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1. (total 15%) For the binomial distribution p, (A)

(i) (5%) Prove i py(x)=1

x=0

(iii) (5%) calculate the variance: o = <(.x — <;\>)

2. (total 10%) The Gamma function is defined as

- j e dr
0

(1) (5%) Prove that
F(x+1) = xF(x)

(1) (5%) Calculate F[%J

coordinate systems as
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where {M . . and o, =

X, X, = 0

(V,,V;,Vy) can be written in a matrix form as
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where 0< p<1, N and x areintegersand 0<x <N, calculate

' N
(ii) (5%) calculate the mean: (x)= > x-p,(x) and
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3. (14%) Suppose a vector V can be expressed in two different orthogonal

Show that the transformation between components (V,,VQ,V3) and
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4. (10%) The Fibonacci series, 1, 1, 2, 3, 5, 8, 13, 21

relation as a,,, =a, +a, ,and a, =a, =1, calculate

...... , obeys the recurrent
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5. (total 10%) Find the general solutions of following equations
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6. (total 16%) Any complex number z can be written as z = re” where >0 and
0<60<2r,find r and @ for the following complex numbers
() (4%) -5 (i) (4%) In(=1) (i) 4%) (1+i)  (@{1v) (4%) 2**

7. (total 10%)Prove that

(1) (5%) An nxn matrix Mcan be written as M =S+ A where S is a

symmetry matrix, that is S" =S, and A is a skew-symmetry matrix, that is

(i) (5%) (AB)T =B"A"where both Aand B are nxn matrices.

8. (total 15%)The Fourier transform of a function f (1‘) is defined as
F(w)= LJM f(t)e™ dr
! \/ﬁ -

Show that
(1) (5%) If f(/’) is a real function, F(—a)) = [F(a))]

(i1)(5%) The Fourier transform of [ (1+1,) is e'*"F(w) where t,is a
0 0

constant

(ii1) (5%) The Fourier transform of f(al) is ﬁF[ﬁj where a is a real
a a

constant and a # 0
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