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1. (40%)(a.) Find the general solution to % = -;1’—2?%
(b.) Solve ty' +2y = et y(1 )—lfort>0

2. (30%) (a.) Find the general solution to the following system of differential equations.

g—m=—2y—3z
{gy—sc 3y+ =z (1)

E2 =T —2y+ 22
(b.) Determine whether the system is stable and whether the system is asymptotically stable.

3. (30%) Let V be a vector space over C and < -,- > be an inner product on V. Suppose
T :V — Vis a linear mapping such that

<Tz,y>=<z,Ty>

for any z, y € V. (a.) Show that every eigenvalue of T" is a real number. (b.) Show that two
eigenvectors with different eigenvalues are orthogonal.



