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Find a general solution for 2xy’ + y* = 1. (10%)
Find a general solution for e3¥y’ = 2(x — e%®) + 1. (10%)

Solve the initial value problem y"' + w?®y = §(t — 7) with y(0) = K, and y'(0) = Kj, in which S is the
Dirac delta function, w, 7, K, and K; are some constants, ® > 0 and t = 0. (15%)

Consider a symmetric matrix

2 0 1
0 0 0}.
1 0 2

(a) Find the eigenvalues and eigenvectors of A. (15%)

(b) Find a diagonal matrix D and a matrix P that satisfy D = PTA*P. (5%)

A=

Solve a wave equation
*u(x,t) ,0%u(x,t)

=0
ot? dx?
that satisfy boundary conditions u(0,t) = 0 and u,(L,t) = 0, and initial conditions u(x,0) = 0 and
u,(x, 0) = v,, where u, = du/dx and u; = du/dt. c, L and v, are constants. ¢ > 0 and L > 0. (25%)

Show the set of function, 2x, x + 2 and x?, defined on x € R are linearly independent. (10%)

Consider a set of functions which have the form

M
_ ’2n+1 " (2n — 2m)! .
n(x) = 2 ;0(_1) 2rml(n—m)!(n— 2m)!x i

where n = 0, 1,2, ... represent any positive integers, and M = n/2 or (n — 1)/2, whichever is an integer, €.g.
M = 2 when n = 4 or 5. These functions are orthogonal on the interval -1 < x <1,
0, m¥n

1
_L%@%mu=h L

If we try to express 5x* + x3 as a series of these functions on the interval —1 < x < 1,

oo

S5x*+ x3 = z CnPn (),

n=0

please determine the values of ¢; and c¢. (10%)




