ENEE 324  Solutcons od. HW2

n~k '
(7)) Let b (hp)= (1)) dundli the binornin) probabilily
?(? ex\w‘u\s)=l—b(6 0,5-) (’5 0.5
(¢
P (payur 2 wins)= 1- blize, 2)~b (12,1, z(~(~>—\1 L(g £6.619
Arswer P\O‘V“] //
Pm Wer q\o
@ : K\‘% tO.’bBOS//

\0

@(oq In%ms‘cmg qustion. I the manbles ang (ndistingu ishable ,then there
s just one way o pastilisy them urto pairs beauuse (’/V@x&?[awmmf

Nswlld v e same oyctome.

F the manbles ang humbeeed 1,2,.-,8, then thene ang
[ s si(e)(e))(%)(z)\ _
L[l 2 224 | T4z 2 L 2 *2{25%0 WQ&S :‘.Obwag%
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Eithey, answer L3 owceptaé& - supplied With correct reasoning
(b) Evew @«hwp bos the same pm@a&&“@/ 3o the needes fuantsfy
’(5 # al{emmunﬂ &n@%; 2%, 0.2:2 _72

4 all possuble @mewfs 6! T 720 /
@ B Undev the uniform dishubufion # gentuples the needef @u@nﬁ{-\yﬁ
(\‘5)
2~ 0.19
(20)

@  let Kus us write the aumbeas as 000,004, ..., 294 Let A be
the subset of numbers that ntain L i positin (=123 .
The nweded quanlily = BEFRA+IAZ\ - LALAL) < 1A, Az~ A2 Az) + 1Bk Ay
= 3.100 - 3.0 & | = 27] =$ AUk numbers wWith
ot dast one 1.

271
Peob (Ramd@m numbey ontalls 2 one D)= oo = 027




€) Let b =% blue balls tn Yhe fingt wm

r=34# BB rd lls in the ficst um
Bg?t\mg ‘Wtal prob. theorem

~b
" P (the chasen ball 18 blue) = +, —gb;r + 3 ég}@«)

This nunber is maximal when b=1,T=0

- and Quals 0.722...
Mrisuer - place a single b ball and no el balls i one of ¥he urng




ENEE 32Y. Problem set 3

@ Let p= P(a tandom potnt $'/q> =:;‘
Answer:— [=5p0-p)?=(-p) "= 1~ S'q—?’; . 7_353:\: 0.3¢F

@ =300 } P-.-.o.ooob"
" The paramslis £-dhe— Poison dleshububa, A= hp il

:;Prob (O e [ e 2 Camy e mﬂq)bi,p,,)

~1.5 2 - 1.5
x e (I+ 9\+% Y =3 356 = 0:35

@ Pl oermoe >¢)s 1~Plnone ae-egual F5 6 )-=1-0.9"=¢.¢
0.9Y< 0.1 = r»22
®,,-. The Pmbﬂ-bt'eifj that both fvlayeu 937" the Samf numben o ¥
Liualy R R ra ey D
Z QR Z - ()

[

To co)u{xm 2 (;n)z obserie %ib
)= Z () = 26
- C=>

e

®? et F be the §a£lur-z event. We know Hat
P(FiA)=0.2, P(F|8) =03 p(Fld) =0.34

Use the Bayes fovmula to compule—PLIF)-

_PROPE)

PCF{A) PCA) + (1 8) 7(E) + R FLO) P(g)
0.36-0.2 6.0%2

= 0.2:0.8+ (.,3-05 +0.3{-0-2 ) 0.¢¢ < 0.15+0.2F2

p(CiF) =

_ 2 _
601 1;0'%%
0. 3820
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L : L 1D -{l-2]
@ EX= Z.O.IJTL1=0.I'JT'ZL = 0.5 -—6——‘-':38.50)J

i.:'f r:;

~J
= 1.2».?5!//

@ Suppose that the irst Hime we Reve seen both H anol T

s h. This can ﬂgﬂ»gm only i the Stquunce % (e a,ta‘}o
(ond neluding ) toss n s

zTTthH}
A5 HHM...HT

Rny other seguenct 9? outiomes Would have resulled in &Q’Hfrg
both W and T eanlien than n.

