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359 1 Tweuninaulsl . pb—¢
L c b
b — a —C
L ¢ —a
C —a —»b
L. b —a
sUN 1.2

384 2 Mvguiun 1.2.2 dundadt 1 30lé 3 33
Tuuiazifvesnsdnsunisd 1 sundedi 2 $ald 2 33
Tuudazizveansdnsumnisd 1 uazs 2 dundedi 3 9ald 133
Nszaztus LR S uURUT IR A 3 X 2 X 1 = 633

b2
U

AsaINAlU 1999 N FARWILANAAUNILA BFUURIUATINGE N A9 LAINUIUITNALIALAINUA

Ao n(n - D(n - 2) ... (3)2X1) uwazunusiedudnual n! a1t n wileveiSea (n—factorial)

Unllgny 1.2.2 n uWAnNeSea MneferaguuetardIuIlaNuIn A 1 53 n

LWi’]SQ%ﬁu nl=n(n-1nN-2)..03)2)X1)

nsAuIulaglUsunsy Matlab
>> prod(1:5)
ans =

120
>> prod(1:10)
ans =

3628800

>> factorial(5)
ans =

120
>> factorial(10)
ans =

3628800
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NBRUN 1.2.3 9IUTsReeduldsuYad n Assanansiuianue lngtdhusesduilfeuniay n & den
WINAU n! 39

1724 a 6 o 1 Ql' (v} % aa

UYangau fuvian 1 3ala n 39

TuAazISv9IN15IAG AU 1 FILNUIT 2 9ale (n — 1) 35

TukAazITURINTIARLNAUIN 1, 2 FLkYUeN 3 3aka (n — 2) 35

TULFALITVINSIAMLAUIN 1, 2, 3 FILALIN 4 90L6 (n — 3) 3D

TukAagITURINITIAMILAUN 1, 2, ..., (n — 1) fenuadl n 9ale 139
WNSIERZUUNSLSAUMABUTDY N AIDANAINUTINLA

v A

Sadiay n 89 = n(n - 1)(n - 2) .. (3)2)1) = nl 33 O

TunsANADINISITEIFULURY LY WNLIUNEIUIINVDIIINUA WU UonNws 4 1 AB a, b, ¢, d UIUSe

Fulldsuasag 2 ¢ azla 12 35 fe

ab ac ad
ba bc bd
ca cb cd
da db dc
Fansemeuenvinle 2 33 fail
359 1 Teelgupunineulyl b
d C
d
d
b
C
d
d
¢ b
d
d a
b
C
Ul 1.3

359 2 Wngldngquiun 1.2.1 funian 1 dale 4 35
TuuFazIsveIN1SIARILNUIT 1 FLUen 2 3ale 3 33

1Y
v ad a

INS12Rs UUIBIREIFULUABUDNYT 4 AR 9 AU 9AAT1IAE 261 = 4 X 3 = 1235 [
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NBRUN 1.2.4 I1UIBEeEUUREUYe n Aawanseiuriavun nesesduilfeunay r & e r <n

1 Y] 1’1! aa
Wiy 2 38
£74 a 6 o 1 d' [y % acd
TYangau funian 1 3ala n 38
TuuFazITveIN1SIAR LU 1 FLUen 2 3ale (n — 1) 33
TukAazISv9INSINGILAUIT 1, 2 FIWNUIT 3 9aka (N — 2) 35

TukAazITURINTIAGILAUA 1, 2, 3 ALAUA 4 30ka (0 — 3) 35

TukAazITURINTIAGILAUA 1, 2, ..., (r — 1) Aundedd r 3aka (n — (r = 1)) 35
NSILRZUY UIUITITUIEULUALUYDS N ASTILANANIAUALS UnSesdulasuiay r a9
=nn-1)N-2)..(n=-(r-1)

=nn-1)n-2)..n-r+1)

_ nn-H(n-2)..(n-r+)(n-r)(n—-r—-Y(n-r-2) ... 3)2)1) _ n! D
h (n-1)(n—-r-D@n-r-2) ... 3A)2)1) T @m-1n)!

dannas Mdeydnual "p, %30 nPr vi3a m, %30 P(n, ) ¥38 p,, WNUTIWIUIBTIFUUREUYRY N FeT

¥
v = U

LANANNAUVIINUA L589dULlaguNay r a4

po=nin-Dn-2)...n-r+1)=—-"2" yag "p.=n(n-1n-2) .. 3)N2)(1) =n!

r (n-n)!

n _ n! Iy wz n _ n! _ n!
110 "p. = @D bNFITRSUU P = oo oo

uel ", = nlmszaztu nl = 2 gaazdule Adeile O = 1

UNUYIY 1.2.3 AMuuaan 0l = 1

AnsAUIlaglUsLNSY Matlab

E:i Editor - C:\ProbStatUseMatlab2018\npr.m

| npr.m | + |
1 function % = nprin,r);:
2= x = factorial(n)/factorial (n-r);
3= end
>> npr(5,2)
ans =
20

>> npr(20,2)
ans =

380
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#29819 1.2.6 2MIUILATTarduaaInseTail 1 wayseYadl 2 97naan 20 lu
339 wuudi 1 ST Uaan 2 Tu 90 20 Tu WislildseTadl 1 wazseTadl 2 Ao
Sunaudt 1 fmadeniielilasetait 1 vile 20 33

Sumoud 2 fmadenidielildsatadi 2 vila 19 33

zlPa1uATIvaaINWINA U (20)(19) = 380 35

wuuil 2 F1IsTuaann 2 Tu an 20 Tu iivelilasnelan 1 wazsiedan 2 lngldans 2r,

Y AT _ 205 — 200 _ 20! _ (18)(19)(20) _ _ as
VIIWIBIVERN = PP, = o = {0 = g = (19)(20) = 380 75 [

A79e19 1.2.7 Tumsdunwasaeundineansdadnlagaunaundamansuislsenalnedalid 5 Ju Aodu

6 o

%’um%ﬁﬁuﬂ SEUAMUSNVDILAB UL WYY ﬂﬂﬂﬂﬂ@ﬂﬁﬁ/ﬁﬂﬂﬂﬁ@ 3 au Wussenelaeliussensauasiu

N
Ee

]
ey

U L2 o U %4

NIIALUIA V]Qﬁ’]ﬂJﬂ‘Ll’J’NV]Q 5 ’J‘L!‘L!‘Ll "U\‘]M’]%’]U’JU'&ﬁWﬁ]8%@’3‘1&8’]‘VHUN‘Vﬁﬂﬂﬂﬂ%‘ﬂﬂﬁ’]&lﬂu

] ]

e

o d
N1 wuun 1

)
(=)

Auft 1 denduld 5 Ju (Funsteensvesdunm)

e
ﬁ 4
=2
—_
=
al
Lo
)
2
oa)
)

3 ﬂw/l 2 @enTula 4 Tu

e
=
. S
[6M) N
el eXlp eXle
=
N
Lo
)
.ao_)

d' = % 14 %
nssnadiaui 3 Henduld 3 Ju

g&
=

U

DUIUITNALAIA TULAENTIAUIANIEUAY = 5 X 4 X 3 = 60 75

q q

e

U

wuufl 2 fiansannistuidunisesduiuaeuves 3 8¢ (Emsinand) 910 5 Aa8unnsneiuianue

B daiuliinsnondiiaman = s = Sl = 2 =5xX4X3=6078 O

A9819 1.2.8 1. WMIFNUIATNILIAAUNEOU 5 AU LD NNDTUTOLTISTEU

9. 91099 . adunissuassrullgauiuTATUY 29111 IALAND
ad o

591

A, S1ISRTNSEY 5 AL Azuad = 51 = 120 33

9. D1IRlUNE Y 2 AUTUEUTANUY TASILale 2 X 4135

Qddu

NSRS SeuT 5 Au aviduen = 5138

NszasusIuATITNGeY 5 Ay asdualaeiivnGey 2 autildeendudaiu
= 51 — 2(4))

=41(5 - 2)

- 72735 O
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RZssdudsuiinanuud Wunsdesdudoulunwng fdesmsSedudsuduinay s1uuis
Sosduiasuazansannisiadununnss wudald 4 autaSosmmazdnldimun a = 24 53 usddndu
2enauussoulfznandsdl ¢ fids SunuisiSsdudsuaranasiaimsznsinduenantiu Slvuday
Audeus eIl 1 9 Adsmstiolnduiswivey laildislw é’agﬂﬁ 1.4 LLﬁng‘ﬁ 1.5 Faludoswosnis

= (Y] d' [~3 =Y 1 1 1 [y}
Besdulasuusnaudanluunnaieiu

f N
N U A f
: Y
sUdi 1.4 sUil 1.5

nsfvzfiolnduisunnsiniu ssfoadudisgui 1.6 uwazun 1.7

f fl
N U U N
f f
Ul 1.6 Ul 1.7

naMAIINguR 1.7 dgluiiemaenuduuning v Wldegdnan n vsedglufiameanuduwniing ¢ lulg

agtinan n deundulluzun 1.6

TunsAeisBosduasuuuuienan fndneginazdedidmilsddaegiun whiSosduaoudesiivae
w1 0 deeglushumislasumisvils udhdniGosdudvunuiideds 9, A uay ¢ azldisrstu 31 3o
6%

wingartulunndesdundeuiees n Aadunay delfvesdmilegiui a sumidamumimioud

997nae n — 1 a9 Azanesdulasuls (n - 1135
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NaeRUN 1.2.5

UG TLIAUMRYULUUINANUDI N AITILANFEIAUNIUA LANVINU (n — 1) 3T

A9814 1.2.9

U a

. WAIINUIUITNLIANAN 4 AY LAz 4 AU uesaulfznay

o

14 Naac a a & v Ao
. 1NVD A. UNITNVIYLALWAEUIVEUIARAUNAU

. IUATISeeduLUAsuUAU 8 AU TrTesauldznan = (8 — 1)l = 7! = 5040 35

. NIRRT TIISUNAY

Woman 4 Man

1 Woman

Man4 Man

Man
Wom an 3 Woman

uN 1 e 4 aunlUdaluwelenay (NUsdwns) 9abe (@ — 1) = 3135
YUt 2 Tinds 4 AUl (sdiden) dala 4133

=

I A Y [ 1% A a v Y] Aaa A 1 [y aa
NUBUN IN51813%8 4 Auaagluranauudd Wenge 4 audrluiedalisnunnseiu 41 35

N ERs iU esd U ALY 4 AU Laguds 4 Au teaduliduaenan = 31 X 4l = 144 33
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ad A

As3gdu AU n A9FeluA19AUNINUA

a o

WaNaNsUINISINENwsLSesduasuay 3 7 A a, b, ¢ Sesdulaguiiay 3 61 agle 6 35 fall
(a, b, 0), (b, c, a),(c a b),(ac b)b,ac,(b,a)
1 b Ay c Wiilaunu WaA1 auuAli a waz b U x Inszaziu 6 Isninlaasasnaznataiduy

(a, x, ), (x, x, @), (x, a, x), (g, X, x), (x, a, x), (x, X, a)

a A Qdd‘ 1 Y] =l d! o o Y v dy
Ted 3 WAWANANNU A (3, X, X), (X, X, a), (X, a, X) FIA1WIUMANBULARIL
9 P 1 Jusunuisndale

o )~

21 b way ¢ hwdlauny walluwmazdsnan @l P 38) @unsaadun b wag ¢ lnoan 2! 35

¥
v o

I zRzus IS SssduAsudusunsaifananie P X 21 33

LAIAYDS 3 AeBeunnansTuTieuayiild 31 33 nsvaziu 21 X P = 31 ngizazti P = ;
Tunsdifienss 4 fdsumnanetusiovun asdald a1 = 24 53

&M% a uaw b fe x wagly c uaz d Ao y wirzmEe sSssduABuiuAnanafuiles 6 38 feil
X, XV, Y), XYy XY, xxy),lyyXx),Xy,Yy,x sy, Xy, X)

Fapunaaenaulesail 1 P idusuudsninlea
5121 01 a ke b lwilounu waluwsazisiinle @l P 33) aunsnadunle 20 35
=

LAy 81 c waz b iwitouiy walluusazdsnanla @il P 35) anunsaaduile 2! 35

¥
U 1%

WWSIZALUY 01 3, b, ¢, d Lwlaununa 4 §7 walazanla P X 21 X 213§
LANTISIAVDY 4 FADILANAIAUNINUAANNITOIALA 4 AT 1wsIzaglu P X 21 X 21 = 4l

e D 4 _
SR UU P = T 6

Tuueudeniu @, a, a, b, b, b) Sesdulasula % - 2075

NQEUN 1.2.6 N15SesFULUREUIDY n & Fadlnsniu k vila laed

a = IS %

e 1 8 n, AALTDUA

D
D

a i a a

AN 2 8 n, ASVnLOUAY

D
D

e k 8 o, A9lULDUNY

wlpausBesduasuyiniy — 5§

nll n2! n3! nk!
f29879 1.2.10 39NUIUITNILInNaalWELAT 3 1aan FE0Y 4 KA WALAUIRY 2 Vaon Lo
Usgausy iangliididwmiuldvasneg 9 u

3591 PUIUITLTLIAURYUTLANANSIY = % = 1260 2%

O

15
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n133a1y (Combination)
unileny 1.2.3 Msdavyveaenvesdwes Asnsmduenla 9 veuen lngldidadsdiunluduieniiy
UITTIAMYUVD n ATaupnsaiuiavae dniiag r @9 Aedwrudulaiilaanenues n & udazduin
Usenausieved r agauwansneiunaoiue W e { a, b, ¢ }
dulwpiifiasntn 2 d Ao {a, b, {a,c}, {b ¢}

gj Y Ao I a Y 1% ¥ ada o dy
wsIzaviy Mdonys a, b, c enuTiag 2 M wddaela 338 dstl {a, b}, {a,c} {b,c}

Wiehunseadulasuazlaiusasandavyvseidenunaunsadnanagsunladn 2! 38

a U

WMSIEREIUILIALA 6 35 A9l ab, ac, b, ba, ca, cb

lunsmansnIsiienyes r @ 210 n @ vinlanadl

[ [

T (‘r‘) WUTIUIWITLEDNUDY 1 F9970 N AIPILANAIITUY

Tuwpazdsn@enuilatusssduaguagyinla r 35

v
v

o ad a % = a = ! (% gj a % = ] a
NINTREUU rl = PMUNINIDIFUURBULBY n AsTauananenuyianualagisesduldsuiias r 8 = P,

n
P, n!

r! r! (n—r1)!

LNINTREUU

~—— ——

n

r
&

n

r
U

wnen dyanwal (1) Tufsuiduetaunuaie e, vise nCr vse Cn, 1)

©

NQEUN 1.2.7 3IUITIMYV09 n A@auansneiuiavan davyitag r e A

n) — n! B
(r) "l (n-r)! E
noufundsenau 1.2.8 91URWIANYVEI n AWaanATuNmLn danyiiag n - r &9 wwiiuduauls

Iavgfuoaiiay e fio (1) = o = (1) T

n-r r! (n—r)!

fegnatu (I = (3) = 126 uaz (¥ = (3 = 2118760

AnsAUlaglUsLNSY Matlab

E:i Editor - C:\ProbStatMatlab2018\C.m

| Cm [ 4+ |

1 function x = C({n,r);

= |= x = factorial(n)/ (factorial(r)*factorial (n-r));
3 - end
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>> C(50,5)
ans =

2118760

A79819 1.2.11 IAIFLUMSIRBNNTIUNTT 3 AU ANAaNTINTIEN 4 6

v =X

n. 919N 9 Audllenialasuideniyiniu
9. 01NTIUNTADIUTENOUMBRYI 2 AU T8 1 AU

A. ddeniaandinssenaneausaiediulunssunsms 2 aundeudulyld

5911

[®))]

1. PIUIUITHADNNTTUNT = (§) = % = ((2))((72))((%) = 56 3%

Y A ° ada oS Y A _(4) =22
. VUN 1 i]’]uju’JﬁVlﬁ]uLaaﬂﬁdmyﬂ 2 AU = ’ 0

usias357dendnee wondue 1 au el = (] 35

e
=D

U

wszRuduIthzEenduds 2 au e 1 awlunssums = (§) (1) = 6)X@) = 243

A, AUR 1 mszdmsaniivasassenanedeaiulunssunislule

¥
v A !

wizaziudadendausa 3 ¢ mndausarioma 4 ¢ vila (4 35

N 2 viiandenaausd 3 Alutui 1 dausariivilidenunasdenaiivionsseundunssunisia

9n 2 35 Aelienanivsenssen

& o ' ' 2 a A & vy ax

Wi 3 gausariiasaionaivianssernlunssunislagn 2 75
9

a A

¥ A ] A < vy ax
YUN 4 @alﬁﬁ ‘V]a’]llLa@ﬂa’]@ﬁﬂi@ﬂﬁiﬂ’]u’]L‘LJ‘Uﬂﬁillﬂ']{Lﬂ@ﬂ 29

iszaziuTuIsNasdennssunslentaniinaznssenanaiediulunssunmsvivaesaundeudulils

fio (3)(2X2)(2) = 3275 O
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N1sKULNEY (Partitioning)
MFBINISIIUINYEINISHUAERTTveY n AGunnseiunisvun sondu r duws Jusendingu 5kide
1 ° w ! 1A o v ! 1% ! < ! b% ! a o a <

7 duluusdaznguiiaiudfgy Wy fsanisudaen { a, b, ¢ } 10y 2 ngu Winquusniduiuaundnduy 2

nauitdesidnwInanBnlu 1 aglaiBuuingusing o fufe

{a,bl}{c}
{a,ch{b}
{b,c}{a}l
S auTButengulEdsd Tsunuiiuunguunudedydnvel (,%)

NI UINAuUMilaUiUGaNYaN 2 84 910 3 &4

wszaztunguiliaoazd 1 & $rwuddudeangu = Jh =378

vauie (3 ) = 3 _ 358
wgazty (7)) = 2 =375
Tnevhlunisuusnguees n @daumnaaiuianue 1y 2 ngu
NANWINI n, &9
NANNaedl n, &9 WAL n, # n,

ad

UIUITHUINAY = (n n ) _ _n
! 1-02 ny'ny!

