DEFINITE INTEGRALS

RECALL : RIENANN Sun PRoCEDURE

LET Fux) 88 conminvovs en La, b,

1. SUBDWIDE [a,b] 1wm n SUBINTERVALS wiTH ENDPOINTS

arx ¢X, ¢ oK <X e e X, <X, 3b

FOREACH iz 1,...,n LET
AX.; - X. = X;_’

AND LET

AX . = LARGEST OX;

*
2. INSIDE EACH [ X; , ,X;]) SELECT A PoinT X,

EVALUATE
PO
F‘xr), .se 2 F‘x:*” « oo ’ p(xn )
AND CconpuTE

' « *
Fexyax, | ., FxHax, ..., fx *)ax

J



3. FORn TME RIENANWN SUT)

n
&
Pex*rax, + -+ Pux¥rax, = 2, Fufrax,

iz

¥. REPEAT % |-3 OVER AMD OVER WITH SNALLER AND SNALLER
ya}, 4 AND TPXE THE LInIT
nAx

(2}
lin Z Fux.) ax;

ax -»p )
nAax

F Fex) 5 0 o La,bd, 115 LiniT cAN BE THOVGHT oF AS THE

AREA UNDER THE GRAPH of F Avb ABovE La b)),

OTHERWISE | IT €A BE THOUGHT oF AS THE NET SIGIVED NAREA

BETWEEN THE GRAPH oF F Anvo Lab) .

HOWEVER | THIS LINIT CAN ALSe BE THOUVGHT OF IN NANY OTHER

wRYS AS WELL,

E.C., wE WILL SEE LATER THAT IF THE IWTERVAL
La,b] 1s AcTvALLY A NETAL WIRE whoSE

DEWSITY AT Avy X v [a,b] 1s fix), THEN

n
[vn Z Ptx;*mx; 1S THE NAsS oF THE
Bﬁnn;bb 1% -

WIRE ,



THE PoOINVT 1S THAT THIS LINIT , BECAUSE IT NEANS NANY DIFFERENT
THINGS IN DIFFEPENT CONTEXTS, DESERVES A MANE AND P
SynsolL,

¥
[1n Z P;x; YBX .  WHEN THE LIMIT EXISTS , 1S CPUED

THE DEFINITE INTEGRAL OF PLx) OVER r_a,LJ AND 1S DENOTED

b

S Pexrd X

a.

O 16 CALLED THE LowER , Avd b THE LPPER LINIT oF vTEGRATION

b
BE CAREFULL NOT To CONFUSE S fexrd x
G

AND S Fux>dx . THEY ARE RELATED v A
why WE wiLL DESCRIBE NEXT MNE , BUT
PRE ENTIRELY DIFFERENT TYPES OF THINGS
THE FIRST 1S A NUNBER. THE SECOND 15 A

COLLECTION OF FUNCTIONS,

b
WE wILL NEED NETHODS FoR EVALLATING THE NUNBERS 3 Lexddx
&

OTHER THAN ConPunNmNE THE LIniy THAT DEFIVES THEN,



THESE NETHODS GENERALLY INVOLVE ANTI DIFFERENﬂDTloN, BguvTr
SonE DEFINITE INTEGRALS CANV BE EVALVATED BY THINKING OF
THEN AS ARERS, F.G.,

~
~

y=Fx)zx+2

~
"
-
o=
b3
~
"
s
b3
.\g

- ;
° 3 ' . X
Xg-'—xd’x' x(43) 2
° * C4 : S CXN.)JX e f(s)tsn (33
.4 ) . . . i
I = F+3 7 3
Yy
\y: Fexd = Yi-x2
o x

o ]

\' i dx = Fomt) =
(]

A FEW DEFINITIONS AvD PROPERMES :

a
DEFImviITION 1 : S F;x)Jx = 0O
[
a b
DEFvITION 2, : S Pexrdx = - S Poxydx
b o

o
E.G., S Yi-x? dx = - :':,[
]



b b b
PROPERTY 1 : S th)-tgcx))c‘x : S Fu)J)H- S gn‘)JX

o o~ @

LLARGER Suns ALSO )

b b b
PROPERTY 2 : S Fun-guordx = S Fuxrdx - S 5cmlx
@ O

-8

¢ LARGER DIFFERENCES ALSO )

PROPERTY 3 :  FOoR ANY CONSTANT cC ,

Sb cFixrdx = ¢ Sb Pux> dx

o
2T

ec, § afredx s\ e a(E) ]

o

, b c b
PROPERTY 4 : 3 foxddx = S foodx + 3 fxrdx
o ’ (-4

9

FOR ANY ChoIcE OF C .

NOTE : PROPERTY Y 1S VALID EVEN 1F C 1s voT v [a,b], E.G.,

y=Fuoxo
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NOTICE THAT , FOR A DEFINVITE INTEGRAL , THE NANE oF THE

VARIABLE 1S IRRELEVANT :

y

y:pw) y=Fub)

Sb Fuxrdx = Sb Putrdt

-9

FOR THIS RERSON THE VARIBBLE Iv A DEFINITE INTECRAL 1S OFTEN

REFEPRED TO AS A DLUMNY VARIABLE .

OF CovRSE , THS 1S NOTTRUE FoR AN INDEFINITE INTEGRAL | E.G.,

Y
Sx"dx = £x +¢C
l-‘
OR , EVEN BETTER YET
S.‘LJX = X +C
BuT
| 1dt = 2+c



