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1. Find a solution to the system of differential equations

fr= =7 - 9
g = 6f + &

satisfying the initial conditions

In matrix form, this system is

PY_ (-7 -9 f
g ) \ 6 8 9 )
The characteristic polynomial of the associated matrix is
AN (—THOA+(=T-8=6--9) =X - A—2=(A+1)(A—2).

Thus the eigenvalues are A = —1,2 and the eigenspaces are

e 5)-e(3)
s %) w4}

So the eigenvectors are ( _32 ) and ( _11 ) The general solutuion is therefore

(5)-ecr(5)owr (). noen

To satisfy the initial conditions, plug in t = 0 to get the system of equations

3a + b = 1
—2a — b = 0.
Solving this gives a = 1, b = —2, so the solution is

f(t) =3e " — 2%, g(t) = —2e7" + 22