U

UBAR NI n, = n, WWUADINITUUS { 3, b, ¢, d } saniTu 2 nqu nquay 2 Wi wuslaaad

357
1 a, b c, d
2 a, C b, d
3 a, d b, C
a b, c a, d
5 d, b a, C
6 c, d a, b

& ama = o & ad o Y @ a 1 aada = & aa a ax A
WWS1ZREUU 959 1 LayIoN 6 WUULUUITAYINY LaZLLUBNIN 359 2 Laedon 5 LWUISTLASINU 99

a

waz357 4 JwiBifeniu Seaguindisuusnguiuansnai 3 3w

X
aa o w !

FTBAGINUANEANN 2 nEuNTTIwIUEwewiY aduiiduls 21 38 winisaduniliviliiinis

Qe

o

Tyl insngagtuduIuTBuUIng = & = 4 =373
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Wszaviu ddlves n Asuanddunmuanazdesniskusngulu 2 ngu nguag », awrindu

AU UINAN = — 0t 3F
q ny!ng ! (2

NSLUINGNTes n Aduansnaiuiauedu 3 nqu
O = =

nauviedl o, &9

nauaedl n, &

nautaudl n, &9

£
=

& n; == n,, n F n;, ng * n, VT']‘/Lé]léTﬂu
& a 1 | = < 1 I A = oo a I = a
YUN 1 LUINQUTBY N da1du 2 AaN NYUNAUINUDY n, GN ﬂqmmﬁ@ﬂll n, + ny &N
aa

UIUIBwUINAY = — 0t
9 ny! (n, +n3)!

¥ = ! J a < ! ! a a
VUN 2 WUINGUVDY n, + ny 89 4TU 2 NAY NGNAE n, 89 UAT 0, &
Fuuitudangu = B2 1) 53
9 n,! ny!
IN1ZREIUIINIITUUINGNIDY n Adauansneiunisrun 1y 3 nqu nguusndl », & nauniaesd », &
(ny +ng)! _ n! 3%

NaNNaN oy @9 JWNABWAU = =
9 ny! (n, +n3)!  nylny! ny! ny! ny!

U

Tnevluazlalunguiasil

NQERUN 1.2.9 I1IUIBUUINGUVDY n FTaunnsineiunisvuadu r ngy
naufniladl n, &

oAl = N
NANNAR n, &

nauy r & o, &4

W8 n, + ny + ot 0, = NUAE o, F o0y YNAIVRY | F ]

‘UVLSUO aq 1 1 [ n _ n! aql
wlhifwawiudnduiiv (, " )= ot B
q 1>0p 5.,y

nln,!.on!
I o aa 1 1 a = 1 R < 1 ! a <
nuundsznau 1.2.10 1IWITUUINGNVRS n FeBauanaesiuienue aanilu k gy nquay », a1y
WY K, NGU NAUAT n, 83 1TUTIUIU Kk, NGY NGUAL n, &9 1 TUIINIY K, NGY ... NGUAT n, &Y K, NAY

= o ad [ Il' aa
HUAIMUIUIBENINU B B v Ehl
() () 2 () (kyD(ky ) oo (kD)

T

=~
WoNn=1kn +kny+.+kn WaEKk=1k +k, +..+k

n, o0 MAAUR I FEjUNATI=1,2,3, ., ruayj=1,2,3, ..,
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v J o

#1989 1.2.12 913UISNLARIAANTNS oY 10 AU THTOIUA 3 FU a1T0UALRAEAUTINIE1 NSy

[

WA 5 AN 3 AU LAY 2 AW ANUAIAU

A [ <

ad o o ada @ I3 ! v Ao °
/M1 QqUQUQﬁWLLUQﬂQNLﬂﬂ 10 AU WU 3 ﬂa}l sLﬁﬁlJujﬂWﬂJVDqQar]‘lﬁiULﬂﬂ 5AU 3 AU ey 2 AU

_ 10 _ ad
T o352 2520 30 D

§29879 1.2.13 . 3 uIISTazuusivae 12 wiwandrstudu ¢ fn Seazi 9 fu

9. WNINUIEIARANAUAD 12 wisuandstuliidin 4 Au auazvin 9 Ay

A8 n. Saudtudanga = o2 = 15400 35

2. Tu 1 38 Audsanansowanlidin 4 au'lé 41 33

s sarius IR Tsaniude 12 wiensedu Win 4 au f aziv 9 N

= (5525 (@) = 369600 38 [

o/ 1 v Y o a

A79E19 1.2.14 2T unwIsnedadiindunuademanidauie 7 au dhinlulssusunionileded

4 1

799774 3 194 Lfﬁluﬁaa@' 2 91949 LaLyiod 3 AU BN 1 Yo9

1 1
ad o v

oV U 1 uus 7 Ay 3 ngu nguas 3, 2, 2 vild =

7| aa

31212121 B

b H
v A

i 2 TuusagIuuanguinly 3 auinviesdmsu 3 auld 135

VUi 3 luwsiag Buuanguinli 2 nqu o ag 2 Awdin 2 viedla 21 35

NS 1ZRLUUTIUIUITNALIAMA 7 AU LI 3 D9 = ﬁ (1)2) = 210 7% n

gn3alUreINsiSeadulUaey v3en153anyuedves n A daAT1ae 1 @9 NNaNDITINANTY YaeViavan

LADIANINUY TUNSAINTDY n Adhluanananunaun 913vnlalaeisimelnudieegne 1.2.15

A19814 1.2.15 IWITNUIUTD

A Y

. L@RNDNYS 4 FINDNYIVIAIN “statistics”

a %

9. BYFULUAUTNYS 4 HIINNTNWITVDIANIN “statistics”
3591 A1 “statistics” Tonws 10 M wiaduwin qaell s, s,s); (L1, t); (i, 1); auag c
n. Tun1sidendnusu 4 1 Iuunlendu 4 nsal fail

SEIN 1 9nWS 3 FIMLUNUY Lazdn 1 F1 #1930 3 Sudounutu (lPonws 2 slam19iu)

)

]

507 2 9nws 2 dmileuiu wagdn 2 fMimlleudu (@1iudud 2 ¢ ladnws 2 vliasai)
NIAIN 3 nws 2 duvilouiu uidn 2 dadneiu ((adnws 3 sliasai)
4

v
[ (Y

NIV 4 AIRN9NU
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ANSUUTIUIUITABLNT U

AN 1 9NWT 3 FMLUiU Lazdn 1§ §19910 3 Suileounuiu (leonws 2 vlam1eiu)
Wiy {s,s,s,0}{s,s,si},{ttts)

UN 1 LENTIADNYINTT 3 Aale 235 Ao s ¥Se t

g nd' s a %3 o d' 1 gj dl o 2 aqa

UN 2 1EnvTnenNus 1 F1 NP199INTUN 1 vle 4 35

NSIZRLTUIIUIUITIADNLADNYS 3 AAndlouiuLazdn 1 AE19910 3 fMmiiaunu = (2)(@) = 8 35

aa v Y = LY = v @ = [y %:I [y [ 1 Y v a 1 (Y]
NIUN 2 DNYT 2 AILNUDUNULLALDN 2 AINLURUDUNUY (?J']ﬂ‘HL‘UU@J 2 A lmamﬁ 2 FUARNNU)

U

Wiy {s,s, t,t} {s,s,ii} {ttii}

BoNINADNYS 2 ¥hA vinle (3) =335 AR {s, t} e {s, i}vs0{t i}

INS1ERztUIUILAS AN PeNYS 2 Fwmdlauiulazdn 2 dAwieuiu = 3

nsaifl 3 Snws 2 Fundloutu wisn 2 fensiu Adsnus 3 sdasaiu) Wu {s, s, t, i), (i i a, ¢}
suft 1 1denvlinsnusfien 2 §ld 333 Ao s 2 ¢ wio t 2 6 vise 1 2 ¢

a2 1denvdinsnues 2 fssfunaysnaandud 1 vild (‘2‘) =67
mszastusunATEenlésnys 2 suniloutu udsn 2 fashetu (3)6) = 18 33

nsaIR 4 Snwsets 4 Fadnauy

EENONWIANNNUY 4 f1 nTTRenws s, t, i, a, ¢ ¥la (j) =575

¥
v o

NS RLTUTIUILITNIMUANLADNDNIAN 4 ATYINLA = 8 + 3 + 18 + 5 = 34 35

v
v A

o ada a LY a LY o A A o [ =
2. MIWINIUIUIBTLILIFULURUDNYT 4 MINLaNUIALUNLUIY 4 NS AU

U

aa o = o a v o a A v & Py a 1w
NIUN 1 9AWT 3 FILNUDUNU LazdN 1 A7 A9 3 AIVLUUDUNUUU (‘lﬂ@ﬂ‘l‘fﬁ 2 YUANNNU)

aa v Y = LY = v @ = [y 961 (Y] < 1 1 [y a 1 [y
NIUN 2 9NWT 2 AILNUDUNU LATDN 2 AINLNUDUNU (SZJ’]ﬂ‘LIL‘U‘L!@ 2 @lﬁaﬂ‘iﬁﬁ 2 FUARNNU)

)}

U

AN 3 9015 2 Fanilauiu uadn 2 d1e190u (leones 3 ¥iam19iw)

¥
[y (Y

AN 4 DN¥INT 4 AIRN9NY

ANSUUTIUIUITHABLNT U

AN 1 9NWS 3 FmLaUiU Lazdn 1§ #19910 3 sudleunuiu (leonws 2 vlar1eiu)
L1 $550, SSOS, SOSS, 0sss, ttta, ttat, tatt, attt, ...

& A a a % VY  an A =

UN 1 LEnvdnonYsNT1 3 fale 235 Ao s ¥Se t

Y A 2 A o o A S A oY  aa
YUN 2 LADNVUADNWT 1 A NHNNIUN 1 V]'ﬂ,ﬂ 4%
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U 3 LRazISIRULNNNSseFULUABUTIIN LA % =475

INSILRZUUTIUINITIFOIFULUALUDNTS 3 FIMLAUNULALDN 1 AIAN9ATN 3 AL DUNU

Mla = (2)(@)4a) = 32 35

aa [y Y = [y = v = [ Y o < 1 PRy a 1 [y
N3N 2 §nws 2 dailouiuuazdn 2 Mfwilouiu (@1iulug 2 @ ladnws 2 vliaeiv)

Y

L sstt, stts, ttss, stst, tsts, tsst, ...

ada A

QUN 1 LEPNIRADNYS 2 YRR YA (;) =335 A {s, t} e {s,i}vee {t, i}

U 2 LRazISIeRULNNSsedULUABUTIIN LA % =673%

NzastsIuATSusduUBusnYs 2 fwmileutunardn 2 dRmiloutuild (3)6) = 18 33
nsdifi 3 Snws 2 Fndloutunasn 2 fsaiu (eenws 3 Ydaeneiu) 1w ssti, ssit, stis, sits, itss, tiss
Fuf 1 1 Fonvindnusiion 2 §ld 335 A s 2 ¢ vide t 2 ¢ v | 2 6

a2 1denvdinsnus 2 fsefunayanaandud 1 vild (‘2‘) =673

Fuf 3 usardFiaduhunSesduasudailg S =12 ®

¥
v o

INF12UUIUIUIT IS osdUAsUDNYS 2 Aundlaunu wadn 2 dasnanuvile 3)6)X12) = 216 35
dcl' % gj U 1 V)

ASEUN 4 9NWINI 4 Farnanu

g o = (¥ 1 [y Y a v . o 14 5 ad

Tuil 1 Gendnwasaiu 4 ¢ vinviladnus s, t, 1, a, c vl (§) = 5730

QU 2 LRazIdIRULNINS s ULURsUTIYIN LA 4l = 24 35

NS RLTUTIUIUIT IS odUIUADUD NI 4 fasnanuinle (5)(24) = 120 35

NS 1ZRLTUIIUIUIT IS HIAUIUALUDNYIAN 4 NSEVINLA = 32 + 18 + 216 + 120 = 386 33 |
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1.3 Auu1ezilu (Probability)
Tunsdivsgiisedns S Wuwndrdanaundnyndmillemaiamiiiu wae A Wuwsnisel simnunpam

Uzt P(A) = 2A)
n(S)

a

Tunsdivsglisnedns S Wuweddafiaundnuisnilemainldwiniy  s1asimvuadives  “dmin”
(weight) Tiunnn 9 gafiegne Fawauinvesiminmaifinniny 1 ausdvseanasieladn 0

14 ¥
a = 1 U U 1 U a

fegounissulaiilonainduss1anuusulun1snaass  ANUNNTNEINSUINFIDE19TUAITIALYINAU 1

q
4

Tunsdinsednu Amimiindifelng 0 asgnimuslidmiugasesaiifinduldein vioRndutosun
Tumaveaesin 9 U wu nsleunonyfismswienengnisniiisanss gamessiameilenaiinin
Wi q fu agldsunstmueedwenliiewsih q fu dufunsdlfiyesegseguentinlisesna
wnnsaidadendldansaiatuld ifmuadnimdnldandu o
Tumsmenuiasduveangnsalla o ausdindumenisal A suanddwiinivmavesgasoidy

winnsed A Wy mavanilifendt anutazduvenvenisal A wazi@euunumedyanual PA) nszaziu

AutzdureuwnIefe PID) windu 0 wazanutnazduresusaiidioss S wiadu 1

Y

unlienn 1.3.1 W S 1 Dud3alidnedne uay A uwnnsalle 9
pruniazfurennanisn A ferauinvesimtinuemn 4 gediedns luwmnisal A
wiszaziu 0 < P() < 1, PD) = 0 uag PS) = 1

Fregne 1.3.1 louwSogifiomss 1 8 2 ads samenuiesduiivieyasiuhedateenins
A8V U3giidhodsdmiunisneaest Ao S = (HH, HT, TH, T T}

MW sTiemss InzasunadnsTntusazIsilomaiatusi o fu
wzartusivuatmdn “w” Iunusazaaiegng

Wiy ikaTesiminvesgasegdluUigiifegnaviify 1
LWiW%Q%ﬁuW+W+W+W=1

zazii w = "

1% A \Bumgnsaifveniuiesnatios 1 ass inswasiu A = {HH, HT, TH)

WSIEaEtU P(A) = 3w = % n
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Aa9E19 1.3.2 gnuingnuilsgnarautnlaevihliusugiilonavudu 2 wivewsud

W E \Juwsnisaifidlenangnisinliudinsiuusutiosndi 4

2911 P(E)

89 UinlidedwAe S=1{1,23,4,56}

[ 1 L% 1 Y 1 A & o = [ 1 1 1 Y 1 A & o 1
mvuaa w ikngadiegeimdudiuiud uazimuea 2w uwnadiegraiiludnuiug
WSIZRTEU W + 2W + W + 2W + W + 2w = 1

WS1ZQEUY W = %

b2 ¥

msizaziusimumimin L liuigedodisiiduduoud uas 2 Tungadedramduduiug
E = winnsaliilenengnisiliaasiuuduiesnin 4 = {1, 2,3}

WSIzasty P(E) =

2
+ 5+

NN

1 1
9 9

151971992ARI Wmn Aemnuunaziluveannsaidaies dnsveaesdulunusssuwd wusiegns
1.3.1 wannsaanufruminvesusazgasmegdluligisegdliviiu msgaziuanuinasduves

wian1sal A Aednsdiuvesdnuiuanninlumanisal A dednuiuaundntu S

NauUN 1.3.1

nsvnassemilsinanisnaasaindula N 3819 9 du wsazisilonafiatuliyii o fu

1 n \Judnulsfasiiamgnsnd A udmnanhasiduvesvnnisnl A fie P(A) = &

a9 1.3.3 Weddlw 1 1u 91ndrSudedtll 52 Tu ssmenuavduiilnluduszdulne
3390 Tunsiieln 11U nadnsAdulled 52 33 Sausasisilomaintuldivi q fu

Ty 52 335y 1 13 Faiezdiclnilalne

1% £ \Juvnnisainasinlalng

oo _13 1
WNSzRzUU P(E) = 5 =3
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Aa9819 1.3.4 lumstauuind Aewanin 52 Tu iiau 4 au Auazii 9 fu sneahasdufigiauyn

Y 9
Aulalniugy “A”
ad o
oV
W s Wuwsnsaiigauynaulalviauay 13 Tu
N5 Tsuantnliiglau 4 au auag 13 Tuwin 9 fu

ad

39

ui 1 udalvidu 4 nes nesar 13 Tu virld 32
13H7 4

VUN 2 usiagIsvestun 1 Sesdudeul 4 nos viglau 4 au vila 4138

¥
v

neaztuwILNasLanlwlAgiay 4 au Auag 13 luwih 9 du = 2L @) = 32 35
v 13)* (41 (13

Wwsgayiu n(S) = 2,
(131)

