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PREFACE

This manual has been prepared as an aid to instructors in courses
using the book Probability, Random Variables, and Random Signal
Principles, 4th edition. It contains solutions to all the problems in
the book, and instructors are cautioned that the problem numbers are
different than in all prior editions. The reason is that problems have
been renumbered according to the book’s section to which they apply.

The other structure of the manual is the same as with prior
editions. The principal developments needed to understand the
solutions of the problems are given. However, for reasonable length,
many straightforward algebraic reductions are omitted, and well-known
integrals and trigonometric identities are also used without comment.
In some important steps in developments suitable references are given
for clarity. These references are typically one of the following
types:

1. Literature references; these are found either in the text or
at the end of this manual.

2. Equation references; for example, (5.3-4) refers to equation
(5.3-4) in Chapter 5, Section 5.3, of the text.

3. Pair references; for example, pair 15 is used to refer to
pair 15 in the table of Fourier transforms in Appendix E of the
text.

4. Other references; these are usually clear enough to be
unambiguous. For example, references to other equations within
the manual.

As usual, efforts have been made to minimize the number or errors
that may exist in the manual on publication. Since some errors may
remain, I invite anyone using the manual to advise me of any errors
they may identify.

Finally, I am grateful to many students who have helped reduce
the number of errors through their having worked many of the problems
as course assignments over the last 20 years. Dr. T. V. Blalock
independently worked a number of the original problems (first edition)
and offered many improvements. Special thanks are extended to Mr.
Kenneth Hild, a doctoral student, who worked and plotted the results
for all the computer (MATLAB-based) problems (and exercises in the
text).

Peyton Z. Peebles, Jr.
Gainesville, Florida
June, 2000
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é(:f._*-'r-) From cqpuations in F,
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-sz#ad&mm&mwph L.4-2: P(A,) =

: i
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(418) (@) P(fasnch)= P(A foito n B foils)
= P(Bf.u'b [A FLL) P(A foite) =0.06(0.01)
= 0.0006.
(BJP(RMHM)—?(npﬂansw)/r(ow)a
RS VEIC )-o o0Z.
(C) P(A faulo) F(B foile) = oo:(oaa)-a(m )ae 6168 = |
P(Agmbn Bd-oub) fula and

B, mis) A,

- p(B)=0-5 _ 2.1
(a) P(“zlb:)
0.1 - .1 .
P(A, Ib,) " NP(A,4B,) |
B . I(A‘IB)
P(B=)Z=O- . 5.1 — 2 r 2
(1B} - _dr(a,l8,)
: ’ a.1
- P{ﬁzlﬁa)

P(yi=0.2 0.8

Cb) PCA,) = P(A,18,)P(B,) + P(A,18,3P(B,) + PO3, 18,3 P(B3)
= 0.8(0.5) +0.1(0.3) -:-a.!_(‘ia.zl = 0.%5 , FP(A,) =
0.1(0.5) +¢.9(0.3) + 0.1 i(t;.=lr-) = 9.31, P(A3) = 0.i(05)
+0.1{(C.3)+ 0.8(0.2) =fo.:24-, {c) |
(c) P(B,IA,)= 0.8(0.5)/0.45 = 0,8389 Ba.?.u' natle, .
P(BIA,)=0.1(0.5)/0.31 = 0.1613
P(s,ms) £0.1(0.5)Y/0.2n = 0.2083
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* (Contivued )

P(B.)8,)=0.1(0.3)/0.45

00,0667

0, 7742

L

P(B,1A,)=0.8(0.3)/o. fa:
P(BlAy) = o,nca,a)/?.ﬁ4 = e.1250
o P(BalA,)=0.1(02)/0. 45 = 0.044%4%
P(By ALY = 0.1 (o-a)/o.‘;r.;' = 0.66 %5
P(B5]A3) <0.8(0.2)/0.2% < 0. 6667
(4) Whow P(B)=1/3, ist,2,3, Hom PCAD= Y5[

Fm:”:’*”"‘:”’a)*?(5;133!):' = -3"-[-0-3 #0.14+0.17 < 1/3,

Somdanty P(Az)s P(A3YE PUA,Y = /3 andl aloo
P(B;1AR) = 0.1, k35, amk P(B:lA;)=0.8, 5=
1,2, 3. L

[ oo b L | Py =085, Peay=o.55
il | Ly Y
Al 102 e6.02 o.o;l
Ayl 1ot | 6.06 | 0.08
Azl too | 0,98 | 0.93
Ayl 99 [ 003 | .04
Ay | 98 {o0.01] 002 _
Ay P(1o3Y = P62 G P (L) + PUOZ (L) P4y )= 0.02 (0.45)+0.03(0.55)
= 0.0255. Similenty, Plory = 0.07l0, P(lo0)=0,8525, P(99)

= 0.0355, amd P(98) = a,g;;}, (b)) P(L,l100)= P(ioo |L,) P(L.) -
P(io00)

?(tozlL,) s g.02, Plioa]Ly ) = 0.03

P(mfl,) -.: 0.06, ?liotje) = s.0%
P(tos] L,J = 0.8, PlisofLa ) 0.43
P(?ﬂt:.,) = .63, P(99/Ly)= 2.0
P(TSIL;J{o.u, P{98[t2)=0.02
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@D (Continuad) 288049 o 0,465, () Plpitty <190) =

P(3I8)+ F(%99) = 0.0355 +0.0155 = 0.0510.

_
D;{-&u&: Them :

A-_-{Icﬂamamm A} ?(D!AJ'- 0.00], P(A)=: 1/
B = }IC from sownce 3} IP(PIB)- 0.003, P( =/3
¢ = §I¢ from Asuneec}  p(Dfc) = 6002, P(c) V3

D = § dufuctiie Ic}

(&) P(p) = P(DIA}P(A) + P(DIB)P(.B) + P(p[c) P(¢C) = (0.001/3) +

- (0.003/3) + (0.002/3) = o.oaf/g = 0.002. (b) Plalp) =
P(DIA)YP(AY/ P(D) = o.ao:('fa)/:o,ooz = t/6. SM:
P(BIDY = V2, P(c(®)=Y3:

'W-) P(A [P, )P(D,) +P(AID;)P(3;) +P(A|DP3)P(Dy) = ._ 1)

+ (,)M(‘)-.-.g.-uams b P(s)- F(?fP)P(P,)-f-P(?I%)P(Pz)

+P(3.ID3}P(93)-.._( )+ ( )+ (‘) 2 0.0570. (€) Similor-

1‘3 P(ned cond ) =33- (,)-f- = 0.50,

L
2
P(AnB)=28/100 = o?.z.;s #F P(R)P(B) = (¥#%/100)

-(62/100) = 0.273 v A M B ara wol indsgendsnt, |
- Planc)=0.0 while P(B)P%(c):,l:a A A omd C axz
ot WW P(smb: 0.2% # P(8)FP(c) =
- (62/100)(32/100) = 0.198 40 Bamd C aw wof

le



@5-1) (Continusd)

indapendirt, F.M.uyj P(ANBNC) = 0.0 # P(A)
-P(BYP(c) ar A, B, .w-i ¢ arne wmwﬁ,
mAanc.J.uJ') Auean, L“J f“"-""'

.P(R 18,02 P8IP(,), | PA,NA)=P(A)P(AS),
P(A,N A= P(A ) P(A % r(nann_.,.):P(AaJr(nsJ,
P(n,nA,) = P(n,_JP(A,,) P(AynA, )= P(A )P (A,),

P(A NANAL)=P(A)IP(A,)P(AZ), P(ANA,NA,)=P(A, JP(ﬂz)P(H,),

P(A NA,NA)=P(A)P(AIP(A,), P(n NRAJNA)=F(A)IP(A )P(ﬂ,,)_,

and P(ANA NALNA,): P(R)P(A)P(ALIP(A,).

*(rs 3.) &> Finat fovm Hhe rm&-d PLAIP(A,) = P(A, J[:—P(MJ

= P(A) =~ P(A)P(A) . Sm A, Mﬁzwwiw
"Hh'-o Srtcovmee
' P(AYP(A, )= P(R))-P(A,NAL). (1)
A Veram Aua-awm Ahow-l +hat ﬁ,=(A,ﬂ5,_)U(H,nA2);
ac P(AD=P[(A,NA )u(n nAz)]. Framm (L% -2):
Pl(a,0A,)u(A NA,)])= Pfﬂ,nﬁlz)-l-?(ﬂ,nﬂz)
-P[(ANAIN(A,NA] . | Mowesen | o Veun Ao~
P ram w;w ,akno—-M (A, NAN (A, NAY=D eo
: P(A) = P(ﬂnA)-P?(AnA) - (2
By can!:w.wj () amd cz)! we have P(A)PA,) = |
PARA) sr A avd Ay ara staliolecally indap-

17




*({5-3) (Cmtinusd)
: 2mdand frem (1.5-3). | i
(b) The puesdure io the A.lwm.!.. g v (a): E(ﬁ,)P(ﬂz)=
CPOADL-P(AN] = F(A) =P(ANAL). But A= (A, NA)U
(A nA,) omd (A,NA, )n(ﬁ,,nn,):g s P(A,)=
! PL(A,nA)u(A,nA,)]= P(Aanzj-fl’{ﬂ NnA,) -
PL¢h nﬁ)n(nznﬁ! )3 = P(ﬂ nA, )+ PLALNA,). le--,

P(A,)P(A)= P('q;nﬁ )

AD Aaw-cllA ww.lafww
(e) a.gm }u.r_ca:‘f'h P)wc.u!um o:rf(ﬂ) and (b):

P(A,)P(A)=]i- P(ﬂ,)J[!iﬁ(ﬂz)]_l P(A,) -P(A;)

+P(A, )P?A! ) = 1~P(A)~P(A) +P(A, nA,5
= (-[PLA}+PLA) - P(A, an' J= i~-P(A,vA) fwm
(1.#=2). Bul simee [ -Pi(A,0A,) = P(A,UA, ), How
' P(A,)P(AL)= P(A,UAL). Neweon a Vaown dia-

g;m_oi\.owo#uif‘ 5'_(-)“5;'—'-5,0 2 4D
PLAP(A,) = r(ﬁ’ A

)
whw‘v //W'Mfa’f;"B)ao ' A, awd A, 44 be



@59 (Continued)

Totat s s = T () = =(2)- (1) + L (%)

=0

Ure (€-€1). Totat = -I—J_\i-f-‘f(’:): 2¥-wm-1.
: [ .

R Rz
. --{Mlajﬁ’ oo, iz, ,a«t} {aq;m}
& CRJ“ P 3 0.008 , ¢=52
R3 B 1’1"‘“‘3; E=3 ¢

?(-ugnaﬂ d.oce not axncie ) = P31 (R oo R, epome) amd (Ry LR, opums)}
= P§{{(R,UR )ncR,us,,)} = P(R,URLIP(R3URY) (melsgondont
ﬂ-cl.w) = [P(R)+P(Ry) - P[R ng,)][_r(u,} +P(Ry )~ P(Rgng,;]

= (24,~ ' 32y ‘fz ) = [o.or_-zs (1e®)1[0.016 - 64¢10°¢) = 0.0001¢.

--ﬂ{—»?—tad—&m——u of-annive P = P{(u"u. pet h-faids) -amd (Lower .
path foilo) } = Ff(%fﬂ*‘lﬁb)!ﬂ ( Loranta, path M)} |
= P(WPMM)PCMM;M)' But P(Wf-*hfu’b)
= POR) +P(RaOR3) ~ PR, AR NRy) = p +p7 -f, 27 = 5.0995 (153) amd
P(ron poths foil ) = £, f?z ~1, f: = 12.%75(10 ). Thuo,

- f’f.-ot‘aml doeo nef wwe} : 5.09?5:(10‘6"')12 $75(10’) = 63.6163 (f"-‘)
_J"'t i) €2,C5,¢Cy M €5 nepracat fhe sz-g
Glito gmdd Lot m,, m, wm ;;'M My rapriasnd He
meils, Thew 5 = {c”c, C3,€,,Cs}  omd
_5-{1,., ™, m me},lTthJMnufbl,_
apara, m.w..; |
19



@61 (Continued)

5 =5,x3,={(c,m), (¢,Mm)] (e,m3), (C,,my),

! (¢,m,), (cz;"’;b (€,M3), (¢, '_'_’f'e')a
! €m,), (€5,M), (S5, M), (c,,m,),
(chm,)} (Cwmii’-' “9:'”3) (c,,mM,),

(e ,m,), (cg, "”zi: (¢s,73), (C5,m ) § -

@ 5f?

. )
a AXB S| A=zfio<x<i5}
a0 |--14 i B=j2o0<ys50}
o L_Li. :
O i is 190 X
(b)  sol% _ '
yol-—--—q--- S A=§'x=er-a}
"0 q:a | 1o 2

- S‘W = 6(8)6(6) = 55" = 1296.
Nuwwnban 4 ipob-n.- homeo = (552)_52(5i}5'4(+9),.¢.‘

5(#)3(a)
=2,598,960.

-TM&:&BMMM n*rmvd urth Al o
f F(¢¢Mwod4+0€m¢\w)=003

1
(@) P (¢4 oudk of tolixamen) = ("")(o 03)" (1 -0.03) 2 8.1 (16 ’fl.
(b) P(2 suitof ntum) = (¥)0.03)°(1 -0.03)°
| ..5._‘. (9):6 7 (o. '1"7)1‘,;j 5. 08! (102,
(c) P(aum-fcfuum)- P(ww Moj +olinames )
= () c0.03) - aa3) _.(o a7)¥x 0.8853.

20




(w) P(nena ow 9""‘) (‘) (o,és)acr-o.s)‘ = (q_,z)‘: ;,4(;5‘5,
(b) Plat freat omt i gm)— I= PO on gem) =
| I- 6.4(0%) = 0. 977|935
(¢) P(auccsss Y= P(3im 7“:.|)+P(¥m ?m)-r?(5,.. Fone)
| *ffémg;hu-) (3)(0 sf(o 2J+(¢)(a 8)’(0.2)"

| +(&)t0.2) (a 2) + (‘)(o !) (0.2) = 0.983. |

-Fn N=2 : F{cm‘;ﬁw\k} 1’22%}-()(0'#)
{J-alf) = 0.16,. Foo N #— Pfcm W}
?{2M}+P§3k~l—.}+?§4h&.} )(ﬂ'f-) (0.6)°

| ("‘)(09'-) (06) +( )(01‘-) (0. 6) = 0.5248.

'. P(rale k of ¥ i’&.«m)E S (:) o,qn" (o.s)"'*, N=§,

5 () P{fole 3 1 mee Frvmso ow one et ) = (;)am’(a.e):;

C+(5) o0 4 (£) 04" s 03308 vo, om0 40, 0102% =

o.317wd, (b)) P(ndl Lats a.:l'au) [ )av(os) = 0.07776.

(a-) P(otale) = (f)(o.?) (a.-r) = 0.1680%, (b)) Plart
st} = () 0.5 (o = 0.002#3. () P(3 & mone
tome ) = P(otale ) + P12t} + P(2 Sata ) = 0. 16807

+(f)a.3(o.v)" +(f)o.31(o.7)3 = 0.83692.
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P(d!.m'f'm)- P(Ol-tl.) (5)7(1 -%) -(l 1) |

= 0.9, Thuo, x:P(a hkf w fots ) = 1-—01/ = 0,020852.
(d.u to rdiree_0.3_+o_ 0, 02_08_5_2._’__ e

(4-) Plwon )= Plzheado) = (3) 0.7 (037 = 0.13230. No!
(b Plwrin ) = P(# heado) + P(5 hasdo) = (5 ) 0.7"(0.3)"

+(3)09°03)° = 0.3¢015 +0.16800 = 0,52822. Ypo!
(a) Pluin act) = P(5 Ko im 6) + P(Ghit in 6)
| = (:5) (4"8)5(‘9.:'.)l + (2)(0-8 )‘{a..t)o = 0.393216 +
0.2621I44 o 0.65536¢. (b)) Secend FPunmeulic fnial
.Pmtv&-m_. P(Bacts of 3) = (3) (9,65534)3(;-0.55534)0

= 0.28147,
F(mzfd avuaed ) = Pf_pugm A URARASES amdl V\am:gaiﬁw
Asrtom aunnrives } = Pismgine sunoineo} P Nasqolion suptom aunsomn)
= [t- P(hﬂfu& iaib)][f- P(hmhgaﬁvn zty‘fm fcn-Qo)J = 0.95 (0.999)

= 0 (T30 5.

{a) P(alt af.-u.ta) P(ojo.uj: ....‘_'_._.(o a‘} (0. q-c,c) -

y , = 0.6899.
0-(6-0J. "

(b) Pl i ) = P(6 jm-!} -6'(6. (0.06)°(0.9%3° * = qceecr®).

(<) P4 foilo) = (6.06)' (o. w-J‘ "= 6.2642.

t'(é r)'
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(@) P(2 v mere m‘f‘m.fwuﬂ) l—P(amf/ufM)-F(l

-

netf M—fm& 8! (0 1) (01}8 -8t fa.n'(a.ﬂx
'(8 0)! 11(8-1)! '

~ | - 0.4305 -0.3826 = o.:asv_. (b) P8 propaty /ufw.j ) =
P (o net u-rm.nﬁ )= o0.4305.

-
B0 ~N# ~2.5

o fait 4o o gy e g 506
44 JM-' act uwnan h"‘é) " Y 0.082,

P(l«ﬂodo'iof\dumhn#]-g_i_ﬁ.if:a 2052,

P(zfo.d'f'ond'mk.mrj_zg e _ 5- 0.2565%,
-7.$
_ . __?:5' & .
P(3M+omiwtmhudd} ————-—-—3‘ =0.2138.

P(ho mow thau 3 faid +o uiww- b#-o) 0.0821 + 0.2052 + 0.25¢S

+ o.21%8 = 0.7576.
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é(a) Conbimuoua, (b) 7

Ay Duseule .

A

PTER

CH

2

Lt s, doneli +he Aot

\

ojudmi"mj'}(wm

I'\Me (@) Foo X=24 : 5,750, 2, 5, i2}.
| |

(b) Fn X=50°-1: S.=§-1, +, 30.25, i79}.
() For X+ m(rr,o): S.,c%1,-1,0}

(d)For X=1/(1~3.4) :

S.xi1,-0.5,-1/6.5 -1/173.

-Iﬂ's Mi‘hui‘oguobau-{*u)fmwi

(&) Fouo X= 20 : S

(b)F X=54"-1

X

| -
[

-

() For X= oo (o)

{d) Foro X= l/(!-B.a);:

i-#<x%10}.

=f~1 s xsI12%}.
S,si-12%x<1}.

3 f-00<H<-~ amd

Sx T3
/7 <% <o},
Mipsd . (c) D aente.

@1-©) Domain of P i awl.;uaﬁ-uib defimed on. 5.

Os P=|.

24

Thwaj_?w




For +he, mom :

S
(K, 8) (H,T)

(r,H) ALT, 7).

:

7,

Fou +Hhe &M:

—
2

(H,H)

(T, 1)

(n,TJ'

(1,7)

\| |
;}_L,X




@ T) (Contimusd) (b) Frml (o it io orous tha

| -a)/6 =2 omd & +[ib}-¢)ﬂz]=-—+. SM ‘.w
| a omd b g_wu = -.5| :i:w-o'- b=7. - |
*@IB) W a0, =4
i - = 2A.
| 20T
| - .!N‘l
a-a =2 &.
: N N-} :
: Th’“: ‘ N1 w=l e
| .a"=ma+n+za+--i-+a 4 =Qa*ﬁa§aa
| Bul from (C-58): E-'?l.;i 2%t _ oM as
Coise | Tamt
{1) q weo '
; s a’ar!_a'a
i o= ——
i nt
Co . L
" For +the nth fpvm ab'"vr% Brn-‘:ﬂ,a-i'A-Z 2 s
| | ! <o
| a.-a!‘--l--—-——-aﬂ" (a.—-a,)-
: oy 2(210_') gy °

|
@D
|

|
(7, 1, (4, 7)

L
(W, H,HI (HHLTY (W7, H) (1, 7) 7

(7,7, H) (7,7, T)
/ Fi

| 7

i o
|

J X

!

| ¢

e

(b) P§x=0}=1/8 P{xi;=5:}= 3/8
Pix=2}=3/6 , Pix=3}="'/8.




@119) (n) Mapping i ‘4.,.%1

WJ'Q'H-JM (A} 4

T Aso,

Probloma 2-9, (b) Thiec o |a M Frials 'oncb-ﬂm
o | 3
Pix=0}=(3)(0.6) (0-#)" = (0. #) = 0.06%
PiX=1}= (3)<o.d(a.w‘ * 0.288
Pfx=3}-= (;)(o.s)’(u.#-)' = 0.246.
' | Fo . '80 = .
or |80 335756 2.16 ¥
Fou #70 . : £, = :z_( 70 )x 4. BT2V
: 2 | 820 +470
 For jooo v E zi2 __1.9.92__)=6.5'93 v.
: 2 ‘ 820 +i1000
Fon 2200 0 E - n[ 1 2290 g.RH2V.
| T z(izo-fzzao):

E,=§2.1¢, 4.372, |6.593, 8. 742 }.

ISc}M.e.a.!.I. reoeler  pal

Mw*’hn.u-r&:n?
pm‘(mfaddi.uéo P=f

-Ita-) X io disenele .

d.u,. The at P of ta
r/q- /¥, ‘/q— /w3,

(b)x §2,3,5}.

L(T,T,7) (7,7, 1

(T, Ty (r,H,HJ-..

(H,T,T)

)5

() P-#)= s | P($1) =

2

.;s. o
P(%$2)=3/g, P(¥$3)=1/8.
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|
|
~ 4 -2 o ! 2 'f[ 3 (7] "7

L= S J

(HW"M‘MW

|
D Fracton of Ko production mum Hot o
|

| purehand o apuat h u prsbebil (mab.ﬂﬁ,
1 te olreve 0.95 (760) mm budt wot alrove (.65 |
| (760) mm. Thuo, {/ww. (a.2-2€ !

I as(w:a)
P(095(7¢0) < X < [.05(7¢0)) = u.ff“,,

Lo 2.95(76
78 ~722 = 760 0.281¢ (762)
120 - 650 270

n 28.15 7, of the Www I,
(2.2-2.) (&) How thame ic gne lm.lu.n.. aj X fﬂ. m.ch.
et e S, l Fn‘) 1.0

!
£ (%) 0.75

o
n
n
-
l
u“-——.l
|
I
I
i
i
|
o
P




(Continud ) |

'. (bJ(lgairw-\lhma.ivmu-ﬁﬂlut odx #MM#S

£ (%)
.25
e g 0225 -ff---- - --I |
I c
-l\'\" 30.25 y 179 y 4
0
F (x) ! 1.0
x .75 |}, |
a.5 Y !
0.25 g i '- !
] H fr :
~I\ 4 30.25 I IEE) x
.\o |
{C) NHera +he FD-VU'L 0314;2;!5,6 rmf,nuf.ngmg, N

Yo Hhe Pm‘t- I |
P{o)= 0.25. !

‘ 0.5
0.25 +.és
I
- o' | ! x
’;t(%) 1.0
0.5
0.25
-} o f : x
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‘(22' ’Pixfl}= Pi-g]s,‘.e ‘s 3}-183 L'IU) 3¢|3

J 49-(-20) 70

i :
! Pix=2}= P{ta 3<ax2.7} = 2L7-183 _ 3.4 . 4 049,
! : 49 - (~21) 70

P§x=3}=Pj2rL7< 4 <49} #3317 _ 273 _ 4,390,
49-(~21) 70
f'x('m '

| E, (%) -0
0.56! o&,ﬂﬂ‘i‘
00390 [] !
i |
0.049 b
r —
2 r 2 3 xl o 1 =z 3 X

-(ﬁ) Wnte Pfo. 'la.-ra Ib<X<£0.7a +0.3b } oo

Pix,<X2x,}. Wi W?ﬂ-ﬂlg fo delvommna +ha

| porible veluse of x, amd %,. By doudt aub-

MMW a.<‘¥‘<b w-f*m-l.wﬂt-’

as a<b, whih i %m.:. Somitanky, o <x,<b
v frur Y a<b. meﬂ#J X, <%z Y a<b.

T
}u“ 0.7 +0.3b

P{0.9a +0.1b <X < 0.7a+0.2b} = dr
590 +0.16® "4

4

= Jg.2 (b"'a-’ = 0,2
b-a

' (B)Pf{(a+b)/2 <Xx<£ b} = ] ____.. = 1/2.

a-+b

2
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@6(1) MMM !(2.2-24. b, alaml-F):‘-aM
velid . (m)G(-w)-o &l:w)-l G('x,)>6-(*x;§
«dx>xa.amfwa.akﬂ'dawlwv‘ba£w

Arows & (x7) = (1), Thufoe & (%) <o a-o-n“|
aloo'l'm’mb-uw (b) ﬁam r.aﬂcutaiim avd a okl
G (%) o oo volid M‘fmwﬂl‘h (¢) 6}("")#1

IMthru‘l"a. W_M*MWW-

.Tui‘l'&("“)=0é+m Tead 2 6"(“’} I:.‘o'h:u.
‘4 (a.+b)=l o bzt—a,. ‘T‘i\.wo G (x)= a,[.l+—$m( )]
md'( =) fu(x-¢), m;w&: Lo

o<ai.

i

-.E: 0 c ¥
T=—fa] whmw a 20
-zlal/;-
Tast 3: G (%) 26,(%,) jn:z<xzw ta o azo
:ﬁ.an AA L] Ag O0<a fi/2 awd b=j-a mm.a.wui
- Taeot o G-(‘K) G-(ﬂwi':w.z. 'D'Mm—gf

\_ﬁ%_

() azbx!z2 X o cmi’mwu, (b) a0, b1, Yhom
X digente with one velue x=e, (c) sca<z,
- tham X ¢t yniyed wih sne dlocndl, volut x=c.
(a.) Tesks 1 1, G(-®) =0 b taue due Fo uln),

2.6,(%) = | & thee g b>o. 3. G(%3 ) 2 &, (%) 4

‘X,_>‘J£, co tae 'd o<a <] ‘/I-a'm a 4LM» %6“(("5
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(Comtinusd)

= 6x) b tame . Thuo, & (%) o valid o b>0 amd
C0<cac|. (b) M osati Hew oo slip ot ¥zo
as X e miyed . xémma—ug@mast;
a o ddocude oty wLm. ax=o.
(a.}auwau.w&mojcm MW
- bdle. P(xz-2)=rf- '{-‘u‘—z}-l/m P(x,=1) =
Pitcis«} =3/te, P,z 6 6) = Pjy<isiz} = 8/16.

|
| WWWQ’XLL£2<Z‘!}MMW

)mo{m&hﬁto fo -K:.oo.bmlis.lw by § ~2<i< 1}

| . 2 2 2

' SR DT R S R

' () Pi- ”<x<65} (6 9) - ‘$’0+‘S‘o +6$‘ * {-ss'a T £50
= 0.140, (b) PiX>4} = 1-Pix<#} z|~F (4) = oL 2t _3* ¢

e S %% &se ‘?o___ﬁ__‘iﬂ
= =32 = €29 - 0,9538. () P{6<X$9} = E(D-F(6) = L(n¥ese
-GI i 50 . 2 z ( ) q:f ‘ x( 5) "Efn/ /
- 2/¢ = 7 g 9 = 'f = 0.298%, .

