{

™\

Lesson 29" Area ond Riewmann Sums

— ¥ Summa tions

= Evaluate ,5 (=12,

Amabmy OP Qa Summajriom ma,wdm%\/a’% le. Hie laf:{» nuwmd e r

e
capd—a( s;éqlrna—-az LU L,‘Q> <-’Z/m, W@{I/{\E&wm (’m
i é. e
w.H aclc0 terms 7\1/ D be s ,mfo&gl( {'sl.
L (s the index The : “‘* "“(t ue.
variable.. e the st

NMcer
e sh g in o

i 2 i 5
’4“;‘., \ig,l;,.q‘fi_‘.‘ ¢ i

To e,va!umLe We look at +he <tar

fing and e,md(m% value. s w@r
the mdex L In the fhge ucd/oejs from 2?735 Thi's
meons we evaluate Hhe al +erm ou‘* L=3% i=4,
and L= 5. Note H«a% LIS Q%WS an

Once. we eva ucuLe,

n 6,&2(6!‘
orm goe e
values ot (, we aolok Wh& i =

ferwms.
5
;SLU—L&) ~ )3(%3&)) FHU-49) + SU-59)
l, 2 (, &4 L=5
&+ A la 5L~ 25)
?DC 8> t 4(-1BY 7+ 5i- 5z4)
2B+ (~00) + (—-120)

Ex.? Use gi%/ma notation o write He sum for 611,2/
(-l =2% «+ (2358 F(n?

g

i >0'2 M—Zﬂ"<
4 * %Phda” e
etfween A
611/166 b-l 07 s W e lenow WL d‘arﬁm% and n.
end m% valites Be the, ndes; se .well a\/&

Z W( f\/owl we. \lmsf have 1o de Ww W@{ Ferm.

L«)Mm e e//m(/m% Va ue, is N, this is Q,OLS\’[ bo.couse
the last ferm -n i< wlu/m L=n. All we have
o do is (,Qmjre/ L, where. we see n, so +he s/9maq
notation ©r the sum s -

Bj{ (aﬁ—f,ﬂ

w& C.on aCLh@C]( {/{;l( (,Q\‘H’l ‘i"aﬁ,ﬁ/ \/@V( ;MVM‘{;
U—ﬂ *'!(’Lg}_l (2 ZyR £ 0 ,(VIL ﬂmS
(1A% 4 (272 @)% (2292 +. .. # (NApdR




Ex3|Use. »SI?T(»Y\Q nofafion fo write He sum B (=1, 2, ..
- ULy

H@“e, the 5ummaﬁom doesnt+ stop at 1, so Pmo(/ﬂ%
W tferm (s a litHe +r:d<:et"
(/a)e, con ink o It H/uq way b

2
,_;___, 31—,,,4—‘8

ave a, oadic= 1+1 = ot so. we could
: (,J;‘)f// e holll B¢ Hie sbhor tferms ¢

Hee al f’efr)ﬂ,) 20 e summation

* Remann Sums

(e use Q»&Wlamm S% +o e,éﬁmcu"e) He acea under

O CAA Ve u)l e/c/ cm ro /W.S ave. usua//

phrased o Le/«oi— am( Righ Q/uwann =ums
wz »’\ we,cham({es +to Lstmate He %ﬂed
areo unoesr

ST Ve, NS £ on H/L
1\/\4’equf B 6] \\ =

To make sense of this, well work H/Lmu%/ﬁ an example.

y U e et d & Liemann S Hh 5 r*e,c,wl—a
X 1’05%,51'7?”@ Fe a&}"@&%deﬂ\ %ﬁg cuﬁvrzsobd = x Vtgxfe,s
the intexrval [0, 2],

) y=x ]
LC+\§ 5%‘&(‘*‘/‘ é\/ cj/fapl/lfy(% \/ :x"?-f. 1 Y 5 e
L
We want to draw_3 reclongles ¢ — et TG,
heor Hus curve. T}/}& é szyy?/op : pohime

e rectangles will sit on He
mterval [0,%], For Riemann
Sumns, we ek 2och feetana ‘
b have the same. width AL We can Wl!s Loslth by

vickin (e/m%//’h of Hw, ,nf—eV“Va/ n o % pledes, sp
Ax = 20 = 32 = 1

= = 2

This means Hf\e, 605156, o (i 125 r‘e/d'am%\& s [0, He
base. of the A% is [, 2], and s [2 2
Now, we have to fhd Hi Wed op @ach reclangle..

or Riemann Sums, we usé the valwe of thel curve

at either the [ePF o right endpoint of Hie base @
ecach r‘e,cw%m%/( e, ’ %M P! :



~ This mwms tHhe Mg/m‘- of Hhe T s y(e or "\/(13 e
height of y (1 2 4 the height of
Hiol Zﬁi I's \/L&) or\ (5 >Ow \/C D) an ‘-’j’("- 0

dH%/e,OJr dpoinfs 10 fad Hwe height
s B Lol B B i

g AL e Nave. ’
%L)L&)Oz' TDP’\C/{’L%SFZSMWf‘ﬁ below %/h enann Sum.
g e rann sum

QWM' Q:cmann Sum
\/'X A ( N =x 2+

In this cose, the area (s
over esHmatecl.