W E JJumgnisaindiauynauldluudy “A”
nsmIILIBLANINlEaY 4 Ay Auasn 9 fu wagldliudy “A” Auazly

AU 1 nualn 48 Tu (amizdudlidlnudy “A”) wusluidu 4 nas negaz 12 Tu vila 8L 35
(121)* (41

U 2 ueazdSueetun 1 uudlningy “A” 4 Tulvusaznes nesaz 1 Tu vihle 4l 35

AR TUN 1 waz Tui 2 azlali 4 nas nasay 13 Tu uasusaznodlnudy “A” ag 1 Tu
Tusialy
Yun 3 Sesduddeuln 4 noe viglau 4 au vila 4135
wszaytu n(E) = (—8L_)an@) = 48 (an
1204 az2n?
[‘m!(m ]
¥ 4% 4
msizagiuy PE) = WL = (BN 01054982 O

521
asn?
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1.4 nuasAULlY
NQEuN 1.4.1 61 A uaz B 1Jumnnisal 2 men1sal uda PA U B) = P(A) + P(B) - P(A M B)

Y a ¢ A a 6 .
‘U’é]W’s;i'i]u LUIDWAITOU LN UNINIUY (Venn dlagram)

ANB
sUfl 1.8
P(A U B) Aenauinvesintinuesasogndluen A U B
51271 P(A) + P(B) Aemauinvesimiinlu A waziminlu B aviuinsivintmidnly A M B aosnss

WS IzastUIzARIauLInaInaieanvilensuioazla P(A U B)

W1zt P(A LU B) = P(A) + P(B) - P(A M B) n

nauunlsenay 1.4.2 i1 A wag B Wumgnsaiiliiingamuiu udh PA U B) = P(A) + P(B)

ngufunUszneu 1.4.2 mildanngquium 1.4.1 61 A wag B umsnsalfiliiingandy
wisgaztiu A M B = & Feagyils P M B) = PID) = 0
ws1zaziiu PA U B) = P(A) + P(B)

NQERUNUTENBU 1.4.3 61 A, A,, ..., A, WWuwsnsainldiinsindu udrasld

n

Pla, U a, U..U A, )=P(a)+P(a,) + .. +P(a,)

unieny 1.4.1

HAVBINANITOL { A, Ay, o, A, } Usgneuiuliudu wawdeny (partition) Va3 iMeg1e S 81

1A M A, = Dy # |

—

Z.Lnj A =5

war  3.P(a)>0%nA1i=1,2,..,n

o [ 1 3 a awv 1 [ v
NUBNR 01 { A, Ay, .., A, }TURARUINUYRIUSYTM0E19 S udIasle

Pla, U a, U..U A )=Pa)+P(a,)+..+Pa,)=POS =1
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f19819 1.4.1 AU TUNTNISsUAUBTNEUATIAAIEATN1ULVINAY %

AN duNNge UR AN & wvinU g warANUzduNNEe UNILe g R e NIV WA U %
PPN UNZT U @D UMDY

ad o ) < ¢ a & 1

35911 11 A duwsnisaliuiasuadinaansiiy

B 1lummnisaliwnaeuilandeiiu

PNNGURUN 1.4.1 P(A U B) = P(A) + P(B) - P(A M B)

1

N}

O

LWi’]SQS“Ij?u P(A M B) = P(A) + P(B) - P(A U B) = % n g _

[(VIEN

N
W

% 1 + d' i o gj 1 < d' [ v
f79819 1.4.2 ATINAADINDAGALA NN 2 anwIadnu 1 A ﬁ]qmmmm%Lﬂuwaﬂﬂmai%maumm

Wu 5 vse 11

o 1

F89i1 MIvnasanengnIifisanss 2 gnnieniu 1 Ass
SHAIRE9 S = { (1, 1), (1, 2), (1, 3), ..., (6,4), (6, 5), (6, 6) }

=

¥

wszaztuuILameg1alulsgified1s = 36 90
T A Wumgnisalilinasiuveusuiu 5
wswavtiu A = {(1,4), (4, 1), (2, 3), (3, 2) }
197 B Wumanisalflarasinveausudu 11
WSIzRzuu B = { (5, 6), (6, 5) }
P _ 4 _ 1 A _ 2 _ 1

WIwavUuU P(A) = & = 5 was P(B) = & = -
INTIEINARNIATIEINTI 2 gn Wiouiu

gj 1% L < a % v v
wszaviuaglinavInvewsulu 5 war 11 Tuvazidediulale

& L4 < ca 1 a 1 [y
WSIzRstumgnNITal A kay B Wumsnisailifingiuiuy

+L:

Wzaiig P(A \U B) = P(A) + P(B) = o1

o |—

neufiun 1.4.4 61 A" Judnufufuveunnnisal A uda PA") = 1 - P(A)
dofigad e AUA =Suazs ANA = J
wisgaziu PA U A) = PS)

P(A) + P(A") = 1

ms1aztl PAY) = 1 — PA) O
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14 ¥
o/ 1

A9819 1.4.3 louviSogiemss 1 89U 6 A5e aaAnuuasluNussasiuimeg1atios 1 A3
ad o = = Y &

A5 MUY EQYLNEINTT 19U 6 AT

uIAmegaluUTaIfIeE = 26 = 64

197 E Jumgnisalilleuniony 1 84 6 AsasegIuiiegsios 1 A

b2
o

wszaviu B Jumenisallousiey 16U 6 a3 udalaiduimiae

W12 1 ATWinunludumitay AsTuneevia 6 ASI INS1Zav U E = {TTTTT T}

¥
o

Ws1zaztu PE ') = %

PN _ 1 _ N _ 1 _ 1 _ 63
WsgasUu P(E) =1 -P(E ") =1 L=2
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1.5 anuthazdunuufifouly (Conditional Probability)
fisanamnuuanssssvimadenvesn 2 fu lasTduanuesiu (lot) wis Fsdives 100 Fu Tudwaud
7 20 Juiiiideunnies uasfivdesgluaning auufsmBuresnaniull 2 35 Bvisdonduiuusnud
Nanduiiuneundutusiely (sampling with replacement) Sn3animButunsninudrlinnduiiiu
(sampling without replacement) winduTuitaessely
T A dummnisaifivBurestuusnudmuresddounndos

B JummnsaifivEuvestuiaesudmuresdifounnies
frvBurestunsnudimanduiiiureunduaiafiaes PA) = PB) = 2 =2
udwdurestuusnanualinenduiiAuneunButuiiaes PA) = L ud P(B) o9l 1
Aouflagv P(B) iazdemauindlevBurestuiiaes wanisal A Aetuudividol

14 1
= =l

T A waz B Wuwsnmsaldenngnisal anuiasiluvesnnisal B NfnTudlomnnisal A AauLa,

% 6

a 1 « 1 [ A 9 19 (Y] = 1 1 « 1 <, =
3071 “anutnandusuuiifeuly” uazazunuiedydanwal PB | A) F991uin “Arnuiaziluil B 9z

[

a &£ A a X Y oA i I ¢ A o ¢ Ya ’
NAYULLD A LAAYULAT” 3D ﬂqqﬂuqﬁlgLﬂu"’U@QLWﬂﬂqiﬁu B Lll@ﬂ']qlﬁu@l,w@!ﬂqﬁm AI‘V‘Lﬂﬂﬂ@u

INfegetedu PB | A) = 12

o

INSIZINASISN AU NTvaUNNT DY

WNSILRZUUILRDVDINLVDUNNTDBNYG 19 FU NMNADNIEU 99 T

£ 1 A

= I A v o | & ¢ a U a a
dlelsAnuiidesnmsm PB | A sdesmanudavduvesnnmsal B Wiesuiuuspiidhognsianas

Y

(reduced sample space)

fFEUNNIUY d1ADIn15WT P(B) azdasiifiuiuuialifeds S uatdesn1sm PB | A) 9zfes

U

l
1 n:l

AUy A §3 A feUSglifiegaiianadain S undu A
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rouflarliilonuvesanuasdunuuiifouly velvfiansandogisesnavengnuinienss 2 gn
USliieg A S = { (x,, x,) | x, Lﬂut,t,éfmmgﬂmgﬂﬁmﬁﬂ, X, LﬂuLLﬁumaaqﬂLmqﬂﬁam}
={(1,1),(,2),(,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),4,6),

(5,1),(5,2),0,3),5,4),5,5),5,6),

(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6) }
197 A waz B (Jumgnisal 2 wsnisel
A={(x, xy) | x +x, =10}
B={(x, x) | x> x}
Az A = (5, 5), (4, 6), (6, )} uaz PA) = 2
B=1{(21),3,1),(3,2),..,(0,5) }usg P(B) = %
Tufitiaulaamzmgnisaifiaglduasmendudy 10 wasdosnmmarninsiueasnisaifldud
yesgninilannningniiaes
P@B | A) = mnuhasduiiagldusivesgnisingniindannningniiaes iefmuslnasmveusi

Wiy 10 inneu

W | —

Tuvhueafeariu PA | B) = 1

W51E31 A MO B = { (6, 4) } tns1zaviiu P(A M B) = -

wszayiu fa1sann1sm PB | A) uaz PA | B) Tumewwesmiuinazidulaely udagls

1

o)
_ 1 _ 36’ _ P(AnB)
P(B|A)—f—7— P(A)
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unileny 1.5.1 anudvziduiuuiiteulvvenngnisal B Wedmualiugnisal A AaTulal Wil

[ Y 6

daydnwel PB | A) e P(B | A) = FE0D e P(A) # 0

=

dadann il 2 BAazmauiiazilunuudteuly PGB | A) Ao

= 1 [ = [y a a o 1 ~ I~
WUUM 1 ilagnse leriaNuiasiduees B LV]‘EJUﬂU‘Uié]UMMQEJE’J’NVIaﬂaQﬂEJ A

wuudl 2 Tdunilenw P@B | A) = P(I/;;)B)

dlo P(A M B) wag P(A) mmﬂﬂ%qﬁﬁaaéwmauﬁué’u (original sample space)

Aa9g19 1.5.1 Tudinnuwiimisdiieiosdiaay 100 wses Suunduasetiii (€) wazindosnldiionyu

(M) 1asaalndl (N) tazteSaaldnan (U) 1919919810 JusnunuLas 0aAntagnenauan

¥ia | e3edlin () \3eaiTldiovu (M) 53

AN
wwdadlvial (N) 40 30 70
ww3edlduds ) 20 10 30
39U 60 a0 100

MeauniladeniaissAnauiaiomilanlagisduuasnuinduaiadsl
manuazfuiiedesfnantianduedodlain

38911 15199an139 P(E | N)

wuudl 1 ynanndigisedhianas @hadeslu 70 1A309)

_ 40 _ 4
PEE[N) = 40 = 4

P~ Yo o w 1 < A
WUUN 2 WWI@Hﬁléﬁﬂqﬁlﬂﬂﬂﬂ’ﬂmﬂﬂﬁﬂ’muuqﬁlgLUULLUU&IL\T@U‘L‘U

P(ENN) (o)

p _ AN) _ Yoo’ _ 4

(E | N) P(N) 0y "7
100

Yy o

_ P(AnB) o _ P(AnB)
Fadann 290 PB | A) = n way P(A |B) = o5

3¢ldl P(A M B) = P(A) P(B | A) %50 P(A M B) = P(B) P(A | B)
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nuiun 1.5.1 nguinisguvesnanuuiaziliu (Multiplication Theorem of Probability)

Tunmsnaaesaiavils duvmnisal A ua B iRnturiaeavignisal wdiagld
P(A M B) = P(A) P(B | A) 1ilo P(A) # 0
P(A M B) = P(B) P(A | B) iile P(B) # 0

Aoy ! a v A

A19819 1.5.2 FurgunilausenaumeFuaniveunnsed 20 Tu wazdurflaning 80 Ju

01Ld0NUBINN 2 YU NavTulagisdy lnevesunsniveuinlilaldndupunaunduiuiaes
39PN TUTIE N UVINT VB UNNTBING 2 Tu
35911 T A umenisalinuvesiulsniidounnses

I ¢l s a Y |
B L‘UULVWJﬂqﬁmWW‘UsU@QGUUV]a@QlISU@‘Uﬂ‘Wﬁf’.N

¥

INS12RLUANUULLTUNENUVDINTTOUNNTDINT 2 T = P(A M B)

P(A M B) = P(A) PB | A) = (20)(19) = 19 ]

1NAIBYN 1.5.2 DMBUVBIWULSNUINTIVEN N TINNSUTLAY UaanguTuiiassunlagidy
Az uiinsnuesiufiaeiidounndos = 20
wszaztu P8 | A) = P(B)

Tupsaliisinanndn wenisal B 10udaszainimnnisal A (event B is independent of event A)

unlleny 1.5.2 wwnsal B \ludaszainmanisel A Asewdle P@B | A) = P(B)
¥3901992Na1271 Winn1sal B {Wudaszainunnisel A dienisiinduveaumsnisel A lifinason1siinty

YANAN150] B
nundieny 1.5.2 agla

dwnnisel A Wudaszannvgnisal B wa winnisal A asiludaseainmnnisel B’ dae

dwgnisal A Wudaszainwnnisel B ua winnisal A' aziludaszainmenisal B e
Y ¢ R a ¢ Y ¢ 2 a ¢ = as | |
dwmnisal A Wudaszainumnisal B wdn wnnisel B asdudaszainmnnisal A dslunsdiiisnanai

m&]immj A uaz B 1udaszranu (event A and B are independent)
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= | = 1 <3 4 I3 al' [~ a 1 [
Vlﬂ‘lf}{]UVI 1.5.2 quﬁﬂqﬁﬂmmaﬂﬂjqﬂ\luq?ﬂgL‘U‘HGU@QL‘Vﬂaﬂqﬁm 2 L‘Vﬂaﬂ'ﬁm NUUDATELHDNU

wansal A war B [udaszsiatu Avelile P(A M B) = P(A) P(B)

e

4

angad annqufun 1.5.2 P(A M B) = P(A) PB | A)
a1 A

waz B 1udaszronu ud PB | A) = P(B)

wszazidu P(A M B) = P(A) P(B)
Tunsaindmansaindudaseroiu n wsnisal

A AL Ay, s A, WUURMsAINTWBEsABAY

n

L3NENNTOVEENATRIM B UN 1.5.2 lensil

Pla, M a, M ..M A, ) =P(a)P(a,) ... P(a,)

v =

#2984 1.5.3 Wowdulu 3 Tu 9nd 15038 52 Tu Tnenduandiazly

ssmeuezuitazle “A” st 3 Tu &

n. ndulnuallanduAudrsuneundulnlumely

2. nauluwarldldnauandrsunaunaulnlunely

3591

Wk, £, way £y Wumvanisalild <A” TunsmBulveaausn adefides wavadefiany mudy
A, Wowdulnudldnduaudrsuneummiulnlusely

wnszasiu E, |, B, WAy b, (OuBasvdey

SRzt P(E, M) By O Ey) = P(E,) P(E,) P(E, )

NENEVES

|
2197

2. weavdulunalluldanauaudrsunaundulnluseld

ws1zaziu P(E, M E, M E;) = P(E,) P(E, | B) P(E; | (B, M E,))
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A78819 1.5.4 NeAgniLignss 2 annseuiu aeenss
AN unzdunlanasveadudu 5 uag 11
NUBLR NTNBAJNIANNLINTI 2 gnNTauiu ATad 1 NaudnweNeNate Ly 2, 3, 4, ..., 12
NINBAQNIAILTIENATI 2 sy ATeN 2 naudNwAue1atedu 2,3, 4, .., 12
+ A Y] Y vl fal v v & &
N15NBARNIHILTENNTI 2 gnsauiu aenss ansaiilanasinvesusudu 5 uag 11 fie
[ + ?!.jl dl [~3 [ + gj d‘ I~3
HAUINUWANTDINITNBAZNLEINATIN 1 10U 5 Uag naunuAuveIn1svengnwinased 2 10w 11
W38 NAUINWANTEINIINNgNEIASIN 1 1T 11 uay NauINWANYBINISVIEAgNIinASITl 2 10u 5
591 B VBIHANTNOAGALATIEINTI 2 gnnTauniy deInss 1y
((1, 1), (1, 1), (1, 1), (1, 2)), ((1, 1), (1, 3)), (1, 1), (1, 4)), (1, 1), (1, B)), (1, 1), (1, 6)), ...
Wi A, WWumgnisaiiilanasiuveswdudu 5 Tun1snengniiniiienss 2 gn Assiini
FRE1NaNITNVBY A, WU (1, 4), (1, 1), (2, 3), (1, 1)), (3, 2), (1, 1)), (1, ), (1, 4)), ...
< ¢l v v & + A $
A, Wuwmgnisainlanasiuveswauidy 5 lun1snengnidiiiewss 2 gn Asvaes
FRENALNTNVDY A, WU (1, 1), (1, 4), (1, 1), (4, 1)), (1, 1), (2, 3)), (1, ), (1, 4)), ...
2 fa v v & + A Y A =t
B, Wuwgnsalilanasiuveawsudu 11 Tunmengnisiniiewss 2 gn aseiivile
AI9819ENTINVBY B, WU (5, 6), (1, 1)), (5, 6), (1, 2), (6, 5), (1, 3), (5, 6), (5, 6)), ..
& ca v Y & + o o
B, Wuwmnsallanasiuvewdudu 11 Tunisvengnisinifiesmss 2 gn asaaes
FBE19aNITNVBY B, WU (1, 1), (5, 6)), (1, 2), (5, 6)), (1, 3), (5, 6)), (5, 6), (5, 6)), ...

