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{A1, Az, An} € € Jolall bl SIsd) e Augin Acgame Y B
P(UA;) = X P(4) ois
P() =1 850 cuxll Jozs) ®

Jles¥l e Al abyladdl asy 4.4

AW abylanl) miiad o oS 2abadl alead) e ol
P(D) = 0 dmiwn &u> JSI (1

P(A) =1—P(A) olé A samll JeSe A o5 13) (2

P(A) < P(B) olé ACB 513y o> By A 13- (3
(Disjunctive Axiom JLaai¥l daw) :old cndu> B 9 A oK 13] (4

P(AUB)=P(A)+P(B)—P(ANB)
OLd AR o {A1, Az, An} Ae goo &53’ dley Poincaré’ 4_9&3\3_3 e slaudly

n n
P (U Ai> - Z ((—1)k—1 Z P(Ay N Ay N .0 Aik)>
1<i1<i2<---<ik<n

i=1 k=1
(oL 4dlae Blasl Jies BeA &l ek 13) (5

(ANB)=¢ % P(AUB) = P(A) + P(B)
P(A)=P(ANB)+P(ANB):3ls B g A oybu> Y (6

P(UA) <Y P(A): ok {4, A, ..., A} 210 e e e gama ¥ (7
adlie Glasi Ay, Ay, 0, Ay Slasd css A = A; U A, U - U A, 2o 13) (8

P(A) = P(A1) + P(A2) + -+ P(4n) :old

i=1

ole @ l Ai S {Al,AZ,...} KARESY Y dc gaza éy 9

(monotone sequential continuity gy Jtudud 5liwl) [im,, P(A)=0
:(Theorem of total probabilities) &SI =¥lais¥| &ylas (10

s Bi oY e Jalis pllas (S

P(A) =X P(ANBy) . VA

! Henri Poincaré, (1854 — 1912) & Abraham de Moivre, (1667 — 1754).
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(el L) Laslsadl Jul=al) 5.0

Combinatorial Analysis (Enumeration Methods)

dag, ) wiladl sae wyamd (§ Sude (ool ) ool pamy e dial Ll 29
e dpens ezl G Glall e adlenll Jutarll day Adlgdee ot Agan il
Anad) dall Gl sy e yzd) LSl mlud!

(Factorial n) n o gyias g Selad!
Nl 7 e Banball slael Gy dials Ny 5 (Gole Nl N Cgpne o
Wapally dya9
N'=1x2x3x.. .x(n-l)xn

sLeidl e paie N Ly oF oS NI Glall sue 529
N asbas

or=1 -

N=[1x2x3x...x(0-D]xn=[(n-1)!] xn .

Permutations < bad!
M) Calizsg . puate N el 4550 308 S 9l Aadis S« jumie NI Dbus (oud

N1 Lelally o bl suse oy (oo i) L 298U unliall iy o
Pb=nX(n—-1)Xn—-2)X..Xx2X1=n! ..

kn ...ek3 4k2 sk1 Q.A&J.CM JD.'}.J Z\.C.M‘ &9)44-1-9 n e R le ‘.SJ_ :Zdé}m
dae OG calites gmie ky ot k3 Hky H k=i Alide peic

n!
Prjer ez = kg Ixleg ey g9 ol
:Jle
P (o LSS LiSey sie o | LSy Aaline dab o5 sbice asbe §
1.9.8.3 - Js> (couples) 7195l Luns sl a3
9.9.6 .4 4.4 .1-o skl 1B (6T 1538 ane ae Byidiae Buile
Py, = 3'77'2' =420 ¢ P,=41=24 = 10! : J=]|
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Arrangements < Lus |
aie N elld 5,1 Gla s ae « piaie N ot 0 S cws P ol (ol
(oo i) L oS ppoliall Ao\ o iy culus il Calizesy 4 S P s

n!
b _ —
An—m—nX(Tl—l)X"'X(n—p'l-l)!
An = n! gl oludl geibas oo
:Jle
At =2=360 :ya

