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:(2) JGa
A il o Jant 3 jas oW dud
={1,2,3,4,5,6}
:(3) Jha
ragial) il e dians opialliie (yrige 3685 Aadad o 18 et &
S =(HH, HT, TH, TT}
Al olad 2 ~1
ASaall milulf (Set) degana 43h (Sample Space) Al ¢ Lins Ciyay
0Sa Wies . (Sample Point) die ikt eud At JSy cidipsic iyl
ey die eliab e Sh Aina ke Gy il Cia of
A plodd oy Baied chll e 4tie a2e e callly Diadl plad IS 138
| .(Finite Sample Space) i
(s Mdind (halill e atie e dne e Callly Al oliad oS 13 L
.(Countably Infinite Sample Space) 3all i 4iia & die oLiad
aiin Lo oliab 2l U 4iie e of alie S ehgu Tialt slimb vy
e aciadl oluad e Laiy ¢ (Discrete Sample Space) e f
q)ﬂwﬂﬁic—ﬁﬂ)—#wamuﬂ&ﬂw;r@d‘

.(Non discrete Sample Space)
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:(4) Jba
DSaall il S Aegens o Aumdl limd 06 35 saa ol Apas
iy il
S=1{1,234,5,6}
Il S e Al olund 0058 of s

S = {(Even)g_s-wj ,(0dd) ‘Mﬁ}

i Ayl Aot ol 1Y e gl GIS e sl Al oL oSy
N3 e dad
:(5) Jba
climd Sy T GasalfH sl Jlo Joass aghh dakd oWl dyad
sduall
S = {H, T}
&l 3 -1

Auall clad (e A (Subset) ks desene iy (Event) cusll ciay
s A Gl o Jsiih A a i e gane gl Aags culs 1348 .S
Jopy Can " S Algal) pliad (pe B g Adaii (ge alpall Canall o Lo Llle
.(Simple or Elementary Event) " s
:(6) Ja
Ganlly «(0,1) il o Juand eoiliia iz 5k daldd oG] duas b
el ey N (1-6) JSally .(1,0)

Odiliia ofipe 3ghi Aaded oY A0 A it oy (1-6) Jodd
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by hals Efaad Load aagy
:(Certain Event) asY! ¢uall -1
.S Al pliadl i lgle Jumnd Ao JS (Y S Ciaall s
(Empty Event) Jiiwadl daaali -2
B AN degenall i Y Lo eans Aags JS (Y @ Gasll
O S b laal e lgiukiy cileseaall o cilleall aladialy ¢Say
tleday cbaaa laal Je Jans

oiaa alas -1
SF A Gfiaad) aaf 485 13 aly caa B 4 A (Union Events) ¢y sl
CAUB :3alba e, JladS B
i S Auall clmd 0 AgL Ay, LAy ol cpe noolas o
el 4l ayis I e Waal oy 13
i=n
UAi =A; UA,U...UA,
i=1
oida kel —2
Obasll o851 a8 Saa (Intersection Events) B 5 A ¢pfias adalss
ANB edbal ey B A
oy Caa o4 S Al elind e AL Ay, o, Ay Gl e adali
3l Al Sayiseaaly oF b Cilaal] aes iy 1Y)

1=n
nAl =A1 nAz ﬂﬂAn

i=1
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rGall aala —3
el il gssy s (Complement Events) A Gaall odis
il Al Jayig LA Gaall 8 slgiaadl pe Auall pliad o gl
A =S—A

sopdaa (58 —4
afa 4l Jayis B alials A a1 oy G 0 B 5 A (s (34
A-B
JUATRE Y
A—B=ANB

s olalitadl cliaat) -5

o313 Laaaal aiyy claasal gy e 3 QI Glaadt Las plelfiall (sl
Las AV &4

oS 1Y cpatite s B g A gﬁggi

AUB=S ;AnB=290

s obdliall oliaall -6

Qe M sl s (Mutually Exclusive) ghélod ol
s Lege i

iogenall g Lagalal®i (1S 13 g 13 oiliia fiam B 5 A of dsiis gl
s il 3 AY) Ganll gy iy bl aal gy ol ] Laa aial

