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Suppose that you are distributing three balls, numbered a, b and e, into chree
booces, numbered 1, 2, and 3. Eacl box may contain more than one ball, Assame
that each arrangement is equally likely. Let A be the event “one of the buxes
is oceupied by more than one ball”, while the event 5 means “the first box is
vecupied at least by ball a”. Let 14 be the indicator function of A, that s,
14 = { 1, il event 4 happened:

0, otherwise,
Similarly, we can define for 1g. In this problem we consider two random vari.
ables X and Y where X = min{14, 15} and ¥ = max{l,,1g}

(i} How many possible outcomes are there in the sample space”

i) Are X and Y independent? Why
(i1} Compute the conditional expectation E{2X — ¥|¥ = 1.

Let Xp and X; represent the lifetimes of two machines, machine 0 and machine
L. Suppose they are independent exponentially distributed with respective pa-
rameters Ay and Ay so that

P{X;=th=e™ fortz0,0=01

Define two random variables N and [ as follows:

. { L A < Xy,
N = )
i, olherwise.

L= min{}i'.;.,.!:'l}.
That is, N = 1 if the machine 1 has a shorter lifetime than the machine (I,
while I records the time that the machine is dead, whichever comes first
(1) Compute £{X) X3).
(i) Use the joint density function of Xy and X, to compute PIN =0,U =t}
the probability that the machine O dies first and it does so afier Lime ¢

(i} Notice that L' is a positive random variable, What are the marginal density
functions of N and L7

A roulette wheel has 38 slots - 18 red, 18 black, and 2 green ones. If a EaLIl-

bler bets 31 on red coming up, he wins §1 with probability 18/38 and loses

B1 with probability 20/38 Let Xy, Xa,... be the outcomes of successive bLots,

taking values only on 1 (win) or —1 (lose), and are assumed to be ii.d. random

variables. Denote 5, to be the amount he has won/lost after n boes Cleurly,

ElXi)= —$1]9 and £(5,) = -85

(i) What conclusion can be :man:lu by the weak lnw of large numdbers| WLLM)Y

(i} By the WLLN, is it true that, almost cvery gambler wi) dehinitely loss
money and will never win Lack again if he bas plaved long enoughiie
S o< U for moz= N7 Why

(i) For no= 100, the gambler is expected to bave lost 3526 on the AVEE AR
However, there is stil]l some chance that the gambler's money remained
nonnegative at = 100, Find out this probabiliey,

Let £ have a Doisson distribution with mean A Compute the penerating function
F(s*), and then use it to find the variance of £,
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Table of the WNormal Distribution

* 1 3
'lh{:]:j J,E_c'b'."?dy

o] X

To illustrate the use of the table: ${0.36) = 0.6406, ®{1.34) = 0.90%9

] 1 2 3 4 5 L] T ] 1
0.0 95000 4.5040 35080 D.5)20 DS160 O.51%9 O.5%39 05379 05319 [.5339
01 05398 0.5438 0.5478 05517 0.555T 05596 05636 DB6TH DETI4 D753
L2 05791 05832 03871 05910 05948 Q.5%8T 06026 DEODGL DEIQS DLEL14]
b3 0G1TH 06207 0.62585 D.E241 06330 06368 006406 06443 06480 DE5S1T
b.4 0.6554 06591 Q6628 06664 Q6700 JATIG DETT? DEE0S 06844 DoaTH
0.5 06915 6950 0.0885% 07019 G4.7054 07088 07123 DTIHT 07190 0T34
L6 07257 07250 4.73% 0.7357 47389 D.7T422 07454 07486 0.THLT 0O TH4l
0.7 O.7580 .7TeLY Q.T64F Q7673 07703 07734 O TTE4 077931 07811 0.7HIZ
08 07831 47930 4.753% O0.9%6T 07995 008023 08051 05078 04106 05111
0.9 40.8159 O.BVE6 0.931% 08218 0.E264 0.8528Y D.5315 08340 04365 O0.438%
10 08405 38435 08461 0.9483 08508 08531 08354 Q8377 O83%% 0 86F]
1.1 08643 $.8665 08686 08708 8723 DET4D O 8TT0 08740 045910 O.HEID
1.7 0.B843 0.EEEY 0.BEEE 08907 {.B925 U E943 D SY6T 04940 05957 Q4013
1.3 05002 59049 D.SDE6 09087 49,5099 1.9115 D49131 049147 Q918% 4.7
1.4 B.%192 09207 0BU%222 0.9336 B.9251 DO9265 0.927% Q9292 Q0306 0.93L%9
LS D.9332 09345 09337 9070 B9342 09399 09406 Q9418 0.942%9 D944t
L6 08452 09463 09474 09454 09495 09505 09505 049535 09535 0.9345
LT 5554 09564 09573 0.9582 0.9591 0.959% 09608 09616 09625 40615
1.8 05641 09649 05656 0.9664 0.96TL 096768 00685 0 0651 0. 5659 O 6706
1. D 3T13 09710 09726 L57TF2 09718 09744 O.4750 L4T36 DHTE] LHTET
20 DATT? 09TTH D.9THI D.9THE 0D.A97%3 0.9795 O 9803 D.5%E05 09512 09817
X1 049821 049876 09830 09834 0.9B1EF O0.%847 Do%s4d 09550 09854 09457
27 00861 Q.0864 Q9868 098TL 00875 D.GETH 09581 09534 09887 09850
2.3 Q0853 U.98%5 J.UBS%E 0.8900 09504 059906 009905 09911 09013 J0%LE
24 03915 09920 0992 04534 05937 D997 09931 0.953F 0.9%34 0.49%16
2.5 DS9S DGO Do%%A1 0.8%4F 05915 09946 09948 0A904% Q0051 Q0952
2.6 0.9951 09955 09936 0.9957 09950 094960 OQ.9YE) . 4GE2 {4963 0 %96l
2.7 09965 09966 0.9957 09968 0.996% 09970 Q0571 08572 0GOTI 09974
LE 0074 0007 09976 09977 09977 Q0578 0.59T9 0.o99TI 09930 09951
T8 oQ9%8] 09582 09982 09983 09984 J.BRE4 DS9S 09935 0 9956 0 9986
1.0 0.9%E6 L9957 [.9987 Q908R 0.USEE {.9959 09954 0 9954 09900 0 94949




