|cHF =PI/ -':18/ |

N wmerical  Tnteg rotion |

7( S[R—-—?I’R , oy Limes c{.?:(r:creren.‘himkte

b
OL1 v Z c.omPuL)r.‘-e_ J:S_(x_) ch
| ) |



TERMINOLOGY
%armuﬂa

(%) — o C{M&C[r&’l‘_uhﬁ

- W, w, , M‘,/wn — quac(|’m£ur~€ LUQ?EKL‘S

KXo, %y, 250y Ky — c‘uac[r—a—l’_ure Po’nnis

Nokes Wo,oo0e, UJrL- On_l_xj C(QFQVLQ[S ore
XD/ © ooy ¥ . ( (e PO\I"T‘ZFC‘M«QOU” *J:}Lflj
oire ;‘n@panchnk of DQ)

N Q'LU‘JZO .- CO‘-J:_QS QuLa_cha_ J:.ubQ F‘—o:fmu.ﬁ S
equuﬂj sPoLuzc( Porrd:s On ﬁq, Lﬂ

| E_MFIOHS
klak Ts

QS . KO/DOOIKA/

¥y = 0\-+_jl’h ,j_‘_‘ofl/"‘”’/rL

UJI'\_O.FQ }\. e (b*&) /fL




b
~ X=0 C( (b
ch(sdc(x ~ {Jb—a x) 5(B)
O~ .
-
b
{yx’l" dx} jc(ﬁ)
o-b
Q& b
2, b 2 ‘
— 1 (x-0) ;,(a) U (x-b) /7(3“9)
b-o 2. PO T
a O
_  b- . b-a, (L)/
[ E Q_.Q glad v 5507
A2 (5:" ons Rule )
- /P/S . a+b o fo
Yo = £ g 2
b b
J\}(K) C[x = sz(x) c(x
A 7N
© +b
== E_{‘__:_O'LZ')(K#H c(x} —Jl("“)
(a- 2] (ot




. b+ (b-a) s @5
.2— 2— ( X (N =5/
X(t) is the 3
Line +throu
We have l (-1, a) anc(i}l,b)
~o) (b-a) -
W, = f{(b /24:&{ /Z—%H:ﬂ(b-q)cuz
()l -
|
— (L’)—-Cl) _-_t?’___ t_l . b-a
= Ly ("3_ T) c
~ 1

l

W, = J{‘b'“’/ﬂﬁ*”} { (b, o] (252) i
2.

— (bf% (b—a)/i_ '

. {(b-a)/ rt+|)"} {(b—-a)/ }:} _l:)*
B _jj (b:\) (l_:_ig,) B ( lq)cu:
2, l 'l
() (£e£)] - 2




n=>713 (SlmPSor‘L"J‘ 3/8 fWo—‘l)

X, = G + (L-al — b+lda
I 3 3

X;a—!—-ifba)___ib,;q x_—_—-_b

b
ch fpjfx
O

— %ﬁ_%[a) " 3% ﬂ);(bf—.ﬂﬁ)

—

/
-
oo b-o) ¢ (2b+a (ba) p(b)
Cexercée +3(3 f(..;)—'t- Xﬂf )
=
e ix = 0-%,68
JOL'—r\-i\ &exac}. wp to | C[Qcima-a C("ﬂ}éj

ra ez,oia(a.Q |
x_L [5,(0)+7C(H_]== 0.684 0 [T P e )
2.

Simpson's
U [,crm—i—é,jc('@_wjtm] — 0332 ( P' )
~ 6

S:m}o:on Iy

;;,?[7\?[0)—&330('/3) +3§(2@)+{flﬂ=0-3010 (3/5’ o )



F rror of Quadrature orm 3

SU_PPO_SQ £ 1S (1) Eimaos c(rjrjceren}_mbtz

on La,bl, incood suppose ?C(n+’)fx) (I

coritinuows on Cq,b]_

|._§;(N'](s<) l :
g — MNoX
| et M,,H_f i

)jjf(\c)c(x — [(b-a) [}fa)—:—f[bﬂ (
“ b
_L)d
N —!\1& j%ﬁ[(x—a)(x lo)( x%



Jhor I, == R \ U["H'
UUME. - KnEEQ,b] 5

A_cla'u/\, Using the Su\oS:l:T'LLMl‘_'iwL

o b+ o 4 (b-a\) +
2 7

e \”Lmuz
b l

J-(x—a) (x-b) dx Zf(b—f)z(f—]) (bjg) dE

A

jimPsonU rulL

b

ﬁcm dx — ("

VI

'/:':5

“‘)Lﬂa>+4;(4%)+,cfbﬂ }

xa) arb) (x- b o= M (5-o)
/ 17¢

N

Ck M., s= max tfmf‘f)l.
e > xEfab)

. 2 ,L,:_ak'l:er }goumc( [ assumes the e:on_}_:'rw_li_g)

