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1. A vector B is formed by B = Vu X Vv, where u and v are scalar functions. Show that:
{a) B is solenoidal; (10 points)
(b} B =V X A, where the vector A can be expressed as:

A= %(qu — vVu). (10 points)

2. Find the Fourier transform of the function fl)y= v’% ﬁ; with ¢ > 0. (15 points)

3. The beta function is defined as: B(p, q) = I'(p)I'(q)/T'(p + q). The integral representation of gamma

function can be expressed as: I'(z) = fom e ttZ"1dt ,Re(z) > 0. Show that:

(a) Blp+1,q+1) = 2 [, x?**(1—x2)? dx ; (15 points)

(b) J1,(2 —x®)dx = é—f;_% (15 points)

4. The differential equation P(x,y)dx + Q(x,y)dy = 0 is exact, where its solution ¢(x,y) can match
d¢(x,y) = 0. Show that the solution can be expressed as:

P(x,y) = f;:) P(x',y)dx' + f;; Q (x5, v)dy' = constant. (20 points)

5. (a) Ais a non-Hermitian operator. Verify that 4+ A" and i(A — A") are Hermitian operators. (8 points)
{b) Using the resuit in {a), show that any non-Hermitian operator could be expressed as the combination

of the two Hermitian operators. (7 points}




