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Abstract

This independent study aims to investigate a generalization of Ostrowski’s in-
equality in order to establish a new method for numerical integration. Additionally,
we apply the proposed numerical methods to approximate the value of definite
integrals for certain functions and to compare their accuracy with well-known nu-
merical integration techniques, such as the trapezoidal rule and Simpson’s rule, to
determine the most appropriate method.
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Chapter 3

Nan13AnN®T (Main results)
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0-0) [3s@+ 569+ -0t - 200 (5= 22| - [ roan
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< F;” [(b;a) (>\2+(1—)\)2)+(x—a;rb)

(3.1)

G0 a+ M(b—a)/2) <z <b—A(b—a)/2) WAz A € [0,1]

Wil T unsas K : [a,b] X [a,b] — R A9t

Y

t— (a+\5%) t € la, 7]
K(z,t) = (3.2)
t—(b—A52),t € (z,b]

/abK(x,t) t)dt = /Kmt dt+/th )dt (3.3)
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/x K(z,t)f'(t)dt = /x [t - (a + Ab ; a)} f'(t)dt
=[r—( b‘a)]ﬂw - [ s
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= (b—a)f(x) = A(b—a)f(z)
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/th / v bt
~ - a)|§(f@+ 1
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2
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ANAUALA o = )
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- {(”2“) ~(a+0)a —1—0)] {(b )b—o) - 2“)2}
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(b_;) —(b—a)x+%+b—;—b2+b +(b_20)

:%[x—(a—l—a)] Sl(b—0) - x]2—a;—ao—§+bo
+a2+2a0—|—0 62+2ba+a2

5 T
S (s LA P



15

e [ = 20= )t 0o+ =200 ot v
:%Q(b—a)Q—i—xz—(a—l—b)x—l—%[(5—0)2+(a+‘7)2]
:ggw—af+x”—w+®x+%@”—%0+“%“f+mw+aﬂ
::gw—af+x”—w+®x+0”+w;a2
:)‘;(l)—cz)QJr%(b—a)znwf—(a+b)9«°+bQ;La2
— (b;a)2(2A2—2A+1)+ <x— a;b>2+b2;a2 - (b;a)Q - (azb)Q

3la b 2

/ K ()| dt = (6_4@)2[>\2+ (1—N?+ (:v— a;b) (3.10)
@ .

PBLUILUARII mazieylf/ () — C) < 51 189910 7 < f/(t) < T wag C = (I' +7)/2
Azle

NN 10y < f/(t) < C

<I'-C
_p_ Lty
2

_I=

2
RN

’ F—’}/ ) o
|f'(t) = C| < —5— eusunn t € [a, b]
9l@ -
mazeiay | f(t) — C| < — (3.11)

2



270 (3.9) - (3.11) aglan

[ruolro-t3]a

< I'—~ [(5—4@)20\2_’_(1_)\)2)+<x_

2

210 (3.8) hag (3.12) 1571919 (3.1) ANuADINIg

16
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v %) 4‘ o d‘ a a1 a = Y 2
Jdnn: Wou1aun1s9 (3.1) 11 ATIRUNTERIe q Weuuununsnla sl
o MVUA N =1 lay T = a+b azlé

ununsn 3.2 . Melateuly nguqun 3.1 agla

O istar+ s - [ s < 2 [ 21

o MUUA \ = % uay T = a—“Lb ale

ununsn 3.3 : nelddeuly nguun 3.1 azle

O i+ a0+ son] - [ <E [T (B)] Gaa

o MYUA N\ = 0 WAy T = a—+b ale

ununsn 3.4 : Melateuly nguqun 3.1 agla

‘f (a;b) (b—a)— /abf(t)dt‘ < %(b—a)Q (3.15)

o MVUA \ = % way T = ‘“Lb al@

ununsn 3.5 . neldteuly ngedun 3.1 avle

a5 ]l o

LW ANUAATAIUANINAUA LLUNWNSA 3.2 %1&1’@]@3mﬁﬂssmmﬂ"]ﬂ?ﬁuﬁ‘ﬁa%’Lugﬂmawé’ﬂ
Lﬂmsﬁﬁmﬁaummg LAZ LD ANVUAATAIUANIAUA LLUUNWNTA 3.3 %lﬁqmmiﬂﬁzmmﬂ'ﬂ
U?ﬁuﬁ‘ﬁaqiugﬂsuamé’ﬂLﬂmﬁﬁsuaqe'z?mﬂﬁu