Combinaisons <lid g4l
maie PaslLed (S @ Glall sue (29 «ddin)] degazl/ siis polic sinii s/

o

S @.444 hhljj\”.” SLC‘J.A Q92 ;\.5.&92\ OR s n (e ZLCW QN (e 9@3‘ Y

2 381!
|
P = n!
" oplx(n—p)!
Blelye 90 Aegazll aly3l L a1 o (S @1 leaeSTl gaazme (g1 (3edlsll sae : (
e Al

Lt ol ) Aegoazll 2,81 aue : N
Acgazll 21,81 G5 4a S et p

:Jle

181 AB.AC :AD (BC .BD (D 3yl 6 (£ i€ 4 (4o ol L iS55 o ey &1 Gylall sue
2 4! _4x3x20 12
YT 2Ix(4=-2) 21x2! 2
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:3edlsll Lasbas
siad SLAS sue Gsbuy N o o e Polis] ikl sae Ch=C P o
Sel) bty (tsdstll ad pemnie Nl oy 0 umic n-p)usi
C=C_, +F (= (%=
Agbal) kel of aedl LS jgiws @

n
(x_l_y)nzzck Xxkyn k —

w> xZy"E p e (M)x™y + 4™
= (1+ D" =3fCh o
L LYl olus § 3lsnll Jloatal Gadas Jlie

(9555 day O asaidy el 03 5 Jlay 09 i (00 clgsae 12 (g0 Lo 48,5 Bl0] (udma 095y
slacl 04 o Lixd

$laid Aoy el (e Liselll Goums o Jasl Lo

(e +y)" =y" + (Wxy™ ™ + (

Lo JUI cnols 5y cibis sty e yall (s s oqund o &Mm of Lus sl 13) .o
&w e ol e Al ot oF Jlozs|
J=d
Zoiady miyd 0939 51,85 (093 L | @y 1dadd A9 Blhal e Azl goims o Jlaas-f
(NS (e elae¥l 2ely L e Jppmoel) 1Sl ¥l [Q] (ol (ol 2 gazmn piolic sue

_ 121 4px11x10x9x8! __ 11880 __ v
T o41x(8)! | (ax3xax1)xsl | 24 495 USes dix]
Zgﬁj\./.«g F Jli>18 (1add suslg Bi).&‘ e Ll elgis! Jiay LS'-:"H Sasdl F M
P(F) =E_M=E=05091

2] c‘ll 495

é QT Lo JUWl O.‘.-"iﬁ g by Sy 5y s (e ol ua\_%.;d 4 Q\ Lo 81 13)-0

Sl Q)] ol Aegazen polic sue zpsiud dedeg s 1,SHl pie po peo il !
. . _ 44 _ 121 qox11x10x9x8! _ .
uSes uxt |Q] = A7, =@ = = 11880 WS wsall

Ll goizms oF Jlaa! duleg J3Y1 e ol e @il clgi>) Jiay i)l Susdl M gl

(gobun JBY e cnlay e
M| _ (A3xAg)+(A3xA3)+(A5xA3) _ 4968

P(M) = = s e =0,4181
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Conditional probability L, 2l Jls¥! 6.1

A (oo ozl e §ad9 4350 aad a8y a8 luae U o wlay Boymes cuyal 13) Llesd
(&3 Adlarsdl AN WL e oy Adlens¥ | 8 yguall paws of <Us ola 50 Bus
il pad o Leld (o0 Lo 9500 Wpmty Aalaall Slus¥) e Siu> 89 Ayaa ()
O (b gyiie) Uatun pe Sluxl (2 Glly Leld Lzl daladl) 3Y) &lusyl
Leausi £989 LIS (e (@ls 2ymally Gllaiie Legl paas o) S Logyd) Jlansdl
341 gsd9 3 35

Iaéa_).aj

Jlaix! S A g989 byd wie B Gl Lgyadl Jlas¥l of Joyidl Jlaisdl s

P(B/A) =3 43 390,ll ;S (adg ud A Ssidl () (o) @ladl an B il £439
_ P(ANB)

