-onba'o‘u\’rl-a
We all leavned S'lMFlQ, 'Fvoba\d\l1+-a be?uve_ 4

e.g. ’Ron a che ~ FP(2)= —é—

Toss a coin —_— s Plhead) = L:_

G|oa| : Make 'l"/\'lv\as —'F,vw\al

Discrete —> Continuons



—I—em"w\o\miaﬁ :




eﬁ' A box cwd'uiv\ina_ 2 balls , marked [ ,2 and 3
,Raﬂdoml\a_ Selecl‘ one .

1) Possible  outcome L2,

2) SawrFle. Space S-= { 1,2.31
3) Fvewts

¢, {13, a3, 83 {021 €03y, {221 . {1.2.31
T

em's\'%
Event A = e number warked on the sdlected ball is less than 3 = (1,23

Eent B = 4he number warked on the salected ball s ©

- ¢




4) Randowm vavidble - A "fMV\C'han K that ass'%vxs a veal nuwber to eadn
‘l)bs§l|ole outcome
(le. X:S—R)

FRe-‘?er + dhe 'Fevv\ovs exawrl>le. :
(i) let X ke dhe wnumber marked on dhe selected buall.

value assigned
\ 3

N
XW=1 , XK@=2 , XK@ =13

0 J

'chs"\o\e. outcome

W let X be +he square sf the  vumber marked on dhe selected buall.

value &Ss]jneé

) N
XM=l , X@D=4 , X -2

R 1 J

‘Foss“.\o\e. ouxtcome



he the 'IW\QSG- c‘F X is :ﬁnﬂ'e or CDwd'nHS h:ﬁnﬂ'e , then X 1s called a
disorete  yondom vaviable |, nf —the ‘wvmae_ s-F X s wnCowﬂ-aug In:ﬁnﬂ'e ,
then X 15 called a corbnuens yandom vaviable .



e.a. Toss a coin D twmes

S = {HHH L HHT, HTH, THH , HTT, THT, TTH. TTT 1

& *rvss'l‘c\e. outeomes
Let X be the number Sf times a heod comes out .

KEHHAH =3 |, XHHD =2,

(imaﬁe. u‘f X = f0,1,2,33 which s farke , so K is discrete . )

We can use X=> —+o denste all ‘Foss‘l\ole oulcomes  with  value
X=x = {HHT.HTH ,THH]

So X:=2 con be veaomles:\ as an event .
X=2 ® the event Gf 36['\"1!,\8 A heads .
n %eneml CX:=%x & the event Gf ﬁd'h"‘% % heads .




eg. Toss a coin wrtil a head comes oat.
S={H, ™ ,TTH, TTTH, -- 3
Let X be “he number °-|Q “rials .
XH) =1  XH) =2 , X@TH) =3
(iw\aﬁe sf X =f1,2.3,...3 whch s coustably wfate, so K s diserete )

eg. Theve are :fbwr shduts AR, C.D  wirth he‘;j\/ﬁs
[6oem , l65cm , IFoam , (Soam resrechvelxa.
?m\mlé Fick oo of them .
S-={A& AC.AD.BC,BD, D}
Let X ke the sum of +he he.iaH‘s of the two selected studusts
KAR) = 160 +(65 =325 , ...
(imaﬁe. of X s fBate , so X s discrete . )



S - (0,10)

Le-l-X‘o_eJJag_sqm_zf_lgnsﬁxuf ACT ., so X&) = .

Cim = o) ich 1 mnhvrte , So 3 Covitinuous . )




FRo\oa\p\l'rEa Distvibution  (Discrete  vandom  varidde )
S - Saw\?\e Space.
K : discrete  vandom vavidole.
A probakitrly,_ cbstrlation (or proboabitty ey, function pf )i
a_ Function P Such that
Peo = PX=x)
= 'Pwkal:ilﬂ-a s]e the evewt W=x



6-6. Toss a coin D Hwmes

S = {HHH , HHT, HTH , THH , HTT, THT,TTH. TTT 3}

Let X be dhe numloer c‘f times a heod comes out .
F(o)=P(X=°) =-8L

P = P(x-1) = £
F(z)='P(X=2) 3
F<3>=?(X=3) %

P('x) = 0O Tf x#or(lzls



Note : Z P = | (Summ‘ma over * wirth 'F(vt)+o)

x;'Pbo#o'

C—lrth\caJ YeFrese.vrl:a-(:ion ;

oojw

3
g




Q.S. Toss a coin until a head comes out .
S={H,TH . TTH, TTTH, - 3
Let X be the numboer vsf “*rials .

