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€ and &y, are the Levi-Civita symbol and Kronecker delta in 3-dimensional space, respectively;
using the Kronecker delta to express following results:

(@) Xk €ijk€tmir

(b} Xk €x€rji. (10 points each )

(a)} A and B are two matrices, under the similarity transformation A’ = UAU™! and B’ =
UBU™, show that trace (AB) is an invariant quantity. (5 points)
(b) Hiis a nonsingular Hermitian matrix, show that det(exp(H)) = exp (trace(H)). (10 points)

V is the gradient operator and V is a vector field, show that
1
VX(UxV) = —2~V(V2) —(V-V)V.

(10 points)
Find the general solution for the ordinary differential equation, ¥ =2y’ +y = 0. (10 points)

f(z) isafunction in complex plane.
(a) Explain the meaning of an analytic function, {5 points ).
(b} What condition can lead f(z) to be an analytic function? (15 points)

(a) Explain the residue theorem. ( 10 points)
(b) Applying the residue theorem in complex variable theory, calculate the integral
“sinx
—dx.

0 X
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