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* Distrere Probobility law

If the sample space consists of a finite number of possibleutcomes, then the
probability law is specified by the probabilities of the events that consist of
a single element. In particular, the probability of any event
is the sum of the probabilities of its elements:
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Example 1.5. Romeo and Juliet have a date at a given time, and each will arrive
at the meeting place with a delay between 0 and 1 hour, with all pairs of delays
being equally likely. The first to arrive will wait for 15 minutes and will leave if the

The experamard, of Yollind O s of A-gidlod ol .

Sample Space

Pair of Rolls other has not yet arrived. What is the probability that they will meet?
Let us use as sample space the square Q = [0, 1] x [0, 1], whose elements are
4 the possible pairs of delays for the two of them. Our interpretation of “equally
N g likely” pairs of delays is to let the probability of a subset of Q be equal to its area.
o Ran 1) ;EVE"‘ " This probability law satisfies the three probability axioms. The event that Romeo
nene i p?.iiaﬁﬁ.fy'i 7‘/31: ) and Juliet will meet is the shaded region in Fig. 1.5, and its probability is calculated
: to be 7/16.
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A\ 1stRoll 1
‘Event
{the first roll is equal to the second)
Figure rolling a pair of 4-sided dice,
and th 0 the discrete uniform law. o
> Some properties of Probdoiaty Jows 4
Consider a probability law, and let A, B, and C be events.
0 1/4

1 X

If A C B, then P(A) < P(B).

P(AUB) =P(A)+P(B)-P(ANB).

P(AUB) < P(A) +P(B).

P(AUBUC)=P(A) +P(AcNB) + P(A°NB<NC).

Figure 1.5: The event M that Romeo and Juliet will arrive within 15 minutes
of each other (cf. Example 1.5) is

e
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and is shaded in the figure. The area of M is 1 minus the area of the two unshaded
triangles, or 1 — (3/4) - (3/4) = 7/16. Thus, the probability of meeting is 7/16.
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L) 5 I toss a coin five times. This is a random experiment and the sample space can be written as

8= e, T o o HHHHH}.

X(TTTTT)=0 | X(THTHT)=2

Note that here the sample space S has 2° = 32 elements. Suppose that in this experiment, we are
interested in the number of heads. We can define a random variable X whose value is the number
of observed heads. The value of X will be one of 0, 1,2,3,4 or 5 depending on the outcome of the
random experiment.
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Example 1.9. Radar detection. If an aircraft is present in a certain area, a
radar correctly registers its presence with probability 0.99. If it is not present, the
radar falsely registers an aircraft presence with probability 0.10. We assume that
an aircraft is present with probability 0.05. What is the probability of false alarm
(a false indication of aircraft presence), and the probability of missed detection
(nothing registers, even though an aircraft is present)?
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B = {the radar registers an aircraft presence},
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NS RARARIERE, AU the informations that B proviclss rmfaxding the occwrene of A ave Completiely mu«am

in C. FUEmBRHBA YL 2 RERRMER.

* uncorditionally independons, H condisionally indopenclonts

wndiﬁomﬂg Er\da?e{\olar\i: E) uncadxmuﬂj inolependont

9 tndapenclort, four Coin tosges
Hi={1g toe &5 O head ]
Ha = { 2nd o9 s @ heaol§
D= {the two tosses have olifferent; esutts §

2 Coms @ Plhead) = off @ PlHend) = 09
Chooe one of the two ot Tandom
Proceed with. & tndapendant, Coin 4osses
Hi = {i-thtoss &5 @ head ]
B = {4he e coin wias seeceed§, P(B)=3

o Hi and Fh are Lncorditionally inclependlonds
° But. AOT condlisionally indlopenolont -
P(H NHID)=0
P(HI ID)= P(H.|D) = ’2‘:
PCH, N+ [D) # PCHID): PCH D)
Hopmond-ER, AhH Lus whthJEY

° Hi and He. are. colitionally independont; :
HIADE, AR SOEEP RN TR
P(HNH:|B) = P(HI1B): P(t:(8) = 0.9f- o.§f
o Bup NOT unconditionally inclaperclont; -
BABRIRARPER, S0% B A%, RIRESARDII0LR
R EGHD WERE RS L AREVRER.
P(H) = P(B)-P(th[8)  PBY) P(HI|B%) = 3 0f8+3-00| = W PLHh)=%
P(HINFe) = P(B): P(H, (1 Fal B) + PCBY): P\ | 8C) = 309+ 309" = pufor