The probabitity — P(Ag) = O%_L g

2 2
BN = 2 rpoe) = 20RIIRG -1+ 20
n2u
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ENEE 324 HwY.
@ Let X be the RV equal To the number of cands befpu thi |Tace .

b3 ,
P(X:L> - (L"() - Lf :

(52) &l
o\ an oee appears

no 0ees avnong on khtreal
the {irst o‘»enea(

EX = Z L P(x=0) (COMPW%)-

@ Lot X be defined ay in Pwﬂt La.
L

X~ gean (§) , Whew P=g; =35

N
P(X»a) = %Cp) :(%)e’o.w//
at lecst A tries
befme the £irst sucess

@ ECx(x~2)] = glx%2x]= EX*-2EX = EX"-2 =3
= EXt=5
‘ 2 -
Var (X)= EX gQJ -y Var (-3k25) =aVar () =3¢y
i
TE the gellow is courteous enough to retorn the coafs to the hanger, then

!

his Pﬂ)bﬂbb 4‘3 (4 cuceest LS N evew time,
A geometuce RV (P~L) The expretation  EX=n, Van ()= ;L“V\(VH)

and the cuccess is desernched by

Tf he's o true boor, and Tosses the coals On the §oor, then

his Prob o,? spccess  n treal O S

\ n-(c-1)
S T T G el
o luck in Hhe First £
ff-ma 4,
oL succesd

Thug, his sucees Teme 15 um%m/weq Alshibuled  bthween {1 2,. }7 So

- Yﬁ( \ hi\
&E y Vo = 12 \




Use the provided //swcessf/,Prcabodou&'f\tj9 C.e., p=0.03 of taking more than & yeans.
re
@ Prob (2,;%2‘8 o 24 took more Hhan Syeéws)

(e (3 beos 00y o a2

WW& the claim that 370 take © myw than SJW ?Oohj Pmbﬂcble
(the Ompuled Number is <502, ) Tt is not fair fo rgect the cloiw.

_ N\ l
&) p@- Zpame-zonripd,
| p\(@): |- 1’7@ >ﬁ//

Pyt (011) = %\ S i%\%&@

PXT ((,O) _ ‘QEM p _ ,/LP _
P ) By (b0l +fxy(bt) L ed () - P//

PxTCO.O) Y. (-p) R 7 (p)

~
-_—

l»\
o) pl) e

Pﬂx (0(0) -

@ T(WQ (s77) axxmmér\g e that X and ¥ aw tndgpendent bearust we do not
have any (nfoumation to  conclude m%%wé}c)

q q
(0)  P(x+=1w0)= 7 P(X=(,X=W-) = > P(X=0) P(Y=10-)
: =1 (=1

(0= {~1 9

q . . 8 2 &
A GO CORNES A NG U 2

(=1 o

B P (110)= P(Ix=adnfeme]) pfr=d) P(Lv=10-
) % [xey p (XJF\{:[O) qfl(l'(’)g

Pz("f)g

e’f’l(l’(’)g

((10) =0 doe all L <D e (%0

=

=4 e all &2, 9
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ENEE32Y HW5, Solulions

G) X o 12> ¢ ) N
Dl | S T S
(0= 0 s
o) o Tavgaay  [ao\f22)\__ [30\[22) /30) o
EXe|| >t ﬁ‘(,)(s)*lfﬂ(z)ﬁ(a}h )T
Ca/ (u /L T .
- X 2.3079 B
o . .
L’ Tum ¥ 9 F W" )
B =0 -
=  w
P{r< H)W@W%ﬁ{;}_&ﬁf}:eﬁclw
P}hl = |- ﬁxlﬁl" -6 —e -2 = |-€ U+2~'c)/

-FFI'U
—The—joent : R D

——— %F—rs—the—reed:&c*—s-hﬂwﬁ—m-
{"4,9'-) = PJ(“') Pvr.:(f'll"—) &'ne, Wheve the To muﬂniplﬂ ane Mdea[ below

b |lp = (5] o), ne O

[e[n) = P(al{ the fadures oceured in [bcalioas L, (n -_Fadu_res)

T IX

iHL.

