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PROBABILITY

Let (Xn),»,be a sequence of independent random variables with the distribution
P(Xa=1)=p,P(X,=0)=1-p. Define T: 2 — N U {+00} by T (w) = inf{n |
Xn(w) =1}, if {n | X, (w) = 1} # ¢ and T (w) = 400, otherwise. Find P (T = +o0).
(16%)

Let (X,),> be a sequence of i.i.d. random variables uniformly distributed on [0, 1].
Define Z,, = min (X 1,X2,*++, X,) . Does the sequence (nZn)n2 , converge in distribution
? Why ? (16%)

Let (X,),»,be a sequence of random variables such that P (X,. = ﬁ) =
Does it converge in distribution ? Why ? (16%)

- Let X3, X3 -+, Xm be m independent random variables with values in N U {0} and

with a common distribution P (X; = k) = p, (k > 0). Define

'7n=.' Zpk

k=n

Show that E [min (X, Xy, - -, Xm)] = 520, 4™, (16%)

n=1
Use the methods in the probability theory to find
nk

lim ey L (16%)
netoo” L]

Ir\ P)’oba.bflt‘ty SFQCQ, (.Q., B"} P)/ let Q2 :[0"], B = Bavq’ ;}:peu , P= LebQS ue
Meosuye , X (w) =sin (27w) and Y (w) = cos (2nw) where w € [0,1].

(a) Are X and Y uncorrelated ? (10%)
(b) Are X and Y independent ? (10%)