.f:,(“/ e 650 +55‘a +£50 650
| _ _ | N .
§(+°°J=.l fn a voldd doFaibulion | G(®) =K £ n>
3 2 nsi
=k N (M) M‘f { M (¢~57). Thees K= —_— .
¥ T NN+
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j The u.bufwﬁ fetso dne (2.3-6 a amd b). Frem

ia.,-oh.d‘ah, f(x)zo ¢ ,Iaig.>q,a.ml b>0 do yaeads:

any fe—., 'rwnw‘d.vuf-. a)w:t. unden f (). Fo ﬂ:—u.i
| asaummed faue :

o ® - (x-m)/b - L -
J -F(x)J-y=zja.e \ d¢=2a.bje. 4
- X m : 0

= 2@5[-8-;:',: =:2;a.b == |

| Thus, we ' b>i0, a.:l/ab.
AN _
Camd p = 0.4. Nee i |

2 o . [
P(ow) = (O)(o.e‘) (o.g_si) = 0.0467

R

' | 'z

P(o.5w)=(7) (a#)tto.fJI“ 0.1866

P(r.ow)z(:)(o.v)(o.f.)! ~ 0.3110
'

P(f.iw)-:.(;)(o.‘f),(o.él)? x 0.2765
| .2

P(z.0w) 2(:)(0#):(6'61), ~ 0. 1382

P(2.5w) = (;) (0.#) (0.6) = 0.0369

P(aow) = (2)(0.'4-)‘ (0. 6)’ = 0.004l1,

| debiverad . From (z.s-si) amd (2.2-6): |
- F (%)= 0.0467 8(x) +0,1866 §(x-0.5) |

+0.3110 §(x-1.0) +0.2765 §(x~1.5)

+0.13826(%-2.0)+/0.0369 §(x-2.5)
i
+ 0.00%41 6(%X~-3.0)
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‘GIIEP(waHhuui)

Fe(x) = 0.0%67 U(x)

10,1866 U(X~-0.5)

+0.3110 WX-1.0) +0.2765U(X~1.5)

+ 0.13g2 u(x-2,0) +%o.03 6% u{x-2.5)

+ 0.00%f W(X-3,0)

, F (%) a.9959
£ (%) f.0 X _‘p_rL
i 0.959¢0
0.3110 ‘
0.3} ¥ 4.6
‘ 0-2 "o'l c.* 3
| 0.1382
| .
i 0.t fF 0. 00%1 _ 0L} 0-2333
| 0.0369 2
T ' o 0.0%67
( o i 2 3% o i 2 3 X

i 0.0%67

| |
- (b) P(Ovtnlond ) = P(2.5wW) + P(3.0wW) = 0.0%1 &n 175

*@5, in Frolom, 2.3-2]
| prolblave . Fo the 4FH/|M+Lf:
Plow) = (?) (a.%)o{:-e |
P(osw) = () (o) (s

SMI?:O#WW?'MW

- power liselo are Plllow)x 006385, P(L5W)n

3 ¥

0/4)

2

F
Heo o0 o Burtrudli. fniole

Bg wen of (1.7-5)
& 0.00218

—a,'f-)“z 0.047%,

9-14189, Pla.ow)=0.2/284%, P(2.5w)= 0,22703, |
P(3.0w)z 0.i7658, P(3.5w)= 0.10090, P(#.0w) =




#@3-D) (Comtiniad.)

Fov the +we WMQWM ab.{.mm:io

észw-uda-n&o vapj-ﬁamfﬁm
éMwMﬂmfm:rwmbaH amits

| avmen P(o)-P(OJA.u-. becanae He Fwo wmids

(@3-%) By dfimition F, (x)‘-f’ix*x_} of s 0o

. 0.0%20%, P(rsw)= oiJ:zq-o F(.f'ow)...aaoz*f-9'
. P(5.5w)= 0,00030, P(éow)= 0.00002 .  Thus '

»

P (evernteod, ) = P(V'5w)+?’(50w)+ﬁ(55w)
+P(6.ow) = 0.01527 o 1537,

0, = "finot 2w MW omd 0, =" asrond

P(wud«u{).. P(o,Ua;);= P(o,) +P(0,)~ P(0,10,)
= P(0,) +P(0,) - P(0,) P(2,).
Hmf-u—v\. P(o,) = o. 04/' notlama 2-18, awnd
| o f

Ploverloodl ) = 2 (0. 09-:) -'— (0.041)° = 0,0803 5 $.03%.
Tl\l-so m‘é_l‘/"u ‘me-d’ o L‘-ﬂ-’»M‘f'mZWwH:toi

_'+kn.mzx< ~00} huo v alovwants MF(-@j—a‘

Swrul-o.w,ba fxse}=35 L&MM|
gbcwniib;;'}'wio, F(‘”)-—I Fwaﬂg ,fm..am.y

;-—-oa<x<ne 1Ae Miéxmx}cs and o

(2.2~2¢) nanlts. |
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@3-5) We wee (a-2) fm- (e),(5), (6} amd (43

W s, u.u. (A-1) ém. (e.) .
(a.)j (3% +2x - +)8cx- 3 2)dy = 3(2.2)+ 2(3.2) -z;-?

= 33.12
<b)j coo (677x) E(x~1)dy = Coo(67) = 1.0

(c)f” 24 d(x- ")‘l"" 2 4 =% =o0.8
x¥+2x¥+2 (a) Y+3(2) +2 5
' (")f S(sr:—‘x)e. -b.u- = g s @ %e
y
(e)f U(x-2)8(x-3) 194: Zf-u. (3%) = Z‘_

@D 1. Simer £,02) = 4:-5(«)/4:: i the lope of

EFfK)MM'}"\LM'fu X (¥ o anen -

ldwmngm '&fﬁ- p-um.(zzzd.) '/'oi

. zatoddoly 'F('x)"o ‘

2. We wt-'?wb. (x)-alth)/J«x- frem %, G
) ""QW_M '

]f(;r)o':‘ F(x,)=FK(® ). (1)
Mf’ wae (2.2- ?.d- b)'f'o uiw!r&aﬁ |

g CEY

‘ L‘JL.&.,.:; X, = - o amd X, = oo,

3, Id‘ 'x'=-°°am.& 'Xz!'-'-‘l:c A (f)alrmw& wae
(2.2-2a) to gof |
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. Use (2.2-2¢2) w‘..tk_
' pg-x,<x:=_x3}

- (a) P{x—-o.s«:<x<‘

=6 (X,-0.6x) = [—-+--(x

; _[z“,(x‘ 0.6 ~%,+a)

= F (%)~ E

}"(9:)-

(:) abeue 4o F,n.m
,,(m_j Hr)doc

X,+ 0.3} = G-(J! +0.3x)

—3 (% +0.30-% )]

+0,.3( - 'X

0.675,

J

‘ (b) Pix=x,} =0 hecouae +he ,w{mln.ug 45-

I;C—w-u.owﬂn

valee (o Bare. )
T . 55%'/4-:
eat [ f(%J z0 w‘qu, Taat 2: Cnea = & &5
it 3bw 0 ¥
4402

T‘-u.o b:..h(;;] o

..Tsuni'l 3(‘#)50 w - ‘f’:uu. fo'l-m-; b. Tasta :

Lrea. = flf-m(

16 b MI s b= 17/!6.

S
'——_-h__,-

?

C"AﬂBBil‘X‘ZS} Feu 0“1::F(‘X)=

x/2z

E(3) - :

e k- Tum. (a) peay =
FJ'{(:J = e"'/z- "”z= 0.383%, (b) P(B)= F x(z.s):
t~e "= o0.71135. (e} Plc)= F (2.5) -F (1) =
RS g 0.3200,
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* Twe coatn. Ca.u.l'::fn.ra. L,fec-_-a.x-rfn 4.(;
Ca k. Glab)s [T(GE) Ser L < L (Z2), a00.
- 8 .
Caae 2! <0, Lok As-1alx+b, Aot —1aldy,
| by = *-b 3y geu) A
- 6(a,b) _f ‘f _Ml) (‘.”—M-l ““4»(””) a<o.
T heo,

Gla,b) = m: (_...) -w<a<®, amy b.

.T-u:«t‘l‘ 'thl-d-[l--—];-o for b>0o and
x>0 o a>0 amd 0%k 2c <b (m c/b < 1)

- Taat 2 m:j:a.[v{-ja., =afc -f;]gr.
Thie sctwrs for € = b.‘f’_b/;-(z/a.b). Onlg e
Mmuuam covmsponds fo /b <1 Ao
fmots conelilivns ane: >0, c<b, amd b =

-/:—(z/a-b) .
- (a-) (-5)‘/[: +¢-5)2] = 25/14 (b ¢oo ("3/6)z0. (C)€

g (=t 1)

. (4-) I+0+1=2, () ¢ (Umﬂwﬂa& sud oude Wdﬁ?hﬂia ,gl/wu,:tu)
(<) € “2 (st )/[l-f-f +4%] - '2(- )/['H-C-z) +-2)%7 = ____;,—f:’_.,;.a,.,«,;;,,
. From wae of (c-39) amd (c-#/):
8
f '.f'fﬂ# kf (1-%x°) coo (7 %/2) dx = K[-:- -—(%-—#)J:K-;-;

meat L, k =732 2 0.9689.
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@D (2) PIxI>2) - r{av(}ngnz} - i-
P{x<2}+?{x<—zj ,Fm-m (2.4-3) +hio Aﬁuaéa |
- Pilxl>2} = Flz2) +F( z) = |=F(2) +1-F(2)
= 2-2F(2). Faem W,e. B: Pﬂx»a}

2-2(0.97112) = 0.0456. |
(b)) P{x>2}=1-Pixs2} = |»r--i-'_(zz) = 1-0.9772 = 06,0228,
@4-2) (o) P{IX1>2} = PiX]2} + PiX<-2} = |-Pfxse}
CHPEX<=2}. Uor (2.4-8)), (2.4-7) amd Qppandiy B |
o get Piixivej. 1-F(2zls) . p(iizer) ()

i

f +F{ 2°%4Y = 1 =F(-1) +F5;j -:- P=[1=F()Y+[1 =F(3)]

= I F(’)-F(B)‘-'l-r-o.ﬂ’i{-i!? -~ 0.9987 = 0.8#26.
| (b) P§X>2} = 1-Pixta} =' t=F(3E) = 1=F(-1) =
=1 -F()] = F(1) = a.sfwz.

- (x-ay )20
.f xf b [ e 4

% -(x )/o"
=] (x- ax)ema)/zi(,, .,.Qf ith
jullf 9 1} 0" ™ Jz;r

0?\- Eﬁ"’ Es (xX-&, )/J_io‘ o Fhe ‘J;ﬂ«" M?lq"

a.‘hmuu %mw?-dw-f'hbm

Amiyfmm:&mwm Mu:a;

j xF(ac)J'%
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.f (x-a,)" £ (%) b

:UE (¥-a,)/J% o

f (%- d-x)fx(x)oﬂy fzf’;u;e .,t; _ 4

Zeo VT |

- @) Rejaited radiotons

On u.g'utﬂlj';

\ )’(fxa-rff'xjd-x-i-

Covisagond o §X< ‘Iaon.}!

amd §X> 1100 Fradion s, vl To

| Izno{-qiwhta o;( n.a'_mli.ﬂ' , P

PiX<900} +P§X>1i00} -

I+ [1-F(2.5)]~F(z2.5)
0.0124% o f.2% Y.

() P{mssiaton rugaatsd } = £ 5

—
i

—
i

From (2.4 -7) +hée G-l-ﬁ-rv-l'-a.o P § rcaiovon M#W_}"'
F(?bﬂ foco) 41~ F(Haa la 0)

Fe (00) +[1—F, ¢ (1100)] .

1+F(-2.5)-F(2.5)

= 2-2F(2.5) = 2-2(0.9938)

Mn.

X<Jo0} +PEX >iico } =
|

' Fe(F60) + 1~F (1100) = (7—-—5—"‘"‘*;" 2) 4~ FlE22222 22%2) = :

v !50).,., F(___).. ;-F('”)-H - F(1.25) = 2 -¢(3.75)

-F(1.25) = 2~-0.9999 - ¢ ,:3?4-9'- = 0.1057 ov 10.57%
ane  nageclad . |
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|
. Wae wse Grua.=0.1515 i a = 0.0508
the okt a0 05'15%). ’ : (s os%ﬂi
. ! } }
- = }M&wlm 0 t T ax T+95.6 x i

| T= 4‘,_,,,,,1' T ;u.a

PEX>T+9%.6} = 00505‘,, F(nqs.e-a.,

Ox

Mwhm-

T+95.6 ia.x
| o |

PEXS T-]H,Z} = 0.I5/5 = ‘F(-——-——_...T'”‘Z "‘"-") _;

' %
— 2 -
-'-'-'"'F( ZJ—;——&&) owuw w han

|

|

| - Ioigslx _ 03, )
| %%

= 1,64% (q

On arloong (1) amk (2) {fon &) amd m,‘f

a.x= T +30m omel 0;‘=:6‘-!0 ™m.

. (a) P{x>1-dy= I —PZ}:tél.a} = 1 -F1.0) =

F(L8222) = 1-F(-2) = F(Y2) = 0-6915. (b) PEx <12}
= F(2L2722) = . F(-3/2)z1~F(3/2) = 1.0-0.933250.0665.

. (@) PIX426m} = f;(:zs) = F(2622%) = p(-0.8) =

i— Fl(0.8)=1-0.7981 = a.aing. (b) P§Xx>#a} = :-;(#2)

F(42 ‘90)__'_’:(2 ;,;),: i— 0,998 = &, 0082 (0 317;)-

._ . (2) P(A)= F, (3300m) ~F (1000m) = F((22-2222)
(fooo v-ooo = F(-0.7)~-F(-3.0) = [1 -F(0.7)]- [+ -F(3-0]]

tope

= F(aJ-F(o.;;): 0.998%7 -~ &.7580 = 0.24#0%. (b) P(B)=
%)



(Continud)

_ i-;(v-aoa)-&(:aoo;l = F(g;g) -Fl-2.06)= Flo.2) -1 +F(2)'
= 4,5793-1.0+ 09,9772 = 0,55'65. (C) P( 6-4"-'0%6") =
- P(AnB)=Pfaooom< X £3300m}= F (3300) ~£ (2000)

F(—o 7)~F(-2-0) = [1-0.75%0]-[1-0.7772]= 0. 2192, |

(4-) P(mioiake) = P{X>0.¥-$} f"Pfoo-i"S}

= 1=F (0.45) = [ ~F ("‘*"’ 2y 2 t~F(Ls) = 0.0668
from Tobte B-1, (b) Pcw dacin im ) = P{X% 045}
z F(:s) 2.9332 (Tabte B-1).
:azsw sppcsaded ©ham |x(/ise >0.25 & (x{>Sv. Plaasw
srceehafly = PYIXI>5} = p!x:.sj +P§X<=5} » (~PIXSS}+PiR<SH

st -F(552)+F Z2) - ;-F('S/va) +F(-5/42) = 2[1- F(5/%2) ] = 24( %}
L - (s/%2)Y2 -
~ [o.661(F ) +o %s?f(smzﬁ +5. wI /o © = e

.:x:/:oo:-o,sa w han le>./_" Somidar Fo 50 polution

o270 P05 W_sn mM-)w- 2Q-(f52 /¢.2)
2 e Jﬁ/%z)‘/z

[o,«.w(.f'i/qL 2) +0.339/(5a /0.2 ) +5. s.'] fr ©

' -(1: a )/zr-
£ (%) —— x x
0 2= e
-

4.;(,, . x a.x)'/z'&'z[ (X-ay) *(X'd.x).;.(x)
e .
W i 0 7

T
d 'Fx(w___"(x"ax)‘{gf(m +§(¥)(—2) = [LX-%x) --L]‘F(r) = 0 whom
dy? u;t Ax Ox /2 %X '

22 0.09 24 %

X

%2



(Cou%inu&d’) (x-a,x)z-.o;": 0 o '-7‘=ﬁ-x’£ 0;.
(0.) Pit+<X=2.0} = Fx(:z.:o) ACE F(z° -1.6 F("" e

= F(l.0) -F(-0.5) = F(;.o)-,[:-l-'(a..s:)] = 0.84%!3 -f-o.éws'-r e =0.5328,
(5) Pi-0.6 < (X-L6)% o.s} = sz.a <x%22}=F(2.2)-F (. a)
2.2 - .vs) {N-HJ = F(zs) -F(-—/.S‘) 2E(L.8)~7 =23(0.9332)
~l.0 = 0,.86&64.
@) P31980-68 <X £ 1780468} = E (2048) ~F (mr2) = F(R0¥8-2000)
| (1113_4_;3_29_‘3) = F(1.2) ~F(-2.2) ;'“' 0.9849 -[1-0.986:] = 0.8%710 .
(b) P§ X 22050} = ;- P§x <2080} = :;Fx (20%0) = :..,:(“’5";:““)

= |~F(l.25) = o.i056. _ |

(a) Pfi6o< X< 210} = F (210} ~F, (160) = F(He=220 Uo-202). -p(laozzee =2) =

 Flo.§)-F(-2) = Flo.5)~[I ~F(2.0)) = 0.69/5 +o.9772 =1 = 0.6687%,
(b) P§X>231} = 1-P§x<23¢} ":"5'(23’) = 1- p(AZ22%) 5 -r (LsS)
= |=0.939% = 00,0606, I

-H_W, Pfo w.«f.ww!r&-}- —--(a 05) t0.958 = 0.6e3¢

| ?ia‘mq.ow&-&}- (oos) (0.95)7 = 0.2793 |

:~~=-—.5~ y Lg—P2- mqmm&&}":-—‘o os:s_, P§3 imopinalble-}-z—0.00545 i
PLt inrponalibe } = 0.000%, PL5 imspundle }= 000002, F§6 imepmalts)
20, PI7 imoprable f 0, and F58 mopunabd } o.

%3



(Cohf’r’hu&é)
(&) |F (%) fv 0.99%2 ) Piwﬂ; ! "’—'”“f’ WTM'&}
_/ . .

s.99196 I.0
Lo} 4 = 0.2793.
0.9%27 €) P§8 onn thﬁ-} = P§o ww,wut,&}
0.663% = 0.663%.

i(al) err n moae w.o'rm.b&-} =
P30 tnopurable } = 1 ~ 0, 6@5‘?‘ = 06,3366,

6 1 423 % 5 6 78 x

EsD @I, [y H'an J e Tt
e : | - o/t
=-E’- xte dy . M‘-u. (c-47). I,= €
(X b
_x/b xz 2x | - .
{ !/b UM ;"(--'/s)_’-” } = (a+b) +b".

o/b oo -
1= e ‘-':/f e un

- o

a/b |
L (C~46). T = & %/ b | x - it = :
). I, 5 {3 -1/b) (—f/b)z] |,_ } (a-15). |

(¢c) I,-I*= (a +b)’+b‘§-. (a+b)* = p2.

¥



i Fo. ¥z a : fo(x)/,l" - 2(‘1:-4) "('X a)/b[ (y-q,)]

+e-(«—¢-)/b[ ]-_o mlum. -z(y "-J.,.,-a —

x = a.+JT,’/? By ,..uinntut.-n. _-f-;—((u..-bj:f:') |
—Fe -z/be/;z 0.607J2/% - |
%T/mm&m'ﬂu—r%wﬁmf@‘)m |
may imwm. Thas do we rnalicclion that o j,..m
£ .00 cammot hone mMmMmpym
amd Hunefow hons mon tham e mode.

.wx.mhﬁc.yﬂu?h dmfmm;g,mbg
(2:5-2) wreth a-= a.w..cb_ 400, f""‘f“"’"&j‘%

(e) P§X<1}= F (1) = |- g~ /%o X 0.0025 udzsz..
(b) Pix>5z}= .f"'F (52)_’ [f '(52)/4'40] .
' = e'cn)/“'“.._, 0. omfe.l o 0.12 7.

J;‘(x;-_-.!”fxm,ﬁ:fxcb/wa‘ |

. ‘ L %ee b+ (u-a)t
f&ig-u-m,al;:d“; +’3"r
| %-a ot

Flxy=L kS .‘:[b_ '(;/s;[ .

X F_mbz""f: w i
' A 5 |

= £ + 5 tom (“"s&');’ .
whew (C-25) heoo bam. uard ,

x ~[in (;*‘53 -a,)/2 e

F(x) = e dee , %36
b [ (u—b)

=0, x < kb

¥ 5



@5-5) (Cmbimuad) Fon 22k Lt (u-b)=e® on

g:,&n(u-b), dat = e;dg = (u-b)4§'.

In(x-b) - (§-Rc)/20,° _
f;(x):f e " * d4E, x2b.

. -~ oa »fa_;r_'ﬁ'x
n,aurbi' 7= (F-a,0/0. 1, dy= d¢/0, , awd
mwae (2.4~3):

[-frn(*"")"ia-xl/“k ..'q'/:.

A I ¢
| = F h(”'b)*a.-x], xzb
. ]
: = oJ x* < b.
LI . !
_ Freewm. (2.5-4) M4£ (-‘L 5-5)
(a.) a.2b 0. :1{4; O.195%
! 6"
o.wés | @.1563 = € —= |
- J 3 “' ] * 5 '
L 0.i0%2 5
o‘vl = [ :
0.0733 - |
. _ ' : B.05%9% i
‘0- 0‘331 > ‘ O. 0298 E

(b) Pifo<X<5} = sz 0}+P1k-—f}+r1x 2}
+P§X=3}% +p§x-q«-}.+_p§x..5} = B (5)= 0.7852.

6




i(Z.S’-?.) Hara -f;‘('xJ =e? E !(zh/hi) §(x-k}.
|

l

(@) P§X>3} = (- PZX“B.} = 1- P§x=0} -P§X=1}-PiX-2}

A AR S S S ST £
| R 0.1429. if
(b Pix=o} = e? = o;'ssz

G5 8) Mote ia x =7z PIK>JE/A } = 1-P}x <li}
5 =1*F(|/b/z) l-[f-' -t'b/z)/b]: —/-05065

. (A) P(5on o) = 1~ P(0)~P(N - P(2) -P(3) Pm

3= 33 o 131 -3
=1-e [’*3"“?*;?""4.;]" 1~'2le "= 0.1847.

(b) P(o) = 62 = 0.0498. Auversge rumbin of wesks

| por ygsan with wo Muwwdeno = 52(€°) = 2.5889 ua-u)u. |

(€Y 3 ynee vundsne ppcsads He avtrnga 4o

P(3emes) © - Plo)-PUY ~Pl3) =1-E2[143+ 2]
= l'--'-;-'-’e-z = 0.5768 , ;a/uung:. number of wedks
port gaon Hat rwombir o muwtdors spcacdo +ee
aveoge = 52 [1-Z€7] = 29.99% weeka.

-a\ /MTBE = 1/200, T=7(26) = 168 h (1 west),

P U0 foiliunss v twh) = 2T s &'9%/2%°, 4 4347,

Pl foitinss im Hima 73 = €72,

(” P(“.?“WW Fime ) = P(mor thaw 3
foidunse i & watko) = 1= P(Ion faso failun in 6
weke ) = 1 =~ E(3)T 1-P(o foluns ) -p(;ﬁa;&,,u,) -

$7



(Cm-l-n’nu.&)

MJ'P(3M)-I- [;4.(‘/4.).,_(6/‘*)

+ (;/'f} ] - ,_..‘.*_'Ze_"'5= 0. 8656 from (2.5-5).

(b)) Same ao (a-)w.af/f m'r 8 uresho : P(Acgnaﬁuod'
dowm fome = 1 - B [:.,.(3/4.),!, (8/4’4 (8/‘!-) ]

17 -2
..".a'—-"."-e = &.1%29.

x'/2 -
@5-13) £, )= xe , Piﬁ’a&& detaction } :f -}'—(%}414 jz x/:{y
=-j-"e;4; = V72 ot 0.00i a0 VY2 = D (i000) A
-v/2 oL | f"
amd VzV6lmlio) = 3.'169 V"o'éta.
EED fxin) = 2 p(x =r—|s,_>5r~x-é)
. b= i '
| i} ‘o _
| ;‘850 Sx-1) + 5= 5| ‘6(9: 2) + 22 §(x~3)
EACLYD e TN -§-°-'uc'x -1 + 52 u(x-2) 1 utx-3).
| Lol ‘i;(xfBz) [;"(glq‘).,,o 14o/150 i O
i a
80/150 ‘ | 8e/i50
| 60/i50 T
i 10/15'0 :l !
i o i L | 0 " -
| 0 4 2 3 x 0o 1 a2 3 xX

*-wbtk B = 5a.<x<b} (2.6-2) becomse
p{x-rxno.<x-=b}
T Pia<X<b}

f-;(-x]a.<xsb)-r

%8



(Continued.)

Y x<a thw E(xlatX2b)=0 (ucauae
fPixsxna.-:xcb}: (@)= 0.
| Q.ﬁ. Acx<b +hwm P{X<xna.<x-<b}-rzn_<:<‘1zj|- :
Fel%) - F(a) amd F{a.<)<"b_} F (b)-F (2} 2«

Elxla<x<s): BOAE  agxch g
(b) F (%} |

X(E6-2) (Cmtomued) Y x2b thm PiXz%1 a.<x<b}
= P2€L<X"b} and :

f{x|a<xs<h) =

Fx (b) "'Fx (‘-)
F ()~ Fyla)

Bg cm‘-‘m.a’ (J') (2) and (3):

=|'oﬂ’ XEB.(?)

i F(x|le<x=b)= 0 || x<ca
| R (%) ~ E () o< %<b |
T F (B Fela) “
= 1.0, b <¥ .
By diffuwomtiting (1) ||
‘F(%l°~<x‘b)" 0, | ‘ xea
| = fx(x) = fe (%) a<x<bh :
| E(b)-F, (c) j £ de
| =0, %*2b.

*T“" ‘*?Pu““"" gwm» o frddbm 2.6-2
QW. er-'-M, Lot éa,--ao andl b = a0 40
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#2.63) (Comtinued)

-Fx('x]zo<xj

Rowtwen | hona,
-F(x)

MO@

b

JIRALA T .-jfcxw' -Q I~ F(20) =

X < 2.0

= 0 ’i ‘
= 'F&(” , 20 < X<, uj
v | | _ i
jfxfr)aw
2
x/t.coa’ 0<%
aaa N
=0, | ! <0
-(zo)/u-oa iy
= €

%Jm

Smea.

'J’WML‘#M
iu,-!-m(z)w'l‘.ﬂ\(!) +o| |

| PfX>26|x>20} = j (zIIXMoJJ%

26
x - x¥vo0
— 2
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P§X>26|x>20} = ej
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m:o o a MW with Beix<20}
| whene br 20 wes vn (.2-:-6"17) TAM

Fetre) | :-e"o/” _
Pix£io|xg20} = = 128 o = 0T643.

Fe(20) -8 .
-x/13.5
*. Friem (2. 5‘—70) F(x) U({x) |'_:- / J

(ﬂ-) P (everflow ) = F{X?‘I‘Oém} = {-PiX<H0.6} =

- 40.6/13.

[lf-aa)” —00‘!—9‘!‘-. (b) P(fowﬁ]nd
" p{xpxsnx*w-a ¢} _ ,_ Pixsgenxsnog}
Pix s tfa.s} = PiX< 0.6}

='-[F(84)/F (#0.6)] = €
= 0. 5044. (c) P(“"’fml-) PIx<8.6}c K (86)

- 8.6/13.5

= 1-€ =oq-vu.: |

*. w;w comtilions (2. 5-9) amd (2.5-10) appty

with A 20 amd bzrz.s'

F (%)= (1/13.5) “‘f"” 2pp (= %/13.5) {1 &)
L Ee () [t = (=x/13.6)T . (b}

wmﬁl?w,zw-awg,:gs <

:X“f-aé} Hhe neewtts g an'rfvm 26'2% Ma.-

~[(1-¢ -s.c/r; s)/( s c/rs.rJJ

 8.6m amf bzyo.6m:

e, ? : xcs.ém.a:x:-#-a.é

£.0%] _ -x/13. 5'
=4 (//13.5) &_ §.645 % % 40,8 (ae)
‘!’“K‘S‘l’ﬂ.é) -9 ‘/fS &5 _w“/",,; ’ .
e - &
o, - x< 8.6
— » - "“ -
x| e $.6/13 5_8 (r;s

- < X% %0.6 (2b)
2.6¢X<HO.E)™ e.’.sffg.f e—‘f0f6/13-5' . 8.6 .

[ X>H0.6
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. Both (N amp (M —e .oL:tM
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l Fix ;

] l X |

; I ‘?

