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E NEE 224 . Home ass'aﬁnmeﬁt 2, Solutions

- ?\‘(
FX(Q = & ;-! , k=00

=2 o
- 3 - 9 )\
]PYX 53] = e 3 (Z :" ).—: e (\+3+ '::'F‘i):o,SL}?Z
K20

Electron- 0.2 Troton- 0.3 Neutring - 0.4  Neotarkele - .1
5 |

() P (st electnon in Yyt o\wea\mcon) =(1-0.2) - 0.2 =0,0812

() P (Ist proton no ealier +hah 5* observation)

'n, :
= P ( First 4 observations are nst p&o’rovss) = (-0.3) = 0. 240\

(c) P ('O ohservations have 3E, 2P {N,"(emyfy shﬁs)

N (3,‘20, Y ) (0-2)’ (.3)* 6.4)o ’)L'



3. (We ane assuminé that X and Y are inalepenclem‘)
- =L -1 2 &£
() P(X(, Y- 0-i) = P(!-P)L ‘P (=) = p &P, =13, 3

3
pray (07 £ POEY- 0-i) = Z P () =9p2C1p) "

P(X=k n X+Y=l)
PCX+Y =Ib)

(4) (Hlo

o (e PY(‘O"k)___. fz(l-[’)g_i "
Ip0p* gyt T 4 b2

Peix (klw) 0 othepwise

4. Xy~ Bernoulli (P.) X~ Bernoull (P:.)

Z =X\~ Xa,
C4 P(X=0,Xo=l) =(-p)Pr , C=-I
P(X.=0, Xp=0)+ POG=1,X=1) = (-p)(l-po) + pr o, €50

L P(Xi=t,X=0)= pilkpe) , =1

e[z]- E[X]- EX] = pi-p

€022 = - ((-p)pa+pi(i-pa)) + 0 = pitpa = 2pp2

Var (2) = E[22] - [2])* pitpe-2p.pa= 7+ 2pipa-ps”
= ng Pi Fz(i"Pi}

P (8°




5. Range (2): {6,,2,3}

P (0) = P(K—'O nYéfi,3,H})-’6..2=!-=o.z
Pz(l): P(X=f ﬂ\fé{hS,‘i})'?' P()(gfz};} GY:—‘))

= 031 +(0M401)0.72 0340357045

Fz(’-) = P(x-.:z n\{g}s,ué) =04x(0.2+0.0)= 0.12
Fz(a) = P (XrB N Yez‘z,*@) =6.]x(0,2+0.1)= 0.03

Pz(i)'-'-’o 3 f#‘o,'.z,.g

€. FY(D) =2 wa(“'@" i(p) +aps

py(t) = Z Py ()= g P d (M) =2 = I=pyle)

ny(‘to)__: /o P _ % P
Px (1) Fx‘r( +Pey () 2pti()
pelx (010) = Paglos) 2 (op) , 30P),
P (©) -p () &

Thus, Y and X age connected Via a Binary Symmetric Channel

Q (ect. 6>

P\{‘x (Oll)-" .-:F
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ENEE324, Solutions of HW.

B F (y)- P(Yq) = P(2xen, <y) = P(X <4 (-12) <, 1(5 m)\@\

NS 4% iy
I -
T Fx() S £ ) db=-6.02 S e“"tovt--e,nw\ = |~ éoolx
- 0D

—0o N g
"'001 -0°[

B R R L TRV I
A et ‘
() P(Y<so)= F(so)xoasx

b) EY - g 2= a
() BY = 2Ex +12=2- & +12 12,

Y

Prob f22)

@ m | L

L b 2ba. “x R

~Tofid b, use- normalization 14 fu9dz)= LR [(b) s (] - Ao

t

. -":Fi. 2b=¢ Y ap T
T Y a—1b- 25ax
e Sé-%'é“*} G (a 2 )

lr-a,
G B ik ’”)
Vaf()()= EX E()()"'___@_;_)l (oh. Paf;e,r or-%jcomrmr)
:_ b b
¢ &p). [ x oy, 26 -
@ p(ble ) | Ehaae g %’%‘M“z—
b_a.-b .L
\
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ENEE324, Solutions of HW4





F@)=%05+0.12-0.0052"

)
. b
DXt

l Ly (o

L

_ _ _ _-_-ﬂ-:.:—— hl
= i
[}

ﬁ

)
l{ T > 500

[

£ 665 £ < X=S00
jr-m(x).-.o.s‘s'(rdi-‘g'ﬂ ~o0.001 Iy UsXs=sS

VEx ardl -Fg(:xj:o O/w—




Peoks.

