J@
(PROBABILITY)
o s be) SO Jlemadd BT ampd o) oS S5 Sow V) ST ol g,

@se) o5 e (SOB S 2t 8 Ssp S e e 83 en
& (JOHN ARBUTHNOT) &

(Introduction) ¥ 16.1
SR L SO A U S
i [y EEE S E e bl P St
(outcomes)é&;?fugﬁ-tz L % & % JEIE_ e bl
IS sz L3 (g LGP 615154321
(}"Ul??!K,Jbu’z/}d/.ug‘(;'ﬁ'uf“&’"))6:4:2él;’C?’f‘i
jvé,fﬁu/éaf@ﬁgfé&ﬁvéﬁuﬁiLL/
Ut E8 6B Ut 1 L ey 2 e

})}@)’/

(1903-1987) - &:i/ (Classical Theory of Probability)
QLBSP I e Lt o Ssilas Gl e I At ol
& (Statistical Approach)dtsi /b
L Al S S st b Je g JESE aE A S Ul U
Y 2P (A NS é&ﬁfﬁuwﬂu?w.nww»ﬁ& LUl P
LSS el Ut o e b s L T S S

o



¢l 458
KT él:«f:ﬂjj P ﬁ/f)gwg-€.a;g;;4_/,;u6¢ K_s4 f/.é:é:
K EL Pt L maTybilrd LS FEJBIL Altc Gilr (D)
LA.N.KolmogoroveuDU&L/LJMQJ.JL‘Q ujuubqudc_/ W'S}V_‘a L;UL*:"'
(Faundation of st § I UG 180w G2 19335 Uiy U Ui {1 i1
SIE JBIAUE UL 2 (axioms) s £ & £ Bz 2 §UEI U Probability)
/: éé:é’ }Q“_ /ju’ I J Sy (axiomatic approach of probability)<— }‘(j}@»
ey (% Jo.'f:c(random experimant):«l,f;}‘z”l}; U:"‘L S bl S e lbof G

‘@L/;Jlb‘guiui'gfj’%T.oﬁf}(events)

(Random Experiments)o&f;/"& 16.2

AL G L n s L2l 0L Fre e P LA G pin
AL GEASL 0 o2 BEUINE bt § b Sl
6 180° Gt

TG S Lt e e UL P s WU (LA U
e (E Tail) L U T(head) ke T b b W WE [Tz bl Jin 2w
e bl £ P el £ AUk Uit E SIS E AL
BT S L1 PSRRI gy S TN Ny e

nllllie LU ()

e AP E e Vo F i)

b 1 F VR I G

_ng;l{f..@aﬁuﬁifd//a,j",y&‘wﬁu:,gm



459 J&i

;g@@jﬂ;})@%ﬁﬂgﬂﬁg@ﬁu%ﬂé& 16.2.1

:2‘1éf«é,;;ujéjﬁJuﬁﬂﬁJU}ﬁoﬁCn{ézéUL&J’ﬁﬁ.é/f{L}Lg
-Lat'Uv/(Sample Space)gﬂ'v/ldf“/&.,fju’! {1,2,5, 4,5,6}&5(@7«'(}”{@6&5:4:3

b Sl S e b A, f e 6 GBS A S
gls

f,ﬁ}.,g/; K,f;/"l}::/gylﬁ@-‘a b1/ (Sample Point) &lgdﬁfﬁf.{y =
e by K
_ug!_/ﬁif?u)m{;.f
L I I Lz (652 sl a1 DuFr 1JE
fx.(-ugé,ﬁ@/»/ﬂf%{,wﬁﬁfu}ﬁcg/»uﬁuﬁ ('jwu’lgf‘adln Ja
G i Gl 1L s G (D L) e S = UEUF U
(H,H)=HH —hr g UF U

(H,T)=HT Sy i L
(T,H)=TH —hiyLe pmnlfy L

(T,T)=TT —FUF U
S={HH,HT,TH,TT} g)’:’d}'g/ﬁﬂ’%@/’JI

Commas < (- U2/ (j":‘}{,.é &VT.U};)’KU,@LTMH@CJLA‘.;
-l ol

S FLE 2 (e 6B b Bl Lt P22 L oy 2
_E PSP L SIS




L 460
(12 2 EHE N fe b2, 2V L Bl o y 2L L Bde 2o S
UL e (3, SYE Ut AL 3 L& SIS S S
L.f/é/ yﬂ'{d.gi_f/%ixul.gc;.CClggf/;lﬁc;(x,y)gﬁ'ﬁ(j,":'/"ﬁ’;{ivf’/zuf«.ﬁdf
I?Jjg/ﬂwf‘d{:{;j#_‘LJﬁU')d._ﬂ/:lg/?d..g
S={(xw)esw b szl I vl st gl S L L v

e SR e 6x6=36 5582l IR

{(LD), (1,2), (1,3), (1,4), (1,5), (1,6), (2,1), (2,2), (2,3), (2,4), (2,5), (2,6),

(3.1), 3.2), (3,3), (3.4), (3,5), (3,6), (4.1), (4.2), (4.3), (4.4), (4.5), (4,0),

(5,1), (5.2), (5,3), (5.4), (5,5), (5,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}

LI ed Lo A i 3U0
e ol lor-e L85 Lt 12 el L2 LA ()
—e V& s flw
_‘4t/.b,y}uﬁJ.;L%Li,a’_nuﬁdvug/?n/;tw,/fujféf (ii)
LU L e L g5 RoVE L & 02 HIEL 0 fIQE ol (i) S
S8l QL & o (ERIHQ LU e vt uFd L Ve 2
28 ELHUAS - (B QRUQH £ L L 6L wi)-c (FwRUHLLUTE 2
QLH L2 S SEL R A - (B HRLHQ £ e (B RLQ L LUK
_6xRQLIRH £ ie (Fc
S={QH,QR,HQ,HR,RH,RQ} SIS A
e Fron et SNz S D0 S sl gal s (i)
$={0,1,2,...} FSEL Ly fni