0.5k : r;(xls.sc,xe #0.6)

L I

I ;

l |

o Fl N ] 1 [ 1 J' g b x -

o 12 20 | | 3o %0 50
001 -

0,05

" | - ;
-k. T’u.o “ unfhi a.m.cbb-vm; anend 3-1
ilo<X‘5J}.4o Prolilem :2.6-2 W wetl d.:‘-fd-m-&:

b=5s. P( )-F](x-‘as]rocx £50) = |

_IO/BQD _15‘/‘68 =1 _“15/3 E
Fe(25)-R(10) _ e e L :

f-;,(so) Fy € 10) - e-m /Jod| 13-50‘/800 =e"/s-e-35/s
i

= 0.5064%.
.H»u P(DI=0.30, r(x-—alp D) =eu, P (x= 100D+ 2,) =
 P(x=i000[D3D,)z0,7: P(Dy)=o0.45, P(X=0|D=D,) = 0.5,
| P(X=i00|D=zp, )= 0.35, P(X=1000|D=D,) = 0,15 P(Dy)z0.25,

- _P(x=0|Dz2D3)= 0.8, P(X3100)D=Dy)z0./5, P(X21000[p=D;):.0.05.
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.(cma‘md) () E (x[P=D,) = 0. W(x) +0.2 U (x- 100) + 0.7 W(¥ ~1080)
f (*¥)= 0 [(%) + 0.28(x~100) + 0, 76(1: ~1000). (b) f (x({D=P,) =

0.58(%x) + 0.358(x-100) +0.155(x~1000). (&) 'fx(_le-DgJ = 0.8 §(x}

+075 8(x~100) + 0.058(x-1000). (d) Pix-'#a} 2 Pikzo =D}

 PiD,} + PiX=0(D=D,3PIRY ¢ PEX=0| DD, JPEPLY = 0.1(0.3) +0.5(0.45)
4 0.8(0.25) = 0.455. Sc}ni.hlg ij.s#ua} T 0.155 amd P§X=#}aaaj
=0 zq,mw—,c ()= 0:4556(X)+ 0.:255 §(x~100)-+0.290-8 (X ~1000)..

-u,u_, Avo wllts '{f”‘i ¢d) ojna-eu-f'(m to Frolldem 2.6-8:

(a) Pifo} = 0455, (b) r;#:u} 0.355, amd (c) Pi#1000} = 0,290,
- .2z

kG6-i0) Faom (2.6-11) with bzhakm a0 Hat EBIzI-€
= 0.5785 = 1/1.1285 w-clww-c F(xfx<r'1hm):!.728$[4-
x >1.2 hm,

3
e'x"z, X < 1.2 km , amd F (‘J![X“llhm)- ,
3 .
Pix= ochm]x4:abm}-17285[,- - )/]z o.lrr o,
| -x?
-1(’(2 (" )ufx} +8(x)[1-€ x/z_']

ﬁ* Uet (2.6-12). £(x) =
| - 3 - ; - - - .
<te x/tuc:r). £ (XX St.2hm) = % e x'/2 wix),; ¥<L2hm,
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O

2.5928 %' g

P EnlinE

__!... _r‘q j.,... S

‘12

~

g e :
-t L. ;' i .
o~

Vi

:
- T
o :
' : A : g
: ~ : e
N I s L - fymy pomed
§ - :_ P L — —.
it tp T = i !
| ks i oo PO e p gulnilil B
A= : 7 -
S T S T I 1
- "

5_0.8 =i

X
S
X

0.4 1=

5%



APTER

| CH

Gi-1) Uae (3.1-%):

| _ 5 |
E[X] =X "‘Z x; P(x;) =,

1.0(0.%) +#(0.25) + 9(0.15) |

= +16/(0.1)+ 25(0.1) = 6.85.
o 2 ;
G.1-2) E[x2 _ZnP(x")-n§'—2-5 Fpom T olte
(teel,f 8) it o hmewn! thot
- o x" = —x x <!
né s ('"‘i%;) : #
|
Thuo x= i/2 E[x]=_"12_ . >.
T e
ﬁ j"+ (x) Ay =f°° f pA(x-mydyr = 5 ",
- - ni:l n=i
Thes annito o hmown (Tolly , 1961, p.8) G be
g wew [uj o
= ...f.... 3 [
ng'f —p P <
B ot fv-f;(gul-y-_wu-?" .-Tua—E, M MP/(‘ f.)
' - |
i:l&omw\j 07«1-;101/1 AAt‘f-‘-“’f‘-w
i o:‘ ]

| (o d»ma,.s pimmings = erxd = -i(F)+1(F)+

£ -

2 (F) 3 (3) = 15/8

4 -2
+8 8.

(b) Plwem ) 2 +2

. Ji.875.
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GB) x=fS EE L[N _EE . wa
l 2 % Tialt-x? Za Yo M - x?
onwEx, M=29¢1¢|9‘ A0 ) X
' 0 : 4
7] *faJ = ]-c’» o
a* o Jamiat-w A Loy 0 2lat-w
- _~ sz'F i f-x h,--'x" a;& a0 1 -~
X" = 2 T ' + 5 5 ﬂ-)
~a a2t x? ~on

('Dw-eaH‘ P- 68) oo F:} {:f/g.

W.Lm(zf IJ)MT(:?&'J:L)M&. =0 awd

b sourdd ve (2. G‘IZ)MB a0 +.o M

-xi./so
xe ||

L x <20
f (x[x<20)= :5[:-3‘*”‘!’”]

b

x>20 and X<0

=1 () =48.

. (&) -F (x) = 0.35 §(x~1) + o0, 25 f(x 5) 4+ 0,208(x~-10) +0,/58(x~-25)
by E[x] = xi

+0.05 8(%x-50).

+50(0.05) = 9.85 ¢

%
B

-
-
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a}
Fnom (3.1-8) " .
. o ¢ e-—x o ¥ /30#
E[Xx[x%20] = f . ,,j s
o i15[1-¢ ] 15[1 ]
_ J7.5% .
-‘_e_‘“ 5 T #.85% (fwm Dw-q.g].tl p.230).
; [
GID) £lgo) = 6[x3] = [ L 47 &2y, o ban (an®)

| (0 3¢) + $(0.25) + j0 (0.20) +25(0. 15D




. fa) P(R,) = 2/Ii'z-- E R, /[(R +R R, T = g, gz/m +£,)°
- (b) ELP] = f P(R,> 7, (R;)dk | BtRy (PetAR  dR,

ER /L (R,+R )‘-AR‘J .
23.0%7 153y w.

o Dot
ZAR R, - AR (R, .,.Rz)'! CC 22)

(C) £ IPI“‘—!%{faoo)/[asaa = 10,000) ————>

/10 -:
e f = !-G.lsﬂ""ﬂ"???mw
/
hua, :F (plPsismw) = _E e [ﬂ.(f'-’-'“(f 15)]
-¢!
/ |
(b) E[PIPSIS]T = .f A '”i—t s 256"% 5.692mwW.
ofi-e*5] ; -es :
| : /2
. E[g(x)J z E[#X*] -j 4:! f-(x)Jx = 4_{?” £ cos (1) n
! - T

- Use [ % m(xu4= (4x°- :w-x) oy (x) v (xF ez +=*)$wf#3
I frww\ ang_kf potor. EZ""X J f

qi'.
m(xulx = .;., ~iar 26

- -a'/z
x I.‘il'?._ |
Hm L=y28, plx;)=1/128 s
=L 128 In (2
- —— a—— - )
" @) 5 123 i28) 1:.8,&..(:.)[ I+
bet/ymbol.

-Hw. Y= g(x)= e_x/;.w ED’J- Efsf")]

w1 o)

w i
= _ |
~-;;(e €’) = 0.667. |
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.H.uu. y = gcx)-.s'x": Thuo, E£[y]=&[8(x)
...f 5)( E.x/ x ﬂ")‘ id; x/0; :&E""“/G;'

Jm .5 W-m Aarasoms
n.v. wribh |M =1 40 E[Y]=#5.

#(@1-16) I wer found in He[acbution of Problim 2.¢-3

i +hat ‘ i _,xz/q-oo
: = €% d(%x-20). .
{-x(xlxl*?-") T e
: - x%/ 400
Thee, £[x[x>20]= [TIE x'e X e . Lt
28 200

;-’{/20 , 5= J&/ﬂ.d M E[X’X)kOJ ‘faeffesnlf.
Thio m\x'l?Ma'- o not hmn- Sozred FM\. 0+

v me.qbﬂ a0 f:‘-l‘vrh by ua-w; 0 Reaxso
2% pamocon o, et . 53 ua-wg (c-52):
E[X|x>20] = ‘foe[..__ -'f F 'gdgj

n an+3

n= a n. (an+3J

! co » :
| ERD S -7 RS R R ' ..
| nop M(zne3) 3 F T 1v 5% zw

x 0.1895.

E[x]x>2o]~ :we[(J*/qn) 0.1895] = 27.58 wedha,
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-Oup,z.amf.&. (Mmmm#) un..mu.&m
uwp'wlr&wuﬂmf'muaﬂtm X, omd X, +X, +hni'wu.|

M ’uufn.b-f.u /‘m.o. &fx] = (x+%,)/2 #(x, .
%.) - - |

@fa.) Simee £ (%) o }rgwfni&‘-’- about ¥=%

s meam voliua o E[i’]=x,.
(b)) We colewteh
v, = E[(x-X)*] J' x-:t,)‘-)"x(x)al&.
But ”
f.(x) =0, X <A, ~Kk amd XK+
‘j‘:“""”‘)’ X~% LX< X,
]
=;"""""&'-i(z‘ 7‘,): ‘xosx.‘ xo..'“'
Al I i
u-"=f o (K-X‘,J‘z(x-a'coq-«)m
X
¥-&
X, + o 2 ;
_,‘fxa ('X;%E_)-[,_é.;;_(x )]J.x =« /6
o :
X=E ¥ ‘ 2 = b+a
[xJ = [ xf 00 dp = ["x L d = bt
Somee o'z E[(X-X)]= s[x‘—axi +X%]= E[x*]~
we W W E[X |

| op—— - erer———




.(d-)Suwu. aufummmwf"’ﬂ“‘-‘
fe-ua.faa.buwkui "f'kt.‘imdy W.fa#ﬁ
(m_?/uﬂm32 3) m*"h o= 0 cw-d-

b=100. Thuo, E[X]= i‘! (a +b)/2 = 100/2 = So.

(b) Friom Prufrtum 3.2-3: U;(:(b-a)/,h_i' = loo/Viz
~ 28.817.

G25) Now X io diroute with valuss 1,2, awd 3

howimg probebilitivo Pix=i}=FP3-2120518.3}) =

[19.3-(~21)]/[#9-(-21)}x 6.5¢1 , P§X=2} =

- Pfig.3< o <2:,7} = [21.718.3)/[#9-(-21)] = 0. 049,

P§X=3}=P{217<a<%9}i= [#9-20.7)/(#9-(-20)]

| X 0.390. Thua, |

Fx(xh 0.561 §(%-1) + 0,049 §(x~2)+0.2906(x~3).
(a) E[x) =__]:xﬁ‘(x)c|¢ = P§x=1} +2P§Xx+2}+3 Pfx=3}

~ 1.829. ! ,
(bye[x*] = [T« F(x)d,s = PiX=1}+(2) P§X=2} |

-0

+ (%) PiX-B} 2 4.267.

- : F
u;:= E[X*]-X*x #.2¢7-(1.829) = 0.922.

o0 N -k oo i
*Elx] =_]“7f f‘m# =k'§ “)ka(:—f}” fo(x-k)Jx

oA . Tk
=z (&) -t

¥ nlpRe-p

T k= (R (N-RD]

60



xG.2-8) (Continurd)
; _ Nf £ (N-’)‘f fh-i('_f‘)(ﬂ-i)-fk-ﬂ

A RSN (T =PY T
| ;(.d' J:h-l f'o 3,-5"

[ a-1 L.
E[x] = Mg M=1) 5% CID LS
| £z ()P 0-p)
| The swmmation squalo [g(-p)3" =1 by o
bovam ial g.,y.fmww Tkl.?o E[x) =Np.

i A w-h
E[x*] = 5 (™) Reio #Ret, Foaikiph-p)
. kE (x ) -p A h,,z, k! (=R |

?

k- ~)=Ch=0)
= Nf ud (n-:)." (R-1+1) fk '(:-f)‘” 2=<

ksy (k-] [(w-1)~ (k-1])!
' h"f (“"‘?“*" )

cnp{ F wenlg0mp)
ket (R-1)! [(w-1)-~(H-n]!

- -2} -(h-2)
. N (N-:)(,v-zj." P -ﬁ‘ 2 ('_f‘}(u 2 }
k=s (R-2)! [(N-2)-(k-2}7!

N-1 H H
: Nf{.Z (TVLCP e ten bnemiat
J=0 .

N-2 - -2) =3
+ (N")f'z (M\;-z) J(f—f)t” 2) J]

J=0 .

= N.f[l + (=D P
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180, P(R) = /4, Ry = ?-70:41.) P(R,) = i/, Ra=waos":.,
I P(R3)= /4— , Ry = zaoo.ri avd P(R, )= L

_rao L pyo 1200 2200 _ , .
(ay E[RT = ZR P(r;) T + 22 962.50

b) E = 12/(_962.3 \Vei.48v.
( 2 '(‘lcz 5+szo)“

(€) By usimg Fhe velloge v‘oﬂw fournd im !
| aslition to Pn.cfrbm:zmm.& e foa*-ﬁoi’%m
e ke J(ﬁ 25)+ 123500}
' = 5,47 V.
Hewer E[E, ] # E, o (5] flww&y avrags

U‘!‘ul-{‘fnuw‘fm Tfu-oﬁ!mi’hﬁuuahmu
u-d-lnuooa&' MMW%AM%W

o Asaiotares .

i .
Gz8) (e Elx1= a, & f--— Y E[(x-2)]=0. Now
fufx‘axJ‘Er(?‘)dﬁ 3 ("'“j' Tx —&,) o odd absot x= a.’

w hike ;(a)uwm’u...r Thwi-JmJ.‘
Lo -Hu—u,fau Al amd -Fu, wt’:ul Lo ?,yw- @
i (b)Vm Ef(x-a = j (X =0, }3 -(Jf-d.xJ/zo' o
-co ﬁ.o-
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- "'""szf‘é';s!;
- 49 .

i Vi Zeo | r o

J, = defIT 0, a4
2
d

Varwamer = "‘rr:ﬂ"f-
A Tl

e - - <2
@E[x] 'xf (%) dge = fw.ﬁf*;“”‘ e (%= /b"'*
[- A

[

; "‘f (x- a,)z ~(%- G)/b# . |

L E= - /NE | dE= AR im Hhe foral night-oide
imtiaru\!. and 7l=(w—¢-.)z}/6, A7-.-.z(x-a)cl4¢/£ w |
the sncend - )
E[x] = :zﬁ:‘j'wgze-f:l; + a.jo e'?J? .

On u.un-a (C-52) and (C-%S):

E[X] = gJ'S'."-g. +a = a‘. +Jmbsy4 -
..('x-l-a.)z/b

2 Lk -a)/ b
:I Z(x~a +a) (%-2) €
a b !
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T e—fw—@/é “"’. $c 7 ¢ -
b

63



@29 (Contimued )

+za. (-x o) € J-ot} b !

! a

.—:bjw;e:;d‘; +4-¢.U'F"ﬁ }'28_ d; + a.jae- 4%
[/ o

wae (¢ - %6) fgu‘iu(c-—é'z) Cacte-25) .
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| Bg u»d.vvy +he nacatt 3m e Preblom 3,279

E[X] = 0+j4oor/4 = MIVF = 17972 weds.
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At =de/b : 0 -_j e = b’f!’ze-gii.
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: k=o : |
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k=o |
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| E[x? A b e P ket ) .
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*G2-3) (Continued.)
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J!

= bz.z
V= ¢
F' >
ot ELx*] - (e[x3)" =
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L a-)/b
xe

+ b

J
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o

{a) m = L
&
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& ¢

T,

mabj;e a; +af
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2
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{ -b
bie -

+b —-b = b.

n -fﬂt-ﬂ-)/i,‘

Ex'sf fx)deu_f x .

i

(x-a)/b, df= dx/b.

- (x--)/i

-a)e Ayt

|
'e';dg = a+b.

1"""‘(4: - #5)

dot = f (bE+a) € J;

ye~ ¥ag.

~#5) (c- ‘f‘),am-ﬂ‘ (c-#7) +o g

= zb‘ﬂ.. 2ab +ad.

(&§+4)Be'§

=)

4§
¢

bE +a®) e AE. U (C-M)

0
'I'b'uu.gln (C~- ::) b 3.-} m3= ¢b’+6ab*+3a’h + o’
| (5) 4F _ o° 5 .
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! n

-

= ,Z P(*:) W; .

L=/
Friem (3.2-w):
Hn’ jm(x";)“&x(y)#

L I

- & Pix;) (X =%)|.

i'.

x)“_)u'm('BIBJJ

wﬂN
f ’X'F(?C)alqt- j|'x ZPox) Sex-%;) Ay

!

f'mcfx %) L P ) S(x-xdx

i=!

—
-

E[(x %) J-E[ F_

)X (-% nk]

—n-k
= -X .
hé(")( > Tk

=k§’(k)(—x) E[x"lj
@ m,’ =]’ x" fx{x-L()_[ dx .
: ,,,n*':j”(;;:)"fx(g-ug.
fimemial. Hhaswm
R AL
Z (k)“ —hf ?
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dat p= ¥x-o, df=dx,

& pamd (Rra) by the
(zr 4 ¢
(E)a; z(k)x m-




X=f+b)/2 = (650+F20)/2 = 785 mm,

(c)P‘f_x-—lracx-cx-r

CAU3HNT - 1/yF < o577

1,
wm-ffv«l; diotaibutad on (450, {
H i ) 1 '
|

. (2) From Problom 3-6

(6) &fdofvavl
= (270NN )° so v, = 27::/1;"
p=

(4) Tsterroree

~mw/e

3
% *‘w(?w ;:-
()0 = X% =

Fruﬁ'(bm 3-6 v; = (b- a-)/’;:_
= :35/:!" 77.9¢2.
( )"(x ?_
b-—- L70 |

= [f78%5 - ?éo)/'uojwa = 32,8295 7.

@D (o) X = [ L x con(BE) by 4~

-_-....f af.c-o(«)-!x ..a fj—ncm {(c-%0). cb) X% =

'rir/z 4
'-"E-/: M(‘jﬁd :fé(f"'”-——:)a
C'Lm(a/rr‘u

ﬁbmdwgw

-

Pjo<¥X¥=0.257%4 < ;-F(o)a;—F{
|
F(-X/v )= 1-0.251% = o.v&ss Frem T..MB i

.w.#. tha d.cmjndw g acls wo J-Aw‘w;

necr e . The pluf)f' Gw
ranblem. varioltls | Thizo,
) and

o—~X

| Hlo scewrs whne -x/r £ 0.67 Ao X=-067ﬂ;

—06'7(10 )=-6'70/.r.v’
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1 |
(B2-25) Frem Prctblum 3-12 X lrb/s and o = b(1-T),
From (3.2-¢) X* =0 + ET:L[--%}- bX = b. Newd,
xszfa -:z_‘_:_:_"_‘ e 1‘/!’# ) M u.:-.‘x’/b 5 A= 2% 8/ ):
X3 b”'juu’“i e du . 3/r bm/tf fpome Grad -

o o .
A‘d.'a.gn amd Rggh&,f 317, Fmig, M3t (%-X)

0T _ 3675 b, 2w b
T z 3

JaIE(r-2) L 5 g3t

[
““.f'; (-% +8%x —12) d¢

= o

(4 -w)"

z v+ nl
6n+1_ zn-r St '+ }
i - ll——-—————-—- -
i mn+d At _

(> m,= 29(3)/5=16.8.

1
|
1

>
= 0.8 .

“4/

ot Fon/z
AE= b/

_arfge) 2§04 .
7T oriv/a)y PN

¥
x X ?
272 piwse)

-x/2
e

-;1; L #r(5+2) 4(-"{”)-‘2-' f'("';)%

ri{n/z) re~/t)
YT LEPTAE YA
dot £z %/2 ; .

el

¥ = dx/2

- 2“1"(-:% +n) )
nNiN/z)
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2 | |
ey == = -n./b 4
F_(:;_Q. () O = X ';-T’ ’ ir(z “)-U'(b:)l}
i joo ::Cd'x k A=
*-§fo>-f[e"‘"” ?:I(”ek 25(3')1" (1-¢)
S(x-—h)abx (”)-p (rLfiJM- Iwcf(:r-—lﬂe" o

(h)"f*e’” * 0-p)"
:vk

w N

J

A0 §X(mJ_ :-I-.P-i-fai ) y - o
- - (x- 38

*.f“” [ 5me’ Jo‘ =f ekzj-“, . o

= B2 (Tsen- kJe? T L S b
e hzg k! '[m i e h =0 &
_b -I-b.l.o‘r(;(d) - e-b(:-e ).
G e (230 Ry B
B N(=J) N v __atzif"’)
‘& [(4- aﬁ:)”*']lw=o ‘]" X2 =m, Aot lyco

-_JNQ, [ cwr)f-i)” o MVED)
(d-- (o)”*l W=y 2 :

@
) 2 _ =7 _ = ?_ 2 = N'(N"ff) Y 2

i(&) E[Y] -E[zx 3] = ax 3 =2¢3)-3 =

(Y E[Y?] = gf(2x-3)"] -_q-x= 12X -9 =4()-n(-3)-9
=89, ()T =yi-Y = 89-gi1 =3,
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, (a) E[x] "j xfc:-'x JJQL _._{3;__95;)!; = 5/1a.

{b) E[#x+2]: X +2 = 4(5//2) +2 = u/3.
srwle (' 2% _ x7 [_;
(c) E[x°] - jo X2 (i-x “ dx ..__(_3_.-_7_)[0 = 54,

: x
;m SR = e A ey, 1,

o r'cb)
-J n-l-B ' ;' i J«io n4b-s -}'1 _ F(BI-HI)
o rm n4b-i a "4”r'<b> ¥ = a® r(b)
ELx°] = [(b*2) _ beb | plsb rzlm ot
r’“ L J zp(” : al a. b? . L b
il P S 032z £[x] - (&(x])% = LT - b5
E[x] TS by 1-( ar &t

ay
.au.(c 29) amd (c-30): EEXJIM‘?‘"“”

o (2 +%%)?

x(r‘/rr) - : P oXEox2s XT = Ve,

*- § (w) = z[e"wx]
1S 3m4) < f 13001 45
|§ I HG-F (%)’ x&«.[ <[ |feoe "l e

[Ta0m = Bolo) =

!
*.wxm'f-h:.mu e"'._-_g
' n=o

| | |
K XOLY| H«)c’- Taels [Th 00§ 602 4, |
! W_” n=o n.
- E fj"’)“ m -_-E_ Z {3 )ﬂmn Cl)“- 1)
nzo n! » nto !



o w2 “! | 2k ¢ :)szk zh
o X i =Ux @ I = I Y
%, = oAb A At el

Nayt, .ub.uafn. (1) amd (r-)i +m-(n;-‘f:um:

mh.-.a, " odd. For n m’|
| k=n/z2 , ar
1 . ? » n/a
(3) ma _ 9% =B , N antm
n! 2™7% (n/2>!
oae i
_nlg” L amenIn-(nfz)#r] m
PRSI RENPYL x’
N Aatwm
o P o0 oo n
B _ (P%)
MX(P) L- Fome |dy _!pfxc«ié T
= E ‘,“ m ("
— :
nzo ®- !
i 2tk o o2k 2k
- X - x ¥ ) ! = X P (2
“"{” © k%a( z‘ ) k! k=o 2% k! 4
B ¢t) amd (a) éfm-bﬂ—fm
d P o
Yn";'oJ |YII .
Foo M anem: |
m“ B‘x“
nt 2"7* (n/a)!
o :
LT ST 2 Rl ULl oLl o
n a_""(n/z)! iin/z
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- Mo £ (%) = Z(,Jl,)“" RA) a0
PENRTE i 7L () ek
! |

'Z (ve7) © |
| Fm J-F(L'g (H"' ff3390)-H|e,uuWL fo Rmouwn:

kl-u
sh sun .;Np/z
x ke (),
heo 5“" .&)
Lot p= wa as i
sun[(ﬂ-rt)a)‘b/a] ;NWA/2
§ (w ) e .

N+ 1 5im (c.m/z)

sOm jawm
,EH“@)Je ne (bl

: . d“’ lgzo ™ "m[t +(bm)’] =0

) 5 ] | o L+0ePYe’ " Gmis e 2cbw) bmy
) mela" w:a | [i+Chanl 12 L
. 0 + 6w’ 2% €7 Gm) + €™ k] - b7 2 ™1+ (bo)’jz(bw)bl
Li+ (bw)’]"“ =0
T s

2
=2bem. O Tm-m :2b’+m ~-m: = 2b°.

- d¢, () -32

*. (a) X = Ly & ! = (- _
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BN ETERS ngm’L’ ) -i{ ” H s l
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PE (o 0 -(xt/2)+»x
*.Mm-{ RACTMCLES Y de

-J'“e”/’fmmcc -51). M) e o7

27
g M(:J)-e

2 -
: [ “M ((P] = erert” )[ "-“"’]-—" wham D=6,

£ ot of
Thea, Pix >a} ce 60-/2 . a'/2 (Ckunoff J)

- T(X) hwnr‘fom‘u# mmuu’ m X ae
(3 =€) appliza. X-= T‘ ?’)- tam (Y/)

dr (4) _ d+tam’ (g/a) i/a .
dy dy ': l-i-(g.h&)’L

-Po 4+ (P /.z)

S imee -Fx(x)=l/7r,—{ﬁl<x<77'/z amd G gene
Cof el oflun x, wr hawe £ 7] = Y7 omd
| /e =: a/m R -ob<3<°°.

""l-l-(/) i(‘b‘-l-a

G2) @ ahideh i Mfﬁu; Hore

% Y=T(X) io net Moi’a-m?oi. =
i We wse (3.%-11). ‘
W hemw y<o : |

-~/ < % < -hun (g/a-)

amd /2 < X<7?'+I‘f'wn (#/a.) 40

¥ (g)

-(

ket LR

R

tom (y/a) L 77+ Fam '(y /a)
Fay=( a4 1" 7% 4
-T/2 axr 77'/2 amwr
=-i—+-7;‘_-+m-'(y/a.‘:) , y < 0. (:)



l(Cm'Hnu.ul_) wm‘ %'(

~r<x <=pr ++m'r"'(3/¢)

>0 :

amd ~T/2 <% < +am"(9,4ifa)
awd M/2a < X< TT L,.,- |
tam'(y/e) tam'(u/a) .
=fn'+ am Uﬂ- +f‘ d .4...'?..‘ _‘_f zi.-;f
- ar e g am w/2
|
'. = _é: -I'm"(y/a.) , yzo. (2)
Cﬁ'"'""’ﬁﬂ“g (1) andt {z):
' FY"?):EL"’F""'T“"-‘{ )., ~e<y <.
3; dAﬁ.«unﬁa-"'m |
L AF(9) L a/m o <u< 0.
-FY‘;J" Ly = ai_z;-‘_ yz ? d
s Ysa/Xx ,xza/y] W we (3.4-0),
;Fa-a. a >0 5<a CJVU-Olfﬂ-J.o +o a./g<9¢<o,
F,,(g):{;gf-x(ﬂ)d% = :",}i(")-/‘;("-/g), y<o (]

Frap=J °s (de.y-l-f

g"o mn.nrw-ﬁ-o to —oa<9¢< 0 avd a./y<x<co_

(x)dx = E(0) = £ (-)

X
H’Fx(") ‘(ﬂ-/gl.) gZa (2)

'F()--—-
3= g2

( /g), o<y < ® anwd a >0, (3)
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. (Cm+imu.bd) Fou &‘4 0 : y<o c.avuora'o\h to
o<x<a./y | |
Foly) = j &(x)d;:lj’({a./#)-l;(a),_g‘eo. )

| Y20 covuaponds fo X< amd -w<x < afy.

a/ :
T N TRy AT AR I
+F (e/y)-F (-2}
-;-}(o)-rFx(a;/g), gza. (5)

: = |
| By dffsnontiation of (4) uiu(s)'

f(8)= 23§ (2/y) , ~o<y<® and a<o0. ()
= __

83 c-u'm(kug (3) amd (5|.):
INOIE ‘y' Fxfa/gJ —wm<y<o.
-H-vu. -F(*x)-—f/aa ,‘ ~a<xX<a awd o
y/w-,ﬂ-omcﬁu:t‘. fw&ﬁwﬂf.B‘f-Z
()= chgz‘)+ffr7€)
” 2/ey |

z 0.