C(P(A)>0) Jimin e Esu> A Eos ol cntiolad! o) e Jedsg

:Jle
Bygsall cuyeds 13) Al dpapdl (§ P AL Hods Jlaio) sl (50 2583 Anlad ¢LA]] &yzes uiad
do¥l sl G F

: J=JI

, Q oSy ¢ P(B/A) Jlei>! Glus ga gllall

- < (JW) Al slad puad o

2 2 F —>PF % (ol a,ai {PP, PF, FP, FF} = Q)

o i . | do¥) &aydl @ F 5ot A

A 5 P —> FP —
F< Il 25l duayll 3 P Lls < B
12 P —FF 2

{FP}=AMNB. {PP, FP}=B . {FP, FF}=A

140 ) 11 Zeaydl

2 1
P(A) =Z,P(AnB) =Z

P(B/A) = P(If(g)B) =3=7=05=50% : P(B/A) Jlai>! (1655

NN IN] NS
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b gpdd) Jlad| ailias
OB By A > -

P(AN B) = P(A) x P(B/A)
(S, oYl y9iws) P(A N B) = P(B) X P(A/B)

P(A/B) =1—P(4/B) -

:Jla
slhe] @iy com Y ol diule) o del=iy pasdl psdy N ol A A § 05 oF pasd oSay
(JW Joguzdl @ c¥lazsl
() @b Jeloms (+) gl Jeds
0,002 0,010 A WLl

0,987 0,001 (o) B> dyamy
O « Bayly .pased 1000 S o o0 add Based 12 el G « 10 5,00 A el o Lasy
Al Oy pan b Blae dusye ST Clagsl 5y Ul Glall (as,ll wie ol Jeloeall
P(A)=12/1000 :aJll ab, sl c¥lasdl de Juaxs

P(ANA+) = 10X P(asles A +)
P(A/+) =0,010/0,011 =10/11=0,909 P(+/A) =0,010/0,012=10/12 = 0,833
P(esle/-) =0,987/0,989 = 987/989=0,998 | P(-/@sles) = 0,987/0,988 = 987/988 = 0,999

Bayes'' theorem _.L.¥| Lylas 9l 3ab Lylas 7

:(Bayes’ rule) 3L sucls 1.7.1

tdileg  P(B)0 ) oas - 1 4 ylas

(... P(A/B) = P(B;?;;’ 4
ol
P(A/B) = T2 ol 1Y
P(BI =22

P(ANB) = P(BJA)P(A) :asll daeall cusys sslely

! Thomas Bayes (1702 - 1761)
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(e day a5 (1) 2plasdl (L8 diley
el Sl @l JULL 3 Jead 3L Bucld ol o STl
P(A)=12/1000 P(+)=0,011=11/1000 P(A/+)=10/11 Lo

10 12

P(+/A)P(A) 12 1000 10 R .

P(A/+) = ) = 121000 _ ’rl ide hami b Bueld alusiul
1000

(IS 3lazdVly AWy caalll ydazy Aalasll Bladl o degarme § doga s Bucl
A Y LM Alelidias taill 2.7.1

A cus M Q aiall clas § {B, By, ..., Bp} las¥l e Jalid! allasl (S
:old

P(A)= ) P(ANB) = ) P(4/B) x P(B)
i=1 i=1

P(A) = P(A/By) X P(By) + -+ + P(A/By) X P(By)
A=(ANB)UANB,)UANB)UANB)UANB:)U(ANB)

G&A@;w&@ﬂﬁi-ﬁdﬁiﬂ
(JolS &lusl (/sUé.") ;-\):-i

Sl e {B1, By, o+, By} dlade U0 0 5L bl A6l gall - 2 &l
Q 2l clas § alaladly 2bal
0l sy Q=B UB, UB3--UB, y@ = B; N B; &= Vi # )