this case,
T . Greo. is

under shmatesd

Now we VULQ/& to add up the avea of the diflrent
%digw\g es @ estwnate. are o under /,_xh)
on [0,

width -+ height  wiath - light  width e keight

Le Pt Riemann Sum = Ax - y(©) + Ax-y(D + Ax- y(2)
(LRSY (M_g‘_c: = Ax[Y(& + y (1) ~ y(@])

80 + 12 @R+ = 8 (2%+ ()

“FR @ )
=i A5
= |3
Right Riemann Sum = (1) + Ax - y(R) + = v (2
%)\(QQ5>H - = %X{! -1y + 1-(21+-13> X A[?:(gg,,uﬁ
= 108 # 14(5 +  fe(io)
= dbe B + [0

Now that we've secen an example, ler's look at Hee
brmudas b calculate Q(&Manf

Sums
In ol to use. Left and Right Riemmonn Sums
* w;#h%%’\ﬂl;%dan es o estimate Hh %/héw\e,a unolz,r* the
curve. o

(D on the inferval of Ca, j)
we have Ax= b-a
n
A= Areil 0,1,2,...,n-l,n is the \ndex
e wco the h?ﬁ; op e/\/\oﬂpomfs
N Z(’) LAX = \O(XL) CZ L LZ,DP(X())\, Coleulate
N

; sumpahon,
RRS = ZAX SO (= Ax- 8 QCXL) W ”2,{}

Pes u
=1



E u (Ao ) ' ﬂ . '
PVl He LR ail PP itk B r\e,c%ang/es B el S A
. = x?+| on the ‘ntferval [0, 3].

e a un Clr ve =
Hie answer in 6IWQ notation .

UJ}"H‘@,
n=3 L6 =x2+1, and [abl=[0,3].

e have

(/{s;\n% Hie @wmu(as, Ax = ?T/\ﬁ - %_Q =
W= a+ i e Ot d-1T= L
foR - 08 T =17
oR
“Zawma answer

iy = L2+ L
Then LRS = "izxx» fldi = 32 1- (L2 1) :t Pl u,zml
RRS = 31 Ax- xp) = 21 (840 = {5 uu»;]

*Nmm [ % B te Leftfand Right Rievmann
° W& w@amg 0 e/—# énﬁf‘ar\?ﬁﬂ% a/ma

MWLS b
e,,m(mg values Br Fe | aLw e, ou/t%z
Ly =¢os(x)

| = 7 fi
PR A R

56/00445& we. fooltat e
area. Basically, we're

-}— +h n,ej— o
]ng ’ e $i when +e c(/wve, s beloww

ove X ctXIS S0
e x ax«s we! | 4re_ot | % | ke rw% Ve area.

E>(5 Use the LRS and RRS with 200 re,m"ar’lc es +o estmate
— e area under 7"5( +2 on the infelval [0, 100]

(in sx%/ma nototion)

00 — O |60
= Z0 A= —" "2 =5
=[0 /00] XL:O"‘Z"?:'%—

o1
1%0(@:471 +el

( -
Wit 002( E -2y RRS=[Z (D JF +2)

OG- (HEE-0)

(~ ;—E‘,(j——m)}

=0




&

Exb Use the LRS and KRS with 20 recfangles o esfimafe Hue
— area yndenr y = Bcos(x) on the interfel Omam] (in sigma notaton)

fodi = T e
7 :@jw [T, a1 } B
Eq/ o , AT = TEt L———-—
P = Zeps (1) g =L

Pl =R+ 0-25) = 2cos (Q(T"*%D
-] | de
LRS = 2 (&) (3eos (@ m +45Y)  BRS = 2] (76) (3cos(a0r +11)Y)

14 _*N\“— o B
:@L@ Zo Feos(dim + %}S} =1L Z_—‘)‘SCOSCQ(T{' HLTY)
q 5 - - i : ey
(: % ;U, 005<QCTT t ‘@%TT)B {,f/: %_I 5: cos(Alm +%>>\\I
) & = A

Ext] Use. the. LES and RES with 3 rectanales 4o estimate. Hie area
— under the curve \/:&x on the nterval [2,7].

Yonie. e

::3 4 i o
et o

Xp=d + 2 5 b= RN =
B Method 1! Ma%\:\c, o chart L] QX L;Q*%w ’ ff)‘}w 5 b
with L) %, and CLEERe () LRt e
Pl 112081550 |f(E) =0’ = fd
A arg-a=5r5=2 |L(£) = 73 =ths)
3|t s=ars MR (TN =7 =i
a o
L85 =3 Aty RRS="20 2 £(x.)
L=0 , = 2
:%-?;PCXLB == gpéxb)
= 500>+ PO+ 53] = 5 [P F06) Fixs)
; %ECQ"&%* a3 =2[e” s 07|
~2[253.64] Eal o zz]

=[422. 73] ~[2a38.14 )

Methcd 2 Find £0x;) n ferms in,l‘,.
Llxy) = Pa+2-1)= oA

=
2.t 2 :
Les= 5 B f04) RRS= 3 & oo
= % e (6/2+/ZL :‘,5?? _\L:tﬁs'"%'l’ .
20 5. 2. £.4. a+5.Q 2r£3
- %Eﬁﬂo— =°, 624— 2 1+&2f“ ,2] = 6224-3 1*6 2 “Ge ]

% 65&4_ e/‘Vg Fo /c,/gj - % GIVB* e/lé/g *_C"l]
422173 ~M2235 1]

T