® Zndloperclonca. o A Randem. \viade. fom an Events  P(Y= 1% and A) = PX=10)- PLA) = ) PA), for out x
* Intorpretodion 1
"‘me['m = :P,c(%) 1 '(Zr{ o %. -‘l’L’)@A%%\_%:)& Xmmﬁ%ﬁﬂi
Using -the. dlofination of the condtitional PMF Pua () = FAE 08
* Znter on L.
P(A) = PLAX=%), foraslox  H%H AR 2EIALEE X IENEIR.
@ zndoperclonca. o Rondem Voviades — R(wy)= POy, for aut %y
* Interpreeotion: Ray(KY) = P, for aul y with §19) >0, and all %
* H X andl Y one tnplependiarct voriables . then
EIXY] = £C3-ECYD Var(X+Y) = Var(x) + Vor(Y)
Proef: Expected Value, Ruls 1 Functions of Motifle Random Virikles Proof: let E0d=a  EN=b
ELgR ) = ZZ gewy) Rerlry) Jex fOa)= XY var (XtY) = E[(un-tas) ]
ED) = ZZ %8 ROPY) By inclaperdonce = Bfx-alp(riey)

ETxtY] = atb

_ = ElX-00™ 2 (-0)-(1-b) + (f-b)')
(Z s p0)(Zs59) = E((x-0r) + 2BC(x-0) (-0)3+ EC(Y-01']
frx &) = Var(X) + 2 E¥-a3 E(f-b] + Var(Y)

- Var(Y
EC 800 k(0] = EL§00]-Elhiy)] Var (X) + Var (Y)

Covarance = E|(X— ED0)(Y- ELYI)] = ©
Prooq: = ELG-ELXD]- EC(-EDYD) = O
* In ferenl: vay (x+Y) # Var (x) + Var (Y)
ef. X=Y Vaor (X+Y) = Var(2X) = 4 Var(X)
X=rY Var (X+Y) = Vo (0) = O
2 fenemy. ECVt YD = ECKD + ECY

® Corditional Zncloperclonce. of two Randem Varignies XY guen on evers A
Px.rm(’xlj) = me(’x)‘ ?\*IA%). :fbr au %Y
AN equivolert: to M) = Paalr) for sl o and y st Paaly) >0
{¥=4) Aohet A BYRARRIT, X TR XFRIE



(2) CDF/ Curmularive. Densety Function/ (RA2)Fpae.

PDF f;
Sample Space ‘ X0 / N\
a b x

Event {a< X< b}

Comtinuous  Ranclom. vasiobles
s ebER

1. Def.
A Yardom, voriode. X 1S cortinuous Tf it fossiole valugs compromise eihar o Sile temal OF o union of Chsjourt

ey uads on the Numver (ing .
A Yordom Vorioble X s cotinuous of (S Popabitity law con ke olescried by o PDF.

9. Pamework to Aescribe cortinuous Yandom varable

(1) PDE/ Probaility Densaty Function/ k7R BT &2
* Induition
We con thinke of the Bors i the PMF OS <poins MASSRS With Pesitive weitht, eoch. Settiny ON o

of & Specific mumerical vatue.- To Caloulote the. Probulsilaty that. the Yamolom varie. fois
witlon & specific ivterual. we odel up UL Bhe MASRS that Sit on top of the Tumerical Ualues

PDF fy(x)

! X x+8 Withi. that inerual.
In the. case of PDF. thexe's @il o totol of one unit ef {robability moss ossipred. 0 the possinle values of

the Yamdom varohe . However, s mass is Spredd, across the. entire veal Ll , Yother thon ey Corantrosec
TS MO8 (S ot uniform. = Some parts of the 1eL Gine. COMGIA Yove mose

0% Specific foints. The olistribwtton. of
gor Unit lenftn, than others . 440 e ABRR | BB B SERAR . PDER A B R r AR R MARWABIL, 2 A SRR
A ThrAdR IR AR 6 R L B RuisiEued

* PDF Properties .
@ Plasx<b)= fufiddx [ableQ

@ fulr) 20 . for eveny x
7hawmwmundzvm3raphc{mPDF must, bﬁe;lual.toi.