WA15e@uns (3.1) T a = 20, b = 2o a8 h = (b—a)/2 WA z = 2% = 21 + £ o

T = a;b LLa‘” 0<ek % muu 19192 la 58 08T R Iava S UNTUSEUNMATUSHUS

wuulvial ot

[ ot =2 5056w+ o) + (0= Wsa) - S0 =N 6D
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a v s < Y B Y so A o &
NQUYUN 3.6 W I cRWuwhwlauaza,bel,a<bon f: I — R WUWRNYUNNIDUNUD
1A A9t y < f/(t) < T, Vt € [a,b], @USUAAII 7, T € R, kanazlanisussananinain
\AdeU A9l

A o L+ b
- [30@+ ro) + 0 -0t - 520 e - [ o

2
< Fg” [(b;a>2(>\2+(1—/\)2)+52} (3.18)

Lﬁax;=x1+e,x1:%rbLLa30§e<<%

2
A9814 3.7 gUszun [ 2lde
1

L5 DLLLLEA A9 A AR LARDU VD miﬂizmmﬂ'wﬂ?ﬁuﬁ‘lmmﬂ%qmwé’ﬂ LU AR
mmguawé’ﬂLﬂmeﬁﬁuaqﬁmﬂﬁummﬁﬁu f91519 3.1 AziulanAreanAdaumINIs
VANLNAUTIVDITUUEY IﬁﬂﬁLLaJ'us‘J"m"mﬁﬂmmsﬁﬁmﬁaumwg

ANAANALAADLANN : o
i M Ao Y
AL
10 2.3330 X 10_2 1.3333 x 107°
50 9.3332 x 1074 2.1333 x 1078
100 2.3333 x 1074 1.3333 x 107°
200 5.8333 x 1079 8.3329 x 10~
400 1.4583 x 107° 3.2773 x 10713
800 3.6458 x 1076 2.6645 x 10714

A9 3.1 ﬂ"mmmLﬂﬁaumﬂmiﬂismmmﬂ?ﬁuﬁmmﬂ%’qmmﬁﬂmm%ﬁmﬁwmwyj
WAL MANLNEUNVDITUUAU

N f(z) = 2 Wi f/(z) = 4a3 Hatu y=4uaz I =32dmsU z € [1,2]

woly 13198LUTBUTIEUANULINE SEMIe T Ind rundninauei nasuany uagwin
ety Tngneusuisavuansszansnmuesindednavuuulva e « =
0, n =400 kag 0 < A < 1 As5U 3.1
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v

a = Y =
anunsau sl unsnle fad

107°F

ANARIALARD W
5
@

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

A

sUnm 3.1 nswimeaainfewenisuszanaanUIiusinenisldsudsuds (3.17)

mﬂg‘dmwﬁl 3.1 agiulean ﬂ"mmmLﬂﬁauﬁﬁﬁqmaqiuﬁu'aq A 1¥nlng 0.33 Hunadn i
A W1lna 0.33 seideuds (3.17) ﬁaﬂszmmgﬂwaé’ﬂLﬂmeﬁwaaeﬁuﬂé’ummmmsﬂ 3.3

mol 1519gRTvdeUUTEAVS N NwessEidsuds (3.17) lnaAvunen e Wupeng 3 Lﬁé
n =400 §95U 0 < A < 1 /91519 3.2 - 3.5 eI PuRaALRADUFana e
fieanas UenNaNTIINUI iile £ = 10-7 uay A = 0.3 Ivimmwmmmmaaumma@



€ A ANAAALAADY
1074 3.0715 x 10~*
0.1 2.7948 x 1074

0.2 2.4281 x 104

0.3 2.1063 x 1074

0.4 1.7846 x 1074

0.5 1.4628 x 1074

0.6 1.1411 x 1074

0.7 8.1937 x 1075

0.8 4.9764 x 107°

0.9 1.7590 x 10~°

1.0 1.4583 x 10~°

20

A1519 3.2: ANAATIALARDUINNNITUTELNUANUSHUSTAENTIYSL8UAs (3.17) 1WiB e = 104

€ A ANAAALAGDY
1075 3.7290 x 1075
0.1 3.2103 x 1075

0.2 2.6916 x 107°

0.3 2.1728 x 107°

0.4 1.6541 x 1075

0.5 1.1354 x 1075

0.6 6.1661 x 1076

0.7 9.7878 x 1077

0.8 4.2086 x 1076

0.9 9.3960 x 10~

1.0 1.4583 x 107°

ANS9 3.3: AIAANALAADUANNNITUTEUNUAIUSNUS I8N ISeUsUIs (3.17) 1l e = 1072
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€ A ANAAALAADY
107 0 1.0292 x 107°
0.1 7.8042 X 1076

