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[20 points]. Consider the matrix A = .
; : 100 1-0
; 150 2
a. Find the determinant of A.
b. Find A
| .
1 -6 =2 11 o .
[15 pomts] Con51der A={0 6 3|and b=|—-9|. Write bas a linear combination of the columns of ‘A .

1 -5 -2 19
| ) |
[20 points] Two packet streams arrive at a switching node, one from a voice source and the other from a video source.

Let X be the number of time slot until a voice packet arrives and ¥ the number of time slots till a video packet arrives. If

X and Y are geometncally distributed with parameters p and g respectively, find the distribution of the time (in time
slots) until a packet arrives at the switching node.

[15 points] A channel has mputsX €{0, 1} and outputs Ye{0, 1, g}. Assume that P(X—O)—O 3 and that
| P(Y=0|X=0} =0.7, P(Y=£X=0) =0.3, P(Y=0{X=1) =0, P(Y=£X=1) =0.2.

af Evaluate the probability P(Y=5).

b. Evaluate the probability P(X=0|Y=¢).

c' What is the most probable channel input if we observe an £as output?
l

‘ t, 0<t<l
[15 points] Find the Fourier transform of () = { =

0, otherwise’

[15 points] Find the convolution of x() and y(¢) with X(£) = e u(f) and wWE) = e'Ztu(l‘) where u(f) is the unit step
functlon





