lecture 21 - ¢s280 fall 1999

lee2| Io/ia/59
PROBABILITY I

RANDOM VARIABLE 18 A FUNCTIOW 'F-RGH}S Te ;R
SAMPLE Space REAL

AMUMHMBERS
red X(s) \s-S

BYAMPLE. . A Com (S BLIPPED W TIMES
X (£) = THE MIMER OF HEADS N €

W=2 X(TTT)=0©
X CHTT) e X(THT) = X(TTH) =1
X Chir) =X (HTH| = XCToe) =2
XCHEY > 3

BRAMPLE X(4) s tha SUN OF MURBERS THAT
APPELR wWHEN APAD CF DKE IS

NeT&TIoN %L k

ReLLED
XL O\ 2 ’
m‘@ =x(D =3 NOTE . Rawvoox VARIMRLE
= 5 sléy ™ o 1S NEITHER VARIABLE NOR
R = KLBN )=
% Céré) =2 WH

g l="'



TWE ExPECTE® VAWE ( OR EFPECTATION) nfm

E(X) = Z pco. X%
Jesf

EBLAMPLE:. ¥(4)z NUMDBEE ©F HEADS INS

2 BOV:fosdied e il ageederiads

| |
= O0gal %+2-§-+3'§= -3—
A TRACTICAL FORNILA : B(K)s 2 plX=v) &

’?'.irKCS)
CoNTING EGL) By LAREER PORTIONS

BYAMPLE ", X(8) = THE SUM ON 4 RMR OF DICE

EG\ = & pGr=2) +3. PO‘-=§?-I- Y pGesY) « - (2: POt

"-'-'9*-1- -h-%--g—-\—'«(.l-l—‘&"i-l- G-I-F 7-3—54'

;

EYAMPE n‘EEENwLL; -rP.m:.S
B EZ . Pﬁff&"'f_-&cfn Rpiq e

pore:, & Coul= kil _, o "‘f"‘”"’ =€

& ;

! -ty (k=)' (e [Ty




S, MW= ?_ h-CCh-I}k-D-‘P%G{ e

Zhp % CCu-u,k-a)F ""-1@1")'(!‘") >

=t

3 el N ob & N[ =
i f—-‘a Clw ) P9 { hi

\ ~ i Al o
By THE BINOMIAL ForMuLA =P = | = |

i ¥\ BARE RRNDOM UMRIABLES oM A 'E-'PA.C-E/Q’I
ECx+\) = EWO+ ELY
ElaX)=a-E®)

PRocE., EQte\= 2 -lafs)(}(fg}au- Y(;‘)Jzi?fgxm -

+ S Mes) = BONTECY)
ECa¥) = S p-aX(e)= QEFCSJ'X(QF@ &K

Cop. EQt+ .+ Xo )= EO4 )& ¢ EQCy)
Elaxdb) > QB0+ b

€ (a¥eh) s EA+ECN) = aE)+ E(b)=aEON+L
EQ) = inﬂ'B =h 2 Fﬁ): bl =k



(NVEPENDENT RANDON UARIABLES  IF
PL¥za pwp Y2b)= ?CX:Q) : FCYﬂ')

Le THE BVBMTS X=¢ 4vD Y=b ARE (NDEPSMDEMT
FoR ALL q,b.

EXAMPLE ¥, (%) = TWE VUMBER OV THE FRST DIE
B Y (5 = b SEONT =—i—

NNt Kelif)e
PCx=t avp X;=Q\=P('Li\=%ﬂ_" A, fo ARE

PO4=0) =g | PlGsi) & NDEPENDERT
Ky &VD Ko = X\ +Xy ARE N /NDEPEMEAT
IusERs FCX,,-—! AD ¥%a= 0) = <::>
POh=t) ---h P(x:l"'@' 26" w.

B, (B XY ARE (NDSPENDENT THEN EC¢Y):=EX).ELY)

_—

Preor, EOM:=T ab. F(x.a aup\=b) =
aeX) " = 3 ab.Pii=)-plY=b) =
beY(s) :-'[ZG-KX-"G) [2‘_\9 F(Y:L)Jz
= ECAO. ECY)
= 3o— .I



THE VARIAMCE ©OF X 19 A MEASURE ©OF How
WIDELY ¥ 18 DISTRIBUTED

AROUND ITS BXPECTED VALE
E0O. The NplVE TRY:
+% A —'8

hRouns B <& ya B(x-B60) FAILS Snce
4Rz BaCED ] E(X-E0O)= EQLI-EOY) =
2
\ = ECx-B6) = 2 [Xeoy-E6s)]. L)
8&S
STANDIRD PEVIATION G(X) = J VO

. Ve EOM)-[B0Y)

PRocE V= B( ¥-E0) e[ ¥ 2xE6) JEC] -
= B(x%) - E(2xE())+[E0o) =
= E(¥) - 2. EGOEC)+{EC =
= BOR) - (E69)°

EvAupLE, ONE BERNOULLI TRIAL x(+).-.-{ o

2 o, \FEt=FAlL
NOTE |\ THAT X (¢)= X (4), ECOz P =Ece?)

VEOs B0 (B0 = P-p= pa-PI=P9q

2Bl =



Th, IF ¥y, .., K, ARE PMRWISE |WDEPENDEAT
THBN ML e A= VOG)# o+ UK
PRE |, ws2  V(keY) = (YY) —[BoerY =
= B0 2xv4v®) —(Ea+E Y]]
= EQ")+ 2ECe) +BLY?) - (_Ecx)]f Te6)-£00) ¢ j=
= €6 B BOA)-([BO)Y 2[ECy) -EWEY]
(R S—

b o
= V) =+ VY O, SINCE
EOx.y)= ECGOELY)

BrAMPLE, TwWo BIEE (1=t Xali))e]
e ¥\ I PENDEMT |

V(X\= V(6 +K) = V() + VXe) :
VR = EC) _{E(,(‘)J‘: [ %e% a6 L <[ (n2r) 1]
= 'f:'*_._f = V(%) Thereree V)= 3,25 35

S16E ,‘) 2%

—|32 =



ANERNGE ~CASE  CoMPUTATIONAL CoMPLEKITY

West, k Ot X (%) = The wmeeR oF
SeS ' — L opeertions uses By
Ot oN au weutr 8

|, ASSIEN A PROVABILITY ch) To BACY PosSIBLE

WRUT JaLue 5//“&;4(_4}! THE MOST LONTEOERSHAL
PART /

2. E(X) IS TwE AVEBRACE-CASE COMPMLEX/TY

EYaMPLE THE AVERAGE CASE COMPLENTY OF
THE LINEAR SEQRCH ALEckiTHN,

R NUMBERS , 4 SANDLE VUMBER %
2i41 CoMPARISONS (B X i3 it iy Yo Bst

P = PROBABILITY TRHAT X /S /W THE LIST
1-_._ l—-r —_— fy =— W—"U"—""

Y = PROBRBILITY THAT X (S (=% /¥ THE LIST
E=z. % 3 5‘-%4- -n-lr(?_hﬂ)-% .»QM#Z.)-T &
- g(**‘.‘ﬁ* " & 2...., -H)-l— (.2141'3)?; E—(@-ﬂ )1|)+(Z“+‘2']-1=

= plut2) +(2us2)g, TF P=) Bonez (05, 2nxl w
P 1 = 7 M%‘I'—«C*SE)

L ]