ANB=9

1 oo e Litiia Ay, Ay, .., Ay Yl (e degens ¢ Joill (e

e e Cpiliie Aegenat A pfias JS O
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:(7) Jua
Baaly Bype oedd A Cadall Ligal (pfidliie (i ge 2685 Aadad ol8l) Ay5as &
1dxie (T aglll daa)ll A LS eels B caanlly H I e
A = {HT, TH, HH}

B = {HT, TT}
e sllaally
sl haa alay
$sAUB-1
fAUB-2
¢t ANB=3
¢ A -4
$tA—B-5
1dadl
AUB = {HT,TH,HH, TT} = S
ANB={HT}
A’ = {TT}

A — B = {TH, HH}
10N gan Ligild -7
ol G B g A oS
(AnBY =A"UB’
(AUBY =A'nB’
Bl gk -2
(e gty o oS Auall ol Ll e 35 € Lenie JStl L
aall 3k anay Lo pasiad JSLE a3 Jaly (lae) yaa Jiid)
: 45 (Counting Methods)
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§yas ahade 1-2

toh WS o i ek Slay

vty O S (P 6 oMy edilise Bippla g 3 e o oS JoY1 6
Al Adlide Ak ny 5 ek ol oS ke ally diliie A3k n, 4
Adbae Ayl Ny Ny e My 2 3me i S A Wi e ke of (S
IO P BV T, KV LW PR Y

Adbis el Gihkll mas gl (Tree Diagram) sadll Jalada alasiud (Says
Aady (o) AISE Cuans Bl Jalade s sciibad) Tl o adiag 48 Cus
byl
:(8) Jlia
A o8 o(T) Gl @ilyy ga by (S) ohoaadll o cull Jay ey
S Adayy Lasad Jagll 130 jling of gabiivy Ailide
sdadt
et (i Ay Lasad iy of Ja gl palin Al ks d) 3kl 2

2X4=28
r Ul (2-6) JSa e 5yt dadada Aandsy b i oSag
=

Bl Jabia (2-6) JS
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:(9) Jta
o o e OS o a5 Vi 12 dlsall gaa) plaie) sinl 1Y
sany Aolaly Gandll 48y, o b of calllall (Sa dalida Apya oS Uas

¢ I3

:dal

RN e ol (oiiae i Ul 0S o LY cSer ad Ly
212 = 4096

:(10) Jba

e Lgdga 0pS Cumy Lo e B ibluadl (se Ao ganal sl dlae]
O el LA (e 3% LBl 5 XY, Z 100N g padl e cibn 000
sya cra 0 ady o o s 6l s Y o (e 61,3,7,9 Al Al
faSaall (33hLl sae alay] Caghall 5 Baaly

)

cCxgphay S Cipall LAAT i Ly ¢ (il DUy JSU) Caall sl

i XY, Z Gagall e s i) @Bl e die

3 2% 6
Laigy (ke My U el shaad oy 5 @ahla anl JsWY sl lssd o
AT B> VR FEUE S MR L FPRIEc- I\ NRLA i IR B

4x3%X2=724
ogn ASaall LAY (Silla dae 4k
6 X 24 = 144

Jaalislt 2-2
Soai Lgih e 0 yualic 3o degend Jlin LS o2y
t a1 Wpalic 2 degeme il 22e () Ao sanall 03¢ (Permutation)
n'=nn-1n-2)..3.2.1
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:ddhana
=1
:(11) JUa
PAatA e Cualio A Bolidy of alddl Bl (Sa Ak o5
tJadd
148l Gakady
n'=nn—-1)(n—-2)..3.2.1
6l =6 X5x4x3x2x1=720
il 3-2
Oe T 2 ae 33ad Cadpe 3o Ly (Arrangements) cashill <y

rgn@;cawwn@wmwwbhﬂm1

Dasie N (gsatdogena e 13pala T aaan G g0 il of

n—1 o S 5 Ak n o Ay Gaill g SO seaidl gl 5 iyt

Gabll sae gla il 5 Aiphn—r4 1 o1 seaill 5 codiph
:L..SJMM‘
n!

r“=n(n—1)(n~—~2)...(n—r+1)=(n—_r)—!

