ECS 315: In-Class Exercise # 10
Date: 09/10/2018

Instructions
1. Separate into groups of no more than three persons. The group cannot be the same Name ID (last 3 digits)
as any of your former groups.
2. Write down all the steps that you have done to obtain your answers. You may not get Prapu n 5 5 5
full credit even when your answer is correct without showing how you get your
answer.

3. Do not panic.

P({w'ﬁ) = '15 for wo=1,28 ... 0

1. Consider a random experiment in which you roll a six-sidewhose faces are numbered 1-6). We
define the following random variables from the outcomes of this experiment:

X@=o and Y(@)=1+((@-2(0-3)(@-5-8)
a. Find P[X =5].
X(w) =5 when w=85 => PLx:s]_—_F(-Lg'g)._._ _0;

b. Find P[Y =1].

Y(w) =1 when 1+({_w-2_)(w-3)(_w—5)(w—5)) =1 ‘[—no'\' in
w = X

2/
5 Plv=1] =P(L2}) rp(433)+ P53y = L+ Lsl -

p({w}) =:,16 for w=112.. 10

2. Consider a random experiment in which you roll 210-sided fair dice !)Nhose faces are

numbered 0-9). Define a random variable Z from the outcomes of this experiment
by

Z(w)=(w-T7)".

a. Find P[Z=4].

Z(w) =t wshen (w-‘;)z=l-r
w =22+(t2) =5 or 9

b. Find P[Z >20].
Metned 4: Method 2:

2
2(w)Y20 when (w-3) 220

w 7 yJ20 or uu(?-“fzo -3 49
T 2
P21 % 2.3279 -C L
- '3
none ot tre o w =0,1, 2 9

in L2 Sﬂ-\"-.\"';ca
$hi. condition

> p[2720] = P(Lo}) rPUI3) +PL13) = 2

S WU e s~ 0)F
{
v




ECS 315: In-Class

Instructions

1. Separate into groups of no more than three persons. The group cannot be the same
as any of your former groups.

2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your
answer.

3. Do not panic.

Exercise # 11

Date: 16/10 /2018

Name

ID (last 3 digits)

Prapun

5/5/5

1. Consider a random experiment in which you roll a six-sided fair dice (whose faces are numbered 1-6).

We define a random variable X by:

X(w)=(w-3)(w-5).

a. Find all possible values of the random variable X.

b. Find its probability mass function p, (X) EPLX =]

pl-1zP[*x=-11=P(}+) = Ve
pxlo) 2 PIx=0) =P({35}) ="c =1/3
pxls) 2P[x =31 =P(12¢%) =¥6=V3
Pulwy =pPlx =91 =P(L =ve

c. P[X<I]]

X can be -1.0 2 8.

s 7

o‘-\w\cm:3 Prese values, Huwoe that are T <47

Therefore, PLX £47 = Pi(=1 +Px (o) =t+-% = .'_Z_g N

d. (optional) Plot the function g(x)=P[X <X].

1/e,

rl(_oc) = \1/3,

are ~{ ond ©.

2

1 4 (o>
s/¢ ] 3
/2
L7
D [ —— >
-1 > ]

oL = "1,?
= 0,3

other o€

- w3 | w-3 X () The Possi'a\c velve ot X ave

1 -2 -4 g

2 -1 -3 3 -1.0,3%, %

3 o -2 (o}

“4 1 -1 =1 Remark : This forms the “de faclt® suppert of X.
& 2 o (o)

6 3 1 3




ECS 315: In-Class Exercise # 12

; Date: /10 /2018
Instructions 18 /10
1. Separate into groups of no more than three persons. The group cannot be the same Name ID (last 3 digits)
as any of your former groups after the midterm.
2. Write down all the steps that you have done to obtain your answers. You may not get Prapu n 5 5 5
full credit even when your answer is correct without showing how you get your
answer.
3. Do not panic.

1. Consider a random variable X whose pmf is given by
04, x=1,

Py (X)=40.3, x=2,3,
0, otherwise.

