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Q.1: Solve the linear system X 0 =

264 �1 4 2
4 �1 �2
0 0 6

375X.
Sol: Eigenvalues are given by

�������
�1� � 4 2
4 �1� � �2
0 0 6� �

������� = 27�+ 4�2 � �3 � 90 = 0
27�+ 4�2 � �3 � 90 = 0, Solution is: � = 3;�5; 6:

For � = 3; solve (A� �I)K = O )

264 �4 4 2
4 �4 �2
0 0 3

�������
0
0
0

375 ) K1 =

264 11
0

375
For � = �5; solve (A� �I)K = O )

264 4 4 2
4 4 �2
0 0 11

�������
0
0
0

375 ) K2 =

264 �11
0

375
For � = 6; solve (A� �I)K = O )

264 �7 4 2
4 �7 �2
0 0 0

�������
0
0
0

375 R1+R2�!

264 �7 4 2
�3 �3 0
0 0 0

�������
0
0
0

375
�1
3
R2�!

264 �7 4 2
1 1 0
0 0 0

�������
0
0
0

375)7R2+R1�!

264 0 11 2
1 1 0
0 0 0

�������
0
0
0

375 K3 =

264 2
�2
11

375
The three solutions are X1 =

264 11
0

375 e3t; X2 =

264 �11
0

375 e�5t; X3 =

264 2
�2
11

375 e6t:

Q.2: Solve the linear system X 0 =

264 1 0 0
2 2 1
0 1 0

375X.
Sol: Eigenvalues are given by

�������
1� � 0 0
2 2� � 1
0 1 ��

������� = 3�2 � �� �3 � 1 = 0
3�2 � �� �3 � 1 = 0, Solution is: � = 1; 1�

p
2; 1 +

p
2

For � = 1; solve (A� �I)K = O )

264 0 0 0
2 1 1
0 1 �1

�������
0
0
0

375 ) K1 =

264 �11
1

375
For � = 1 +

p
2; solve (A� �I)K = O )

264 �
p
2 0 0

2 1�
p
2 1

0 1 �1�
p
2

�������
0
0
0

375

1



) K2 =

264 0

1 +
p
2

1

375

For � = 1�
p
2; solve (A� �I)K = O )

264
p
2 0 0

2 1 +
p
2 1

0 1 �1 +
p
2

�������
0
0
0

375
) K2 =

264 0

1�
p
2

1

375
The three solutions are X1 =

264 �11
1

375 et; X2 =

264 0

1 +
p
2

1

375 e(1+p2)t; X3 =

264 0

1�
p
2

1

375 e(1�p2)t:

Q.3: Solve the linear system X 0 =

264 1 �1 2
�1 1 0
�1 0 1

375X.
Sol: Eigenvalues are given by

�������
1� � �1 2
�1 1� � 0
�1 0 1� �

������� = 3�2 � 4�� �3 + 2 = 0
3�2 � 4�� �3 + 2 = 0, Solution is: � = 1; 1� i; 1 + i

For � = 1; solve (A� �I)K = O )

264 0 �1 2
�1 0 0
�1 0 0

�������
0
0
0

375 ) K1 =

264 02
1

375

For � = 1 + i; solve (A� �I)K = O )

264 �i �1 2
�1 �i 0
�1 0 �i

�������
0
0
0

375 �iR2+R1
�R2+R3!

264 0 �2 2
�1 �i 0
0 i �i

�������
0
0
0

375
K2 =

264 �i1
1

375

B1 = Re (K2) =

264 01
1

375 and B2 = Im(K2) =

264 �10
0

375
The three solutions are X1 =

264 02
1

375 et; X2 =

8><>:
264 01
1

375 cos t�
264 �10
0

375 sin t
9>=>; et =

264 sin tcos t
cot s

375 et;

X3 =

8><>:
264 �10
0

375 cos t+
264 01
1

375 sin t
9>=>; et =

264 � cos tsin t
sin t

375 et:

2


