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Monday, 8 August 2022 10:18 PM

- ®/3,@><f%@?“% oo
v

$wm">l1 SPO\C_OJ\—S’ Ev-e/v\x 3pac "P’\'HTLOJ\DILL& TRASWL -

I'ndqawclemc«,

g Everds For ’Fmﬂboﬁnma spate (Q;rjr(P), 8 fovw%

f,f ovonks (Af: ieI) is said fo be indepemAem/? ’T %zm oy QUN'J@
Sb FC T, we hewve

(Pé/\ /—\iB = W?(Aa}

LEF LEF

* [} ABC one 3 evenks Tledn N\QlLPZM,Q(Q/ﬂ(L s Gssuned

PAnB) = PA) PR , P(rnc)= P(B) Pl)
Plena) = Ple) p(n), P(ANBNC) = PAYP(B)- ) .

Ewmhlls: L. Gmsiden oo ‘fno]zf[?emém/g tosses ETF Qigair\ Com

H = Els-l— doss 15 h,mcl% = gHH/HTE

Ho = Sond  toss i Wo]j = S HH,THY
PD— 2154- 6md Ond  tonn have QL{” O_UU\Z@TWILS
= $ 1T, THS.
P(HINKY = P(EHHD) = 5 P(W)P(W) =5 3 =7

PL.nDd = Hjutd) = 5 PO PO) = 52
POROD) = plgHl) = L

PHOH,ND) = P(9)

1

0 PH)PM) POD)- 7

2. Coosida o ?Mz?em&u\} nolls T o fm‘m 6 -sided  dig,
ond B Plloving vonks

A = 5 st ol  is 1,2,33 22(%,3}) :xe[ﬂ,ae[e]j
B = Sond noll s 45.6¢ = 30c0): xefe], yefs]s

RP Turorials Page 1



A =Z st noll s 1,2/33 ?8(%{{) P S Bl“dﬁféjj
B= Fond roll is 4563 = @) we[d], ge (=15
C,:;’HEL Swm o&f&ﬁm%o%isﬂj
= ZCx,}D IXk g = ﬂ)%éfé],aemj
P =3 0 PEY =g PE@ =L > ey R R =
Planene) = PEGEOY) =%
P(ANB) = P(A)-P(B).  P(Anc) = &  PMNNE) = L Ll

|

’P(B/)Q] = 17 ?(B)-P(c) N

l

i&&wmdm&,%;W4%de lob T, i€T o independent @4%,m
<GP:§ T:\°> l—f Jccm omy CJZ)Q/QLC}(‘UY\? enanks <Ai€ “:f’-L;LeF> Wik Thale
Sk FCT

?(QFA'LB = E?(fh}
@m&mn \/OJ’U:O/{OLL - szsiém, a ?m’takolh% Spoce (ﬂ,?fPD‘ A mmciam
voiable X O—=>R is o R-whed %%‘m ~Fm—m Bo somplo space
Yo peal mwmbas , st for cadh xe R HRe avenk

S(Jéooﬂc] = Ay () 2 EoOéD_:X(oo} éxz e ¥
Td is X7 (Bu) e T omcaswoble sdbs wWhae Be= Goo,x] VxeR,
— X s called T - moasmakle  pomdem  vanickle.

*(@: o) s R gorashry Gllckim o Bl r-algebre
Exl Be RMR) . Shaw Bt X' (B) €T | X is o zﬂmﬁ@&\a

Sl W have 4Bak R ﬁmwk@vzf] Seks , By = oo, x] €B(R) have

/PﬂQjMAaQJS n (Eyp I/\J-Q_, WQ[ ”‘O SI/LZT(,O "!'E-CJ‘ Gm& SQ} Be QC@> ’(LQS
e ?n&(mOﬁe, Rt

Tj_ O N A “1‘!\ ann\—lf\ -I-D,.l—

RP Turorials Page 2



s ?ﬂ&(moge m o F
Tt suffices Yo ghow Dok
O x'(B) = X'(BY  whne BeB(R)omd X'(B) T

® x'(58) =0 x'(8) whae B; ¢ BER) ond X (B) ¢ Fyien

Lok e XT®) 5 xw) e B
> Xw) ¢ B
> W ¢ XT(B)
> Wwe x(BY
X7(8) € X(BY
Lok we X'(B) 2> wé¢ X (B)
> XWw) £ B
> X(w) e B®
> we x(8)
ToXT(RY  xT(E) — B
Foom A ond B,  X(BY =x7(8%)

2 Lk we ><—1<DO&>

> Xb) & U8
Z XM e By fen sme e N
> we X7(B) fr sme ieN

> W E G XACB‘L>
X'(Gr) ¢ gr@) -

= =1

Q-
Lk e LL:)lX (B,)

> we X7(B) fr sme ieN
= X)) & By fn gme e N

v [ - ~

RP Turorials Page 3



Z XW e By fm sme e N

> Ab) & @8
> w e x"_QQ B
OO\ (8 < XU B) -D
Toom C ond D, ﬁx“@sl) =7 (0 ) -

Ld’(}(,%} ond CY,E’I) he w0 WUZEASM&RQLL SpoLes - [t
fix=>v fiscalled 2- measunalsle £ on Ny B Y,
f8)€x.

