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1..(10%) Custorners arrive in a certain sliop according to an approximate Poisson pro- 

cess a t  a mean rate of 20 per hour. Let S denote the waiting tiiue in n~inutes uritil tlie 

first customer arrives. 

i).  Find the cdf F ( t )  = P(X < t)  of X .  

i i )  Show that X(t) =!${ is a constant where S ( I )  = 1 - t ; ' ( l ) .  

2.(10%) Let X and Y he two independent Poisson r s i i d o l ~ ~  variables witli ineall X l  and 
Xz Find the conditional probability P(X = z I X --I- Y = k),  where ~r: = 0 , 1 ,  . . . , k .  

3.(15%) At a hospital's emergency roorrr, patients are classiiied a r ~ d  10% of' thein are 

critical, 30% are serious, arid 60% are stable. Of tlie critical ones, 40% die; of the 

serious, 20% die; and of the stable, 10% tlie. Giver1 tliat a patient dies, what is the 

conditior~al probability that  the patient was classified as criLica1. 

4.(15%) Let X equal the nurnber of flips of a, fair coin Ihat are required to observe one 

head. 

i). Sliow that  P(X > k -t j 1 X > k )  - P(.X > j) lor i~onnegative integers tk and j .  

ii). Show that r l ~ e  rnolrier~t gerieration f~iiictiori of X  is i T f L a 7  wllel-e p = 1/2. 
~. 

iii): Compute E ( X )  arid l r a r ( X ) .  
- .- ---. 

5.(10%) A drllrilteii rnerl l ~ a s  n lceys, oile of which open the door to his office. fie tries 

tlie lteys a t  raiidorn. Compute tile lrieari aild tlie variarice of tlie iiuiTiber of trials to 

open the door if' the wrong lteys (a) are elirniiiated; (b) are riot eliiriiriated. (TIint: The  

nigf in problerii 4 n ~ a y  be lielpful !) 

ti.(20%) Let; X l  arid X2 have indeper~dent gain~na distribution witli parameters tx, U 
and ,O, U .  That  is, the joint p.d.f'. of .Xl and X/'2 is 

Find tlie distribution of Y = ;Tf?i;;. 

7.(20%) Let X.1, . . . , X,, be i.i.cl. randoin variables with rneail LS'(X1) - / L  arid variance 

i). I'rove tliat for any e > 0, one lras I ' ((  X1 - p I>  c) 5 $. 
2-'" y .  

ii). Prove the weak law of large nur~ibel.s P ( (  -$;LL .- jr. (2 E )  - +  0 lor any c > 0. 


