—onba.\o'llﬂ'a
We all leamed S'lMFIQ 'waa\o“hha befuve_ )

eq. Roll a die —~— PR) = —é

Toss a coin —~— Plhead) = LD_

G{oal . Make -i-\/\'tvxas —'anw\al

Discrete —> Continuons

Te,mino\oa'\es .

1) Possible outcome  : ’Foss'-lo\e vesuke sz a s‘:vﬁle_ @&P.p.vlmevd:

2) SawrFle, Space :  collection sf all Possilole outcomes

3y Fvents Awa collection sf‘ Foss‘-lole_ outcomes

eq. A box cwrl'n‘mina_ 2R balls , marked |,2 and 3
’Raﬂd‘DMlla Se]ecl' one._.

1) TPossible  outcome. .2,

2) SamFle Space S-= { 1.2.31%
3) Fveuts

¢, . a3, 83 (0t 3y, {221, {1.2.33
T

em's\'%
Event A = e number marked on the selected ball is less than 3 = {1,23

Eent B = 4he number marked on the selected ball 18 0 = 75

4) Random vavidble A -Jewxchovx X that ass]ams a veal nuwber to eada

‘FbS§|L:le outcome
( ie. X:8 —>1R>




FReFer +o the 'Fe\rv\ovs exawcFle_ :
() let X be Hhe number marked on 4he selected ball.
value ass‘.jaeé

\Y N\
XKW =1 , XK@ =2 , X® =13

R 0 J

‘Foss‘n\o\e outcome

W let X be +4he square ‘sf the  vumber marked on dhe selected ball.

value ass]jneé
4 \ N\
X =1l , K@D =4 , X® =9
R 1 J

Foss‘.\o\e. outcome

"f —the ‘umaae_ vs-F X s :ﬁnﬂ'e or cawrl-n\olg In:ﬁn‘rl'e , then X s called a
discrete. yandom  vaviable , nf “+he ‘wvuaSe. s-F X is W\camknug lnfnﬂ'e. ,

den X s called a corbnuens yYandom vavicble .

ea. Toss a coin D Hwmes

S = {HHH , HHT, HTH ,THH , HTT, THT,TTH, TTT3
Let X be the number o‘f ‘twmes a head comes out .
KEHAHD =R | XEHHD =,

(‘tw\aﬁe. u‘f X = {o,1,2,.33  which s Barte | so K s diserete )

We can use X=> +o denste all ‘Foss‘l‘ole outcomes  with  value
X = {HHT.HTH ,THHY

so X =2 can be ‘(eaomled as an event .
X =2 s the event cs{2 getting 3. headk .
[ %ey\eml =% % the event Gf 3@&‘m8 % heads .

& Pbss’ﬂc\e. outtomes



2.8. Toss a coin until a heod comes o=t .
S={H,TH . ,TTH, TTTH, - 3
et X Lbe the V\uvn\oer 6‘(" 'ﬁﬁa.ls .

XH) = , XETH) =2, XGTH) =3

(‘(w\aﬁe. d‘f X = f,2,3, .3 whch s °°“”‘H°(3 lnfnﬁe, so K is  discrete . )

eg There are jecw shdusts AR, C.D  wrh heBHS
lboom , l65cm . IFoam , (Soam resrec:hvela..
’Ram\mla Fick oo of them .
S={AR.AC,AD.RC,BD, D}

Let X be the Sum sf--l-he V\e‘aH's cf the. o selected  stuchents
KR = [60+(65 =25 , -

(‘(w\ase_ u‘f X s -ﬁn\'{'e., so K 15 discrete . )

eﬂ. Surrose AR s a rope of |evxjﬁ« [Oem and AR is cut irto +two pieces

A C B
«— >
x

S = (O,lD)

Let X be +the sctmve cf |ey\3+l\ of AC* , so Xea=x.
(imaﬁe. st X = (0,100) which 1is uv\cowrlublg m:ﬁva-ha, so K s Covtinuens . )



—Ro\oa]o“\l‘rba Distvibution  (Discrete  vandow vadidde )

S - SavwFle_ space
K : cisorete  yandowm vavidble

A "Fvuba\o“\lﬂ'ra distiboution  (or Probalsitryy Q\e@«& unction ?A{ ) s
Q fvmcﬂovx 'F S\I\Cl/\ 'H/\a'E
‘]D(vo = PX=%)

= ’Pw\oab‘-l‘rl'a sj: the evenk X=x

e,.a. Toss a coin D Hwmes

S = {HHH , HHT. HTH,THH , HTT, THT, TTH. TTT }
Let X be +he vumbeyr c‘f times a head comes out .
F<o>='P(X=o) - %

F<|)='P(X=|) - £

F(z)=’P(X=1) =g

F<3)='P(X=3) -3

peo = © rf xfEO.,2,3

Nete : x;rzeo¢on‘) = | ( Smmm‘-vna over X with '|>(x) 40 )