-




G5 Ut (3.4-11). Thae sre wo votuso of X +hat
wm.rmﬂ fo fy<e} ‘ Foly)=0,4<0. The
et =0} wufmdr"b §X 30} ar £ (0=05
aimer £ (%) has hatf 0*0‘ arza. o m-bffo;fﬁ. |
| 0vig um fo\.'o. .}mc-wulea@maM nomnd am uumpu
Fro Y20 we hawe -u':é-x-:g/c amd. :

F (y) = ] f(x)d«-— Folyle) , g2o-
o Lffoanticin
(9 = & Sey) +-—umf (y/c)

wlwu.

- z/lgo-
$ (g L g X%
x Vo o3

S
W

Hm £ (%) & givem "‘J (2.6-6). Simer @20 |
Hha Frona fomation o |menelonicolly imersssing |

amd (3.4~ Gjaﬁlu.o -;cx X>0, X=T (¥) =
L ¥/e ,y>0, dT (y)/dy z 1/
? y _ '(i—n-)'/b
f @) = (2 “’)e , dzéx
= 0, g(ca.

memaﬁg%hm‘ty“h#dag
+Yrome }mufm w +o a.w-vwii. amethan R.gﬁ.uzh n.JU.
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AGH-T) Shdchus ona hatp ot
Fg(® |

ez" e,

0 e, 011'6

Twmamo‘f‘nmag’g ) I - Yz
trame fommatiom amd (3.4-10) applica : 8= 7 '(y)
s cos(y), Ado/dy = deas'(y) /dy =~ Ji-yT
Whev o,<0 <0, we howe y < y<y, whora

Y, = “9(8,) amd ga"'-"j""(%)- Thie

'FY(yJ fg)i ’ o 6‘ e, ces (8, )< y< cos(8,).

N 4

' -’tm{a) ° -an(O).’

gy | — e s ves s am

¢

@ Y b a dowste pomdom oeniable . W u-n.ﬂuu
are y,=3(-#)= -192, yy=3(-1= -3, yy=3(2)°
=24, g.,‘=3(3)3= 81, awd 55-3(‘” 192. au

MWMW%!/5W

rmrfw.; fwmxtrr'&om-'tom
(0) lae (2.3-5) : ;!

f (y)= -—Jfg+l‘i=~)+-'-5(g+3)+—6(3 24)4-—-5(31-81)
+48(y-192). |
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@4-8) (Continund) |
|

(b)) Uae (3.1-%): .
Efv]= ;'-[-mz-:a +24 +81+192] = 20, 4.

() Uae (3.1-7) with 4ex) = XP te finet Lowd |
CELY']. E[r‘]=3!-[emz)';-(-a)‘a-(z*)’ﬂm’-r(Hz)‘_] |
= 161748 .
| Thus,
| a;,‘= Elr®] -‘{.Js}:r:l)‘;:L L js1re.8—~ (20.8)°

= 15758. 64

. I125.53.

”
-(d-)TIwaPuwnuw Gmaffkut'kojE‘x
3.4-2 with c= /2, Tku Sl ST 2E 7 wiy)

rrrgz

”n -"3
-_-Eze wiy) - (b) Y’1 = s[vh] ~_—af j_
LA re 8y , 48z 8dy ao|Y™

fin+z) 1-3-5'---(21:-150 8
E T e | |
GHB) (@) ¥ o disonsti. PEY==¥} = PEX<-1} B0

- F (%L ) = F(-2) —I—F(z) zi-0.9772 = 0.0228.

jP%,Yz 2} = P§-15X<0}= F(‘ L) - F(2E) =
'-F(a 75) + F(2.0) = 09772-—07734—=02036 _
isz z}:r;a«xu}zp(' 28y -F(25%") = T3
—lo+0.605 = 0.46¥9. Pivsg}c pprsx<=)
=1~ F(L5%5) = 1-o. 6975' = 0.2085.

!

80



.(cmdmu.l) }-‘m.u, ‘f y) = 0. 02196(34-3-)

' + 0. zoaascy-:-z)w:-o%%'s'fy-z) + 0.30858(y-4).

! (b) Y c&(r] = ~#(0.0228) - z(a 2038)+ 2 (0. ¥6§‘9)+4(o;ors—)
= 1.6650. Hen we weed (3: ). Sm..u..b Yz-f[‘r_'l'

= (—q-) 02,0228 +(-=r-) Q. zo‘as +(z) 0.4649 +(#) 03085 =

i
|
1

'7.9756 Pon or v_"--i*';": 7.9%756 - (/.6 650)° 5zos+
Y =T(X) WM% Mwuw’ P
| ( /2, 7/a) fo X. n,m- x- sim (Y/a) a0 %=
LS ate y*. Frem (3. qwoJ fc;a_
§<a- amd F,4) 0, .dawkbu.

.Y b+e™ wmwo'l‘muagw?

wae (BH-7). Simer X %{Y-b) we hone

i

i I

: -.fm -b) ~ d-] 19
N [ .(g /

'F’Cg) -F[‘“T fy)]-—- -
Vare? (Y-b)
.FMA»uothw«xMWMYi.
—t o 14, Ow uMg X = 3*J(Y++J/2.

w-dﬂm (3. 4-12) we howe
3-!-/(';-!-#)/‘!

L I -a,<Y
W T

? J- - | - £
S-F(g) 43 !_ (g*‘ﬂZ/‘ -zgf f } ér/g_*T $Lys i

| ami 5-' ( Y=o, ..Euwfwu., ¢b) Y--— .
" 2 " 3*" .
(Cc) Yz':""'_‘- %ﬁ- 32.9 A0 ﬁ" Y‘z - _-' = 82.8- 4%

Jqvyty
= 2608.
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Somee X 20 the mwd,m to yaanotonce, amﬂ (B.4-6)

spplico . x’@?‘:’(ﬂﬂng’%'“ )/’ zgc

H T _uuamf— A L iy 905
= e : ,
U’S‘ 2cr’
.-TMWrmnmm‘fm&d best hamdled vn tuwo
U of X. Fnn X20 whne osr<v:

~x/a
:,1‘-“'""9 ), x:a_fm.(v_—vgJ:: a.ﬂw[,_(,’/wl
/Ay = &/ (Vgy

| ' N

fvfg)"fg{a' ﬂ""[r ""j/"')]}(v-p) y 0EYSV.

Fnn X550 whow ~veVY <o
x/a

Uz -v(i-e ), x:a%(L;‘#) ,%:-—-—

‘ s ., - <o.
l+(g/v)]}(v+y)' ved

'fvflg) = 'FX{G-M(E;‘!‘)}CV,*” -

: {._'..e""/", xzo
: b

:m._{_.______,ﬁ_fy._)_:_ me/b_'_ — __v* Qg e

2b ¢
-*fmfv-
(y4) = e ? Tueuy -
:F' 4) (V-g)?-bet ) [uia u(y-vi]
-t [ —
b e b V*U)[uég)_u(-?-v)]
(V-I-?) 2b v
a
= (%282 , "h(v"w)[u(g-w)-*u(g-v)]

v -lyl
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. (Can.'l'mn&) .
i

- S g T Ly e -ueq-vil
2

!,L ao=b : -}'(y)..-——[a(y-w) u(g v)], }'u,wufauw o -V, V),

- Here F(g)- t =~ spp(- g/b) = X )ln. o<x<|[. Oh,_.ﬂun.;

fﬂg (r x)--m’(—g/b} o -a-‘r(z)--bjm(:-x) o<l

_-H.uu. F(g)-t-.n-g;cr[-a.gj..r,a<'x<l A-o&nmyfn

y: (1-%) =2 2qep(~ 4-4 ), Ao Y= [---ﬂm(r-x)]/ 0< %<,

-HmF<gJ—-+'+M(9/5)"?": bcx<l. On scluvky fouy:

(x~5) 7 = fam'(4/8), w0 y = b tam[-T(2%-1)], o< %<1,

@D ream = 12"t

#a'f
° (a' +§' ) #(a® +§‘J’

+8¢-"{ ::.,.;:, + 2 a" (x/a.)}’ = re/¢,

3
Atcond. momand = 4a *f —;—-—-szq.a_"' ——

q-(a.‘-a;‘)‘” = a, vexance = Acowd mowend

- (W) = a’- (a"a,/la) = 41(16—7?")/[6.
| J F ¥ -t J
s f i L( +§)3“ i fxe(a.%fﬁ"a}

]
={l“['*<3/‘-)’]z} Uly). Sviee we wmust aetue

Fely) = % foo yzo +o gat fon framo format/onn , we
Aot amd finld g=a’i/fl_;i_-l} foo x>0,
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We wse Hu code from Exowmple 3.5-3 secept
aith N=1000. Rssulls ane plofled va the followony
dmk_%wi.amhwwofa(.a
/cvlabmﬁbhb+a7m-nwa%w4%m
umifoun, dens dg) . (Compane with Frgune 3.5-2)

Histogram of Uriform Distribution
14 { T T
1.2
|
I
i
i

iy

o
®

o
o

Relative Number of Samples
f=)
Y

[
I\) -

0

0 Q2 0.4 08 08 1
' Magritudz Bins

Fo i Ragﬂa?}t luwn{, fhe Covapuilad hio‘fa’mc.
0 phouwn M%Wﬂm On aw’,pmg
wite Ffam 3.5-3 we Aer +ad o newr hioto-
arww (M=1000) o vnewe clase o fhe il curmve
JMA', all iw valuco (N=i000). Tha (em frome
0.7 t¢ 0.8 oo (A ernev Lg am Muu?k-

Ly aqual fo the foargor svnms for wz100, Houwss,

8%



@(Cm#m‘z&) asgwi ficand omprsve mant &
Gumoratly olraecved ar AN Mﬁm;aa fo 1000,

Histogram of Raykeigh Distributior

1.4

08¢ 7‘/

Retative MNumber of Samples

0 0.5 1 1.5 2 25
Magnitude Bing

The MATLAB coda followo:

ThBEEBEEBER%E%% Problem 3.5-6 BEBEELSELEBEEIELLY
clear
N = IDOOf % number of random wvariables to generate

3tp = 0.1; % step size
a=1; % arcsin parameter

x = rand(1,N); % uniformiy distribuced randcm nunbars
Yy = a*ginl(pivi2+x - 1)/2); % arcsin distributed random rumbers
yabsciasa = -a+gtp/2:stp:a-stp/2; % absoissa

yabscissaZ = -a+stp/U:stp/d:a-stp/8;

yhist = hist{y,vabscigsa); % compute histogram (not normalized)
ytrue = 1./(a*pi*sqrt(l - (yabscissa2/a).A2]): % compute the analycic values

% plot r=sults

clf

bar (vakscissa,ynist./(N*stp),1, w')

hold on

plot{vabacissa2,ytrue,"k’) % arcsine distributicn

»xlabel {'Magnitude Bins'}

vlabeI {’Relative Number of Samples’)
title{'Histogram of Arcsine Distribution’)
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(Cd‘n.‘i'mud) Tha mfatql Mfa,m hﬁ;
fm%m;gma; sdhouns (alowr. (oo

phoon iz fha spact Lows'ly of Ha oacsine Anmdonc

variadle , sohaih oo :

_ ract (4/2e.)
-,‘;_Cg) =

7?"/ a’- Y :
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Abmdfg Mwmwm o
T huo E[q(x, 1] = e [(+¥)] = a0®.
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(¢c) Rv

(C) “"; =

49 -4 = 45,

= e[(
(x-X)+2(v-¥)3}*
0 % C,.

y-v)*

q,‘l

v = F-#(0.8)+ 4+
= E[§(x-F) +3(y-T)}?] =
= E[vwl = E[(-x+
= -[%+ 5] - Ryy + [
+XFY+6[1+4] = -5 -

(d) vaz CVW /G"V

E[(w- G'f)z] = E[Q‘-zwﬁ +W2] - s

TX+42Y + X -27)*]

O‘W’ = (RIVW

'51 ~7) Hoyw Xz2, F= 4 }_‘c'z'-;e[x‘]=3, Yi:g[v?]= 25,
(a) E[W] <E[3X-Y)=3X ¥ = 6-4 = 2. |
(b) Efw*)ce[(3x-1)%] = E[‘qx’-axr +r%] = 9X%
~XY +7% = 9(8)~6X P + 25 = 97 -6(2)% = 49,

-w?

Ti+6

(X-X)% -4 (x-X ){r-¥)
Bu:r nyz

Cxy |
%y

M"" Vi * s E[(uu-ﬁ)’]

+°?o" 17, 8.

:2v)(x+sr)] - ~XE-XY +672

F+¥%] = -[#+1] - [Cuy
o 8 +2] +¢é(5) =22.2.

- t_fﬁf)/u;rw

| :
= (22.2~-21) /4 3(17.8) = 0.1298.
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Gi-9) P:E[(x-;?')(r-?)j/r;‘u-,,.
(@) how ¢ =£[vJ=aX|+b , (y-Fi= a(x-7)
o' e[(y-F)%] = ai.ze [(x-%)'] = a5 ®
oy = lafo. | ' -
Thus | F' E[(x-X)a (x- x)J/tr o= a a;,’/u'xa'r E
' = a 0 /m.io'| = a./;a.l =1  ayo

o

!i —-l#a.do

() C, =£[(x-'i?)(r-?J]_ltz[(xx)a,(x -x)] = a_o'

*. G18) Simee E[{(x-Roa+ (V-F)F ]2 0 for g rast

- number FMBME[&(X X+
2 (X~ xJ(r F)y+(y- Y)_] o o, -l-aof/u +0'Y >o.

To Jeman mvuaam +-‘\u Tud;wtto f-avm.m
o el wnol hart w)u.olrj,um Thao | 'f‘t-!-'

™7
M‘auma&%h MIQCMCG‘W)I.
de'w, we. ,u.b,u.i.m.!(nﬂ.") '1'-0'0" <o ac

M e o Al < |,
i 0 |°'5c Oy ‘
Buf o 1/};.20 arud D‘ |f Hor M!PI“'/‘"

Moz }"’za

- Hare ,,(x y)= u(:x)u(g)w b)t.p[—‘f-(?‘-l-g)].
FIWM(5|5)+MMMM“ ’

20.—.ij x*ee 1T 34145 = 16foxc fooe "’J,:

> o

1/8 frem (C-#5) amd (c-47).
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GIT) (Contimusd ) o +he atwme way we fnd .
Moy = f”f”gz“ e"f’ -‘f‘xd'x Jy = '/8-
0 o

0 ,00 .-4'9"{'”
m, :f f xy 16 ¢ Axd; = l/lé‘z\aw‘ war 4 (c-4¢€).
0 o

anJMlWWMM.

S -4x-4 , )
'mw- X ='!o onwc i«l:d:= /4 fvm(c +5)
amd (C-#6). m =7 -] fg:sé

‘“-*’Jx )y = iy,
Thaco "0

) :.'--.L =
20 lo 8 16 - 16
2 2- _’-—_'_ :._'_
ﬂozzv,'r =m,, (mo, -8 e /e
/‘,“3 RXY-X.? [M{s.’-l*)J‘: m"-mlbmoi
=L _ L - 0
T16 7 e )
G (@) m, = [P L dydy - 5 036
W ] 4% 35
3 1 2 2
m = f 8 (X+9) dxdy = 129 _ 5 ¢,
o2 J 2 [T as
. ?
" "fsf XY (X+y) dxdy = £ - o.6.
“®+0

3 2, 10
<t _
(b) 0;‘:= mzo'(mlo) ) O’ng Mo2 ~(my,d 2
e 2 2 y(x+y) .
m'°=]f,'£_(__‘_:_é_*1’_a|x47=o, W:"-f!}_‘;;_?./xl’-o.
=3 - "3 -1
2. - 2_ -
o iz m, = 0.36, O =m,=5.16.
(c) Use (5.1-17)7 Py, = :2[(x-x)('f-‘7)]/u;(a-,r = Cy /G5 5
LRXY-; ?J/u;t(r = [m:.""co"oo]/sz,m,, = 0.%4%o0.
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5.1-13) m II 4’ (x+y)’

40

0.

* dy

O:I f x(z+y) 'FJ;"-‘-‘O.

1

KLY

Z z F(‘x,:,gj)(ﬂ‘;-'x)

=!

| d 4: = 0.15(-1)(0) + 0. l(o)

3

(a') Wae (5.1-6). .

F'uu.ffaml

X = 0.15(-1) +o0.t(¢) +ar(o)
a. 5,

—
-

132

+0.2 (1}(1) + aos(f)(3)
(b) Freom (5.1-1%) er" E[(x-%)(r-7)] =Ry,

‘f"""“ (5./1-5).

"3 -J
z
m <[ 11‘*_*1 In 1y =o.
-3
i N M
From (+.3-2) § f""gi'-'-z Z Pl%; 34)5(1!-:! )5(’3 2
'Sld.".' :
|
- @ n k |
(a,)ﬂur_(b'l.f) m .= f j %"y (.L.«.,Z:‘:”x 4;) |
,u
P8 (X~ )5(3 ga)J'x Jg T:”EPf"s:ﬂ;)x 54
(b)“ﬂ&(SI ~-{0). /u_ = :I (x-i) (3..?)
Z P(«.,:,JS('x 7;)5(3 ‘,) dx dy
ey J
N M (35_?)k.

=eLxv) =[xy, 9

(o3 0.1 (0)(2) + 0,4 (1)(-2)
- 0.%5,
-XY.

+0.%(1) +0.201) + 0.05(1)



(5115)('&»4mu¢l) Y= 015(0 +0:.0(0) + 0.1(2) +0.4(-2)

(c) Pey = xr/"'

‘- Fn.awn (5.1-6) R

+az(z)

T‘wo} CXY

~

0. 15(—:) + 0.1 (o)
0. 80,

—
-—

2.65 - (-o.
- -0.325%
l’xr'/o 55 (2.5875)
(d) C yFO a0 X M
R a-‘- w X and T

0.4 (-o)(2) +0.3(X)2) +

Ofo(

-0.2068 +t0.2 ,

ARyy /dat =0.20 ~0.2 =0

chaets Fhot o rasmimaem J-O‘o occun d va/‘{""zjcc f

‘R

Roeoz 0.1—-0.2+0.2 "t‘J'l'

Xy

z -0.4%5 - (-o.ms) = -0.325,

25)2 =

_jmf”xl;‘ -E‘ .,,("‘,3)“'743

- 0 -00

0-

+0.05(3) = -0.245, o

(0) +09’-(r) ¥ 0. :z(t) +0.05'(f)
!

2 2 s
+ 0.4 (-2) + 0.2(1) +0.,05(3) |

= 0:55
2‘58750 I

0,272 . ' |

e not umcornatalid,

({x)(K) + 0.2 ()01
Now for a  ramamtuam:]
w}\lM. L=1. Te

/Joc = 0.2%0. Q:l‘o(:"
XMYWM

M‘wzrwt forecavar R’x.,,qb-o
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CIDtae (51-18). Co Ry - K7 . We finet fim

X,7 omd R. From (5.
| +0.2(-2) = ~0.2& -
+0.2(~2) =z 0.3 + 1.
0.5(~%)(¥#) + 6.2 (-2)

Thawo | cxr- 6.3 2 +a 8 - (-0.200-0.4)(0.30 +i-6)

i = 0.36«
A Cxy
i

1-5) |X = m = 0.3(%) +0.5(-&)

0.%, | ¥z m, = 0.3(x)+0.5(%)

6§, R,_=m =03)(«) +

Xy

(-z)!-;_& 0.3 -2 +0.8.

--I 560( + 1. %%

- rse=0 | - 156 &
= 0T24-1.5¢ 0 when

‘lcx'r:a.*m?o Mo(m:la”? Co O PALWAMLUM .

T«

! 156
- C 6

| Xy (rim) = 02Mm

_ (a) er‘_f” ;fmx; ,w('x..g) dxdy =fo fo 7‘_71&34435

= 8/3. E[x] =f;j2

6 e 9
| EIXIELY] =2 (4/3) =
umcorreloti]

L 0<X <2 amd 4—‘{3)

 hane f )£y = 'xg/q 0<X%<2 aml o<y<3 (ﬂW-‘1l
WMM_) Tﬁ.u.a

3
J j’.}__‘_djéﬁdg = 24 .

= 2,177 .

-fscf’s‘)-c-r Yy =-0.25.

XMY&MMW’W

Ez_‘igd!‘xdg = %/3,
9 -

Tkwa MR

3/3 we have X amd ¥

(5'1 7).

# 0.

HY(M }

EEY]:

= 8/3

(b) From \mmawwf- Amda-lo 'F('x) f __‘ia!y-__.

j JJ% =22, 0<9y<3, we

y (® g)--F(of)F y)

13%




(51 19) (@) Use (5.1-5). m --]Eix:l jﬂx-—(x-ro 59) dx dy|

oo 43
2

2=57/+sz:.315. mm=E[YJ jsj (xe-oSg)JxJ,-

=321/172 % [.866. vn“..E[x] jjx (x+0.5y) *dx dy

= 432/a5 % 2. 009, m".:EEY?J:'{'[, ,f;(xwafy)dufg

(@)X amd ¥ ane wet wmeonaloted frcauwse C_#0.

Ryw=ELYW] = EL(x+aY)X-aY)] = E[x*a? r"J?

*.VMWwM-','MMFWdWO#

- _ (3 (%, 2 2
| = 888/2/5 % $.130. m”-E[:Etrij-J' L xyZ (x+o.59) dx dy

= /172 = 2.42 4. |

|
(b) Fraw (5.1-14) €, ‘-s[xjem_-_- m - m,

1o &
- W7 _ 570321 V366
172 #3li72 (9;)5#

- -o.o';-95.

= E[x*]-atEl[y*T =0 | at= E[Xx*1/EL¥Y*] on
o1 =7y The sign of o i animprdant

ﬂwmﬂmwumxwrw+luym%
odsd  Haussion AP-wm(55 I5). Thuo, V amd W ‘

mm&fﬂwfgmm Somes V= )(-HLY

W=X~-a¥, them ¢, —-E[(v-v’)(w-w)] E[{x+a.r
~X-ay}fx-ay-X +a¥ }].. E[f(x-X) +a.(y- r)} '
§(X-X)~a(y-7)}] = E[(x-F) -at(y-7)] =0 ALY
=0 .ﬂ a®= LAVE ol

13§



*G1-22) (a) E[YI=E[X,-2X,{3%,] = X, -2%, +37;

= 1m2(=3)#300.5) = 0.5 | (b) O FSEL(Y-F)%]

= E[{x-%) -2(x,- x>+3‘( 3-X32}1°] €[ tx, -7

-+ 4 -%, )" +9(K-%3)° —‘f-(x X, X Xy~ %, ) +6(%,~X, K5~ y,)
~12(X; X, XX3~%3) ] = %, +'H:r- +9o- ~#Cyy 166, % % ‘

-r2¢, y 'Bwfcxx -a f""**’ mx , ¥y
MX:,,mme wa.oa’ xwfr
|+ 30, 3 = E[x}]-%X)" +4e[x‘] 4(xz) +TE[XT]
'f'?(fsJ z 2.5 -()+ 4(::)-550( 3)* + 9(3.5)-9(1.5)

rﬂ»)E[WJ- = £[(e x+3r)] E[a*x*+ 6axy
o +ay 7] = ate[x?y +6¢LRW +9E[Y']. Simea
X amd ¥ ane Fane YMM voniables £x%] < |
= 4 amd E[r*]z v y2=!6 mL-J-L R, po-a'
"05(2)("") = -¥%. Thus, = 4a"-24a + 14y, |

JJ.H.IM\«MM# " dW/Ja.:So.—:tq-:o

aukm @=3. (Tl\u&ioa.w (ecanas
d*W/da= g >0.) (I:-D;i? . = 4(3) -2¢4(3) +r44 |

2

= los.
;E[gcx ni=f"f" 3{ 0%, 3] o 2y
I —:L s— £=-—Jr"‘1-"",¢-a 7’"‘ A%“g —w-r-‘if ['xw

3

/
(r - 2 32]“"‘ = ¢ /2.
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* (&) Faom fnz“om ‘f'{--B we hoase

J’QI 3“‘:3) y(“r'd)""‘t"
35! -r- ('x ,9) dedy

34- “w [

| M g‘i’_"-‘;#'-d-g) gb-‘-'g*f-hy wi\h.c_

- sywo. (b) f"'u'

 Efgemy|v=y)c tom L2
e f’ ’fcfalf
| -0y :
Lo o Fox 9% (w ¢ Ay 20y f 06 € (ar,yu,s

| Ag-ro £ (g) 2&3 ¥, “#)
_..f JIHYIF (xly) dx #ncm (#4127,

,.t’“)f" Sxr o C .-pg;o-—-—-FJ_--zd“

E{g(x Vfga<¥<yy} =

f 30006 (%) 4e dF

D'x'ﬁ""
cb)c =R XY 40 RXY_: ;;C""* XKy =- zJZ+a-z(:-d')
{c) m20=§'5=of+5?z= 5f+§l = 7
b2 =Y =0 +FP = 9+ e =3,

f’: cx'r/ﬂ;a; = "'f/ﬂﬁ = = (b) ‘;,' =
Cr)lisz)  2V3s
(X+37Y)7 42X +3 = B3+42% + K* + XV +97% =2+

(3G )t va(F) +3 = 98-VT
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. =X 7 =3/4. (L}R =E[x(x-—z-r+:)] x¥

1
i
|
|

-2XY+X = 4~ 1(075)4-075 = 3,25, (c) va=

| E[r(X-27+1)]= ¥X -27% + -'Ff:o. 75 -2(5)+1 = -8.25.
(4)C, =R, -FF = RF-%7 =o0. cc)g,..o X and
Y ane Mm.e.a'u 6-“-‘44‘44. Cry

. Becouce wd.lfw-clm/u _&[(x-i‘) *r-%)%1

e E[(x-%PJE[CY-F] =05 0, : M0 Men . Newr

c - - gt gEk_gp? —m?
_ é/mw.. 6/2 = -3, Moo= Ty = X* =R " =m, -]
o e 2_ =5 g e T e -3
_i_ﬂf 4=to, /"'o-;=°';-"";" ¥Fiem, -m, =r2 -3)

:-5 le.a Han !a{z)L-

.""’nk , | 3""‘3*“-”“'4

w? 3/z
j"jg(ﬂ"' )"‘JJ ¥ ""‘ [hn. ka1 3n+2)
I _ Sh+g
T atk+ 2)Chen)nsa)

.Fm Problom 5|'30Ammx-z/3 i
i_"?*/f“* Mo = f jcfx x) (g—r)x(g-o—-).l,‘g?
?—If*--”""‘ffs" >(9+3)°'v Thaoe fie

In+s+(-2) 0 [(H} (soh-r-ms) - 13) (365+8f)}
/Ahh ""'z m+1)(n+2) zq-k'"‘ (h+1)(k+2)
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.m -e[x] j j-x-f fzg}h.‘;.a.t(n+o.mt’¢)+ao$m

+ 0.25(2) 4 0.3(2) +o0. :a(#) = 2.30. ‘j I ‘i Wf;()"-wlg

. = E[Y) = o.1(0) 4+ 0.12(0) +fo.o$(!l' +0.25(/) + 0.3(3) + 0.19(3) "!‘?4_.
m, = £[xy]:2’: S:«;fw@*]h&y: o.1(0)0 + 0, 12(¥)o +.?.ar(q):
" s0.25(2)1 +0.3(2)3 +0f3ff"")3 = 446 M, = E[x"] 5 a.1{s%)
.?«ra,!z{'f)-r»do;(a ) + Q. 25(2)+43(2 ) +0B(F) = 700

m, = E[¥i]- 0.1(0%) 4 0,12(0°) + 0,05 () +0.25(2) + 0. 3(3%) ¢
0.18(3%) = %.62. m&?m MMME,AM R, #o.

X am® ¥ are wet umcanstalid o imes er#‘f}"-- m, M, .

_ 0;‘2:: )75-)7'1:?-‘:"-:5. F: ~l.SX 2 =z ~LSEX+2 2-£5(-22+2

=5, Y®=sl(-tsx+2)2] =3 -6X + =3 ~g(-2 4—‘.‘»::-...—-”’.
5 [f s z) I iX 6X + i ‘f(ﬁ (-2) ”
o"y = Y r z 2 a5 = £S5, Rx.r = XY = x(...x +:) = .ix3+zx

" --(9)+z(-2J - :?_f.