0.2 5.3167 x 1076

0.3 2.8292 x 106

0.4 3.4166 x 1077

0.5 2.1458 x 1076

0.6 4.6333 x 107°

0.7 7.1208 x 107

0.8 9.6083 x 10

0.9 1.2096 x 10~°

1.0 1.4583 x 10~°

A1519 3.4: ANAAIALARDUANNNSUTELUANUTHUSTAENSIYSLUaUAs (3.17) 1o e = 106

€ A ANAAALAGDY
1077 0 7.5917 x 107©
0.1 5.3742 x 1076

0.2 3.1567 x 1076

0.3 9.3917 x 1077

0.4 1.2783 x 1076

0.5 3.4958 x 1076

0.6 5.7133 x 1076

0.7 7.9308 x 1076

0.8 1.0148 x 1075

0.9 1.2366 x 107°

1.0 1.4583 x 107°

ANS79 3.5: AAAIALAABUINNNITUTEUIUAIUSNUSIA8NS IS 0aUIs (3.17) Wie e = 107
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| < Y d‘ Y 1 d‘ o t4
I1NH1TNN 3.2 - 3.5 U’]ZJ’]LGUEJULUUﬂi']WVLﬂ @Qﬁﬂﬂ']‘W‘Vl 3.2 LL@S%%Lﬁ‘Iﬂ,WN WHaMAUA LA
A1 €= 10 -4 ,1075,10™ 6 gy 1077 Gl’]ﬂJLQ@uVLGUV]ﬂ’]MUG] EJ\‘iVLiJﬁ’]iJ’ﬁOU’EJﬂlﬂ’J'f[,‘Viﬂ']ﬂa’m
maau‘mLmummﬂmmaﬂLﬂmﬁmawuﬂauuamaﬂLﬂiuﬁmama&mmmu (m135719 3.1)

Error

sUnm 3.2: nsmimaaiaindewesn1suszanaaUIiusinenisldsedsuds (3.17)

asmliﬂmu LSINUN mﬂa’mmaauﬂmmﬂiuwamﬁ (3 17) fenanaadie mmamaa IGE
e e =107 ﬂﬂﬂmmﬂaaummammmuma A dlng L 3 Lwamaaaauammmu 151
MAUALA n = 400, A = 1/3 WagAINUA e = 107%, k = 4,5,6, ..., 15 waawmﬁmml,amaml"i

Tum1519 3.6 P9l

AAANALAGDY AAANALAGDY

Traﬁifdal 1.4583 x 107 e=10"" 1.9996 x 10~°
Simpson’s rule 3.2773 x 10713 e=10"1° 1.9967 x 10710
e=10"* 1.9990 x 10~* e=10"" 1.9676 x 10~
e=10"° 1.9999 x 107° e=10"12 1.6759 x 102

e =106 1.9999 x 1076 e=10"13 1.2168 x 1013
e=10"" 2.0000 x 10~ e=10"" 3.0286 x 10713
e=10"8 1.9999 x 1078 e=10"1 3.2240 x 10713

A1309 3.6: ANAAIALAADUIINNTITUTEUNUANUIHUS IAENS ML UBUAS (3.17) hag AU
£ WuRIg 9
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YDAILNA:

e A58 € = 1013 ToiALdug1uInN7N
1(1.2168 X 10713 — 3.2773 x 10~13)| x 100

- 5%108U75 Simpson’s rule = 5778 10°T3 = 62.8719%
. 36l £ = 10~ TANUg NN

— 52108075 Simpson’s rule = (3.0286 % 10_3127_75373)1(3 10771 x 100 = 7.5886%
. N6l e = 1072 TRALUEG NN

- 52108U35 Simpson’s rule = (3.2240 x 1077 — 3.2773 x 1077)| x 100 = 1.6263%

3.2773 x 1013
INVOHUNA L AU szl S g uuumidan wiug namdn inausi ves gud dud
62.8719%
o/ 1 2
A9819 3.8 UTTUIU [ 2627 dx
0

