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1. Find the general solution of xXy+y’ +xy?y =0; y(1)=1 (10%) :

2. Find the general solution of y"+y'-2y=f(t); y(0)=0,y'(0)=0 with

0 for 0<5t<6:
f(t)=
2 for t26

(15%)
3. Find the general solution of x’y"+3xy'+y= X2H2x+3 (10%)

4. Let u(x,t)=X(x)T(t). Write a solution of the following boundary problem.

2
@ = ka—l; for 0<x<L, t=0
ot ox

u(0,ty=u(L,t)=0 for t=0
u(x,0=1 for0=x=L

(15%)
5.(a)Let Abe an 5 x nmatrix with detA 0, and adjA denotes the adjoint matrix of A. 4 is one
eigenvalue of A. Find the eigenvalue of (ade)z +1,,.(5%) (b)LetAbean nxnmatrix

and A*+2A4+21=0.Foranyrealk,is A+ kI invertible? If yes, find the inverse matrix in
terms of Aand k. (5%) (c)Aisan nxn real and symmetric matrix. If k is an integer and
k22 If 4*=0, findA. (5%) ‘ '

6. (a) If vectors X, X,, -+, X, are linearly independent for n> 2 and n can be an odd or even

number. Determine (X, + X, ),(X, +X;),(X; +X,),-..(X, +X,) to be linearly dependent
or independent. (10%) (b) If three column vectors of size 3 v,,v,,v, are linearly
independent. Find rref{v, }v, 1v;], where rref denotes the reduced row-echelon form.(5%)

7. (a)In order to make the geometric matrix series [+ A4+ A +..-converge, what kind of the
eigenvalue of A is? (5%) (b)Find the sum of the matrix series in part (a). (5%)
5 =510 0 5
-3 3 2 2 1], .
8. Decompose 52 0 -10 into LU, where L and U denote lower and upper triangular
1 -110 2 5

matrices, respectively, and U should have leading 1 in each row. (10%)
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