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1. Let V be an inner product space and the set of vectors {vi, v2, ... , v} V. [15%])
(a) Prove that vy, vy, ... , vy are linearly independent if {vi, vy, ... , va} is an orthogonal set.
(b) Find an orthogonal basis for the space spanned by {(1,1,1,1), (1,1,0,0),(0,1,1,0)} in R
2. Find all values of a for which the following system is consistent. [10%])
x+y—-z=1
Xx+2y+z=3

x+y+(@ -2)z=a

3. Find the general solution of the following differential equation. [10%])
h_y. X
& x y
4. Find the general solution of the following system. [15%])
ﬁl— =-2x, +X,
!
dx,

= = —4x, +3x, +10cos(?)

5. Consider a real function x(#) whose Fourier transform is X (@) . Prove that the real part of
X () is an even function and the imaginary part of X () is an odd function. [15%)]

6. Find the the Fourier transform of the function e™” 1 ,where >0 isaconstant. [10%)

7. Suppose that the random variables X and Y have the joint probability density function,
P(X =x,Y =y)= f(x,y), defined as follows:

ky
-, 2<x;0<y<l
fly)=1x°
0, elsewhere.
(2) Find the marginal distributions for X and Y . [10%])
(b) Evaluate the correlation coefficient p,, . [5%]

8. Let X, and X, be two random variables with the joint probability function,
P(X,=x,,X, =x,)= f(x,,x,), defined as follows:

X Xy

S (x, xz).= k

, x=12x,=1,2,3
0, elsewhere.

(a) Find the value of k. [5%]
(b) Find the probability function of the random variable Y=XX,. = [5%]