461 Jo
e a3 Pl LT T e rengifg 4JE
TS A B LT TS E N el
UG L e W W, W, W, Sl B, B, B Ul E Aol S
SIS

S={11B,,[1B,, 1B, W, IW, IIW_IITW,, T1, T2, T3,T4,T5,T6}

g LS ek W, e U6 B, il g £ S oK TIB, Ul
..%M/;lbl}ﬁ{d&/ﬂ%gﬁ{gfcangﬂ C/l"u"..‘au’@@ Wu.‘f
bk g U e b U Es SAMIE S S b e feifl 5
:”éug,u:‘?ldfi’;tgn

Woe b Ft S R ALl it ity fun S
S={H,TH,TTH,TTTH,TTTTH,...} RIS

1615

2 UL AT 1 S e

e bl E L

e gl Ll 2

WLzl il 3

e e 4

e bbBe I LT bk & a1 e teUF Il 5

S o I F Ut U3 €1 YD St U2 D2 X S 6
PRNEI NNV I I




U
U I L endl it (K L £y [ 6t | L
A THud 10 b Ll s KD e St = LU
g
_g.m?w%w?g!uﬁ.éﬂu:.,g/;au:&f&,u,gzuzé_ y e
b e eSSl s e S O
_E I e U bl S usl PSSR G
(in successiomg/ép{{.u:xjuuz‘jn fju:/.f,yfﬂ u”»'igmé,/uguté_ﬂf(
B S I A S PR I Ty Ny o
2 $ e bWt e by 1 sl b WEE St e ff]
_é()’”ﬂldo?f’:‘at“lgég)gugigt'n/;l&ﬁ/?ib:i
e e e Bbd ot bl 6. M3 2 f L Uk 2
BN V= f:‘u”_ﬁ;t‘lgl{/&g}u’:(N)ﬂ(D)gV’
S e b Csneed L LA e bbb I (i 51 bl g1 L]
WS e et

UAE S L s o e nel ool ani3c el Usi £l GAK

e N1 UL nl e it L LU pre S 3 fkl-e Sl
-é()‘”u:‘?kﬁ‘:g
‘afﬂbj‘g/ugfug?‘a:ﬁmUﬂgLnﬁwgig/ﬁ_‘at@&gﬁguguﬁngf
-g"}”ui{!w{.ugil{iﬁ}'/ﬁ)fﬁ?“ad%ﬁﬂbé_nd.&ﬁ
G Sy I35 oot P S s i T L C ]
LT f e e S (e 6T £ S
-’:.{()l’”u:’fld;f&'_flﬂ,i.lgé/zU:'6/?u’l.f.,9.<;.t‘lglﬁg.f;ﬁ;u’bp@)g»g

462

10

11

A2

14

15

16



463 J@&1

(Event) 53/s 16.3
F e L SR e b kL Sl for bl

-« tw(Universal Sy (6T L = Uiy
o S={MLHT,TITT] 5 e 2860 702 1oz pnde [
c’u,wfu*é;(‘u*gﬁég.fg/wyu(m.u‘éuuuﬁ SlaS
e s K E= T TH] Lr (o, THAHTS 22l SGEL Ll
&5&:&:’;@&&@@323(56/6'—9QV&%SW’&{ EirS fE A
CBSEL ol B s

rdss s K15
A={1T] RN
B={HT,TH,TT} e e ISR
C={UT,TILTT} _‘Lu;g;‘;upﬂﬁ&y
D={IIT.TT} ce S A
S={IILHT,TILTT} e 2l ISR
b el IS

;"mu/f;!‘aL“nﬁbvgd/fjﬁof&)(f(éu:‘ﬁﬁf‘a&gn5!5.:4,4;:{0@”&
bl B A e P S A e b5 LK RTIRSEL
_‘LL‘,‘U{((eVent)ﬁ’:ugi{&;'éfKS ufffldﬁf“ h-véj/j

L fe fLEE L [ (Occurrence of an event) (T %51516.3.1
T b1t e L b b B bostd e 4y S S0 (2



Fl 464
e VTBE S S 2 Ae 30 2 VBB S0 r e 4
Jlowe ES AU mé’(@fﬁ%b@%‘gﬂﬁEﬁuKsﬂiﬁié_f:’u’qﬂ
_c‘,gTuj’J}E,St,fugg{ﬁ} oe Ej‘az,/w mé’
uﬁrulﬁg;g&J/bﬁiu!Jab?b(Types of events)ru“’d/c«liﬁ'bl6.3.2
‘Lfd/dld,?ﬂ
U= sl @ crdb(Impossible and sure Events)= |5 g u'u&tl
I I SES E s min S & w3 TG e TS
GRS U g LSy e fL D 2T L2
-« 8=1{1,2,3,4,5,6}
L IGPL RS T e e e P Tl 1l S S BZE
e
FLTBLE S A IS A 2SBS0 2L fe s
Ld..};,fuzé,ﬁ/ﬂ/f)k‘wg_‘a%dﬁiEﬁl;&quJ/f@éJﬂu&_‘guf
,‘LJDUQL’UQ @=li)":C)u’l-‘adc'tL‘n/;lﬁgﬂéufﬂd{ﬂ
%5 houp S Oble a2l Wb Ty SV F Sl LA LT
F={1,2,3.4.5.6} =S
e BRI e=S I L SE KL TRLT Sl i
sld B 5 I3 55 JE G L1 32U E b5 (Simple Event) </s030-.2
gl