Ae gena e 1shle aaie 1) cligl f cDasl s PP Jier Cus

1 b alic 2ae

ALl Al it = 0 lodics
PP=nn—-1)(n-2)..3.2.1 =n!
:(12) Jha
Gyl Ay Cigpm ED0 (e Al TalS S o s Ailide Zigpha o
¢ ABCDEF,G :adul
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o no7
Fm(n“r)!“"(7__3)!“"'4‘_!““7-6.5""210
Sdlsl 4-2

(e paliadl e T 23aa 220 Hial Wl (Combinations) (sl s
 paliall Caii s pLia¥! (50 huale 0 (g9a3 depanae

@l cbea oo ddbias alng a4 abe sduplall Ula 8 (JUall Jus Ao
Aigd Y gl dad gl uis Lea bea s abe Balall a8 Ly il aigs
N A sl et Ll

n n!
(r) =C(n,r) = T@—f) (1)

() FC01) Sall Gt sl 3

U Sl (1) Al Ak (s L
(n) _ nn-—Dn-2)..n—r+1) _P_rn

r r! r!
'LaDL!uT hﬂ._!j:.l.u.\.\" Y '_5
n n
(r)”(nwr)
:(13) Jia
flilay 8 (o Dlilay SO Caa (S Ayl oSG
tdadl
8 gl 8! _8.76 o
(3)_ (’)_3!(8—5)1 4 I
:(14) Jlia
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tdad)
bsh Gfdle bl 3ihda aae ¢

() =ce2 L P
o) = Oy == ooy =

Posh DUa A laal @bl 2ae
9\ P} 9x8x3
(3)“C(9'3)“3z“3><2x1“ %

g sl Ll @l e 0sSs anll sl Taall Gaa
€(5,2)C(9,3) = 10 x 84 = 840
:dfiana
1 jalic 2de e gana o I Ujalic e desane sl dllaa of Jaadls
Lgl&@%ngﬁhwggﬁdm@&rsn% 31
o.;,.aQfgicwnmr@mijwr@ﬂ\@)ﬁ&_pqogsw
o Bulaia fremie N (goai degane sgiad Ly piy il dabiddll 34000

i (N = 0= ny) heale ny L6l huaie 0y (o A5V e sana
n!

n,!n,!
gyt sk axe of ale JS8 Jpll Say 5 ppenill Uy a1
Aglilly Haaie ny YT (gpad Ao sena T () Dlaia Doaie 1 (g5 Ao gana
g5l Duale 53 T Asgandl 50 5 Daic 1y
n!
ny!n,!..n.!

n,+ny+--++n,=n
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(15) Jlia
coun Jk A Lo Adbide cilell aa g of (Sey diline Ak o
cccball 2318 saal slle] 5 ccnlall gof cpum ellac) 238 LS 14 gy crnnly

¢ piisal Jily elae] o
st
0!
Pilaarz = EGIE 1260
:(16) Jlia
Sl g o Lim 11 O S AalS JSi 4 Say Adlide Adpyla o
saial)
MISSISSI PPI
Jadl

el T al s aanlyie M Giall <0 o i sple (gan) BalSH (pauias
LSl ave Uy 5 eciyo P ciypall s cila anf S Cayall 5 ey
ot Ly ey Al 5 11 Jball 3 skl

11!

Pil!}r!mm! = m = 34.650

dailadg Jlaisy) -3
Slaiad g amdh iy pilt 1-3

A Eall g gl (Asall) LDl eV e 4l A Gasl) Jlaiad Cajey
1S Al pliadl LCall AN 220 Je Lo

A g5t Aall Vs 2ae
P(A) =

S duall ¢ Liadl ASaall Yl 2ae
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CP(A) 3oy A Giaadl gy Jliay ey Sy
3 Bagnsall pualiall arand ol 58S fase (sl gyl (p Ja il
Lgiie Al o lizad 05 of g cdumll pliab
Slaia¥ cilgady 2-3
AN da g il cdias 13 Jlasy) Als P:S > R e
. VACS:P(A)=0-1

