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gllill Oglany on 05 OF Jlaar! Lo ¢ Bebliow 151 pud oomy 5 (s 5,401 OF o de 13

0.70
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p(B,) ( El ) 35
100

P(A | B,)

-1

-2
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IPNEA] Jlez1

0.20
0.30
0.20
0.10
0.10
0.05
0.05

Lyl c;.:..q..U @JJ\ sLadR
A ={R =50}
B={R:40 < R <50}
C={R:30 £ R <40}
D={R:20 < R <30}
E={R:10 < R <20}
F={R: 0=<R<10}
G={R<0}

as by Yl bl ks o ASEL Jld! pded) L3 e dedded) dwlyll s B

Lol &5}&.&” cg)\ Of dLd b 6"! Jes J..g..."ﬁ diw 2 dayg GL‘;J?\ o IO e-\.ﬂ.‘d\ 4B pony

Jodad! Y T ;L’J.:..&A @\.«S\ JrReN) (a.\.é u»\.«ozﬁ\ o ey . ylus Ogehe 20 ¢ YT e N

gl AiSlas b Cosl G, F, E &slgodl dols g adpbs oKy ¥ 3ol

D Jed

J={R 220} :of G dezay dgdadd) as2de OB ade

J=AUBUCUD

P(J)=P(A) + P(B) + P(C) + P(D)
P(J)=0.20+0.30+0.20+0.10 = 0.80

P(A|J)= P(Q(SJ) . FF’)((?; =
P(B|J) = P(E(?)J) = F;,(('?; = 8:28 =0.375
P(C|J)= P(F?(S‘)J) - FF’)(((J:)) =220 025
P(D[J)= P(F',D(?)J) R F;(([J))) = 8: ég =0.125

of gsi

O}gea J et OB adeg

Adlias &g @Y

g;?:ﬂl: éfl.':.:..‘\ UQ.\.AS d‘g'“'lﬁ

e iy 096 2-6—1

OF 31 S dual) sliad ke dBjme S3lg> AN oo (A2 (AL &odigad) Cils 13)

Jas|

G Olsle da o 0

<dls Mw&:},.’,ﬁf



Jo¥) (il ) Juadl) - e Liaal) 5 )) Y] anidl - Al s jad) — daaS cusllesf 5alad)
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Of Cooey S il slipd i o D0ya0 B Sy disl> Y

B=SNB
192 B @il Sgdo Jlaart OB S e 4 A geme B O

P(B)=P(A,)P(B|A,)+P(A,)P(B|A,) +......... +P(A,)P(B|A,)
Bayes silds comm Lo 1day

HyY) Sled Cadg L3 B Culs 13 Al Susdl &gu Ol

P(A)P(B|A)

P(AI|B) = P(A)P(BIA) +....c.... +P(A,)P(B|A,)

Bayes i ki o2 oday

oo (Y050) A Ja5 haay J) el e delad) Jis oS,e W A, B, C:(16)Ju
Sy JI Joas 1 sl A SO 131 s (Y0 30) C Jaus (%020) B Jigs dstadl
G astadl el 138 (0,07 ,0.03 ,0.01) 2 Jisd) Je B oaly 86 0455

D dleax) g2 b lds) Oy ly 3y

PHIERCERRIN |

B Ayt b e Wadie 065 OF Jlea! ga L A& CulST13) .2
dsdle 0S5 01 .3

A S b e Usdie 055 0T Jlear! 52 b ddle Cals13) .4

4l 0.01D
wu D
dalla 0.99N
44l 0.03D

T4alla 097N

C 30% s 0.07D

A 500 dle N

B 20%

4alla 0.93N

1-P(D)=P(A)P(D|A) +P(B)P(D|B) + P(C)P(D|C)
=(0.50) (0.01) + (0.20) (0.03) + (0.30) (0.07)
=0.005 +0.006 + 0.021 = 0.032
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P(B)P(D|B)

P(D)
~(0.20)(0.03)
~0.032

3-P(N)=P(AP(N|A) +P(B)P(N|B) + P(C)P(N|C)
= (0.50) (0.99) + (0.20) (0.97) + (0.30) (0.93)
=0.495 + 0.194 + 0.279
=0.968

P(AP(N|A)
P(N)
_ (0.50)(0.99)

0.968
L) o Jo¥1 BSL) OF oy Lyglonse ety Oldo gl aer it LS &3:(17)Jle

2-P(B|D) =

=0.1875

4-P(A|N) =

=0.5113

LYl e By By Oyt Y08 Gy Wy Y010 Gy 4561y Y05 Gy [
(01 It
D 3..;},,&.4 (J}is o1
G e 055 01.2
gl @l oa AW AST) OF Jlexs! 52 Lo dpas CilST131.3
gl all op Ll RS OF Jlear! 52 b dodle colST131.4
Cama (.05
Joud!
b= 0.95