We nust Comwl

o the cases M =61, 'f-' J.Jr =0 'j'a-f-l“?fﬂ then

Fota)
P othuwis

st ot then gll the @luw occwy En focalﬁm; Ltl,e.. |
7 | A R B _ ‘ t-a‘,
art-{pach—such—eonfigq ,@r%mjm&e% ( "H)
o Wal e ~ [+-2) ; VL__F I%i
2| potoun n O, {,, T
_ o (aln)=s (t\ L =280,
PxiN




&)
@ (Vv A - M _ P({x=k} a {xer= n‘J) P({x k}) Pf=n-k)
Fiia AG PQeryon ) Z pylo 1y )

0§ Cowse k, can be onlﬂ on¢ o£ the numbenrs

{1,2,..,n-)
We obtain i
pp) ) o L ketgn

P, (AR = { 2T oot pre™

0 {m( a“ othex L

@ We Rave SLn(X’Y)— 0 fwe X = any irtkg—e"v

(3 =) Fhen
We obtain |E (5 (X8) )0 E[Ces(m] Z g —Zﬁ((m)

n even
O\_ef X be the RY Wﬂ b the (% roll such +hat among  the
oultome %P this and oll the {ﬁ-LVLOu.S rolfs  each 4‘”@( 6 Numbgns
shows ot fliost once.
Let  A{’= the event that nhumby ¢ did net rhow cn the first n rolls.
P(AMY =(3)"
n 0

P(X>n) = P(Aiuk, u. n))" ZC_JP(AI: A')

wherg  the sum 5 on J L.,5 and oll the Combma,ttonj Lo, ’J
s

e 0= (B OGO 00
Py (1) == (1) P(> ) :(g)“'_g(é_)n; ool 5[}

fo n=¢,7,. .

b )=0 ffe n=1,2,345
> 1 th t that fee <]
EX = Z n h(’b) 1‘\\‘1 & Comgwte this usrtln% G;i?(ct-x)fiﬁ
n=4 Z A = _‘GTE)"?-T'
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ENEE 324 Hwé, Soluftons

-
=) Sy
,ODC\, -

© L= 3
K
E | e & s 2% {@dxs

o W

E [(:os"‘)(] =

fo - 2
X3
o
ex- (28 a @) -3
e etl P w0 (the inkgal divager, VarX does naf
= ¢ nregia ver 7
Vo (70=3L8d% = 34 “I\‘f d 4 emf)
\.{

2

& £ [nx}- S L
() We ik EX- \@x ~603)duc= & 5 EX" S@x (o= 2 sV X= 53 G5

N 2
+82-i—~f:\-‘(h2

2 ‘it -l-ri‘n_
P( X-EX\ € 4@'\ \ Qx (Mo = (3& 21)\ ) =
) 27a%s \ 9--275
() ke -2 (T ) ‘
\ 1) |
' ° -_3_-3.%_\}_5:\’-_?(3-;-%) 5 J&



@ The PDF o,f, student's artival at 4he bus stop is (counting from & 4Sam )
{
o) - {/go 0 <2 <D
0

ofw

To wait <10 min he needs To amive behoeen 80 and 200 yor (3:20,9:%)
% waik > Smin he needs T amive edhey, belween 900 and 9: WIS
or behween 7:30 and 1:45

Thus  Jhe fiob. fe wa,;,iirw <0 mia i'SE}} foe wailigf 215 min fslé—‘{
(&) We need P (b~4%0) or PEb>2Yu{bea))=
@ Let X be @ random fad( ; Y*é(x*"—:“)

90~ x5 (Fhis must be a REALLY
P(X>,%3= P Y > -\1—712) = l—-CP(B.B) 5-p - (this E“;r‘ge lass !)

