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17. First we rewrite the problem as a matrix equation,

x′ =

(
5 −1
3 1

)
x, x(0) =

(
2
−1

)
.

The eigenvalues of the matrix are 2 and 4, with corresponding eigenvectors of

(
1
3

)
and

(
1
1

)
.

So the general solution is x(t) = c1

(
1
3

)
e2t + c2

(
1
1

)
e4t. To satisfy the initial condition we

must have x(t) = − 3
2

(
1
3

)
e2t + 7

2

(
1
1

)
e4t.

Therefore

x(t) = −3

2
e2t +

7

2
e4t and y(t) = −9

2
e2t +

7

2
e4t.

18. (a) x(t) = c1

(
1
−4

)
e−3t + c2

(
1
1

)
e2t.

(b)
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