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1. Solve the following problems

(1) Let A= (ajf) be an nxxn matrix such that for each i=1,..»

we have -

iﬂ,,=0

=i
Show that 015 an eigenvalue of A, (8%)
(2) A recursive formula is given as
ra=4r -t | & =2r 41

with the initial values, » =100 and 7, =10. Determine

lim% =7 (8%)

(3) A nonhomogeneous system of equalions is given as
x-2y+3z=1

2x+ky+6z=6

~x+3y+{k-3)=0
Determine the value of & for which (a) the system has aunique
solution (3%), (b) the system has no sblution (3%}, and {c} the

system has general solution {(3%).

2. Solve the foliowing partial differentiat equation:
28 &%

—éT = -5;—2- +

Ax,03=10

8601} _
E™

8L =0

0

Please solve the problem according to the fellewing the steps:
{1) Sepazation of variables: 8 (x, = (x, Hte(x). (5%)
(2) Sulve @ (x). (5%0)
{(3) The variable y (x, £} needs a further separation of variable. (5%)
{4) Solve wx, ) and get the full answer of &(x, ). {10%)

3. (a) {10%) Find the eigenvalues and eigenvectors of A, where A is defined as
follows.

—6 -4 -2
A=y —4 -6 -2
-2 -2 17

{b) {5%) Find a diagonal matsix D and an orthogonal matrix P, such that

D = PTAP
(c) {10%} Find the solution x(2) for a linear system,
D _ Ax(y) e
dt -?E‘
with its initia! condition x(0) = (2,4, 3)7. - 2
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4. In a computer language of your choice from Basic, Fortran, C, Pascal and LISP
(a) Write a computer program with comments to solve aroot of  f{x)=x"-7x
using the Newton-Eaphson Method, 10%
(b) Write a compuler program with comments to solve the numerical solution of

following first order initial value problem. 15%

Y=t p=l, I=1ts 10
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