C-(\"a?l'\ical \’eFvesewl:ad:iov\ :

oojw

3
g

00—
00|




eqa. Joss a coin until a heod comes oxt
[3)

S={H., ™ TR, TTTH, -3

LetngMmkgL\:Mdals

pen = P(X=1) =L
pa> = P(X=2) = &
pe = P(X=3) = ¢
F(43=?(X=4) =+

| . .
?w - { P ‘rf x* Is a novmega-hve. ’Ml'eaer
(@) cthendise

Aag‘m Z ) P + P+ PR+ PR + -
X Pozo

S S P S
+4+8+(’é+

— L;l—u

i I Y GY\'ER'EIOV\ )

V-

LS




"Ro\oa)p“\t&\a Distvbition  (Discrete vandom  variade )

S SavwFle Space.
K : discrete. vandom vavidole

A probakitrlyy_ cbstlotion (or proboabitty - densiiyy function ptf )3
a fw\c-hovx P Sudh  that

D) peo = PX=x) = ’Pwkauma sj! the event W=x

2) P& 20

-
B x%et)-#o peo-=1

Enredaal Value. cf a Drerete Radem  \Vaviable
K : chserebe  vandom  vaviable.

B?m('zd Value s'f X = EX)

PN = F(x)

x :Fu);!o

We alo call vt mean and denste Yo Lag M

eg. Roll a die

SamFle. SFace =S = 21,1,3,4—,5,(:}

et X Lbe 4he Yandom wvavidde ‘(’L\dt denstes the  numlaer— 'fndna u:l> .
! rf %= 1,2,3,4,5,6

Poo = ©
o Gﬂaemise_.

EX) X P&

x ;Fu#o

I--Fco +1.Fm+ e 6-]><6>

35

Q: What & the meaning :rf e 35 7

Thik: 1f we voll @ die For 6oo —Hmes,
we. exiucﬁ (bt N6T vxecess:ma-(-o be e ) +hat each namber
occurs 600 =100 Hmes . So dhe average sf Hhe vesut s

[oox | + /00 x> + ---+[0oxb& | 1 I =35
— = Xt x2+ +6x6




Vaviance Gf a Drerete Random  Vaviable
§<= ehsazbe_ vardom  vaviable

Vadance GF X Var (X)

1%&#0 (G ) F(vo

e.g. 'Rol\ a dle

- S ey, ey
Var®X) = (1-25) + + (-25) - £+ (3-25) - 4+

4-25) - - + (6-25) . L 4 c4-z5) . -}
. t‘ . t’ o t‘
_ 35
>

"

v

>
1 !
t t t

113456

\aviance 'Fvoxxdes a  meaSuvre cf Hre —\'evxdewc‘a Of ‘e walues of X o
S?reael ot 6f ~the. «F&d‘ad Valne EX).

stondavd  derivation o = /JVQY(X)

Recall :  |n statishes c=/ Zf:(’xa-&)l

%Kit valv\es
n

$i + Frequency
=42 F‘i @3] -/M)z

n : otal nser
Same. —fbmda ? Pr= -%




More_ e><awrl>\es :
e[eow\dvlc Random  Vaviables —Pv‘,\,al,;.h-\-‘a_

Succesg () "l>

Exrenmewl’ : Onlg ~+wo 'Fuss'llo\e. vesutt
N Aalwe @ I-p

Continne. o -lva wil one Success —val .

Sanle space = {S. FS, FFS, FFES, --. 3
Let X be the vandom vaviable ot counts  the  number G'F ‘('Vlals.

The evert X:=x av\ﬁ- the evert FF---F S
— IV

x-1 Hmes =<-th trial

{ (I-—'Fsz-l‘F ‘lf « is a ’Fbs’rhvz Tvd'eﬁer‘
0 =
F lo} U'MN.\SQ.

= = n-l
CDi%wo'Fbo Z: O-p)"p
P [l+ (I—’F)+(l—'|>)l+--~']
|

'F

= P I—(l-'F7
= |
® Eo) - T xpw PR
x;Feﬂ#o d P R
5 £(8 <) -
= VL'F(V\) ﬁ "
=1 NL =
N=|
= v% VL’F((-‘F)VH Fu:t x=1-p i\'l n(l-'F)“- =
kad n-1
= "F g‘n(l—F‘)
N n=1




= -1
@ \/a.r'(X) = Z (1-:4)2 DGO Z VDL'\ %
1;]>(z)$o / | V:l =20
2 Vt’x.n = %
- 2Ly - pa-p = L
V\=| F ’F 'l) ‘:df- 2 Yl‘x:\ = —YJ— ya ~2
SL N=l oL ((-0)
N o
P (Y TR e
n=y n=y Nn=| (-x®
-ka x=0=p) ,
2= 2 I = ]
=_3E' "?"‘t&. STy e 2°P
r I n=| l TB
=P F =k
= .P-a n=1 _P - "P"

b (l—']>)“-| =L

= S
|




