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1. (a) Let U be a unitary matrix, i.e.,.U"! = U". Prove that the eigenvalues of U have absolute value 1. (8%)
(b) Let A be an nxn diagonalizable matrix with the characteristic equation

AP ra A rad+ag=0
Prove that
' A +a, A" 4 raAvag, =0
where O is a zero matrix. (8%)

2. Solve the differential equation

y”“ =10y +35y” - 50y’ +24 = g()
with the initial conditions

y(0) =y’ (0)=y”(0) =y"”"(0) =0 (10%)
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3. Evaluate Om (12%)

4. Evaluate the surface integral ” zdo
b

with I that part of the plane x + y + z = 4 lying above the rectangle 0<x<2,0<y < 1. (12%)

5. What are linear and nonlinear differential equations? (10%)
(a) !s the follow equation linear or nonlinear? Why?

ot  Ix\ ox

(b) What is the difference between the solution methods for these two types of equations?

6. ¢(°‘)=J.1 x® +1

o Inx
Evaluate (a) d¢/de (b) the integration, i.e. d(cr). (8%)

dx

7. Let ¢n be a set of functions orthogonal respect to a weighting function w(x) over a finite internal

interval (a, b), which means

#0 n=m
=0 n#m
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If f(x) is written as f(x) = Z énq)n(x). derive the expression of by and give an example of ¢n. (10%)
n=0 -

8. Solve the following equation

ox? ay? T
with the boundary conditions shown in the following figura. (14%)

u=0
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u=0
9. Find the solution of the following equation. (8%)

dy 1 3,3
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