Qe (.10

L= 0.90

Sama (.08

P(IIT) =~
3 alla 0.92

1-P(D) = P(I)P(D| 1)+ P(I)P(D]| 1)+ P(111)P(D| I11)
1 1 1
= £(005) + ~(0.10) + ~(0.08)
=0.076

2-P(G)=P(1)P(G| 1)+ P(IP(G| 1)+ P(I11)P(G| I11)
1 1 1
= (095) + 2(0.90) + (0.92)
=0.923
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1
~(0.08)
3-P(I11| D) = P(”'F),E’é? ) _ 30_076 ~0.35

P(IP(G| I1) ;(0-90)

4-PING)=""5G)  ~ ooz

=0.325
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Random Variables and Probability Distributions
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Syl piel) Jlazm ) 4 st X pneld BSaad) o) 4y JoY) cpsges o 05K Jodxr 389 ¢
LSy P(X =x) = (X)) et 1) ezt @il a0 Sty ¢ X X=X, Xp 000, X }
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Xy Jx,)
T 1

Jradid! (Jlgdall penad] Sl 1 aisdl Jgur

Jas|
e Olsle da 0 LS e yaliy g0, ]



Jo¥) (il g Jual) - s lial) 5 )Y acd - uilll) U pad) — dsaS caillsf 253Lad)
tok b AN sda ailas ey ¢ il AT Ay (X)) DI e
el Ay il o e Bl AN W15 0b 0 ded JS01
0< f(x)<1
w1 () gl Joabiad) Jlgtall pizad) 0d IS Alia) ¥ lezm Y g geme O] -
S () =1 of ol ot
X

A
Jrated) Slgiall panel) Lt DIV €L dL f gl pazeld Laernd) 1) B s
LU Sy
F(X) = P(X <X) = (%)
X o i
Uy
...... ¢ P(X2)  P(Xp) eotsy X Jlssall mhnadl oob Jtas XN eenne Xp X colS13)

el o8 g Jrey @3 oL aBsdt O X b e ded ST et Jleam Y1 Jies P(Xp)
Qy\ A“’Y\ - 5 X o 3 ‘_.)J 2 Ul 2\ &JA ATA A ZL. A °.‘.J-’J . s ) X
g b

E(X) =X, P(X;) +X,P(X ,) +....4+ X, P(Xp)
(SIS By B L) L
02 =V(X) =EX? - (EX)?
¢ 0.60 Supdt Ul oo dylond) 81,001 ol Slages ded OF pghaadl 0 0157131 1(18) Jlos
tghhelly (obgkis U1 a6 x5l (0.40 ZUll Y EIEYI e Wl e O5SG Loiy
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Lol Jham Yl il 08T @
P(X <15) «P(X =15) (P(X <1) (P(X =1) Jz>l sa L o
LS gl e Bl mid) @isleall sua) by glesd) Lugll e
e gadl Galeall sds gp Lad ¢ 81 pdid) L) B3l e (200) Wd OLSTI3) @
A N s o8 SR Y OV e g1
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g il g1l aac
x P(X=x)=f{x)
2 s N )
0.60 . Sl (oSl 50 ey 2 036
s pal <
0.60 = S
0.40 ol CeaSaal, 3a1) 1 0.24
0.60 a8 _pal (PR RN 1 0.24
0.40 R <
JL
0.40 o=l L (o=l,oaD 0 0.16

X (S gl o 81 ziad) Gosteall sudd Jla Y1 ajdl o
Ul e B it Gsleall sus pa Slgdall maxell Oy (opigms @l Oga P OF agdacdt e
PR PEE SN U S-OON [ [V R KU |
(AT A7) bl B COS3L Gl Y gl  igall CISTI5) X=0
3 (Sl 2Ty Ll i ColS13) @ (SO gt e gl us T OLST13) X=1
(AT D
(Sl Sl Bl B SO 13) & (o) g1 o (igenll O 13) X=2
ol Yl o i odos YLl bs g « Xi{X=0,1,2} a0l pizadt Al o5 g
198 X Gyl el Sl gl 055 o3 ny ol s 2 LS 1) BBl Al

x, | f(x)
0 0.16
1 0.48
2 0.36
> 1

S U e B il @istealt sua Jlea Y1 ayysdl Jodr
(X) et A1s - @
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X, | F(x) F(x)

0 |0.16 | F(0O)=P(X<0)=0.16

1 1048 | F@=P(X<1)=0.16+0.48=0.64

2 1036 | F(2)=P(X <2)=0.64+0.36=1.00
Sum 1

Sl e B i) Gaslall Sua) memd) aisdlly (Sl auyglt Jgdr

P(X <1.5) «P(X =15) P(X <1) (P(X =1) —:&Y¥ka>Yl Ol o
P(X =1) = f (1) =0.48
P(X <1)=F(1) =0.64
P(X =15)= f(1.5) =0
P(X <1.5)= F(1.5) = F(1) = 0.64