2414

a.MdﬂX:ﬁ}
The ross:blc values of X ave 1,2, cnd 3. AMQAD thevse, on\/ T2
Thevefore, PIXE/Z] =p(1D=0-4

b. Plot the cdf of this random variable.
Recall that tFhe cdt coan be Acr'.vec.:\ -f-mm e P"“" b/ ush\rg

$re ,txl_a) as Hhe Jum' ampount ot se.

w
N
. »

s

1

}f,m
0.3 *——0 Y pxte>
o. & o—0 }rxl"
! ‘e & 3 > st
1 2 3
2. Consider a random variable X whose cdf is given by
0, x <0,
F (x)=40.3, 0<x<2,
1, X>2.

a. Find P[X <1].

B)/ At‘clni-\-ienl Fx(“) i?[x SK],
'ThcfeFo"-_, P[Xéi] = FR(1) = 0.3.

b. Find P[X >1].

Becavse X 1% is the opposite of Tx 417
we know that PIX>1) =1-P[xX%1]1=41-0.3 =0.7

c. Plotthe pmfof X.

For disevete IZV/ Hre Fm"‘ can be derived Lrom +ve ")u-v\P amouvaXs j~ e cd-;.
Here, the jemps in the cdt happen two Yimes 1 ot 220 ond at k=2
The jump amounts are 0.3 and 0.3, n.;,ooc.\-:v;\/.
0.3, &£=0
Theve "'o-'l, Px(%£)= lo3 = 2_:

o.7
o, O therwise. ]
> o

0.%
Neote tvat we a\wa/s vse stem p\c-\- for Pm-f-.

ol 2 -




ECS 315: In-Class Exercise # 13

Instructions Date: 25/10 /2018
1. Separate into groups of no more than three persons. The group cannot be the same Name ID (last 3 digits)
as any of your former groups after the midterm. Prapun 5 5 5

2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your

answer.
3. Do not panic.

Consider the random variable specified in each part below.

i)  Write down its (minimal) support.
i) Find P[X = l] . Your answer should be of the form 0.XXXX.

iii) Find P[X = 4]. Your answer should be of the form 0.XXXX.

Sx

(minimal) support

P[X =1] = ’ox(")

P[X =4] = pu L4

X ~ Bemoulli(%)

{o,ﬂs

=p = 2x0.6667F
P™3

0.0000

becavse “u® s not ia

Yre sopport
= oI
X —-5[3,%] {o, A, 2_/3} _ G) 33__ (%;- O-.oéooo
' R e rr e
oniform
‘ 0.0000 1{2,243) =3

X ~U({2,3,4})

{2,2,4%

= =4 .
becavse 1% iy not ia Se, P[X “] =3 x0.33%%
tle Su(/or"\'

3comc,-\-r‘.c 1-1 - P
A =pL1-p) Pl o,
2 NN TR BN _ 2 -2 .2z
X~Q[EJ REERAES = Zx1 =%.~,o-eet,'+ =Zx(3) =5 "&
x 0.0 24%F
issen = 6_32_1 = 35'3 =5'3 3_‘1| o> 3X3x3A%
I x P
X ~P(3) jo1,2,32...% 1! «_; GRg =2k
% 0-14a% -2%7 ¢ x0.1680




ECS 315: In-Class Exercise # 14
Date: 30/10 /2018

Instructions
1. Separate into groups of no more than three persons. The group cannot be the same Name ID (last 3 digits)
as any of your former groups after the midterm. Prapu n 5 5 5

2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your

answer.
3. Do not panic.

1. Suppose X ~ G, [%J Plot its cdf F, (X) on the interval [-3,3].

S, =ievz -} i
o e
Pl = P P » X=012 - 0.95¢ 3/4 *——o0 :
x : :
o otherwice. 0.5=1/¢ ¢—0
- -4 P
X < - - .
Plx =o] =4 |
g = —— i
PLx =1] = ',‘_LI -s =2 = © ¢ 3

plx=2)=1V;
P[L x=3] =Vie
2. Arrivals of customers at a local supermarket are modeled by a Poisson process with a rate of 4 =0.5 customers
per minute. Let M be the number of customers arriving between 10:54 AM and 11:00 AM. What is the

probability that M >27?

. ™
>\=D.T a—l\?=°-sx9 PMLM)-; [ A &_’
=6 m
z = =3
0.0498 0.1494

P(m42]) =rlm=c] +Plm=1]

- -0
e v oe=(r1de % 01991

-3

-
P[M7z2])=1- (X+1de =1-4e” = 0.8009

3. Consider (a sequence of independent) Bernoulli trials whose success probability for each trialis 1/5 . For each
of the random variables defined below, indicate the name and the parameter(s) of the family it belongs to.