(L—} P(E{rl\r—‘_P(El ‘}\..

{9 [ § D v e plosag =S}

=(i=p) (1~ E(®)) +p (F (o))
7t 7Tty

whice F (2)= CDE gt N(o)

= (-p)(- (=] +p P(<)

£ C 1 [ " i \ 1 .
(b) Substeraie p={, &= g, =0T

ple)=2[1-@ (1 \fz'.')) +§q>(-0-?\/2> x 0.0738

Pra.lplem? . Random resistance X~ N (1000, o/ ?.) ; dencte CDF by

\u«rm@w—&ﬁ%\aﬁwse»\-s-was—ae-—e

E, (100)~ & (q00) = P (29 )- @(-100) =a ()~ = 0.5

—mm—Bywmm—rv?r-fwr&me‘m

_J

INow let Y~ (050, o) find

P-(200 < Y= twoof =~k fiteo) =Fy(00) = ‘P( 50) GPE'SD) ROTH2

Answer - The new yield & F.27,
) (e




ENEE 32Y. HOMC a;;i1hmgn,'[- 55 Solu'l'im'lj

. Let Y be the ernor of the reading , A=1Y) be its absoluie
VaLuE. WQ \(now ‘H\od' YN.N-(O,U") for Some un\mown v,

Com‘,ww_ Fe(2) Fi(x)=0 if x<o0
F (x) = \?(X <x) = fP(-x sst) = &Cpcg)—l, x20
Kz X?
eyt -Vt
;x(x)- d; Fx(i)'-‘ 3 &‘:\IZT%T e N = \/;:2"_;‘-_ e )x>,0
= 0 X <0

/o"-
Elx]- S £l Ax j— Sze “dx = T

We need -l-o {ind

(> EB‘])= \~ P ( Efg‘]) == CP(\E) = 1= 9(0.7979)

&~ 0.212
(o'oseP.VQ Hhot +he answeR cloes not c[epe:ncl on the oactual

value o E(x]- 0.25 )



Problem® . et i, Ko, Xs, Xy be the RVs for the giniShiime & the runners
We Aave dor the team rowce timt Z:

L = X%t Xa¥ Xy ~ XN (432, 4-€8)3) -W(208, (16)*)

P(Z <206) =F; (206) = @(2%‘2)= P(-1.25) = (- P(1.25)%0. 056

(note  {hat bg the protéem statement P (X <) is posifive  which makes
ho rhjsical sense, But (¢ Pmd—ica{{y Ok 1o ijmoré)_

P‘roe&rnB ¢ See hext page .
Q X0

M © We hawe Fx(m): X O<x< |
Lz
y)s P(rsy)= Pln 22 <y )= P(x< =)
= Fx( \+e5‘) |le"al , — 0 <Yceo (rw’re that O<l:79<lcf0fd”g,)
-4
’ e -0 < o0
= F = g<
Fyl4)= R Ly) e
Y('i) Note that & —-'3-
0.25 = {T 5)

§ybg)= Q+e%91- (+é“‘)
(e, J}\‘(g) is an even funchion

W




&,

Find e faom gS gﬁ’f (2) dxdﬂ =\

d§§ E.x- o\a(clj Ax ( e
>0

O

(-]
-e!
¢

°

2% -
jola‘( -e +e) -Le

l =
-.-li; =} ¢=2
-z'zl

5’1&(1)'-&{‘;(.‘((’“9 Aj‘fae.z'ﬂ"‘-j‘a(- -x.,)}’c'-'.'l(e -€ , X %0
%(9)' Sw Q-x oLat-e'?(e=c 5)] e vd>,o

LI 2
-2y -x A

H("‘i) sze a{aatg-l e age - -9) 0sysxecw

- J;X:f(""-") 2™ Sany
J;m(x d F(#) Qe
NV N Y ) ~xe2 °°+ , é.oul‘m
E[xnz]-gxe dus e | Jx
2
*

