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3.4 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 -3 271 1] 0.2
AX; =14 4 —1] lO] = I4 =6 l0.7 = 6X,
6 3 5110 6. 1

1 —3 27[0.2] [0.1] [0 ]

AX, =14 4 —1]]|0.7]=1|2.6=8.310.3|=8.3X3
6 3 51111 183l [ 1 .
1 -3 21771071 [1.1] [0.2]

AX3; =14 4 —1|]03[=]02]=59]|0 |=59X,
6 3 51L11 1509] Rod
1 -3 27/[0.2 2.2 0.4

AX, =14 4 —1” 0 ] = [—0.2] = 6.2[ 0 ] = 6.2X;
6 3 5101 6.2 1
(1 —3 2 7710.4] [2.4] [0.3]

AXs=|[4 4 -—-1||0]|=]0.6=7.4]0.1|=7.4X;
6 3 51111 [7.4] [ 1 ]
1 -3 27[03]1 [2] 0.3]

AX¢=14 4 —-1]]|0.1]=]0.6(=71(0.1]|=7.1X,
6 3 5101 7.11 1

X, = X, Hence, the numefically Iargest_E_iger}vaIu_e =7 and the cor_responding

0.3
Eigenvector = (0.1

1
1 6 1
2. Find the dominant Eigenvalue and the corresponding Eigenvectorof A = |1 2 0|. Find also
0 0 3
the least latent root and hence the third Eigenvalue also.
Solution
1
Let X; = 0} be an arbitrary initial Eigenvector.
0
1 6 11[1 1 1
AX; =1 2 O0l|0ol=(1]=1|1|=1X;
0 0 3110 0 0
1 6 171 7 1
AX, =11 2 O] 1]=[3]=7 [0.4 =7X;
0 0 3110 0 0
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1 6 1
AX3 =1 2 0][04] l ]—34[05]—34X4
0 0 3
1 6 1
AX, =11 2 O] [0.5]=[2]=4[0.5 =4 X5
0 0 31LO0 0 0

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

1
o5
0

~ Dominant Eigenvalue= 4 ; corresponding Eigenvectoris (1 0.5 0)
To find the least Eigenvalue, let B = A — 41 since 4; = 4

P ROAN 4 0 O -3 6 1
i\ ~0 0 4 0|=(1 -2 2
0 0 3 0 0 4 0 0 -2

We will find the dominant Eigenvalue of B

LetY; = [0] be the initial Eigenvector.

-3
BY;=|1 ” ] [ ] [ 03333] -3Y,
0 -2

-3 6 1' oy 1 ]
BY,=(1 -2 2 —0.3333 = 1.6666 = —5(-0.3333| = —5Y;

Lo o -2l o [ L[ o | L0

-3 6 11[ 1 1 [ -5 ] 1
BY; =1 -2 2]|-0.3333[=]|1.6666(=—5|-0.3333|=-5Y,

Lo o -2l o [ L[ o | L0

Dominant Eigenvalue of B is — 5.
Adding 4, smallest Eigenvalue of A = -5+ 4 = -1
Sum of the Eigenvalues=Traceof A=1+2+3 =6
44+ (=1)+1; =6,
~ Az = 3.
All the three Eigenvalues are 4,3, —1
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