Solution Math 202  Quiz 7 (A)
. , 2 3 1
Q.1: Solve the linear system X' = 1 9 X + 9|
. : 2—-A 3
Sol: Eigenvalues are given by 1 9|7 0,=XA=1 -1

For A =1, solve (A— ) K =0 :>[_11 _33‘ 8] :>K1—[_131

For A = —1, solve (A —A) K = O :>[—31 —31 ‘ 81 :>K2_l_11]

The two X; = l _13‘|6t, X, = l _111615
o —3et —e? . lpet et
The fundamental matrix is ® (t) = [ ot .y ] and o7 = 5 [ el 3t ]
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_ -1 — i
uty=[eFat= [ 2[—& St

The general solution is X (t) = X.+ X, = ¢

1 0 1
Q.2: Show that the matrix A= | —1 -1 -1 ] is NILPOTENT. Compute e4* and write solution
0 1 0
of the linear system X' = AX.
1 0 1 1 0 1 1 1 1
Sol: A’=| -1 -1 -1 -1 -1 -1 |=|1 0 0 O
0 1 0 0 1 0 -1 -1 -1
1 1 1 1 0 1 00 0]
A3=A2A=1] 0 0 O -1 -1 -1 |{=]000
-1 -1 -1 0 1 0 00 0|
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