Ly Fund 4hm of Calc

:  q
@F[ﬁ\:gw‘:(%ﬁdx = O @ L,y S:’GD(,C)M:O when &

® Fb)-= g:mux ( by step a}oﬁ::;fs b,
(&) F (-Flr) = Simax -0 = f;(,‘mx ) by Steps 245

Ceco d a/\.%"‘ze“\"qﬁbp

=b

@SMFPOS( we )f\aue o
Moot HEE YVeelb] gy s

S LY
Then _gi___ (/4(*0-/:(%\\ W) -F ) of denwg




) < (Y -FEN) = €065 = £V =0 B
(&) = (e £05- ¢

@ MH (X)_/:‘[&): C (—cons’la“‘@ fomchion he

J agn"Juﬂ'u‘e —"Q o
i F

(® HN=F(DC AN,

@ /*/(Io\——/‘/(m\ = (}:[QﬁFC\ @197?9{9
~(F(N+C)

N

= Flo)-Fly &
;—Sﬂa?C)ﬂo‘K
X

H 1) B X b Pt
@Exrl In l«\DL/ S\xpdx:’b_—'—
IN &

*\
1C0J\ P € r i




7_;\1&6 ration by Pq_r,-és
J /‘éke qu\,alamen'&'\,t ﬂm

Pro duct Rq_(e
dree U&&Ea‘b]

1

Pr*ocluc‘* Rule -5'-;-' ﬁfx\u‘(x\\; AT R TL v (<)
& b .
.Z%'ﬂfm(x\\ = S“ltx\riﬂ v w OO (x) dx

Comes for

of Coalealuns * t he

w&a‘l’i.ﬂle"“ ativl o
[(~S ‘s v ix)
Fb\ﬂ.cl TI\M o‘r (alc> b
S v(x) wix) dx +

—\

T het w () (b)) —uladw(a) =

e

g , ‘ Lf‘s f“m)e.
Hw 2] Find | xsin(x)dx «sin i
> |




MAT320S21 -

D SO Y & O BT e e - - e

M Sabs%(‘éf«{'(‘Or\ o C/\aa'u\ /?q,le

Chain IQMICL
du . l
j‘rf(u(x\\ = %?(u) Ca :Q (u(ﬂ\u(*\

u(x)

b b
S;[AT-F[“[)‘\\Ax - j-g'(um\u'(*\clx

W
A antide rvativl
el this i's § («(*N)

b
§laeD - Flatsy) = gaf((u(\c\}u‘(x\ d x

by Fand Th o} Calc “




7/( Suéé{(é%{tof\ o Cj\atn j?%]e

C hain f?u‘e;
— = da. _ ! .
LTt = $ZFD| - 550 =F (£ 63) w'(x)

w(x)
b

b
S;J%F(“("\\CJX = S}: '(q()&ﬁul(x\a%

A Tatiderivative 3
st this I's §['~{3‘\\

b
F'(M(h\s‘F(“(‘»\) = SF"(“(“\)“‘(%\ Lo,
by Fand Thy of Calc 5
w(b)

u(a\

b
S F,(f\c!% = SF’(HAQM'[X)QJX

Now set §(x\:F'(x\
L«(b\ e b
Thm' S £ (WDHdu = S -j-(m{x\jw
e

") d x
EOEE

NN dun

U substitution rule




e 2
SCos (.'Zx)c‘)ﬁ R 505(0’0

O ta=2x w0
dew = w(:)dx

T&: mﬁcéséé“‘(/ gecl

Cn e b +€}67Lb00/<,

' 7&\“‘




