17PAMCE1001
M.Sc.  DEGREE EXAMINATION, APRIL  2018.
(Applicable Mathematics)
I YEAR    I SEMESTER
Core Elective -I  -  PROBABILITY AND DISTRIBUTIONS

Time : 3 Hours							Max. Marks : 75
SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Define Gamma function.
2. Define negative binomial distribution.
3. Define density function of a random variable. 
4. Define marginal PMF of X and Y.
5. Define Bivariate binomial distribution.
6. Define Bivariate poisson distribution.
7. Define t-distribution.
8. Define noncentral F-distribution.
9. Define converges in law.
10.  Define stable density function F.
11.  Define uniform distribution.
12.  Define n-dimensional RV.

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. Explain Banach matchbox problem. 
14.  Let X and Y be independent random variables and f and g be Borel measurable  
       functions then prove that f(X) and g(Y) are also independent. 
15.  Let X =( X1,X2…Xn)’. then  prove that X  has an n-dimensional distribution if and 
        only if every  linear function of X , X’t =t1X1+t2X2+…+tnXn has  a univariate normal 
         distribution
16. Let ( X1,X2…Xn) be iid N(μ,σ2) RVs. Then prove that and (X1-,X2-…Xn-) are  
       independent.
17.  State and prove Slutsky’s theorem.
18.  let X1,X2…Xn be RVs such that E|Xi|<∞ ,i =1,2,…n . let a1, a2….,an  be real numbers 
        and write S= a1X1+a2X2+…+anXn then ES exists and we have show that  ES =Σaj EXj
19.  (
[P.T.O.]
) Let Xn X, and g be a continuous function defined on R. Then  prove that                     
        g (Xn)g(X) as n→∞. 
SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20.      Let F be any DF,  and let X be a U[0,1] random variable. Then  prove that there exists a 
           function h  such that h(X) has DF F, that is P{h(X) ≤x} = F(x) for all x in  (-∞,∞). 
21.      Let g:Rn→Rm be a Borel measurable function that is if B belongs to Bm then g-1(B )  
           belongs to Bn. If X =( X1,X2…Xn) is an n-dimensional RV then prove that  g(X) is an 
           m- dimensional RV.
 22.      Let ( X1,X2…Xn) be an n-dimensional  RV wih a normal distribution. Let Y1,Y2…Yk, 
            k ≤ n, be a linear function of Xj (j=1,2…n). then  prove that  (Y1,Y2…Yk) also has a 
            multivariate   normal distribution. 
23.      Let X~F (m,n), then  prove that for k > 0  EXk =n/(n-2) and var(X) =  .
24.      State and prove Lindeberg-Levy Central limit theorem.
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