WinNINNaTINVRATY 5 waz 11 1 2 wgn1salfe A, M B, w38 A, M B,

wag (A, M By) M (a, N B,) = .. (1)
31230 Wansal A, way B, LuBaszdaiy wisizaziu P(a, M B,) = P(4,) P(B,) . (2)
31231 Wensal A, way B, Ludaszdaiu wsizaziu P(a, M B,) = P(4,) P(B,) .. (3)

aaniazduildnasiuveudunu 5 uag 11 Wiy

P((a, O B,) U (a, M )

= P(a, M B,) + P(a, M B;) - P((o, M B,) M (a4, M B)))

= P(A, M B,) + P(a, M B,) - P(D) (310 (1))

= P(a, M B,) + P(a, M B)

= P(a,) P(B,) + P(a,) P(B,) (@10 (2) wag (3))
(AX2) 4 (2)2)

1 O

o8l



unil 1 AnuUandy

T A Wumgnisaives3ideda S uag { B, B,, B, } {ULYAVBINALUINUYEI S

By B> B3

A=AMS

A=AMN(s U B, U B;)

A=AMNB8)UMAMNB,)UJMAM B)

w51 { B, By, B, 1 uwnvesmantaiures S

wiswaziu A O B, AN By, AN by Wuvensaiftliietususudug 9 (pairwise mutually
exclusive)

ws1zaziu PA) = P(A M 8,) + P(A M B,) + P(A M B,)

W3z PA M B;) = P(B,) PA | ) M j = 1,2, 3

wzazii PA) = P(s,) P(A | B,) + P(8,) PA | B,) + P(B,) P(A | B,)

35



unil 1 AnuUandy 36

AsaInall

U 1

T A Dumsnisalves3ficeds S uas { B, By, .., B, } {UUYATOMARUINUYEI S

Y

By By By By By B

A

Ul 1.11
WI1ENA=AMNS
A=AM(s Us,U. UHBs,)
S1zazIU A = AMB)UAMNB,)U..UAMB,) Favnam A N B, o1 dulenIng

1 [~ 1 5
W92 { B, B,, .., B, } {UUURTOINALUINUYDL S
WIgasiu A M B, AN By, .., AN B, Wuwgnsailadiiavusindudug 9 (pairwise mutually
exclusive)

ws1zaziu PA) = P(A M B,) + P(A M B,) + .. + PA M B,)
W32 P(A M B;) = P(B;) PAA | B) nAN j = 1,2, .., n

wiszaztiu PA) = P(s,) P(A | B,) + P(B,) PA | B,) + ... + P(8,) P(A | B,)

U

agulunguijaail
nguiun 1.53 W { B, By, .., B, }UuwsANaRUIIWIEIUTYRME1 S
way P(B;) Z 0N 9 AWBsi=1,2,..,n

i A umsnisalveauiglidiedne S

W P(A) = 3 P(s)PA| B)
i=1



unil 1 Auunazidu 31

o/ 1 Y a Y 1

A29819 1.5.5 napdluniladidum 100 Fu Usenaumedumiegluaning 80 Fu wazduiivounnies 20

VY
a

Fu viududun 2 Ju IneisdulnglilildvestunsnnduiifunounBuiuiaes
1 A \JummnsaifivestuusniivBusnananuiidideunnies

B iuvmnsnifiveduiiaesiivBuinsanuinddounnses

23911 P(B)

A8 WMz B=BMNAUBMNA

wszaztiu PE) = P(B M A) U (B M A)

=P(BMA) +PBMA)

= P(A)PB | A) + P(A") PB | A")

= (2 )(19) 4 (30} 20)

100 100

1
5



unil 1 Auunazidu 38

f79819 1.5.6 159MULAINTaATe99nS 3 1A589 A, B way C F9aunsananduaila 50%, 30% way 20%
Y09USUNUAUANINUATNANIINITAINULASTE auddy  Wesifudvasduainudaunnsasdandnlag
LATRRNIVIEULATOIRD 3%, 4% Uag 5% MUE1U D LAeNFUAITUNTlagItdULaInTIENIN 2997

=

aazuiivestuiazidounnses

o9l T A, B wag C duvnnsaifidudmananniedesdns A, B wag C audsy

szaziu { A, B, C } unauvsiumes S

% D \huvenisaiinsanuidudinduaniideunnses

WS1EIMA309 A, B Lay C Jeanunsanandudnls 50%, 30% way 20%

NI TRLI P(A) = 0.50, P(B) = 0.30 ttay P(C) = 0.20

sz dediudvedumiinuteunniosdudnlnen3osdns A, B uaz C fo 3%, 4% uaz 5% Aua1su

wisgaztiu PO | A) = 0.03, PO | B) = 0.04 uag PO | ©) = 0.05

14

AU ndUlTveIA LNz DU A LN WU D LU LGl

P(A) = 0.50 5 PO [A) =003
/
D
P | B) = 0.04
P(B) = 0.30 B" |
5—P0[C)=005
P(C) = 0.20 D S
U 1.12

W S=AUBUCHarD=DMNAUDMNBUDMNAO

ws1zaziu PO) = P(D M AU (D M B) U (D M O)

=PODMA) +PODMB)+PDMNC)

= P(A)P(D | A) + P(B) P(D | B) + PIQ) P(D | O)

= (0.50)(0.03) + (0.30)(0.04) + (0.20)(0.05)

= 0.037 [



unil 1 arninazdy

1.6 NYUaUE (Bayes’ Rule)

NQEHUN 1.6.1 (NVoUH)

TW{B ,B,,..,B, }LﬁumaLLmﬁgumaw‘%qﬁﬁaasm S P()# 0N i=1,23 ..,n
i A WWumgnisalvesUinglisiieda S way P(A) # 0

P(B} )P(A |By)

wa P(, | A) = Ak =1,2,3,..,n

P(BP(A|B;)
i=1
y o g _ P(B; NA)
dotigarl P(s, | A) = "OkG
_ PBNA)
f} P(B; N A)

i=1
P(B} )P(A By )

1

3 P(B,)P(A|B;)
=1

A10819 1.6.1 3L 1.5.6 dudendununBunilaleeitduy waznundunduiiulitounnsos

AN UNFUATUTUNEALAELATDINT A

P(A) = 0.50 5 PO [A) =003
/
D
P(D | B) = 0.04
P(B) = 0.30 D
D
5—P0[C)=005
P(O) = 0.20 0
Ul 1.13
ad o : P(DﬁA)
38V P(A | D) = 008
= P(A)P(D|A)
~ P(A)P(D|A)+P(B)P(D|B)+P(C)P(D|C)
(0.50)(0.03)

T (0.50)(0.03) + (0.30)(0.04) + (0.20)(0.05)

_ s
37



unil 1 Auunazidu 40

A1a819 1.6.2 lumeniaUlyal Sudwisiladagvieveswild 3 au fie fuen vlivgn waswidl dugmie
v0dny 40% YewwesinyvinnaLaraue1theRnsIAeennoueuss 1 Ty 50 ASY Vg evoaudny
30% vesvesvinnuakazdueUigeennouvie 1 Tu 10 ASY mMaldwievewiyiivasuazauerthuesn
Aauvia 1 Tu 20 Asa auuaﬁqﬂé"lﬂwﬁmWia’jﬂﬁ%ﬁu'jﬂaﬂé’l,mﬂﬂaﬁmmﬂaaﬂdauﬁamawi’@ 9AIY
1 [~3 a{' [ Qy gj 1 9

UnagilunuesriyTutuvelnnue,

ad o v [~3 e‘c{' [y} Qy d! 1 [y a = o

3591 141 A, B, C luwmgnisaliivesuiydunilsiolag dugn allug) wag Wil audau

E Wumgnisaingvieduerthefnsiasennaurievesuiy

WS8RV 40% Vesvesiyiiuauazduelnefinsiaeanneuieves 1 Tu 50 ASY
wszaztu P(A) = 0.40 wag P(E | A) = 0.02

NT18IvlugievesuTey 30% vewesriyniuawasduentrgsanneuvie 1 Tu 10 A

s1zaziiy P(B) = 0.30 waz P(E | B) = 0.10

WwszIwdievesiyiivasuazauerthusennaure 11U 20 A3

ws1zazii P(O) = 0.30 waz P(E | ©) = 0.05

(%

ﬁﬁ]’ﬁﬂﬂLLN‘L!ﬂ’TWﬁuvLﬂﬁU@Qﬂ’lﬂiJﬂﬁﬁlgLﬁULLagLLNUﬂWW%@QL?U‘Lﬁﬁ@Qﬁ

P(E | A) = 0.02
P(A) = 0.40 E
e A(40%) B(30%) C(30%)
P(E | B) = 0.10
P(B) = 0.30 F,
E
P(E | ©) = 0.05
P(C) = 0.30 C
E S
sUfl 1.14
_ P(ANE)
P(A | E) = o
- P(A)P(E|A)
~ P(A)P(E|A)+P(B)P(E|B)+P(C)P(E|C)
_ (0.40)(0.02)

T (0.40)(0.02) + (0.30)(0.10) + (0.30)(0.05)

_ 8 O

53



UNN 2

AuUseu

lumsloumSugiewmsmaansienainly 2 wuu  fevivisensy  USidiegevaanisloumsegy
Weanss S = { H, T} wilumsleuwissgasadelulisinaglamvienes nsvaasmengnisiiiemss 1 gn
awlausglisegmesdugneindu S = { 1, 2, 3, 4, 5, 6 } uilun1smengninaswialulisinagliusu

4 U

wila Tun1snaaessadia A1d1 n1saesdu (random trial) lelin1snsevitle o NEnsevildanunsansiu

4

nadgnsarmtnaunIgleviadadulunaid s nsunadnsnanaaa

U

MIneaedleususwss 1 du 3 ase nsaldafldsvazideainmasulusuduiminlanwazaula
LRNEINIUINTINANTLAINNNSIOUWREEY 3 AT Agiiuinduuieadandu 0, 1, 2 wie 3 Fuluwa
gj | Al [ [ 1 a a o 1 1 dyd
vavuavinazdululavenisassgy Usiidegsvainisneaesduil A
S={TTT, TTHTHT,HTT, THHHTH HHT, HHH}

e H Unun1sIun wag T uwiun1stunes 91nnsleumssey

AUURTIA X Lﬂuf\i’m’mﬁaﬁsﬁmﬁdwm‘%amﬁmmq 18U 3 ada Arves X AduldldRe 0,1, 2, 3
mﬁmmaawamqmﬁ%ﬁmmq 1an5 A%y

S =1{(x, %35 %3, %4> x5) | %, L‘ﬁi&LLéfﬂJQﬂLﬁﬂ%@ﬂﬂ?’i%@@ﬂ%ﬂﬁl ii=1,23045}
S={(1,1,1,1,1,(1,1,1,1,2), ..,(6,6,6,6,5),(6,6,6,6,6)}

nsals At sseazideninusunIudususunminle

+

fnaulaanzduugnsiniTuLy 6 udrduaugniniivuwiy 6 enadianlu 0, 1, 2, 3, 4 w38 5

auufAlil X 1uugniivundu 6 iszaztuaves X Mluldla Ae 0, 1,2, 3,4, 5

N1sNARRIBugNUeanauiu 4 gn 1NNABNlgnueadan 6 an wargnueadv1y 10 an

Y ° o avy w & 1 o = o 1) =
daulalnizduugnueadnmnle wmazwiuiduiugnueaddienateandu 0, 1, 2, 3 w3e 4
auuAly X Fruaugnueadmile

wszaztuaes X Mduldle A 0, 1, 2, 3, 4
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2.1 ﬁ’JLL‘Ui?jSJ (Random Variables)

unlleny 2.1.1 1 S Julsgifedns daudsdu Aeflariduinfidnludiuinmss (real - valued function)

= o

FemmualaeusazanIntuusgisiegs nanfe X : S —> R
fhognatu VinlimesnsasnisTousioquiiewmss 1 §u 3 afs
S={TTTLTTH THT,HTT, THHHTHHHT, HHH}
Auusgu X : S —> R

AvuAlag X(s) = IMUIUTIVBIENNTN 5 V89 S

WUXTTT =0, XTTH =1,..,XHHH) =3
Nnfegsinandiediu X Wuilsiduiiendt fMudsdu

<

X azdladu 0 Adolile nan1meaaudu TTT

@ 1 P

X gdiandu 1 Asawle nan1sneaeudu TTH THTWSa HT T

a

a1 <0 A

X agiiandu 2 Aralile nan1saasadu T H HHTH NWOHHT

a

X azilandu 3 Aralile nan1snaasudu H H H

A1 X Aleo1adu 0, 1, 2 %30 3 sendusiuiIuIsakaziialaianIsNeaLAANaRINE"
gj [~3 Y] d'd 1 =3 o a d! o a a a o 1 gg‘/

wsnzaziy X Wuilsidundiandudiunuass Faivualaeau@nvesdsnlisdesnad

LU USNYIAIAYUNUAILUTAU X, Y, Z uae é’ﬂméhLﬁﬂl,mumeuaaﬁal,l,ﬂﬁzjwdu X, Y, Z

Fa989 2.1.1 viugnueseeduiiasniiegn 2 ada tnevBuudalildiy ainndesiifignueadung 4 gnuas
a1 3 gn Wi X 1uduugnueaduasinduls asuansit X Wududsay

A8 U3giidheeafie S = { (a, b) | a, b LTudvesgnuoalumanBuadedl 1 uay 2}

Rt S = { (A9, ua), (s, 912), (112, WAY), (U, 1) }

W X fladuaugnueaduasiiviule

ISP

X fawduo, 1, 2

ISP

X fawdu 0 Weauduld (1, 3717)

X fiandu 1 dlenduld (@, ung) e Wag, 1)

X fianfu 2 Wenduld (uns, uaa)

A X Algoradu 0, 1, 2 arsfifudinuadwardamlsifionimeassinnasana
wigaziu X Juilsrduiidaniuiiuneie feamulpeaninuesinisetn S

wzayiu X Gusudsdy O
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fauUsduil 2 vllm fie faudsdulisieilies (discrete random variable) war fawUsgusiaiiies

(continuous random variable)

AauUsdulsisiaitios (discrete random variable)
fwdsdu X Wu dusguliisades 1 X fandudundulidm vie X Sandudviunduguie
= 1 =& o o < gj } a ao 1 aa Y 1 < LY 1 [ P = 1 aQ A
vilsianilatudnnufuuinimuals  USlidhegraniyemeralumudsdulidsaiiios Sendn U3l
Aad19lidaLllag (discrete sample space) fagagu
1. Tunisvengnisiiiiedanss 1 gn aunseiaiii 5 Buduasausn
Ignwiduni 5 ATawsn Tunismenasan x

Aa

wszaziu X dududsquisiandu 1, 2, 3, 4, ... wmsizazuu X WWusudsdulinesos

[y

2. lumslewwdoaniiomss 5 Sundeuiu W X wnusiwsuild

wizavi X Juiuusduiifandu o, 1, 2, 3, 4, 5

wizaviy X Huiuusdulideiios

3. lunsvdugnu 8 gnosnumieuiuannaesiiignuids 10 gn uazgnuidun 15 gn

4

W X wnuduaugnumanile

wszaviu X JWududsguilienndu 0, 1,2,3,4,5,6,7, 8

wszasiu X JWududsdulideilies

ﬁ’?LLﬂiEjuﬁiaLﬁm (continuous random variable)
fuvsgu X u fulsgusaides i X flddeidesiulsvansaulitiu Uinimedsifigasetng
Lﬁuﬁmﬂifjwimﬁm 138A27 U%Qﬁﬁ"aaehwimﬁm (continuous sample space)
AIDELTY
1. t Wuerenislnuomaonnmingiad wsgagiu t Sewnnndi 0
Uiniimeene S = ( t | t > 0} udigidedhusieiiles

2. x udwuaseiiduidenunants [0, 1]

Usnliiege S = { x | 0 <x < 1} ludsgisedwiaiien

v
o Y [

- wludmina uAnksNAAUNFINNUMIUAT INSIzazTU w 3A11INNT1 0

[N}

U

USiMe8e S = {w | w > 0 }1dud3glishegwioilies
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2.2 nsuanuasanunaziluliinaiiias (Discrete Probability Distributions)
WX = x,, x5, x5, ... WUFIMUTEAN 221637 P(X = &) = f(x;) ueasfiane

MM fx) @ansamlalugUnuuresgnIvise sURUUAT1LANLAsANLauL Ty

A29819 2.2.1 ToUUToaLEnse 1 89U 3 ASY
9 X wnudnuiuimnau
wszaytiu X JJududsgu

U

P(wispgyTuia H) = Pviseyiunes T) = L manislewdzduuusing 9 fusisil

naTile X
TTT 0
TTH 1
THT 1
HTT 1
THH 2
HTH 2
HHT 2
HH H 3

T P(X = x) = f(x) 99nAN5199 191

P(X = 0) = f(0) = ¢
PX=1)=f(1) =2
PX =2)=12) = 2
P(X = 3) =f(3) = | [



uni 2 fauusdu 4>

untley 2.2.1 Wi X Jududsduldsodeandiandu x,, <, x5, ) xp, - $980200U9TY f(x,), fx,),
f(x3), ..., fx,), ... AIUAWU
dunnnisel A LUSUERUONIR { x,, xy, X5, s Xps o )