F<|>='P(X=I) =L
Fm=’P(X=2) = 4
F<3)='P(X=3) 3
F<4)='P(X=4) -4

'F(’O= {# 1-(2 x s a novme%a:l-ive. wd'eae_r
(o] cpnqrwtse



WA Z\ P Po) + PO +PRY+PR) + -

*Pyto

Lol bl
2 4 8 {5

Ggrthical rgrgewbcr(:ion :

V-

#




FRm\oaB\\'&\a Distvibuction (Diserete  vandom  vavidde )

S - Saw\'(;le_ Space
K : diserete  vyandom vavidele
A probakitrlyy_ cbstlotion (or probasitty densr, functron pf )1
a_ Function P sudh that
D) peo = PXK=x) = ’PWLQL,:HS sjl the evest Kax
2) pe) >0

-
?) 1%;% Peo = |



_&FCMM&_#QMMM@

K+ disorete vandom  vaviable

ngnﬂ’('ec:l Value 'sf- X = E(X)

DN X pE)

x ;Ptx)alo !




6.8. ’Ron a dle

SaM‘FIQ SFace =S = {l,1,3,4-,5,(=}

et X Le 4he random vavdbe “hat denstes e number jpadv\j “Pp
poo ={ + rf- x=1,2,3.4,5,6

o 6\"'@'\:&3&.
Ex) = & * peO

®€L ;Pu#o

l-‘F(l) +'2-]>(z)+--- + 6-'|><6)

25



Q: What & he meaning cf e 35 7

Thik: (f we voll a dhie For boo Hmes,
we. exin.cﬁ (bt NeT VmeSSaMg"('b be tue) Hhat each number
cccurs % 600 = (00 Hmes |, So the average c-f- e vest s

loox |l 400 %> +--- +lcoxbE _ | L ———t = 3.
— R +6x6 33




\Vavrignee Gf a Drerte Radom Vavable
K dhsorete vardom  vaviable
Variance. GF X = Var (X)

= x.%ma&o & -# ) F(x)

3.8. ’Ron a d'(e
|

Var(X) = C1-25) - -é‘,- + (2-25) - Zl,' + (3-25) - + +

> | > l > |
4-25) . T + (6-23) - v + (6-23) . rs

_ 35
2

n

y N

.




Naviance, 'Fvw\e\es a measuwre rsf e —\'aadevscua cf e values cf X  +o
%'Fv‘eae\ ot Sf ~the. 6<’|n.d‘2d value E(X).

standad  derivation @ = A VarX)

Recall :  In shishes , o =/ Zfi("i-}_*)z %5 : values
n

S+ Jrequency
= ,‘/ ZF'.('ii-}L): n : ""U'"al numbeyr

Same Ma ? P ='%



More wwwrle.s :

e]eomdﬂc'. Random  Vaviables

“I)Vbbal:"\\ﬂ'la_
Y Succesy ) P
Ecrer‘\w\evﬂ‘ : Ov\lé ~wo 'Fuss'\b\e_ vesutt
N Silwe @ -p

Continne. o ""/3 wiil one Success —tval .

SamFle_ space. = {S. FS,FFS, FFES, ---}

Let X be +he yandom  variable.  hat coutts  the  number c’F ‘Mals.
The evert X:-%x & Dvsl- the evert FE---F &
—— "
x-1 Hmes =x-th -trial

[ (I—’FSH'F ‘cf % 18 a 'Fo&'rhve Ivd-ez\er
) =
F o U‘PVZYVJ\SQ



— Cad w-I
1,2];&.);%?60 = V\Z-II\ (‘-‘F) T

® Ex)

/]

= fF [(+ (I-"F)-{-((—'F)z+--~]

=P = (( -
= |
x?u)#o XF(’Q
:é‘\ W‘F(V\)
é VL'F(I—‘F')“—‘
‘F Vén((-F)“-‘

?

p2 i

N=lt
£(& <) -

i V\?t.“-‘=




@ VarX) = 22

2
(e ) DO

ﬁ M 1
-t.;Pu)#o ':_:' (( -0
DA shipg—. &
£ ot pop”
= N —) - - )
n=1 P P | ? —?I—- 2 n+ = < .
S n=) S = (l-i)
ey e T N ey L S : A L. .
[ = [ = [ P =i n=i (-2°
Pk o (1-p)
>-
=_=.t‘%.++, () l- 2-p
S N oo P
. = n- |
1= > - ==
-3 v i-p =
= n-1