P(S) =1-2
ot (otie Aglinall Eanl e Bl Jab e =3
Ay, Ag .. Ay
ol

P(A, UA, U.UA, U..) = P(A;) + P(A)+.. +P(A)+..
(O cOuiliia Ay, Ay s L:;T Jal e pals IS5
P(A; UA,) = P(Ay) +P(Ay)
ooty Lo Al cilgad) (e pritins
0<PA) <1 A & ol dal e -1
P(@)=0 -2
ol A Gl ladie AT Gl 1Y -3
P(A) =1-P(A)
oSy codiaa B 5 A oS 1Y -4
AcB
$Aie
P(A) < P(B) .1
P(A—B) = P(B) — P(A) .2
10l il e B g A olasll s 13 =5
P(AUB) = P(A) + P(B) - P(AnB)
ol ddliia pe nl C 5B s A el 1 e S8,
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P(AUBUC) = P(A) + P(B) + P(C) — P(AN B)
~PANC)—-P(BNC)+ P(ANBNC)
:(17) JBa
Gy sy of Jlialy o g A Gipally (e s ) Jlainl IS 13
o st L % s B A e sl qilad o sl % » B
B 5 A oyl il by

tdadi
zhyal
1 1 1
P == P, . P(AT™c
(AUBY=5 , PE, =, P(A) 5
:(5.“1“{3
P(ANB) = P(A) + P(B) — P(A U B)
F‘(AHB)—-1 +1 L
_41 3 2
P(ANB) = —
( ) v

(18) Jta

Y 5 X Gtante Gob oo @lbualadl Alubal bl Calall Ly 8 Gl (e
PO R dedpla e Jad Juasd aady

0.7 o X Gwsgall Gph e ol pan of Jlial

0.4 Y uusal Gub oo ol gat of Jlainl

0.75 58 Js 43 ezt ol Qfenssial s0a) o Jlaial

§ piiumgall gan) (e sl te dpanll Jlaiad e tslladlly

tdadt

P(A) = 0.7 : Jtlly o X Lwwssall ysh e Jaill G A &4

P(B) = 0.4 : UL 5 Y dusugal Gl ge Joil cia B oS4
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(sl (23] (30 Jod duant a2e e Jlall Gall AU B’ (5 Maie
PAAUB)=PANB) =075 :ab
P(AUB) = P(A) +P(B) —P(ANB)
P(AUB) = P(A) +P(B) — [1 — P(ANB)']
P(AUB) = P(A)+P(B)—1+ P(A'UB")
P(AUB) = 0.7+ 0.4—1+0.75 = 0.85
bl JiaY) -4
of We A ¢l (Conditional Probability) il Jlaa¥! Caja,
b LS Slad oy 28 B sl
P(ANB)

P(AIB) = PE)

P(B) # 0
:(19) Jba
o Raalad) GO s ekl
0% gsday ol CoUall & ghall Al
30% 5ol (g pty DUl Ay gl s
5% 3sadll sty 5 Qs Ol OUall il Ll
s sllall
Boeill Croiptiy Yo oty Y cppdlh (Ul A gl gl Caaaad =1
%5501l gy () DAl Ay ghall Al Lo il N e —2

s Jadi

P(A) = 0.10:Xxc (pay bl of Gas A o<

P(B) = 0.30:3xc il oyl alllall of dos B oS4
P(ANB) = 0.05 4y 35l g oan Al of s ANB
ke BagBl Cupdn Y s A Y clllall of Gal D o eyl -1
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: Jaly 3D = A NB’
P(D) = P(A' N B")
P(D) = P(AUB)
P(D) = 1 — P(A U B)
P(D) = 1 — P(A) — P(B) + P(AN B)
P(D) =1 —0.10 — 0.30 + 0.05 = 0.65

o balll Cionrfn ¥ 5 oo Y opl DU Ay gl A Al

.65%
XnieB/A resthdl Gaaslt -2
P(ANnB) 0.05
B = = = (.5

P(B|A) P(A) 0.10
cpitadl o e el ey pd W Ul A Al Ay il LSl
%50
il &aalt -5

ol kit ol (383 13 (Independent Events)
oo S Jldind elae Juals (sl A, B cplitadl (pianll adalis Jlial 1
: ol B, A ol

P(A N B) = P(A)P(B)

il B gy ae g fluY A Gl gy Jlal -2
P(A|B) = P(A)
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Ghaaf A M 1-5
Gins 1Y) s L) leie Job Wils (A, B, C caal 2800 Lyl culS 1y
ol U 8l

stia e Ailue A, B, C s -1
P(AnBNC) = P(A) P(B) P(C) -2
Linpa 2-5

Liay) Aliia A", B/, € Gilaal o6 e A, B, C caaaY! culg 1)

