2 Session: Areas, Sums and Tntegreals TL

) Rievwaun swms B
Let £(x) be a function defived on the interval [a,b],
* A partition P ot [a,b] 5 an me,rea.s[nj Sequence
A =X, <X, <X, < < X, =b 7,
_ The lﬁkf?:tk of the subluterval [x., x:] is AXp=x,—=X, .,
°* A selection P For the ;par'fc‘tc‘om P is a collection of loa£nts
Xy € Ixy x;] For 1=1,2,3,.. 5,
* The Riewann sum For F(x) determnet Afj’ P aund F is
< R = e A
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— Let [B] = MDLX{AXLI i=l,2,~-,,14},

Det, Th& [ntég;ml ot F) Fromm a te b s the

huwm ber w

F)dx = [im z -F(x’;) AX;

Joa )Pl 0 L=

?pmn‘ie,& that thes Limit exists. T+ 0t Aoe&/, £¢) ¢

sacd to be L\h‘f;_ﬁ_ﬁrab(e on La,b’),

b
. { H!!!oie: L{ F)Ax (s the area Ftrom oo +s b under

fkg_ﬁrAflL;gLﬂML_&zu_thc_z(-_&&[s_“@j nus  the
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» area below the x-axis anwd above the 3}’4,{}314 :
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Note : J(w FAdx = Sa' F(E)dt |
Ry detinltionm, ;
J o 7 a 13
| (™ o) dx = o ond. f (N dx = -‘ F0O)Ax,

— Ja Yk Ja

Thegrem : TH the fuuction F(x\ s continuwons on Lo, b)) |
then F(x) is l:hte?m,bte on Lo, b,

Evaluation ot l’;p_"g,gp rals
-’ng_. An ontiderivative of a fuuction £{x) (5 a
function  F(x) sneh that

_—  Fl(x) = £(x). o

4 Theorem : Let 3()0 , X€ la,bl be o function with
@'(X)'—'O Forall x, Theu +there exists a coustant C

Suclh that 9()0 =C For all xe Ja bl

__Qo_rQLLmr'j:: Tt F(O and G(x) are antiderivatives
of F(x) , theu there exists a constant C  sach that
F(<) = GG +C,
Proof: (F)=G(=) = F'(x) -6 = $06)-F(x) =0  so
Fx)-Gx)\= C = Fl) =65)+C g.e.d.

Notation: [ FCol, = Fb) - F),
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Y Thesrevn: T+ FOO (s an awtiderdvative ot the

_('
Contlnuowns function {£(x) on the (nterval [a,b], then
(2 roadx = [E1° = F) = Fla,
= Lo
Ldea of prootf :
X
Y ; AG) = todt
/| -
[
/7///// 777/ : Ala) = o
b
////A//)///A . NOERMIOrT
a. X b &
—£ XFh
For h small , we haye : L
. AlXx+h) - Alx)
Alx+h) 8 A +F060h = L X fx)
It follows that
, A Gt i) = AG)
Al) = Lim b = £(x) ,
h->o
Thas A(x) s an auwtcderivative ot £(x) such +that
A) = F(x) + C ,
Fenally ,
7 b
J( ) dx = AL = AL - Al =
3
—( F(D+C - (FO+C) = Flb)-Fa)
9 [y
B [ xde = [ 21 = £ 2 -fdts £ -2
o v ——
T | 3
Ex. £ Sthx)dx = [—Co.r(k)]c = = cos(x) = (=cos(0))
0
= =(=0=(1) = 2
/ | l . .
Ex, ufo e¥olx = [ 7e™] = ge¥ - 4% = 3(e*-1)
_( NMote :  One cannot compute the L‘h'te,jm,(

1 x2
S e, odyx . bj, this method. .
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Properties of éwbeéf) Fals
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Fb ctx)dx = ¢ ( )l x
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e TF a<c<b, then
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It $(x) € 90) for xe Ca,b] |, then

< [ fdxe € 1% a0) dx,
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r"xz ) Xe[—-l}o]

Ex F6) =
| 1 |=stn(x), xelo, 1]
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