- (6.&')-‘?(3.@) ~ guEpdt 0.00126
P(s0 <% <q0) = p(s,ozs‘f< 6.8)— Y
. o) - (01T 0.777

< Pl-0TEEY <30

P (70 € X <30) P(-07 )
o (0 ¢ X< T0] = PL-usicY -0 = q>(-0.1ﬁ'c\>(::sﬂ~, 0.127
P (h<E) = P(Y<-us) = op (-4.54) T2l 0

Jd
7

wiprll Lo> tN



Problem set T solutions

X £0

© F (=) = KS g3 dt=t 0L

L=\
- pCest g P (0o ) Y (x<-{T69) =5 (09

P (Y«
0 4 <& -2
= V- §08) <2< €
\ |

)= F)=20y) I ey<) o pgo B g

@ A monitoe ucll Last <|5000ﬁr55 :’f— X <15

|5
Q AN = 1.5 2
L)P(x<53 S olﬂf.‘”—-‘x—\\:—-q—g'\-l-z
(b) P@<X<L2§]\{){<\.5}\_— FX(I .15)/F (|5 %/%— —;’i = (;-:2;?_ %:z
Lo Lo &t _xt N\, T ode=
@) E@ax] S M e ga e’ PO e = K
@ —e0 () W
(the ch,t {afeqeal =1 lecounse @ /z/\ﬁ; s a?ﬂ‘:%wa”])
To ’Fmo{ the PDF O:E Y, take "l'I>/o then
Plyst)= P(— T <KedT) =2 P Lk
7y - xY, _3/_L

) = 1, 9P \[_ ~1)= 2 o e_ oL
*“37’0 anOlOfd"T-—'d—<0
@) First, ootz @ (=0 (3-1)=ta=0s
'
R st nce
() =423 217 ):é(%.za-z.sa): ‘%_":ng-

p(®)=P(1¢ x£a.7)= K- Fx
N : @) _
ELX|8]= \mg . (@olx JJ”MB() b %
BGE X
Efxie] = b g 2= L @ 23 17%) = 1%6;38 1208 o 21y,
-7

17l 7 and O OfW”
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Problem set 7, solutions (Fage?)

© W ko Oy ttpios) F ) - 19 ) =26 -2
PO> %)= S\&xTCmg)olgo(x—HsLe Wjo(x»Se ‘,W@e)/
Lol us find PDE Z =X+Y, i@‘f 3}4—5% Z= X+gr i€ W

() §ziv & )= b (°8) ={B ﬁ;gﬁ sg}

<

and 3 .
Now ‘eﬂfé Z=3 ) then Y can be On'ﬂ bedoeen 2,
by Txz Y, £ (35 )
Y1Z £ (3) 1}2(3) .
' o Cﬂ =
The POF ’S‘Zl*{ LS CDm{)uJﬁa{ bz*’e -
3 -e
%ZB): S Szly (3) 4 )= Séle. 50(16 .e -e .
- 2
~2y .
Ftnal[ﬂ ,5\”2 (&|3)= ii = 25Y¢<3
0 otherwst

@ o0
@ : - A X-2.Y
x"‘l’\{?’z/ QL P(X'pf){z.\: g S ?\‘?\Ze U(jo(ﬂ(
2, & mexdx 0) <0 o
-0 &Aewg?\:ﬁ ya&ja{x-ﬂ?\e g%e dy ol v
0

( ot " e O~2?~
XA () = 22,0 o Az}R !
:Aige R P 3 € Se (AcAz) Ax +€

0
=C

-9_(9\ +95) 0
A "|‘?\2- /

P (max (x,¥)»2 ) < 1- P et} fYeal) =\~ Pxs2) P(Y <2)

- (1~ ehm‘)(l e_m‘)__ ‘2?‘*1_&2?'2. -2 (Ar+22)
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Problem Set 7, Solution of problem 7