W PX €A = 3 flx

x €A
undleny 2.2.2 ety f(x) 1Hu Hedtuaanutnaziliu (probability function) 158 NNSHANLIIAINUIDE

iy (probability distribution) waafudsaulsiseiiles X i

1. f(x) 2 0 9ne x

2.y ) =1de ry WJuiids (wavasidululsvmun) vessuusdu X
xeRy

3. P(X = x) = f(x) ‘Vqlﬂﬂ"] X



unit 2 Fausdu
Aa9e19 2.2.2 Tun1snengnisiiiense 2 gn i X WudwaugnsinTumii 1 vient 2

938571991579N158NRAIANUN LT Uve I UTEY X

ad o 1 U

TV i1wdn X Wudnnugnsinitun 1 vienth 2 insizaviu X 361 0, 1 vise 2

a

anwiusiazanil 6 vt IIUTTNGNIN 2 gnATAUNTIENG 9 AUdNmUe = 6> = 36 T3

anil 2 1 2 3 i 5 6
anil 1
1 L, | @2 | @3 | e (1,5 | (1,6
2 210 | @2 | 23 | @9 (2,5 | (6
3 (3, 1) 32 | 63 | G4 | 35 | 36
a4 4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)
5 (5, 1) (5, 2) (5, 3) (5, 4) (5,5 (5, 6)
6 (6, 1) 62 | ©3 | 69 | 65 | 66

x =0 Lﬁaqm@hhi%’wﬁw 1 1190 2 va8
uIIENgnwaesgnliTuntl 1 vve 2 el 16 35 P(X = 0) = f(0) = % = g
x = 1 {eanwAunt 1 ¥38 2 Wiledaniie?

anwinTuviin 1 vive 2 Lieagnifien i 16 18 PX=1)=f1)=1 =2
= + & £ v 2 "
X = 2 LlUDgNIAYNEDIgNUUALI 1 199 2 111uu
° ax a . & & v - | & A ax 4 1
PIUIUBDNGNLAYNFDIPNVUNUT 1 %99 2 INUUN 4 75 PX=2)=f2)= 5 =¢
INTIERZULAITINTLINLIIANNLAs T uveIfLUsdL X Ao
X 0 1 2 3

4
9

NN
Nl

ANUNEL TR X = X
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f9819 2.2.3 lumsleunsegewmse 5 sunsouiu T X Wuduwinau

1 < Y 1
Qﬂ%ﬁﬂﬂiu%ﬂuQQQQWNUWQSUUu%@Qﬁ]uﬂiﬁu X

ad o

9N

o=

14

AU 5 DUITTULUUFNG & AU = 25 = 3275

w1237 X Wusuuiiity msizasiy X Wududsdudandu X = 0, 1,2, 3,4, 5

UIUITNTUI X ASS = (i) Wax=0,1,2345

v 5 1
WS1ERTHY P(X = X) = f(x) = Q Weox=0,1,2 345

32

gj 1 < Y 1 &
LWi’]gﬂguum’ﬁNﬂ’ﬁLLﬁ]ﬂLL‘NWJ’]ELIU’W%L‘LJWZJ@W]’JLLUi%j?,J X AD

Ynlifmegedunnannsleunntegiiemss 5 dunseuiy Jdruiuandnuiiuinuiuisimvuni

X 0 1 2 3 il 5 574
1 5 10 10 5 1
f(x) 3 3 3 32 32 32 1

nA1sAulaeluswnsy Matlab

B4 Editor - C\ProbStatMatlab2018\f_pageld7.m
[ f_pageld7.m

1

2_
3_

Ei Editor - C\ProbStatMatlab2018\ch_02_page_047_01_04May2018.m
| f pageld?.m | ch_02_page 047_01_04May2018.m [ + |

| ch_02_page_047_01_04May2018.m |+ |

function y=f page047(x):;
y=(factorial (5)/ (factorial (x) *factorial (5-x)))/32;

end

[ R 75 B B

cle; fprintf ('%5s5%20s\n', "x', "P(X=x) "} ;
for ==0:5
fprintf("%$5.0£%20.12f\n", %, £ pagel47(x));

end

Command Window

P (¥=x)
L.031250000000
.156250000000
.312500000000
312500000000
.156250000000
L031250000000

[ ST S R T (% T = T
[ T s Y T s Y




unit 2 Fausdu
A29819 2.2.4 faluniliussegnueaden 3 gn dune 2 an dv13 5 gn vdugnuea 1 gneeieg
Wi x = 1 Wegnueanvsuladuden
x = 2 Wegnuoanvduladudung
x = 3 Wegnuaanvsulaludu
1 < % 1
INsLANKIANLazluvesiuUsdu X

ad o

90M

flgnuealugelinavun 10 gn vdugnuea 1 gneeieg

i S = Ysgiisedavesnvidugnuea 1 an 31ngnueaiavian 10 gn

¥
v o

wzaztiudinuan@nues s whiu (1) = 10
Tuwidnbugnueada 1 gn 9ngnueads 3gn = () =3
PX=1)=f(1)=2 =03

Puwlsnbugnueaduas 1 gn Mngnueadnae 2 gn = (3) = 2
PX=2)=f2)= 2 =02

PuTsnbugnueadus 1 gn angnueadva 5gn = (j) = 5
P(X=3)=f(3)=2 =05

IN1ZREIUANTINTEINLIIANUNET YD USEY X fe
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unileny 2.2.3 msnanuaseuiaziluazauvesiudsduliseiion X dadinmsuanuaseuiaziu fix)

A F) = PX<x) = ¥ ft)

t<x

way P@a < X < b) = F(b) - F(a)

A79E19 2.2.5 aansianuaseuinaziluazanvessioulsdu X lusedns 2.2.3
359
F(0) = P(X = 0) = f(0) =

F(1) = PX < 1) = f(0) + (1) = &

F(2) = P(X < 2) = f(0) + f(1) + f(2) = 1¢

F3)=PX<3)= 3 =2
0

X =

F@) =PX<d)= 3 =2

x=0
5
F5) =PX<5)= % fx) =1
x=0
0 We x<O0
L d <
25 W 05 x<1
54 <
25 W 1sx<2
anuthaziluazauvasinlsdu X Ao Fx) = 1 @ 2<x<3 o
26 3 <
30 e 35 x<4
EIS <
3 W 4sx<5
1

il x5



uni 2 fauusdu

nsvasnuUnaziduvesinUsgulidaiio

5

WX=01,2 3, 45uaz PX =x) = f(x) = (3"2) azlgnisuanuasauunztduves X fail
X 0 1 2 3 q 5 334
1 5 10 10 5 1
f(x) ) 3 ) ) ) ) 1

MMsULEARENITWINLAIANNENAETUTAENSITBUNTIN D ILEAIAIEY

1. A5EUIA (x, f(x)

2. UHuDHWY (bar chart)

3. falaunsuanuuiazidu (probability histogram)

4. Falawnsueuuiaziu (probability histogram) wazieslesganinatsdulfswesruiiaziy

F9E19 U NIINVBINTITUANLIAMUUNLLT U

WU (bar chart)

047

031

021

0.1t

50
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salaunsumnuiazidu (probability histogram)

f(x)

0.4+

Uil 2.3

galaunsunuinazidy (probability histogram) wazideulasgansnatadulAswesanuiiasdy

f(x)

047

51



unit 2 Fausdu >2
nsmvaInIskantasanutazuaraudanvauziuilenduiuiule (step function) mlalaaideugn

(x, F(x)) waganniduseau fagui 2.5

F(x)

1+

0.8

0.61

0.4




uni 2 fauusdu >3

2.3 psuanuasaduunziliudaiiies (Continuous Probability Distributions)
muUsdusiaiiios X fflaidu f Aedduniedainli fx) 2 0 dmdunna x Tugae (00, 00) Fen f(x) 1
HWedduauvunuuvasautnazidu (probability density function) WWeugain p.d.f. vieisendu g

Wadduaanuurazdu uway 61 A umsnisal uda PXE A) = | f(x) dx
A

NUE)
1. WA ={x|a<x<b}=(a b) wagsuvsduseiiles X I p.df. 1fu fx)
Wi Pa <X <b)=PX € A= [ fix)dx = | fx) dx

A a
2. 9NN3YBY A = (a, b), A = [a, b), A = (a, b] %38 A = [a, b] 99 P(X € A) = ]f f(x) dx
Wzt Pa < X <b)=P@< X <b)=Pa<X<b) =Pa<X<b)
3. P(X = a) = 0 o a 1uduiae

0.1 A={x|-0<x<O}JUFIPX €A = [ f(x)dx=

unllenu 2.3.1 Weidu fix) asduilaidunnutiasluveswudsdusiaiiion X o
1. f(x) = 0 dwsunna x MTuTIIULS

2. T f(x) dx = 1

3.Pa< X <b)= [ fx) dx



uni 2 fauusdu

o 1 Y v 1 = i g

feeng 2.3.1 Wisudsdu X 3 pdf idu fx) = | 18CF20 B 2<x<s
0 BB X UAIBU 9

n. 29ANeY P2 < X < 3)

Y. AR [ f00) dx = 1

ad o
98N

PR <X <3)=] fix) dx
2

Il
—
-
W
+
N
X
~—
o
X

Il
Lo |
(SN
X
+
>

[\
e
Il

[\SAVS}

2

: T f(x) dx = f f(x) dx + } f(x) dx + ojo f(x) dx
—® —© 2 4

3+ 2x)dx+0

R
O+jE
2

I
Lo |
[N
X
+
bl

[\
S
Il

NS

_ 1

= 5(28 -10)

=1

n1sAuulaeluswnsy Matlab

ditor - C:\Prob5tatMatlab20185\F_pagel3d.m
Fq Edi CAProbStatMatlab2018%f_pagel54
| f_paged3d.m |+ |

function y=f page054(x):;
o= y=(1/18) * (3+2*x) ;
= end

>> Syms X

>> int(f_page054(x),2,3)
ans =

a/9

>> int(f_page054(x),2,4)
ans =

1

54
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uniley 2.3.2 nswanuasanuiasiluasauvesiiuysdusaiiion X @il p.df. {u fix) fe

F) = PX<x) = | ) dt

— 0

Mndeuued F(x) azka Pl@a < X < b) = F(b) - F(a) way % = f(x)

fag19nIMYes y = fx) way y = Fx) lle X uduusduund

Uil 2.6
A29819 2.3.2 90 p.d.f. Tuded1s 2.3.1 39m F(x) wag P2 < X < 3)
I
2

[3t+ ¢ JIZ%

|’_‘

3591 F(x) (3 + 2t) dt dle2<x<a

[ele)

18
LG+ ) - (6+4)]

= Lg(x2 + 3x — 10)

—_

0 il x<2
WSEasTU F(x) = %(x2+3x—10) dlo 2<x<a
1 dle x> 4

NIEast P2 < X <3) = F(3) - F(2)

:%(9+9—10)—O

Ju—

N-1EN
O
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2.4 ANAIAAZIUVIIAILUTEY
NsMvuAUNeuARReveIiILUTdN 130 A1AIAALILYBIRILUTEY NoudUYBlIARIE19UBINITNARDY

2 WU #obul

F29819N1MAABIRULTINTS

naoslunisfiaanuuneian 1 s1uu 11U wasflaanuuneias 2 s1uau 1 1u wdvaainesnun 1 1u
9% X = vuneraviild

Wszazl X = 1, 2

Joyyitdrdnlunsadife fudsdu X danadewitle

U

3183 P(X = 1) = P(X = 2) = 0.5 mszazduiudsedu X Jawdewiny 2 = 1.5

fa9g9n1INnaBIUUTidDq

naeslundeiaatnuuieiay 1 1wy 1 1 wasfidanneias 2 s1uau 99 Tu wuaanesnin 1 Tu
9% X = wunewaviild

sty X = 1, 2

vnisnazuendwnulsdu X deadewiiu B2 = 1.5 onalidmanvan Wesan PX = 1) = L

e P(X = 2) = %

b2
U

WS1E3N P(X = 1) = ﬁ INSIzaztU X = 1 sintneslaniaifamnisaziady (1)(&) =0.01

WS1$31 P(X = 2) = % INSIZRZLU X = 2 sunineelaniaifanisaziady (2)(%) = 1.98

wszariuiiwUsdy X dAnadewindu 0.01 + 1.98 = 1.99

14

N1SMMUAANRREYDIRILUTEN 38 ArAAAzLYBIRILUSdY Tduntlenudsil

untley 2.4.1 X Jusuusduidilsidunnuunaziu fix) Annaziunes X wnusie E(X)
RGRIGE

E(X) = ¥ x f(x) e X usudsdulsideiilos
EX) = | xfx) dx iile X Wushuusdusieiiles

AR YRINILUTAL X WnumY L %38 uy dawwiiiu E(X)

Fannas ¥ &) vnedawauin &) ynan x Mdulule
X



unit 2 Fausdu >

(% 1 I 1 1 Y @ 5 = & C% = v a a
MI9819 2.4.1 LADNNTIUAIT 3 ﬂﬂ@ﬂﬁﬁ@ﬂﬂ?ﬂﬁﬂﬁﬂﬂiﬁﬂ%ﬂﬂ 7 AU FUUUUNAN 4 AU WAZUNTIINYT 3 AU

MANPIARZLIUDIT LN NLATILASUL AN TUNSTUANS

. a3y
3591 191 X Wudvudnedinlasuidenidunssunis PX = x) = f(x) = M Wax=0,1,2 3

3

X 0 1 2 3 3734
1 12 18 4
f(x) 3 = 8 = 1
12 36 12 60

B0 = 3 xf0)= & = 12 = 171428571

x=0
wszaztiilunIsiennIsunis 3 AuegduaINtnell 4 aulavtin¥ine 3 Au

azldandsrsainainlasuidenidunssuniswindu 1.71428571 Au O

n1sAuulaeluswnsy Matlab

E: Editor - C:\ProbStatMatlab2018\f_pagel37.m
| f_pagel57.m | ch_02_page_057_01_04May2018.m 3 | + |

1 function y=f page057(x);
2= y=C(4,x)*C(3,3-x)/C(7,3):
3 - end

E: Editor - C:\ProbStatMatlab2018\ch_02_page_057_01_04May2018.m
| f_pagedS7.m | ch_02_page 05701 04May2018m 3 | =+ |
il|= clc; fprintf({'%55%15s%15s\n"', "x", 'P(X=x)", "x*P (X=x) ") ;
2 — for =z=0:3
= fprintf ('$5d4d%15.8£%15.8£f\n",x, £ pagel57(x),x*f page057(x))-
- end
- Ex=0;
for =z=0:3
= Ex=Ex+x*f page057(x);

— end
= fprintf('E(X) = %15.8f\n',Ex)

Wwom =@ W W
I

Command Window

b4 P (¥=x) =E¥P (H=x)
1] 0.02857143 0.00000000
1 0.34285714 .34285714
2 0.51428571 1.02857143
3 0.11428571 .34285714

E(X) = 1.71428571



unit 2 Fausdu >8
faaeng 2.4.2 wunuleuwSoailomss 3 Sundauiu

&1 wisguaiomn vie Aosimun wilduasldTulu 5 umaniuduny

&1 wisgiiui 1 §u vde 2 Su udiduazds 3 vwliuduny
nAAAAzLYesuiifiduazlduaniuduny

ad o 1% [ o a 4 Y [ 1
B T Y LUU'R]’]‘L!'J‘UNuVH]SlﬂiUﬁnﬂi']‘ULﬁ‘ULﬂll

€

81 L‘I/ii‘EJQJfQUQUW’JVI\‘]MNGW 730 ﬂ’e]EJle‘i“I/ileﬂ LLﬁ’JNLﬁU"U”‘lﬂi‘UNu 5 UIM1ASIULEULAY

€

=

01 ISHEUTURD 1 9U %30 2 BU LLﬁ’)NLﬁUﬁ]‘”ﬁ]"IEJ 3 UMM ULAULNY

¥
U

NINERTUU Y = 5, -3

_ _ _ 2 _ 1
P(Y = 5) = f(5) = s~
_ _ f(_ _ 6 _ 3
P(Y = -3) = f(-3) = S =3
| 3y _
E(Y) = (5)(1) + (=3)(3) = -1
LWiWuQuﬁUIULﬂquﬂﬂLQaEJLLa’JNLa‘LJ‘\]uLaEJLQu 1 v Tumsauusiazass |

1 a 1 a . % a Y Y M v = =)
naewmn nsaunale 9 15933031 inueRsIs (fair came) laewdsnaauliliUSeunIe

doilSeuae inszastudlsmanaziulugudisnnetienugfsssy

Aa9E19 2.4.3 liilarduanuiesiluvesiuusdusoiios X Ao

20,000 o
2 LD x >100
f(x) = ><3

0 Weo x  31A19U 9

WHIANAIAALLUYDY X

391 E(X) = T x f(x) dx

T N (200300 ) dx

100 X
_ | ({0 2?(0200 dx
- 200 |

unlieny 2.4.2 T X Quduusdu u) Wuileiduves X azld u(x) Wususdy



unit 2 Fausdu

ngufun 2.4.1 i X \Jusuusduiisidunnuuiaziiu fx) wazduusdy uX) iluilsdduvas X
AAIAALLLYBIRILUTEL u(X) unume E[u(X)]

MvueAlay

E[u)] = ¥ ulx) fix) e X iusuusgulaiveies

E[u()] = | u(x) fx) dx 1o X 1ushuusduseiilos

Fregs 2.4.4 17 X Wushuussefituiiiinanmsleumioyiiemnse 3 sundeuiy
T uX) = x2 + 1 wag v(X) = (X - 1)2