@ffﬁ[%k Pldo <« X<tbo) =1
® P(X=0)=0 HEBBERRRR A SRRE B,
BUTEE, POF {0 BBGR
" Probatnitety Tags per unit letjlth"

° For an interual L%, %tp3 with v lengon
[Plex.wtfa) - [ feords e 2(%)-[ = £
LARBENER X BRAR TG ANPGRS ~ POFZ ARRTdA « MEBRKTL. AR TGRKERRI0.

Plcx.xtf1)#50 = P(X=a)=0
PDFAR-Saoant RABBMEE XA & X HIE RS RIERIES prRARFER

° W’i)@%ﬂﬂﬁ}; Plas xmhﬁfﬁx) o%x=0 o b
® Plac¥ch) = Plasx<h) = P(a<xX<b)= P(A<X<b) o e
©® PDFs dott have 4 be. Cantinuous finceions. J_D_L -

° — BRUVBPPOF, Iu 2B R 2EMARABOR . POFHF)1R483 Y Haotd LARMMETRA SR F A BRR.
2RBNBORN = R. B0 $R . ROTBIAN IRGQ B XMEAR L ARRIE IR0 0B BHTRIBIR.

POFRMIZ\GRRMES

»We have :
~ PlCT, %tf7)

* Motivation
~ B WRA SRR NEY PR ANET 29 RABR COFRARD-TH-BVRRMC I ERRUDHIA R X< 15 aluye on

ever andl therepre 1nas O. Weld- dlefinedd -oDAbLEY.
COFR A $hkuady , RALHMER TR < X1 80A4A CRmth
Jooely speatuny. the COF Fult) "lctamulages” proibility "up 45" the value . Fx(%)= P(x <)

(ontinuous  Randem VarinHe X
KO0 = [uftololt

* RX) has o contmuously vayyef rm.
* The 2-step pracedure to finel . peneral PDF
Y= §0X) of Q cortmuous varcom Variokie.

® Find the COF of Y: Fiy) = PLY<Y)

* Def. Gonol Propesties
Discrete  Random Variphe X

Fan)= 2 Pulk)

‘!!;4 % j‘ffa
F(X) has o piecowiee comstant avd. Stancase - iea form.
Puli)= Px< k) - POAS k-1) = Rell) = Rli-) . vkez
BRSO NEE X RPNFAR| R K AR RK)

Fa)% kb AR Bictt BEAE3D (k)

Fx(x) ¢ Monotoniolly mn—d@cﬁagw% g
%> b0, R (M= 1 A=, ()20

* POF {or Functions of Rondom variakles

[

%5y > RO € )

Y=§(x), §is Strictly monotonie. and clsfierentianie

i

= AY+b
f}(ﬂ) = %m. PDF indeprazes t 4 f;("ﬂ =4 ()

(a>0) (<o) An important fact is that a ronotonic function can be “mverted” in the
FT(ﬂ) o P(Tsj) ‘H[g) = P(Tsj) o szerels(;t‘l;;ith;l;zr;i:ssz)zn)leiff;l;nztzlriyh;f ;aiez(;le inverse of g, such that for all

= P(axtbsy) = Plaxtb<y) 9 mmonoto inceasig | § monoto clacreasiny

= P(X ¢4 = P(x2Y2) Fap=P(gacy) [ = 1 .. Fy=P3xI<y)

= Rt = |- P(X ¢4 =PX<hy) T 1\ = P(X2hap)

- 1- R5e) ST =l S

fr) =hE2) 3 | = —fe) L | Sy fulhg) P ‘ fr = ~fulhay) e




(3) Jowwt, POF/ REGRIFTR Bk

Two Continuous Tamdom vavipkles Asstiated, with . commmon experimant are. joutly Continuous (REGER)
if they can be dascriverd by A Jout PDF foy that satisfies:
{ frring) 20
Plixnes) = fffx-r(‘x,j)d%og ﬁnr every Subset, B U{Jchﬂ. two-climarsional. plont.
(ny)€B

o Inwpr&taﬁon
BADI B L TREPOF DT BARHIA, PRBLTTES POF Rt R RUB R B0R. . (2. TBPOF AR B R, A RAZARRE.
T Bk, Wi POF MR TERPMER \, ( BABRR R MR BARIRS
Fux (G A8 (0, A EAERD %00, AT, 23 B AAD BOAER (1. 1) $Hh e BRI IR
o 45 & (0. Y) TR ﬂﬁﬁﬂj}mwﬁﬁ\i KEXBY , Bph X YR B ma%mwfm@
e <. w (N4 ) 8% A
FAp VDR 1 B2 ~AREWR BN, TR Pk 1) ee‘)ﬂmwﬁm%ﬁ B frl ) AR DB B4 B P ASUEAAR.
BIMRAREIAGIRBE A o (1Y) ok oy FARAS R BIRD.