465 J@i
Igin Ll £ Ly #L Jir gt Ltz e Ssmlone b ATy 260 n
e S={IILUTTILTT} U= 7L
Ut seen e Bl b § AL UL

E,={III1},E, = {IT\E, {TII}.E, {TT}

L 'J'fupc;uguf;?b uffl (Compound Events) :JGJ'U..J// 3

W =S NSO,
Gt e oty FLJEIEL L LIy bl Ji
E: —e bTh i 2l
F: e tThife
G- e T sl

gt ioemerd3ESEEL Sy
E={HTT,THT,TTH}
F={HTT,THT, TTH, HHT, HTH, THH, HHH}
G={TTT, THT, HTT, TTH}
el S S E SFsie 5L
ombie nini At L e (Algebra of Events)!2/6=151516.3.3
<x(difference) 3 A(Intersection )Cb & (Uion) uf;f gV gﬁa Ut Sl 51 L
Lo Bl Ka@bu&i&»ﬁ@/dl_tglwz e Ly F(Complement of a set )M
- &£ d/ Uk

e SIS bzt o A ICABAZ



L 466

' AS1s L1 SEL A Sbk; (Complementary Event) ﬁbuvé.l
_‘at'lglff':uﬁ}A'ﬁbf'ALuffiﬁbJ‘GKAJD&%
IS I SE L1 L e
-<S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
i nlHTTE L“)}lﬁ:’:tn/zlﬁgﬁvgd/ﬁbAﬂHTH, HHT,THH}’éuL
SEAASZ L LE Lt Aur-a 6T UE A0S 2 AT A
G A G L LA A A 2 e
A'= {ITHI, IITT, TUT, TTH, TTT}

A={lo:mcSrogAl=S—-A L

AUB(Union)s516 B st A 2 S 25, (The Event A or B) BlLA s .2
SUE UL EBUUE AT Rt S AU s U e bl b =
- t’/;; w/uj))LB/}’A,a’“’) AVB YU B s uf-{’gﬁ'{ufB/ﬂA&{’?%
e tLLBLA A UB Sl
‘AL B'=AUB S 1
={e):me Aloc B}
ctrirnans CH¥Lrn 2 b7 (Event A and B) B /A 5123

-ugLnu:uiuBu'Aﬁﬁujf_ﬂ J/".?u:‘,' UIBUIA Rt st 20 Ui g
- t’/';; USBAIA S A AB &,rJUnaQUMBA’A/'/’



467 J&i

AnB={oweA ,o0eB] LA

slee L“nﬁl%mui‘ééfg/dfz{A,ﬁbéuhuﬁé_fﬁgg/u/d'gvg/rﬁ’édtﬁ'
S U b e (G S i oy 2 B S

A= {(6,1),(6,2},(6,3), (6:4), (6,5, (6,6)},and B={(5.6), (6,5, (6,6)}

ANB={(6,5,(60)} LU
by E Ut b 166, 2 p (e ANB=((6,5), (6,6)) LS e S
,LLE‘/G;%C‘LIIC{JI[;&;{KMJ_I;
P EUAB S Z b A(Event A but not B)UY BUS A" Sl .4
U E b e b GA U BE A S A-B L U1t U B Tt AR 2 b
A-B=AnB [
S LTl A e Jossos L 258 o 2 5/ (161
UFBUE A Gid) B siA (D) BLAGD i f o e U6 B
s 1 S A Gy

w6 B={1,3,5)  wl A={235 $=1{1,2,3,4,5 610k

AnB={1,235} _ BLA (D
AnB={35} _ ‘BalA’ (i)
A-B={2) _ B A Giid)
A={146) _ VY- A Gv)

- Y
Kz L g)g(Mutually Exclusive events)= 2/ d/ft 16.3.4
Stz E iz LBkl s K w SbLTAZ oS = {1, 2,3, 4, 5, 6} U251



&L, 468
YA
ﬁéauﬁi;?&/ldh/’.ikwg_‘a c//}(f{gfi£u"/ﬂ‘L‘LJ/@JG/B;’“D:A)’b‘Lﬁlﬁ
Ul e bIE KT EZ - LILBAIA S
B=1{2,4,6) o A={1,3,5
J:Pu‘zLB/)'A@@'»}/?/}U'}‘;J:b"a{(disjoint)d)lf'/fBAlAﬁ AN B=¢ ‘L(‘jb
-Zgﬂu.f‘}é’}jb'vgo:ﬁ%V/@/G/C;’;LQ/»L’%CE/’UKy@(f(c;uﬁu‘/ﬁuzilk*’/
U LS EBAIAUE =]
L0t e 4B Fosl e E K Sl A e F L E Sk
JEf
B=1{1,2,3} » A={135 <l

3B /: 3 e A

\—4'
3

LG E EBAIAY

_uZLndpu‘Z@}:‘Za@buVLuiflJ%{ HCL"{/
S={1,2, fu::é::ﬂé/f/?z‘.flgégdlg(Exhaustive events)16.3.5
U St P B S il T3, 4,5, 6)
Cpbistsfeda A
‘L’}’Z/;U;:ﬂe’}{c;Sdg"’/.LZ’ : B
tribslzed @ C 7l
C=1{56 »  B=1{34 A={1,2,3}

AUBUC={1,2310§3 41015, 6} =S. fugzﬁf;(?



469 J@&i

Y P 1%/ Exhaustive events = B1ECIBA
S el SUIES BB B, 804

E,2WwE,UE;U..UE,=UE, =5

-1

o

exhaustive El,Ez,____Enc«@b/gb‘w&_‘aﬂgw/exhaustive events ¥ E,E,,...E_7
‘LTU%‘JJ/}J’)H;'{LU:U'/?nggff;ﬁgj‘?LMCVentS

= s Joxt ulE =Sl FEVE, E G ENE, =0 L L= sy
_ug'LMexhaustiveeventsu"f)uq@ E.E,, ... E,
Y2 L N
o FNE e I I G S e betdnd sl P L e L T
-%L/;};/?&w’)djgjﬂyé

=2 A

=38 B
el aB S C
el 11GSY D

-ujépuqygjﬁcufdiagbcuﬁu’

CUABI6UE S = (6 ): xy=1,2,3,4,5,6) UmriJE
.:J
A={(1,1),(1,3),(1,5),(2,2),(2,4),(2,6),(3,1),(3,3),(3,5),(42),(4, 4),
(4,6),(5,1),(5,3),(5,5),(6,2),(6,4), (6,6)}
B={(1.2),(2,1),(1,5),(5,1),(3,3),(2,4), (4.2),(3,6),(6,3), (4.5),(5.4),(6,0)}



L 470
D={(6,6)} » C={(1,1),2,1),(1,2)}

_‘Lt'}’l(j'l(au:‘z

A B=4(1,5), (2,4).03.30.4,2),(5,1),6.6)} = §

A F S BAIALAS
BADz¢sANC=dAND=$BANC =LA
S FFUAOAD(BDLAS
-ug.»,wug““u"gDmcg.wc ~ D=0 %

2 e bl S 8
U.?Ln/;lﬁ,?juﬁ![’ :Caletwbha ki B Cen el A
- "%:J.'.g 2+ K exhaustive events /5’3"}‘ 7 Ly/

sAgEE S

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

C = {HHT, HTH, THH, HHH} s/ B = {HTT, THT, TTH}:A = {TTT}
._:,i

AUBUC={TTT,UTT, THT. TTILIIHT,ITILTIILHIIT =S
-(rexhaustive events C .s/B :A:“i J!

