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Meon Value Theorem For Irdecamls
Letr £:[0,b] — R be cortinuows cnol Mot

g: [a, b] = R be On indegrable. Punction such
that either g)zo0 or 9g@r<o , A e [o.b].
Then  Hewe exists ¢ & [a,b] Such that
fb-ﬁa) gl = £(c) fbgésodx

o o




f . [a,b) — IR,
P, lrd-erpolad-es £ o n1 Poim‘S

b
JRovdx o~ an(x) dot = %_ w; L)
o

1=0
T £ is o poJJ;«orchboF o(zgree, m<n,
thon  p, () = P(L) fﬁ(xwx = fl”,,[z)dx
a,

No error

Quadyrature rule is exact for poi&rwrvw'ql.s
O'P' dEﬁr& <n




b
(1) = Py CA) + f? [Ko, Ay, oy Ap, A WA I
o

W) = (A-2o)--- (A-Rp)

#[xO) Ay, Ap, 7(,] ©  Cortinuous On Ea)b]



Rectang Lo, Rule

2! [a,b] — IR be olifPerentiable .
Then P(z)- #Coo + £[a, 2] (x a) .

f#cmou f#(o.) dot + fﬁﬁa 2] (-a)

—r———
o >0

Continypy s
By the MVT #or integrals ,

b
fwe(ot)o(x = -PCQ)Cb—q)-r-P[a,c] fb(z-a)otz.

9

o cefab
= fla)(b-a)+ 2 [a,c] Cb:zt?z (e 4]

error



b
f#(x)dx ~ Pl (b-a)
& ervor = {[a,c] C_b%‘-).z'
- Py Cb-a)”
j = Fop e
1 | | =0, b))
;//. IF P)=0, 2 € [a:b)

a b % hat s, P £ is o
Constant Lunction , then the erroy is Zero.
Rectang fe Rule- is exact for constant Punctions.




N

9(.-69(.0 X-Ap = A,

Continui®y of 2o, X0>2]
Lt 2 e Cla,b] , Ao € [a,b]

P [, 20, 2] = {f—f‘—g , A= o

Blas, %] = 2 (2a)
7(“‘ 7Lo ’

APAo

Lim [0, 2] - L) im0 = $(26) = (2-20) # (o)

(- )&
p] 2. !
Lim 2(C) (A-Ap) b‘lj e extended MVT
A2 Ao 2 (A-A)%
-P"(ﬁo)

)




Mickpoind RMLL‘-
P [a,b) — R twice diPRerestiable .
Py = P (axh) Plath, x](x-2th)

b b b
fﬁ(at)dx = fﬁ(m—b)dx + fﬁ[‘}i@ 2] (- 0_‘*_@)0(9(
A

[

£ ( —})Cb a) + fﬁ[a—rb A] (- a—rb)dz

b Cortinuous +aJ<es both
e ath Ydx = 0| +ve and —ve
i - - value s




> 2
Ov
Ple, ek, x]= P[00, 2)- Pl 8] oopy
A=C
Plath , 2] = #[c @;jb,]—;-#[ca_;éxj (x-c),

b A 6’[0»ij
Crior = £ [c, at+b f(z- at+b)olx
z " a Z '\ V)

b
+ oZH [c, &tb ,a] (2-C) (- 2tb o .




b
error = fP [c, Og;_f,,z](x—c) (x - %&)dx)
O~

C any Mjn [a. b]

C = o+b
b z L2
rr = Q+b _a 2
eror = fRLogh, art x] (1- 224"
Cn \/‘V\—/ N
Conwhnuow s >
= Plark, atb, o] (b-a3
2’ 2’ e ) )
= 2" (b—a)3 exact for Linear

24 Podynorals




No error




‘ Note Title

Trapezoidol Rude. .

