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lec 24
THE Fundamenta!l Thm o{ Caleu Jue

o Establiches a connechion between dafferenh‘a) caleulus

and mkﬂra} wleulus |

thfemﬂhb' caleulus : Arose ]trom *onﬁ?n{ Fmb\ems Turns out these
are \nverses

|nleﬂra\ aleulue - Avoge from area on\blems.

o The FoToC gfves Yhe Pr@cis‘e wverse velation shu‘P

botween devivalive and  the m%eﬂra\ .

o The {ns} ?ar)r of FT . deals with funchions defmeo\ by an
equa\\‘on of the “\]Corm

X

. (](X) = gf(’c\o\’c where

Q

fra continuous on [a,b] and X - vanes

helween a and b .

‘9 depends on X, which appears as an upper it n e m*oaral :



If { 15 the funchon whese ﬂvap\w i as shown g

X
qix) = Yf(“ dt . Find values glod, q01),9(2),9(3),914) 4[5 )

0

o

0 5
90 = ff‘“d* = 0 3(5\=J§t+\at S -1
0 0 .
\
) = gfmaa = 3
0
2
KR [fma{ . 346 =
0
3
98) = ﬁf(nd{ _34n = 15
0
4
94 = gf(t)at - 543 =18



IDEA BERIND ETC

X
lele consider a posthve funcﬂhbﬂ 3(x\ = J fl) dt
. ¢ X +h
7 gle+h) - mea{
|
7 ‘
|
L SN S
" . Xth
Then, qlx+h) -qlx) = {f(t\dt - Jf(a A = P(W’c
a a X

Then | %lx-&lﬂ—ﬁ(ﬂ N £(x)., h %f(x)
h
h

Goap, 400 = b foah) {0 e {0
N)’ ‘N6 L ‘






Bif g0 = | () ot

O b—— X

a=1_  {l) = t>  hnd a formula fOf 3(X3 and calculate a'lx) |

ev. thn

X ? ;
2 3("\=ft°d{=[’f.] B

oo x3-l
3 1, 3 3

3

Then , g\(x) = X2 < fx)
This 15 not o rtandom occurence

FTC Part 1

It { & conhnuous on [a,b7] , then i defined bxj

X

qix) = [ flt),  asX ¢b, wson anhdervative of ]C 1o
a

q'lﬂ = flx) for a<x <b. .

Ex Fnd the Jerivahve 0f the funch‘on

X
goo = [ e ot

0

Since {(1) = {42 s ontinuous, bﬂ FT§ Pat{ !,

3wx\ = A lax?



X
B Find [ sect. dt

dx
)

Ans  Note Yol the upper Limit 15 Xq, 50 we have 1o use

Chain Rule alonﬂ with FTC Par)c 1

Then lo} u = x4

X u
d fsec{ it = i[sec{ =
dxn dx

| |

d
du

L
J‘sac{oﬂ; du_
dx
|

)
|
(

= secu . du_ = soe (x4). 4x3
ax

Difforenﬁo’fion and \‘n%qrah\on s Toveree  processes

The Fundamental Thm of (aleulus

Suppose [ i cntinuous on Ta,b]

) g = [ fat e g0 - {)

a

3) j Tix)dx = F(b) - Fla) whee F 15 an) artidenvathve 05
fie F= - [



Remar K

Parl 2 18 ]usi e evaluation Thm
last class we wformu\o}ed Part 2 as the Nel Change Th |
b
This can be ﬁmualn’r of as
j Flix)dx = Flb)- Fla) a\jforem‘xah'ng F ad |m‘e3ra’nn3

the resull, we arnve bacK a%on‘ama\ functon F
but 1n the form  F(b) - Fla)

a

Remark
B .
Park 1 can be rewntten as d -
a o j;{(ﬂdt f(x)

which caye that |f e m’roara*ed ad the vesult is then
difforentiated we amwve bacK at Hhe onﬁmaf funchon f |

AVERAGE VALUE OF A FUNCTION

B {00, >Qn} , then averae a = O+ +0n
AN

n

But how do ou comPu*e the average %emPeerure dun\nﬁ 0 o\a(j ff »r{m«’re)j

manj kmlmo&um read\\nﬁ are ')ossib\e ?



ld y- flxy, a¢xg¢h.

Then he averaqe value of f on the inferval [a,b] as

b
{ave - _j:.,. j‘f(XW\X
b-a
Q

alue og the {unchbn

on Jhe mierval

£(8) = secd fand [o,ﬂ .

Ex  Find the overaﬂe v

—

W4 -

‘ 0t dd = —— | 6l
{ave = = gec Tan o
0 4

(eecl‘- % O) = i—(ﬁ—i)
4 n



I} T 16 the ’mmpemhrre ot tme t, we mlﬂhi wonder |Af Yhere 1

a sPecific hine when the %e.mPerq}ure s the same as the

averaqe hmwmbm

The fo\\owu}xa thin s that his 15 Frue for a continuous funchon

THE MEAN VALUE THM FOR INTEERALS

lnuous on [ayb]  then there exists a aumber ¢ n [o\b]

f { 1s con

such  that

b b
£lo) N —_— —'—-—ff(xwx e . [f(xw\XJ(c)(b-o)

b-q

a

n value Thm 15 that
uch that the

The 3eome¥r|}: m%orprdq{\bn of Yhe wea

funchans {, there o aumber ¢

for Qa Posi\”fve

rec{amj\e widh  base Ta,b) and hm‘ahi {lc) has the same area

g the ma\bn under  the ij\'\ o% { fomato b




Randomn  Queshons

1) Find

j‘- H | +1* dt
]

= i [ﬁl+tﬁdi] :*%L+2
4y

2) Fnd 4 () +-t)q at el 0=Ax

—

1
dx £

% u

g;ﬁum“ai] - 4 eyt

0

L

o) L% o (e )

) | Nx
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