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5.0 Summary



4.0 — Gaussian Quadrature Method

The integration of a function can be approximately calculated using

Gaussian Quadrature Method as follows:
1 1
X =§(b+a)+§(b—a)t
1
dx = 3 (b — a)dt

1= [Pfoodx =1 f(®)dt = C1f (t1) + Cf (&) + C3f(ts)

Then this can be solved as follows:

_ -1

ty =7
t2:0

1
t3=\/_§

1. For two points quadrature,

61:1
CZ=0
C3:1

2. For three points quadrature,

C, = 0.555
C, = 0.888
C; = 0.555

Ex1: Calculate the value of the given integration.



10

300x

dx
1+ e~

0

Use two points and three points quadrature.

Compare your solution with the exact solution (I = 246.59).

Solution:

1 1 1 1
X:z(b+a)+§(b—a)t22(10+0)+§(10—0)t:5+5t

1 1
x =§(b—a)dt =§(10—0)dt = 5dt

Sub. x and dx into f(x)

[ = flO 300x . fl 300><(5+5t)
_ 1 14e6+50

1+e*

Then this can be solved as follows:

1
1= [FESsd = Cf ) +Gf ) + G (6)

1 + e(5+51)
-1
= B 3oo><(5+5><(%)) B
ty _ﬁ_)f(tl) —WXS =341.8
+e V3

300x%(5+5x%(0))
t, =O—)f(t2) =WX5=50.2

300><(5+5><(%))

tgz%_)f(tg)z X5=4‘.4‘

1
GG )
1. For two points quadrature,

C1:1



1

f?,oo x (5 + 5t)

I= 1 + e(5+50

5dt =1x%x(341.8) + 0x50.2+ 1x4.4=346.2

-1
Compare with the true value:

| x 100% = [FX0:29 ~ 3462 . 006 = 40.4%
0T 246.59 0T TR

True Value — Approximate Value
e= |
True Value

2. For three points quadrature,

C, = 0.555
C, = 0.888
C; = 0.555

1

_ 300 x (5 + 5¢)
I__[ 1 4 e(5+5t)

5dt = 0.555 x (341.8) + 0.888 x 50.2 + 0.555 x 4.4 = 236.71
-1
Compare with the true value:

246.59 — 236.71
246.59

True Value — Approximate Value

X 100% = 4%

X 100% =
True Value & ‘

Ex2: Calculate the value of the given integration.

1
x
——dx
sinx
0

Use two points and three points quadrature.




Solution:

x=%(b+a)+%(b—a)t=%(1+0)+%(1—0)t=

1 1 dt
dX':E(b—a)dt:E(l—O)dt:?

Sub. x and dx into f(x)

1t

I—fl x _ (1 3tz at

— Jo s - 1ginded 2
Sinx sin(5+3)

11t
>+5 dt
I= 1 t.2 Cof (81) + Cof () + C3f(t3)
1 sm(i + 7)
-1 E+@ 1
ty =ﬁ—>f(t1) = 2—?._1)5 = 0.50
1, B
sin(G+—-)
Lo
_ _ 2 2 4 _
t,=0- f(ty) = _Sin(%+(21))2 = 0.52
1 1+@ 1
t3 = ﬁ = f(tg) = Z—Z(L)E 0.56

sinG+-2)

3. For two points quadrature,

Cl = 1
CZ =O
CB = 1

N =

+

N o+



dt
7=1X0.50+0X0.52+ 1x 0.56 =1.06

4. For three points quadrature,

C, = 0.555

Ex3: Calculate the value of the given integration.

5
f\/I + x2dx
1

Use two points and three points quadrature.

Solution:

1 1 1 1
x=§(b+a)+§(b—a)t=§(1+5)+§(5—1)t=3+2t

1 1
dx =§(b—a)dt =§(5— 1)dt = 2dt

Sub. x and dx into f(x)



I=f15 1+x2dx=f_11\/1+(3+2t)2><2dt

Then this can be solved as follows:

1
I = fw/1+(3+2t)2><2dt=le(t1)+C2f(t2)+ Csf (t3)
-1

tlz%af(tl)=\/1+(3+2(‘T;)2x2=4.2

t,=0- f(t;) =1+ (3 +2(0)2%x2=63

ty =%—>f(t3) =\/1+(3+2(%))2 X2 =85

1. For two points quadrature,

Clzl
CZ=O
C3:1

1
I = j\/1+(3+2t)2><2=1><4.2+0><6.3+ 1x85=12.7
-1

2. For three points quadrature,

¢, = 0.555
C, = 0.888
C; = 0.555

1
f?,oo x (5 + 5t)

I= 1 + e(5+50

5t = 0.555x 4.2+ 0.888 x 6.3+ 0.555x8.5=12.6

-1



Homework 15
Use Gaussian Quadrature method to estimate the value of the following

integration.

4
f xe**dx
0

Use two points and three points quadrature.

Compare your solution with the exact solution (I = 5216.92).