Liwuuamﬁmmmmé‘auﬁuaqmiﬂﬁzmmmﬂ?ﬁuﬁmsmﬂ%’qmwﬁﬂLﬂm%ﬁmﬁ&mmmg
LAZNANLNAINVDITUUFUNNEIN U

ATAA[IALA n ' o
o i | A
AR
10 7.1274 X 10‘1 4.7416 x 1074
50 2.8582 x 1072 7.6213 x 1077
100 7.1462 x 1073 4.7640 x 1078
200 1.7865 x 1073 2.9776 x 1079
400 4.4665 x 1074 1.8613 x 1010
800 1.1166 x 10~ 1.1617 x 10~

AN59 3.7 ﬂ"mmﬂmadaumﬂmiﬂismmﬂ'ﬂﬁﬁuﬁmamﬂ%’qmwé’ﬂmmsﬁﬁmﬁaummg

LAEWRNLNUNVDITUUEY

NN f(z) = 2= Wi f(z) = 4e> Hatu v =4 uay T ~ 218.3926001325769 @15
z € [0,2]

aell 1519z uanIANARALAR UTBINNTUSEIN A US TSI sTdseLTauTs (3.17) Tne
NS 1 = 400 wazAvusld = = 0
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o v o
anunsau sl unsnle fad

102

-
S
IS

AARIALARDY
3
w

X:0.33
Y:2.233e-06
]

106 L L | | | 1 L L L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

A

sUn M 3.3: nswimaaiaindewvesn1suszanaanUIiiusinenisldsudsuds (3.17)

sald 15nasasiadeuUszansnmuesszdouds (3.17) Tnefunan & Wueens 9 e
n=400 @MU 0< <1 é’agﬂmwﬁ 3.0 auuiuld Wammualiien « — 1074,1075%,10°¢
waz 10-7 puiSeulaiinus Tuueainfufuiiogns 3.7 wdsluanansaagulaanlvien
ﬂmmm?{auﬁmusﬁ’ﬂmmdmé’ﬂLﬂmsﬁmaﬂﬁuﬂﬁuuawé’ﬂLﬂmsﬁngﬁauﬂwqw% WALIINTIU
31 & fnasensUssinaraanndeuvesundaiiy 9

Error

sUAm 3.4: AN ANABIALARDUVDINITUTEUIUAIUIHUS LA N5 M52 UsUAS (3.17) 1o
e=10"%107510"6



Fa6981e 3.7 15111 A = 1/3 wagAmun e = 1075, k = 4,5,6, ...,
wanal3lun1919 3.8 fail
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15 NAaNSLTIA1aY

AAANALARDY APANALAADL

Trapﬁgidal 4.4665 x 10~ e=10"" 7.6611 x 10
Simpson’s rule 1.8613 x 10710 e=10"1 7.4936 x 107
e=10"* 7.6790 x 1073 e=10"1" 5.8185 x 10710
e=10""° 7.6797 x 10~ e=10"12 1.0928 x 10710
e=10"6 7.6797 x 1077 e=10"13 1.7843 x 10710
e=10"7 7.6795 x 1076 e=10"1" 1.8535 x 10710
e=10"8 7.6779 x 1077 e=10"1 1.8601 x 10710

A9 3.8: ANAAIALARDUIINNNTUTEUNUANUIHUS LIRS NS IGSLUEUIS (3.17) hag ANVUA

e WuPeg 9

1NHN159 3.8 a]vmulmm e=10""2,10""1, 107" ay 10~ 1 Iwmﬂmmﬂaaummum
mnmmaﬂLﬂm%amaammwmmvmaﬂmmemﬁuaaezmﬂau

Yndwnn:

= 2 1 o 1
e N30 £ = 1012 T uguINA

- 52108U35 Simpson’s rule =

1(1.0928 x 10710 — 1.8613 x 10~19)| x 100

e N300 £ = 1013 T uguINAT

- 52108U35 Simpson’s rule =

(1.8613 x 10-1)

1(1.7843 x 10710 —

1.8613 x 10719)| x 100

e N30 £ = 10~ T uguINn

= ada 5
- FLLUYUIE Simpson’srule =

(1.8613 x 10-1)

(1.8535 x 10710 — 1.8613 x 10~10)| x 100

e A58 € = 10~ ToiALdug11INN7N

= aa 5
- FLLUYUIE Simpson’s rule =

(1.8613 x 10-10)

