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POISSON ✗CSTRCBUTION
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RADIOACTIVE DECAY IN A BLOCK

OF RADIUM ,

THERE ARE MANY ATOMS, EACH VERY
UNLLKEY TO DECAY CN NEXT SECOND

.

BUT SOME WILL
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FOR VARAC] FOR POISSON

NEED Eckl]
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VARCK]= Ecu ) - Elk]
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= ✗

FOR Poisson

E-( KT - VARCK )= ✗

stock] __ to

~*÷
FOR BIGGER ✗

,
R.V. IS

MORE TIGHTLY CLUSTERED
, AS

A PERCENTAGE .

IF ✗ -4000 970 - 1030
E -S Et s

ABOUT 43 OF TIME-
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Communication EXAMPLE .

N 248 CUSTOMERS GORA

SHARED CHANNEL .

✗ = tg OF THEM TALKAT ANY

GIVEN TIME .

② : HOW MANY CHANNELS SHOULD

COMPANY PROVCDE ?

IF CUSTOMERS ARE INDEPENDENT

LET Rie. K :# TALKING now

p(k)= (E) d- c-✗jerk
Bwom

Mosaic
E- (E) = ⇐ Kxk @⇒ 48k

E-0

= 48+-5-1-6
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Ah'tkµomuc IS EXACT

( F N IS VERY LARGE AND ✗

VERY SMALL AND K SMALL

THEN PCK) = (E) ✗
"cxjtk

IS HARD TO COMPUTE

IF Efk) Is snare NUMBER THEN

Pousson car ACOOD APPROX -

C-
ERE ✗ IS DEAFER_-a)
ANOTHER APPROX LS

GAUSSIAN ( NORMAL ) DIST .

if N : 6×10
"

n'Éss4=5

APPRotF0RN!=N÷oF#STIRLING
APPROX
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TRY N" ZIELKE 2¥52
EXACT 152

. 1.919
RELATIVE ERROR ¥ NOT BAD

-

BACK TO communication EX .

48 CUSTOMERS TAKK § off,oz-
M CHANNELS -

HOW MANY UNHAPPY CUSTOMERS?

IF M=48 NONE .

R.VE :# Tackers customers .

IF KEM ALL HAPPY .

IF K >M KM UNHAPPY .

LET U = # Unhappy -
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NO SIMPLE FORM
.yYou CAN plot
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CONDITIONAL PMF

PMF = PROBABILITY MASS ⇐N '

PCAIB) -- P¥¥}
✗ is R.V. UNIFORM IN lo

,
n - if

PCK) -

-

{I
a-ten -1

0 OTHERWISE
-

K IS AN CNTEGER -

SAE N -40 pact -%
SAY WE KNOW THAT ✗ 25
WHAT IS Plxlx> 5) ?

P(×py×
012345.4€ .

IF ✗€5 O

'Exes
-

I :÷ = 's
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UNIFORM for - - *

µ CHOICES .

K IS A POSSIBLE RESULT

PCK ) -_µ
IF 0<-4

- N

0 OTHERWISE

-

TOSS coin 3 TIMES

K= # HEADS .

IF WE KNOW KEI ,
WHAT

ARE PROBS FOR K -

-

c
,
2,3 ?

PCKIK - 1) = PCknk
K

¥g=¥" =p
2- 381*-3/7
344,18--16
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SQUARE LAW DEVICE

✓←uo-
RESCSTOR
IR

U is a. V. =3
,

pity

§
EACH

CASE -

Elv]=& (-3+-1+1+3)=0
POWER -- V2

EH]= 2¥39+4-1+8.1+4 -9°

paoe,ÉFÉÉ? TABLE
OF DISCRETE RV .


