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2.Numerical Integration :
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2.1 Trapezoidal Rule il 4l bacld
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X = i
A=[f@ " =
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Xi+1 1/
Ai= [ f(x) dx
Xi
YitYiyt
| = —————Ax |
A 2 0 a X, A, X
‘o = ‘ ,\'n=b
b—a e \X=h
Ax = h = )
n
a==xo, b=xn n =number of section
h
Ai= > [yi + yiri]
b n
[f)dx =Y Ai=A1+ A2+ oo+ An
a i=1
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h h

[fx)dx =Y Ai= 5 Tyo + y1] + 2—[y1 + y2] +
a i=1

b n—-1

h
Jf)dx =7 [yo+yn+ 2%y
a j=1

Example (1) : Use Trapezoidal Rule to calculate the area bounded by the

following data :

x (182022 24| 26| 28| 30| 32| 34
f(x)| 61|74 9| 11 |135]16.4|20.1|245| 30

Solution :

b h n—1
Jf@dx == [yo+yn+ 23]
a j=1
a=18, b=34,n=8

b—a 3.4—-1.8
h = = =0.2
n 8
3.4

0.2
| f(x)dx = — [61+30+2(7.4+9 + 11+ 135+ 164+ 20.1 + 245)]
1.8

3.4

[ f(x) dx = 23.99 units?

1.8

1
dx

Example (2): Evaluate [ 152 by using Trapezoidal Rule,n =5 ?
0

Solution :
a=0, b=1,n=5
b—a 1-0
h = = =0.2
n 5
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x (0] 02| 04| 06 | 08 1
f(x)| 1 ]0961|0.862|0.735|0.610| 0.5

b n—1

h
Jf@)dx =5 [yo+yn+ 23]
a j=1

1

0.2
[ F(x) dx = — [1+0.5+2(0.961 +0.862 + 0.735 + 0.610))]

0
1

ff(x) dx = 0.784 units?
0
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[f(x)dx=Y TXhi
a i=0
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Example (3) : Use Trapezoidal Rule to determine the integration in the following
data :

Solution :
’ " [yi+yi+1]
[fdx=% ————xh, a=0, b=5
a i=0
5
ff(x)dx= [1—'2_2]><(1—0)+ [2+10]x(3—1)+ —[10+17]><(4—3)
0
[17 + 26]
+TX(5—4)

5

[ f(x) dx = 48.5 units?

0
2

H.W (1): Evaluate [ In(x) dx by using Trapezoidal Rule,n =5 ?
15
H.W (2): Use Trapezoidal Rule to determine the integration in the following

data :

X 0 02 | 05 | 075 1
y 1 ({099 | 09 | 091 0.84
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2.2 Simpson's Rule
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Numerical Integration : 8solxdll Olgis
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Pair /
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0 \ Xl X ’x
Jrdx=5yo+yn+4 X yi+2 X yi
a i=odd i—even
where:
b—a
h = i a==xo, b=xn n = number of section

odd =1,3,5, ...

and even = 24,6, ...
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Example (1) : Calculate the area bounded by the following data :

x (182022 24| 26| 28| 30| 32| 34

f(x)|61] 74 9| 11 135|164 |20.1|245| 30

Solution :

b h n—1 n—2
ff(x)dx=§ [Votyn+4 D vi+2 X yi
a i=odd i=even

3.4

0.2
[ f)dx = — [6.1+30+4(74+11 4164 +245) +2(9 + 135 + 20.1)]
1.8

3.4

[ f(x) dx = 23.9 units?

1.8

Example (2): Evaluate 1 dx by using Simpson's rule, n=6 ?
0 1-+x2

Solution :
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x | 0| 1/6 |2/6| 3/6 | 4/6 | 5/6 | 1

f(x)| 10973/09] 08 |0.692|059| 05

b h n—1 n—2
ff(x)dx=§[yo+yn+42yi+2 >y
a i=odd i=even

1

1/6
[ f(x) dx = % [1+ 0.5+ 4(0.973 + 0.8 + 0.59) + 2(0.9 + 0.692)]
0

1

ff(x) dx = 0.785 units?
0

2

H.W (1): Evaluate [In(x)dx by using Simpson's Rule,use n = 6.
15
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