91 E[u(X)] wag E[V(X)]

W X=0,1,2,3

uX) = x2 +1

FuC)] = E(x2 + 1) = 3 (2 + 1) fx)

x=0

0= (}) b diox=0,1,2,3

E(x? + 1) = (1) f(0) + (2) (1) + (5) f(2) + (10) f(3)
= (1(5) + (2)1E2) + 5)2) + (10)3)

=4

oo —

TuvuaadeInu vX) = (X - 1)2
E[v(X)] = E[(X = 1)?]
= 3 (x-1)2 fx)

x=0

= (0 - D2(0) + (1 - D2f(1) + (2 - 1)2(2) + (3 - 1)2f(3)
= (1) 0) + (0) (1) + (1) f2) + (@) f(3)

= (1) +(0X3) + (2) + (@) L)
=1

3 1
8 8
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. 2

o ' v Y 1 ) 1 X S —

Aaege 2.4.5 15 X usulsdudadiilesiduanunandu fix) = | 5 #0 TI<x<2
0 Weo x  TA19U 9

waglit u(x) = 2X - 1

WNAIMIAAZILVDI U(X)

A5¥11 E[u(X)] = E(2X - 1)
I (@x - 1)) dx

B ,

= [ (2x-1) X dx

-1

W~
— N

1
3
1
3
1
3
3
2

n1sAuIlaelUswNSU Matlab

E: Editor - C\ProbStatMatlab2018\f_pagel60.m
| f_pagel6l.m | + |

1 function y=f page060(x):
2= y=x"2/3;
3 - end

>> Syms X

>> int((2*x-1)*f page060(x),-1,2)

ans =

3/2
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2.5 NUBINIIAINALLY
Waelvin1sAuIMAIAIAZILYBILUTdNEEAINTY 15ENYAN 9 TeanansaRgallaviansaldiwlsaulyl

sottlotagiiyUsdusiorios Feluinilavuanansiigaddmsunsalimuusdusaiiioaviiu

NQURUN 2.5.1 01 a war b 1luArAw 9ld E@X + b) = aE(X) + b

=)

Y 4
YVaNgIU
v

E(aX + b) = T (ax + b) f(x) dx

=a T x f(x) dx + b T f(x) dx

—00 —0

= aE(X) + b(1)
NIEaLi E@X + b) = aE(X) + b n

nauunUsEnau 2.5.2 1ile a = 0 9¢l¢ Eb) = b
nauRunUszneu 2.5.3 iie b = 0 azlé E@X) = aE(X)

NQufuN 2.5.4 E[u(X) + v(X)] = E[u(X)] + E[V(X)]

Uanganl

Taeilenm E[u(X) + vl = ] { ux) + vx) } fx) dx

—00

= Of u(x) f(x) dx + T v(x) f(x) dx

= E[u(X)] + E[v(X)]
Al E[uC) + vOX] = E[u()] + EMX)] n

naeunysenau 2.5.5 E[u(X) - v(X)] = E[u(X)] - E[V(X)]



unit 2 Fausdu
A29819 2.5.1 399A1U9 E[(X — 1)2]

91nNA1519MsLInwasruLaz luresiulsdu X Awsludl

X 0 1 2

=
o

f(x) %

AN —

2991 E[(X - 1)2] = E(x® - 2X + 1)
= E(x2) - 2E(X) + E(1)

= E(x?) - 2E(X) + 1

E(X) = (O)(%) + (1)(%) +(2)(0) + (3)(%) =1
E(x?) = (O)(%) + (1)(%) +(4)0) + (9)(%) =2
ezt E[(X - 1)2] =2 - 2(1) + 1 = 1

nAsAulaeluswnsy Matlab

E: Editor - C\ProbStatMatlab2018\ch_02_page_062_01_04May2018.m

| ch_02_page 062_01_04May2018.m .| + |
1 — clc
2 — x=[0 1 2 3]1;

— fx=[1/3 1/2 0 1/6];

= Ex=sum(x.*fx);fprintf('E(¥) = %15.8f\n',Ex)

= Exx=sum(((x.*2) .*f=)) ;fprintf("E(X"2) = %15.8f\n',Exx)
= v=Exx-Ex"2; fprintf ('var (¥) = %15.8f\n',v)

[ Y Y Ry ¥

Command Window

E(X) = 1.00000000
E(xX"2) = 2.00000000
Var (X) = 1.00000000

MU INFIBEN 2.4.5 15191aMA049 E(2X - 1) Tnemguiun 2.5.1

mezasﬁ?u E(2X — 1) = 2E(X) - 1

x2
3

— N

W EX) = [ x () dx =

-1 1
WWSIEastu EQX - 1) = (2)(%) —1=

X
3 12

62
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2.6 AUWUITUTINVBIR U THY
anuuUsusduadmiaviivenlmsiiinnisnszateavesiudsudsd X Insnsganeuinuietayain

ALRAEYRIRILUTHUTEN X viTafvasmiklsiusdy X WeauuunnistegainAaaevaamikusiusgu X

[

LWIRAYDINITIAIALLUTUTINVD IS IMU s DU
T X 1 Dusudsdulinedosifandy x, x, x5, o) x5 -
meauUanlu flx,), f(x,), flxs), .. , f(x,), ... AWAWU

T 1 = EX) 1Jupnnmziuues X

Wszaziy X - W ilumeaiaedeud « Wesuulvan |
Wszaziu (5, - W2 Wumeaiaedeusnindaesd « Weauuliain 1
T2 P(X = x,) = f(x;)

¥
v

[ 1 a o w 1 sg v Y a |
Wzaziiu (x, - W2 f(x,) Wurmraiandousnitasastaiadiningislaniaine X = x,

wszavty Y (x - W2 ) Wurasmmeaiamdeusniidsaesawstiminieanuiiaziduresi

xeRy

wUsd P(X = x) = f(x)

Wi Y (x - W2 fx) a5y E[X - )2]
xeRy

[

ANNLUTUTINTBIIRUTEN X adnUsdulisiailies uas dauusgusieilios Mvuadell

(% v 6

unileny 2.6.1 AnuwUsUTINvesiiklsdy X Tddydnuaiunueig o2 %3e var(X)

o

nmualag o2 = E[(X - W)?]
nsaeNaesveInULUTUTIUATARTuUINGENI daudsauuannsgiu

NOWYUN 2.6.1 o> = E(x?) - 2

Tangay var(X) = o2 = E[(X - W)?]

SE(x2 -2 WX + )

= E(x?) - 2 WL EX) + E(2)

SE() -2+

= E(x?) - 2 L
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A79E19 2.6.1 mAIRULUTUTINIRRLUSdY X We X uduulneiinldsudendunssunisan

maidennssuns 3 au Mndadestatulined 4 au wag 1nT3Inen 3 Au

3591 91nfee1e 24.1 19 EX) = U = %

wn 2y _ 1 12 18 4 _ 24 {1mw g1 _ 12
S8 E(x2) = (O)(g) + (1)(5) + (4)(3) + (9)(3) = 2 uay =12
waedhl 2 E(w2) 2 _ 24 _(12\2 _ 24
L‘Wiquavuu (o3 - E(X ) Q - 7 (7) - E D

n1sAuIulaelUswNsy Matlab

E: Editor - C\ProbStatMatlab2018\f_pagel6d.m

| ch_02_page_064 01 04May2018.m | fpagedsdm | + |
1 function y=f page0€4(x);
2= y=C(4,x)*C(3,3-x)/C(7,3);
= end
EX Editor - C:\ProbStatMatlab2018\ch_02_page_064_01_04May2018.m
| ch_02_page 064 01_04May2018.m 3¢ | f_pagedbdm | + |
il|= clc; fprintf ('%$55%15s%15s%15s\n", ...
2 "', "P(E=x) ", "HYP (M=) ', "XT2FP (=) ") 5
3= for x=0:3
4 — fprintf('%5d%15.8f%15.8f%15.8f\n", ...
5 %, f pagel64(x),x*f pageléd (x),x"2*f pagel64d(x));
6 — end
T |= Ex=0;Exx=0;
8 — for x=0:3
g — Ex=Ex+x*f pagel6d (x) ,;Exx=Exx+x"2*f pagel&cd (x);
10 — end
11 — fprintf('E(X) = %15.8f\n',Ex)
12 — fprintf('E(X"2) = %15.8f\n',Exx)
13 — v=Exx-Ex"2; fprintf{'var(X) = %15.8f\n',v)

Command Window

X P(¥=x) H*P (H=x) 2P (H=x)
] 0.02857143 0.00000000 0.00000000
1 0.34285714 0.34285714 0.34285714
2 0.51428571 1.02857143 2.05714Z28¢
3 .11428571 0.34285714 1.02857143
E(X) = 1.71428571
E(xX"2) = 3.42857143

var(xX) = D.48575552
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A9EN9 2.6.2 IV ARGY ANLUTUTIU wae dHiuletuuinnsgIuvesiiklsdy X @ p.d.f.

~ 2(x—1) dle 1<x<2
A f(x) =

0 We x  HA1au 9

T L= E00 = [ X2 1) o = £ s B3 = 220 1) dc=

wzasily o2 = 7 - (3)2 = L
Mzaziil G = o =0.236 O
§29819 2.6.3 9MAIATILUSUTIU o2 2INAITRMSKINLAARLTauvesfudsdy X feteluil
X 0 1 2 3 a4
f(x) 0.2 0.1 0.3 0.15 0.25
359
X 0 1 2 3 4 37U
f(x) 0.2 0.1 0.3 0.15 0.25 1
x f(x) 0 0.1 0.6 0.45 1 2.15
x2 f(x) 0 0.1 1.2 1.35 a4 6.65

Wzaziiu L = EX) = 2.15, E(x2) = 6.65

WSIERZUY o2 = E(x2) - u? = 6.65 — (2.15)% = 2.0275

nsAuulaeluswnsy Matlab

ﬁ' Editor - C\ProbStatMatlab2018\ch_02_page 065_01_0dMay2018.m

[ ch_02_page 065_01_0dMay2018.m | + |
1 — clc
2= ®x=[0 1 2 3 47;
3 - fx=[0.2 0.1 0.3 0.15 0.25];
4 — Ex=sum(x.*fx) ; fprintf ('E(X) = %15.8f\n',Ex)
5= Exx=sum( ((x."2) .*fx) ) ;fprintf ('E(X"2) = %15.8f\n"',Exx)
E — v=Exx-Ex"Z2; fprintf('Var(¥) = %15.8f\n',wv)

Command Window

E(X) = 2.15000000
E(X"2) = &.65000000
Var (X) = 2.02750000
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2.7 nMsuanuasauu1asiiusaun Joint Probability Distributions)
TiswUsgu X waz Y Wunavesnisneaesgudainlunaniediy anudiazluresiulsmsaed X e
Du x waz Y dandu y Wewwniluguiladdu fix, y) Bondn deiduanuiasdusiuiuees X wag Y

Tunsaliudsduliisowas agld flx, y) = PX = x, Y = y)

unieny 2.7.1

f(x, y) iuilerdunnutiazidiusiuiu (oint probability function) vesiuusdulsideLiles X uag Y &
1. f(x, y) 2 0 9nA1 (x, y)
2.y ¥ fix,y) =1

Xy

3LPGY)EA= Y fixy) s ACRXR

(x,y) €A

Ad0g19 2.7.1 waulw 1 luegeduannlu 1 dr5und 52 Tu

I =2 A 1

1 x ushudsduidediandu 1, 2, 3, 4 Wevdulalwlng Inuns 91vanuda nondn sudiiu

W Y Wuswusdudsiiandu 1, 2, 3, .13 delwimdulafiududu A, 2,3, .10, J, Q, K mudisu
samilsiduanuthazidusiuduresiinusdy X uag Y

W Wi flx, y) =PX =x, Y =)

19U (2, 13) = P(X = 2, Y = 13) Aemnutnaziduiimdulyils K Tnuas

w1 SuaTovduli 1 lule 9 9n 52 1u = () = 52

wazazil fx, y) = Ldlox=1,2,3,duary =1,2,3, ..,13 O

A79819 2.7.2 naedlunililignueadan 3 gn dund 2 gn uag Jle7 3 an
ngugnuea 2 gnagvdu W X Wudwugnueadmiviuld wag Y dudwiugnueadunaningule
& v 1 < ! [ % 1

mileidunisuanuasanussiusuiuvesiulsdu X uag Y
ad o
59
auuAvdugnuea 2 gn lede x gnuazduas y gn mszasiundugnueadidedls = 2 - x -y an
Tuwisnbugnuea 2 gnangnueariaviua 8 gn = ()
lwhusudeaiiu SuanidnBugnueade x gnarngnueads 3 gn = (3)
PUUITNTUANUAALAY Yy aNINNANUDAGELAS 2 an = (2)

U EY] U U y

o aa Aa a A a A 3
PUINIDNBUGNUBAELTLI (2 - X - y) QNINQNUBAFEIRET 3 9N = (Z_X_y)
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Wszaztl fx,y) =PX=x,Y=y)= (i)(i)((%iY)
2
dlox=012uay=012ua8 0<x+y<2

WNSERrtUnNTeNIsHanLasaNtandu fix, y) = P(X = x, Y = y) YBIRIMUTAN X Uag Y Ag

X 0 1 2
y

1 > > 0
2 2 0 0

n1sAuulaeluswnsy Matlab

E: Editor - C\ProbStatMatlab2018\f_pagel67.m

| f_pagel&7.m | ch_02_page_067_01_04May2018.m = | + |
1 function w=f page067(x,vy):
2 — w=C(3,x)*C(2,vy)*C(3,2-x-vy)/C(8,2);
3 - end
EZ Editor - C\ProbStatMatlab2018\ch_02_page 067_01_04May2018.m
|. f_pageld?.m | ch_02_page 067_01_04May2018.m | + |
1 - clc; fprintf ('%$6s5%125%12s%125", ...
2 ! 'y'm=0","'x = 1","®x = 2'});
3 - for yv=0:2
4 — fprintf('\n v = %1d4',v)
5 — for ==0:2
& — 1f x+y<=2
= a=f pagel&7(x,y):;
8 — else
3= a=0;
10 — end
11 — fprintf('%¥12.8f"',a)
12 — end
13 — end
14 — fprintf('\n'")
Command Window
= =0 x =1 x = 2
vy = 0 0.10714286 0.32142857 0.1071428¢
vy = 1 0.21428571 0.2142Z8571 0.00000000

vy = 2  0.0357142% 0.00000000 0O.00000000



unit 2 Fausdu 68
unileny 2.7.2
flx, y) 1luilardunnumuwiugindy (oint density function) vassiaulsgusaiiiod X uag Y i

1. f(x, y) 2 0 nnAn (x, y)

2. Of T flx, y) dx dy =1

—00 —00

3.P(X,Y) € A) = [[ flx,y)dxdy o ACRXR
A

A29819 2.7.3 MUUALATNATUANUAUILUUIIUAUYDI X haz Y A

2 ,
x(1+3y%)
f(x,y): q L:l,Jla O<x<2,0'<y<1
0 Wie X,y HA19U 9

WNPIXY) ENMlo A=y |0<x<1 1 <y<l]

agﬁﬁP((X,Y)EA):P(O<X<1,%<Y<%)
1

2 1

:?J’X(“'T%’z)dxdy

Z0

I 2.2

2

=T+ gm0 dy

4

5 2 3 1
_ %1 .3 _ y=5
=l v ldy=lg+5I 1
n 4
_ 1 1 _ 1 1 _ 23

n1sAuIulaeluswNsy Matlab

E: Editor - C\ProbStatMatlab2018\f_pageD68.m
| f pageD6d.m [ + |

1 function w=f page06€8 (x,vy):
“i|= w=x* (1+3*y"~2) /4;
2= end

>> Syms Xy

>> int(f_page068(x,y),x,0,1)

ans =

(3*yN2)/8 + 1/8

>> int(int(f_page068(x,y),x,0,1),y,1/4,1/2)
ans =

23/512
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unileny 2.7.3 g(x) Wunsuwanuaaaniidvaves X (marginal distribution of X) wag h(y) Wunisuanuag

1%

11538989 Y (marginal distribution of Y) 91

(i)ex) =3 flx,y) uag h(y) = ¥ f(x, y) dlo X uaz Y Lﬁuﬁumidﬂmmﬁm
Yy X

(i) glx) = T f(x, y) dy wag hly) = Of f(x, y) dx LﬁaXLLazYLﬁué’hLLUiejMaLﬁm

—0o0 — 00

nAanTRve flx, y) e X waz Y Judulsdueiaiios

1. Of g(x) dx = Djo T flx, y) dy dx = 1
2. g(x) = 0 A1 x

b

3.Pa<X<b)=Pa<X<b -00<Y<O) = | fixy)dydx=[ g dx

a —x©

wszaziu ) Wuilsidumnuiiaziluvessiudsgu X

Tuvusafefuazls

1. ] hy)dy= ] ] fixy) dxdy=1
2. hiy) 2 0 9ney
d

3.Pc<Y<d) =Po0<X<0,c<Y<d=] ] fixy dxdy=] hiy)dy

c —©

wszazi hy) [uilsiduanuinazsiluvesdudsdu v
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o/

29879 2.7.4 91NA9879 2.7.2 3311 g(x) way hiy)

A5 MWAUINLUILDD (row) bazhkuInan (column)

