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Problem 1 (Warmup Problem: Bakground Material)(a) Assume that X1 and X2 are independent random variables and that they are uni-formly distributed in the interval [0; 1℄ . What is the probability that X1 +X2 < 1and X2 � 12 ?

(b) Let �(t) = A sin �T t�T t , t 2 R . Sketh �(t) and its Fourier transform �F(f) . Labelyour �gures appropriately.

() Determine A so that �(t) has unit energy.

2



Problem 2Let X � N (0; �2I2) . For eah of the three �gures below, express the probability that Xlies in the shaded region. You may use the Q -funtion when appropriate.
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Problem 3Let H 2 f0; 1; 2; 3g and assume that when H = i you transmit the signal si shown inthe �gure. Under H = i , the reeiver observes Y = si +Z .
x1

x2
s0s2 s1

s3(a) In the above �gure, draw the deoding regions assuming that Z � N (0; �2I2) andthat PH(i) = 1=4 8i .(b) In the �gure below, draw the deoding regions (qualitatively) assuming Z � N (0; �2I)and PH(0) = PH(2) > PH(1) = PH(3) . Justify your answer.
x1

x2
s0s2 s1

s3() Assume again that PH(i) = 1=4 8i and that Z � N (0; K) , where K = ��2 00 4�2� .How do you deode now? Justify your answer.
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Problem 4You are taking a multiple hoie exam. Question number 5 allows for two possible answers.Aording to your �rst impression, answer 1 is orret with probability 1=4 and answer2 is orret with probability 3=4 .You would like to maximize your hane of giving the orret answer and you deide tohave a look at what your left and right neighbors have to say.The left neighbor has answered ĤL = 1. He is an exellent student who has a reord ofbeing orret 90% of the time.The right neighbor has answered ĤR = 2. He is a weaker student who is orret 70% ofthe time.(a) You deide to use your �rst impression as a prior and to onsider ĤL and ĤR asobservations. Desribe the orresponding hypothesis testing problem. Note: Beonise and lear. The point here is to show that you know what onstitutes relevantinformation.

(b) What is your answer Ĥ ? Justify it.
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