:(20) Jis
& Al plaall 4 leaal gl i B cuelaial Lo Bl pae (o)
coluall

B ol luall plaal ge jal el of sl Bl A S 130
coladl g laal ool el s

i gllaally
ol 1y -1
P(ANnB) =025, P(B) =05 , P(A) =04
$ oMl By A (liasdl Jed
POy el i B s A OIS 1 -2
P(B)=05 , P(A) =04
Soetaayl g el ek YT Jlead L
tdadl
s Dl dayd sl —1
P(A n B) = P(A)P(B)
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slual
P(ANB) = 0.25
P(A)P(B) = 0.4 X 0.5 = 0.2
rof Cum Al ods (A e g PN Ld of mdalsll Gy

P(ANB) # P(A)P(B)

b cpelaia¥! oo maadl aly W Qs of -2
P(AUB) =P(A'nB')
fdieg o Miua olias B/ A" ol (o Miie B 5 A gl o Lagg
P(AUB) = P(A)P(B)
= (1 -P(A))(1 —P(B))
=(1-0.4)(1-0.5)
= (0.6)(0.5) = 0.3
. 0.30 s cpelaa¥) el Jaly V of Jlast of
:(21) Jla

gy oo Gllitue Pheat SU dragd Gl s prbia (sl
90% st eleil vie Jlaaiudld saka 5l 35ag Jlaind IS 13l (Liany

fasilally
felall vie Jleaidl 33gae S e 5yl agag Jldial Li—1
Sl e Jlamiadl siata dadh 5aady 35l 585 of Jlaial -2
fallall wie Madid yitala e Lt o o Jliiad L3
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tJadt
5 el i Jlatndl sala IV Ll of Ga g A O pas -1
4l 5 eclhll die Jletadl sala A0l sl of as B
AUB : 5 qolladl Cial
P(AUB) = P(A) + P(B) — P(AN B)
tol iine B 5 A of Ly
P(AUB) = P(A) + P(B) — P(A)P(B)
P(AUB) = 0.9 + 0.9 — (0.9)(0.9) = 0.99
tddie codhall die Jlaatindl 33ala Jadd 3aals )l ey Ciaa C S -2
C=(ANB)U(BNA)
P(C) = P[(ANB") U (BN A")]
:o oldlie BNA' 3 ANB' Ghssll of Ly
P(C) = P(ANB") + P(BN A")
Piss B jA 5 Mliiaa B 5 A ol (Miiae B 5 A ofiaall of Lays
: Ml
P(C) = P(A)P(B') + P(B)P(4")
P(C) = (0.90)(0.10) + (0.90)(0.10) = 0.18
ctlll ve Jleidl] giiala e ol 058 o G D o8I -3
HRYRTS
D=A"nB
P(D) = P(A’ N B')
taie g oM B g AT (8 (MEe B 5 A cfiaa) of L
P(D) = P(A")P(B") = (0.1)(0.1) = 0.01
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:(22) Jua
O Ml cqpulalt Jeo Jltupll A lday laghy iSe AplipSa 4 lédsga
Qs Ably 5e 90% iS5 iSall Jibay (g0 B0% oy V1 Cala gl
50% ilS 5 i€l Sy (o 20% gty A Calapddl 8 5 cotla]
a8 dogbaddl Jilull Ga Lilsdie Ay chma coUaal G0 aliley (o
il
tastlaally
colaad o0 Ayl oda &8 o Jlainl ol -
Al odn aoke Al ga S Cilsall 558 of Jliind a2
tdadt
t ot ks galt delida (e gmall Al o Caaall A 5 3ol
P(A) = 0.80
AU kil Ao bl (ye Ay gmnall Al )l o C2al By eyl
P(B) = 0.20
rellaal g0 Dygaeal ALl of Ciaall € o ey
P(CIA) = 0.90
P(C|B) = 0.50
s gl Gaaall -1
E=Cn(AUB)=(AnCU(BnQC)

Wy G b Al ¥ il s ANC 5 BNC 108
Bl sals
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P(E) = P(ANC) +P(BNC)
P(E) = P(A)P(C|A) + P(B)P(C|B)
P(E) = 0.80(0.90) + 0.20(0.50) = 0.82
BIC st custhaall csal) -2
P(BNC) _P(B)P(CIB)