X 0 1 2 h(y)
y
1 2 2% 0 %
2 - 0 0 -+
<0 1 i

X 0 1 2

3) 2% o 3
LAZNITHANUWAWNSINA h(y) Ao

y 0 1 2

70
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nileuvesrnuhasduluuiteulvveuvnnisel B Wefmunmanisel A

P(ANB)
PB | A) = Hon o P(A) > 0

T A WDumsnisalisauysdy X = x waz B 1lumwgnisalisudsdu Y = v

e, _ _ _ PX=x,Y=y)
szt PY = y | X = x) = B e

wae fly | x) = TR 519 g(x) > 0

Tuvhusaseniuazla fix | y) = K9 e hiy) >0

380 fly | %) 91 nsuanuasuuuiieulvvessuusdulideiiles Y dedmun X = x
a 1 A 0 1 [ = = [J
wagisen fix | y) 91 nswanuasuuieulvvesiudsdulisiowos X dafvun ¥ = v

Tuvinuaameniu

dwsududsdurolion X waz Y 9zla fly | x) = % e gx) >0

AoilandununuuivrsauiasidunuuliRoulvvesdudsdusiowiiog Y Wamvun X = x

wag fix | y) = fﬁ‘( )Y) dlo hiy) > 0

AoilandunuruuivrasauhazidunuuiiReulvvesiuysduseiiion X diafmun Y = y

o

A29E19 2.7.5 91NF0E19 2.7.4 991 fix | 1) wag PX =0 | Y = 1)

AV fix | y) = e o hiy) > 0

f(x, 1) o _ 3
fix | 1) = 180 uay h(1) = 2

91

wswaziu fix | 1) = (1) fix, 1)

Wzt fix BE T flx, 1) dlox=0,1,2
fo|1)= ()10, 1) = (3)NE5) =
f(1] 1 =(1)f1, 1D =(2)L) =
f2] 1 =(D)f2, 1) =(1)0) =

2lPn1919n15nanwAkUUTEauluvee X wWiamviua Y = 1 A

w
N | —

N —

X 0 1 2
fix | 1) 5 5 0

Wag PX=0|Y=1)=f0|1=1

71
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A29E19 2.7.6 91NFI0E19 2.7.3 2971 g(x), hly), fix | y) waz P(L <x <1 |y=1)

1
3
ad o

W o) = | flxy)dy

— 00

1 2
_ J- x(1+43y) dy
0

_ T Xy Xy =1
S[ Ry

4 4
= X
2
y X
WSIzRzUU ox) = { 2 ija O<Q.X.< j
0 WD X umaug]
hly) = [ f(x,y) dx
_ f x(1+3y2) dX
4
0
2 2.2 _
=[5+ 22 15
_ 1+3y?
2
g 1+ 3y do o<y<1
WS1¥aztu hiy) = 7 e DSyt
0 Weo y dAeu

x(1+3y?) J
— X

' 4
s fix | y) = ey - [

hG) [1+3y2J —ELM’JO<X<2

2
1 1
Y 2 2
L‘WiwazuuP(%<X<%|Y=%)= { f(x|y:%)dx:{ X dx= 2
1 1

74

Fodunn 9nfete 2.7.6 aufiulddn Awes fix | y) ldiuegiu y uas fix | y) = g

90 fix | y) = e lo hiy) > 0 wiszastu fix, y) = fix | y) hiy)

WSzaziy fx, y) = ¢(x) h(y)



unit 2 Fausdu &
untleny 2.7.4 T X waz Y {Jududsdueiaiioamselddeilio@diflsidunnuinazilusiudu fix, y) uas
NSLANLAIUNSING g(x) ez hly) MUSIFU 38NA1IIN

fuUsdu X wag Y ludaszraiu Adewls dusunne x uas y agld fix, y) = ¢x) h(y)
NAIBEN 2.7.4
— 3

)= 3 fOy)=2 +5 +L=3

y=0
2
h 1 = f y 1 = i L O — ;
g0 h(1) = (£)X3) = 15

31231 (0, 1) # g(0) h(1) wiszazuudulsgu X waz Y iiludaszraiu
unlienn 2.7.5 W X, ¥ dusudsgu u(x, V) WWuilsdduaes X, ¥ ezl u(x, V) 1ududsdu

unlienu 2.7.6 flx, y) Duilsidumnuhaziduswiuvessiulsdu X uas Y
ANANAASLUYBITNTW (X, Y) Wnuag E[ulX, Y)]
AMuuaAILag

EluX, V= 5 3 ulx y) fix, y) il X, Y L?Juél’at,mifjuhjsimﬁm

x Yy

E[u(X, Y)] = Of Of u(x, y) fx, y) dx dy le X, Y Lfluﬁmﬂifjmiat,ﬁm

—00 —00

wnngwin nsdifaulsdu X wag Y (Judaszsieriu agld E(XY) = E(X) E(Y)

EXY) =3 ¥ xyf(x,y) dlo X, v Lﬂuﬁumidﬂmiat,ﬁm
Xy
=3 3 xy gx) h(y) (X, Y \Judaszranu azld fix, y) = ¢x) hiy))
Xy
=Y xex) Y yhly)
X y

=¥ xgx) E(Y) = E(Y) & x ex) = E(Y) E(X)
way E(XY) = T Of xy fx, y) dx dy dlo X, Y LﬁuﬁaLLﬂiajmaLﬁm
= 7 ] xy g hiy) dx dy (X, Y Wudasesoru 9gld fix, v) = ex) h(y))

—00 —00

[>e}

[ vy h(y) T x g(x) dx dy

T yhy) EX) dy = EX) [y hiy) dy = E(X) E(Y)

—0o0



unit 2 Fausdu &
fe8ne 2.7.7 1 X uay Y \luiudsdudsdinsuanuasananiasdusuiu difogne 2.7.2

T U, v) = Xy

MAIAAAZLUYBIAILUTEN U, Y)

[

3591 9NF9E19 2.7.2 X = 0, 1, 2 waz Y= 0, 1, 2 dnsawanaailanduainuunazidusadl

X 0 1 2
y

1 = = 0
2 2 0 0

Jagaunm 01 ulX, Y) = X lnefeuazle

EX) =3 5 xfix,y) = 3 x e iflo X, Y Lﬁuﬁumidﬂmmﬁm
Xy

X

EX)= | | xfxy)dydx= | xgx dx e X,YLfJuém’aLmiejwiaLﬁaa

-0 —© —0

laedl g(x) AeNTSuANULANSITavesiklsdy X

Tuviusadediu 1 ulx, Y) = Y agla

EY)=3 Y yfix,y) =3 yh(y) dlo X, ¥ Lﬂu@fumidmlﬁﬁmﬁaq
X y

y

E(Y) = Of T y fx, y) dx dy = Ojo y hy) dy iile X,YL‘TJuﬁaLLUiejmiaLﬁaq

—00 —00 —00

el h(y) Aon1swankasunidtavesiaudsdy Y
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o y X i
Nnfeee 276 wld g = | 2 BP0 <2
0 D X UAIDU 9
143y p
way hy) = | —5—  ile 0<y<1
0 o y dApu
& 2. A
RIFREDEAY) g0 hiy) = (X)) e 0 <x < 2,0<y<1
2
z x(1+3y“) 4
WEazdu gx) hy) = | —a — Wo 0<x<2, 0<y<l =f(x,vy)
0 We  x,y fdAdu e

IS8 fx, y) = g(x) hiy)

wszavtusiwlsdn X uay Y \Judasesieriu

unilenu 2.7.7 A2uuUsUTIUIM (covariance) vaeianUsgu X wag Y

IS % [ % 6 A =
LYULNUAIBFUANW oyy WD COV(X, Y) ABD

oy = E[X = 1 XY = uy )] 410 uy = EOO a2 uy = ECY)

oxy = % 3 (X = uy Ny = py) fx, y) dlo X uaz Y Lﬁuﬁumidﬂmmﬁm
Xy

0 0

oxy = | ] = u )y - ny) fx, y) dx dy e X wag Y usuusdudeliles

NQEUN 2.7.2

1. oy = EXY) = iy ny

2. 91 X, Y 1udaserony kad oyy = 0
Yangad 1. oyy = cov(X, Y)

E[OX = pu XY =y )]

= EXY = ux Y = uy X + pyny)

= EXY) = ux EOY) = py EOO + Eug uy)

= BEXY) = uxny = nxony + onxony

= E(XY) =y iy

2. 1% X, Y 1 Judasgmaiu inszaztu EXY) = EX) ECY) = py ny

WSIERETU oyy = E(XY) = iy ny =0

75
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o/

19819 2.7.8 INFAIDL 2.7.2 WA oy

[e))

1 puy = E(X) = i % x f(x, y) = io X io flx, y) = io x g(x)
X = y= X =

x=0 y=0

0)(3%) + (1(2) + 255) = 2

by =EN = Y S yfy)= Sy S fxy) = 3 yhy)
y=0 x=0 y=0  x=0 y=0

= (0)X13) + (1)(2) + (2L =

2
INAIBYNN 2.7.7 15168 E(XY) = =

INTIEREUUY oy = EXXY) = py ny
=3 _(3)L
=& -3

- _9
56
74 Y

YRAWNA L51FU1TDUNIANVDIANULUTUTIUTIN DT UNEAUAUNUSVRIAUSIAeaT

1. 01 oyy <0 WA WO X TAWANTU Y UAanas wowie X daA1anad Y JALANTY

NAMAD X Wag Y 1A WNTY 7190 anad @iunieany

2. 01 oyy > 0 LAMAATIN LD X TANNLTL Y JALANTY nIoile X dftanas Y daAnanad

naIme X wag Y 1A 1LY viTe anad luitenaseani
A99819 2.7.9 19 X uaz Y 1ududsdudsiiilanduanuiazidusiudu fix, y) fe

2 dle 0<x<y, 0<y<1
f(X7 y) = { A a dl'y y
0 B X,y uma‘u‘*]

2x dx dy =

W=

2y dx dy =

W

wag E(XY) = 2xy dx dy = 1

4

=

<

I

m

=<

N—

1
e O O —,
OS¢ O O —m«

N1 oy = EXY) = iy py IN912081U oy = 4 = (

W~

76



unit 2 Fausdu
2.8 AuaNUAYaIRULUTUTIURAZAULUTUTIUTIY
T X 1 Dusuusdundnnnuuwdsusiu o2 way Y iluduusdundannuuususiu o2
WAZ oy HUAMUWUSUTIUTIMVBIRILUSEL X Uag Y
T u) Wuilarduvasdulsdu X
1 dl ¥ o U
ANLRASLAZANNLUTUTIUYDL U(X) WNUMIE i) HBT o2, AINAINY
T (X, V) Wuilenduvassiudsgu X, ¥

AaAELAEAULUTUTINTEY VX, Y) unude Hy(x.y) Wag cs%(X, y) AWEY

nquun 2.8.1 W X \Juiudsdudadileituanutasidu fo aldrmuulsusues ux) fe
odx) = ELUO) = pyx) 12 ]

nufiun 2.8.2 1 b 1uAmein agldl o2, = o2

VoW 5189 02,y = EL(X+ D) = 1y F2T008 iy, =EX+D)=EX) +b =N +b
zaziy o%,p = EIX+b - -Db)2]=E[X-WN)]= o3

naufiun 2.8.3 1 a \umAnsa azlel 62 = a2 2

VaNgad o3 = E[@X — pyy)?]

Wag p,x = E@@X) = aE(X) =a U

gzt o2, = El@X - a 2] = o2E[(X - 2] = o2 o2

nQufun 2.8.4 191 a uaz b 1Uue1Asia a2l 62,y = a2 02 + b2 o2 + 2aboy,
dangau lnengufundsenau 2.5.3 wasnguundsenau 2.5.4 atla

oy +py = E@X + bY) = aE(X) + bE(Y) = apy + buy

o voy = EL@X + DY) = u sy 1]

= E{ (@X + bY) - (@ug + buy) }2] (a31n (1))
= E[f alX — uy) + BOY = uy) 32]

—EL2(X - )2+ 23D0X — i XY = py) + B2(Y = )2

= E[a?2(X = uy )21 + E[2ab(X = puy XY = py)] + E[6? (Y = pny)?]

= WEIX — g )] + 2aDEIX = e XY = uy )] + B2ELY - y)2]

= a? 6% + 2aboyy + b2 o2

WNTEREUUY 62 Ly = 226l + b2 ol + 2aboyy

7
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fe8ne 2.8.1 T X wag Y idufudsdudedl o2 = 12, o2 = 60 WA oy = 14
MAAALUTUTILYRIUUTdY Z 1o Z = 3X + 4Y + 5

57 67 = Ofx+dv+s = Oix+dy

= 26} + 426} + 23)Doyy

= (9X(12) + (16)(60) + 2(3)(4)(14)

= 1404

nquunusenau 2.8.5 i X uay ¥ Wusuusduiadudaszdetu
WA 62 Ly = a2 o2 + b2 ol

VoG o .y = a2 02 + b2 02 + 2aboyy

51231 X wae Y JDudaseronu inswasiy oy = 0

v < 2 —_ .2 2 2 2
PWINERSUY 0,5 4y = 2~ ox + b oy

nnuunUsenau 2.8.6 i X uaz ¥ Wusuusduiadudaszdetu
WA 62y = a2 02 + b2 ol

doigad nnguunuseneu 2.8.5 el oy = ok, oy

= a’ o} + (-b)? ol

Zazc)z( +b20%

feeng 2.8.2 1 X uay Y \lumudsdudaudassrorulaef o2 = 3 uay o2 =4
MAANAILUTUTILYRIUUSY Z 1o Z = 4X - 5Y + 6

i 67 = Oix-sy+6

= ok sy (Nuun 2.8.2)

= (16)62 + (25)62 (Nu{uNUsENau 2.8.6)

= (16)(3) + (25)(4)

= 148
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A1sLaNLIIANUz Ul

Tuunilagnandsnmsuanuaseuiasduresiuusdulisedlosunseilinfifirnuddgudu n1suanias
Anuasduresiiulsduaivesy nsuanuasr s dureaiulsduuusyad NMsuanLatnIINuIDe
uresiuwdsgunivig n15uanitasnauinasdurewlusdunmyuiy n1suanuasnuuzduyes
wUsduisuadn nswanasauaziluresiulsdgumiuinay mskanuwaseuiiaziluvesdiudsduls
wasTeawesn waz mMakanuwaseuiaziluvesiudsquindees war nisUszanaamudaziluves
fuwdsdulamesieawninmenuiisiliuvesiulsdguniuiyg - mMsdssanaanuiasduveiiuls

duniuuienuuziluveaiulsduihdues

3.1 A1swanuasgiinasy (Uniform Distribution)

NSHaNLIIvIIUsITwMsas AU sduilaasdufiazfiami 4 AU Send1 n1suanuagell

N o

wWosu Snvuziluresnisuanuasy dvosufisd

IiAvaiuUsdugivlosu X Usenaume x;, x,, -, x, Faudazendmnuazdufiasioe q fu
flartunisuanuaseuiasiluvesiudsduyiinasy X fe
fix ; k) =

1 dl
M bUB X = xp, X9, v, Xy

wugn NINeU fix ; k) uuiiaedey fx) AieNedliiiuiignsvesnisuaniaeinesutuegiue

V99 k

A29819 3.1.1 Tunsloumnsgienss 18U 1 A9

14 14
= LY = ¥

T X Wuswdsdundandu 1 diewSegyiui wasdidnlu 0 Wewsegiuios

o ]

X agfinisuanuasgiiiesy fix; 2) = L e x = 0, 1 O

A79819 3.1.2 Tun1snengnidtiense 1 gn 1 ase v X Wundunle

X axfinmsuanuasginledu fix; 6) = L e x=1,2,3,4,5,6 O

1
6



unii 3 nsuanuasauiasidulidawias 80

sUBalaunsudmsunisuanuasgiivlosy Uszneudmeguamasuruinisaniinugaviiiy

Ui 3.1

naufun 3.1.1 AafsuaranulUsUTINYewLUTdNdnesy X Nlin1suanuasgiinesy

f(X;k): % LﬁaXZ X[y Xg, ey Xy
PR _1 & o Usu 2_1k( )2_1k2 2
AR ALRAY L= i LAz ANHLUIUTIU o = -21 5 — W2 = ‘21 x2 =
1= 1= 1=
Y a ¢ 1 a k k 1 1 k
vawgau muaae L =EX) = 3 xflx) =¥ x()=+ ¥ x
i=1 i=1 i=1

ANUWUTUTIU o? = E(X - )?) = E(x?) - 2

k
= > x2 f(xi)— u2

i=1

k
= z x12 (%)— uz

i=1
S T R, [
= ; X —u

A19819 3.1.3 Nengniiienss 1 gn 1 Ase uagduwdsdu X 1Wuududle

WMANREY L hazAUiUsUs o2 vasdwlsdu X

ad o

W9 X = 1,2, 3,4, 5, 6 dmsuanuasglinlosu PX = x) = fix; 1)
1 dl _ 1 _ 7 _
Anaas W= c(1+2+3+4+5+6) =7 =35
AMULUTUTIY o2 = % S22
i=1

= (1+4+9+16+25+36) - (1)

-3 ]

12
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3.2 NSUANUAIUUTYAR (Bernoulli Distribution)

[
v 1

NSNARININERATAIsLUUNTSNwazITuN1TNTEY 1 ASiinangslaeganilely 2 wuu i
TouSusnss 1 9u wa 2 wuunaulafeld % wse New