!? " 07C 6()6 be!ow
E, =/ [£50et) ea - a_,;,)(x_mcu(
31

€



. enuma

SuPFDSQ ;_ﬂ [R—_? nz are. CDﬂ:lz_irLkaLLS oru [:q b]

and _q(x)>/0 Vxé[a,b‘] 0r j(ﬂ\(o Vxé fa, Jsj
Thare exists /‘f £ [a,b] such thak
b

‘b ]
jk(x)’q(x)clx = h(/‘ﬂ/j{x)({x M €la, b].
A

proojc

A ssume g0 ¥x € [o, b)), The proog fjc_q(x)\(() Yx £[q,1]
i« similar. Let x, % €[a bl be suck Lhok

— TN x l/l_(/h) = l’L( )
klx\ xwg[q k) )/ g x@gij '
aﬂc( c{.aj(,me. L
() s h(x) [ﬁm rE2
a
| OL’JSQr\/e_
J,h(x)_ﬁ[x)c(% NS f’n.(sc c[ fk i—Qc(/x
H(x 0",,—— H(%)

_SirLCO_ H(x) is conkEinuous



Emplﬂjfﬂj :l:’/l.e./p-ﬂmma

(G1b)/2

Ej _ ] j .Hfgé'[xn (K g)( a_;_b) rX."L:)C[)(
f H(E(\‘ (x-a) (x )fx—b)c[x
(atb)/g
| (a+b)/2.
= lfm(él)j (x*a)(x—-‘?.‘-iﬁ) x'l:)c(x
~ 6 a )
Zlfmfé ) (-0 (x - O—L-;_%’—) (x-b)dx
‘B(afrb)/g_
\ H(E fﬂ_’[é-z) (:b_._._o_‘-)é/
24 =
for Some é,, 6_9_ E [a/ bl. Finally, by the muan
\/M,Qu_n. :'IJ'LM _
b1 ey
~ - 1 (b-a (£) (€ -E
E, =75 (42) ¥ )ug-%«”
K ?(b-—a)gi{}ravg}/ 16~ G koo
384
7r.or' some é & (a, ]:h)




Quac[ra'l;ure F:_ormu,ﬂaj

ComPosf&e
|

I'I_MIO

Divice [a, b] inko m SuE?VLJcer\/UvQS
of ecimoll lﬂﬂ_ﬂ‘}:k‘, I,/I‘,_/.“/——Lm
APPB 4:_],\_0_ SO quaclr‘a’h&r{ formvjﬂ

in Q_QC]’L ‘ojf I,/Ilj “,/Im.

ComPosiie ’flmpezmc(qﬁ rule

J g = b-a
) L
)g_l::og_—%_ll/l_ __J:O/ l/oau/m.
b
J_)C(K)CLY [
A | _1——0 X
8 __L[ (xJ,)—+7Cr><JA’
~ 2
= [} x)+2):7cf&) +[ x,ﬂ
2. e



‘ 1’\,,._—'_ b-a
- 2 m
X— e OL—F__H’k J:OIJ/aau/Q.fVL_

-

(I,j — [_Ka_j_g_/ xl_j],)

KZJ"

b A
Jf(x)ctz - Z ;.fz) {
a =1

Xpi-2
.

F__//l b, [;“ﬁ ) lef xz_;:)"'f(xzj]

i,ﬁ X,) + lZ{(le +4ZJC[XJJ' *J(szﬂ



Error

ol

l £ [ dy — &R +2Iﬂ@ +4Zﬂxz;.)+,f xzm};

-7

ya (QLL) i, ,
_%: = [+%7€)]

(b-a
< L 3@4 m") ;

some €5 € (X5, Xaj) _G=1, 00,

ancl

wha /"14 $ = ma¥ IJC(“(K)}

x L9,k



- |M 305/
| CH 3 P F18

(5iven- ™ oncl L e € Le, lc_], }'mct. |
PVL e Pﬂ_ Su;c,lm ']:.ln.a.‘ll |

s~ Pol
-~ norm on
(S as Smeao— oS Fossﬂol.@. ° LTQIL:J

C.omJ:n“rLuouS

‘Cﬁ_o\,bj — veckor spa 0% -
5.‘”[2—9“2 o Ea,bj._

_j;urkd‘_ton.s

A l’“\.orrYL' “°“ on Cﬂa,\o] SOA’_T:SZTQS
(0 Ngl 70 \/jcecta,u,;ﬁ‘fféo
- (¢q) ]\a,jf.\\ = lal Il gl ‘r/j(ECEa,!o], Ve [R

e will consider Ehe jgoHowirﬂ norms;

(1) (co-rorm) 115 lloot

= maox ‘§(>¢)1.
X&.Cq,‘:a '

