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UNIT — Ill- SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS

PROBLEMS BASED ON EIGENVALUES OF A MATRIX BY POWER METHOD

1 -3 2
1.Find the numerically largest Eigenvalueof A = |4 4 —1] by power method.
6 3 5
Solution:
1
Let X; = 0] be an arbitrary initial Eigenvector.
0
1 -3 2171[1 1 0.2
AXi =14 4 -1 [0 =[4 =6 |0.7] = 6X,
6 3 5 110 6 1
X2=1-3244—16350.20.71=0.12.68.3=8.3 00.31=8.3X3
1 -3 2 0 1.1 0.2
AXs =14 4 -1 0.3] = [0.2 =591]0 ] = 5.9X,
6 3 5 1 5.9 1
1 -3 2102 2.2 0.4
AX, =14 4 —1] [ 0 ] = [—0.2] = 6.2[ 0 ] = 6.2X5
6 3 5 1 6.2 1
1 -3 217[04 [2.4] [0.3]
AXs =14 4 —11| 0 |=10.6(=7.4]0.1]|=7.4X,
6 3 51111 174! [ 1 |
1 =3 27[03] [ 2] [0.3]
AX¢ =14 4 —1{|0.1}=10.6|=7.1/(0.1|=7.1X,
6 3 5111 171 | 1§

X¢ = X7, Hence, the numerically largest Eigenvalue=7 and the corresponding Eigenvector =

0.3
0.1
1
1 6 1
2.Find the dominant Eigenvalue and the corresponding Eigenvectorof A= |1 2 0]. Find
0 0 3

also the least latent root and hence the third Eigenvalue also.
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Solution:
1

Let X; = |0| be an arbitrary initial Eigenvector.
0

1 6 11111 [1 1
AX; =1 2 0H=H=1H=1X2
o o 3llo] lo 0

1 6 11011 [7
AX, =|1 2 0]1 =[3 =7[0.4]=7X3
0 o 3llol lo 0

X3=1611200031040=3.41.80=3.4 10.50=3.4 X4

1 6 1][1 4 1
1 2 0][|05|=1]2=4]0.5
0 0 3 0 0

X, = X5, Hence, the numerically largest Eigenvalue=7 and the corresponding Eigenvector =

1
05

0

AX4_ = =4X5

. Dominant Eigenvalue= 4; corresponding Eigenvectoris (1 0.5 0)

To find the least Eigenvalue, let B' = A — 41 since A; = 4

1 6 1 4 0 O -3 6 1
1 2 O] [ 4 O] = [ 1 -2 2 ]
0 0 3 0 4 0 0 -2

We will find the dominant Eigenvalue of B

1
0] be the initial Eigenvector.
0

Let Yl ==

BY, =

5 37l

-3 6 1
BY, = [ 1 -2 2 ‘ [ 0. 3333‘ [1 6666‘ -5 [—0.3333] =-5Y;
0 0 -2 0
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-3
1
0

BY3 ==

6 1 1
-2 2 ”—0.3333
0 -2 0
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-5 1
= [1.6666] =-=5 l—0.3333] =-5Y,
0 0

Dominant Eigenvalue of B is — 5.

Adding 4, smallest Eigenvalueof A = =5+ 4 = —1

Sum of the Eigenvalues=Traceof A=1+2+3 =6

o /13 == 3

All thethree Eigenvalues are 4,3, =1
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