Family

60L1/5)

Random Variable
may fail 0 time.

K = the number ntiI the first success occurs.

N = the number of successes among the first 7 trials.

Bz vs)

This suggests™|
conditional
probability

&= A
(OptionalSuppose we know thajjthere is exactly one
success during the rials. Let
M = the trial position in which that success occurs

Ze(1v2,--,2%)

Let B, be the event thalr the resolts of tne

F.FSF..F

Bernovli trials are
Tt

K posiFon

e
PB,NA)  EBAP

Pm=k|A]=P(Bw|A)= A

= L' T)Pq‘_"PJ‘



ECS 315: In-Class Exercise # 15

Date: 01 /11 /2018

Instructions
1. Separate into groups of no more than three persons. The group cannot be the same Name ID (last 3 digits)
as any of your former groups after the midterm. Prapu n 5 5 5

2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your

answer.

3. Do not panic. f
1. You are given an unfair coin with probability of obtaining a heads equal tou toss this coin

imes. Use Poisson approximation to find the probability that you get “tails for all the tosses”.
n Letr N be +nis RV

—
The number of successes (Hs) in n Bernoulli trials is binomial(n,p) where p is the success probability for each trial.

Her we wont to Find PN =0]
When n is large and p is small, the binomial RV can be approxinated by a Poisson(X) RV where & = P

RN

:.5-»“ i lq,,bc =10 ’i- small
16 -17 -1 _p\ao -4 -0.5

Huc; A=z=N=np =2.5%x10 =< 2%10 = gx10 =0.5 -_ap):N=.°]=¢ ;T-_-c, =e ~0.0065

2. Find the expected value of the random variable X defined in each part below:

x+2 ” Prlos

, eq—1,1,2¢, *

a. py(x)=1 8 ret } -1 -1r2 o
0, otherwise. ¥

kR

3

1 142 - 2
8

2 2 -4
[

Xz 2 Pl = (1)L + (1D2 + ()t =10_5%
E c =Px Cg r w2+ (2 %125

3
T z=4"
0.25, x=13, ” Pl 0.25+C+0.25 = C+0.5 =1
b. py(x)=1¢c,  x=2 I B c =05
X ’ ’ . 2 cC =0.95
0, otherwise.
3 0.25

EX = & s Pyl =(1)0.25 + (2)0.5 + (3)0.26 =0.25 +{ +0.75 =2,
”©

0, x This cd¥ has two jumps; one s @ «=D ud
c. K (x)=:023, X another one is (B =1

1, X > The jump sizes ore 0.3 M3 1-0.320.3 , respectively.

o.‘s} =0,
= =03, x=z
o, otrerwise .,

BX = Z =Pt =(0)03 2307 =1




ECS 315: In-Class Exercise # 16

Instructions Date: 06/11 /2018
1. Separate into groups of no more than three persons. The group cannot be the same Name ID (last 3 digits)
as any of your former groups after the midterm. Prapun 5 5 5
2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your
3. Do :Iot .panic.
Find E[XEJ, ]E[(X+1)2] and Var[X] of the random variable X defined below:
T L x+2 0.25, x=1,3,
-1 "l:_l SJ- E] xe{_131}2}3
¥ % py(x)= by (X)=140.5, x=2,
1 "'%: = %’ 0, otherwise. 0, otherwise.
z—- = i
E[X] ¥ % 1.25 2
4 4 2 4
L 2 = {1x + 2x ¥ 3 x
=(-1)L*J.+1x% + 2xj‘. n z e
. ¥ -_-.-1-r+2.+3‘1-=?_+1‘-'=2_+%-=‘1.5
E[X*] _.1(1+'b+1«.)=3-°-'=—'7;:=25
2 T 4
z Z % puln)
”
=(-rr NaE +OmxE +2mE | Skl ¢ (2oL & (3enbl
= o+ 1x3rax4 Z:6 = 24+94+1° =44+ 45+4 =95
[ } € 2 n T &
Alte-natively, Alte-natively,
- 2 v 5 2 - 9
='Z‘.(K-+nfx(n) E[LXH) ] - ﬂ‘:[x 1—2x+1] [—_[LXH) ) = [E| X ]+ 2EX+1
=IELX1]+L’EX+1=2-5+Z>¢%+1=G =4/S+2x2 +yq= A.5
75t -5+ = ol togs- 2%
= E[x*] -(Ex) =2-(2) = E[x'] - LEX) =45-2
=32 - 25 *2;55':12 = 0.9375 =49-4 =0.5
Var[X ] L le 16




Instructions

1. Separate into groups of no more than three persons. The group cannot be the same
as any of your former groups after the midterm.