BNC=¢ s ANB=¢, AnC=0 i

U S G F e st e s i

-u}"%,;d.'.@;‘wy K exhaustive events /,![f‘"/u‘”‘gcmB :AZ//’J’

16.2

bl iy &g’F,ﬁﬂw!:LnﬂlﬁL@x{ ig’Eﬁbfé bbbl AL gl 1




471 J&
¢ FEAE e 6w
_E Yl B e bl L 2
~et%eTs. B (i) -c‘-f/c.%,w A (D
_9[4;4)/& D (iv) -‘LJ}’.’K%/& :C (i)
Laui??/:_ 314 F (vi) ~‘L"’/.C‘—4,Jf‘?ﬁ¢>§7~ E (v)
g AUBANB.EUF, DAE. A-C.D-E,F,ENF.
¢5,W_‘¢wg.»,;,cw_',mew,,@mg@;ux.g&igu:.af"u” 3
_éuyfaﬁl)
—colie 8 GBS Lbleld_isl_ss6 A
_‘am/;w’z u&/‘:u;)’gui» B
LU/U/‘C&L;-’.’}LU:ULLLJ’)K:;A’LL7[L{G’{JI(PK)Uﬁ’L'}é_}’i/"w :C
WA
SC S st sse s Adebon b e o Cls S e L W L2, L F S 4
o e DS ey £ & Esiie I B Bt
e Gid Gl () g EWDe B e
“Z gt el Bl LS 5
_uzg’}ﬁyuq@,&o@'w ()
- exhaustive events /5’(‘5& u‘"‘gz.;tﬁuuf (ii)
-qwf@“/u"gxa@u» (iid)
-uju‘:f exhaustive Jguj' (‘j’& Sz (Giv)
_ujuﬁ}exhaustive J?u}gyquﬁo@buf v)
Sk CB At L bEZ S L 6



Gl 472
tﬂ“b)ﬁaﬁz/?d.&
bbbyl

(se5> (’f’J”lngw!Lbé_n/;tﬁguﬂg
éug/:/@bd}g/ﬂ
B A (i) 7 B (i) A ()
C LB (vi) A B A (iv)
ANBAC (viii) C 4B (vii)
L GBS B 5o Z 6 Ao 7
S EBAA ()
_texhastive 516 7L B A Gi)

(4
4

A
‘B
C

A =B (ii)

g ELeaA Gy)

S FBAA (V)

_Urexhaustive 41 G7LC B <A’ (vi)

(Axiomatic Approach toprobability) :/}ju‘{ue §JP1 16.4

e if e Bl b e fOll RTIR, Ll AU £\
EXN = .LUZL/UW’"gb’wljpf‘éciu&’LLfﬂéﬁbtf(ﬂdi’)d/o//'ud;l
e FIEL Sl smstd Ll

ALL S o2 L (Gl St AST At a2
—e b

real valued) J6 s 13 (5 1P U1 oS U251 JF K £ i 5 2

Sizurza 0,11 5 Z’:Jm"a(power Set) sk 'S(domain) %23« (function



473 Je
Y S
P(E) >0 L LE Sby” ()
PS)=1 (i)
P(E U F)= P(E) + P(F) St = (& SUF 5B Gid)
TG =g AL LS Serbe 1P =0 S b = (i
:14.tyzr)ﬂu:"(iii),‘a;w-ugaum?"/ S o IE
P(E)=P(E)+ P (¢) | P(EL¢)=P(E)+P(¢)
P@r=0
L SUEIUF 0,050, (2
S={o,0,...,0,]
S 82 e i Agad e
0<P(@) <12 o €S ()
Po)+Pw.)+..+P(o)=1 (i
PAY=DP (o ) oA J LA Sus (i)

P({®1})~i£c))fd/uw/)lu3:£ﬁ’;o)V}’/ {‘0:} &g‘wlﬁféu}
g2 Plo) S

S S AL F i L E il e

1 1 .
(1 Py =2 o PAD =2 G
- e .‘//)!‘Llf}%’c;}‘?;;ﬁy{y;ﬁ‘at‘/gf“b)@ﬁuﬁ;;d@‘a/;U;

P(IT) +P(T)=%+%=l 2l



Sl 474
SR ES S SIUAS)

. 1.

E_ JU"KT 3l 2— JL"!KH

3 1 .

(2) gL PM=T P = |

R (AL S
I
=JL7’!KT/;IZ= JEIEHUL L bt UL .

)

<
e CJEIET AH (DSBS 2 be
ﬁ:u}é/f(l—p)mp)w’“iﬁéffui»o%;

P(H)+P(T)=p+(1- p)=1 7] O<p<l
S ALl f SIS e S 28 Fn S0
e (P e (B a3 T2 DU b
LA 2T
uuféééi,gﬁawdsgjﬂ_+s = 1o, 0., mﬁ}wfu}:{bgf’éuh 9()@‘

- o//Jd.‘.’} Je
{0 4 {0 5 1)} 3 (JJ3 [£)] P 41} | é L’;
1 1 1 1 1 1
6 6 6 6 & s W
0 0 0 0 0 1 (b)
1 1 1 1 2 1
3 4 3 3 3 8 (©
3 1 1 1 | |
2 5 s 6 n n W
06 05 04 03 02 0.1 (e)