(1.8601 x 10710 —

1.8613 x 10~19)| x 100

(1.8613 x 10-10)

= 41.2883%

= 4.1368%

= 0.4190%

= 0.0644%

INVDFUNANIZ AU SELUYU Wyuuulvddmusiugininininaeivesgudduds

41.2883%



Chapter 4
a3Unan1sAne (Conclusion)
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AMANUIN

o 1UsWN5U matlab wé’mﬂwﬁﬁmﬁammmg

1 $Trapezoidal Rule

== clear

ail= a=input ('Input a'):;% Input number

4 - b=input ('Input k');% Input number

<= n=input ('Input number of interval');%$ Input number of interval
€ — h=(b-a)/n;

= xx=linspace(a,b,n+l);

8

9 - format long

10

11 $Function value

L= for i=l:n+l

Lal= i] f(i)="Input function';%Input function
14 - end

L= sum=f (1) +f (n+1) ;

16

1= for j=2:n

Hil= ﬂ? sum=sum+2*£ (3j);

1= end

20

2Ll |= App=(h/2) *sum;

7= Exact='Exact solution';%$Exact solution of integral
23

24 — Errorfabs(App-Exacc”

o lUsWN5U matlab rannaUgIveIguUEY

1 $Simpson's Rule

2= clear

sl= a=input ('Input a');% Input number

4 - b=input ('Input b');% Input number

si|= format long

6 — n=input ('Input number of interval');% Input number of interval
7= h=(b-a)/n;

8 f=@ (x) 'Input function') ;$¥Input function

2= sum=0;

10 $Function value

il [= for i=1l:n/2-1

L= i? sum=sum+4*f (a+h* (2*1i-1) )+2*f (a+(2*1) *h) ;

tail= end

14 — sum=sum+f (a)+f (k) +4*£f (a+ (n-1) *h) ;

== App=(h/3) * (sum) ;

16

1= Exact='Exact soulution';%Exact solution of integral
1= Error=abs (App-Exact)
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o lUsunsu matlab gUuUUlg 71 A = 1/3 uag « = 107" 1ie k = 4,5,6,..., 15

L= clear all

A= a="Input a';

2= b='Input b';

L= n='Input number of interval'; % Number of interval
5= h=(b-a)/n;

= =linspace (a,b,n+l);

= tt=linspace(0,1,101);

8 — epi='Input epsilon';

9

1= format long

1 (= gam='Input gam';

e Gam='Input Gam';

13

14 - lamda=1/3;

15

16 $Function value

17 = [Hfor i=1l:n+l

18 — f(i)="Input function';3%Ex. xx(i)"4

10 )= ~end

20 — sum=0;

21 - [Jfor j=l:n

22 — x0=(xx (3+1)+xx(J))/2+epi;

7= sum=sum+ (xXx(j+1)-xx(3))*( (lamda/2)* (£(3)+£(3+1)) ...
24 +(l-lamda)* (£f(x0)) -(gam+Gam)/2* (l-lamda)* (x0- (xx(j+1)+xx(3))/2) )
2= App=sum;

26 — ~end

2 Exact='Exact solution';%Exact solution of integral
28 — Error (k)=abs (App-Exact) ;



o lUsunsu matlab gyuwuulvyd A = 0,0.01,0.02, ..., 1.00

4,5,6, ...

.15

30

WAy ¢ = 107% o k =

W - e W

L I N T N T S T S B SO O e B S B S R S R S S R S
= O W M U WO Wm ;W O

clear all

a='Input a';

b='Input b';

n='Input number of interval'; % Number of interval
h=(b-a)/n;

xx=linspace (a,b,n+l);

tt=linspace(0,1,101);

epi='Input epsilon';

format long
gam='Input gam';
Gam='Input Gam';

[l for k=1:101

lamda=(k-1) /100;

$Function value

[[lfor i=l:n+l

f(i)="Input function';%Input function
~end
sum=0;

[[Jfor j=1l:n

x0=(xx (J+1)+xx(J)) /2+epi;

sum=sum+ (xXx(j+1)-xx(3))*( (lamda/2) * (£(3)+£(3+1)) ...