P(A)= ) P(ANBY) = ) P(A/B) X P(B)
i=1 =1

1ol Bk &us S0 o (2) aleladl daald (e 0L a0,1a3] (1) daadl @uenisg
__ P(A/Br)P(Br) _  P(A/Br)P(Bg)
@-.. PB/A) === = 3% pa/spxpy
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S 055 Of Jlei | Glus e (803 LY g L) Aylas & el sda (od
(A) y5T &> £988 Cuudl g2 (BY) L

s Jlie

%70 &y ¢r93lies oldlally dlall e %20 &1 Az il Bale § cudall &8 Al e iy 3
%60 %50 A M legazll i (§ wldlall dwd 5T Az g9 celans Gs8Ldl (g Oslassio
sl e %30

Aasogia 2dlall sia 0585 o Jleim w1 Al 45T Sz 99 mier 0 Lasess Lolgie past 1308
ol Bl

AW Sl s au s Jd

5 3lee bzl LIl oF Gus Jlatdl (e By 5 By 9 Byl Golgdie slisell 5yall of us A

toH k=2
a1y s bl jassdl of Jlaas! - Sliee I 068G of Jlexs! 2 P(B4)=0,2-
P(A/B1)=0,5 :3lies A>3 bwgie cdlall 058G of Jlaa! 2 P(By)=0,7-
P(B3)=0,1: g2 caras Il OsSG oof Jlass! (395G 13)-

a1y s bzl jassdl of Jlaas! -

PA/B)=0,6 :lowsia oys | P(By/A) =

213 Al sl sl of Jlas! -

P(A/B3)=0,3 :cdyass Ao
P(A/BOP(B,) 0.6 X 0.7

S P(A/B) X P(B) _ (0.2x05) + (0.7 X 0.6) + (0.1 x 0.3)

P(A/By)P(By)
YiP(A/B)) X P(By)

P(B2/A) =

= 0.7636

100%

HE
Independent events dlaiud| &lus¥l 3.7
lia gag P(A/B) = P(A): o 15) tlatus Glasi Jies B g A &l o Joas
ok ddeg B Sl Eigus ‘a...\.c-ji Cgmmy il WA Guxdl Egus
P(AN B) = P(A) x P(B)
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Lol Jsds LS . cMatun olus Lea B g A sl of Jgas Lald 2alall sda

- o -

Se=9

A Szl e Jatus B Easdl Layl 868 B Suxdl e Jatuw A Sl o 13] o

ol {Ay, Az, Ap} el Solexdl e Bigin Aegams ¥ Wslall cueasg
P(NA;) = P(A1) X P(Az) X -+ X P(4,) =11; P(4)

9A > OIS 1318 (&l AdMazwl 9 Ll pgde o bl ave Comy rdlasdle
9A K13 (a3 P(AUB) = P(A) + P(B) 4y (AN B) = @ ¢, (yudlina B
P(ANB)=P(A) X P(B) obd nliiuas B

LY ekl Jods - 2.dgaz]l

Jlaasy|

P(A) € [0,1]
P(A) =1-P(4)

P(AUB) = P(A) + P(B) — P(AN B)
P(AUB) = P(A) + P(B) & .3liie B g A Bislgadl =S 131

P(AN B) = P(A) x P(B/A) = P(B) x P(4/B)
P(ANB) = P(A) X P(B) 4liiua B g A Eislydl cilS 13|

P(B/A) =

P(ANB) _P(A/B) x P(B)

P(A) P(A)

RIPeS |
A

A

Bl A
AUB

BsA
ANB

B/A

YLVl Soalgmdl pad by pasle o - 3.Jguz!