475

‘L{C'—ugj}"ég“{i P(fﬂi),wug/: (D L/:' Ja

GS e (i) b7

“Lwﬂuf’dmw

—e e I Pl el ()5 #(b)
=1+0+0+0+0+0=1 GS e (i~
Ce el

-‘guf:://}diéu’tuff P{e, ) P((:)S)Jl:’b; (i)b; (c)
Y SO RN CRECS I ACE)

~c0.1+02+03+04+05+06=21 FSLEPLE (o
_‘Lu.‘fwuu.‘.’.;égﬂ

6L L2 5L g LiProbability of an event ) P151:.16.4.1
U1 é Ul ”lfgni L Un s /JZ: (defective) — 17/ (non-defective ) &%/ uf{’

GES BRAOSREE Ll e s U f
W’J?(H':L,Lf“u"

-< S = {BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG}
e b EIGu 1 BU
G LL VO S s LLSE



Fl 476
GGG GGB GBG BGG GBB BGB BBG BBB i~

= :J&

PP B Slaslb P 1 32l 2 A SIS 2
B={BBG, BGB,GBB,BBB} s/  A={BGG,GBG,GGB} J 1\

P(A) 2 P(w,),¥w, € A

—P(BGG) + P(GBG) + P(GGB) = é+é L3

<!

1.3
8 8
P(B=2 P(w,),Vo B 9!

—P(BBG) + P(BGB) + P(GBB) + P(BBB) = ~++41+-22_1
' g 8 8 8 8 2
‘gaﬁf/gﬁ;l,ﬂéi%!;/,;féféf
-<S = {HH, HT, TH, TT} U=5IJ5"6 7/

_pLLZ el sond CELE 2

I 1 2 9

P(ITH) = P(IIT) = = P(TII) =2 P(TT) -
A er UL UGB I T eSS P a e S S b

_uzL//()L‘UC’!K:‘a

E = {HH, TT} Ul
JLecE &

P(E}=> P (i, )=|'-'(1111)+1}(TT)=l+i _4

4 28 7

F = {HH} LA L5221 32 F 1y
1

P(F) = P(IIIT) = —

3/



477 Je
(Probability of equally likely out J?'Ké@;ﬁd)v16.4.2
SISFE S ol comes)
- 5 ={0, O, 0}
_c‘-dﬁbfu6lKLTU?:LJUMVug/zﬁujdﬁbf;fél}uﬂg/édh
0< p<lul Po)=p &L o eS8 &

pHp+..+plzrn)=1 “iu’!: Zp(fﬂ;):l Ll
i

Sl L Sn(B) = masin(S) = n S LASIE S0 3K SUZIES 2 ol
S B
WSS GeLE
aIS L f
\A'ET(Probability of the event A' or B') 1 B' LA' 31516.4.3
LS AUB) BB

UIEIEL L (I B = {HTH, THH, HHH} »/A= {HHT, HTH, THH} 2ol
‘uzalﬁiu)éd'_fjé

AUB = {HHT, HTH, THH, HHH} &bl

P=AUB = P(HHT) + P(HTH) + P(THH) + P(HHH)
?u:'z;fd}bfél;’(ﬁ;/;l

P(AUB):%+%+é+é:%:%



L 478

P(A) = P(HHT) + P(HTH) + P(THH) == 5L

[ of QRN

[v ol ROS]

i

P(B)=P(HTH) + P(THH) + P(HHH) =

P(A)+P(B)= 3 +§ = g Ly

P(AUB) = P(A)+P(B) Joloy
G)THH sl HTHU s P(A)+P(B) -t 215+ U4 B.sIA THH sl HTH b@
L L L S PAUB e Ul JBIZ (2l AMB
_Enlbltde JAP(AYP(B) YUEIL LB (A UB)
P(AUB)=P(A)+ P(B)-Z P, ), Vo, e ANB &
— P(A)+ P(B)— P{A ~ B)

P(AUB)=P(A)+P(B}— P(A " B) o

J:“'Jfl&/‘é:u..f«{/.;d/dbt”iﬁbu/(;u“?c«Lﬁlu}J}{;{'}L{_f.;:""ﬁu/’/B/ﬂA/ﬁ/?ubd/
f+L“nJ’%

P(AUB)=Xp(em,). Vo, e AUB
LUl AUB=(AB)U(ANB)UB-A) £
P(AUB)=[ZP(0,)V o, € (A-B)] +[ZP(w, )V, € ANB]+[ZP(w, )V, e B— A]
(1) uz‘ljj/qu B-A 2/ A-B, A~B j).)./

P(A)+P(B) =2 plw,) Vo, e A]+[X p(w,) Yo, € B] ’f:/.‘.f

= [Z P{w Vo, € (A-Byo(Anm B)] +[Z P(w)vVw, e(B-A) (AN B)]



479 Ji
= [ZP(o,) Vo, € (A - B)|+[T P(»,)¥o, € (ANB)]+[Z P(w,) Ve, € (B-A)]+
[2 P(ew,)Ve, e (ANB)]
=P(AUB)+[ZP(®,)V®, € ANB]
= P(AUB)+P(ANDB)
P(A UB)=P (A)+P(B) —P(A " B) <
e (LU b e & A 5o i 1 b ol
u*u?/u’t AnB s AnB UZAUB=AU(B-A)
St U e JeL (i) o S J P

.. P(AUB)=P(A)+P (B—A)
3)... P(B)=P (A ~ B)+P (B - A)
03 =t

P(A U B)-P(B)=P(A)-P (A N B)
P(A U B)=P(A)+P(B)-P(A n B) 1

e LS B L Saek (161 S sl Sl

S
B




&L 480
A A B = JUne i (U, GunirGELEBAIAS
P(A N BY=(¢)=0 LU
et Mot LBuiA= 6 S Ul
P{A UB) = P{A}+P(B)

— (i) e £ EUP 1SR
¢ J~U%10<(Probability of event 'not A')J @WU.?}—A’,QUMAA
A= (24,68} Shzthe o fLD 6n Lo FEH S tmi L £ 101

e S={123, 10} g

I T ‘e
_KﬂEJnggbg/;ydﬁiju/l,z,...,1oéuf7/'