‘f‘[ ju=
a b 2%

ef. BR Rk

* Proerties
@ Plasxsb. c<Y<a) = [7f? furly) ondy
B 1§ o vectanfwiar of the form. B= [a.b] « [C,0]
® Sofofotmpandy =1
® wea®=0 = Pl(xnes)=0
RGN DXEPR I IRMETIIA § -
PlasXs<atf. ¢ sTsc»r,f):ﬁ‘{f:"ﬁ,Tcxﬂ)dxog & fxxlac)-f
For(0.0) & w DIETES, for (A1) BBER Pobaniaey -per unt area inte vinigHy of (4:€) '

® X, Yaore cotinuons £ X and Y are jov\zy LONBNUOUS.
eg. X=Y
YRR IR BRTA x=Y IRAKE | Lo, PARRTAPIRANER . HRARIDR 0.
A% DRDORES 1 1322 ERINRE AieSMROBAR , RRRE LERR (70142 METIRE
Joint, CONtINULY TeQUATES TOTE than ORAduOL Coinuity of the Tomolom Yarwables wolueol ; it TeUITES Q.

Jenuing. two-cimmengional spreact of - probaiility.

* From the jowt. 0 the marginals

£ = [ furlng)
er.

(i)

frp = (£ @ydx

1 area of ANS @
P((X,Y) € A) —//fx‘y(z.y)dzdyf e // dody ==
(z,y)€A (z,y)€ANS

(i) We arefbald,that't}\!zjom POF of +h arndom vavakes X omd. Y (S O constont, ¢ on the Set S
Shown in. . and is 20 autsiole. Find. the value of C arol the manginal. POFs of Xand Y.

1, 3l

* Expected Value Rule for Functions of Mutiple Random. Vamables  ELJ(K, 1] =ﬁ: ﬁ:‘gfxg)’ J(;,Y(’Lﬂ) dxcly
* ElaxtbYtcd =ak(x] + &It c

For any set A C S, the probability that the experimental value of (X, Y) lies in A
is

The area of the set S is equal to 4 and, therefore, fx,y(z,y) = ¢ = 1/4, for
(z,y) € S. To find the marginal PDF fx(z) for some particular z, we integrate
(with respect to y) the joint PDF over the vertical line corresponding to that .
The resulting PDF is shown in the figure. We can compute fy similarly.



(4) Joint, CDF /6 Depids_

D?X onol Y are two. comtinuous Yandom \amipkles 0s30cioted. With oL Common experment, We dw[m tha joiet COF l?j

Forle,§) = POke, Y<y) = [7 7 £ (541 dste PDF = CDF
* CDF = PoF L .
Far(ny o yik: = Fiy(@y) = LA, (S.y)ols X <82y H TR marfinal POF
gﬂ%w%ﬁﬂxﬁ% R[5 s sals) = fry ) XBYRR (%Y 2B Joint: PDF
7 DRy (%,
L funge iy oy

(6) Mean a:o( Varionce
B0 = [ fimol

BRPAMER X ELO=Z0po0 (A intefral c;gusw, Gmitiny form. of O Sun)

(on e antexpreeed S« Average in [arfe number

(roloperolercs Tepetitions Bf the experiment:.
4 *Corser of prowity’of the. probabiliey

var(x) = €00 = L0’ oy
= E04% - (Exa)’

* Linaarity of Varanc

Var(OX+b) = & Nar(Y)



(6) Conditional. POF/ AMRETER &AL
* Conditionny o Tandom varakle X on an Bent A

PIXEB| A)= f, fualmdx . P(AY> 0. for ony subcet B of the. 1eal. (ine

o Intuation.