2. Write down all the steps that you have done to obtain your answers. You may not get
full credit even when your answer is correct without showing how you get your

answer.
3. Do not panic.

ECS 315: In-Class Exercise # 17

Date: 13/11 /2018

Name

ID (last 3 digits)

Prapun 5/5|5

In this question, we consider two distributions for a random variable X . In part (a), which corresponds to the

second column in the table below, X is a discrete random variable with its pmf specified in the first row. In part (b),

which corresponds to the third column, X is a continuous random variable with its pdf specified in the first row.

o, xe{l,3},
0, otherwise.

px(X)={

L= [ 1

0, otherwise.

- ) (Drp3) = < i 33
2= Px P £ wwde = Scu‘éaﬁ=c.'.‘-_'
2 2 3 Uy
c1 +cd =1 - )
= .c2&
Find ¢ toc =1 =ac-§=cas
C =—
°© “S=1": cE =1 2c=5, xON5H
Method 1: X 5 o continvews RV.
- - - 3 . |
F[X—'\)—rx(‘) =C a=q=C -‘1—0 P[x:.(_'_\ =0 -ccr any o .
Theve fore, P[x=1])=0.
Find P[X :1] He*\n-J 2 - % CM* Acow RV,

P[x=1] = S/;‘(’"J“ Sc-c"A %\.

Find P[1< X <2]

The possible valves of tnis RV ave
1 ond 3. S0 theve b no rom‘\\c valve

in the open interval (1,7.). Thcn_co"-,

Pl1¢x<z\=0

Find P[X >2]

A’T’""l"""f— poss-ble valves ot tnis RV
ave 4 ond 3. Onbf *2” satisfies the

condition ¥ 52* Thr.re.l:efl,

Plx>2) = piis) s e’ =ac =-}°

®=3

2
5 S 3
=CR' =%L3-z>-cj§

Metned 2 : Corsides the "o“ow- rm-\- ition

a=[x¢ ’lu[‘l(x(z}u[x'*]vtxi‘:]

By finite additivity, we have

plr) = P[x 1) v Pl 1ex&2) ¢+ PLx2]) + pLx>2)

1 = o+——+o+p[x>z]

S
%PLX):J:q 2.6



Instructions

ECS 315: In-Class Exercise # 18

Date: 15/11 /2018
1. Separate into groups of no more than three persons. The group cannot be the same Name ID s
as any of your former groups after the midterm.
2. Write down all the steps that you have done to obtain your answers. You may not get P rap un 5 5 5

full credit even when your answer is correct without showing how you get your

answer.
3. Do not panic.

1. In this question, we consider two distributions for a random variable X . In part (a), which corresponds to the
second column in the table below, X is a discrete random variable with its pmf specified in the first row. In part

(b), which corresponds to the third column, X is a continuous random variable with its pdf specified in the first

row.
Ps(1) = 0-1 Px(3)=0.9
1 2 3 2
—x°, xeil,3¢, —X", xe(l,S),
po(x)={10% < £ (x)=1 26
0, otherwise. 0, otherwise.
F €(1,%),
Fov A-‘:cve\'& Rv, it mo be casier o = (
> &
to work on tne plot of cdf F o) = 5/.(4:)3\: S“'*—"'Jt = ;; 3,
Find the cdf fisst, then come back here. .
1 (-1
Fy (%) o, <41, Ll
F (&) = . 143 o, x £1,
X o-1, > Fx"‘) = n (‘g_1> 14203,
1 XD, 20 .
‘ 4, otherwise
: — Fo 1 ;
]
Plot the cdf F, (X) :
©.1 C———p ]
e—\—\ > s '
' + ! > 3¢
v Ty 2 3
L-J 3
- 2 %
EX = 2 % Pyl EX = Kae. £ Lords Suz"ue\x
Py . .
=1%x0.1 +3x0.
Find EX ! a _15:‘)3:_2_ (2 %+-1")
=04+ 2.7 T2 v, ax2
o 1o zo
=2.3 ==~ xI0 _ 22 ., 3033
=20 13
13
N oo / 3 . J
2 =Zac () 29 = S&" (m)de = t_lu‘ ot
\E[_X ] < Px IE[)g ] % >d 20
2 2 - 1
= 01+ Bx0.9 5,2 5 .S
FindE[X’*} P .3 = =2 (3’"’)
2.6 S 26x5
=01+ %1 !
-2 _ 2 i <32 zssp
= Q. sems 3