P(x)= PC)+ £ [a,b] (- o.) + $J[a, b, 2](r-0) (- b)
\/_Y
Py (2

P (M £ar, P (b= )  comS <0
b~y ~——
f#(x)dx = fP,Cx)olx + fﬁ[a, b, A) (-2} (a=by ol

= () (b-a) + -P[a,b]Cb 0»)
4 £ [Gs b, C] f(ac @ (16> dl




)

b
ff(x)dx = PladCb-a)+ P [a, b] (b;a)&
a

b
+ # [a,b,c] fo-a)Cx—b)dzc

e 2
L‘L_“_ ($a)+ (D)) + 2la. b, c]{ (A=) (2-2)

enoyr =

b b a
-—f(x—a)dx’)
o~ 2-

Ov

3
—‘P[alb) C] Cb_a}
6

___'EZ"C_’LL Cb-a)3 exact fr JLinecar
2,

Pa,gywwd qls‘




T}’qfe_a oidal Rule

(b-a) $a)+#)
2

g'a




Siwfson Rale .
PO = Rlad + P [a.bp)(-a) + 4 [a,b,ath](x-a)(xh)
N 2 _—
".'z,(’f') i
+ ¢ [a,b, ath, x]q(%-a)(ﬁ‘wfﬁ'a—%’—’)
7/

€rror



{1

P‘ZCX) = 'P[OC) ¥ 1‘2 [Ou b:] (2-a) + Jf' La, b, a%b](x_a)(x_b)

3
fP.dvD dx = ?_‘3. (Blar+ Bo) + £[%, 01b,b) {’ N j

a (Blar+ £CBY) + 200 - z#(a-rb')f 20 {_ (t;—)zj
Ch-ay=

Z
(b- a)[PCa) -4y 4 p(ark)y for[4-17)

b=a_ [ #(a) + 4 #(athy+ £05) ]




Error in SIW\P.SOh Rule

f£ [& b, a+b x:} (x-a) [%-‘“b)(x—b) ol

W)
w(x) , A € [a, o.+b] w(x) & 0, xe—[
k
f(x )y (- a+b) (-Byodlz = [ (4-RVY (§+h) otoz
-~k (’7_ A- Q-Pb
Tz

2

%3



b
Enor = fﬁ[a,q_%é,b,x] W) oo

b (¢
fwfow A = f(pt-a) (- @;tb_)(x-b)au -

Co

P[_a,a_:/b)b,sz. ﬁ[c,a,@?:é,bj

+*[c, a, a+b , b, o] (2-C)
b

?lc a, atb, b] wasc)dpo.«,o

b
-+ fﬂ [C,a, a+b b, 27 (z-c)w(z)d%
c 2



b
Error = f¥ [c, o, a%b_)b,%][%—c)wa)d;c

W) = (a-a) Cz—G%b)Coc—b)
C=a+b _5 w@Y(-¢) <0 . ke b-a
2..

—_—

Z
Error = #[C 0., ath b, ol ] f(ﬁ a)(a.- a"'b)[ﬁ—b)dl

Pm) (
T f(ytk) Y (.‘7 k)o(y. = fa')m) y
4 ,{, [ ’k*‘i lk

—|_ _ﬁCQ)[,L (b a)

g0

()

exact Por cubic polyror~jals




Rule J.Lar% of Ho Exact Jfor

interpo lating poly - odynopaials of

Re ctang Lo Po T P z e
Mictpoint o 1
Trapezoiolal 1 1
2 3

87»«{)6‘0)‘*




Newrton - Cotes Formu o

A= AHo < 9(1 < - - < Ap = b
h = b_q J x;: a"';h > ]:b/q)'-.)h
h

n
Pp (2> = Z RC;) 4 (=)

I=o

=

b b

fewda ~ fpoda = F w; £
R ov = o

Nn= 1 _: —}afeaoidod ;. n= 2 : S.‘r\»f.sw:

n=.3 : 3 (b-o) (f(2) T 3 #(ADT 3 $06) + %"a))
8