W: 2X+Y =2x+§":-. e~ = -, E’t:-x.-sr =-§*3; = 3,
w? re

= (RXAT)E = XT 4 4X7 +¥% = () +4(-2)+ ¢ = &, u? =

A 3.,)2.__-_9(-—4 Xy +.q..y.z 2.4 b (=2)+q(#) =. 26,._.KW "'&: .
(AX+V)(-X-37) = ~aX: -YXY -3y* = -2, Gl x*-%¥%z2-0 =2,

c-,?: Yi-F P ¢/ =3,

.Sy = -t = -n_fr _ 5 XY =w¥y
U;‘ 4 -%% = gt = ; U}?--;‘-—?--s, fx,, XY xY

=~Y2 Cx,- = (X-RNY-P) = (X=RI(F-¥) = e, W T 3x¥+a¥ +1
=12, Ry = WY 2 3x3y +2¥2 ¢+ 7 = 3(a)-F) +2(5)+(-3) = ~1.

139



I er _ Ju jw ?C#:F (ng)‘g'#J_y 5 I xgkcnz(nxyfz)o‘o‘dy |
| I. .[' [z,+-cn(vw§]]"‘7"of- = 0, -5[*’3 .rf*'ﬁ"’(“:’/’)’"d?

= 0 S'.,M £[yl =0, Tk-.u Rx‘r‘"" Ao Xmﬁrm:_
umeovielatf . SWE[X) ME[Y]MWM? o ales .

E[(‘LX -v)31 = o 157 -2aXY +¥2 20. To be non-
Mo&n +he diocrrimimand 01 +ha W{c wm the
Wuwudb&maatm o A, T huo, (-zxv)

< xtyton

-lf-(x=r=)¢.o o wacsssarsy. Thus, (X7) %
[E(x]7 < E(XHECT).
{X+Y)2 =‘ﬁ+?€*2§?" (/?-;4'/5)::?1_‘,?!
+2F—'Ff'; Wﬁm‘fwwq:{x*”,
-(/;*f;) "2/7"/;:4-1;(7 Now wre Ha

‘ th-"&m (x*r)l‘ /x_‘l f};)

natuatdy
-2[7 v +=-/FJ§" o fxrenrsfxE +/7F .

*.uu. (5.2-2). §”(c.=,,mz) JJ (9

-00 -0
el -4! *g-r,wr-e_, .Y

.'eJU‘)I*J z.‘,'J‘XJ', jj;ée d% Jy I

(CO 'f') - i
v-f e’ 3‘;, = 0:)?4- = (({:’;‘53)

2 (0, lf)x

é:-..-.- ‘l‘je
(-

140



- dx, .

AR N o i g e . drdy
X0 R el amog oy, [0t
. 2 | —r 2 ztxu I
oo I.. ! i"’ !

=f“e ="'?“[°5"]+m'xf e “'“"’['v’ °3‘°'*’]+sz3'3 dx
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AG.2- %, (Cn'lunu.gd,)z .
2 ‘=
Zy fez'('.""f‘[f —f—— J;zl‘ P, 0, F]
_.f e 2(: 2)[5"255““'1’)@ 0".,+f_}g,-j
| :

PX
J
‘&_J,P=:/z(;f) [Juf)wo'-r J/(tr)

d¥

d§

Ig=f 'f’§' %‘lf;‘a‘mw"‘t‘jw(d-s‘f}
=77 +q'/ . [ (=p")0,0,, +(N/rﬂ.
| ,T/'P € "Jﬂ?(!-r‘) e Zlr-p¥) )

T‘uu, N Aw&-ef.,tu,t,.g 9‘ o the sy F"
Zyy (000 and "‘*"‘?'f %/, , dg=dx/ac, 1

-'z!'{l-—r)w,}"? g'p -§-+3(f¢oao§,+w'g3‘)}.

e a5
var Lo

: - "E [sz‘arz+ 2% 0y W, @D, + wzer=J

o C° 4t

*.é Crstad = f I f Jrye I

fx,rf“’u“’a) = g

J " 1%, ‘x'*..lw‘g
=££"'I S ( J’“‘d-(u]m(#-rv)g s g
| -ﬂ:r/-:zw /i 2-% L ;

' =§1§' g M(ﬁ-l-,).ef”'x* "’:V#Jg

xl-"'ﬂ"/‘z g:_% - - w

w/e (&Ji'l-l) ‘Kf 3w+ Y
X=-Ujl2 Wiy =X

30w T =% .

W~ % itw-1y

+ £ e }#
~T/p =%

Thers un:h.’Mlo mnu-dd-, radued o otain
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*. (Contimund ) |

Fy @ ®2d = Co0 (227/2) 5, [ewwy37/2].

(¢ -wz"-)

: E (w,) = §xv“‘"°’) = 5.,._[@ ‘Fr/zj
i (e, 7/2)
g tus,) = (O, )= | o Sa(w,¥7/2)
1 §Y z) E-X;Y ) 3 : I "‘wz)
| = Sa(wa,m)
1-w*

*. (52-6) Firut, A.Wa.w'&‘-'ﬁ.
l JN
| 3"": (1= 5260, )M (r—_,:o )‘“-’23"" ]

¥ [ ]
a‘": C!—-.:zdi)”n (t—azw )‘""“*'

% _ 1 [ -—u(:u-m) ]
(1-;324%

2 . ~/e (N/:) +2
a"; '(f"'; 2‘-’2 ?

ot _ ‘ (2D }

+« = /2y 42
o, (=32, W (1-—,,24: ‘.‘

2
(aym = ¢- ta i = N(N-\'-?.) m = {-—j;zi.'f.
e ¢ 3 w0 o ? T gt

= N(M+2), R

|
L2 a2
=m=(—'3) 2°%

v -5) 3 w5 .+
. cﬂ/‘z)-n][ /Bt |oze -
(1-i2s,} t-520,) 3
- ¢
(bym, = - 5[ =N, :'r:nm-.:mm-N, () p= KX
[) 'Ba . | X

"‘..._.._Rx"'z ~ K% e My =M, WMy N=NC o

T Oy ;m My -J"_‘
S, A+
*.é,,rm,,v,a =f f 4= (x,g)ef” 2040ty =

%3



| 5(3 Yn) & d.? uw P(x ,y,)“m
'T}w.o T, oy — f’:ena“-—-f-zme"mwb
X,y L, , (’V""D“‘o M¥1) pzs
) eJnab/‘z-r,am 1d/2 Sm[f“"'")" b/z] sim[iv+nw,4/2]
- (MHIXCN+1) Sim (“;b/ﬂ-) son (2 d/2)
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o, e = £ ] 3,(<)
Frew Treblewn 5-25 :

; ~ &
3,0 < IT By = I enp [0 (8T 0] e [(Z) e -a]
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Frowm (5.2-7) with ;= @ .ua,-:...-..a x=Z X :

e
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Faewm Prsblewm S:2-2:

EI; L) ---ml-# &, (a:} =
77-4; nesrudd '1"4.!. WM?‘ W 7 am. Eﬂﬂﬂﬂa
me»a[m (Fw)'(Fw-)]ux ‘o Zdhag Lo meam amd
varvante ant: &fx]) s N/a = Nb o= n/a® = w7,

*. f'n.m (F-39) with N"! §’x @) = 1/cr-32@)7,  Frem (5.1-9)
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. (b) ILey]] =

~ {40, 4)2 41.9 -(

(142.3) 4.9 (:z:

s.@a) + 30.9(12.6) 40.6 (2)

o z z
30.9) 28.0 - (12,6) 142.3
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i .
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} thac 7) - mf" -t
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4G.62) (Contimuned)
Faom (5.4-8) $,, (9,420 7 [T), a0 o mguinsd joint Linedy
o that of Gamssiin pamdem woriobl Hot am atdiaticslly
.(Lu. (5.6-7) o ok aim W, amd Wy amd flon apply (5.6-1)
to gat om -Im.fxm.axz Fet, W =W, +0, ¥, amd
Wz"wz*fwwz"',*o'hf;f )-'2. Nant, w o= W, +
O [-2am x5 em (2 Xy) amh wr2 =W, +Pp,0 j_gm con (X, )

O"sz;-f?, J-2m(x, ) sw:(-zrrx >.

*-Fnﬂww&@ (SSB)M ($.6- ?J.ﬁ% an M&wz
4"2; (5.6-%7) with P =0 .:w.l Vo = Tw, = O . Ao ¥, and

W,
Y, we aﬂ;ﬂg (5.6~-1): :
R=fwiew? {[w,-e-o"r] +[W1+0"?’.z]}
{ [w +of-22n00) en(arXy)]’ +[Wz +0[-24min,) 5 (27 xy)] }

{w + @, 20 A (X, ) 42 cr/-:z (%) [w co (20X, )+ Wy s (zwzj]}

| {.q 20'/@"!0‘:)425"{-2 («‘-’; [A,cn(ﬂ,)m(wx,)-&n S (6, J’w(lﬂ')’)]}

R = iA" ~2 0wl u..-/:m-», coo (aWky ~ 8, )}
@ = fom Wz“"‘rrz} =M'§ Wy + -2 Bncxy) st (zﬂ‘)rz)}
W, + 0¥ W, + O3 Ralx,) 2 (2T X2
@ = +om -‘{Aoﬁw' (85) + O3/~2 In(Xs) St (:erz)}
A con(B,) +°‘/T—CX—;3 con (ATN)
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* We use Fae MATLAB cotla of Exareple 5.6~ 1
-'-4‘-6&,:1' with Nzjooo. Rusudty ane talloled (edowr,

Mean Standard Deviation Corr. Coef.
m, my o oy P
True values 0 ] 2 -3 -0.4
Estimated (N=1000) 0.03 007 2.01 2.99 -0.42
Percent Error - - 0.5% -0.3% 5.0%

afhnsmpauul+04m¢&ojrd&5'sf we fomd
HWM-{#«'.M wWhan A z=j020
uabuomm

"
/\.
W""'J?:E{(’?)zﬂi )«L +(ﬁ)=} ___('T)
1 1 O z _ v S X2x 7% Bt
+E{~ Exn N Exm}" (x )+~‘§£ n m
Aol Xm’x: R""’ w=nm

+hane,
A _ — -
voniamer. of X} = ~(53)%+ L {N(XF) +(N-M) ()}
:é[?-(ﬁ)‘] = ;&-[W r‘_/X'J :;”-[um of
/Pu.u#l.] —p d ao ”""”'5
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o R £ - X v
E[G) =5 SE[x)-2%%, +(R)*] = L £{x?-ZEEXX,
+#§Exnxh B“j'x“xm‘:i-j:;?) m=:n
XX, = (%), m#n
Thao, we nedcec +o gt (iae

E[u?] = (SH)[x - (%)) = cr;:-(of/ﬂ) amd (a0 »0 a0 ¥ >0,

E We wne the MATLAB code 4 f:xa,m?hs',?-'.%
wc..ff' with N= 1000, TM resilly ara g iwew belur

Mean 2nd Momert Variance
True values 1.57 4.00 1.53
Estimated (N=1000) 1.53 3.87 1.47
Percent Exror -1.3% -3.3% -3.9%

Whow thete arssall, are u-nupamﬂ wif theas of Talle s.r-
| fn N=250 we fond agnilicamt nduclion of wvies.
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*|5'Bl (a) E[E]- [m(x)] +3E[smwm(Y)]

| E[cn(x)J J7[Temtn L dxdy =o.

- Im (37”
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| (|27r)
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‘ |
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-n'.. ; |
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!
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*.DA,‘AME=K 'PJ" =X +JY_&. Then
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szy +y‘)’_& = 4+ a-—,o_-v-b"'lo (b)) Simes
E[272,T =Ry 5 =10 # E[2]E[2:3 =0 we find

'f'w Z, avd 2, are Mm;alﬁg Gv«w
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-7 , = .
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DI w weigH

J Ka),u'gid' dw‘.'wu prricone salin o
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(€) Thio io o comtom wrue Mmraum

|
*(€1-3) fulerl-) (wr fomate)
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S
| Nt

0 SE | T &
|w

\fO«>P{w‘Wl+~m~f~} I8 f(urlpmm)w
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*@(cm*umui} F(“’ﬂ '5"?“*)_, F( -77.1

.3

77r—w,) and 'H""‘"f“" We-5%.4% _ 72.1-W,

6.8 .3 |
oL W:BZ 93, (b)MTMLwU’“lijm
;mmvﬂxwmﬁomq; wbbﬂA‘d'wou-g
Af.m&ﬂlhc.j um.ghﬂ'd.muif‘weed ‘2935; Wai
alo ao o decwron L—mang M,a?wb%'.
arnd W

(c) 10 |

-10 Iy 20 30 £ (wim)

A
(B) Thie &0 & drocude rwm..AAmt. pratace
(C-) W o net Mwmﬁo

:i () 9—“, Cb)aﬁoj (C) a-l..o, () nor, (€) Yoo,

!(-ﬁ}v\-r a/u-&(g)-n.o-

-(a.)&,o’b.onmﬂix,fwua‘acwwmwm*uﬂwdbﬁvlm&

(b) X(%7? & a condimueus nandom precies .

(c) The proceto co
Aelarmimiodfic .
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_(.L)e.,,n paraple furction > a Brwsan. fumetin with Fima

+ hot 'Pm 1“0»«1& tar ruf.ww weth a4 nm.ﬂm,c-lo,x. (by X(t)
o —ropnd e - flwcm (€)Y The W o et inminintic,

(&) Yeo. (b) £ (%) =éo‘65(9¢-—:) +0.3 §(x~-2)

§+0l5(?¢—-3J,ma.nMMfwoem for omy

§m+mm:‘wwdmf&mm~“&-

E[X(t)xft )] = f f %5t t,) dx, d'x

| :
_f f -x:z-F(-x x,_,t-n:s t,+8)dx, dx, . Now

| MWM spoel <0 E[X(4)X(,)] =

f [ 2% R (n, %5 0, 8t ) du, dx, . Pagt ,w"

- ‘ ,
= -t , t =t : E[xtt)xft-+?‘)_] x,{t,f”')

) 4
f 'xx 'F (x,, % 23 7') d'x G!‘X = XX(T)'
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F(x|e=e)= l)u(x)+£t_p__ , 0sx< B
1, i | . Bsx
o, I X<0.

e=e) = {T- 2 te 02 X<B,
LR _(o, ; | 7T ook, |
Nuwt, £] (xe)= £ (xle=e) £ )
=-(T"""-'z_t’ S{x)-r;: ,q%aﬂ:s avd < E<T,
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; (c) E[X(¢)] =j°'x £ (%) dy Lf (" 2*")er) Ay
/ oo
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% @2 8) (Contimusd )
‘udmodwm-& |T"'"-0 'Ff"‘le =e) =
; [(r-t,) /71l J(x) + (¢, /T’) §(x-A), Naxt,
: (%) J‘ f (%]€- e)f(e)de = [(T-€,)/T]d(x) -

+ {f,/r)é’(x-ﬂj.
Fx(x):!:-f}(&') d¥ = (1‘__;__3)&(#) + f_a_ ulx-A),

(¢} 2[;&(;—] f'x{if'x)h fA/T-;

CE[X%)] = f '-'--F(ac.)alx - f Ry tr;= £Ix mJ@

w O

' - . t, Al T-:‘t
- fEDxcI} = X (T.o

*E2-5) () omd (b) The procdunss ane cduntical Fo

theae ¢} Frotliom 623 Hewer F(xl|e=e) =
Pixsxle=e}=[(T-2¢t)/TJuix), x<o0.
' Foo 05%<B 4% fLuisurz
x__'__s_ W.Th additionol

i sk of it Ko x5
WP A %i (3} i
! F('xle e)= (T"'f)uu) + 2 [ coa( )]uc'x)

:.fm-a"’X<B lfrél-5<7€ B; A.-Hu»h ﬁﬂ‘h

£(xlese) = [ -5_;3 m“(..;_)] §(x)

?

le2



k 62-3) (Continusd)

#to W (%) X < B
FTe A ?
TTT 1}52":' ’.xz
=0, i - x 2 B,
£ (%) f £ (xle= e)-F(eJa!t .
24 gt, U(®)
- ) 0 X< B
[I J;( )l"'..n..rw »
= o, | | x=B
E 0 ij‘md; - (1-22) wew

"‘I?“" 1 Tlu‘4,.:‘g Mi.:ok,w...(p-;,fi
o W g wright,

|
1961, p. 67) ar that |

Fx(x)=(,-1_;£)u(’x) :f’f'_.g__ 5im ( )“(3’3; X<B i
i =1, Xz B. ‘
(c) E[Xx0)] = j x*(xm:nl fsxfl—Zt'J f(x) &x

x A% | The wmaml o Fabulslid (Dun?u'

fW

teel, p. 68 ) amd we {,v.'.a_ E[x(-f.)]-_—-_ ‘f-f-., IE-I.
E[x® (V)] = f x FOOJ.,; f [, ]5(9‘0"-94

i '6 - T, th . _ |
+‘7§"T ‘{_‘—: d: - t-rb o.‘—fin. 9 wﬁ?
; ;uJ, »ﬁMW\ "Dwv.gu' (19!6.*) £ 68) w.ally .

s

= E[x't)] - {Efx(t)J} TB IGT’“.tzTB:____-t;—Bz[’_;it;j].
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.(a.) EfX(¥)] < E[X]-a-&'[vjt  But X, awd v
e umiformnly diotnibutid 4o Xo = (X34 %,)M2 amd

V= (Vy+Y)/2 awd f[xw} XortXe:  Vat¥ 4
= z

y il

(PR, (Lt +7) = E[fx+w3{x tVCErEI}] = XE4KV hz)

[

+xv t +VELE(E+7) -x=+|-x V(at+7) +viet” +¢tT),
But simer XE = (Xpy-X )/fs(r X, )= (03 +Xop X, + X,3)/3
amd ¥2 =(V1+VV +V)/bu&wu. ! um»{-a‘w“-— Liadnibuitrona

)

2 | &+
(Vi +V,Va +Va2) , 2 : - .
+ : *_; (¢ +:rti)- (€Y €, (%,2+7) = i

e[§(x-K,) +(V-VIL (XX, ) +(v-T)(t+2)} ] =

= O+ C kv (2E+ %) +rr=(£’+*-z-é). Bat Cp =0 .

‘T
amd V' = __..__._.e.z__.(xﬂz'-: ), am-& O g—;::—-'—{ o |
€,y €, £+ ) = Lo "o Y “’2"’} (¢3+7¢). u.)xmu

Liz
n..oit' Al'aii.ou.omd vy aser,
SMV"’W& _Y VE ¢ wwfovmm
: fv,t, v,t]. (a.)-f(x--t}:fmi (X-g)-Fytg)Jg P

w X=X, +viE =X, +?‘ Tk.u -F (¥;¢t) =

1 £~ -X, ' x - vt
—e s et a [ -§ -
o Xy~ %or) Xy X, .,](V,_-V,)t (Va~Y; )tJd§

T]\.nu.m.s. 'f'%caﬂ-t.ohjm. Caes | 2
Case 13 (V;°V, )¢ > (Xoa=Xos). HNew Mo puct fumebions
ars. conbud on cack ofhan whow X =X, +V+t. The

oligpal wth fulk evirlap squals 1/(V,=V,)E. Fou
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et t (X,+vt) - ' X
. i(X 'I'V\":,) %(i '“'f) P {(X -l-Vt)-l-(x'z Xos}

- (Xyq~Xas Xo 2 ~Xes
| oz Xor) +h=_"_2 {(x-wi) [ v,)f}

ooty oy T R
2

Cd.a.n., 2 . Same as Coas r:wuf#‘&rdi.rr.dav'-xmww& X,.z:

with VTt amd Vv, ¢ ruq,fu.ctau.Q., b Fhia caar we
(=4

howe (L=V,2¢ < (X,.~X,,). T poents A B, C,amd

D orL wow A = (i, +ut)-9:€?:_x_‘1£2 (V;-V)t_x 4yt

B-(X'?'U‘I':) rx@l xdf) _+ (¥Fe— V‘)t ....x .'.Vt

c = (x +V'£') +!Xcg XO.I) _ ( E";ﬂ)t - x -I-V;t

_,_:__(x,:t_u_t)_tf:f-’—*-—-’i‘-'-f-) c"—*"—y' 20l 2 x

R T — 2'. - Vzt 1

{rven)
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?1 casy |
b new Y/(Xez=Xp ). (b) Hauw U X"_h{ <1 cans 2

Mk-zéw; wlu..!.n. h-a,z,malmmz
'cu.n.mim Vo =3V, and ur‘-n-a.w-& &l-famn-bx‘x’“&'.

*.(CMJ The ompliide of £ (%3 t) ot F47t

1/aX
k=0
9 xel x'?. X
'/bX
1 : = '/z
L t
[ 8 |
: | {
o x¢|"‘.e_,s x.t x,z x + 3M z
¥ _ox/y tax/e

§ et

ErB)We=E[fxttrm ~Rer 0} ] = x4y + R340

~2 XCEAEIX (A3 = R (0) + [oX(4,) +p]?

~ 2 [KRCEIXEFT) +BX (D)) = R, _(0) + «* Ry, (0) +§°

+ A4 PXCE) ~2u Ry (T) <2 X(++E) 4 gxxco)(nmz) +p°

T2 (K-DX =26 Ry (T). Dffaratialic to mimimips.
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.(Cchi‘mu&) 95‘ 2P +2(0(—l)x = 0

-: asz.. 2« R _ (o) +sz :szth) =0. On u&my
| f«» X amd B we hawa .

- R %)~ ; B = X [Rxx(” Rxx(t).]

- R (" "‘ 2 P :

i Ryx(@)-X%
(i) = R (o) 1-1-{ Rox (2) =X }J 73 Rxx () Kxx(U ¢
& Red [ WO Ryx(0) ~ ¥ *

i el e el 2 g W[ ]

-[ KLO)-R, ('U][I-I-M]
R (o)X * ;
Om. m’h&w:ﬁ_ {.erwn. wato Co eI = R, (®) -X% 4o fﬂ'
E‘ = G0 - (7:) o
Cxx("" |

R CEE+E) = Ewn Aap(ca £+8) A coo (ot + -¢+of
; T A q‘t '

= ,:21_;“ m_j [m(mfz) +c-oo(2az~f:+:za +@ 1:)] at

2 5m(am+za +4W, %) -Sea (-2, T 429 +4,T)
=A [au(co ) + Lo ]
T : W, T

ETL,,M'PMWOMT*”M .
R = Ao (@0,2). T = dum _j "n<os(wst +6) ot = 0.

T>o 2

-~ Om cmufwy wlh fm&ﬂxxc-é;ti-t) wa ane s
:mmhpm w‘lmmwkn.om-
- meued Ha Fume - &nf.w&m:l’-hm&.? (t,t+1).

-(ﬂ.)f‘m '“\.n.ghum.ﬁ‘uuchrw whse hoo wo-
MWM wk wan (6.3-8) and (6.3-7) +o .
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. (Cnfomucd) get :ff‘%:é:a e X=23J1g". (b) Ua

(¢) .“;x TR (M = }3-1-(:0/5) = Hg/6 =59/3 w,

(a) Final soesume 7:>Za.: Rmcf,tvc):e*[x(ﬁx (¢ »%)]

- l-PfX(-é)m&X(f*t) ]\m 'H.- TV ST lf:;n ¥
S PEXE) avh X(447%) hane oppoeill acgws }
= PiMMQ‘)‘MM -PEMW of

'Fmth.mnd} = “)'t Z (Az) 09 ‘At)h

- LI k' h ]
h k su-omn kR odd

- -r\’rz ¢~A%) -aAt

v TR z € = Rxxct)' Brcouas Rx.w&):
W bt guer we L.a-u-& R, f‘r): eﬁz/”tl.

| (b)) A vy L7, 1, uj,.tw;, Pixct)=1} =
FEXCG) =13 PE svom vl of Framoilidns from. %, o £
+r{xct°)--;}f'§oa& m¢+m¢m M'f +,£} '
= L [P aee vemdan } 4 PT bR rumben} ] = = PIXC) <-4,
(C)ED((‘&)]"-H Pixce)=13 +(~0P3xct)=-13 = o (L) Simen
-J-‘Z-m o constamd amd % autecorelaliion framtiom.
w\.&n.f.nm.&od'ojf X&Ju wreda ~ m&‘l’aﬂt!m&y
.(a.) X(t,) and X(T )ouw-rw.tg hane valuso of €
Lamd 1, Thow are '-l-,fowludut.w (0,0), (0,13, (1,9), amd
é(M) fnwlw:h- X)Xt )=a 0,0 axl | WM
CEIXNUEIR(1)] & Hha ansrage of oo bocli Aamblom
vamable: R (%, z)—af’fX(*.) 0 X(t;)=0}
+oPEX(E)20, X4 =15 + OPIX(£)=1,X 410}
o+ P{x(&,}.-:: xctg:;} = PEX(t,)=) Xffﬂ‘“}
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.(Cani'umu-&) -}Wo'hm balistam £ amd T, . Q’L
| =4,~%, HKaw PEXCHI=I, XCh )= 21} Pix@E) =i x4 =1}
IP{ &)= l‘}-—-—-ff)((‘f) llX(f)-f} Pfhmm?}

g I-. AT
=% Z ‘.:‘_‘f_’._e.__:_'e"“'{'zm +-.§:()
o —r— 728 R TRAS
- 3 - = & €)
R susen howd
o -AT 1 ; CAT) ) Zq’ (-At)k} .-.—-e-'w-'- )w:_*l -.1\1:}
.-."ie 2 heo hl Zh:o. ki Z._ 2 2
:-&4--&-3‘2)‘? Swmcr K () o mrnem w—ﬁmm
3 —2AlT) . : :
jﬂxxf’.t)?--‘rf--f--—i-e (b)ﬂ.MMﬁ

Problome 644 ahowo PEX(H=1} = PEX(DI=0} = 2.
(c)E[xtH]:oPfxcrzo} +: P{x&h;i = iz,

(&) X = cowstamd amd Rxxft’ o wot o fumcliow «y‘
¢t a0 X(4) b widae - pMA'I‘M

.(‘L) Foles, cb) aua, CCanJlu- (4) tans,
ce)t{—nﬂu amd. () ,pa.hn.
(a.) S owet aw.]fb Wrmm wm‘fmvto XME+2) o 6 Pame
Cae X)), 40 Ao dwaly Hoer wef chamge with fiwe; X o
firot enden slatimmany. (b) (lso R (4, ¢+1) = E[A7] jéﬁu
= V3 a0 A deto M‘Fﬂ.»’.mlmf,mﬂxa)w wide - Aamasn
,a%ni:’man.g. (¢) Raoults of (@) Ao wot chamge, while At
od(b) ,..,t? Aﬁw m tar u-o,ﬁmoj EIN*T . Homer X&) patrasind
wide - Atwazn n‘i‘dz'oucwé;.
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_ Lt f(a) (o He A.Mxy o A Firof-Oadn Care :° Simer

WWW ot ambs, fe dewoily doer el change
with tome amd §(mit) = £(%), awg %:%,. Sscewd-Onden
t )%t )= (%= %)
But, lgam. (. 4-11) {—cx,,x,,f,,t )..:F('x,,f‘ !x,,t)f(x,,f)
--}(7!)5(‘# x, ).

Cane ! Scher X(Hy) =z x(¢), fem £ (%,

. X = E[x@#)) = E[A] = _( ada = a.

Rt 147 = E[XOX(#+)] = EIA‘J j atda = 3.

No, nimen E[X®)] = E[AT = A, C_(t,t+7) = vonriamee of
z

Azv,, 6 (0 Am wel 20 a0 7+, Wulignat  of
(a.z-zf)xfuh 9t 0.

(Uae (6.2-37) with C(?) = R, T M E[N{t)_]-

°-, &F ”( 'T')'M’S('z)d'z-ﬂm {f ﬁé’m.ﬂr

Toee 2T
-jlﬂ..z.ﬂéf'l’)d’t}‘ The second Lo o sare Ames
AT
-27 2
jq18x) =0 ot T=06, Thus, O = lum - 45

N(E) o wu.am.-.enaala.},.
Fo‘l— WAIM-PA o{ m&am ovar Hee arsa

WWF:?M&G'J.I we wade

<t [
A f C, (0 dt 47
T Tavo FT Zs-ar £=_T_1xx

2T T
+j I cxxcz)étd'r}
T=0 t=-r

—[1,+5,].