Y- menswabls R-velied funchion - A funchin {2 >R i called
S‘LMSM}M 45? —Fem c,ma (BGKCB@R> ’ JL-\CB} 680.

TobolilikyLous induced by romdem voniable X Probebilily lao
FX R BR) —>[0,§Lfs delind by
R(E) = PX'(E)) VY BEBR)

52 (RBMR), B) is o ?MM«W Spact fon amg vy X,

%ﬁ &fvam R Lo e SCMWP\L spoce @@R) 15 o O G.Rﬁfzjo\oo\ m

o Sompla spate . So <(R/§(‘IR>) s indecd oo measunable
space - Th romains o ek Bk B Ois o ’Pno%do}h'—l-a TQSUNL .

RP Turorials Page 4



space - T} ramaine cY:g.dlg M s o ”Pwo%oxo':hﬁ MEQSUL .

1o RG) = PIXK@) = P(o) =0

B(R) = POOR) = P =
3. ek (Bi,ien) s a @Uﬁ%‘m %f disjoink seks i B(R)

Claim Cx“’@i) , Leu\Q ae olso Qb.'sjm'“%
Wb we X(B) ond we X'(By) fern ¥
> x(9) eB;, omd X() € B; Lnd BNB; =0
hmce  F e x7(RY) omd wE XT(B)) forn 17 ]
So (x7(8:), ieW) o disjoint aeks.

BB = POCYE))
- fﬁ)éLUeNx- <,81>> | & 1]
= ZPCX_‘CBL>\ [0\5 Pisa ’?wc&w]

=2 B.(B) O

L%N

rﬂQL(C.a,Qmﬂ Rorndom \/W&Mb _L (2> ZO 1% 15 call om tvuic;ajrmr’ n.y,
ot 1 (b:,) 2 it e A

1 bf)gé A
Take o Bovd sk B e B(R)

. N - (b 0dB 4B
1, ®) {Agoég,leg

¢Cd oep,1¢B
il 0eB,1€B

2. <0

xE ]:OID

x 2z 1

> 1
N
)
ol
K
(\/\/\
O o
e

6 =Rl = Pei (o))

TP(@) l—]f X< 0 0 14 A<D
KH)CA(L) ? %Q[O,l) - ["TP(F\) _I} g(_e[o,D

RP Turorials Page 5



= L O N v g o=V
P T oxelo) T IRE) F oxelo)
Py o ! foxn

So, Ly i §6, 42 0% messunable.
=:Y

bk Y=g 1y ds G-measwable foo.
S'w_nfLL Romdom Variable = x> 2¢CR s called 6‘m\)§>\L nv.Tg
] =m0 for seme me N Lok %:éb‘,,.,,bng

mn

Xy = 2 by () RGER) P

L=

T dydora Gonasded by o romdem vaualle i Lot X NSR be
gelore. Vvaralde

om - moosumable  pondem vaiakle cfajﬁp‘m& m (2,7,p) The
amallost  evend 2poce aamﬂ\wgd J%L Ay = X""(/BK):X‘]C__OO;XJ

fon xeR e called mﬂﬁ%m_ammﬁa by X
O*Y = 03 Aule) =€ RY)

e Rab - 0ix) = §x(®) B BERS

E_)Qé, Sl Rak TJj Q vam}:lgﬂ nomdom Vauahle X Zibi 'iAL Hom
Q\CX) = Q—<§ /—\‘C CLe [YI__IE> ‘

S Lk Ae o(x) B x)=Be BR).

RP Turorials Page 6



T A+d, Be Fbitielnld
2 A= UX® = U A € cr(gAi:feMD

beR te (]
S¥ beB
If A=¢, ae g(farieriy) 2 aboc a(dAi1eps)
— A

§b;%/s oL sf%(uLtm Bored  sbe .
X3 = Ase O(x) VY Le [n]

> SAc: el < Q)
> i Aie IS o) — B

Toom B L B result ]Couxms

¥ - Q%QXM\& dMQA bﬂ pendam vorladoles  ang \ncle?w&mlr
& roodem veniaklen o indepandent . T, (x4) = F(D R ()

Ext Plx=2) = F=) - m FQ)

Yrx.

