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INTRODUCTION

In this age of computer, the knowledge of numerical integration is necessary because computers do not go through the analytic
process of integration. With the rapid advancement in the field of computer based solution of engineering problems, the
importance of numerical integration need not be over emphasized. So far as the techniques of the numerical integration are
concerned, the following five Newton-Cotes open integration formulae (1.1) to (1.5) in simplest forms, are fairly well known in
the literature (Booth, 1958; Conte, 1965; Froberg, 1965; Hildebrand, 1956; Mathews, 1994; McCormic and Salvadori, 1961;
Phillips and Taylor, 1973; Scheid, 1968; Stanton, 1967) of numerical analysis.

I:f(x) dx=2hf, (1.1)
L:f(x)dxz%(fﬁfz) ................ (1.2)
I;4f(x)dxz4?h(2ﬁ_f2 +2£) (1.3)
[revestaneneneng, L
J.:f(x)dxz%(llfl—14f2+26f3—14f4+11f5) ................. (1.5)

In(1.1)to (1.5), h = M, n e {2,3,4,5,6} respectively.
n
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Recently in 2012, Azad et al. (2012) developed a formula for 7 =10 as follows:
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[ ) dem 42;’6 (4045 f, —11690 f, +33340 1, — 55070 f, +
+67822f, —55070f, +33340f, —11690f, +4045f,) .. (1.6)

2. NEW OPEN QUADRATURE FORMULAE

Motivated from the above work (1.1)-(1.6), we developed the three new Newton-Cotes open integration formulae for

ne{7,8,9}.

j:f(x) dxz%(&lfl —453f, +562f, +562f, —453 £, +611£,) @.1)

["r(x) des %(460]1 —952f, +2196 f, 2459 f, + 2196 f; =952 f, +460£.) e 22)

X9 9h
dx~
Lo S e~ o

(1787 f, — 2803 f, + 4967 f, —1711f, =1711f, + 4967 f, —2803 f, +1787£,) ... 2.3)

3. DERIVATIONS OF (2.1)-2.3)

The integrand f'(x) is undefined at X = X, and X = X, i.e,, f(x) is well defined in the open interval (X,,X;)

then [ = I:f(x) dc 3.1)

where X, =X, + ph.
Substituting X = X, + p hin (3.1), then

6
I:hjlf(x1+ph) dp .(3.2)
Now using the well known Newton-Gregory forward difference interpolation formula for six equally spaced points, we get

p(p—D(p-2) ;
3 AN f, +

I=h[ {f,+paf,+ p(p PP e p

+p(p—1)(p—2)(p—3) A +p(p—l)(p—2)(19—3)(19—4)

5
4 5| Afidp

6 2 - P-3p*+2
Izhj_l{fl+pAfl+—(p2'p)A2f1+(p ;" Py

—6p° +11p* —6p) —10p* +35p° -50p% +24
(p P - p’ pA“fl (p°-10p 150' )4 p)Asfl}d

35 329 oo 189 o 9107 o 4277
~ TS +— —A —A
{fl 5 Afy + fi+ fit 0 A" f+ 1240 fl}

WIS+ = )4 =2t )+ (=343 1)+
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9107 4277
+72—O(f5 _4f4+6f3_4f2 +ﬁ)+m(f6_5f5 +10f4_10f3 +5f2 _fl)

After simplification, we get (2.1).

Similarly, on the same parallel lines of derivation of (2.1), we get (2.2) and (2.3).
4. ALGORITHMS

Algorithm of (2.1):

Step 1: Define the given function f(X).
Step 2: Enter the values of upper limit= X, and lower limit= X,,.
Step 3: Compute /1 = )677;%
Step 4: Initialize sum = 0.
Step 5: Calculate sum =sum+611(f(x, +4)+ f(x, + 6h))
sum = sum—453(f(x, +2h) + f(x, +5h))
sum = sum+562( f (x, +3h) + f(x, +4h))
um = 7* h*sum
1440

Step 6: Write the value of given integral =" sum".
Step 7: Exit.

Algorithm of (2.2)

Step 1: Define the given function f'(x).
Step 2: Enter the values of upper limit= Xg and lower limit= X,,.
Xs — %o
8
Step 4: Initialize sum = 0.
Step 5: Calculate sum = sum+460(f(x, + )+ f(x, +7h))
sum = sum—952( f (x, +2h) + f(x, + 6h))
sum = sum+2196( f(x, +3h) + f(x, +5h))
sum = sum—2459* f(x, +4h)
8*h*sum
945

Step 6: Write the value of given integral ="sum".
Step 7: Exit.

Step 3: Compute 4 =

sum =

Algorithm of (2.3)

Step 1: Define the given function f(x).
Step 2: Enter the values of upper limit X, and lower limit= X,.

Xy — X
Step 3: Compute /1 = %

Step 4: Initialize sum = 0.
Step 5: Calculate sum =sum-+1787(f(x, +h) + f(x, +8h))
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sum = sum—2803( f (x, +2h) + f(x, +7h))
sum = sum+4967( f (x, +3h) + f(x, + 6h))
sum=sum—1711(f (x, +4h) + f(x, +5h))
9% h*sum

4480
Step 6: Write the value of given integral =" sum".

sum =

Step 7: Exit.
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