(Q_) (Q_—norM) _31\/6:« wsz—eR Posr_-}_".m_/ con—Einmouj
Lntg_arabLo_ 6 AL ('Q/_Ig)

s, z=\/—ﬁjc(>dlc(x

O




Iﬁ.&fﬂ?'}:& CLIVM&SEOYKO\-Q (LrSions Oﬂ”_ o0~ norm
H\/HDO:’:‘— PO % V_il

_.1'—‘//

CLY\c( i"‘ noryrk

| H\/HL3= \/\/Iﬂ»i-“afl- V.

on R
/
P=RY.
7((54) = Cos ¥  ON [O,TT:I

Il = |

Wbl wlx) = - :
H;“,.l /JA costx d v =fco52x+| ol
- Jesma] -
0
| Ob serve

” 5‘“.9_ \< ﬁw(w) “.}H:; c.(y
= gl /[ wi d




Converse. is nok +ruej it moy not be
Lle Lo bound N“d_, in terms 0f “Hl

Possi

= I N x & W

ol = N *

0 x € (K1)
on [0, 1) (with wl=1)

\/l\ Im 1S Smd,o,a/
as small ey

PP ] ~ we Wish

L3 | /X

0
TR
R 3 4 Y
= oy L . h { = o /3
\/( B 14_) /3 .
THIM
For exary EYO (no matter how smaU-)/

M)>0 (no matter how Large )

anc( }or’ every

4thore exists jcé_ C[q,bj s. k.
hgll, < € and gl 2 M



A JCurLC*L ion :5“. - C Eq b] Ca vt loe, &?Proxlma)-_ec(

LD_E] o Pol\,\nomwa Fr\.epﬂ oS GLCCur“a-]:,el_ul as

we U,J'Lsk ?ro\fnc(ﬂ& n s C.l’\.oSerL ,Qar_ge_ E’_nou:ﬁk_

THM (l;Ueie.r&\:mss Bes£ AFPromeaJ-_ion’len)
£70, +there

Let & e CCa, bl., For ewry
Po L»\;/Lomwk.o- P (Q"?[R juLc,LL +_\/l0l

<t

oxisks o

pxercise 3 1L i the

Liculaf, show bhok or
YK:VL(E) ‘SU\CT/\- L’—)’LO\L’

See.

l::nr’ O PFOD’S’

tex bboo In Far
eoch €10 thare e_xlsl:_s

19 () = ZPnk k/n\ Ké[o’lj

PM‘(K o ({:\X nk

SCLJ;?SJU@-&

“f— '“?YLH\<€ on [O,Q.



BQS‘E— aPPrﬁxima{-_ion i Hhe  od— norm

F:-Inc{- ?ﬂ 6 P,,L suc +hat ( G—in« :5:6 Cla,b]
n 5’ . P"‘- “oo

s as smaddl os Poss]\_-,Lo_.




THM (Ezisl-:@_r\(:o.y
et 5: & C Ea,\};\]/ and n be a non nago tive

fn»}:_eﬁer. TI’LQPE- exists Pnéa such H/umL

|5 -pull, < Ng-mdl, VRER.

First we Pro\ce_ E is cenkinuous. GE\CQVL
an EW;D/ CL%CML o3 = E/{I+K+,..+K"”3 who.re.
Y EfQ s.t.

K, 1= max{lal,lbl} ond consider any Q]

[551 K8 as well os
(¥ e= &, + &% T oo

+ §ox™.
B, Lriangle maguelity

Elers, o s = 15 =) [

$ M- pully + Indl,

 E (€5, wory ) -'+i5ﬁ!5,}i;i/+;w
\<3(|+l\cl+..+le“)\< E

LS

) I E(fo"’go; ey a4 8, ) — B tsyss, | g E

(6)



Stmi Larly,
E (¢, von, Cpn) = ”{;C—f,'ﬁ'*ﬂ)]"’ nll,
< g - el + lall,
S E(rﬁ-&,,m,cn-*sm) + ¢

== E (¢, evry cp) = E (tbou, et ) < €

Co.«;equ_anizlj/ for exery E50 thare exists a 6§70

juch ‘L*_LLO\']:
| E Cevr So,omnyenr $0) = Elcosimn,a) | <€

n+ |

VS em (S0 e, SO ERT sk M58

PFDVF"L__C’:[ continuity.

N o w considar Hhe sek
S o= T (e R | E(coyerrsen) < el f

/osec( Joounc[a( and nonem/:»ii., (as

moaning 065) Henm :U'\-QhQ amshs
Sl el

’T}/t.}j 59,4: is ¢
£(0,..,0) =I5l

c, ES such  that
E(c,) < E(c) Ve € .
}V(oreover‘, y

Ecen < sl <yl € E Ve el
impljinj .y -
E () < Efld Ve R .

Jobting pulxle= ¢y 0+ C, %+

Consecru-ﬂﬂ-th/
7CO1_ C‘;k_ (C*Ila /C,p f\) we C(-QC.(LACQ

ﬂjc PyL” == E(C*) ECC) = Hj: (Cotoest CuX :: “
=7 I | = N5~ Pl V5L ET. =
" Fn P 7 5

e C*,NX