St 0 k@=xF = () Fw g < X() <%
mMmenN

- b, otk < xe 623

(P<X:)Q>: | <2w:><(w):x3>

= P{ Um 2w ‘.’K—% < X(w) £ %E)

M—>N

= lim (P<Ew:x—% <><(w)é9c3)

mM-—>0

= Lwm ’P<Z(,g: x(w)skj\zw:x(w)sfx—%\%B

Nn-=>Q

= ) — Llm Fx<m—§;>

m-—>nN

= BGE) - Em Fe (2) =

RP Turorials Page 7



Low_ o Mf%mg_: T} (Baimen) is gantibion o 2,0,
BaNBy =0 ¥Ymim,nmeN omd mL,JN(B“ =2, Ran for amy Ae¥

Pla) = Z’P(Aﬂ'&,}

MEIN
Cm\(J}Jn‘nmagZ ‘PM%Q!&H‘M@ Condidimnal ?wa%o\b(l/t%] 3{ om event A giveon
onsllur vt B st PE) >0 s

Rale) = P(ANE)
P(B)
Fom e o™ o omdibional probalbility -
P(ANB) = Plale) - P()
Fram AR abeve @a(uwgmw ond Lo of fota] ?m%ab,mﬁ_

P(A) = 2 P(AIB,) P(B,) ,“f?@gmy >0 ¥m

MET

Foom  Condidiomal TPY‘O%dLﬂWa omd He obove Eﬂowuz{m -
Prja) = PB0A) _ P(AIB:) P(B)
P(A)
2 _P(al8.) - H(8)

meT

T P(A) >0,

CFon avenks AL A, A, SOUHS]%JY\& P(ANALN - N AR )70,
Prove  ARak
PCANA AN A) = PA) P(al8) - P(An] A0t 0A,)
(milliplicodion ko)
EX’BM . m  wins Of (D'pu(‘JV/L 4R, pte W Condoins -1 ved
bolls om n-v fmoﬁ@n}a bafls . You pick_ om unn of nandem ond

vemove,  two balls ak pomdem  w/o w%bﬁmmm)ﬁ Find %?%aﬂoih%

Ral-
Q. “The QM ball IS ”moﬁg/mga

b. The ord Ll s maﬁ-eﬂu@a, éﬁvem J—E\LUC‘wer 14 ’)’ho@gmxza
7 c.\unm /LDA (}mfl L\-Vﬂ ‘\l( IVV\/\/I./IAAQ’. [.-(I,.,,P e J—D- FLA./P__Yl1‘L. \h 0 f-l'Q\

RP Turorials Page 8



- e 2" bk 15 %ﬂﬁ?em%o, é%vam_ +ﬁg_ipws+ 14 Vhﬁiem}a
C.GWU\'@L {%J Lmu 15 7Wﬁﬂwh MMJ 5 4%@ #m%dmhﬁ 4%J ﬁ&
won W Cﬂ\ﬂéﬂm?

SU" ot 4B o™ o e fPfCJ&ini went By

Chosen  om  win . AR afr'v»s’l‘ drows  covdd be  ved on ’mzﬁ?@n)@a
b Dy = T ﬁws* dnow 15 maﬁuv‘fza

Dn = The j€ st dnaws 6 ped.
lok D%m = e 2d draw s Oﬂaﬁ@v\ya

We med b find P (D2Z) .
Y\;Bw = () . u&\'wd laws Oilo JOLLQ ?“O/Podjorbla(
?(u%) - ‘Zm”PCDﬁ 0 ’BJ = jZ?(DwHBLB | P(BL>

Alse DM:U"DL, =, S, Jor jt%xd o usim(cz Lamcijﬁ
Hotall ?nw{oaio}b#dft e gef

PO2IB) = P(DyNDIB) + P(DIND B

= P(Dy |B)P(D3 BN DY)
+ P(DL1B)P(Dnl 80D

MN-1  mM-i- =1 M-
n—| m-92 n—1 N-20
o

l

o m-L ™ w-(n+1)
= m Nn—1 M- 2.9 (m-1)
=1
- 2M—=-m—
2. (n-1)
m-1 _ L
- = 5 Ans

RP Turorials Page 9



ST PPy N D N
PO ID,) = o
2_FOnNB)

- Z'PCD NDrsNB)
) %HD; NB.)
_ i (DL DR B - P(DL B P(B)
%?CD% [B.) P(B)

= ballnl b ER b
m 1
N (n-1)(m-2) L= \i\ﬂ .

(2m- 1)6{1 N(n-2) (m-2) ('n 1) (2n-3)

\ n(n- \BCM 23

‘Y)lﬂ

= e <% DICHIE it )07« @0 g>>

- o _ Q_"nm—l N 2;;3 . 2-2+L+2-1
. 2
3
| D | B:) - P(B:
P D) = ml/) ()
> P(Pal8) P(B,)
0=
M- ‘ ' '
- e . _ M- _ mn— v



2 (m-1)

n(m-1)

P

RP Turorials Page 11