-
(]




ECS 315: In-Class Exercise # 19

: Date: /11 /2018
Instructions 22/11
1. Separate into groups of no more than three persons. The group cannot be the same Name ID s
as any of your former groups after the midterm.
2. Write down all the steps that you have done to obtain your answers. You may not get P rap un 5 5 5
full credit even when your answer is correct without showing how you get your
answer.

3. Do not panic.

Calculate P[l <X< 2] for each of the following random variables. Your answer should be of the form 0.XXXX.

a) X~U(0,3)

Ao

Pl1¢x<2) = axd = L xo0.2339

The height > 3
muit Le &R A\'\'r.-rr’u:-.'\'ive\yJ the cdf of Ue» s
\“ 3 x=o O & 3,
Yo ave 2 F o < {3—0
*‘D'\'ﬂl avea = 1 o, other wise
TL\:VC'(:OrLJ I’[_ 14X< 9_] = Fl2) -Fl) = &3__35 - _’lE
-3
b) x~5(‘3t)_ e, «>o, e , = o
JACE - .
A x o, otherwise. o, otherwise.
2 2 )
-3 -3¢ -2 -C
F['&xszl = &fx(nax = Iac J.c = 3¢& \l = e - €& o« 0.04%2
1 ]

A\\-“naﬂvo\)l) the cdf of E(3) s

1-¢°"%, «vo,
FxLl) =

o otYherwise .

-

) X~ N(O’l) Theve pou’ PL1 & %xe2]) = Fel2- R = (1 e—L) -(1—(3) -et e:_L

= @Lz) —@U) 2 0.97225 -0.84123 % 0.1359¢

d) X~N(13)

®L%) AF) = Bl5) -8 2 dlosy-os

0.#190 ~ 0-5 = ©0.2190

2?2



ECS 315: In-Class Exercise # 20

: Date: /11 /2018
Instructions 29/11
1.  Separate into groups of no more than three persons. The group cannot be the same Name 1D (last 3 digits)
as any of your former groups after the midterm.
2. Write down all the steps that you have done to obtain your answers. You may not get P ra p un 5 5 5
full credit even when your answer is correct without showing how you get your

answer.
3. Do not panic.

[F2013] Random variables X and Y have the following joint pmf

By (%Y) :{c(x+ y), xe{l,3} andye{L3},

0, otherwise.
a) Find ¢ K -
N 3 For a joint pmt, Z =a
cry 1 [7_ ‘-\] = 2c+ucruerol =1
3 | v 6 16C =1
=1
b) Find the joint pmf matrix P, , o /“’
x\Y 1 > N 1 3
1 | e Ye 1 | Vs Va
. = ) 4/1" 6/1(’ = a l 1/l1, 3/8

c) Find P[X-Y >1] ly s positie
on © itien
e\ 3

sati>fies tne 1
- . X~ -
ey q conditicn ¥ S54% P[ X 713 Y
3
d) Find the pmf p, (X) and the pmf p,(y). 3/%, =1,
Y > Z o .3 Pxler= ) 5/%, XT3
= X
1 | e Ye > A7 o, ohtherwise.
Px,Y -

3 | Y “fe B %Y
z| 2 Pt
“%e 7

3/%,
{m,
o

2

'}
3/ % s/8

Note ¥walr X
e) Find Cov[X,Y].

-

16 6

ldr

2
s ) = 1= +
IEX Zacfx(. ) -

n\Y ] )

)/ = ‘I/
Y =3
otvrevrwise.

end Y ave

2 i&cn'\'ica\\)/ dutriboted.
q - 70‘%1:__1__
= E[xY] -EX IE‘(=5"(-:)

1:‘;— 3x

S

1 T xY1=7 = lx,yy = 178&

")’Fx,‘f(“” q [‘3*?:. c',,% > L (_:Zy) /fsz
< 7

3 v