P(A)= P(2) + P(4) + P(6) + P(8) !
L, 1. 1 4 2

=t —t—4+—=
160 10 10 10 10 5

A= {1,3,5,7,9,10) = UFAChSar

P(A) =P(1)+ P(3)+ P(5) + P(7) + P(9) + P(10) -/
_6.3
10 5

302
P(A") :% =1-2=1-P(A) LA

a@bexhaustiveu'f/‘d?@Au‘A'fuff_lgu’;ﬂ
AUA=8 s AnA=¢ ¥

P(A U A') =P(S) L

= JPIL (D) (i) =lza P(A)+P(AY=1 !
P(A) =P 7 A}=1-P(A) b



481 el
M E gt L e sl £ FL G L T
oWz L4 6o 6, L ot EnGFL A LR L e 1001
ﬁ.é{)’”

< K1z, (i) o Kexlz ()
(687 e Kbl (i)
o UKL K, (v) o etz (i)

e SIS Gl i b 06, e W S A S Susisaes S
ce P e A Kol LTI Sz ol (i)

< 133 P UEA L D
13 1
P(A)=— =—
W=57 +J
1
7 = UPIEL G e (15

e bbb BY K1 SIS ol (i)
Bl B e 0 I

4 112
P(BY=1—PB)=lo—=]——=-% ,
") B=tm="57 5 -

& Sl OF Kl e IG5 ol i)

26=s LIS LU C s

26 1
PO =—==- &

© 52 2 U’J
LR RS AR Y

-

LI g E b AS e 6l UGS bl A Ubadid A (iv)



L 482

B AL A e R,
13

p(%A)zl—P(A)zl—Zzz -
S (U P Whe U CLC S e L6 L1625 (v)

. 1 1
—O)=1-PIC)y=1—-==—
P(U%-C) (C) 575

%: S skl g2

ALy S 2B 3 Sl e AP 30t T 111
L3I e (el Cile g U e S B
& e SE (V) S (iv)een Sbiude (i e Sfod (i) SEE (1)
e dE
oSS el e oS5 S
S 3ed U AN CaiBABE

S b il A

bk % B

PN ST 7 R
nAY=4 G- a=$L3SEl ()
5
nBY=2 & 2= L3l (i)
P(B}:é L

MCO)=3 & 3=udd e i)

P(A)=



483 J@i

P(C) =§ =Ry,

S1-PC) Sl e GUFC = FELE LShe 6 ()
P(UA-C)

P(U-C)= 1—— =z Aw

L u‘"‘@cmAJrﬁefﬂ%%wLCLA%K‘JM*?/&JjJ"Ci’/ SO
éu‘!u}'alﬁb
417

P(ALC) = P(A w C)=P(A)+P(C) = N o

0.05JC?!LLnugu:ue“ﬁLJf_Jgﬁu:uG%gé_u:“TmJJH’.,JL»» 126
- 0.02JPIKL L UL U 0.10 JEIE s UL 2w & u:“fm+
fg{(k’dfﬂ
LS oISl T (a)
G LI LI e e iU (b)
LWL e U (o)
b ALy ‘Jugnuguﬁuwr:“ A ¥ ln s oIS = BIEA EE ol S
glS
P(E~F)=0.02 »sl P(F}=0.10 ,P(E)=0.05 <
<
G U B E bl e (Fp e E'nF S L un LA uiusy’ S ()
e b G L A IS T U F e U e
(Gl ELSNED EnF =(EUFY Sour



L 484
P(EUF)=P(E)+ P(F)=P(ENF) !
P(EUF)=0.0540.10-0.02=0.13 L
P(E'F) = P(EUFY=1-P(EUF)=1-0.13=087 <
P(Ge 1 e U (b)
=1-P(E niush)
~1-0.02=0.98
(S Tt LD o s G LI e JE U S0 (0)
u*u’”u‘"t E'NFuAENF UgE NF| EmF'@(Jﬂuggﬁ,'KnufJM)g
P(?ﬂd’&&..gdféuﬁuju) “&u"
P=(ENFLE NF)
P=(ENF)+P(E N F)=P(E)= P(E~F)+ P(F)= PENF)
=0.05-0.02+0.10-0.02=0.11
uﬁ(a)Wé(’“”JP"eéfdjdigtf‘"fwgd?')’})cufg»/Zu?/ﬂwu/» 13J¢
,um/dui};(c)m/..g(b)n;;/&/

e (P Fe B b0, e Ut fiunb ot <242 =4 sl fSptos S S
gLng;;é: U o U?qu_ug ufjf»uf (f’f:J/La PRy é/uﬁ 6"{/ (@)
- C, =1 ;{U,)

.. IC, 1x2x1 1
P(Ujg/d/)_4(~2_ 4)‘(3 _g ZJ}J'

,‘é{/ K.L}’Zs:;;;}/ugc— U:U”/l-‘é a/fwguﬁu"fcagﬂ'/‘ Ké.m/yguﬁ&:{ (b)
L& SR\ 1o CFC Fp A ST [l Uil *C,



485 J@1
~U,?2.j,—/ ZC| X 2CI

CoxC, 2x2
W, 2x3

p)
PG L) = = ? LU

_c‘_CJ:by/JL%} 'C, :’/u»/» (c)

C, 1 1
P(yrss) = 4C; = I Zg L

. T
s 3

163 5
u:;d@lgu/‘;utdsg/péééués = {m],e)z,m_;,(04,(:)5,c06.n)?}u’f;u)§f 1

U,?L/jb"//’
0, o o0, @, 0 Op o, é[}
0.6 02 001 0.03 005 0.01 0.1 (a)
rr-r 1 °r 1 1 b
7 7 7 7 7 7 7 ()
0.7 0.6 0.5 0.4 03 0.2 0.1 (©
03 0.1 -02 0.4 03 02 -0.1 (d)
15 6 5 4 3 2 1
14 14 14 14 14 14 14 ©

fe J@lKLnﬁlﬁJfl{cf:?t'wbjL;/»fug 2
GBIl f s oan e bbb LT 3

b b MLl (D)

