Problem Statement

Solve using 3-pt. Gauss Quadrature Rule
lf Sxe *dx
0.1

Solution

Approach 1

The 3-point Gauss quadrature rule for
j 1 f(x)dx
is given by
_tf(X) de=c f(x)+c, f(x)+c3 f(x;5)

where
¢, =0.5556
¢, =0.8889
c; =0.5556
=-0.7746
x,=0
x; =0.7746

Tf(x)dx:jlbz f(bza b+ajdx

13 113-0.1 (13- 01  13+0.1
OI1 F(x)dx = jl f( . ]dx

1

= _Il 0.6 /(0.6x +0.7)dx

Using 3-point Guass-quadrature rule gives

_Jl 0.6 £(0.6x +0.7)dx

= [c,(0.6/ (0.6x,+0.7)
+¢,(0.6/ (0.6x, +0.7))
+¢,(0.6/(0.6x, +0.7))
=[0.5556(0.6 1 (0.6(— 0.7746)+0.7))]
+0.8889 0.6/ (0.6(0)+0.7))
+0.5556/(0.6 1 (0.6(0.7746)+0.7))
=0.5556(0.6 / (0.2352))
+0.8889(0.6 1 (0.7000))
+0.5556(— 0.6 £(1.165))
= 0.5556(0.6x5(0.2352)e 20
+0.8889(0.6x 5(0.7000) 20}
+0.5556(0.6x5(1.165)e 2016y



=0.5556x0.4410+0.8889x0.5178
+0.5556x0.3402

=0.8943
Approach 2

ff(x)dx f (b2ax b-;ajdx
ff(x)d —Il3 01f[1.3;0.1x+1.3-;0.1]dx

= jlo.é £(0.6x+0.7)dx

Since

f(x)=5xe™
_}10.6f(0.6x +0.7)dx

1
= 10.6x5(0.6x +0.7)e 20007 gy
-1

1
= -j1 g(x)dx
where
g(x) =3(0.6x +0.7)e2067+07)
The three point Gauss quadrature rule for the
integral
1
_[ 1 g(x)dx
is given by
1
_-[lg(x) dx =¢,g(x)+c,8(x,)+¢;,8(x;)
where
¢, =0.5556
¢, =0.8889
¢, =0.5556
x, =—0.7746
x, =0
x; =0.7746

f ) ds =)+ er(r) +eg(x)

= 0.5556(3(0.6x, +0.7)e2065707))
+0.8889(3(0.6x, +0.7)e 20¢5707))
+0.5556(3(0.6x, +0.7)e2(0x+07)



= 0.5556(3(0.6(— 0.7746)+ 0.7 )¢ 20s0776)07) )
+0.8889(3(0.6(0) + 0.7 )¢ 251007
+ 0-5556(3(0.6(0.7746)+ 0'7)6—2(0.6(0.7746)+0.7))
= 0.5556x0.4410 + 0.8889x 0.5718
+0.5556 % 0.3402
~ 0.8943
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