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1. Random varlables X and Y have a joint PMF (probability mass function) given by

‘the following matrix.
: Py, ) | - y=-1 y=0 - y=1
x=-1 0 025 0.25
Cox=1 0.25 0.25 0

Are X and Y independent? Are X and Y uncorrelated? (15%)

2. Random variables x and Y have the joint PMF (probability mass function) (10%)

- N N =-2,0,2;
_Jelx+y) ¥
Py y)=4 """ y=-1,0,1
‘ 0 otherwise

(a) What is the value of the constant ¢?
- (b) What is P[Y>X]?

3. Suppose that X is uniformly distributed over [-1, 3] and Y= X% Find CDF
(Cumulative Distribution Functnon) Fy(y) and the PDF (probability density function)
Fy(y). (15%) .

4. For independent events A and B, please prove that A and B' are independent, where
X' denotes the complement of a set X. (10%)

5. Determine the truth value of each of these statements and then prove your answer.
(20%) ’

(a) IxeZVyeZ (xSyl) where Z denotes the set of all integers.

(®) (p—>1)v(g->1) is logically equivalent to ((pAg)->1).

6. What are the truth values of these statements? (15%)
~ () A P(x)—> Ix P(x).
(b) ¥x P(x)—31x P(x).
(c) Alx —P(x)—> = Vx P(x)
7. Construct the given half adder using NAND gates. (15%)
A Sum
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