T 0 S
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@217) (Contomusd) We sobes +ho mr.ng- I, and I,

I f [T-(-T- 'I)Jc Mok :21’f (:-5-'5-! cx(fr)d'*r

-ZT
2" [T-—‘Z-(-T}]C ()42 = 17} (_..._)C ('t)J'Z Ao
?

i
'r T»co 7-1'.[ ( ')C“‘?)Jt

;- (a_) RYY({; t+7r) = F_[x (t)X (-t-r'?’)]

= E[A sm (mt+8)A smz(co t+6+w,7)]

|

E[{l m(2w‘t'+26J_]{t-Cm(zw t +28 +za)7‘)}]
| |
i e E[l—m(zwf+zo)—m(zwt+ze +20,7)

| +c-oo(2w't+ze)cm(:zm t+28 + 24 7')]

Somee @ & umifowm s | (|-7r7r) +he wmiddle two ‘
Towwe lecome f)uw “',‘;‘M‘ (3.1-6) o waoed fa'

take the wmppacied value . TAuws,

o |
RrY(t,t-l-'r) =4..3_ E[l + -zf-ie.?o(zwa'r) 4-5-!"-4'.&::(t.waoﬂ'br'wj
+2w,7) ] = -Lq._ [1+fe(a0,7)] = Ry (7)-

(b) R (, t+'r).. E[nsm(w,t+a)n sm*(w, t+o+wr)1

N .—.Ass[sw{mtf-e){r-m(zmt-rze*zm 31
: _(A"/z) E[SML’&J'L'-PBJ-I-.‘._ s (wt +6 +20,7) ;
—-SI.M 3w-&+3e+2w T) = 0

( ] =0 et |
(3.1~¢) & u.uA. (c) Fm. X(£) : E[X(1] = E[ A svm (ajt
+0)] =0, R (&, '6+?')..£[Asm(w-&+e)A$w (w,t

+o+w,7}] = %E[m(?o‘r) - oo (2t +20 + W, 7)]
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= .ﬂzi coo (W, 7)  apba .(3.51-6) 0 used. Thuo
X(£) o wrede - povae Amaa'lnahg . Fou y(¢): E[Y(-é".?,]é
= E[XQ(‘U] = RXX(O) = Azfz = towetand, Tluu YH')I

. L‘/-l wede - - Aernie i-twtuwah? a/sMQ AANLL Rx,,('é tn)'

chrtve ) X(#) amd y(#) mdm,-ﬂ.g wda .a.wa..l.aﬂa_ol

Nﬂym’?‘mﬁmt(uﬁ;wﬂcw

(ol)tgu

(o) E[v(6)] = E[xm m(co t+8)] = xLKGD]

j m(mt+9)—-— dg =

x-a‘,:.f,uxaiim wnith nao.f.u»?' +o X ng (b) RYY&J#H');

= E[X (%) coo(wjt +6) x(t-*;?').w(m,ﬁ *8 +tw, 7)]
= R [7‘) -LE[c--m(co T) + cieoi(zm t +28 4 wa‘r)]

7 R () e (@0,7 ) -|R.,,,(7')

(c)_ (é_po’ Yi{t) o ww& - Atmde
Mms' (ecanae E[Y(é)]’ 0 ce comotont while |

: E[xt®3 = E[A m(w-é)+35w(w )] = E(n;m(m;

FE[B)sia(wt) =0, E[x(é)xﬂ--t-'r)_'j R_ (¢, t+7)

= E[A con(w,t)A coo (W, fco"r)
+ Ao (Wyt) B sim (%f"?""o?')

+ B sim (wyt) A m(wat#wo'r)
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@33 (Comtinuad)

+B swm (Wt)Bsm (w, t+w 7)]
= E[A%) cou (W2) con (W,F +4), 7) +£[3]5w(ww‘:)$w(wt+w?)
= Tl eev (@, 7) = Ry (7). Thus, X() io wide- apmae
Aotiomang . To chowr X(h) lo nat Soially statiom-

any we preve E[x3)] ala-pw-elamf

E[x°(¢)] = E[A’con Flwt) +3A B coo (@, ) Sim («,¢)

+ BAB" cos (Wit) sm (k) + B> sim>(0,) ). With we
|hmw{dgbw+wmm-mmwto we conclude thed ‘

| E[X )] ah.fm-&o on 1T W-' ﬂ.nnn.zl!.al.
-(a} E[Y] = E[j xtf)AtJ j E[xee)] A = 3j dt

. (b)Y E[Y?] = E[j xﬁ:nuj xcmdu_] J f f[xu:px(a)]
e TR wdt b s P gea " T Y
.—.36+2_Ij -'é uldtiu:#—(m-r-e ) affen :

Mfwg (¢~ 45) v, -E['!] {E[VJ}-‘I-({-I—C J,..&st

@m Foo 503 x(o)—a'—_}w fm_

x/20,
= :"P[ 7253
;Fﬂf-fl}((l)-nm(w)-_g Mo.gww*—
' T (%)= - ‘/20" {b) £[x(t)]—£[n_'|
X Var O'AWPC I

- oo (MWt) = 0 bm'e[Aj:o. El<*] = E[AY]

Somen E[XU®)] Lo Fome-
oleMdend' X(¢) s not v wide - mdaf'mww

cov H(Mt) = T,° coo (rrt)
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.ra.) ELX(£)Y= A rm)|+ CAYP(-A) = BB o
(b New R (£,,T,)= A|".é{ both ¢, amd ?, ane |
- om the savan wtwwral . (n- s)-r<t”_t <nT,

| n=0,%x1, *2, --- M;éxxct“tz):o o-Hwt.w-m-

\ o2 |
Rewee R (0.57,0.7T)= A", R”(o,zr,:.z'r)-o.i

; Lt X,= 2, 9‘2=7~?°’°(+’} amd %y 3 sum (€).

CThem £ ()= LS(x- ,)4--15(9: xz)+_5czx xB)aw.n

-~ o

' E[x(€)] = f ‘K'F(K)al»x. f x[—scx %)+ 3 L §ex - xz) |

5 +-—~3('x -x3)dx <= [2+2cn(£7 +350m (€)] . The |
'rmbnmu-ab-\-l.w-f'm Anfwwd-ﬂ X('e)"“"‘“’*

-(a-> Ry w, (2, 8470 = E[ixct)wct)}ixcuﬂ+~r(f+f}}]
T+ Ry (M) + R {\‘: t+'r) + R, (£,4+7) . Bt
XC{-) andi Y(t) arte MM“ R (+. t+7) =
CE[X@®TE[Y(t47)] = 0 amd Ry (£,t+7)=0. Thue,
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@ (Contimusd) R, , (¢ Ri»r) = R (1) + R, (7)

‘?’l

Coo (21 7) + & - (6) R (t,t+7) = E[[X(t)-‘

\""‘"’
L7 + R, (7-) =R

i
YAIFIX(E+¥) =Y (£+7)} ]

|

wwf)

L= coo (27 7) +e"ﬂ. Cn.m teovwmes ane g atad be -

! |
| Camar X() amd ¥ (4) a)-u. imdep svdod  with Wi
meame, (C) R (-& t+7) = E[ix({-}-n’('éJ}{x(t*?)l

i

“Y(E+7r)I}] = g LT -R ('r) eﬂ'ﬂ-m(zn-'r).
x(t)x(-&+r}-?(t+e)f(f+e +7) . The
WMM&M/WJJ"’%G(WW
e) whee | '

f (e) , 0<e<LT

.-.50 dacobens .

E)

" Thuo, E[X(t)x(-é*?):l:f: Jf(f-f(ﬁ)f’(’é-l-ﬁf‘)‘) ferde
- 0P

..f f(f+e)1o(£+e+'r)l de . Lt F-tee,

T+T

d¥=de o E[X(t))((t*f’.")l-—*f fc;)p(prug

éﬂmm.’otéJmM‘oMM
§+}wwtgmiuo+h4mf@wwg Lu;.,.;

t=0: E[X(e)X(t+7T)] -....f P plE+TIAE = R, (-

(a)




EMOST.‘E't,: 9m+hum:tfwifmd1mhmm i
! f('é)f(f-f-‘l'): 0 fm. -b-c 't avd t>€,~7T. |
=( ) ('6 +é)(1‘: +t+r), -t ,<T<-7

;_ (t+t)(-t t-7), -r1<t<g
(:E" (-6 t)(t -t-7), oe<t<t,r.

z

Y |
{f-t L'(-{;?-:-f) +r(t, )]

I
f (2, +t)(t -t-7) dt

Rex(7) = '1"?(%)

+j e, t)(t t-7) &t} /m
) [+~ 'r)+s'r(t rivet,r(t, -7y + 7]
4o 05‘?'515,. M"'.‘; Lt t,<r<at, ,
2 :
pLeIpetem) = {1-) (fai-rt)(fo-t-?') ~tct<t, ?
Rex (™) = (£ )j é-rt)(t ~t-7)dt

___(t) -2 (t- 'r)+6(t 'r)(f--—)+t Y4t -31)]
0
o X (2)

af-e'l- T,<T<2%,. -
Ry ™) o he amfmnaiww of (1) amd (2) fo-
o<'r<z'b W alno g,wuu Rux () Dtﬂ' -2t <r<o
bocuw.a. Kxx(ﬂwt”'mmf‘”m’f”'

Fmﬂj R (T} o fwu.nlw Srtcauae FUL) o amndl
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@(cudm) (1) amB (2) &af-haﬁ 7
| \ &7
n=o0,t!, unwfﬂniio Fha af.MUVT'}m

oj Rxx(‘r). M -wa-l'h cowdid lon, wt, <7 T pre-
vervlo ﬁj. dLn_PM ";u.‘rli‘cu”f‘{ (f) aw-«ﬂ(z) :
{fuﬂ\n mﬂdﬁmﬁ; +ha ’oa'lb-m gm Lg (+) w

(2).

(b) - A f(t) —
ul i / ;]
Py | ( T

~ 2y 0 t, T-te ‘
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+ zg(,J () con(@T/2) €

5.(*)'&@,(5111.& MG& vmagt/uu-;’ CC)M

M&fw&m T, (F)m— m-OgW-ﬂg ,omimn-d‘
e AR, (g) Yao .
(@) R, ,CEE+T) = s{xc&;rc—e)x H+ Y tfT) ]
= R, (2 R, C2) . o (p-n) ot
o, ) = ~—-—j4(a=)4 (a, Frdf.
(b) Rt 1) < E[xtf) X('bf't) rCE+E)] = R (%) y
;'wac"" Y o, (). (C) R LB THT) = Efx reoxcernd
S RWOT =R s A, @b d @r=d .

(J-) FmW#yMWsM

R A= R cu-“’“’? Sa.(W,¥) sa(w,t). |
- Faew pain 5, W , dLor= m.d‘(m/aw)m&
'J (“’)"M(ﬁi/lw;l We 7»-1% }cun. +ha
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@3- (Continued)
MWW%‘MJ @) G poit
(&), The nssdd & . , |

Wt W, Q)T | L (s W) €6 < (W)
Jwé‘-')z' 2w, /armr i—(w-w{)saﬁ (w,~w,)

m&g,mfoadxo-ﬁmm.

.w.ﬂ-mfpﬂll)wuu&fmzoﬁaﬂm&*&‘fo;
Lo z :
2“’

Tho iumd&cn. ,o.:&.}.u. a.u. +anaa f"“f"‘j“‘ (73«/6)
Hw-ﬁln(%-w)uhofuwmmm
.(a-) Faeove (Do) ,J Cra).. _,c.u.J (@) . Frem

(7 3=16) /3 (@) = ,J C*G-") = -,,co,J Lo, W) ‘Jxr(“')

o magimary with ”“sw“%
-(‘U Frew (6.3-16) RLEIZR C-2)=Buc-r)e r
(b),é’ Cw) ?‘{ﬁ L2} = ng(t)e te"mtalz

E‘Bj ~-(WHw Tor = B/(W+3°J)' Enom (?.3-;5)? '.
B J--,é’ (@) = b/(w:.;m)'
j (2) Uer (63-/6): R (T)=R C-2)= —Ba(-t)‘rewt,gl
(b)) Uae pain 1e aﬂ?""&""'& L?J,Jeo}-s/(w-uco)

F/w-m (7.3~16) ,J (‘-:J“J C-ca)... B/(W“Jﬁ})

22%



) jwx

jJ'choe dxj g Tap e no

I. MOE f ,J Ca:)H(bJe ““rew

G (c-p-x) )
i_j R, (af)j b(p)-—-—f@ej":m P ‘dm d;dx

rR (n()f b(P)S(aHp T)dpdx o

Rx.r(tJ-J R, (z-p)h(p)-!,s

| Frem (6.3-16)
Ryp®) = R £ =_f R (t-—p) b(—pjdp

-1y _br (5-'4.v)‘2.' |
-“f“ ~e )= ] i—i—-,d‘z = : 2 F )
! - atb (a+b)Yb-j%)
: o (b T :

-b2 _
9‘{‘“”8 } - I e #.:: 1 g F;(‘-')
e a-b . (a=b)(b 454
acrye-2bye” 2% —2b (% (avie) -
Pjareak). }: 2o eI, L2 2h
a*~b a-b" s i | alebt (a+5G)
' i 2b

£, fw) = F,aoJ +Fy () +F,(¢,,> ,
(bz-i-co )(4-*44’3

*. wite &, L) = 6 (6, (c.» um &m"ﬁ'&? 6@, —t .

Frowm Table £-1: (349

-3
g_.(t) A - G, (D]

9.¢¥) = “.(?JTQBTH :s.;(eo_').
Froem (D-16): o
. (% - z ~-3(z-§)
RepC¥2= [ 9,51 32(7-4)df = ,_(” 9.¢519;(T-F)e ;A;
For Y <o: '
r 3 - 3T +3§' 37
K, () = e - |
xyC¥) _Iw (z-§)¢ d¥ =55 . <o,
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#(715-18) (Cotimusd)

Fouo T Z0:
s 3§ -37 +3 3‘z+3}'
R, %) = I“e (r-§)e +j e
=(91.'-:)e-32" vy
36 :
Thuo,
-3z

[(91 yace) +ac- -x)7.

i L&) = E[nm(mt+@)wft+w e (W, |
\ +a,r +®)J =z .E[w('é +¢){ m(w’r)fm(zu t +w‘r+z@}]

1 = AW{mtw 7y + E[m{:@)]c»(ﬂw* + QT
f - E[$W(2®J15ws (2wt +e,7) }. |
(b)) ALR (¢, 2+ 7)] = M{m(w r)

| |
| +E[m(1®)]hm-——j eon (200,68 + w,1) It
|

Toe 2
- E[sim(2®)] L 'f som (20,T + W,7) At}
L

= (AW/2) con (0,7 = Ry (7).

T "0 T

Nowr ,;.w.u.—
cod (@,T) - Tr[é(w‘-wa) +L(w+,) ]

’ﬁ"""" poir 11 of a‘ﬁ"?“""" £, thom |

xf’ () = ‘"’AW [J(m—ﬂo y+ S +ed,) -

@D Ay (o= [0 €

,,j —-R cz)zmd(""""T)e “Tyx

- 0D .P = ~00 f
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(Coninued.) PR et

- -}
= T R (e dz
Tt ne-w T-(L/
n
® NT+(p/2) * m',z)
x':,-{' % Rxx(n.rs-)f T dv
pRE-®@ nT, -(7 /2)
SnGT » Ty /2 SwT,/2
SRR e (e - e
Nz-00 25 (T/2)
%0 - iNneT
:nf_:_'w Rxxtﬂz)\‘)‘q(éﬂ;/ﬂ.)e J . Qo 7’;-5-0 Se (&T,/2)

| f—'\- all w, A
1&;{(@)— Z. f”Ts-)C-j”bT‘-’ ao 7,2-“’-
n--u
}.‘:5('&-”7;) & -p-ouulw- m-f‘h.f.uu-l- L ae

hao a Founen aarnien

foy = £ Bct- nr)=zc e’ "t e zansT,
ns -% ns-to * d

H‘M / T,/: -3 ,* T;/z -

G, x5 Fle dt =1 E8e-mpre” 7 4t
3 L1,02 Slga

oo ; % ;ncu’i'
2. $(t-nT) = = > e
N=.o0 F nz-
e d

R ,(01=R ()= & e’ st



s L SO RS 170 E
_Z IMRXK(‘t)e g

-0 - -
wr

Mo (o-m g

-rk"‘?) ‘ o
x(ﬁ’):-:i:; o JJ:‘X (w=-nd)
Nz-00

.xf (@) = °° MY 9T an
PN
-f Z R, (nT)Sa.["”(z ngi)] e 1% 4e

o« “:—”

= Z K (wT) Q{Sa.[%f‘r »T)]} (0
wzbe

Faewm fm 6 Oj Tabde £-1:
Sa(w?) H_’Lw(i%)

o SL(”’?)H'E’;M(Z:) $ M(-‘:’%)
But, .ﬁnm-féc‘{‘mn 4 Fourier frane-
forams : Sa[-;('r-n':;)]-v—v'J;'md(@/ﬁ;.).q‘f(-jnw‘g) a0 (1)

[ =]
)6:“(@)-7" Z R (nT)M(%)

md(&") s R ,("T)e

JHCUT;-

(N ~80 .,
B
&, . (@)
Wk
.Fm (7.9-2)
-ineT, e’ 0 n=o
g (@=F R _(2T)e {¥C =%
M it 0, nto
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Rl = 25 [T (€%) 3" dn

T/2 .
=t A cnta) €7 Tda (sines mat (a/m) =0 fou
-w/2 _
lag>mwre ). bppand cm(n)s |
/ 4 Tl
R"f.ﬂ]= &_,' T/ [eJ(1+ﬂ)n+ c_;( Hn).n.JJn

arel
R )= fe o Cui/a) _fa,0/e,
XX r  {i-n?) 0 n .
’ n/2
.&.f:_"_)__ , InlZ 2 amd gvem.
r{i-n?)

RYYC”’ n+k] = EZYI»J Yin +k]} = E<{N[n]+blﬂ[h-ﬂ}
SNIn+k] +b N[ +h-q}} = N[PIN[n+R] +bN[mIn[n+k-1]
+b',v[n-r].v[n+k] + b,’ﬂ[n-t.]u[u-c-k-r} = Rm'[hj +

bR, [k-1] +b R, [R+t] + bfﬁyﬂ[h]

1 -

o, R#i o, R#-1 ’
(l-i-b'z)ﬁ:z, R=o .
X A Rz +1 amd -!} = Rv?“]
0, alt othen R '

i, @ -inf.
/J,;,;{e )= X R [e

ns=-an
= (l+b,2) 0;1 + b'ﬂ": (e;n+ c,";n) = (,+br2)3;7+
21).5;16”(11}, wLa_‘, we wae e Ateunll, 4 Prctilorm
1.5-7 to aukstdute for R, [R].
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Tlub .FMLMQ&MMMPA% 7.5- 7 spcaet
e Aubocngpt | muwm&,m. 'ngh

we. hovst -
(1+5':'_)a;21 R=o
RYY[“’M'U?' _bm U;:, h=+m omd -m
0, all o fhen. k
Frem (7.6-0): 4,'(35'”‘) - 5 R, [n] e "t
s 00

= (14670t + b ot (M, TI™)

= (i+ Q:)of + abm u:m(mn)
Ry LRI = E{ YInIYIn+h]} = £( {N[n] +b,n[n-1]+
sz[ﬂ -2]}{N[n+k] +bN[n+h-i] +L‘N[ﬂ Ht'&]})
=R LRI+ bR [h-1] + bR [h-2] +6'R [kJ+bb R Th
1) +b R [+ ] + bR, ([hea]+b R [k +bb R [h+1]
f(r-c-b,z-rb:)ﬂ";, Rzo
%(b,-t—b,bl)r:, R= 41 amd -1

bz u;,z: h 42 amd -2
L0, atl othen kR
‘n o -imLl
13,(,‘,(8" )=“EMR"["]e T2 (14 b by o)

+2b,(1+b,) u;‘c.n(n) + 2b 0 coo(2.02)

Efwin]} = EfXtnl} +ENINI} =0, ate n. .
X[nl
Rw[n,m-h] = £ {(x[nj +N I x[n+R] + N [n +h])}-‘r= X
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(WW) e E(XY) +ESXNIn+RI} + £ xu[n]}
+E{NIPIW[n4R]] = v, + R, k1. But R, [k]: v,¢ when

Rco amd A whon h-#o, a0

J'“ Lo "‘ﬂn £0 : —jh.ﬂ-
wa(e 'z LR, e”" s o). .Z
ns-o =
1 1 w0
=T+ 2y J° &S« -mzaxw)
ns-o
-inf i
.4, (e“‘)a z R (mle =5 (1-)e™ "%
nes-p
- N ainft -1 -
Zg""‘“..l.zne’" 4-...!...: ne""n
n--.v N w=s N ns -N

Use (C-62) o tHa MM avdkt 2t va = -n da 44 Hend:
- by (.4
N a.n-) _ fm[(zww).n-/z]__, 5 1 1ces (n) 0
XX Som (£1/2) N nzi
The sum a2vabuelis uwn-: Aum hmbo 29, pp. 80-81
I :
4 7t o
L ncoo(ma) s Wr5mlanvennsa] |- wilw+ia)
nej 25im (LL72) 4 Som (N/2)
On u-cw\-g (A) an () and A&Mﬂ\’ Am.¢+~1mm‘5w
aﬂa.duo. {M-&
in, 1 fsim(Nas/2))?
";,&“ TN { som (2/2)
| Hetw YInd = X[n] + £ X[n-1] + £ X(n-2], 40
Ry [R] = E{fxin] « 2 X[n-1] + e XIn-23}{ x[n+k] +4 x[n+k -1)
+;';xtn+h-z]}) = £(xIn)X[n+h] +1';x[n]x[w+h-f]
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@5-D)(Continuad) +L X[} x[n+R-2] + L XIn-1]X[n+k3
+¢X[ﬁ-l]k(ﬂ +h -] +§'-x[n-lj X[n+h-23 +;'. X[n-2]xMm+h]
....Lx[n-a.]X[h-l-h ~1] +-"—- x[n-zJXL'ﬂ+h-z]>

=2l g [(&] +-5--<R [k-1] + R, [k-f?]) {R [k-2]+R [‘*1])

N. X
(21/16) &%, Rp=o
(578) %,  R=+1lamd -1
(A 67, R:=+2 amd-2

0, o‘HI-M.h
@D < E R 3 e foits g

necondt where R Eh] bo nemgss smly foo ~35RE3:
h-ﬂ- -" -
J(e )-ER Eh]c =?._'.u'z+-§-5'2e"n4-e"n)
Re-3 ** i1é * 8§ *
. 4
.,..,;...u' (e""" + g"z'ﬁ) .-.-...__.G-"‘ [zuzo con(n) + 8 m(ﬁ-ﬂ)J

] G513) tan +he MATLAB coda of Exm.,.u 7.5 -5 st

woth N =10, Qo ahowm | / \

(reght), we howe twies 05 / \

“ mamy pins et Ol \
wmaj w‘uyt;m %0_5- / =\
rfd.'«. accuals (astid “of \
R | \
Apecionm ). o ‘D/ \

-4 -3 2 -1 0 1 2 3 4
Normalized Frequency {rad)




.w,, -I'MWFOM'FMHM:
R, t)-——-f K ced m}eswz"“

wf ( X jmrefaw, R e-.ﬂf@ﬁ‘”)

2 AN 4
tz.J ) “‘,

/ [ i@Grme | o, e-a("" '*)‘-’] do

- "f-““"[(w +7) ] L, Fsm(w, f) ZSW[(—'"‘”) .\’1}
“&r)] (G}‘ +7) 7 %_1)
= %5{26@(“;?) +5a (W 1-7) +Sa (W, 7 +a—)}
'!'M'gommr—fu'r- donddics prove e ateornd forum given.
@ The MATLAB c-d-c.w sheovwrn [elour

FHBEEXSFHLH%%%S Problem 7.5-17 $%%TEFB%5ELRELE%E%
clear

7 % numoer of samples

5 = i; % sample period

wx = Di/Ts;

if remiN,2) == 0

W= "WR ot 2%wx/N @ owx - 2¥%wx/N: % froguency vector
else

WS o-Wx +owx/N o ZRwn/N o wx;
end

tau = -0.5*N:{0.5*N-1);

gincl = zeroz{l,length({tau)); % initialize
sinc? = zeros(l,length{tau));
sinc3 = zeros(l,lengthitau));

f = fird({pi*tau ~= 0}); % avoid sin{0) /0

sincl{f) = sin(pi*tau{f)}./{pi*taulf});
f = fird{pi*tau == 0); % sin(0}/2 = _
sincl{f) = ones(l,lengczkL{f)):;
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[E)Gs-m) (Continued) The crte éo continuued batacr.

f = find(pi*tau - pi ~= 0);

" sinc2 (£} = sin(pi*tau(f) - pi)./(pi*tautf) - pi);
f = find{pi*tau - pi == 0);
8inc2{f) = ones{l,length{f)};

f = find{pi*tau + pi ~= 0};

sirc3(f) = sin{pi*tau(f) + pi)./(pi*tau(f) + pi};
f = find{pi*tau + pi == Q};

ginc3 (£} = ones(l,length(f))};

Rtrus = Ts*z*wx/(4*pl}*(2*sinel + sinc2 + sinci); % true autocorr=lat-on

w2 = -wx : 2%*wx/iZ8 : wx - 2*wx/128; % frequency vector
Szrue = k*vos{pi w2/{2%wx]).A2; % Zrue power spactrum
Sxx = abs (fftshift (fft (Rtrue,N}}); % estimaced power spectrum

clf

plot (w2, 8true, "<’}
hold .
stem(w,Sxx, 'k}

xlabel (‘Normalized Freguency (rad)’)

yvlabel {‘Magnituder)
title (' Power Spectrum’)

The caloutalid mooutts ane

Power Spactrum

5 ‘PM (M'akf) el
10 ponts ((ulowr), o8
an pronts ane wery
accwrste (crmpare wl \
Wm*cf'am
»hown Ly'f‘ann&l il

Magnitude
(=]
for)
‘-\“‘.
/""'M
’-"""/—

Liva ) wits 4o 0 : , - .
< 3 2 -4 ) 3 2 3
. Normalized F frad)
! : £ lo ’ 5 ormalized Frequency (r
: 3 '9 e ecuale. Probleny 7.5-17 (N=5)
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=gy
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Normaiized Frequency {rad:

Problem 7.5-17 (N=10)

..n.-aﬂ' , A.n.:TJm
R En]--—-—f x(e *ye’”

nwT

-l .r 3 s
ar )‘Zm (w)€ dw T,
...-n-/'r’

_ T Ts naT,
-ka J( )6 dw
/7,

; Uas (7.5-10) amd
dn
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(.6-4) (Cowtimued ) The p

oten

e Har band Lomailid

whts wotar o P = _’..fwxf (0) dw = “?Xg(o)fwal&
xx 7r—W xx LA ‘
(o) > - Erd Hteae JFruvo ,lqbraum : |
wﬁw | ®
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2#&)‘(‘) A, (0
' 4 (w) L@ ||
A A g
N BEmr
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P 4 “o* z'
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‘ o |
W= ‘¢ 'JXXI{",}JJQ .
.
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*fw (wd
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? /l N
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. RYY(t ter) = E[A X('é,'r cao(oat +@)A,X(t+%) cor( @, f
§+cu1:+®}] - Ao"fe 0 E [w(a ) + oo (20, + T
+2@)] = 2)R, e ez = R, (t) . Bacamen
%Mud.tmﬁadmumf‘u-#ﬁy.f,f‘m f
fm,c.f—lébuun- HM & Arvna.

| A, (@) = ”o [Jcru fo)-hé’ (@+ay)].

