MATH 180A (Lecture AQQ)

Today: Exponential distribution

Next: ASV 6.1

Week 8:

o Homework 5 due Friday, March 3



Question

A doue 20-sided  die is Hossed 4oo dimes.
We wont 1o calculate the Probubil{{j Thoad a 13
came  Wp ol [least 25 Fimes. We should wse

%[n(n.‘a)  h= %00 F;Z—‘O

(a) Poisson approimation
(5) Nacwmal aFP(axxmaﬂovx np(-p)=19
() Neither
(d) Both
Poisson @ X ~ Poisson (20)  P(X z2s )= 15.48
Normal ! \/~N(10‘19) P(M225)= R.S%Y
Tewe vodue @ § ~ Bin (400, —2‘—) P(Sh228) = 15.17/

"P oo 2 [P(XeA)-PGeA)



N&\Jrinq for a cusfomer

SU.PJPosa uﬂ'\qu cusfomers arcive in a store withe rate

A customecs pel hour. How can we mode|l The fime

anti] the  First (of ha><+) cusfomer acrives !

Let X = time when fhe first cusfomer amuves

‘!‘.:ri'.'.! } |-t>0

[ [\

—t— \

<«

Y t +
h

Add iHona | aSSumPHonst i the infervals are small enough , fhen

s or\lj one customec con arriwve per interval

o customers arrive /do not arfive for each interval incie?er\dnr&\j

° P( cusfomec  aumves QLM{,,\j T. \: )\TE\.

Q: What s P(X>%) = P(ne cusfowers Tn eoch T )



ExPomh‘Hq\ disteibution Q* é)n_) o
P(X>JC\ = Plno customer in each T > il
= T P(no cusfomer Tn Ty = M (1= A;)

\ Ke]

= (l— &Bnq e.:)\t
N N> 0
|- A t>0
CDF: Plxet) = (= P(X>¢) = { ,
S ‘-t £ 0
_xt .
> Q
POF. 'FX (/C): {)\Q |
6 | te o

Def Lok A>o. We Say Thot random variable X has
exponential disteibution with code parameter A if

ae tso
'p)( (%St i | dencte X~ EKP ()\>

o , tto



Ey«g)oheh*\d\ diste bution
Let X~EXP(/\). Then

° E(X) = ft)\él\toljt = ?t (—e:)‘tgcl'c =_t)\e_'>"L \0+ Se:)‘tck __X\

Q

N P(X>4:

Ex\)onan‘\’icxl disteibution 18 used 4o model \MQ.H\Y\S times

E)((Lm?\e_ L_e_ng’ﬂx of a Phona call & modeled Ej Q_)(.?O(\Q_Y\'{'(CL\
condom  variable with mean 19 (minutes). Whot s the

Pro‘oqb-l\ﬁj ‘“\oc\ ‘“\z C(L\\ dokes %8 m'\hu-hsrl, %Q*NQQT\ 8 and ?.27,
X=\e.v\3'{'\\ ot 'ﬁ\o col ‘ )(~E,<r()\) ‘ E()Qz ‘O:X( S0 A= _(r‘S-—n\eh

-08 -2.2

?(X>3)=él°'8¢_0-u‘4331 P(&(Xézz):(’(y{w)\P()(>ZL)=Q _ e




Memoryless properiy
P(‘O?Ob[‘\'ion et X~ Ex\b (A), A>0. Then Hor a.ny s,t>0

P(X>s4t | X» s\>=P(X>{>
Proof P(X>s+tl)(>s>= P (X> s+, X>S>= P (X> s¢t)

P(x>s ) e (x>s)
_A(t+s) e
=& = &M= P(Xot)
€
Ex\)()\) s fhe only continuous disteibution with memony less

Fra\)aﬁ:j |
Remark . | N~ Ge.om(\b). then PNV \<3= (l—?)\( _and

P(NsSwsl)  (i- )M
P(N>ket [Nye )= P((Nw) >%?P)—r=(\-\>}e= P(N-e)




EX&MP\B

Animals ore crossinj a hijhwmj. Intervols  befween
@rr\v{nj cacs  have exPonenJr\‘a‘ disterbution with wmean 30 (win)
Tuctle needs 10 minutes 4o cross.
() What is e Fro\:abi\{{—j that The durtle swevives
K= time until cor ardves X~ Exp (4) CE(X)=z0= 1
A= 515 , So X~E;<F(.;E;>

":';Lo"o o4
P(X>10) = e™ =¢®s o365

(b) When fhe furtle stacts crossing the highwoy, o cacoon

5048 that F hos nol seen o cae for § minudes. Will this

C.\‘\OJ\SQ_ the sucvival ?robgb'\\i\—‘jq,
No: P( X>§+|0|X>g)-_—, P()(>(0) =~ 0.316S