X2 ®0 -2
1 lge, olx

Since Ygx e 4-28 x \

L R
= Q*H.;:Q:‘"' ID// e .,
PD(+Y$\] .:2“ e-x-‘jdxdj:lg ge-x‘jabw\j-t-zs fe dxdy
D " =0 oo : x:‘/z y=o
L = -
‘ =l[-e-”;°olx+.1s-e”°xalx

T ) oly

tlj(e_-ejo(x-}ZS(e-e
o "




5.5 X~ Unif [od] Y~ exp(n)
7= X+Y
Gongete f5 (1) = { 5, (28) i ) g
IE 0szsl, dhen [ (z-g)#0 foR OsysZ

L =31 then gx(z,a)qfo for x-1scy<sz
4 -2 2 A%k
| S}x(x 3)&&)&3 Sme Aj =-€ I =|-e  oszsi
SZ‘(L)-: Z o SAR) -9
- -?g\l_' 26 =€ re R

J

0

R -7‘3
Sme dy <
z-t

Fz’(z)= S(l-e ) dE :-L-l--;; (e -l) 0<£2 s |



{ fz' o
(b) Compute the mowent generating fornetcon— - e
o0 (
4 g e 5% Az

MZ(S)-'-' E[es ]"' S e f (z—,—)d-z,-—_m e (i~e _)dz. .

. e / — -

® sz _a(z.-l)w..'zL _ S )

_‘_Ses (e o )dz__ (assuManqMS<2)_ -

! | b Y
| R L AN 0T (5-A)R @

IS R | S A
=5l sAT ok s =

R A 1=’ -e’ AEe)
373734 Tsa 5o S USH TS /0

- (0<s<2)

{c) E_[Xz]— 3 > H —JE %‘-1' L:, ind&p&r\d{hti
g (2] B[R] ELA 2y # L ER ez g el « €00

R Loglid 2, r
. "'aa 7‘"'7}:.———.5— A~ //—

=3



--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) 22y b, 22 2(x-2)

S_ie | olx--qe ] 'q(e - € )J Lco

0 v

R afen) & aken 2(4-2) %, ] A2
5(")=< S;{e +ji€ ey e }1- 2(2-2)

° ? - hhkd
z S .—.;_(e“'.pe

23 23)




Prob 7 We need to find the area of the part of the

trccmele thal is closer To the side AB.

The PoimLS that aue closer to AB than to AC
T 3 are Docated to the right o the bisector AF.
The same is true for the bisector BD .

C N e The bisectors AB, BD, and CE infersect at the Foin'f‘
0, which is the center o the insercbeol cirefe (n ABC.
There_fore, the pecpendiculars from O to the sides AC AB,and BC
pove the same Gnghh ) call i A We obtain
G = Qreon (ABC) = arec (AOC) + curea (cos) +cwrea ( A8 )
= f}v (3+9+5)
So R:l) and the ored of the triangfe ACB (s 35: This tréang €
(s E:Jcacireg the Set of PoLnH closer to the hypotenuss, so the
ProﬁaBifi (n Wﬁom is 5 _ 5
peob ’ T
Peob 8. We need to find the Sign of pO&Y) = d—‘d— cov (KX) . Compute

) i < .
'S’X‘f @c.g)-_- {/J\_ § 0Sxtys
. 0 ofw ”
- ", 0=f <2
’L(Li): ?x (1‘3) = {2-’—5% [ ES iF S I ( ):g
9 % _
l Sb AJd 5 - ) Y o  ofw
A 2
')_...
E@‘]’l& Sx%"\” I A SRR
LR At R CPEPE S DRE
x=p  Y=0 . vy 0

oy (KY)= EDO]-EXEY-§-F=-3

Since 0 >0, we oonclude  that p(XX) <0, 50 Xand¥ are
Negatitely correlated Y



HWE ENEE 32¢

t

Npo

L@X~N(o,)), My(s)se

T
-SG - max (sa_-!nMx[s‘)) - ek (SQ“?S.)
P(X»q) « mcn e Myls)=e™"° e
320

The madmun s alltind foo $=0, and We sbtoun
1

P(Xya) < 3

-A
For =2 this gives P(Xsa)<ce = pi3€
The Rug value P(X3%2) =1- Ba) vo.02275

s
(b)) Now My(s)=e (Y C
- max (.sc-;\(es-r)) ‘(C"l A ‘(C-A))
P(X)C) < e %o .:e

“The Mximﬁrﬁ valu # e orgument € = ln% ; S I3 >0 when Asc.
¢
The thivial bound € (cln 3 -(C"z;.)l is oObtacned when

