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L. [10%] Prove Jacobi's identily for vectors A, g, and (' :

— —

Ax (B x *)+B’x{(§x/f}+5’x(ﬁx§) = 0.

2. [10%] Evaluate the following ntegral around the circle @ + y? = 1, counter-

clockwisely,

f(a:“ —3y2? + y')de + (¢ —20")dy .

3. [20%] Find the general solutions to the following diflerential equations,
() pdL . (1 + x)y= e,
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4. [10%] It is well known that the Hermitian matrices have real eigenvalues and the
cigenvectors belonging to different eigenvalues arc orthogonal to each other.
What are the characteristics of the eigenvalues and cigenvectors of unitary
matrices 7 Prove your answere.
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5. [15%] Solve the onc-dimensional wave equation % = CZ%I with the boundary

?fnflitiuu W0,8) = uw(L,t) = 0.

G.;{l(}%] Find the complex Fourier series for a periodic function,
' fla) = =1, —w<a<i
I, 0<ze<m.
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. [16%] Using the residue method to evaluate the improper integral,
1zt
/ sdz
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8. [10%] Find the transformalion w = f{z) which maps the angular region :

~m/4 < arg(z) < 7/4 onto the unit disk lw| <1, in such a way that the

three poinls 2 = 0,23 = 1,23 = 2 are mapped to wy = —~1,uy = 0, wy = 1

respechively.
pectively.. &1