Catrbaselz e 303 (i)

CarpbokbsZe 101 (iii)

baepbanlze6 (iv)



¢
b pbanbsZe 6 (V)
ce VI s, M 52 LIS
‘g EE LK (@)
e UUBIKL w6165 = (b)
e KK (i) K1)z SZE U (0)
U150 s bunbiased L slee &6 1 prml Lokl o7 Lunbiased ]
< 12(ii) <3OVl bSZE PP b
‘Cwﬁ%‘z@@%ﬂ”@a"&éiu)”‘(vg/ﬁ’~%?uﬁf6»u/4uﬁf;@f
e YUBIE 0
4J5~—g/sz,«2‘¢@o3:;ulxvl;fug/;u"igul‘aﬂgUbj’;/;k/ﬁunbiaseduﬁ
Floel b F oLl I e AL o f o bl 101,50
EAS TS TS (RS RIS vy =<0

i P s L1 [

bseplbir 2 (i) b pbie 3 (i)

xt b ke 20l im0l (iv) s G A2 (i)
U3 (vi) w2keS 'l W)

ws S i) Ert 2B 203281 2 (vi)

l:n/;li;ﬁ 205k Je0slJ (iX)

- ¢ . s - e 2 " . =

-;é,»}’fdwgus’—A S JwKAww//l

U F S e bo U P U S/ fle U4 (ASSASSINATION) 52

-< consonant (ii) < vowel(i)—”
¢ ¢

486

10



487 Jei
L L e b/ el e ol F 20 1 Ffi s
e I P Fea WS e &t L S0 e L e st st
(e WeatSe i Sl nd sl ) se JJBIKE It L S
Ur sy s PB)A PA)Y B iorin S ol
P(A m B)=0.6 pB)=0.7 P(A)=0.5 (i)

P(A v B)=0.8 pB)=04 PA)=0.5 (ii)

:g:_f/?/u;zzidléuﬁdugd}gzﬂ
P(AUB)  P(AB) PB) P
s 1 b
15 5 3 @
0.6 0.25 o 035(il)
0.7 035 0.5(iii)

p o : I 3
- PRI = b B AAS e L P(B) = 2 P(A) =§

. 1 1 1 -
ST PEAE) = 5 PF) = = (P(E) =2 S A= B aE ]

P(UTEAUSE) (i) PELE) (i)

At & SFVFSIE St PUEF il J-E)=0.25 St L ASIF B s

ZE A P(BAIA)=0.16 151 P(B)=0.48 P(A)=0.42 St L AU BAIA=
P(BLA) (iii) P(U5-B) (ii) P(U-A) )

W 10%-p 22 = Bl 30% sl U 2% Pl W 40% £ stz sl U1
S PP b CE P L 8 22 e Eon P
Bty Ll

11

A2

13

14

16

17

.18



&L, 488

Sl LK NL L F A e e S Sl o3 bl 19
A e e AT 0TER L e pronle 08JPKL s
_E B S e 095 JBIKE S

uﬁui;)/)!zLLO.SJl??!Ké./u’g/ui‘bbui»dhmdzﬁui‘u@’ld]'TL({,JU»Q 20
Kwn 350,75 JBIKL L8 A 0.1 JBIE L seo S ur 5 =
LGB S o

/u)uL24m(NSS)ﬂ|ﬁlu:!L32c(NCC)u’u’u:lL30:_uflfw60£Jqu/ 21
SE eI AU e o U F
< IARIGEIZ FE ()
-‘Ltg:(dldlq’ﬂj‘égjﬂtfddll‘,é_Hi.jlb (ii)
USRI K i)

S35
L USE B UK DAICBAU S st U 146
& o BFEA ()
#f& o CE¥BIE = B KA (ii)
w2 T e 6 Bl o 6 AGGi)
e il dt e LKA ()
A& G BFEA (v)
Sy =24 L e 24w, jﬂiD/;!C:BcAu;f/gézjﬁgjw
J?‘:{.Lf:u’i,qgZé/r“{;ﬁd;l/él?&;-cam;lﬁd//’bﬂiuf.‘;l%z:;fjfx.(
g



489 J@
S = {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB
BACD, BADC, BDAC, BDCA, BCAD, BCDA
CABD, CADB, CBDA, CBAD, CDAB, CDBA
DABC, DACB, DBCA, DBAC, DCAB, DCBA}
UL b B e V& e BAEAL LY Sh ol ()
Ly

E = {ABCD, CABD, DABC, ABDC, CADB, DACB
ACBD, ACDB, ADBC, CDAB, DCAB, ADCB!

n(E) 12 1
THS) 2 2 W

UL e B Y o ¢ fEBAIL < B FEAL LS Sh ol (i)
F = {ABCD, DABC, ABDC, ADBC} Ul

P(F): n(F} 4 1

n(S) 24 6

Lu
P RJEIE () (iv) (i) S bt AP

AU L 6 Lz e S5 Sn L AE Sz L Focn 15
_UssBBEE (i) Usnlal3 (i) sl () REUIE UK

C, S5 S

(Uribd F uzasdiz34)"C, x ¥C, Ifubllmil4 ()

oxte, 1
2. 77135 W

P(sL4)=

C,x 43C4=;|,u3'd/u)”?§LU:%L’»U%Q}@:MU&B (i1)



L 490

dra 48
Cox™C, 9

i

PGEL3EIF)  =PGEs4llsl3) (if)
=P(o((3)+P(:*514)

I
1547 7735 7735

féﬁab‘;una@b%::»{bcéf;ﬁ&p{CrB‘A/';’ 16()1:’

P(AUBUC)=P(A)+P(B)+P(C)-P{ANB}-P{ANC)
~P(BNO+P(ANn BN
E-BuC &5 )
PAUBUCY-P{A U E) <
(D)... =P{A)+P(E}-P{ANE)
P{(E)=P(BuC) -
2)... =P(B)+P(C)-P(BNC)
ANE=AN(BUC)=(ANB)U(ANC) 47
(;L/waw&j id’@éq;ufz&:)
P(ANE)=P(ANB)+P(ANC)-P[(AnB)n{ANC)] 1y
3)... =P{AnB}+P(ANC)-P[AnBNC]
(LRI (3)412)
P[AUBUC]=P(A)+P(B)+P(C}-P(BNC)

