Part I Problems and Solutions

In the following two problems, find a fundamental matrix of the given system and then
use it to find the specific solution of the system which satisfies the given initial condition.
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Problem1: x' = [1 2} x, x(0) = [_2]

Solution: We use the formula

where ®(t) is a fundamental matrix for the homogeneous system x' = Ax, to find the
solution vector x(t) that satisfies the initial condition x(0) = xo.

: et e
The answer is ®(t) = [—et e3t] , and

.12 -5 10
Problem 2: x' = [4 _2}, x(0) = [1]

Solution: We again use the formula

where ® is a fundamental matrix for the homogeneous system x’ = Ax, to find the solution
vector x(f) that satisfies the initial condition x(0) = xo.

. 5 cos 4t —5sin4t
The answer is &(t) = 2cos4t +4sin4t 4cosdt —2sin 44 , and

() _1 —5sin 4t
" 4 |4cos4t —2sin4t
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