--llxl
5oy X~ Laplace (3) gx(z |- X

Y ~ Unif Lo2] 'FT (g).-.i Dexs2
(@) R(Z>alYD)s B(222Y) = P(x+Y>2Y)s P(X>Y)

wﬁm Y30 w.prob. |
) [ Aﬂ dgeh

> 2

g faedd®™ [y [

-~

"_’o X:j_ : ys 0

50§ 6): (57 5) 01 - g f ) f (20

The integrand depends on the Sign n\‘j y - (x-2)
' -2 (X=%
l‘g Z=X <0 op .DC>7;} Hhen g& (z_-x): e

The
" [ e -2 (%-2) ax-2)( ¥ 2’- ’-f’- %)
S_ie | dx--qe l ) Lco
o b
X afxez) * arn) 2(0-2) %, ] A 2,
d i} d
i & +j e dx= e +3€ }
5@»4 ia Ll ! aw_n 2 a(re2)
z (i
0£2¢2




PI'OUE‘m set 8, Solutions

@ LC% X,: ~ %EOhL(_ﬂ_;LQ__f)’ (=1,2,..1.
X, is the RV that is | if the first foss [ands th
q (ouhse P(xl:(‘):: l.
Kow thire ane -l €
et 5 051 TR e e rto an ey b
) 3
: - :
P(Xn,:ol)"(i)} hﬁ;} ¢z
Genoally X is the oy equal To
takes out one more emp% box | Coun'hnqa (fwm
resulled (n (-1 thenprfef boxes .
We o Qeehéy the gzu.an'lifg
n
E(Y;""Xzf’---"‘ Xn) =]+ H{}f.‘-rﬁ SIS bf—h,/

(@) We have

¢ masble into an é’rnpﬁd box.
equal to the numbey

hores T and if X is the BV Ehoctistif
then

the humber o,fi the toy Thalt
the Toss that *ﬁ:’b’:ﬂn{

cov (XY)_ |
2 . ) ; ‘
L = p(xy) oy 3 cov (X,Y)

Cov (X.Y) = %

Vo (3X-5Y+7] =9 Van (X1 #5 Van () = 15 ©v (K7) =20



3
Croblem cet I, solutions Cf)age@)
(3D Let L be the random numbo of b pey 4ty
n~
FL(n)=Q¢p) P, Nn=623,...
P(L>n) = Z P (- p) Q—p)"*, n =g;/4,

=ns
Eft)=P(T <t)= P(L<I000t) = (= P(L> ooot) = [~ (1)

-t (~1000 n{1-p}
= (.€ ( () , t20 .

{ooot

Answer: T ~ exp (moo/n =
@ For X=3: We ﬁave Y"‘-‘UﬂlT[\U;m]} 3o

3 2l <
fyix (gD < {x bR

0 lza>¢zo

Scnce {—k(ﬂ:]:( , 0<ox<y, we Ob‘lﬁin
<Y<t , p<ag |

/%
Fwy (% y) = UET(&(H(I){YUC) ) {0 Otherwest

: !

_ [ do g2
ﬂf(%!)- g f:“l”éj fuz O<55; ) g [n(lfdﬁ )_1,,% Siz‘ :Vf
d o
USL'ng Law ajf Tenafed E’Xpﬂd“ajiou we obtan

ev- £, [EfW)-E2 =1
firea. "ﬂ*ﬂ = \' \xscg idﬂ dx = Slga{mfe%/

o O



Probb,m Set 8, Solutions (,90{,43)

©

Sence My (&) = eT_-' ' ('HO)
s (oX+h) c asK bs
MY(5)= [ J Ee =e §£M, ()
bs e (cu-b)s e bs
i as (a+b)s —bs

We re,cognc?_ﬁ MT(S) 05 the tansfornm qg a L(lu'@uu RV on [b Q-{-g

@ We fHave chg):(§5+§)q
o %~ binom (n=v,p=4)
e )= £ Q)" @G B

ool

16 32 1 _12_2
=gt Ty T a 3/
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