ECE 315> / MATH 362

PROBABILITY  wWITH

LECTURE 12 : BINOMIAL DISTRIBUTION

« TOPILS 10

ENGINEERING APPLICATIDNS

COVER (BASED ON CH 2.4)

> BINDMIAL DISTRIBUTION

BINOMIAL-  DISTRIBVUTION

N INDEPENDENT

DEF (NE X = #

OBSERVE : 0& X

EVENT °

PME

BERNOVLLI TRIALS, EACH  RESULTING

N A ONE  wep P

0£P< |

OF SUCCESsES IN INDEPENDENT BERNOVLLI TRIALS

k sUCCESsES N M INDEP. TRIALS

E:G- GE1TING k HEADS (N @ INDEP. COIN TODSSES

OF X

P)((-k) = Péx= k?

PMF VERIFICATIDN:

Px (R) =2 0 ¥

SUPPORT OF X

[_/

(ﬂ> PK(I—P)W—k , otk c@
k

0 ; otheywise. -

K 1 EAsy 1o VERIFY |



> lk) =1
k

o
z
R=0

LET'6  CONGIDE

IN GENERAL:

(%)

TAKE

b=b

HENCE (g, (k)

WE NEED TO SHOW!

~

(Z) RN L

R: (e + B)Y” = @ + zob + v
(2N 520 (2N 2 2N 2 2-2
= (o)bo- (‘>ba. £ <2>b0u
@+B)° = (+B) (0+5)*
= (ave) (@ + 2ab + €)
)
- @@+ %0+ @ + B+ 2ab” + &
= @ + 3@ + 3@ +®
- - 3 -2 -
- (5) boo?o-n— <3> b'as‘+ ( >bzo.3 . <3>l73033
0 ( 2 3
m 0 m-0 - 1. M-\ -« n_N-N
@)" = Co)gf + (| ga" "'+« (5 )@
7 < R -k
" = ¥ (D)e"d BIND MIAL EXPANS\DN
R=0
amd @@= (-B) ;, ‘<«Pzs1 N (%)
n 4 -un k -
(Bt 0-9) = (e’ uw
R=0
N z 7 3
| = | = Z Clz) 2] (|..p)
R=0
5 A VALID (PMF!



EXPECTATION AND (WARIANCE OF X :
_ aN Lk - k
By = %kbx(h) = «Eok <R> B (1-®) ]
mn
= R . | R n- - \ "
k? () ® 0@ (5)® 0w
m a0
= 2 R ; (-9
R=| Bl (M- k)!
_ a 7 - 1)1
= >k X P (-1
R=| R(R-1)1 (M- R)!
=
= - R )
ay @D p U-vak
k=1 (k-1 @R
m
= Nn-1)1 R-1 “k
Wy @0 B (1-®)"
k=1 (k-1 @RI
n-1
NOTE: (M-K) = (m-1) -(R-1)
) ) (
2 a R-| (k-1)
) a M- - (R-|
- mp E(Z ) ®Bouwe
=1
= %_l - L )“W—l—L k
mp M(L) Bt (-8 L= k-
IR i
= @p (mk‘) ot @™t
1=0
—— _
UM OF A OINOMIAL PMF WITH M-1 TRIALS
= @p -1
> (BX = ’quD
VARIANCE OF X !
) = B - @x)°
2 .- kz b(h) — g K n R T-k
Bx? i= X = (L) o-® "~ 4

I

(BRERCISE L)



wpe + @p4p)

Wax (x) we + @bo-® - @’

AP 1P

REFER TO THE BDOK ( PRDF. HAJEK'S WNOTES)




