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1 (15%)

The commutator
[B,A] = BA—-AB =\

of two n X n square matrices A and B is proportional to the identity matrix 7.
Choose only one answer for each question.

(1) [B, A" =7 (A) 0; (B) n; (C) nA4; (D) nAA™"1; (E) nAA™.

(2) 4B =7 (A) e’eB; (B) ePet; (C) ehefeslBAl; (D) edeBelBl,

(3) efeP =7 (A) eAtB; (B) eBet; (C) eeBelBAl; (D) eeBeBAL

2 (15%)

A matrix H is

| (1) Find the eigenvalues of H.
(2) Find the eigenvectors of H and the unitary matrix which diagonalizes H.

(3) Find the diagonalized matrices of H?, H" and ef.

3 (20%)

(1) Calculate the surface integral m
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over the surface of a torus. As shown in the figure,

the inner and outer radii of the torus are R; and R,, respectively.
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(2) Use Stoke’s theorem to calculate the integral
L = [&-ar,

where c is a circle of radius R and &, = —sin e, + cos fe,,.

4 (20%)

Evaluate the integral
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- by contour integration and show your contour and all poles and branch cuts

in the complex plane. (Hint: 4 = (1+14)/v2.)

" 5 (30%)

(1) Find the general solution of the equation

Ed_y_ == ex—i—y—f-l
dx '

(2) One of the solution of the equation
d d
1 -2Y)— — 27— +24y =0
{( x )d:z:2 22Ed:v i }y

s Find the second linearly independent solution of this equation.
(3) The function ¢(z,y) is given on the plane z = 0. Find, for z > 0, a solu-
tion ¥(z,y,z) of Laplace’s equation that reduces to #(z,y) on the plane z = 0.

(Laplace’s equation: V2U(z, y, 2) = 0.)