—P{ANB)-P(ANC)+P[AnBNC)



491 Jei
_SeTEL st SEEEADCBAUE Ind sl 176
e YUBIEL st o G-l pasetley o2 CoIBeA (a)
e U1 émg(uﬁ%f“}u’faf( )AL ZCBA (b)
(PSS ISR V)
$P, ufwfimgﬂ?qﬂ}{ﬂld@fég}gjﬁi!g.éotmuf%ﬂﬁ S
< é JEI L & S (5%), =35x4x3=60

P IS LU 2y e A piedt LZACHBA (a)
ABC

2 1
P(Ut eyt L’a’»:./.’ulg/m% <L CsIBA)= 0 e

Jf.f3!d/:g"£,§9"au’!gj.J'-ujé’“—/3!%.LCMBA-U}{&W»J%CMB:A (b)
L
6 _1

JR— "1

3!

v e .: IB<A) = =

FOF 16
Sl 6P U s g btz B 30 L 204 100 3T
SE )R
1 10 GLESE )
Sl bl bz de S ndu A LdusnndJr 2
e P iz 3 L LS
;x/?éjvg/,i‘g@»zm{vgﬁr_uﬁubuiﬁ;@»1/?.,gﬁ4;u:u}m££gvg 3
—E ol b 2 L e 3



¢
P(U¥3) Gii)  PG3LD) (i) PQ) (i)
L J bl Ol 10Ut P L L =313 F 10,000 U2 G L
UL n e 1000t b Febirbyr & n AL (@) T e LR
JBt5e i 100 b Tl T £ 2 bios Sl W60 4140 L2 100
Sk
st 5 T (@)
Un s ug;ﬁﬁﬁ‘oﬁui»?f (b)
U IS W Ll & L e £ s FL L pi
WG s L B 35Ut Wl ST AU,
—e LU
_PA A B)=035 L pB)=0.69 PA)=0.54 S LA U= buBasIA
o
P(B ~ A) (i) P(A ~ B (i) P(A"~ B (i)  P(A U B) ()
bl VUL L IS F s o LS
(Ut S sosne bF S

iU S g7 rl A
30 M Jr 1
33 M e 2
46 F FZ 3
28 F U 4

41 M ~ 5

- g@@@l Ku‘i@fﬁ»ﬁié;»f& spokesperson « uﬁ..;d/iﬂ

492



GBI w6 sl ie J-35ks 2L spokesperson

(:“‘”;_éu U e il e e 5000 2 55E UskeT 41531001 .9
2oL rad s (i) "Z.lp~U/u/urM(1)u>LMJP’KJ’O&,«&L':L/

Kot Uloe B e (b UL nd Urin) VL Ut L s 10
?L@%KJ’O gécﬁ&){u{bﬁmﬁ (jff‘alfdl}'ﬂ

(Summary).- >

G IS e Wb Flfa LB fUt
KL TSE e

Pl pEIE B

2 3 LTEUZEIE iy

wdl}‘ﬁ’:‘j&t

J’/U'/J‘( »”:wa

S-A LA Lr Sl L,au,u‘j

AUB ExBLA S

ANB > BalA S

A-Br: B A S

ArB=¢ Sl nF FIBAIA: =5 (FL

L srexhaustives(s” (7L B, E,,... E, = s 1 (FLsExhaustive

® ¢ 6 O O 6 6 O o o

E,AE,=¢¥izj 4 E UE,U..UE, =S/
JLLL.{' P((u,-)w.g;»:bc @; ,E'ddf"/ @ 2
ZP(@)i'brall weS=1 (ii) 0<P(e)<1 (j



L 494

“wap,g@ {?/ P(w),, P(A)=) P(w) forall @ e A (iif)
éf«‘beJf"d}V Zéfv’;‘?d;l/ L 2
L L UTSFGEL g JEES @

- n(A)
31y P(A)=
< JEIAS A= o

ISP ES L= n(S) LIS P AL = n(A) U
P(BLA)=P(A)+P(B)-P(B.s/A) June Bl BaIAS] *
P(A U B)=P(A)+P(B)-P(A n B) 4ol
P(BLA)=P(A) + P(B) ?u:f' 7 gBmAﬁ *

“iLA,J;,J(
P(UE=A)=1-P(A)

¢

:«ju;'ut“
dMUj}16@;!KJL‘LM{.&Jayﬁﬁyﬁ/)d/u}b’?f)d/fkﬂéﬁ/.K%}jédl?!
JBL 3615 Terome Cardan (1501-1576) Ul b sl eetb L $1a Blor 2
_/l:'i _u‘J (Biber de Ludo Aleae)— W&:{Cﬁr“(Book on Games of Chance)

_dndet1633.0 L =S
S LS led e D (& 12 L pbChevalier de Metre (%1654
& bt UL S F ke Blaise Pscal (1623-1662) ULl
AU Pierre de Fermat (1601-1665) UbGL/ 1 o™/ 36 1L Uil
Christian < 4| &3 Llas16Z Fermat s F L-lfgf i 122157 U Fermat
u'ﬁ/'_,g:J.Bemouui (1651-1705) e #*| 7Ll <Huygenes (1629-1665)



495 J@i

U/l Pierre Laplace (1749-1827) « 45| 13 {1 DeMoivre (1667-1754)
AN s/A.A Markov (1856-1922) «P.L Chebyshev (1821-1897) « 4%,
Li{'/? L Jl;"-c‘- l,;(lb!u;@ Vﬁuﬁ%}'ﬁdf” Lf'{Z_Kolmogorove (1903-1987)
Bﬁd/g_)b’:’”.,@/g(u’ Qs d_w él?u’ﬁ 1933 _LL/CC Kolmogorove Iz Kg}j
sl &fl{(u?{ WL (Set function) gf lﬁ&p’u IUs (Foundations of Probability)

-98‘?6//!‘1-‘615&/0;