> |
cln%-(c—-))éo 0t —ln%@l-% ._”IISI'IQ"I’(/}S ‘\Jh(’) C=23,
((a the r%.':ﬂn Q\SC)



oH A éH

6.2.
(X 0\‘ = "'( ) 3% (6) ()1 =a(l+ls+ls+tj.-i
Thus F [/1 k=t
* ‘/:_ h=l
/lH a4 "H
- © b £ -6
P (Y=0) =a". (36)& +(“)a = (l+20'|'l)=22.$.‘
1-2-3
o) = (64 (0) <2
IH 'l:l?f h oo\
(] =0 J 2 10/
Th k) = : . fen “ /44
* P‘f() 2 /gy R=! ) I’w(ld) ? 1S/q Sfy
%: ks L s %
v @
gfxy] - ZZ C Pey lt.a)= 1. 5+an‘-;‘--3-‘35
I-'OJ -0
153
o (%) E[xT1-ERIENT= -3 82 =1~ 32 <o

XanY netatively correlated, not independent



6. 3.

148} (ecl
C°\'~(m'te +he area o£ the recfanjle = i -2 =

Theredone, _f“{(:r.g)ﬂ for (x,4) € 0 ; 0 otherwise

Y+'a,

Fl:ho\ ;T ('5) - 5‘1-:‘* s

y+'ﬁ+7+|=27+£ S 3/.,535-'/.,

-y &Y ¢ '/t,

-Y
de :-171-35\ ‘/o.' 5353/7
\'-l
. g and 0 O‘H\!l\w.‘sg
AR
S 47 = U 3, ¢ % S%
S (x) s (==X '
* ! Sy ex o4
l-xd — - l-— S - é '/ SK 3,
Y= ltxry-X Zx-l-.l y &l
~ha
., O *6-3/'{)‘ *?’3/9



) efxieg - S"§xn""3)“"= -1y

‘g‘ (xly) = for +hose y where ’JCTH) #-o.
xH -'H(B) o«hd Ur\cle-ef.n-u\ otherwnse
r _“ =3y s 5&"/1.,
2y¢1.S
=Ty $Y¢
) a S
' . Yy 8Y¢ ¥y
Yy tl?
'SIR
-Y exe 't/
Syla f312) = * t ! Y
— Y., $X S 3y
\_ ~2% 4.5 /'1 |
hty hay

% dx . x"\ =-
2415 1(27-n.9) R

Lg, ) '/q ¢y 5‘/!,
Yy Yy £y &3y
- ?«Ys#
1 2oyl
y T o
€0 E{E[xm] ( 5ot EDYesddy= §-3)(e )y
A Y,
S S( )( y+ddy -0

‘/‘i '/-(



6.4. Let X, X, X, ~ exp(d)
Y= XetXa ) W =Xt Kt Xa =Y+ X3

We P'-CW!. &x' (1)2 :FX;_(I)= Ze-.ax) x 20
-at =20yt

y 3 .Y
Fy (8- S;,glf)gfx;(y'ﬂ dt = Sa"e, dt =a'ye | §x0

0 o
—a(w-t)

acw (w): T ]txs(t) fy (w8 df = X X ’“t@y -t)e At

w

© W

AW

L aw 3 t?
“’””Gu;= 2e SCw-t)oU:-Ae wt"z)

W v
= S A we
o
< W
= 7\33 (_U)-

-ate 5

z D
© 3 AW o

Therefore P(WZQ)-‘F\ S a_ge-'awwz.otw ___1;—}{-%—6 W

=)

o - AW
= [-l- e -a + _(-;\e w N a
- An

@
- rR
[} e ¢ F\A e AL ) A

O
-aW
5
+ Y SE lﬂd.w
&

a

- 0 ~10.,
=¢le =0.002y¢
We axe giuen azi, 0.320) So -P(\N),d: (501-\0-{-])& 9y

6
Pf": the same 'fcme) the Marxov Cnc@mﬂ% %ives P@U),a_): Q-D—zo.s



—L#!
‘@.) EY. =12 BVQA'(Te)=—3——, , esha

2’2.:.
n LS - -n
A Y T P
L=l
Vor(T,\= ZVo.rY-Z .eﬁ_"" Ly -4 -
oAty bt (T) =$ R 30-9 ")