+(l-lamda) * (£(x0)) - (gam+Gam)/2* (l-lamda)* (x0- (xx(j+1)+xx(3))/2) ):
-end
App=sum;

Exact='Exact solution';%$Exact solution of integral

plot(tt, Error)
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A comparative study of numerical integration based o

a generalization of Ostrowski’s inequality
Mr. Sittinun Thongkamsom ID: 630510521
Advisor: Assoc. Prof. Dr. Ben Wongsaijai
Department of Mathematics, Faculty of Science, Chiang Mai

This independent study aims to i i a ization of O: i's
inequality in order to establish a new method for numerical integration. Additionally ,
we apply the proposed numerical methods to approximate the value of definite
integrals for certain functions and to compare their accuracy with well-known

ical i {0 such as the trap and Simpson's rule, to
determine the most appropriate method. The numerical results can be constructed to
demonstrate the viability of the purpose method.

An integral is an assignment of a value to a function, which can be viewed as a
combination of very small quantities of a function and then put them together in a
form that is similar to the displacement area capacity and related concepts. The
process of searching for integral is called integration. In Mathematical analysis can
be divided into 2 types: definite integral is integral that the result has been obtained,
which can be interpreted as the graph of the function on the plane, with and assign a
plus/minus sign to the space. If this space is above the X axis or below the X axis
along sequence and indefinite integral. However, many functions cannot be calculated
accurately, for this reason we have established a method called numerical integration
to study of estimation of integral to result is most nearby exact solution.

Based on the research work of N. Ujevic [3] was present a new method of
approximating integral from Ostrowski's inequality, who has a new concept for
approximating integral values from Ostrowski's inequality and compare accurate
results to most nearby exact solution.

Preliminarie

Definition: Trapezoidal rule for each sub-interval [z, .z,
proximate the area under the graph of the function f(x) using the trapezoidal area.
has heights f(z;_;) and f(z;), where the area of the trapezoid is found from.

i=1,2,.. we can ap-

h
Sl + S,

when h :? and z, =a+ih fori=0,12...n

g 1Y

IR~ ——

PR

Figure 1: Approximation the areq under the graph f(x)
by using the trapezoidl ruie 1

Figure 2 Approximation the area under the graph f(x)
by using the Simpson'srue. (2]

Definition: Simpson's rule is a Newton-Cotes formulas that arises from
approximation f(x) with a second degree polygon function. Simpson’s rule can be
found in the interval [z, z,] from.

[ e -

U (xo) +4f @) + f(@a)].
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Main Results

We have studied and analyzed this theorem in order to introduce a new
numerical integration method with more accurate approximations.
Theorem: Let I C R be an open interval and a.b € I,a<b. if f: I - Risa
differentiable function such that y < f'(t) < T, Vt € [a,b], for some constant
7.T € R, then we have
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where a+ A((b - a)/2) <z < b— A((b—a)/2) and A € [0,1].
Remark: We take the main equation and analyze it in the following :

casel:let A\ =1landx = #, we get equation form following as.
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case 2:let A\ = fand T = %", we get equation form following as.
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New Method
By applying our main theorem, here, we introduce the following numerical
integration scheme. Let 2 = a,ay = b,y = ’2;’" and #} = z; + ¢ when
0<ex ’5'

[ g0 =[50+ 1000 + 0= e - 50 - e

Theorem: Let [ C R bean open inteval and a,b € I,a < b. if f: I — Ris a differntiable
function such that 4 < f'(t) < T, Vt € [a,b], for some constant 7,T" € R, then we have.
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Let h="="and s, =a+ih fori=0,

2,
the value of the new method obtained to a solution as close exact solution.

Next, we compare the obtained results with the well-known trapezoidal rule method at
n = 400, where n denotes the number of nodes used for approximation, alongside
Simpson's rule estimates. We get the results as follow.

... This example, we choose ¢ to approximate

! Error
W eemeeaces N Trapezoidal rule 14583 x 10
- R Simpson’s rule 32773 x 1071

Present method

3 T e=10"" 19676 x 107"
= 10712 16750 x 10712
o 10719 1.2168 x 1071
ol 101 3.0286 x 1071

101 3.2240 X 10718
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Figure 3 Graph of results from estimating the main theorem. Table 1: Error of New method main theorem.

Notice that, at = = 10713 the new estimation method has a better error value than
the trapezoidal rule, Simpson's rule and the main theorem.

According to the results obtained by a new generalization form of integral
approximation. It can be concluded that the accuracy s slightly more accurate than
the previous methods. This is because of defining the new value z without letting the
term of - "T*h be zero.
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