P(AUB) = P(A) + P(B)

Ogslall ]| daldl gos
A daol> L.Sy é‘}" poz (0 sl E"}" NPLSH Laaid ! &é‘}.‘zﬂ
P(A) =1-P(A) | &% oo ] Gl siuadl clinsd
5381 Wl
DA okl o8y bydn B dslxl Jlaasl 06SG | Jleinl o Adla) cloglas sllac) bgpdd! Jlaasd|
__ P(ANB) L dsls
P(B/A) = "o
0ok conilitiun e cnidol> B g A calS 1) | § i oneldl gus] gody Jleis! e oldalzt!
P(ANB) = P(A) x P(B/A) 633 g9y Jlezs| lal |
P(A N4l (onidaiun casiol> B g A calS 13] | yi5a ¥ Jo¥l Walztl g9d9 Jleim| | glidaad! oldslzd!
B) = P(A) X P(B) | .aslil &slnl g8y Jlein!
ol odline cndsls B g A calS 13) ASfin 198 L dzgd Dol | Adlial) pl islgl!
P(AUB) = P(A)+ P(B) —P(ANB)
Ok cnigdline ntol> B g A cK 13) ASfia 75198 L g3 Y ilg> adlal) &gt
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1 Jla

celpas S8 4 g el SIS 3 9 sbap &S 20 el § Baleie e @LyS 9 G Botine
- Bgaigall 1da e dxly o @ @S 3 Cxd

DS 3 cmw Gyb sue Lagall sl cne (1

LA Soalesd) Jlaisf st (2

MUY e sl 5,S ' A

Mgzl EM SIS G e slan 5,5 A0 uxgi ¥ B

!

(3= 84 :ga LSl lda oo 1S 3 s ok sue (1

M eban e 1 geban 2) of (cban A 2 gslan 1) "A (12
(X +H(GBx) =49 50 A Soledd 2 ¥l suc

49 7 i

P(A)—8—4—E :Qal

Celandl il 700 ShS 3 e slize " (slaw 8,8 6l uzsi¥) " B (w2
P(B) === :03) . (3= 3550 B colall 2l ol s
s dasdHle

P(B) =1-P(A) =03 A wlall 1uSlas 2isl> 2 B 2l

2 Jl

090 orS sl e cmand ¢ 5 I T 8 BBy uealll @ Bialeie A2 @L)S S Gemy B9ie
Azl Gl G Loxadl 48]l £ L))

Al ol (S cmaw b dae (e

)0 il
©10)0) Al 5,501 cad Gob 4 9 Jo¥1 5,501 e Gk 5 Ligald
(Bgainall J) slai ¥ Jo¥ gmaudl 5,531)

5X4=20: 2 Eouuall lia 1o o85S coad LSl Gyl suce.

sde g2 Godiall lda e glay) G9s Il e (15,8 cmws Gyl sue NS,
A =5X4=20:,0blc 5 a5 degama oy (opaind Slus)s
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Random Variable & Probability Distributions ‘JLQJJ'Y‘ aj}ﬁb a) gdadl ol paildl -

Random Variable _jlgdall aaill dsyaig pgedo 111
sdzme pall goue ity Judeddl s 98 Lyl dpoaall A Ul g dall pasll poay
§989 yuya39 pril Hguad Wols (¥ cwdi oF Sy JWIL 9 cSaslgmdl Calizl liius
Jeted) Aglgdaad) Slpsall aoziudy paall 1o cndy goue wliday ¥ o Szl

Lol adslls Liwhys Ul oo Zaloall yalshal
el e aladd
sl adad (e due Ay L yad (S LLadl ggama -

Ole dels 3 Lan¥ 5us -

Sodiadl paiald ooliydl cisyadl!
Q = {wy, wy,, Wp} JWI adl slad e Llgde Lyt § Llams Lol (S
Db LS Q Ll clas e 285a0 Loae Wls Jter 4l Lle X ilgdall pazll (oyad
i X Q- R

