approximate area = 260667 exact area = 266667
Jerror| = 0.

Exact value: ff(x)dx =1.53029
Approximate value: [ £(x)d x = 159597




The general Integration Formula ,

b Xo+nh

I=fy dx = f y dx

a X0



I

0 2 n3  n2\ Ay,
=h Yot et 3 T )
n* A3
+(I — n3+ n2> 33'70 4o + upto (n + 1) terms

Setting n =2 in above equation and neglecting the third and higher order, we get



xo+2h 2 3 2 2
2 2 9 T,
vax =h| 2y, + — Ay, +| — — —
1 (y° 5 ~0 (3 2) 2!J

8§ _\A

A?.
=h(2yo +2Ay, + 3)70)



1
h (2}’0 zh 2()’1 == )5 )"‘ 3 (A)ﬁ — Ay, ))

h(2yo +2(3, - 3o )+ = {0~ 1)~ -yo)}) =

3

|
= h(2y0 +2y, -2y, -i-g(y2 =2y +y0))



2
=§(6yo +63, =6y, + (1, =23, +1,))

xo+2h

Iydx —(.Vo + 4y, +J’a)

Similarly, we can write,



....................................
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Xo+nh

Iydx —(yn 2 +4yn -1 +yn)

xo+(n=2)h

Now adding the n integrals, we can write



xg+nh

J.ydx_‘—(yo + 4, +y'>) + “é‘(yo + 4y, +y4)

+ _(y4 + 4y, + V) e

+ 3(yn-7+4ynl+yn)

h
=§[Vo +4y, +y, +y, +4y; +y,

+y, +4y5 2o 23k EERTERTE TR TR TTERTERE S AN .}.4.);”_l +yn]



xg+nh

jydx _'[(yo +3,)

+4(y1+J’3 + s +""'"'""""'""+yn-l)

+2(y2 + Y, + Ve +.....................+yn_2)]



The above formula is known as the Simpson’s 1/3 rule for numerical integration.
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Note:
This formula is used only when the number of partitions of the interval of integration is even.
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Problem 01: Compute I x’dx by Simpson’s one third rule and compare with exact value.

1

Solution:

2
Given that the function is, _[xzdx
1

Here upper limitis =2, lower limitis a =1

and number of subintervals n =4

12



let y= f(x)=x"

Now,

_b=a_2-1 _1_gos
n 4 4

h

The values of the function y at each subinterval are given in the tabular form:
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From the Simpson’s % Rule , We have

14



xg+nh

fydt —[yo+y,.)

+4(yl+y3 +y5+.....................+y”_l)

+2(y2+y4+y6+.....................+y"_z)]



Nov;r for n=4the above formula reduces to the following form,

ya = 3.0625

2 A : Yo =1
Ixzdng[(yo+y4)+401+J’3)+2J’2] | Ya=4
:
=% (1+4)+4(1.5625+3.0625)+2x225] | Y2 =2.25
:
:



T
..!x dx—3

I
J
(B

2
Now exact value i1s Ixz dx =|2 =l(23_13) !
1 3 3 3

, . 1
It 1s shown that exact result and Simpson’s 5 Rule’s result are exactly same

so there is no error between two results.
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Problem 02:

14
Compute the definite integral (sinx—lnx+ e’) dx
02

by using various rules using 6 equidistant

sub-intervals correct up to three decimal places.
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Solution:
! B2

4
Given that the function 1s, j (sin x—Inx+ e") dx
0

2

Here upper limit 1s b=1.4, lower limit 1s a=0.2

No. of subintervals n=6

19



Let,
y=f(x)=sinx—Inx+e".

Now,
B 14-0.2 B

6

h 0.2

The values of the function y at each subinterval are given in the tabular form:
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x, =0.2

x, =04

% =06

x; =0.8

x, =1.0

x; =12

x, =14

¥, =3.0295

y, =2.7975

y, =2.8975

v, =3.1660

y, =3.5597

. =4.0698

y =4.7041

From the Simpson’s % Rule , We have

21




xg+nh

fydt —[yo+y,.)

+4(yl+y3 +y5+.....................+y”_l)

+2(y2+y4+y6+.....................+y"_z)]



Now for n =6the above formula reduces to the following form,
14

I(Sinx+lnx—e")dx

=g[(yo +y6)+4(yl + ¥ +y5)+2()’2 +J’4)]

- -0?2. (3.0295+4.7041)+ 4(2.7975 + 3.1660 + 4.0698 )+ 2(2.8975 + 3.5597 )|

- %[7.7336+40.1332+12.9144]=

23



14
(sin x+hx-¢ )dx =4.05208
02



1
L. Calculate the value of the mtegral I = J.L‘lxz by taking seven equidistant ordinates, using the Simpson’s

ol+x

1/3 rule and trapezoidal rule. Find the exact value of T and then compare and comment on it.
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