CL\QP"V o TWhe Ex'Pone,n‘,'l'aJ Distri buhon

and 1—\«e. Poisson Process

- The LXPOV\QJ«“'i&l distribuhon is  a
Commen wmodel -For ,i'Fe,"HMeS er
waihng times

J

- I+ has the memory less property 1 An
1tem whose ifethme g exponad-fml
kau; -I—L\e, Samé_ dacu\c_e (Y\o maCH-er l«ow ola[

&g |‘S) of lash'ni a certain further
amount of time as dees a new (tem |

—D&"F‘Vk ; A C,OV\‘HNLLOULS r.v. X L\q_g an
Q)(Pov\e,yd'\‘ﬂ._\ d ;S""Y"l lau,'HDV\ w H——L\ rq_‘l*g
A >0 f its FA'F 5 :

- The ch o@ an QxFonewHaLl r.v. 1S



— T\’\e Mj'p O'F awn Q—XFOHQVK—H‘LI r.Vv. I~S:

- From +kis) wé <see +Le. méan 010 +Ll€.
ex?onexd'if-‘(,\ e“erTiLuCHOn s



Memory less Property
Defn. A ruv. X s me.maryless B

~ T hat i‘S, m the context of h\'pej"‘”‘&s)
'\'\AQ, CJ/\QV\CQ o'p an |‘ +€m ' as 'Hnj S

qME‘HOV\ﬂ-l Time u.nH‘S 1S -Hw Same no
matter  the item!s curvrent age T.
-The item "does not remember” Fhat it
has Q.‘T'EAA" lasted t +ime un;ts.
Theorem: An ?,xFone,m‘Hq_l rv. X 1S
m&morleSS-

Proof :



Example |: You are wm"H'\j for  service at
o Fos’r o-pwcfce. Su—)opose_ te wai‘Hnj Hme.

X s QxPonevcHoLl with mean 5 minctes
(>\= ) W hat s e ProLq_La“fﬁ you
will  wait more +Fhan [O wminutes?

-Tf You have «lr&aly been wm"Hnj 7
mfnu‘fT;S/ what ¢ +he Pr‘olﬁ&lol‘ll"l"f +Hiat

Your total wait will e mere. +Hian
15 minutes ©

Exam\?le_ l(a'»): S«me Fos"r o-P—Q‘ce) Lu.+ new
—H«\exe. are +wo c,lerks. Surrose, &LL\

clerk has service +ime X ~ expon (A= )
The +wo clerks are eacl. Serving a.
customer and vou are +the only customer

wai-HVLS- Wwhet s +he FPOLQUU"’Y Hiat
D-C 'Hr\e -HAre& customers |u tie S'}Dre_)
You will be +he [ast o be Hnished

being served




EXQMPle_ ﬂS’."L SVfFOS& ‘H’lﬁ mon&‘l“try C!QMQ-jC
O-P a ra.na{em Car qcciale,n‘f' 1S QXFonen‘f'iq.{
with mean S‘;IOC')O. The tnsurance c.omPa.ny
wi” Fay °""7 amount e_xce,eal:'nj -|—Le

deductible (which is #400). Find +ae

Q,XFQC:]'QD\ vq_lue ana -H,\e_ SMoLMa[ ale,vfaﬁon
of Hae Pa.\/ou.'f‘-




Note: Th :
Dil C‘ ?«XPor\w‘hQI distribuhon s -H«e
\l c,on'hnuous clis‘l'riL\d’l\oy\ wi'Hr\ -I—l«e

MQ,W\orY less Fro F&r+‘7 .




?roog.’ The memoryless ‘:r“olber*"‘[ I‘W\F["CS

S e 3 S Con'Hn.utou.S/ 'Hf\l% l\mrlu\e.S



Note: The 3eoma+r|'c distribution 1s Hae
on\\/ diccrete distributon that has e
memory less Frolaer*y .

Mort ?roFer'Hﬁs O'C ‘l’L\Q E)("::onen‘l'ia.‘
'T_'keorem: ITf X.,...} Xn are d exFonen,Hq_l
r.v.'s) each with rate >\) Heen e Xn
has a C,l‘S'iTI.L:LCHOY\.

- This 1s Q_QLSi[V Proved lg\, qs[,\fB Mj'p's
or \97 moathematical (nducton.

Exam‘:le: Let X, and X, be ina{epeno(e:d‘
ex?one,nﬁml rv.'s  with rates N\, and X,
Find P(Xl < XQ.