NAgNWINTEWsa 1 gn wa 2 wuuiaulapiels udug vse uiuA

=

PHUAUAIDDNUT 1 VU MNNADINLAUAD 4 FunazAuALds 6 Tu L FUAP 130 AuALde

sUnuululiaulafie nsmaaesiinisnsgyin 1 asslinaveanmsnszvindululaieseedlaagandsly 2
) &« o & a 1o & . | 2 a o & W
9819 WINUU A9 Wad3a (success) wive walddn3a (failure) Insanuunaziduiiazifonadniawingu p

wazanuUnazidunazianaliduSawindu g p + g = 1
T X W usudsduunuinuuassiiiaradisalunisneass 1 Asa

|4 a o ¥ |4 a 1o ® ¥
AINTNAADINANAATY LI X = 1 e ﬂ?ﬂ?i%ﬂﬁﬁ]%ﬂ@ﬂﬁiuﬂ%iﬁ] w3 X =0

v 1
U 1 a

wseaztuamululdues X e 0, 1 fuusdu X 58071 dawdsguuusyad

v
o

WSIEasUU PX = 0) = quwag PX = 1) =p

wagilaiduanuinasduraadiulsdu X Ao fix) = P(X = x) = p* ¢ WO x = 0, 1

untleny 3.2.1 UL X IUanIiuIuA3IwsINad59inInNn1saans 1 A3

=

Sondn AuUsdunusyad nswanuaseuinsiliureiulsdu X Send n1suanuasuyad

6 =

asusUuuumiluveanmmaaasuusyad (Bemoulli experiment) A

U

1. Nsv9and 1 assdlnald 2 wuude nadusa (success) s walidsa (failure)

1 < a a o = Y
2. AMUULTUNAZNANAALIANINY @)

3. inuiiazidufasinenaladdnsavindu g wsizasiiu p + g = 1
4. ASVAand 1 A
T X = UIUASIUIHad 15D ws1zasu X = 0, 1

iandunuasduvesiinUsdn X Ao ) = PX = x) = p* ¢ Wa x = 0, 1

¥
4 1 = v

A10819 3.2.1 louniSegiewmss 1 9u 1 ase aemanuasduilunslounsegiliniogiumn

o

3571 NMsveaeslousSeaiionss 19U 1 a3s wadusarenisiam walidusarenisianes

¥
U U

I X WuduuaSausegui wsgasiu X = 0, 1

14
v

Aanuinazilufiagiinnadisa Aopruuragidunvdegaum = p =

N —

14
14

1 < PN a 1o & A 1 [J ~ = =
Anutnaziunaziinnalidnse ﬂammu’mmﬂummiaiyw 9 =q=1-p=1-

N[ —

1
2
R

Az duitlumslouvdonilldvSogiuidio PX = 1) = )y~ = O



unil 3 nsuanuasaarezdulideies
A29E19 3.2.2 NoAgNELTIBwss 1 gn 1 a1 awnanutaziiungnisinTuudy 3
A9 NMInengnEiiemss 1gn 1 ASa nadusaRegnuinvuwin 3 nalidnsefogniilivuusiy 3
T X WWudiuasaignisintuusy 3
WWSIgastiu X = 0, 1
1 [ a a o & I 1 [ Ay v a1 Y
ANuazdunaifanadnia Avanuirazduiilausy 3 dauvindu p = +

1 & a o & & | @ A My v i v
ANuazslluiiaifanalddnia Aoanuirazsduilalausu 3 dawvindu g=1-p =

|

mmm%lﬂuﬁmamgﬂLﬁht,ﬁmmq 1gn 1 a3 Qm@h%uuﬁm 3 UAINAU PX = 1)

_ L1,50-1 _ 1
= Q@QE T =

74

Padans dmsun1suantauIyad 9lain P(X = 0) = g uag PX = 1) = p

= =

a i a o | ¢ aa ¢
‘V]ﬂ‘]ﬂ{]‘U‘V] 3.2.1 ﬂ']LﬂaﬂLLagﬂ'J']llLLU?Ui’JusU@QG]'JLLUﬁ?jﬂJLLUiléaa X ‘V]llﬂ’]ﬁLL"ﬂﬂLLQQLL‘UT%aa

fx) = P(X = ) = p* ¢! % WD x = 0, 1

I 1

ARALRRY W = p kazAukUsUTIN o2 = pg

Uanganl

K = E(X)

= io x P(X = %) = (0) P(X = 0) + (1) P(X = 1)
= (XO_)(q) + (1)(p)

=p

o2 = E(x?) - 2

= i x2 P(X = x) — p?

X(;O) P(X =0) + (1?) P(X = 1) - p?
0)qg) + (1)p) - p?

=p - p?

=p(l -p)

= P9

= (
= (
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3.3 N154ANLAMIAUN (Binomial Distribution)

NMINAaeINUsENOUMENTNSEYINGN 9 MU lnenauesnisnsgyinudavasdilaiios 2 ogns Ao wadusa wie
1o < 1

Haludnsa i

Toumisegy 1 8y 20 Ass nsleuwsiazasaludassreduazunnguailuiivsedos Fee1atieinn1sium

[ o = 1 d9/ 1% [ 1o & o [ 1 = dy 1 <, d' 49/ Y
WUNRELI ﬁ’JUﬂ’]i%Uﬂ@EJLUUNﬁl@Jﬁ’]Lﬁ% mm‘umamwaqmﬂaumaaﬁyu AU UUNALVYUN?

] ¥ |

WINAU % warANUIE Uz Tudeewiniu %

+ o ' o @ a o Y - My v = A
NeAgNLLNLNSe 1 gn 15 AT Nsneawsazasaludasedeiuazlaudu 1 vseldlduay 1 Fee1adiading
lowdn 1 Juwadnda dwnnsldlaudy 1 Junalidnda dwmsusegsveanmengnisiniiemsmilg

gnanuesiufiazlindu 1 windu L uwagarmthaviluiieglildudy 1wty 2

vongnuiiisnss 2 gnndoutu 3 afs mavenudazasuiudassdetuazldisiunintu vie liviiu B
a1ationnstawsuiiudunadisa dunislaudulivindudunalidisa
S=1{(1,1,(1,2),(1,3),..,4,6),(5,6),(6,6) },n(S) = 36

A=) | x=y)=1(11),(22),(33),@4a,055)6 6} mswaziy PA) = o=

WIzastu PEE@dnsa) = L way Palidnsa) =

Bl
6

N =

meg1edenudumegiwilens  nsmaaamidun  (binomial experiment) u3enaalAIINIImMAaY

PIUUAFBNITINITNARDILUULUTYAETT 9 U Nane 9 A3

sUuuuhlUresnsvaae iU (Binomial experiment) Ao

1. msnnaes 1 asilnald 2 LuuAe nad$e (success) 1o nalldnsa (failure)
2. anuezdufiizifonadsawindu p

3. munasdufiasionalddniawintu g wmssasiu p + g = 1

4. mMmineaesusazasadudaszreiy

5. ¥MIIREBd n ASs

1% X = Suundavosuadiga

WSIEREHU X =0, 1,2, 3, ..., N
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unn 3 miLLﬁlnLLﬁNﬂ’N&Imﬁ]:Lﬂu‘lumLum

¥
U

N3NARBIINNULAYNITNEARNIATIEINTS 2 gnnTauiu 3 AT

[ 1%
1% + v 1 v A 1

dg” Y A (Y] Y A 1 < o = a 1o &
gnwiguuntiaediu witednlunaduia (5) faviu feindunalidusa (F)

WWIzazilu P(S) = L wag P(F) = 2
T X Wududsduiuanidsdnuiuaisignisimsaesgniuninfeaiu

U

%

Tunsnengniininense 2 gnnseuiu 3 ASS naneNAntadl 8 35 wazA1vd X Naudsiuiinadl

ATtk X
FFF 0
FFS 1
FSF 1
SFF 1
FSS 2
SFS 2
SSF 2
SSS 3

W1ZININRgnLen 2 gnnsenduusdazasuludasssaiu

Ww31zaziu P(FFF) = P(F) P(F) P(F) = (2 )(2)(2) = 12

P(X = 0) = P(FFF) = 12

PFFS) = P(F) P(F) P(S) = (£)(3)(L) = 25

216
P(FSF) = P(F) P(S) P(F) = (2 )(1)(3) = 2
P(SFF) = P(S) P(F) P(F) = (1)(2)(2) = 2

P(X = 1) = P(FFS) + P(FSF) + P(SFF) = 25 + 25 4 25 _ 15

5 Aeina 1] o _ _ _ 5 5 5 _ 15
Tuvhueadgdnuazla PX = 2) = P(FSS) + P(SFS) + P(SSF) = S -

P(X = 3) = P(SSS) = ﬁ

1 [ Y 1 < o &
ATNNITWINUAIAN LT UVDIILUTEN X LUl

X 0 1 2 3

216 216 216 216

f) | 125 =0.7870370 | 25 =0.3472222 | 15 -00694444 | _L =0.0086296
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unileny 3.3.1 Ausgu X fuansiunuaiwesadifafifiniuainniansesi n afe lunismaaeamiuns
38071 fauwdsduniuny NMswanuasruuazluresdiiulsdy X 138071 MSKANUAINIUIY waziTey
WA bx ; n, p) ROLANTIINISHANLAIT U USRS weININTET N warAatinas s
naduSITARTURINMINIELAaZASY p
wszaziu X = 0,1,2,3, .., n
Lay P(X = n) = p» wag PX = 0) = ¢°
1511 P(X = x) = b(x ; n, p) dlo x = 1,2,3,..,n
Tun1sa$agns bix ; n, p) t feududownduuisimunveinsvaassiivsznause

nad s x s

Lay nalidsa n - x Asa

LGUIU SSS...SFFF...F, SSS..SFFF..FS, SSS..SFFF..FSS, FFF..FSSS..S, ...

—_— — — —_—

X n—x x—1 n—-x x—2 n—-x n—-x X

Aaaa = as
wazdIsoau 9 Bnvaiens
98191 5AN ALV STINUAYINAUIIUIUITNANTIASITUVDY N A9 TIRUDI X AT DUAUNINUT
LAY N — X AN UNUDNNINUTLY I1UIUATAINAT AB ﬁ'_x), = (g)
INS12IN15NTEYusazAsSadudasedany
wazaztuluksazisveinIsiianadsa x A%a wasnalidisa n - x a5 danuunazidumindu px go
sz usazIsvesnsatudumrgnsainiias il
INS12RLUAINNUNLLTUYDIN1TNARINUTENDUMENAdILS x AST Laznaludida n - x ASa
thqf‘U P " X+ p*q" 4 p T+ p¥q" T = (I):) p*q" X Lﬁ@ x=0,1,2,..,n

(n oy
X

NSzaE PX = X) = b(x ; N, p) = (2) K Wox=0 1,2 .0
WIIwN 1 =p+q

=(gq+p"

¢ e (e
=b0;n,p)+bl;n p +bl2;np)+..+bn;n, p)

s1zaziu 1 = b(0 ;n,p)+b(l;np)+b2;n p)+..+bn;n, p)
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unn 3 ﬂ’ﬁLLilﬂLLR]\?ﬂ’ﬂﬂJu'IQZLUu‘lﬁJﬁEILuEN

nA1sAulaeluswnsy Matlab

'
U

mdwaslusunsy Matlab #ldumen POX = x) = b(x ; n, p) Ao binopdfix, n, p)
>> binopdf(0,3,1/6)

ans =

0.578703703703704

>> binopdf(1,3,1/6)

ans =

0.347222222222222

>> binopdf(2,3,1/6)

ans =

0.069444444444444

'
U

A&avadlusunsy Matlab fAldvan PO < x < 1)

>> binocdf(0,3,1/6)

ans =

0.578703703703704

>> binocdf(1,3,1/6)

ans =

0.925925925925926

i b(x ; n, p) A® binocdf(r, n, p)
x=0

msasnseilsiduanuihasdutasanuiiezduasauvesdiulsduniuim

[ T ) BT R VR SV

clec

Ei Editor - C:\ProbStatUzeMatlab2018\ch_03_page_086_01_01May2018.m
ch_03_page_086 01_01May2018.m = | + |

fprintf ('%5s5%20s5%20s\n"', "x', "P(¥=x) "', 'P(X<=x) ")
for ==0:3
fprintf('%5.0f%20.12f%20.12f\n". ..

r¥,binopdf(x,3,1/6),binocdf (x,3,1/6))

Eﬂdl

Command Window

w M = o

o o o o

P ({¥=x)

.278703703704
347222222222
065444444444
004629625630

o o O

P (H«<=x)
.278703703704
.92592592592¢
.995370370370
000000000000
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ma@mmawmmﬂwzL“ﬂuﬁumﬁaLLUidmwﬁumﬁﬁmmmm bx ; n, p) LNaWIA

zr: (2) X q"

x=0

POSX<nN= S blx;n,p)=
x=0

[\

F9g19NIMAT PO S X <2)= ¥ b(x;5,0.25)

x=0
1. @LLmﬁ n=>5 - (1)
2. @JLLmﬁ n = 5uag U1 =2 - (2)
3. qudndl p = 0.25 - (3)
4. gfaauunii n = 5 uandi r = 2 uazudnil p = 0.25 léf 0.8965
(3)
p \
n r 0.10 0.15 0.20 0.25 0.30
(1) =5 0 0.5905 0.4437 0.3277 0.2373 0.1681
1 0.9185 0.8352 0.7373 0.6328 0.5282
2) > 2 0.9914 0.9734 0.9421 0.8965 0.8369
3 0.9995 0.9978 0.9933 0.9844 0.9692
4 1.0000 0.9999 0.9997 0.9990 0.9976
5 1.0000 1.0000 1.0000 1.0000 1.0000

szaztu PO S X <2) = 3 bix:5,0.25) = 0.8965
x=0

Tuviueadeniu P(X < 0) = 0.2373 wag PO < X < 3) = 0.9844
S blx;5,02) =09997, ¥ bix;5 0.1)=09995 3 blx;5,0.3) = 0.5282
= =0

x=0 x=0 X =

NUNBLYA Adsvedlusunsy Matlab fldwa PO < x <) = S blx; n, p) A8 binocdf(r, n, p)
x=0

AN _
1.b0;n p)=0-p"wagbn;n, p)=p"
2.b(x;n,p)= (2) p* "X = ( n )q“*" p* = (HEX) (-p"*p* =b(n-x;n,1-p)

f29819U b(3: 5,0.75) =b(5 -3;5, 1 -0.75) = b(2 ; 5, 0.25) = 0.2637
b(11 : 15, 0.75) = b(15 — 11 ; 15, 1 — 0.75) = b(4 ; 15, 0.25) = 0.2252
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unn 3 ﬂ’ﬁLLilﬂLLR]\?ﬂ’ﬂﬂJu'IQZLUu‘lﬁJﬁEILuEN

nsasemsilsnduanuiazilusaseuiiaziluazanvesiunusduniuig

F9E U P(X = x) = blx;n=5p=025 Uz POSX<n= 3y bx;n=5p=0.25)
x=0

Ei Editor - C\ProbStatUseMatlab2018\ch_03_page_088_01_01May2018.m
ch_03_page_088 01_01May2018.m = | + |
= fprintf('%55%20s%20s\n'", "'x', 'P(¥=x) ", 'P(H<=x)")

L B O

nmadeunsvesilsiduauiasdureaiiudsguniuim bix; n = 10, p = 0.2) 9813478

l_
2_

for ==0:n
fprintf('%5.0f%20.12f%20.12f\n" ...

end

Command Window

rX,binopdf (x,5,0.25) ,binocdf (x,5,0.25))

>>» ch 03 page 088 01 01MayZ018

x b (X=x) P (¥<=x)
0 0.237304687500 0.237304e87500
1 0.395507812500 0.632812500000
2 0.263671875000 0.8%9e484375000
3 0.0B87820625000 0.984375000000
4 0.014c48437500 0.995%023437500
5 0.00097e562500 1.000000000000

==0:10;

Ei Editor - C\ProbStatUseMatlab2018\ch_03_page_088_02_01May2018.m
| ch_03_page 088 02_01May2018.m | + |

plot (%, binopdf (x,10,0.2), 'ra')

0.35
03

0.25
0.2

0.15
0.19

0.05

()

o b

¢
€,
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unn 3 ﬂ’ﬁLL’\lﬂLLR]\?ﬂ’ﬂﬂJu'IQZLUu‘lﬁJﬁEILuEN

mﬁLsisuﬂiﬂwsumﬁqﬁ%’ummm%L?Jusuaqé'f’at.t.ﬂi’cjwﬁum b(x ; n = 10, p = 0.2) WSDUAITUSULAY

LUa T == R I T ) B T I o I

P Editor - CA\ProbStatlseMatlab2018\ch_03_page 089 01_01May2018.m
Edi ChProb5tatUseMatlab20184ch_03_page_ 089 01_01May2013

ch_03_page_089_01_01May2018.m | =+ |

04

0.3

b(x;n,p)

. 0.2

P(X=x)=

0.1

x=0:1:10;

plot (%, binopdf(x,10,0.2), "rao');

axis ([0 10 0 0.41)

grid on

legend('P(¥=x)=b(x,n=10,p=0.2}")
title{'Binomial distribution P(X=x)=b(z;n,p)}")
®x1abel { "HNumber of success : X = x')

yvlabel ("P(¥X=x)= bi(x/n,p) ")

Binomial distribution P(X=x)=b(x;n,p)
[ [ [

|
| O P(X=x)=b(x,n=10,p=0.2) |

o
K~

0
¢
o o & & J)
0 1 2 3 4 5 6 7 8 9 10

Number of success : X = x
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