Viz12,.n,Vw; € Q,3c €ER: X(w;) =c
Uwlia Toae £ Lall cUnd (po O Sio> JST Sl dpalsy Al s Jilgdall paslls
Q360> R e Jlmo ¥ 2uSlall 8y50mll 0585 oy R 2@zl sl
oasais X Als 6f olb (L Aslsdie Lymtd e slinall Q (K 13] 651 Tapmy 4l
[JFETH £5 0 polic o O ppaie JSI Laad uslgg usly ga_i.é_a.X(O))L.s_i.b [ENYS
52 X(0) o3 57 qaa (stochastic variable 35Las aize of) Random Variable Lsls die
Q agall clas o O il 3L XU diams gl Laandl suall

ionatdy (ne gl ] Lasd o ilgdaall ol sl quwds (S

Ol oSas &I (Discrete random variable) daladill of Alaaill dlgduall clpiall 1
Lo Bale) Auguio AL of Auuio Aegazme J| (il dall ALL5 Loglany Bouxe Leyd dsls
(IS e Xl 06 JWdly o (S a8 Amimis olas¥l @b 09SG
X ={X1, X2, ..., Xi}
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:Jlis

AN Gy i) B el (o0 il (e, gama s X gl il o Licn i) 1)

(WS sSi Gilgdiad! paall Tda Ladsly o oSy @1 @uddl o azs
X=2,3,45,6,7,8,9,10,11,12

G Yl sae ¢ el Glus iy Lelus @2y Aalixe c¥lais! @il sda 33159

AN ¥l sue e Auae dagdy paaill Led 0550

i (n> (Continuous random variable) 4bail! of 8 peiud ! ddlgdaadl Slpadl 2
BAS (> (i Boguamme 0S5 Gly Lade Sy ¥ g Boda il wudll QAQSLQL‘XTJJL
G o) a3l sl o Gaey sl 38001 Ao Lags caliss of Sy gas

X={x:a<x<b;a bER} UKl o 05 X paill &l cosa5 Jlma § a3

Probability Distribution dJlei>¥| &las 59201 2.1

Jlais! 2395 Lt o aslgdie Sralls ¥ ilgdall panal] Sell @uall degazma G pini
LNl lgdoadl il w8 o A8Mall sy o393l e IS (0 el S Ldumy
Sy (S Y lxall of Lakadie oIS o) Gilsdiad) paall Ladsly oof (Say (&) uald 2230,
Dpetua OF Ol il Lpd ady o

dpdzmd s e Gilsdie paal (Jleasd) galall of) Jlaas¥) ao 5ol Casyad @y duleg
2591 Jouz ) Jgdz UM (e L) 1da 08y ad AblaL1 =¥ laxs g patell Sl @udll
Logs Argn 00955 () Do iiid (lg Adlazsd) A8US of AL Al (oad 15 of (Jlazs|
WENPNIRT RS (PLES (ETVE I WRPLE R

g probability mass function adles¥) LIl als ¥y Jlasdl a9l Cayan9
e 3oy 47 LS Madie gf aladie paill o 13 PX=x) Jlas¥ e Jus L WL
LS Als Y0y Juarll of eiad! Gladad! parall Jlaas¥l aujeald aadl Ll aliud)
function density probability f (5() ET VLY
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Discrete Probability aladill Jlgdall paiell adleisy| alisdl dls 1.2.11
Distributions
ol lsdall pazell Al Adlers¥l A Al WYy Jlezs! poier) lasyad e
22l @) P(X = xq), P(X=X,), ., PX =) ¥l @i il &1 P(X) Wls S X
by Sy e de X=X, Xy, e X,
0 < P(X = x) < 1:Xahall Glsdall paell 2ad ¥ 381U Jlais¥l 0sS, ««
1l T Aglus Sgusdl LSl @uall puazd Sl poazma 058G«

Z P(X =x)=P(X =x)+P(X = x,)+, .., +P(X = x,,) = 1

xeX

dodll Xi o5 Loy (Jles¥| daid Jias (dlg X el Jleo¥l dls I P jey5 Eo>
X Gilgdiall paall ladsly &I