PAMF

PDE

Orclinayy Proboabitity Definieion R = P(X=x)
Cadeulodion. PIXER)= =D (%)

ﬁ(%)-(f%‘f Plxs X <atf) |xh
PIXER) = [ fmolx

Codewdodion P

Conditional Probabitity Definitton | unl)= P(X=%| A)

m(’?ﬂé vP(xeX<atflA) |
PlxeBlA) = Bfm(fx)ol%

o §chial Goge : (onclitionall PDFO{ s
hoa® 1 Plxs )(S?C-l-[,

£X¢
T RS
_  Pxexsxtf)

PIXEA)

XEBIA) = 25R1a ()
Quen tnot XEA
XEA) & Fuieal®f 9
A
I ,lx('x)'i
r P(X€A)

Afsa%secofmmm.

:fxf'ﬂ) L
= )(lxeA(%):{P()(eA) if xeA
0 otheywge.
(%%)

A () hag exoctly the ML Shafe. 0 the wnandlitional. OTe.. except 0k XS Scaloo by the- constands faceor VoD

° Caleulosion. RuleS
1. Total Proabiity “Theorem. / AREZE

3 Rv = P(A): Fua (%)
3 £ = PIA) a0+
T Totod. Expeciation. ‘Theorem.//28a84A 278

Application = igeol dlistriowtions

n
fx(%) = Z PlA) ‘fxlm (%)
BEaE:  P(X<X) = P(B)-PX€x|A) + -+ P(AD-P(Xsx|Ad)

+ 4 P(An) Fuan (%)

+ PLA): fximl®)

Toke the. Claxvatives of both Sicles wirt. X

EC4] = ig"lpmiw[xmn
BAE: Mattiply both Siolss of 2t = 2, PUA): fee (1) by % Ol -hon iefpae. ffam. ~vo to o

- fumy | if friy)>o

* Condstiowy o Yandem varakle X on. onother fx(r[xlg)- )

° 48 POEA|Y=Y)= fi far (xly) o
Fua(@) - f [PlasXsatf[A)  where PIA)>0 (Contitional. Probabitity Definition)
A3 ABAEARA T, AGRC., Ut IFRHAEE
A 248R A= fr=y] . APDFRGRRNCIDENWEE, P(Y=y) =0
Pivklg A=Y@ 4§, o, ys¥< ytg
Plasksurflyctsycl  (Fmgmmersies Peis)-
__Pluexsutg, ye\e yre) (0, ) BT ANDAGHE R f x €. 470 Y BB 723 MEARRMREND oy (xy)- f €

ANB)
‘P(pr) P(e)w)

PYST<GtE)
= _f_r_.H_:f_L*;[Y(('; s ; : (J(xlr (x1y) = _%_x.:f?)y) )

E fortaly)- f] 3o B0ER0Y yre8s, xBE0EA L%, %+ ) RIS
B3 far (1Y) f 260 €. TuARY ¢ 253 onrRAIRTL, 138 Pl <X < xq Y= fax(xjy)-f
More. ferenaty: P(XEA|T=y) = fﬂn@clg dx
AAVLBAHEARBROWEE B4 (V=3 TRRAUWEE. 12304 IBEMR P(x€A|Y-4) =, fm (aly)olx ALRRAPNER..
Tn odetition. It allows uS o Uiew tha Conditional POF of (1) (as @ fanction of %) as a dascription. of tha -probabizy

dow of X, Quen. thot the @uent Y=y has occured.

> Propert 2 L ()0l
f fm (%Yodx = frip =l
AV YR & fired mumber . 41 oy (214) AROPER WA - At por fay (X1) WEPOF Frx (KY)

BAMRRNHR, BOnormatio foowor fr(g) 29883 %,

° (alculation Rules
1. Mutipication Rule Far = f@- fuy oty = F0- fricgylo)
. Gonoletional. Expectasion.| A4 EFE
EXIAY = [oa fiamdx
EOXIY=yJ = [ o fay (X1y)clx
EC§001 Y=Y = (32 9o fape CRlY) X
:ﬁ.f(%,j)

EC§x1a) = [ go0- £ 0 da o
T Total. Probabilty “Theotem. /A7 2R, Fulw = fmog
1v. Totod Expeciation. Theorem /2888 E0X1= [™ fuy) ELXIY=y]oly
Bk [ fr(g) EOUY-gdy  RNEKIT=41 = [ Faaiyon
= J fe- Lo far trly duy
L2 el fur iy dcely
f L ety fae xly) dytx
o[ frlg) far (ufydyldn (GadERaR)
- ﬁ:x Fumictxdx
= E0XJ

n




Continuous  Uniform. Randlom. \araoble
a<b

Povorneterg: a. b

[
ﬁmc)=]r“b——a, o asx<hb
0 . otherwige

Ri= g0 if x<a
I(if—-a of a<x<h
0 ('f %>b
( |
s P(xe 1)=fm,m;mowc =Wﬁa.wnzd%
_ le_n{ﬂ:gf fa,bINT
- lengthof L