. (a) Fm 42 s-—::u :

<
- (o b
s cm)-.‘}_{u(m—:m y(o-2a,)e 24)7b_g

@

2 f
' -(Ca+2& b !
1 - u(~ w-—za:o)(m_-r;@’)e ¢ o)/ —® :
-t | /b
| - U(-w) @ ea/b-pu(aa)me /! }

1 : i
~2a, --Cu, o Wy 203, L

(B Pyt = TP (w-w) € c"" “’"/"Am Pb/anm
| o _e/b
:vazilzr%t:“ie / a_._ ?b/v—?r

_ o X i) T .
_ exﬂ'—' + % + Ez- A0 € @ x| +H|elT + (_____..“'!‘:'T) e

_J/; fLi@)T T K@i T ' : } ul";/z A

=2 x~ 28 = = Yo when
2 aum'!;' 2 [14x101T + rxm;rﬂj_, {4+ xm;lT L
Wl@lT/2 = | o 1@} = 3/aT = 130.89(107) A6l fo.  Thies,
130,89 (1ot
eAagL pouwses :fr}-j (M, /2)de> = 229./% (r0'?)
130,99 (1))
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-—(d-}—irand—’mf—,‘j~r(ﬂ-= 2—3 cn (hwo‘f )—3’ cod (maol‘)—P————

z 345[1 +con (Rooot)]. V,=de torm 2 3,45 v

b} Hone A= 3 v, Frowm (2.6-5) awd e actiom o] Fhe ﬂau,omf&,:

Noine pant of 4, (o) |
-E-f{o )-—P q -
i : | . f . | . Ty
-d000 ¢ 2889 (A
! ({0
ST
1 )
~500 0 500 @
? LA G _ t (500 -
(¢) E[N,mj-i;[”,a;'”’(a.)dw = EI“"’(” Jdew = 7162 (10°).

v,) JE[NRe)) = f‘}.?;)’/_?.n’-z(w-;)_ = 166.19 .

*- Rz?ct t+r) = .E[-Z*(-t):! (H-r)J E[ATe ~e

| J-‘l(t"’q') ﬂ)?’ :
) ] =1Al° E[i =m1fﬁbcu)e da
-

T he t.;\\:ﬁgnalh a.nwmlmm Rownicn
- (noft) +hat o ‘f'ﬂz, a.u)"omJLA.'f'm éwuvt«rn on(ﬂl

! Thewfene awial® fr (m) w,.,._r b—e-‘l‘ﬁ..fm

A—fu.-)‘m,;( Z(+); '|

o 2
Ry (7) > ,J;a;cg.w = 2r|al f (@) .
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Thwmgkf-dwu wli.am‘d. Lo ?.wﬁqt-aff
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'@ (Contimuad ) wheow ¢ a<

i 'f—ou. Yt =0 f’" t<a.

3(_“__ Awft -w(t- }')Jf

Fon t>T: l.d('é')“ A u.(t;(

= A u)y-

Thio, fou g £

5(“:)

(b) 4O amyr
1.0 ¢

:

——

)-AD

A fu.(t)[: eg |] -ut-7)[i-e

E<t while +he w

wxngmmd v g apcept when T<F<t. Thow-

For 0<tzT:

-wWeE
A uit) (v - ).

-w(t-¥)
d¥

I = e

)ije

T’J wit~-71),

-W(E - TJJ}-

| |
n
Yo T HC)]

2'0
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(B1-50)  x(e) | Ndwnk ] , NAwnR | o ur(t)
- ! g(t) 2
X{w) H(o)  yeloy Ha(w) W (W)

(&) From (8.1-11) w(w)= Hy (@) Y (W) amed Y (w)
s H () X (@) a0 w{w) = H,(@)H (@) X (w) = Hw} XW)
whee H(w) = H,(w) H, (a.i) )
(b) By napratsd wwi-... 3 |

H@)= H () - H (u}- Tr H, (w).

‘ nai
*(8.1-6) From +he aobiction Hp Problom 8.1 the finat
nidwehle sukput i !

s 8- -wt

Y, () = YL ucu‘[le ~-e ]
|

; W - of
T he dedfa#fh Auuwivdtmnk.b
Yo CE) =f°°g,(§)h tt-;pdg

-
-

_..W

_ -w'e - (k- w);I -wt 13
ey fa"f}
ot | ~wit

-(..._._) uct}{e -le [l+(W'°‘)t]}-
- y m’ x(t)*éut-&)-n w(t- ~T) we hova

gtf}-f h(¥)x(t-5)df =f utg) x> e ’A u(et~-§5)df
- 0 .o

¥ e
A u(t“—T-;) d§

-f"u('f);ae-
-t _‘2
=AI;C’A§—AJ T’eg.!g.
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@1-T) (Comtimusd) By Lidting x=y', dmc2Eds
iw theae infignate amd|daimg (C-#6) +’-;y nedues,
- to

- (t-1)%
Yty = f?{ljﬂé—ﬂ“]e( ~(1+the . } T<t

-_-.6.{1-(:*-'&‘)%8 },

p<t <'r.

a%mw& 'x(é)—ﬁu.(-t) Au{t-7). len.?

3(4:)-] ht§)x(¢-3) dE = f u(§)§ e;n ult - ;)d;—’

-f Cucg)e e;Au(t-;r-;)d;
T -
_,qj s°e*as -A” gefay.
59 wo-vn.a (c- #-8) -Hu-u.‘wxgmh reducr Fo

ytk) = Afe-e “lever +3t?+e)} | octgr

= A{e' (4= )[6 +6 ('&-7‘)+3(t—-r}z+ (t-'r)3}

-e [e+st+3t + ¢ J}

T<t,

' (2) Ow raﬂ\ .Fm.m 'Hu. m.p.du. A.trm.t.ﬂu’
-vaugln +o Pwd,m +—-um at wfnanafot.a
! o-uif-l.d’ The Lome kmr.f..w\a dus o % oncewd
Fd‘ay,;af"’ﬁ»:msfm&mdpﬁnﬂdﬂg?aﬂ
o‘\dmgd 7 A-l?h : ---u(i: 7). Thuwo, |
hit) = _[um-u(f 7-)] (b) H(w)= fhwe df
,,wi: -;07/2
-f

= £ o SW(N?/?-)

f""" (c- 5).!
to‘r_/z ”
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@D Centids e
(c)

-*

| ¢
g T _
H(w)| on B(w)

=

~ _- JH(w)| with sign | |
(W) =-wr/2 . 3. 3 ;6(w)
/ 7.)‘ ~ whane H(w} = JH(w)] 8

_T N oA e

- -an ! 7r 2.4

ry v T SNTT

H-bu. Lit) = e';‘ot. T’u. dirnaet roﬂ\ rtufm

4“’; .
t - :
.:"71" 30(1?}11.14'7?—7:;,&;:&11 hera,

r
- 00

. A RANT Y - |
+o olbtoum —L e d& . The Mf...d’ia T
| |

. t

cj raap onase i Y ()= L—[!e"‘o{ = 71"" e-"o;df

-7 . =

iy & ; -

2 IR - fap o &5t

. S (@T/2)
wr/2 |
Artaim e b
i L
Hewy = 48 _ Lle ] e.;w?’/z
x4 e’ et

|
Now sumee Y€)= H(w) 2 (£) we

S (wr/z)
w?r/2
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KR b
'lla @"—va. -
@c” c.wt r } Ic 45|“) XE)= iR + 3(*) {,)l
L i . I
0 I:——o 5 tL=C d_&zf _t) (2)
| wt |
g )= H(w) K (4) = H(r...l)| ) | 3>
Agw/au = H(w) jw e’ ‘ = j@ H(w) x (¢) (4-)!'
CUee (#) with (2) 4o oAReim i m i them gwbetitute
i olewg with (3) im | (D |
X(£) = RCjw H(w) X(£) + H(W) X (¢)
Ao H(w)= 1 f{1+jWRC) -
[ - 5
st JJ ECJ_;"
x{£)=€ R ﬂ|zi Y(E) = H(w) X (%)
o L‘ - H(a:)c:'ut
T
A9 | Hedjwe' T = fw Hew) % () (1)
dt _
X -y &) = [1- H(@) ] % (F) (3}
ﬁ[w(e)-gcé)] = jw D@';”“")] x(t) (3,
. . dycey . . d '
Swmer t = C = +L, = C, 2 [ x(¥)-yl¢)
2 —¢ L ! 2 ! T [ ye)]

+ XY bham

¢
i
|
|
|
|
|

Ladre + tidien d (H—(3):

JWC, H(M X () = jwe, D-Ht?:o)_'] 20 + o [1~H()) % 08).

5 olue ﬁr\. H(w):
i

+3WRC,

H(‘J) =

t+jWwR(C,+Cz)

2%6



== C, yit) = ch)'xcé)

*i.,, > Hiw) &'
é 0

i, = C,ﬂ'_[xm-gw]+% [xeer-yeer]= i + &,
: -y
| | .

R:% * d'l'
- Subatdih x4 awd yb) o obve

. jt jwt st Ea.rc
jwe, [1-Hew ] e’ +R—‘ [-w@)le’ = H___;"’) e 4 +j0e Hw) €
) 2 !

TLm,H(w]mhf-m.va.MPJm'f‘ufam

ch)=( Rz) . I +iwR,C, )
Rr'f‘R: H-EE
|+JCOR'C'( C: )
: L
Ra

(b) Y4 ¢,/¢,5> R, /R, 'Hu. nlwek Lo apfmysmd-.g
a-bw'puu Mud-f-o'fha(ynmafm
! W Mﬁum Mu.wuizg (H- )/(H )RC,

(¢) ‘-o{- C2/¢, = R/Rz: tham H(W)= R,/ (R, "'Rz)

urw»m+h+wm,‘-oc+u\dwwoja.’o%

nealotise athmote a.i' all MW

2%7



@.i-w) (a) B 1 o
: - i .
jwit | Jw
x(t)= ¢’ x=c 3t yce) = Hew) e’
t.,‘ i Vi,
o + o

R
aftu. Aadn‘f‘:x&;u, L GM:-JI 8(*) alrove -
jwt ;eot ‘et
-é-[l-l-i(w)] BJ =yl H[w)!eaw 4+ HD) e"co
| Jest
H{w) = j‘l'l-/a .
(1~ w’te) +3(wL/R)
(6) e wer | j e L
¥ .
Hi{w) = zw, 1‘ . = “o R .
S W) SRRt Gre@ete) e
woz "U’ R wol Ja,’ Q’ :
Simer q, oo JAA?.. (&,210) +heow w=mw, in +ia

z 1;
,H(w)] = - J ~ t -
(4 (@-0,) (040,07 &, 1@2 14X
W, w2 W ¢

HR)I*

¥= Qa(a;m‘)




SCDITg AT .
jot
| X&)z € L}__ R, yley=Hwje
st diid) - 2 I . | :
AiE)= € —Ld* '“'Rircfbd + Y (¥) ():.
' L = ‘-L-!' _ H(w) oI@° (2)
Bult aimes L-gﬁ]/ﬁ’l_- A e
dice) | 5o Hew) o8t 3
dt R
(il |HE e?t (»!
B IR, |
| . .
e gabatdinle () —(#) [l () Fo A
| wR c M A
H(w) = i .
(1w Lc)+5m(R+R,_Jc
(k) ) R.
| ~
(g ©)(Dyt ) +3 2 W, (R+R )¢ l-l-j “’““’0)2@;
[

w 2 “"o
- (c) &"""33 ™ uwluﬂaz. N.T.rm.n. L E= :fm hg‘:‘)
" Faem Paraerol o Mm E=——-f [H(w)] *deo
| " y
ﬁ_l_ J (R-PRL) d w |m ¥: (w-w,)24, /cd

"rﬂ‘- C._l-'m’ l‘- ! f
o !+( = d’, ‘

d¥ = 26, dw/w, awd u.a..|ﬂ- (c-25) +o oAlacn

Lt,

- R._Cdﬁz{R-I-RL}C 'n' 2 Bd@’)‘
an (R+R, ) [ w( Q)] ¢
4o E 2= w2 c R, )
1(R+RL)
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& I

JHtw|?

fuﬁ'ommﬁm : !

T atatle . To aw thie At

Ro N-woeo IH(OJ)IZWMM an Lesol lcwra.u.f

, o lecomaes Rbdramg,ulu.

(&)MMJ’MLWU‘" lo not connal.

x(-t-)-A. T karn

gm-.:f"’hc;;ne-gug = A u(g+3s) dg

_Af d§ = oo,

(b) Reatipalle amd M_.

lmdmmw‘

(¢) Not m-fa?aat—ﬂn. {re - ;

N#MMJ‘

':Jl'wwu.o.al Stabte [..u.a.u.u. a"daiwp.u(?l!c;.

- 'L‘. xu:)-—o o t<t Fhom e (8.1- IO)

% yw)= j hc;) x(t- E)d&'

!'t<'f wru.%u.uud 'fknmg({:)-afm.tt<0
ThWMMWM+aW
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(Cormbimmid) w hamarrtn

- ookt -2,<€0 . Thio

- reandt o asewnsd for anbdhory %) owty i

h(k)=0 for E<oO. Mewes h(t) =0 ,t<0, co R

nLcess any fm. Yywr =0

: Xz{r Jx ()< M, o c,.,..,wi-g.,,.,.;tJ %_m
)= [ThUDK(E-5IAE on  gamsnal , amd
PUMIE ,L: h(E)‘x(t-;)dg’ sf_: [hiE) % (t-£)] 4%

s M fTIhE)) 43
-0

I=j”fh(ij)|d§ < o,
oo .

ZM: 5#“” -.-.--f:

t<t,, whe xt)=o,t<t,.

=MI <o

t N
X (B)dE. ywr=f S«

N + I N
X (E)AE = LK [ x (BydE = 3 Ky (€.
! n{ oo : n=t

2 Time - Vnvnncant @ Lo ‘X

t
| =J; KE)AE whier &

; ¢ ;
Coyeeys [ O S(E-LIdE = u(t-t,). Sver +ho
>/ 0 °
-0 ‘

nufmbgk%w%f,m%wfﬂlvw

, t
Caranl : Y xt)=0, t<o, thm ywr=f 2@)ds

)= 8t -%,). Thwwn

omnrantent.

W&n(?&p(f>a
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oo (se

@0 5= ) | see
» (30) I

100 + 5o ¢+ 128
roo-i-im -3 R
by 2, = 1220020 _ 50, (c)s-- Co-(no Looet) Ro _
i oo +r0o0 é:! R, 1|
ea‘l-(wal.n-l).z C, CnoM) ,,a)g é:'" s09/), )z .
r ————y—— - p i T SRR
e er 1 sl TET ezl
: G =2 ;oo)Z( 5'00__ 2 |__2_S_:. (4) No. The Mil
" “\iso 1180 +500 'I‘H‘-

wﬂm“m*‘uﬂnm bud Ha nliont
w«ﬁwbwwa&m

f"-J Frew f«wb 17, Gﬂ-w.l’.»,«.é amd (D-6):

|
het) = u(t-r-:-_-;-)(f )n-,c,o[-za(i--r—-)]

20 zaj||

. -
(b) Mo, Bcomasr 't h.lfm (<) I-J(f J_ 2

-0 X -1/20
eyp(-20(t+L )] at j ac e = /(2> f/\m
(C-47). Thuo, I<w M&M @ stalbla .
‘*.anw m’m s, W
Ch) = ure . Fm. 'leo ratweiks  h, (£) =
j h(5)h (t-§)4¢ =-f £y e e -pre ‘“*';’ 45

-l-

- ““tj dt wct) = utf)fe >E. f-o-.. Hoas, vatiooks
| h(f)-j h,(§)h, (t-;)4;~uc4)e“ j rdy - uwfe_ -at

For foun M k (éj-j bk (¢-Fiag =
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:I -‘_I . %J‘f | | ; - *
*.(Cadwu&) a(u?} 'j' EAE = u.c+.}"-‘ e .

| 2
B wni‘uu-.v-g STy W 3 L o(-aa -de'
h (£) = wi+) e _' .
(N'-f)! -

'.4‘*’ = "'j [‘X(f) —x(f T)]Jf = --f y(f)J;-_I*(; r)J;

:-—j x(})d} -—f ‘x(ae')Jd z -—-j x(r)Jf

_.W“’“W"v%ﬂgmw

g({»)-_f x(£)h(¢- J'Nf f :r(!)-‘[ﬂff -¥) -ure- f-TU-‘f

_.._J' X (5[0 ) ~uch- f—r)J-lf -——j FHdr Farm poss 5

i

oomd (P-¢): ; o7/
- ' _: ~J
Lae)-u(e-n] = £ md{f,r’ﬁ)dr Hew) z Sa (%) e

vl }
JoL + —— 14308 ;@€

H(w) = 3 HiawLjwe - [~ 'Le
X

JRREH! +3WLGE Lot t;wRe

253



i(S L) Y(t) -f heg)X(t- })7; =f wu(ne ;ﬂsw [@,¢-wt
+®14dE = WAfe w;[ ;@t‘—)ﬂ 2458 -.cco~t+,w £-; ®Jd;

{wsw(w t*@) @, eoo (@, *"'@)}

w+cu ‘

a#'m (C~45) co m.uli
-YH:) h(fjxf-t-;Jd; f urre EA sim [0t
-@,§ + @] 4; = nffe ;fe“"”*" 3@

L S

2)
e it +w, E-—.}@

- ___2_; jcl By u-o.va.a (C~¥%6) : :
Y(t)= - z{(, @, )sm(w'&+@)-zw m(mti-@)}

(l+u

(3.2-3) (&) Xt 1 ;”? -y i)
'D-lfda:?’

(b)Y The omputas. Mfm Lo h{t)= S(t)-8(6-7).
CBuwl amer S(Ed > i M-& d(t-r)=> e .,ru'r +ham

h{t)es H(@)= 1-e~ %7 o 23 T s om (0 /2 .

| YlE) = X(¢- r)+f XCE-E)d§.
l(a.}Tsz'l'mmt»'f'hLoa-t‘uJoj_ al.lia-y.émt.l
:w,wt. the ascend as -

ff X(t-¥) 4§ f[u(;t)-u(tt)x(t -5) d¥.

F
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@25 (Cobimuad) This febolerion raprsoscts tha ot -
pn’t oé s whwmR  wuth mfulu n.u.rm!. h (t) =
wlt-t,) - w(t-t;). Tha dkovr diagram o :

+
Xt Delasy 7 f » yet)
i +
E h, ()]

H () .
(b) For the dlay: h(t) = §¢t-7) «> e"'"”'f/.m

aut [0 andine E .| Fon the ancond walumkt :
r - 4 af'r w'f:‘u_J fz —j{.)'td.x
H, () f htre” : .:{*' e
: |
i . e—,,co(-é +1, 3/7; 'Sw [e3(t; -t )/1]
:- ! Y

. F o

T (H% _,Q(f -«-t)/z

-r

‘ H(w)= e +(t t,)e

1

o [0(6-E,)/2]
w(t,~t,)/2

Frwwl (6.3-7) -fkn.‘m vollue of X(2)

e f:-l'[A, + A (Aaummrnutu&) ;z.m'l
(8.2-4): E[YW#)] = Aj|ht§)d§ .qj e t¢=l;t=_*“'v.“.

freom (c-#5). \:

ia.gaim the ymeam u-o-bu 4)«&)“ X=*+A pm{

(6,3-7). Friem (8.2-4) awd (C- 46)
E[Y(4)] = ¥ = xj h(t)dx = A_{ te
-— O ' /]

wz
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5'82"’ Friem (6.3-7) Hﬂu M{M A o an{n':

X=A. Frem (8.2-%) (¢- 49)

E[y®)] =¥ xf ham:t nf e Sm(w'é)nu'
AW,
0 *+w?

Hane (W /2) 6C7) H-'(’d/;/z) =5 w/ig a4

wn T = 55’(?’) Fru-m (8.2-7):

?"' j j5J(§ ;,Jﬁt;)h(;,)d;,c{.;,
-—-51 h(ﬁ',)dfi:—@ge Pug, = 22
| from (C-#5). ‘ i

|- From Problom 82 8. Run (7) = 58(7), Friom
(8.2-7): ~F'5=f f 5J(§, LY h(EDRE YA LE,

@ -2 wE
=sj h(E,0dE, = f e ‘g = 125

, £,
|
|

»‘Ju-m u.aa.ma(c §7),

. From PMM.M 8.2- 3 ch'r) 58(vy. Freom
(8.2-7): Y= j f 5J(f f Yhig)his,) 43, 4%,

:sj h(8,) df, = sje‘i‘ Frsm?(w,8,) 45,

: T
! -IW§ - l.zswo/w
=5J e ’[_f,--z-c,n(zwf;z)]d.;z = w,"-rw‘

from uar of (c-#5) lamd (c-50).
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(a.z-u)r S imes Fhe Afaf%« o Mimean V(&) = va-)wu;
Ao ¥ =¥+ 1?; -EU“)F Frrevm (8.2 -4):
y = (X 2) [ ht€2d1 . (b) R (t t+7) =

E[yerv(te+m] =Effy, ww, I} ¥, (t+ 7 vy, (647} ] |

o= RY, (t,t+7) + RY;?’; -f: +7) +R 'ctjwr)

M,am—&m+h.%m-wmm_
WMﬂT@M'MtM?ME

8.2-12 we houe Y(t)mul.?(‘é) JM’ wu!.-,wa-‘u

owd R, (-éti-'rJer.r()J- Ry TV + Ry (1) + Ry
"RY?(?‘) Y Fervwmo oé‘h(t) and vufa»b are

wae (8.2-9):
rr"” [0 R _f-;‘,)htg,)hcs,u;,a;z

00 |
L [ Ran BB RCS, ) A5, 48,

-+

Re,x, (T*E-§2) h(8 205, ) 45 4,

Ry x f‘?+§’,| §,0h(5,)h(5,) A8 d8, .

-4

: Rs;rg(*st"'-"‘) - ELin‘*) Y (t+7)]

= e[ [T (e-E e dg, [ X (ter-F, 008, )48, ]

2§y



(az lz) (cmuuf.)

_f j .-z[xa;)x (t+r-5.0] h(§,3h($,)df 4,
T R (TR s.>h<f.:hc¢zw.d£,.

- OO - O

-vm- _“xu: E, )hl EVAE,

Y, (t) =z j X, (t- ;Jh(fz)d';':

R (-t-t-r'r) E[Y(-&)&Q(L&-P'?‘)J

Y, Y
[, w-;,)hzc;z)d;,]

._EU X (- £ )h, (8, )J;|

= jw I”RX,XCT*%"’E?).h:({')hzf;z)‘lgt Jf!
l

- -y 4

l; = RY",:(‘VJ. | {
- w(t)= | XH-F)L,f#)dE.

Y(-&) jwft -5, h (§,)dE, j jxu E-F, )h@'JthJ;

'i df, . R, (5,7 .s[wcf.—)r(quJ i
| ,

[f x(t- !‘Jh (E,)d’g‘sj f x(t+r-§-E ) h(§Oh (;z)
|
d5,48, | = f [ R, [fr; REALCAC N

".Us‘;;?df,“fzdﬁg =R, (7).
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= hz('!:) = h(¢) :

Ab

efr)] = xj h(; JJ;[

@215 Fram the astidion 4
' Y(t)= |

-yl -

o

Prsllanva B.2-1% with h.‘*;
f:xw-;,-;,)hcg, yhis,)dy de,

{rtf,u; x[f htf)df]

Y -w zl X _ 2
=X[fo.f8 Jg] ,i.-. wt AT ﬁ}wfc #¢).
i Uae (8.2-9): ergl,-izj”j”ré'“""*f.-le
T | T
W ulE)e wf‘u(;,)e wf_,‘ Tf;g;z

?z \\ v iy |
N\ F.=27+2 i
\ ‘Q, 2 !
|l|[]{1 T'\“ sl o hlpfud.
T H T+ -3 20 '(b‘um TZo.
o MR \ |-
oz 57 «3*-*5. £, - Wi, +E,)
Rv.r('?')-ij f e ‘ d;’ ng
f,‘?’}' ¢ !
i - "“(?"'; S";) W(;-!';z
S Pf U5, 45,
| £,50 §,=0 l |
| T+E, e _d('r-l-g' -5 -w(E+E)
wrf e 48, 4,
.57 §=0 | |
WY

'x"‘-wt [#e

W —o&'r|J -ﬁ/unm (c-45).
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G210 (Combinuwed ) Now airmee Ry (1) mued  ba

|
am e fﬂmotm 7 we hoane:
| 4 -}wlfl- ' d )
‘ Ry c~r>-— [«e‘, we ]

'. | o ~aiT-F] .
@2 tes (8.2-12). R ()= [ PE W s ($) |_

| ¥ |

L -wk o .|k gl w§
. @ dt = WFIG e d&. Aesume M‘
“' (r-%}

r z[zote_‘wt (X+W) € “7], rzo, |

. .
r2o. R (1)= WP{ Ia e
-W

. € §d§} =

|
! .‘/wm (¢~ -5), M‘f" m.wm-l- rYr<a.
! o g- otg w; _ WP (“_w}ed‘r‘
wm=weife dt} = -0s )

S r<o. By c-m'rwm.s m.u.Lto \
L L AL

.
o«
=o<zw|:: [{“-w'}! BNE T
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' |
i ) On wss of (C-#6): !g(-ﬂ -j b(i)xu-bdf

= W f Fe - ~§)e Nkl ;)AF = wa e j 5

- I i--tt ~wt |
L e~ (w- )J’ af = wuce) e -[:-r(wx)t_‘je }

(w-x)® E

.uu.(c ETOR j h(IJ'x(f -E)Ag =
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° ° : .Jm, (s +Wo) ’
M 1 P\A l I
—Zﬁ’, P : r Y- o0
' : &*(w) 2K, + 2k, (m/w) lwi< w/z
[\4/{ g, loawhear
~W o MW w '
- 2

(¢) Faom (8.6-13): ny('r) = ?—;-:f:,{m(calfﬁn[(m—wp)?lde =0 bacaues

4G w.iiyum-l o odd aboud -f(,_,:a.)a. (d) VM’MRX"(TJ:Q,
© :
A “"‘.& "’:,.;“‘”"”[f“-w_o?‘z] de

o, +(w/:.) ' /;-‘- (w-w,)r
fo (w/:)
w2 uae (C~ 4/
ot K, + Kz; ]c.on(}')d}’ ~ /
7T Zwrsa w?

= KW 50 (WT) +ﬂ_wr {z n(""’) ("'“’-z)sa.(“.ig)}.

O+un. fm.m-v; are alap ’MM
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(""‘)H Sa (wT, /2)

naa T,

)--—. S'a(for/;)e"

-5@(nT - T )
)4——1- Sa (wTp/z)€

Plw)= Z Sa.(uT/z)e

n:==0o -Jn@'};
~ A ’wT‘S'a.,(a:T /2) ...._ Z e
.

L" I‘I"-ﬂﬂ R

Bud Hwo = E Sf@-h&"‘) an ‘5':".“' .
Prolloe D-8, 4o (8.7-3)“:”

> [SRTCEE ) A ' ‘
@) G() = s e * Saf(o-$)7,/2]
. & S(w-f -nay)dE

"-:'-" < Sd-[hUT/e-Je in% ‘e(m-nm)
§ AT-

* gy(t) = — I”G;,(m) e:mtdco
o

- 0D
wT, ;o

, ;] = N T,
D e — Z &(@“h"") & e dw
2!1'!,,75 Nx-w
. o o g (eo-na )¢ inaLt+ na T,
""?""'Z L (Te(w-nw,) e Vdwe T
F ] "g-utz#-—w }
v
Litf=zw-nw , df - dow
w »
| inw, (£ +7;)
=-_i_; 3('&)";”8 4 , ]‘L.,‘T'? wae Yhe aseul? 4
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*.(Cmfwwl) Protlom D- 9 o~ A o 2a0ily be akoun
thatry ZEt-nTen]ls £ oUW

ns=-0 5 Vi -0

. On Mi‘-’fl--
4&-, above we I\J-ML
u)-.:.._ (6].3.3 Z' §(£-nT, +T,)
J AT

= f 3(1‘17;-1;)‘05‘"7;- +T,)

RIto
From (8.1-20) amd (8.7-21)

X, 4) = AG) e[yt + @]

Xo(#) = A@) sim[Wt + @8]
Faowm F;‘,. 8.7-¢ amd (8.7-19):

Y&) = X (il con (W,2) - X, (€} sim (w, ¢)
= AH:) ol o1 4@&7] Cor (@, %)
~A) smfw st + B8] swm (@,2)
= .i.Aﬁ.)Zm[oai -w, t -Q] + o[t sat -f@(ﬁl}
___;_A(ﬂs";,,[w,i- Wt -@W] - wrfut+o,t + g}

= At) con[ (Wt )t + @8} = X (8

@23 Chonns time nigin 4o Aample Fimm ane (1+20)T/2,

This choict camats samplio 1o (o gor0 for all h sy capt

kzo amd R=-1 T =T/W, ; simee cos(W, £) —~

m{-;.'";’- ($+R)T} = con [T (1+42k)/2] = 56 (ki) 20 for

alt R. But, #u 2ememimelon o abie 4pe when h:o, -i.

