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. Find the recurrence relation and use it to generate the first five terms of the series

of the general solution for y ~xy +y=3.(15%)

. Solve the initial value problem (15%)

0, for 0<r<4

y'+ady=f(t); y(0)=1, y(0)=0,with f(r):{ 3, for t24

. Find the general solution of the equation (10%)

Y

xy +(x=2)y=3x"e”

. Determine the relation between the nonzero constant parameters a and b such

that the solution of the differential equation y = DY s
x+ by
(a) a straight line. (5%)
(b)a ciurcle. (5%)
-1 0 0
. Let A={ 1 3 -3].
1 —
(1) Determine a basis for the null space of A. (5%)
(2) Please find all the eigenvalues of A. (5%)
(3) Please find e*. (5%)
(4) Please find a Hermitian E (i.e., E=E’) and a skew Hermitian matrix F
(i.e., F=-F )suchthat A=E+F. (5%)

(5) Find real numbers «, f,and y suchthat A=a-A’+8-A+y-I. (6%)
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6. Suppose that matrix AeR™ is nonsingular and ieC is an eigenvalue of A.

Prove that 1/4 is an eigenvalue of A™. 8%
g

7. Let 4, and 1, be distinct real eigenvlaues of matrix AeR™ . Suppose that
Avi=Av, and Av,=Aiv, for some nonzero vectors v,v,eR". Please show that

v, and v, are linearly independent. (Note that A = 4,) (8%)

8. Suppose that A eC™ 1s a unitary matrix. Prove that Idet(A“)‘ =1. (8%)
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