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(a} AlB) = PLAO-PIASE e
{ ARV > PLA)+ + P(B}~-1; and
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1. If A ard B are two cvents anc the arahability 7{B) # -, prove shak
e 17 denates the event complermentary Lo I3
Y soar « PUA|B) according as Pl B > or < DA {i5nns 7 .

2004 popu'la,,.ow corsists of all the positive integers end L orobability of chtaining the

=
integes 7 {rom the population is

Py = k{1 -0y~ = 1,2,3,--), where 0 < 0 < L.

{a} Determine the constant I and the meay, the Varianes and mare of this population.

(b) Show ihat 1[0 = 1 - (-‘5}”“ for some positive integer then the median of the

distribulion may by cousider Lo be n + —) (13 pis.)

3 Let g{X) e a non-negative function of the randomt variable X ard I is a positive
conslanl.

(a) Show thal PlylX) =k} =<+ L{J

) WEY = VarX = o? and .’;{(.-\ —_ '} = (1 4o ), then, for any given constant

X —q 3 . MyE
; y< 1 —cAa --c}:]ﬁl—’\z

43 pls)

¢ , prove that P {1 — = ,‘.(a? cgﬁ <
for any A >
. The joint cistributinn of the randomn variables X
funetion proportiona: lo
31 —z)* for 0 % X <1 0<Y <X,

the pacamaters e and [J being cach » —1.

\and Y is defined by a probability density

(a) Find the marginal distributions of Xand Y and evaluate theis moans and vartances.

(b) Delezmine the conditional distribation of X, giver ¥ = ¥, and that of Y, gvien

X = {15 pts.)

e

Lat { X} e a seouencc o “random variables, Suppose! Tial X depends oudy on Moo, Negs

but that it is independens of all the other ra ndom variables {& = 2,3,---}. Show Lhal il
VIN <N <o (t=1, 2,-- ), then

No—jf.— 0 1 prebability,

1t
T . s = INT -
where Ny = E Nooand i, = :\: o with o= NG (15 pts)
£ =1

§. () Statc one version of Gendral Timiy Theorem.

(57 Tha vound-off crror Lo Lhe second decimal place bas Lhe unilors diskibuton o

Lhe inbenval [-0.05, D05}, Use {a) to flnd the pro Jc.]il]lt," approxizraley, thal the

absolule error in t‘ e sumn of 1,000 monber is loss than 1.32 {15 phs.)
= Tor fixed § € {0,1), generaie a seeuence of ingependont ranlom variables {L; L]

uniformly disiribuled on {1, 1), whore Lhe random va arinble & s defned as follows:
i, >t then V=1
Ha

and U,\-_l < g < < Uiy <l Denoie _-';(ui} = [N s c:fl |
boodd @ven t £ (1)

Jr—l

ar

i aot, then Y s the first time such that U excecds the previous vaciak le, e Uy = O
‘:l |.-11r'|_|. 1

Ll ¢ probabiiity

{a) Shiow that P{N is even |

() Finel gléh (10 pls)
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