From L'Heopitd's pule fov Rz amd -1 we hanve x(nzi
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(&d"mmd) omd X(~Te)=1- T Auo,
2
x£) = Sa. [W, (- T)] +Sa[w, (¢+5)]

@7-) From (8.7-9) with & aample aale & =2W,, gy
the nample ot 320 & nemrene lbecowasr x(AT) =
So.(WAT) = Sa (FRT;) = Sa(hr) =0 att k sycept h=o,
@1-D) () Mimiruom. bamdaridth must ot Leoot eyuat He
M'guwﬂ' apactnal vitont : Bamduwidth = 2 (17, 5)10° med /o
= Wy Cb)mo'nmnahm‘ffuﬂgr‘“f'm ws>
2 W, 2(:#);7;(:0 ) = a?r(ss-)m ned/n,

@7-8) The dignal X708 lo x(t) matbiplhid by Hakf . The
Founion framo frvmn of Ho prodical of two wavefowmo o e
W.jMWF:MfMW';{ﬁM
A-t'gha& +imes /2. Theo comvefution doubdley +he
apactoal gptont of Hie spacticm o K°2) comparsd 1o
that of XC). M b ahll bamd - fimilid, howseosr, aud
+thorefore has o Am.p&'m;-“fbwy Wa—ta»
an‘tz. = 2(W, /ar) Hy = 2(20LH3)=¥0ﬁH}.

¥ fimea mmiraum noll = ¥ (¥2) = [éo hHg

Rxxf‘” = Z R, cnrwcr-—nr) R (%) Z 8(z-nT;)

“-.m x "1.._”

Use (7.5~ 3)+. fot R (2 :-.-_-’-'_- 3l R (O app (ina ).

. .58 ¥ ha-
Fam“icmm)‘wm mlgfh/nv‘w:‘# % M
4'f-mfvwo -f-a ,d,e&sx‘(w)=-%_- p xx(a’-"afr"

5

he~a0
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@1-1D) Crsiden Hhe replicas for Nx0 amd n21 (st sliseing
o W-M paire ae Ma.béio&)— #dfwa’g bcliveon
T fwo covsspondo to W /2. Wa Mbsw'n-«r--[ﬁ+(¢->/W')’J”:l
= 0.05 when I=~7"-'~f--',/:r.- S.&u&-’ o W, e g.d W, =
zw/Jz—a -1 22 37267W nad/n,
Gum"b\.-ffw noplicas fon. Mz0 amd n=1 ({uet a&uw’
M MM-M ‘f“’" ao nali?r.ﬂb) Hu%wng betweon
the furo consopondo Ly W/, We M’aﬂw’ [H(a;/w)‘]-q':
0.05 whaw otw’/z. S.Loo'" /n.co, we 3.J W, =
2w/ 20/ <1 = 2,116 W rad /s,
xf,gx(un A 7 ' . Replivas
4

S M=o [l +{(6:-n¢-;-)/w}']2

mww&lﬂglwc F»Ht'f'mfn-n‘-:ooup.&bu

caunse L&Mw? fc\./u?uw ~Wzear/g cww /2 = w,
Ay U - Ao _’_
T,E,‘,(”t]t - '-_'r; $§ ?

/n.w::w amd W=y

Ae : = Ao 1 =W awd =2
Ts [o+ ¢-32)2 T 1e0’ i

‘fol?o v Conoidunsd ma.lé’s",fz,'fﬂ 42@0.»7 clovnau'-.ly
canasd Lg”—‘g‘k«- adﬂmJ/uf-&m whoe N2/ ausl
we=l, A shidoh & Alron below.
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a-&:ﬂonﬁfa-w:h—fn’“t:ti M/u}m
of Wmoaim Assprnes when N=0,
l'&) Tohs Ho Founin $name Lo of g (]
G = EXfs % (Sa(Wit -F) +5a(wt + T))
+ H{Sa (Wt -3T) +5a( Wt + 2T ))}

But Sa (W, *)4-'--- nact (a3/2w, )
F(tXt,)— F(w)#p(",;a:f )
4o 5,_[9,, (,&-rnrr JJ"" M(zw +..u(mr/zwx
o /- wr/aw,
- &) X
G'("‘) --é—;—[‘“"-w —— ][ 8 Jm’raw‘l'se.'
X ..,c.;szr/zw c,td'}#/:lwr]
(2o (555 ) 2o (2 o2
() e (2

(brglt-22)= —{asa[ca (+-2-B)/a]
+3Safw, (t- '_’z T’)/z.]
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@) (Comtinuad) tSafwyct-Z 210
¥ Safwg (¢- .z +3T:,/23}
3[-1- (T,72)]) = ..._’.{3 54.[@ (€-7,)/2] + 3 Sa (v t/2)
+Sa. [ -2T;)/2] + Saf @ {'£+T;)/:.]} 0
(€Y Thee ,(wm o that of (3.7-9) with alt sampbo gual +o
gpro spepl the foun foo N 1,0, 1, amd 2, Whoe The
sample valuso ore T )= k/8T,, g(0)= 3K/8T,, 9(%)=
3IK/87;, amd g(2T;) = K/8T,
(d) Tome JMF (3 to e sortion Fime L"J +T/2 and umels
glt) = --Issa,[a; (-E-T‘)/z] +3S5afw (t+ "-‘)/z]
¢ Safw (¢t -D/AT + Safay(t + “’)/z]}
25?‘{3&[@&” L)/2] + 3Safw, (t +7)/2]
+ Sa[@,(t +T,-2%)/2] +Sa[ @, (t +7Tp +7;)/2]}
g(nT-T,) Sa @ ($+7,-nT) /2], whea
-

)
9(-T,-7,)=g(~3% /2) = K/8T, (fmm=-0), g(o7,-7;) = 9T/
r 3k/8T; (fn n=o), 3(7;-7;)-:9(7',/:):%/37; (for 1=},
g s(2§-§)=3(3§/1)= kK/8T; (fn-nz=2).

(@) Theo /M, whoeh < (8.9-8) oot MM
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@ The u.tuuu.! MATLAB coke i shourn (aloce.

BEELEEEEELSEE%E Problem 8.7-15 S%%%%%%%%%%%B%%%%%

clear
N = 11;
M= (N-1)/2;
Wx = pi;
Ts = pi/Wx; % sample period
K = 1;
n = -M:M;
if rem(N,2) ==
w = -pi : 2*pi/N : pi - 2%pi/N; % frequency vector
else
w = -pil + pi/N : 2*pi/N : pi;
end
géin = [3 31 11;
tmp = zerosi{l,N};
Rxx = zeros(l,N}:
arg = Wx* [n-pi/(2*Wx); n+pi/(2*Wx); n-3*pi/(2*Wx); n+3*pi/(2*Wx)];
for k = 1:4
f = find(arg(k,:} ~= 0); % avoid sin((} /0
tnp (£} = sinfarg(k.£})./larg(k,£));
f = findlarg(k,:) == 0}; % =in{(8)/0 = 1

tmp(f} = ones(l,length{f});

Rxx = Bxx + K*Wx/(B¥*pi)+*gain(k)*tmp; % avtocorrelation function
end

w2 = -pi : 2*pi/51 : pi - 2*pi/51; % freguency vector
Strue = K*cos(pi*w2/(2*Wx}).A3; % true power spectrum
Sxx = abs(fftshift(fft(Rxx)}); % estimated power spectrum
clf

plot (w2, Strue/K, k")

holid

stem{w, Ps*8xx/K, 'k’)

xlabel ('Normalized Fregquency (rad)”’)

ylabel (‘Magnitude')
title{r Power Spectrum’)

TALW-M"MWL‘ phourm ao He
H-’MMPH@M ﬁw&o&w The w.&).j
{"‘3"’“‘? w @/(4/2). Frn compariorn fie frne cunne
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Power Spectrum

08
07r
06+

@.(c..:wu) X .wug«uw tine g2st.

-4 -3 -2 -1 0 1 2 3 4
Normadized Frequency (rad)

@1-10) Fruem. Fig. 8.1-5a X(t) and v (&) meplaca Xz(t) and
xq(-e). Thus, X(t) cam. (e Aomplid ot a nate 42(/'6)10‘
= 3.2 M aawpleo par ascondll amb YE) at oo Adl of
2(3.2)10° = 6.4 Maamplas por pecond. Two nomplee of
Ytd) wuot o fahom [on sach one of X(Gt).

@. Use the MATLAB coke of Example 8.7-2 spcept
with ¥=20. G ptat of (2/0) Ly Oh) o ahown Lol
?M;u-ti. W) haw Umpansf wtt Flg' 8.7-3 4o N= io
poenly we ner ol Hi rame svirall el reentls,
bt Hhe “ecunne” o amoothan foe N=20. Claa!v, wawu’
U'Faa,wwlLM,.Aa,uutuM,MﬁumM.
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[0 @7-2) (Continast)

Power Spectrum

Magnitude

=20 -15 -10 -5 0 5 10 15 20
Normalized Frequency (rad), normalized to alpha

5 osapeitt o &=

n =0
N =00
QDTFT{J[n -t} = 2: S{n-rje”’ n, Bul S[n-r]
Ne=-00
=1 o MEF M-J..t.vualo O fov nkr. Thuo,

-3 -irn
'DTFT{S[n-J-]} = e i A0 SIn-Fle» € 3

@DTFT{h[ﬂ -¥]} = h[n-r-Je insr o~ [ed men-r

h:*”

Z h[ le J(Wl‘l'l')..ﬂ“ -jra Z h[m]e -g MLl

m--” m—-b

L4

- y 5L
= e " H(e)
Tlu- Agprtom & BIBO atable f (8.8-10) & frue.

Z Hnl:nll = £ e ", e (c-e2) with 4 = e~ 2",
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(Cnd'in.u.:d.J N =0 amd N, »0 ; Wa got

5 e " . ! <o, so Hhesyifom o BIBO otuble.
n=o |- % |
« - no L= o ‘cx.‘.'.a)n
H(e““ = E hinde? " 2 Z e ’
ne-® -cu(-c-.i-ﬂ-)
Uae (C-62) with N, =0, N, > aulj .
-(X+y .n)

H(e™) = [1 - i
Féu‘f, e powear, sgechum . Jxx(e‘;'n') =

E e‘w".'”'"snn_ Ee-(ﬂl;,*.iﬁ)” e Z: — (W, 500
ns-o nc-20 n=o

Use (c-62) wft N =0, A, »m, 3 = app (~W +in) and
g = S¥p (- Wy —in).

B (&)= -1+ : + —
xXx /- e"(wx"‘j-“-) | = e"'fwx".l-“')
On )mhuwug Lol 4134"!‘-, we have
- W
j-n- A ewx+e X 2
J (e ) = ——  whens A= — B= -

WAMWWﬁMW%MM—W
Am.a.d'w MW o L = 7 anld -7 H'Ca.q,ﬁ.g
Ahocrn Yoot A>0 amd B>0 d %> o. Fn..cn.-c.ﬂ:a,

1 A - — ,?l' - .
4x(e-'a :;—:—B-- F"--‘L'__’.T,-?T, £ fe ) ’—_ﬂ.f.B

' o =8 4y be
The noto & (') /38 e’ >_-__ gk
0.05, Tral amd o cqwm guu h; 2.2i052.
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*(a.) [H(e* %)) = |b, + b, e ™™ [*= [b +bcon(nr]®
+[bsin (2] = (B + b7y +2bb o). |H(E]:
(b,+b,)%, |H(E™®)[ = (bFeb}), [H(E [ = (b~ 8,)%.
(b) [H, (&' )% =1 2 () 45,), e byzt1-b,

H [eJTrJ’z = = f m+ 2 3
| dl I,,,_ (?r/z-ﬂ-.), t+(m/ang)t b + by

2 (1=b) +b% = [ =2b, +2b%. Values of b, Hol ace sobs-

'Pt;'uojmw'a%m&:
Lot JITOREDE | oy b, o mal b, &
a2 T2 u(wian,)

rsal . 3«1‘5 uwgﬂw w Aol wMﬁarM
1= (/280,20 , o0 SL,2T/2. (€Y Fou p=W/2: b, =

{

Jitim _;' ? b,--(-b,:--,i ! J",‘*'w”mz:.t-t-(‘""/:r.[m':.:l:l"'
=5 whits |HIETI[ = (bb) = (b=1)* =0, Thus, (&%)
E«oéu.m[u, s whih < 207 of +e f.n‘-ﬂlua&u_.
(4-) From (8.3-16) all a, =0 amd atl b, =0 specepd
ba::! > by= 2, aml b, =/2. Somee alt a,=0 theo @ am
FIR apptom with N=0 and M=2. (b) From (38-1)
Y[n] =b, XIn} + b X[n-1] +b X[n-2], 4y R, LAY =
£ z Y[w]v[n +hJ} > Ef{b,xlﬂ] +b X{n-1] + bzx[n-z])( bX[n+h]
+b X[nvR=1] 3 b X[nek-2])} . dflr seme olgebrace necusctivn
Ryylk1= (4, T+ b +£’)R‘1k]+(b +b,0b, R [k-]+b,b R [h-a]
+{b+b b R [Re1]+b , B, in,[h-oz]

1 Xy

1
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(WW)WW.J.{Q‘W+MM caenlid :
R [kl-':%a.l“ 3( fk-ll !hﬂl) ?;_( lh-ll+ a_“"”)

@9 ”"“- ¥in] = Z b. X[»-i] ,
RWU‘J Ei Z f Iv b, x[a-—:]x[a«n-h-;]} Ny +ire st 16

+ome ’uwv-a ;‘4-.‘., § Ha govm Ef{x(n-iIX[n+h-i]} =
R [h+¢.-.;]. On fuu.fwg Hosse Torme we goud f4at

.,,,Ehl = (B, b7+ b2 ¢ bl IR, LI + (bb +bb, +b 263 XR [h-13
+8, [h+:3) + (b, b,+bb,)(R,, L’L -2} +R, [k+2])
+bby (R L[h-3) +R,[R+3]) But R, [A1= 6 whew
h=0 awd squats o6 whew BREo. Thus,

rtb:-f-b,’qrbfq-b;)v;c’, R=4
(byb, +b,b, + b by) 0';‘3, hewt omd -
&.‘,ﬂ’]:*r (bab',ivb,b,)v;f, hz+2 and -2 ()
b‘,b; 3;?, Rz +3 and -3
. oJ alt ottur k
&) From (9.8-(3) )Jx,x(o)- bl Ry LRI ™" o gl
"-Q
mq(nw«-&m o’m a—ifdnn— e have
J,%xcm-. (bi+b b +b])0,

+2(L£+5b+b JU" :-n(a:'r)
+2 (b, b, +bb )o""cn(:lta‘r)
+2 (b,b3) B;,' com(3wT,)
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Fm (3.8- ZZ)MAMyDT mr‘fm R [u]- Z h ™}
Z [fJR [n+m -£], Gt R o [0 +m - fj-o ppa;—ffn-
Pz

p=nim 4o R _In]< Zh[m) Z h[plo, ‘5fnem-p]

™ T=-00 f‘ - 0

- g him] h[n-i-mj 52 whih weo ts le preved.

Mz-S
R in) =g’ £ h[m3h[ma+nl, but himl= b, fa
Yy ms=-00
Mz 0,0, ", M avwd o 0 fn MLo amd M >MAprewm (83-0)
2 M~N
eo Rwiﬂ]-z m{ﬁ bmbm+“ , DEmEMm
M
:0; mebml-n" ~M£n 20
Mz-n
hﬁwmwhz-ﬂ=lnl,ah20 n<o and
2 »M-R
o b b . Mayf - 2
"mzr.:h '1""'!' * f:t,:; *m-h % E, bp--rh:r
2 "=
* % o=, by by ok = méa by, byy yyay 2 "M EM L0 h"‘rﬁﬂﬂ_
Thace, 2 M~ini ‘
R‘f‘f[“]=°;m=a b'mbl'ﬂ-l-fﬂl' » @=iIniIM,

G872 0un prostins o 4o fost cotewtate b, /x

Mﬁ*amMﬁn 0,1, =M. Rapt,

e wre MATLABR fo compals R, [0]/(k*F7) from

e spprsrsinc 4 e n Prstlume 3.8 11, Reonito

e ohotne ao Alim pely Lo M SHEM whean here

st calewkaly two cotas I (2) M= g and (B)M= 2.
2%



(Cah-uul) The MATLAB mtf wasd o g{wn. Lelous,

Hh%BEBLLRUEL%%% Froblem 8.8-12 EEEEE R LT LT LT
olear

M =2; % M should ke even

alpha = 1;
Te = pi/f4;
xvar = 1;
n = 0:M;
b = exp(-alpha*n*Ts}; % b{n}/alpha
Ryy = zercs ({1l ,M+1l); % initialize
for k = -M:M
ndxl = max( 1l 1+k]) rmin{(M+1l+k M+1]);
ndx2 = max{(1l 1-k})min{[M+1l-k M+1]};
Ryy (k+M+1) = sum(b(ndxl).*b(ndx2)}; % autc-coerrelation normalizad by {alpha*sigma)az
end
L = 128; .
k = -L:L;
tmp = (1-exp(-2*alpha*(L-abs(kl+l}*Ts}).f(l-exp(-2*alpha*Ts)J;
Rtrue = exp(-alpha*abg(k)*Ts).*tmp; % true value of normalized auto-correlatiorn
clf
stem{-M:M,Eyvv, 'k")
holé

plot(-10:1C,Rtrue({L+1-10:L+1+10), k")
xlakel{'Lag’)

vlabel{'Magnitude’)
- title{‘Normalized Autocorrelation’)

Normalized Autocomaiat on

Ravulls ant olhowrn im 1.4 —
mmwu. at e w2l
m-'ak‘f a0 a Alewe M= 8
plot whow M= 3.

Aro 4 hewn iar _j'gg'a' |
e sypaet results £ o} 1
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B Go-D (Continass) The covnsep mading resitlss fo M= 2
ant 4 howm mﬁf‘um f-?m From Hae two fugancs
g » dear that e Momalsed Autocomsizion

HAM {.4.. ~ ol '

W wmber, o il M2
sbtasm hugh defic-
wlion o fae faue
awto covudalion. . bl :

LA

-0 8 6 4 2 6 2 ¢4 8 8 10
Lag

Wa wse He approw don of Protlm 3.8- (2 to

Caleuwtale b, /K. Frem (8.8-75) we home )

’Hre“'v’: 5 hrnzg'-""'“, = “e'“c*"“)”[
® naeMm X nz-m

HATLAB wos wesd to furd 15 Namult by woiig B

fost Fourcer frame form sprratinn . The code werd

© plown o t5e uapt Proe aﬁou’ uita compalad

rrnlly for M= 2 amd M= 8 whim oT; =T/¥ wWa

reallt o wueh lozs fo Hie A.u'n?h.-,’(c. Lowrpass

Wﬁ- yj Pretlov 8,8-12.
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@(wm)

BuEEHEELEL%LLE%S Problem §.8-13 ELEX LI AP ELETTEL Y
¢lear

M= 8; % M should be even

alpha = 1;

Ts = pi/4;

xvar = 1;

r. = 0:M;

h = exp{-alpha*n*Ts); % h{n)/a’pha

N o= 128;

H = abs{fftshift{ffti(h,N)}); % estimated transfer function magnitude

if remiN,2} ==

W= o-pl o 2*pI/N : pl - 2*pi/N; % frequency vector
else

w = -pi + pi/N : 2+%pi/N : pi;
end

plot{w,H,'k"]

xlabel {'Normalized Frequeacy f(rad) ‘)
ylabel {(*Magn_tude’}
title(’'Norma_ized Trangfer Functicn’)

Normalizec Transler Function

pury
o
T

Magnitude
b

L L 1 i L

0§4 -3 -2 -1 0 1 2 3 4

Normnalized Frequency {rad)
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'rlu. MATLAB codt o gumw (alowr

BB BXERE%B%% Jroblem §.5-14 EEE RS TLULRE T T
clesr

M = 8; % M shou>d be even
alpha = 1;

Ts = pi/{d*sgrelisqgrt(2)-1}));
xvar = 1;

n = 0:M;
b = alpha*n+*Tg,*exp!-alpha*n*Ps); % b(n!/alpha
Ryy zercs (1,M+1); % initialize

for k = -M:M
ndxl = max ([l 1+k]):min{ [M+1+k M+1]);
ndx2 = max ({1l I-kl):min{[M+1-k M+1]);
% autc-correlation normalized by falpha*sigma) A2
Ryy (k+M+1) = sum(b{ndxl}.+*b(ndx2));

end
L = 128;
'k = -L:iL;
N =1L - abs(k};
a = exp(-2*alpha+*Ts);

tmp = {(N+l1) .*(N-1).*a,AN - H.A2.*a A [N-1});
= ({1-a).*tmp + 2*(1~N.*a.AN+(N-1).*a.A(N+l!))-/((l-a}.h3};
tmp2 = (abs{k)+1)./a.*(l-N.*a.ﬂN+(N-1).*a.A(N+1)]./((l-a).AZ):

% true value of normalized auto-correlation
Rtrue = a.Az.*(alpha*?s)AE*exp(-alpha*abs(k}*Ts).*(tmp1+tmp2);

clf
stem(-M:M,Ryy,'k’}

hold
Plo=(-10:10,Rtrue(l+1-10:L+1+10), 'k}
xlabel{'Lag’}

¥label (*Magnitude’)
title(*Normalized Autocorrelation')

The coluclalid rnwlls sne slhown lelow M:=g
MH=3‘HJO¢MMM=24MM¥5

3'59-& M‘Mtb{cuﬁqd{ﬁ&m Am.ttalu-m&.d
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L@ (Continad

HEEEEELELEELSRE Preblem 8.8-15 S%%b%Sa%eh%bue%%%h
clear

M= 8; % M saould be even
alpha = 1;

Ts = pi/{4%sgrt{({sgr=(2)-1)1);
zvar = 1;

o= 0:M;
E = alpta*n*Ts.*axp(-alpha*n*Ts); % hin) /alokba
N = 1328;
H = abg (fEtshift{ffth,N)})}; % estimated transfer function magnitude
if rem(N,2) ==
w = -pi : 2*pi/N : pi - 2*pil/N; % frequency vector
else _
w= -pl + pi/N : 2*pi/N : pi:
end

plot(w,H, "k*)

xlakel!{’'Normalized Frecruency (rad)’)
ylakel {‘Magnitude’}
title(’Norralized Transfer Fuaction’}

Normalized Transfer Function
0.8 1 i L] T T

T

Magnitude
o o
- o

=]
o
L]

0.1 Fl L L L L L L
-4 -3 -2 -1 0 1 2 & 4

Nommalized Fraquency {rad)
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The MATLAG crbe & givtn bulow.

HHEHEERLELEEE%%Y Problem £.8-16 %5%%%h%%%%EERS%E%%
clear

M =8;: % M shoulc he even

alpha = 1;

Ts = pi/(d*ggrt ({2A0.333-1)));

xvar = 1;

n = 0:M; .

b = 0.5*alphar2* [n¥Ts) .A2.*exp(-a_pha*n*Ts); % ¥ {a) /aipha

= zeros{l,M+1l}; % initialize

k = -M:M _

ndxl = max{{1 1+k]}:min( [(M+I+k M+1]};

ndxZ = max{[1 1-k]):min![M+l-k M+1]);

% avto-correlation normalized by (alpha*signma)al
Ryy (k+M+1) = sum(b(ndxl),*b{ndx2)];

Ryv
for

and
‘M2 = 128;
nz = 0:M2;
b2 = 0.5%alphasl* (n2+Ts) ,A2.%exp(-alpha*n2*Ts); % b{n)/alpha

Rerue = zerpsg(l,M+1); % initialize
for k = -M2:M2
ndxl max ({1 1+kl):min{ {M2+1+k M2+1]};
ndx2 max{[l 1-k]):min{[M2+1-k M2+1]};
% auto-correlation normalized ky (alpha*sigma)a2
Rtrue{k+M2+1} = sumib2 (ndxl),.*E2 (ndx2));
end

n

clf

gtem(-M:M,Ryy, 'k’)

hold
Plet{-10:10,htrue(M2+1-10:M2+1+10), k')

x_ebel{'Lag”}
yiabel (‘Magnitude’)
title{ ' Normalized Autccorrelation’)

TMWMML»MMMKM
plote (;nn--am&wm),a.!n, wifh fhe spact
neelly . MWHI@ ng-ﬁojm
o on able W’JH"%MM
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B @eatins

%%%%%%%%%%%%%%% Problem 8.8-17 %%%%%%%%%%%%L5%5%
clear

M = 8; % M should be even

alpha = 1;
Ts = pi/(é*sqrt((2“0.333~l}));
xvar = 1;
n = Q:M; -
h = 0.5%alphat2* (n*Ts) .A2. *exp(-alpha*n*Ts) : % k{n)/a_pha
N = 12&;
H = abs {(fftshift{£ft(h,N})]; % estimated transfer function magnitude
if rem(N,2) == 0
W= -pi : 2*pi/N : pi - 2*pi/N: % frecuency vector
elae
W = -pi + pi/N : 2*pi/N : pi;
end

plot(w,H, "k*)
xZabel ('Normalized Frequency (rad)‘)

y-abel {*Magnitude’)
title(’Normalized Transfer Functien-)

Narmalized Trarsfer Function

0 L L L L 1 Il 'l
-4 -3 -2 -1 0 1 2 3 4

Normalized Frequency {rad})
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Here H(ejnjz : Jasw ¢ wla

1+0.5 eV v0.2 e
wie N=32 valuss of By = AT/32 amd tea FET of MATLAB
+0 M 22 vebuss 1 h[n], The MATLA® code o :

BREETRRLRRE%S%E Problen 8.8-21.%%%%%%%%%%%%%%%%%%

clear
N = 3i2;
N2 = N*2;

if rem({N2,2) ==
w = -pi ; 2=pi/N2 : pl - 2*pi/N2; % fregquency vector

else
w = -pl + pL/N2 : 2*pi /N2 : pi;
end
H = 1./abs{] + 0.5*%exp(-j*w} + 0.2*expi{-j*2*w)}; % magnitude frequency response
h = reaz{fft{fftshift!H)}}; % impulse respcnze
clf
stem{-3:N-1,[0 0 0 hi{l:N1]," k")
held on

plez{[-5 351, ([0 0],"'k*}
xlabel (' Time (samples)’)
vlabel (' Magritude'}
title(’Impulse Regponse’)
figure

ploci{w,H, k")
axis{[-¢ 4 0 21}

xlabel{'Normalized Frequency {rad)‘)
viabel {(‘Magniktude’)
title(“Magnitude of Freguency Response’}

TMWWM}ICHBQ ALmM«rMa.
Aziw-lpﬁif' Qo phovwm o o -p—Moj IH(e‘;’n’Jl;
produced o Nohpasrs Fype of ftlin. The de
Acaprnae of Ve LB G nnGeas, ar madidy found
M%%’MM wham n=o0.
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impulse Response
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@(ﬁn‘{'ﬁuuﬁl) ha way raume of Sz o

BEHEEEBEELELEHSE Problem B.6-22 HH%EHERLRERRGHREES

clear
N = 32;
N2 = N*2;

if rem{N2,2) ==

w = -pi : 2#%pi/N2 : pi - 2*pi/N2; % freguency vector
else
w = -pl + pi/N2 : 2+pi/N2 : pi;
and
H = abs(l + O.5*exp(-j*w) + 0.2*exp(-j*2*wl); % magnitude frequenzy response
h = real (fftifftshift{(H)})); % impulse resporse
clf
gzem({-3:N-1,0 0 0 h{1:N}1, 'k*)}
held en

plot(I-5,25], [0 C),'k";

xlabel {(‘Time (samples)’)
¥label (‘Magnitude’}
title{'Impulse Response’)

figure
plot{w,H,'k")
axis([-4 4 0 2]}

xlabel {'Normalized Freguency (rad}”’)
vlabel {(*Magnitude’)
title('Magnitude of Frequercy Resronse'’)

Impuse Rasponse
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F, = 1+(Te/T,) & t+ (128/290)
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(¢} Here 6o (@)= 10" (e 11048) ama W,
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