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1. (10%) Solve the initial-value problem dy _xy —cosxsinx
1— 2
dx y(i-x°)

2. (10%)Solve x’y"-3x* y"+6xy—6y=3+Inx’
3. (10%) "+ P(x)y' + O(x)y =0 , where P(x) and Q(x) are continuous on some interval !, Let us suppose

»y(0) =3

that y1(x) is a known solution on | and that y1(x}!=0 for every x in the interval |. Please find another
solution in terms of y1{x).

(s +k)* —2k*
5. {10%) Let p(x)y" +q(x)y’ +7(x)y =0 , where p(x),q{x), and r(x) can not be reduced. Please summarize

4. (10%) Please find .&{ 1=7

the cases when we want to find the series solution at x=a.

1 1 113
6. (15%)LetA=|2 -1 ,b=}226
2 4 791

(a) (5%} Find the projection of b onto the column space of A.
(b) (5%]) Split b into p+q, with p in the column space and g perpendicular to that space. Find g.
(c) (5%) Which space contains q?

2 -1 0 1
7. (10%) Let A= 0 -1 0
, _ 01 1 0
0 -1 0 3

{a) {5%) Find Jordan form of A.
{b) (5%) Find P such that P'4P is a Jordan form.

8. (25%) Consider the nxn matrix M=aly+bxpxn” where a and b are scalars, I, is an identity matrix with
dimension n and xn is a n-dimension column vector with all elements 1.
(2) (5%) Find the eigenvalues and eigenspace of M.
(b) (5%) If M is called singular, find the values of a and b.
(c) (5%) If M is called idempotent, find the values of a and b.
(d) (5%) When M is nonsingular, find the inverse of M.
(e) (5%) When M is nonsingular, find the determinant of M.




