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Please write the detailed solutions to the following questions.

®

1. (24 pts) Specify and prove that matrix multiplication of two matrices can be calculated by
(1) (12 pts) linear combination of columns )
(2) (12 pts) linear combination of rows.

2. (40 pts) Solve the partial differential equation:
Upe G, y,8) = 17 (Uxx(x,y, t) + Uyy (x,y, t)), for0<x<3, 0<y<5

U(x,0,t) =0, U(x,51¢t)=0, fort>0, 0<x<3
U@,y,t) =0, UB,y,t) =0, fort >0, 0<y <5
U(x,y,0) =sin(x + 2y) —sin(x — 2y), for0<x <3, 0<y<5
U(x,y,0) =™ %Y, for0<x<3, 0<y<5

3. (36 pts) The Laplace Transform and Fourier Transform are defined as follows:
~+-00

L[f] = f(Oestdt,

0

FIf] = f_ Fe-wedt,

H(t) =1fort = 0,H(t) = 0, otherwise

(1) (12 pts) Solve y”(t) + 3y'(t) + 5y(t) = 5te~5t H(t) using Fourier Transform. Specify the
assumptions we need to obtain the solution.

(2) (12 pts) Solve y" (&) + 3y'(t) + 5y(t) = 5te™>t H(t) using Laplace Transform. Specify the
assumptions we need to obtain the solution.

(3) (12 pts) Solve y"(t) +3y'(t) + 5y(t) = Ste™>t H(t) using other methods. Specify the assumptions
we need to obtain the solution.