W aslomed oy Jgir 28-S i (gylamedl Byl olawod! bwgll Gl

e LS allzy O x F(x) L DoxZ f(x) X

X; x? fx) | xf(x) | xf(x)

0 0 0.16 0 0

1 1 0.48 0.48 0.48

2 4 0.36 0.72 1.44
Sum 1 1.20 1.92

p=2% F(X)=120 3 glasdl g 13)
o? =Y x? f(x)—pu® =1.92—(1.20)2 = 0.48 : a5 Ly

Ja O e W1 adgnadl Gsbuall ds g Led ¢ 8 piedl 2l Gisles e (200) el 0TI

A5 NS g o8
No.of Package = 200* P(X <1) = 200* F(1) = 200(0.16 + 0.48) = 200(0.64) =128

BB a5y gSgand 1 Sl gll duad oz W1 aisdl b bed 1 (19) Jloe

¢ X pgid) I Bl Gl Al 0 yshally feoedd) Ol paoeine]
Xi+C

f(x)= T xi=12,34
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C culdl urgl —1

AU gl Sl ) i) Sylaadt Bl ity L gl ! —2

(S sl o F(X) o) aaysd! Jyur 058 -3

Ay o8 Sl B A Y B

Shizy 3 o8 Mgl dipp (I ) i —
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1_
4 4 .
=3 ) =1=Y X0
1 — 18
l1+c 2+c 3+Cc 4+c
+ + + =1
18 18 18 18
:>i[10+4c]:1
18
=4c=8=c=2
2_
X Xi2 f(x;) X, f(x) Xi2 f(x;)
1 1 3/18 3/18 3/18
2 4 4/18 8/18 16/18
3 9 5/18 15/18 45/18
4 16 6/18 24/18 96/18
Sum 1 50/18 160/18
p= % f(x)=50/18 s glewndl Lug 13|
160 (50) 95
O'2= X2 f X.)— 2:—— _ e p— 0 ."\_::J\
> oxt (%) —p T gy o
3_
;i | f(x) F(x)
1| 318 F(1) = P(X <1)=3/18
2 | 418 | F(2)=P(X <2)=3/18+4/18=7/18
3 | 5/18 | F(3)=P(X <3)=7/18+5/18=12/18
4 6/18 F(4)=P(X <4)=12/18+6/18=1

P(X <2)=P(X <1)=F()=3/18
P(X >3)=P(X 24)=1-P(X <3)=1-F(3) =1—(12/18) =6/18 = f (X = 4)

o5 dabkind! oY) Oyt 2—7-1

S Cligdl 2y Ao Al Olyyg plshll jan s ekl 1) e S B

sdag ¢« f(X) b DIy owd (Belyy Udlas G )b o8 il @b OVl Oler Sy
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Ayt o aeszeal) a1 ay sl Alex Y1 ol Ol (b oLl g (W ggoms Al $HU>
(Fa1sd) gigdly ! JW ag el 1 (B Lgralyd e (I Olagygd) gl ey

The Binomial Distribution ww/‘,w(wy —f
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o oms X X =012, N} 152 plndl O 5is 58 pa slly X gl pizal) (ke O
AW Dsed) Gy P(X = X) = f(X) Jw¥) oy

f(x}:[ﬁ] prg" ™t x=012, n

Zau;su%nyX)L#‘éfbéA&‘;b(Q)Oi 3

a Jlod & .3}_«_‘,_1\ 4 A*sh J o éj If C\ > SN > 5 s b Y g2 0\5
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(u=zx s =np)

(e a8 Jloxl J) gluss @il pad Jlos| OIS Aiby Jady pbsl (10) aiis 1(20)Je

838 bl

el ea b

b oge (4) 1

g Sl s pds Jloz>t =2

g O BY e s Jlext =3
s oUWl wSY e s Jlezl -4
Jod!
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pia 4 (s Jlial ]
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PG =0)=cp (%)0 (%)10—0 =0.00097

e (i) JBY) e Gyt Jlada) 3
PG >2)=P(x=2)+P(} =3)+......P§ =10)

or

p(x >2)=1-p(x < 2)=1—{p(x = 0)+p(x =1)} = 0.989
pia Ol SISY) e (s Juain) 4

p(x <2)=p(x =0)+p(x =1)+p(x =2)