PEIO =50 TR
P(B|C) = (0.28?58.50) = 0.121951

S Juaiadh -6

oo a8 ) 458 Y e iaa psdy Jlaiad s sie Ll L T
iyt Gy eyl Claa cililee Jagail @l by (igliall edaay
S Aigall ol 25303 o Capetitl KU Jlaia

ciial 13 4} A5jad S Auadl slimd e Hy, Hp,ooo Hy 0 a8
1A 40N Lo g il
Hi=iA.: P(H)E 0-1
H, UH,U...UH, =S -2
vij=12,.,n , i#j : Hyn H,=0 -3

t ol WS SN a8 Jans

S e A OS5 ¢S ) slaadd A3 Hy, Hy, .0, Hy 3 a1 clS 1Y
s ((1-6) Jsalt ylash)

P(A) = ) P(H)P(AIH)
i=1
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S Liall o lab At Yy (1-6) Jsa
:(23) Jua
S D AT G gomay sehig S Dy lian IS a)f GuS osn
o Canaiagy IV GuSl (e Aflpde 38 CRAY Lehigu IS Guady oliay
r el aSI e B8 MY 2y G & BN S
tcasthaally
Colagun A Gkl e dyganeadl 880 ()65 of Jlaiad Lo

dadl

Y sl e slimn 38 G o Jall Gal B el eyl

¥ sl e e laga 38 cae e Jhall Giasll C el

) Gu e el B8 Canaa Ao JIAl caaall A e il

Ga BS G Apad 6 S Aipll eliadl s (M8 C 5 B ol ddaadlayg
:ngi cJat sl

BNC=@¢, BuC=S, PB)>0, PC)>0
P(B) = 4/7

P(C) = 3/7
P(A|B) = 5/9
P(A|C) = 6/9
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S Ol ¢gsil Caunnd
P(A) = p(B)P(A[B) + p(C)P(AIC)
=4/7%x5/9 +3/7%6/95=10.60317
b A -7
A, Ay, Ap e e Ll Slaal Y S duell climd U 13
s sl Ul 56 S e A e gl dal e B
RIS 121
=1 ) j
oY llyy el Jlanl ol (Bayes' Rule) b o5 sl 1 om
tghs A 8 el a1 aal A 1Y W) A Y A Gl
Al e aadsy chiell plosd JS3% SdaalI @l sy AL A, A,
G ld e bl UCey A sl gy aiad cady of cang Syl
Ngia JS Jliialg ac
:(24) Jua
Jial Ly ¢0.15 Ao juee calS 13 Galal sjlun el Jlaial of (g
0.03 dejuue oS3 o) 1 Caolad Lgaia s
0.20 e jan 45l am 358 of Jlaial of LS
i ghlaall
ialad Gy of Jlaind Lad an <l 4l apeas o8 1) —1
fepull Aa i (585 of Jldial Led s Caslas adg o8 4df Liale 13 ~2

P(AxlA) =

sJadl
tle e 4%k 358 e of Gl B 3 eyl
P(B) = 0.20
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ey 43l 35 Y s of Al € ey
P(C) = 0.80
rala 4l gy 8 hama of o Jlall Gsll A 4 e
P(A|C) = 0.03
P(A|B) = 0.15
oy S Anall plindl A33a3 (ISE B 5 C of ddaadlay — 1
BnC=¢, BuC=sS, P(B),P(C)>0
A8 13 ol e ety of Jlaiad 558y U Sl gl Gk
RSP
P(A) = P(B)P(A|B) + P(C)P(A|C)

P(A) = (0.20)(0.15) + (0.80)(0.03)
P(A) = 0.054

yrw Al g G Gl % of Jlaal 0K b gl ey 2

FESWERT
P(B)P(A|B) 0.20 X 0.15
P(BI|A) = P(A) = 0054 = (.555556
:(25) Jua
¢ Ay, Ap Az Ay il e o i gk iy e b Lhaa daling

Lhpdie o . giuaall JSU 2 e il e 20%, 30%, 40%, 10%
| T gl i piaal) 2l e Bany Ll

tastlaally

tA; Y s 2l e s$ of Jlbal aal
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Jadl
2 2y g i) illanall Lagi Maie ciyma saay z L caaa D oS4
sl Akl ey laay)

P(D|A,) =0.05 ,  P(D|Ay) = 0.07

P(DJA;) =0.06 ,  P(D|A,) = 0.09
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