X=X; X1 X2 X3 Xn
P(X=x;)) | P(X=x1) | P(X=x2) | P(X=xX3) | ... | P(X=xXy)

sliad (o Bl (§¥ (9l of Lyt Sy ((tipe i Aalab () 2yoniS Ay 2y 3 1 Jle
ssaz!l Slhe sue Jiey G X Gilgdadl il ograi of oSy L2 = {PP, PF, FP, FF} : JLl gl
Aae dyoue Ao Jiey X o Lasdig 2 1.0 1 X pield 4Slall quadl Wletl s § F 2,LSTI e
LYl X paiell 2agd Wy Q (o pmie 8 el {0,1,21 QX o1 Q il clas e
Sole Le¥laas paazma iy LS JLais¥l a3eall Joa (§ Lagtiy Lelus Koy pdill oyl 2azlll

:‘._;LI.” ‘u-l-H LAS 61
2 1 0 Xi _piiall
1/4 1/2 1/4 P(X=xi) JLain Y/

ZP(sz)zP(X=0)+P(X=1)+P(X=2)=%+%+ =1

x=0

s 2akaal iy § Syseadl saqls e suald X paneld Jlexs| p5ea) Lasyas paay 1id

B

liag X tfa.&.u L;:b.&;_c.ﬂ.ﬁl Adlesdt i) W] Lole Juies awall e 0956 Le WL
o9l Jiell (a8l el e d5lgie Becy Miein (1650 Sle oy SS& & Laaaany
’L_.SJ}‘""-” se=ll e P(x) ¥ Lo e 48 Llasig X aaxldl B
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Lyms e el X lgdiadl panell Adlens¥l 28LST @l Lol Jied (JUl Jaw e
N e Auds dalad (lal)
PX=2)=!; PX=1D=2; PX=0)=1

p(x)
1
3/4 A A Ll Jadl- 8 JSAI
2 aagall lsdoall pizell 2oyl
o I 1
0
0 1 2
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P(A) = 0,15 ...P(B) = 0,20 ... P(C) = 0,30 ... P(D) = 0,35
(E/A) = 5% = 0,05 ... P(E/B) = 4% = 0,04 ... P(E/C) = 3% = 0,03 ... P(E/D) = 2% = 0,02
:QLIJL}j
P(E)=P(ANE)+P(BNE)+P(CNE)+P(DNE)
P(E)=P(A) XP(E/A)+P(B)xXP(E/B)+P(C)XP(E/C)+ P(D)xXP(E/D)



76 L {PNELY1 g EANTY

P(E) =0,15%x 0,05+ 0,20 x 0,04 + 0,30 x 0,03 + 0,35 x 0,02
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UGM)LM sl ¥ PCNE)N(DNE) =0 ol ke
_P(CNE)+P(DNE)—0 030X 0,03 +0,35% 0,02 0.508
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D=z

M(z)= P(UEZ;:} = M(—z)
Function of the Standard Normal Distribution

1 -
B(z) = — ] 12 gt
var )i ©

This table gives a probability that a statistic is between 0 (the mean) and Z*, shaded area in the diagram.

z
0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0
1,1
1,2
1,3
1,4
15
1,6
1,7
1,8
1,9
2,0
2,1
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9
3,0

0,00
0,0000
0,0398
0,0793
0,1179
0,1554
0,1915
0,2257
0,2580
0,2881
0,3159
0,3413
0,3643
0,3849
0,4032
0,4192
0,4332
0,4452
0,4554
0,4641
0,4713
0,4772
0,4821
0,4861
0,4893
0,4918
0,4938
0,4953
0,4965
0,4974
0,4981
0,4987

0,01
0,0040
0,0438
0,0832
0,1217
0,1591
0,1950
0,2291
0,2611
0,2910
0,3186
0,3438
0,3665
0,3869
0,4049
0,4207
0,4345
0,4463
0,4564
0,4649
0,4719
0,4778
0,4826
0,4864
0,4896
0,4920
0,4940
0,4955
0,4966
0,4975
0,4982
0,4987

0,02
0,0080
0,0478
0,0871
0,1255
0,1628
0,1985
0,2324
0,2642
0,2939
0,3212
0,3461
0,3686
0,3888
0,4066
0,4222
0,4357
0,4474
0,4573
0,4656
0,4726
0,4783
0,4830
0,4868
0,4898
0,4922
0,4941
0,4956
0,4967
0,4976
0,4982
0,4987

! Distribution Function of the Standard Normal Distribution”. NIST. Retrieved 5 May 2012.