0, 410-10 1,,10-1 2, 2 \10-2
_cwfl)(1 o(1)(1 o 1)1} 7 _
-op3)(z) w)e) rlE)(E) o

b ddog (15) gl o3 131 dmze Sty T SO 1 (2 Dgers dakos o) dews oS 13) 1 (21) e
8| PEL P
P oe ¥ cl-« 3329 1
By drs dades 359 pls

2
Argere By dakw 3V Js 3
gl B pldly Yl B dead! Slusgl sus bwge 4

ﬂ
1 1 6
=15 Py 0=l
3, ~\15-3
1-p(X =3)= C%S(%j (gj =0.03477

=1-0.099=0.9
1
4- E(X)=¢€ =n.p =15[7j =2.142

Jas|
e Olsle da 0 LS e yaliy g0, ]



Jo¥) (il ) Juadl) - e Liaal) 5 )) Y] anidl - Al s jad) — daaS cusllesf 5alad)

V(X)= (2 =n.p.q=15 Gj (gj _1.8367

Poisson Distribution  Jsw/saJ/ 218l —c
PLROIRCY I RV UL NPT PRUIRES (RPIC IS g UM (PR IR VPR IR RTIFIRE S

reldd el ey (g gBalt 8y50 Sl Wl
X i{x=012,..} 3 I doms dnko (00 8p0¥1 eSgzas A1 Slugll 0s @
X {x=012,.} pmged) N> Loy}l foobonadl o s £ 95 R D pp 345 @
X {x=012,..} . &8> 10 LI pgods o cpddl U s @
X i{x=012,..} & & okl jaiull $)l) Ol sus @
X i {x=012,.} g5 I slpoodl agoeld §l) Jols Oipe 34 @
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sl B8y fh=NF P 5 e o) Jidaod Wby D5l £3589 Ol e S Lwgie OIS 13)
LD QU PEVI RS SN[ FERVINURR RPN RVIRT PRUEIES [ PRUCLIVIER VARV IS D ST =-vl
P(X =X) = f(X) Jam¥1 OB ( pod! o dguis 428 o )L cdad) 1dag « X 1 {Xx=012,..}
Usbrad) ity Gy (Juaad) gl Wby 1 pdl e X 3 S3bdl gy Jlaaml 8y (sl
ra L

€=2.718 : » Lgedy chwlod) SNV jam b drgiy ( ornbal) guylell plul & € OF e
tomed!l (I Jleid) (e AW Oghsdl gLl dwlod! DY plisianly ged Ol O;ﬁ <l 9
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— i SV g Ogwlpr aasd
E(X)=¢ =02
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n =200

4
P=100

4
= * :2 — | =
e=n*p Oo(looj 8

1) p(x>3)=1-p(x<3)

=1-{p(x=0)+p(x =1)+ p(x = 2)+ p(x =3)}

or 1 21 T3

-8g0 o-8gl o892 o-8g3
:1_{e8 e"8 e"8 eS}

=1-{0.000335+0.00268 +0.010734 +0.0286}

=1—{0.04237}=0.957

2)p(x >1)=1-p(p(x <1))=1-p(x =0)

=1-0.000335=0.9996

3)e =E(X)=02=8

'G’“T Js st gy Sles e Al B5)dd b Slia Ol Sylaadt dol s 2>y 1(23) Jle
Le ool pgdl 4 sl Y Juas iy sl ags a3 sl Jums iy Eo g,.,...m_eﬁ 2 SV
fCdl agd g Slles B sl 3529 e Juoam) g2 b
Sy agd eI Olhes B ulas OISy Juoart g8 .o
Camdl g I ST gl sllasl ] ST Jlost g2 Loz
elay Yy Sl g sllasl SISG)) pus Jlazm! 2 5

Jodt

Gl 25 D=3 o

syl 0sd D=4
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fX)=2 2 X=0,..
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(D el pgd LY OLles 2 glasi S99 pds Jlat

_30e‘3

=0.0497

P1(0)
(2 sl psd pYt Sbhes b ol SIS Jlee Lo

42— 4
PR)=2" =

.Jé\ ji sllasi & Jlea! dze U:“-‘ = o Y f"ff ji clesi a;u)i g&s)\ Jlazt ¥a

P(X>4)=1-P(X<3)
=1-[P(0)+P@Q)+P(2)+P(3)]

303

0! =0.0497

PO)=

3373

P(3)==—;—=0.2240

p(X > 4)=1— (0497 +.1493+.2240+.2240)=0.353

Pl(O)ﬂ Pz(O) ) 9\&3){2{\5 Ced! 42 las qlis)\ pds Jlaz!.d

P:(0)=0.0497 ot o2 (£ B o
44e—4
P(0)="——=0.0183 i

& Jam PANB)=P(A)P(B) i)t sustill plusiealys

P(A " B)=P(A).P(B)= P:(0)~ P(0)=(0.0497)0.0183)=0.0009
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