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(15 points) Find the condition for which the following system is consistent and solve the system.
2x—-y+3z =a
3x+y—5z =b
—S5x-Sy+2lz =c¢
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(10 points) Evaluate the determinant of Z 1 1 1 .
ittt 1_
(15 points) Find the characteristic polynomial, the eigenvalues, and the associated eigenvectors of this
1 11
matrix.] 0 0 1
0 01

(10 points) Suppose that in a block of B bits, the individual bits are in error independently with probability

p. The approximation, P = Bxp, is often made for the probability of a block being in error. Show the
conditions under which this approximation is justified.

(10 points) Messages arrive to a switch at a Poisson rate with an average of 10 messages in a 3-min
interval. Calculate the probability of less than 175 messages in a busy hour.

(10 points) Consider two independent binomially distributed random variables with parameters (M, p) and
(N, p), respectively. Show that their sum is also binomial.

(10 points) Draw the result of convolving two rect functions, rect (¢ /a) and rect (¢ /b), with a <b.
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(10 points) The Fourier transform of the function € is ¢ " . Find the Fourier transform of the
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function fe”" , where 7 is a positive real number.
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(10 points) Find f el
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