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1. Briefly answer the following questions. You will not get any credit if only the answer is given.

(a) (5%) Consider a 3 x 3 system of linear equations Ax = b, where

12 3 by
25 8 and b= | b

357 by

A=

Determine the condition on by, by, and b3 such that Ax = b does not have a solution.
(b) (5%) Let A be an n X n matrix with rank r, then which of the following matrices also

has(have) rank r?
T A A A
347, [24 3A], [A}, [A A}

() (5%) PLOT span([ i ]) Uspan([ ‘1) }).

2. Let P, denote the set of all polynomials of degree less than n. Now, consider two subspaces
V and W of Py which are given by

V= {p(z) : p(z) = 2°p(z™)} and W= {q(z):q(z) = g(-2)}

(a) (5%) Determine dim(V).
(b) (5%) Determine dim( VNW).

3. (a) (5%) Suppose that A = 2 —; ], then determine o and § such that A has eigenvectors

an 4] manee 1]

(b) (5%) (a) continued. Determine Trace(A3), where Trace(C) denotes the summation of
all of the diagonal elements of( C, i.e. Trace(C) = T, [Clis
nxn)
{¢) (5%) Consider another 2 x 2 matrix B with the same eigenvectors x; and % as (a) and
with respective eigenvalues A\; = 1 and )y = 0. Determine B®.

4. (10%) Consider a communication system which transmits the message vy and 7 through a

linear combination with two known waveforms v1(t) and v, (2) by yu(t) + 7v2(t), where y and
7 are real numbers, and v, (t) and v5(t) are given by

Vi) Vaty

T

The receiver receives z(t) and determines the transmitted -y and 7 by choosing v and 7 which

minimize ”x(t) = {(yn(t) + nvz(t))“, where [ly(t) = /< y(t),y(t) > with < y(®), 2(t) >=

f—ll y(t)z(t) di. Now suppose that the receiw i i i
ed signal z(t) is as i
transmitte and . g () given below. Determine the

x(t)
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5 X~ Y arecontinuous random variables » prove E{E{Y|X}}=E{Y}.
104

6 Xis arandom variable * & ~ n are two arbitrary numbers prove that
P{[X—a|25}s\EjX£:—a|"} (10 43)

7 Inthe circuits of fig.1 » R= %Q is a constant resistance and voltage
source E is a random variable of Gaussian with zero mean and variance
o’ . Find the cumulative distribution function for the power loaded on

the resistor.. (15 43)

Fig.1

—_— X . .
8§ Z=VX2+Y> - W= XY are random variables with

1 L)

~e * find £,(2) and £, (w).(1553)
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