B@o- ¢ (4-2") 5 Var(a) < 2 2 0-47)

() We have EYc-r0 VM(Y.‘)—ao asy = o5 by Chebyshev's inegaa&'rg,
P LIy 1y )~ Yar(r‘)z -0 %usYr,—vo

&mgz‘ t.':l'oa A

A similar argument shows that A, —0.
n-s o

The varablesT, oo not Converge anguhere.

drrfpfl<e.D] I3 ! X r¥ F3OA{ .



ENEE22Y, Solutions o Pro\). set 7

l.@x\ 1 X:., X."‘-’ QXP(Z) E[X\-l?- %’-‘lo, So A=Y

ka exP(?\)
AR MCRYC "%, 250
..(X‘-t- X ) 0
B f ) = me " 200 0 s
by independance § o .
20 Y _ x+Y 20 44|20
¢ + 5 o =24
() P(X. X.LSln)-Eo Sl-ﬁe dxd-'}’&"i%eh\ d’}
2 B K= 3’-‘0 o
K G P i
=-€ o‘-%ga = |-Je = 0.5%

X
}/\<€.=x.+w [ x;o_'.'. - _Y = _y-10 _Y
™ 10 o T}
QT = Ty e e Fond



(;*)"' Compu,’ce, mean Hme between argivals

Go{t €0 . 36m-2  16925-2 5

1. . - _
A 2 wph  20-5280/30005 5288 B.uu M

- M
- —

15

i
@ Trept)  Srde 4o

, X%o0

st

P(ist arrival 5 2.6) - - £ (2) 1§

K26 € =0. |60,

| (cross the Road fout was 'h‘"& )
'f theae are no arpivals within 25

in both Llows. Considen He “wo {lows as a joint
Poisson process obtqined bj merging Haem. The arrival

aa’“}l:?-l-‘)\: ".2?2.

A daxes place

52
o B
P(AY= P (st arsival > 2)= @ Fo.0s32.

@ (o) # amivals is a binomial ¢.v.
P (4 arrivals) - L}o)(i)t'(?:)ﬁ Q064 > g

3 K 3!0
() siloly ($)PR ~ o 20
(¢) similanly, by independence @*(.Sa.)’; L
Q) Foscal f rden 3 po=()(4 Q)7 Eazs0 tee
E3dar]=9
240
197 S0-017

(e) Pareivals in § sfots) 3:(¢ )6)1(3&)“%



h h 00 . Ay,
1o 0 0| . ‘ |
o 0 M Yy | ! 7 2
i r
[0 Wy Wy o i Reessent clow !

{ 23 form an aperiodic I‘eCurren'l'clau

23 w} are Tansient shates
S+€M7 S'l-a,\'-e dtﬂ'ﬁt‘mﬁon

N T "I'Ts-)l'

[

3
So'vina Hhis, we obtain
295 .I.J'r o
AN =0, 2 4
:‘|ﬁ3+ :I'Tl'\, s I3 ‘=[3)3)0'0J



Problem 5! The chain Ray 13 stakes:

—— e ——

G"&u 22 1t 12 413 20 22 23 3| 32 33
¥ o v 23 4 & 6 1T &8 a o 0 12

Al “ransifions Rave prot. 0 ov /3. For instance from state 1
the chain B can mow to staly 4, 5 6 with post. 1
The hansito, mabrix Ras the fow

O ¢+ 2 3 84 § ¢ 7T 89 10 u 12
01’ 2z 72 2 L
i z 2
7 T 7+ Z ‘
3 z =z 2
y z & 2

PE
S z 2 2
C z = &
1 z2 &= 2z
g 2z 2
5 s 7 A
10 z Z Z
¥ Zz z &
= 72 &
12| |

whene Z=3 and the blank Spots @ felled with O's .
States 0,1,2,3 pne fhansieal  anof the remaining 1 stodes ang wocurnont

pn](’. Si'CbuOﬂ&)lt{ MMMOVI (S (O,O,O,O,é:gi-;#;#)#)%Jé l l)

‘979
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