MATH 180A (Lecture AQQ)

Today: Cumulative distribution function

Next: ASV 3.3

Week 3:
no homework this week

Midterm 1 (Wednesday, February 1, lectures 1-8)



Random variobles

(_Q_ 3P - Prabqbi\\'JrU space
Dejy- A (me&surab\e_*) fonction X)) -5 Rt called

o rondom variable.

{weQ:X(tA\E \5‘& = { Xe®icQ (Q\Jen‘\v
X Tor oq\kj BCR we can
define P(Xe®)

R



Probability  distribution
Def Let X be o random voriable. TThe Prcbo\bi\\‘ﬁj

distcibution of X i¢ The collection of Probo\b\'\(ﬁes
P(XeB) AHor o\\\‘+ Bl

If (@ 3, P) is o probability space  and X:Q-R
is o random variable, we can define a F(‘obab\'l{t«j
Measwre f,{x on R jwzr\ Hor a-ny Ac R, bj

Jrx (A) = P(ReA) = P({uo KD AY)
We call /Um the Pro\aabi\(+3 disteibution (oc law) of X.



Probability  distribution

Toss a Fait coin § —imes. Let X=number of Hails

Xe {o 2.3, 4)

I

O

2

3

L!

Px(k): P (X=k)

B(K)

More 3emra.l\3 fF X=

Py (k)= P(X=

We call this dicveibution

1) -

then




Probability  distribution
4) C hoose. \m'\n-\ W drom unit disk umhcormlj ot rondom
K(e)= dist (o,09)

AN

o  rc¢o
P(Xer)=9 r* ocrce
\ r>)

\N\mjf o we  soy abou t P()(eﬁ) e ofher sets ACR?
Take A=(03 0.4) |




Disceete and continuous random variables

Discrefe: There acre 'ﬁnﬁe(j (of Couh’\'ob\j) mo.ny
Poss(b\e outcomes [l ke ks ) for X
}lﬂ s described bj he fmb&bHHJ mass unction
Px (1) = P(K=K) | ke ik ke, .. |
I this  case (::j fhe laws of .})fﬁb&.bi\”‘\‘l

Continuous : TFor any real number e R,

};\% [ C&?Jﬁu‘ed bJ uJ\&QCS‘\'ar\Q]{r\GJ P (Xé(') as & -(:uhdl'oVB mfr

Tof exa m?\e |



Coumu loctive Disteibution Eunction

(CDFY

For cu\kj random vociable X,

EmeP\Q:

Fo(r)= P(X<r)

X~ Bin (3, 5

()

define
K. Ol ]l2z1]13
3 3
Py (%) ¢z |5 |s
t t t t
-




ProPe('ﬁes of the CDF Fx(r)= P(Xsr)
(\) Mono‘f’ona ‘mcrecxsinﬂ:

@Y Im B (D=0 , lim F ()=

(-0 [y tee

(3) The function Fy s r‘\jkjr—conﬂnuous:

\im Px(*\= F)g((')
t- (s

Coro“&f\ji H: X s o Conﬂr\uous (‘unéom QOLF(QHQ)
-FX s O

Ex&mP\Q S\’\oo*\' Gn otlfow a+ O c,.((‘cu\og(‘ ‘\'o\(‘jo_‘f o{:

Codus 1 (d\oose_ Pm'\njr feom und disk LLh;‘FO(‘Ml:j at mndom>

o, (=9
Fx (€) =9 ¢3, ©¢C ¢




CLLMULIOCH\/Q d(S’WE bu“rior\ *Fu_nc‘{'(on (C DF >

Summarj: For ij random varable X, Fx (r) = P()(g()

(1) Monotone ‘mc(‘eo\sinﬂ:

(2) lim (=0 | i m

> -0 [yt

(3) p\‘\jhjr—conﬂnuous: lim

s¢et F)( (S) < F;((—E)

Fx((\ = |

F)( (*3 = F)(.((‘>

t- (¢

Discrete (andom Voriable

Finmte or countoble set of
values wih 4ty P(X=t))>0
and ? PK=t) =14

Teoe-t)

tv\ t2 = ty

Continuous condom varioble

For eoch feal number t P(X=t)=0
Becouse (1) and () this implies
that F 1o continuous

i | PORe )

l‘\ = B fha) -l

. 42

No j\km ‘JS




Densities (PDF)
Some continudus randem variables howe chbabi\ﬂj
densities . This is the infinitesimal version of the
P(‘obubilﬁj Mass —Func‘hon,

X discrete | Redti tq,.. & X confinuous
De(6) = P(x-t) P(X=t)=0 for all teR
Probubi\th mags function




Densities (PDF)

EXQ_mP(Q_ S}\oojr an arcowl Q_J(- a CirCulQr ‘{'o_rﬁe'l' o’(: (OLA(ULS 1

X= &\‘S"\'OJ\CQ from center

’(0 . re0

FX(r) = lr L 0sle)




PDF : exisience
Thwm - | FX is continuous and CP'\ece_wiSQ\ diffe centiable

then X has c[ensH‘J
Proof : Follows from FTC e

Example et X = condom number chosen unh@o(m\j on [o1]

J

We k@a seen fhat in Fhis case P(Xets,ﬂ):{—s‘ Oc sete|
F(r)= P(Xer) ={

‘Fx (")‘—‘ 0 ;‘




PDF

\ 1-+ tle
Exom p\e Let f(e)= F ] l C>o
O ( O'Hr\erw\'se_ ‘

(et

(2 (\r\J\\en\ Ts £(¢) a PDF of some random \la(iab\e_?
. J4z2o
= [t =

4 % o PDF



Question

\lour caC is .(h o Mminor aCC(c(eM'.T*\e Aamajg rePof\('

cost 15 o random numbec befween 100 and 00 dollers
VYour insufance deductible is s00 dollars.

Z = our out of FgckeJr 2x penses

Question:  The rondom variable Z s

(o) continuous

(b) discrete

(c) neither

(d)  both



