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6. Let (22, F,P) be a probability space with Q = {1,2,3,4,5,6} and F = {0, {2,4,6},{1,3,5},Q}.
Let U, V,W be mappings {2 — R defined by

) ) 1 if w is odd., . 5
[ (w’) = W, | (w‘) = { . 5 1 (w’) = Ww",

0 if w is even

for w € Q. Determine which of U, V, W are discrete random variables on (€2, F,IP). In each case

justify your answer.
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5. A number N of balls is thrown at random into M boxes, with multiple occupancy allowed.
Show that the expected number of empty boxes is (M — 1) /M~~! and compute the variance
of the number of empty boxes.

(Hint: Consider random variables X; = 14, where A; = “the ith box is empty”, and their sum.)

xi - 1A-’ A = id‘ Vox if mf'hb N bells — M boger
Y‘(-...-)-)(M = :a-_ M‘IJ‘} !7“!/3

M
EI)Q ‘““"Kn] = Z:_; [l"" i ‘*‘"l‘j)

\I"t——1)’J
M
_ N WY

M M M
Eli ++xd] =7 €ldg] =2 E[t,1,] = 7 P04

|,]'=1 ),)'=1 )=
M
= 7 P4) +ZZ?(A;/'A7')

i =1 ; 2y |
R hley
N W P
it = B )

—e el g
(a) F(z)= {1 S0 Fm:{ >0 () F@) = (e +e)

0 T < 0 <0
]
— 1 et » e al-cond, 1
~? () af -00 3 —
l+e”

(b : F'= —(1 v ) gt (1) S 0

(«): f"= _g'xl(—-lx) = Zne"‘" -0
b 230

7. Let X be a random variable and ¢ is a real number such that P(X =¢) > 0.
(a) Show that the distribution function Fx is discontinuous at the point = = c.

(b) Does the converse hold?
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8. Let X be a random variable with distribution function Fx and let Y = max{0, X }. Show that
Y is a random variable and find its distribution function Fy in terms of F'x.
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9. Let X be a random variable. A real number m is called a median of X if

P(X <m) <= < P(X <m).

DN | —

(a) Show that every random variable has a median.

(b) Give an example of a random variable that has more than one median.
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