0,03
0,0120
0,0517
0,0910
0,1293
0,1664
0,2019
0,2357
0,2673
0,2967
0,3238
0,3485
0,3708
0,3907
0,4082
0,4236
0,4370
0,4484
0,4582
0,4664
0,4732
0,4788
0,4834
0,4871
0,4901
0,4925
0,4943
0,4957
0,4968
0,4977
0,4983
0,4988

0,04
0,0160
0,0557
0,0948
0,1331
0,1700
0,2054
0,2389
0,2704
0,2995
0,3264
0,3508
0,3729
0,3925
0,4099
0,4251
0,4382
0,4495
0,4591
0,4671
0,4738
0,4793
0,4838
0,4875
0,4904
0,4927
0,4945
0,4959
0,4969
0,4977
0,4984
0,4988

0,05
0,0199
0,0596
0,0987
0,1368
0,1736
0,2088
0,2422
0,2734
0,3023
0,3289
0,3531
0,3749
0,3944
0,4115
0,4265
0,4394
0,4505
0,4599
0,4678
0,4744
0,4798
0,4842
0,4878
0,4906
0,4929
0,4946
0,4960
0,4970
0,4978
0,4984
0,4989

0,06
0,0239
0,0636
0,1026
0,1406
0,1772
0,2123
0,2454
0,2764
0,3051
0,3315
0,3554
0,3770
0,3962
0,4131
0,4279
0,4406
0,4515
0,4608
0,4686
0,4750
0,4803
0,4846
0,4881
0,4909
0,4931
0,4948
0,4961
0,4971
0,4979
0,4985
0,4989

0,07
0,0279
0,0675
0,1064
0,1443
0,1808
0,2157
0,2486
0,2794
0,3078
0,3340
0,3577
0,3790
0,3980
0,4147
0,4292
0,4418
0,4525
0,4616
0,4693
0,4756
0,4808
0,4850
0,4884
0,4911
0,4932
0,4949
0,4962
0,4972
0,4979
0,4985
0,4989

0,08
0,0319
0,0714
0,1103
0,1480
0,1844
0,2190
0,2517
0,2823
0,3106
0,3365
0,3599
0,3810
0,3997
0,4162
0,4306
0,4429
0,4535
0,4625
0,4699
0,4761
0,4812
0,4854
0,4887
0,4913
0,4934
0,4951
0,4963
0,4973
0,4980
0,4986
0,4990

0,09
0,0359
0,0753
0,1141
0,1517
0,1879
0,2224
0,2549
0,2852
0,3133
0,3389
0,3621
0,3830
0,4015
0,4177
0,4319
0,4441
0,4545
0,4633
0,4706
0,4767
0,4817
0,4857
0,4890
0,4916
0,4936
0,4952
0,4964
0,4974
0,4981
0,4986
0,4990
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Epreuve : n tirages sans remise Sia+rb=N etsi M2 10N
Loi hyper géométrique : p| Approximation par la loi binomiale
ay . . a
H[N, n, ﬁ] ol a+hb=HN EB{r-|;|:|}|:n_J[:|=H
-k
Cn an
p(x=ky= ==
a+hb

Epreuve . n tirages avec remises :
Loi binomiale %Bn; p)

k -
px=k)=C, p¥a"* avec g=1-p.
Sinz30, p=20,1et np< 15 Sinz 30, npx 15 etnpg> &
Approximation par la loi de Approxim ation par |a loi
Poisson Finp) normale &{(np ; Jpg)

I

Loi de Poisson SF()
—k
k E :
Frs = k)= - i A0

Loi normale %{(m ; o), de
densité de probahilité f, avec

v () = ——exp [%[ﬂ]z]

Sid = 15 appruximatiunﬂf_ar — N o
h

la loi normale @'ﬂ(h; ]
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