- 8 EL) = (wrfo0cly - fan T = 45T

% varn) = fel- () -

K] =ﬁ+:%’ﬁ(m)d% - [a® Ty - (va)(%- %)
- Rk 4= F

s Proportional to the witktin of the. uriform
oistribution. This ab:fns with the (uition -thas the
stondlarp. dasition. Cophures the *width” or olispercion. of
a Particudor olstrtioution. .

Exponentiol Random. Vavable.
Pacameter : 20

UL f)\e')‘x . 120
0 . otenuge

1-€™, i %30

Fx(0) = i
0 . OneTwise.

* PIX%R)= [5 N

NN (‘recau: (e dn - ae”™ )
x@eM|a  \ lesa=ca

== (-¢7)

= e—m

ObSevuation : Let A.=0, (e Otam the amegm of the
PDF over tho erdire vange of X.
In ous o2, P(X20) = 4 Thug, we have fvercﬁ@(-trwd;
the intepral of PDF (S 4, as it Shoulol be.

. 8 BN = [T 0 - X

« %% var(x) = E01-E)T = R
2

E0cT = fo o ne™ o =%

Oberuostion :
BKARY, PDF TELRAkE, BB X RACKARMET (Boo,
B X AEAEH. ﬂkﬁm%ﬁ%@%@@r 12 wBHETA .

AppLantion

(odel the amour of time Umtil A Pecof equipman
breni’ down, il & &Sm butb burns out, O until on
octiolent ocouas.

Storobad, Mormal. Rarclom Variobe.

Pacranerers : N(0,1)

-3 .
fu)-Fme

recasls (@ dx=d |

Fx (%) - Standord. mormak. 1akle -4

« HA® [F[Y]=0
W is summerric ayound O
= PDF 4.0 1S SymmeLTC arounal 0.

* WE var(y) =1
B[] - |7 xfxtoac

= @02 |7 dap(—Lxt)ax

= @ny{[" x(xew(-4x*) Yo [ x(romw(-327) o}

- G [ren(42) o (-4 [xen(-4) T
+f (-3 e}

- @ny 2 {(o —0)+(0-0)+ .[l exp(~La?)ate+ [ exp(-Lx2 )dx}

o[ (-

= j’; Sx(x)dx = 1 (the integral of a pdf over its support is equal fo 1)

EXP=02=0
VarX]=E[X*]-EX>=1-0=1

(integrating by parts)

Applicosion

* 2t moolals weul the ogdlitive effect of many
indoperclons, focers i 6 vaviety of contexts. It
ISt U the theory of probabiity . ef. Centd it
Theorem..

Normal Randlom Varioble
Pacamesers - N%,A’) MER. >0

Lol 2. ®p02(x)
fulx) = Tl %
/s
A
- Py <) | “ x
- 50)

Y8 X5 18 u2iORIRA. BB A R, T ilitiidn $in
A1k % 1=2, MEAR X5 11E2008 7] ME R .
YR Wy BN ER -
glYl=0 (2 Xom)
Var(Y)= 2 Var(4) = 1

Fe (%) = Stonolard mormal. table
Plx<y) = P(X% < 544

o EAR E[XJ=/1A

g

€ (S gymmesrc Qfound/u
« WE var(x)= &’

chich is just the normalization property of
p=Oado=1

" Normouiy <5 precerved by Grear transformations
let X Nlu 6°) &f aX+b
ELY)= 0-EIX)tb = anth
Var(Y) = 4" Var(X) = &'4*
RAR2R AR f1Ly) = ToT f0452) =ﬁ(ﬁ 2
,J:TT%& ] <€—13»b~byﬂ)’/m’5’
( e%smw)’/mr)

—(3%—#)’/26‘)

w

Yoo Maputh, 06" = Fzmr
%0=0. R (=b, %Y @4UH 1A 2SAUBHIR TEHH
WEAnit: Yo (b, 0)

Applicotion
*In S‘u:fr\ak pmoese:vge and. communicotion ir\ean‘rze,
trodol moise anol unprecticrokle. distrtion of sipnals



