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Chapter 9 : Fundamentals of Probability Theory.

Chapter &

9.1-1 This it clearly a non-stationary process. For example,
ampliludes of all semple funclions are zeoo et same
ingizmx {vne s shovwn with a doned line), Henes, the
slatistics clearly depend ongs.

9,1-2 Ensemble statistica varies with r. This can be sesn by
finding
(1) u Acodar+B)=A || cosfear + Biyfesa

10k
=ﬁ _[{r cosax ~ Flwr . This is a fention of 2,

Hemce, the orecess 15 norl-stalionary,

u.1-3 This is elesrly » non-stRtionary procass shes it
statistics depend on f. For example, at¢ = 0, the
amplitedes of all sample Amctions is &, This is ot
the zase af other vaives of £

Y14 5{r)=acosas +6)

(¢) = acasjr +d) = 2 coex +0) = cos ax +5) _F:l apr ferels

= [cos{ex + )1 2.4] .I-‘.q ady =1
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9.1.5 x(1) = acosar +8)= [;{'ams{mr+&];{m]l dar

T
0 cos{ax ¢ ) de v I-Esm{m' + H){

ll:HJ “' o
- H[mm: +0) - sin ]
Using this resudt, we obiain

Rulhute) = S 8 s +azn+za]+cnsmu. )
Es:n[ltlﬂ{.'lwz]-}-iﬂ] nn::ﬂ'l 2001‘,]—: :I[smm((rl—rzh

m‘l{.*n]

Y-1.5 ;{:}‘zu+b-;'-+&. Put g =0 Hmce,;ﬂmﬁ
J- b T

Also, a= D, 2% = dip{a]dn-z ;

T
R (rra) = {any voar v B =alng va(np+ 4]+ 4°
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Ryltaty) m K= 07 = [ K7 plaK - o [ g0 = s =
(d) Tha process is W.5.3. Since ali} < and n,iqr.,:,j-—-;-l e 5 —

{e1 The procass i3 e ergedic since the dme mean of cach k.
sampie function 13 §|fferen from that of the ofhcr aad i is =

nmmuﬂmﬁusmbﬂemﬂi-ﬂ] L= =
== h  —
! x‘~M~% i :
& e
b Fig. 5%.1.7
5y Pre3 P
9-1.4 rd—*-i e
i msowt+d] = S —aF
1.0 el T
3 _fﬁ\ R i, )
(bl x{r]-amﬁ{wﬂr-hﬂr:mﬁmgh-ﬁ} 0 L
G} Ruliy.ia)=a’ ety + ez 16) /\ /ﬁ\
= i{mwﬂl, v-f-,}ﬂ:ﬂ]rw,{n +i7] v‘.’-ﬂ'” \/ \\/’ \/ 1
1 1 s
= —l.'mur{i;l —i:}-r ----J cmimrr[:r - r!] - lvﬁ‘}:]ﬂ
il 2 ¥ il B,
: — 'N__fﬂ"--_-ﬂ't__.
-_—gﬁﬂsw,fﬂ c IzJ
IFig. 59-1.8

{d) The process is W 5.5
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(e} The process it nod erpodic. Time mesnt of cach snmple foction is different aod 15 nof equel to the
ensmnble mesn.

URSETSURE

Q.2 [a), (d) ard (&) are valid PATm. Oxhers are nod valid PRIOx P30 @ aiways o real, non-negetive and cven
foretion of e Procasses in db), (o], {0} mnd (g vheime dese conditions.

0.2.2 () ke !{I}== %y and 2l +rf=x, Then,

sl oy

EH:Hz} =x gt 4 233 2 0, ’::“‘z!

oo ..!l.pl?

BuL 4y = Ryirland x, =% - R0Y Hence, B, (ay=]Rgied
) Rfe)=xitlltvr).  bim A(r) = bm %}t r)
[—p=n I oapaly

Asroam, ] and 51 + 1) bectree ncepentonl, 5o lim A {r)= izt + )= (RET=T°

0.3.3 A fr}=0 farc= t%wiﬂstiﬂ tuncfomn 5, {ar) is baadlimited to & Hz. Hence, R, (s
waveform bandlimited o 5 Hz and sesording 10 Eq 6106
Refel= E ﬁx[ ]sinr[hﬂr--n}. Eintctx[:%]un for all mexceptn = 0,
-

e
R [0

A e} o B [0) sine (2081) and ¥, (o) 4 e

o B Hz

rm:[hﬂ} Hence, 507)is 8 whitt procsss bandlimiied

924 Kirke A (L B+ By (Lo 1)- r,__.;_f-!. L I S | !
But beesvae of symmery of 1 od D,
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20, (B ) Prg 1) —:f%f;,‘%-‘g:‘;.nrh—a'
=218 [[){ :T‘I{fl {' |-'1:| f'];} :'# ” %

Consider the onse w7}, < jof < (n+ 137, In this casc. there are ot laast enodes and 2 passibility of [+ 1)

meades Pm]:{{ni-l}nodr.t = "Th --}E-nn

Pt rowdem) = 1 - I‘m-h[[n + ]jnndu] ={n+1]= s
The event|xs -« 1y + I cam occur if there are M nodes and no sinie changs st any node or siate change at
onaly 2 nodes of slate change al only 4 nodes, oo
Hogce, £, 1 {11} = Probl{n + Inodes] Probistate change a1 even aamber of oodes)  »
Prab{n nodes} Prob{State changss 3t cveen number of rodcs)
The mumber of ways in which changes a1 & nodes out of ¥ nodes oceur is{ y | Hence,
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