
MATH 180A (Lecture A00)

mathweb.ucsd.edu/~ynemish/teaching/180a

Week 3:

homework 2 (due Sunday, January 29)

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

5 homework extension days per student per quarter

Today: Random variables

Next: ASV 3.2
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Independence for more than two events

A collectionAi
, Az ...Anof events is

mutually independent if for any subcollection
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suppose that A and B are independent . Aand C are

independent
,

B and Care independent
. Are A, B.C

mutually independent?
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important example
Toss a coin

A
={

there is exactly one tail inthe first two tossess

B
=)

there is exactly one tails in the last two tosses
}

C
={

there is exactly one tails in the first and last tossess

A
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are

pairwise independent
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Random variables

(2,
F,P)-probability

space

Def A measurableto
)

function XIZaIR is called

a random variable
.

s
EXEBSEWER

:XIWIEB}

CR levent
)

X For any
BCIR we can

PIXEB
)

define

X-heads
D IR

Example Toss a coin
.R =SH.TS. Define XIRTR

XCHI
=1,

XIT
)=0 PLXEŞ

1)=PEX=I)=PEHS),
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-0)-PID)



probability distribution

Def Let X be a random variable
.

The probability
distribution of X is the collection of probabilities

PIXEB
)

for allBCIR

Remark

.
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Examples 1) Coin toss:R
=SH.,T

3,

XIH
)=1,

XIT)=O

( fair coinyPCX
-O)-PCST3)=E-PIX:D

2) Roll a die :R
={

112,3,4.5,6
h.

X(
w)

= w

For
any KILG . PIX-i)=



probability distribution

3) Roll a die twice
:

22=
ECiij):i .jø $1,2.-. 63}

XiClij
))=i

( first number
), Xaccijl

)=j

second number

for i46 PCX
1=i1=f,

PIX
2=i)=f

DefineS
=X1+X2

P(
S=2)

= 56 P(S =7)=
€
36

P(S =3 ) =
5
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P(S = 4) = 536 P(S = g
)

=
*
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P[S =5) = *6 P (S = 10)= 3 36
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=

=
36

ll

P( S = 12) = 56
MxCS

63)



probability distribution

4) Choosing a point from unit disk uniformly at random

I ={WEIR: dist(
o,w)

=13
a :
7

X (w)= dist Co
,

w
)

r

Õ
For any rco, PCX

<r)=0

For any rsl . PCX =
r)

=1

For any ocrEI, PCXEr
):HR =r2



probability distribution

If (2. F.P) is a probability space, and XIZAIR
is a random variable

,

we can define a probability
measure

Mx
on IR given , for any ACIR , by

MxCA)= PIXEA)= PLEW: XIWJEA3)
We call Mx the probability distribution or law ofX.)
5) Toss a fair coin 4 times

.

Let X=number of tails

R
-ŞCXiXziXsXu)eŞHiTss

Xeso
1ı23u}

uniformons If ACIR does not contain
one of these numbers

,

then
I

PCCX 1,X2,X3,X
4))

= 24 = 1
Mx(

A)=o

Mx({2S)-P(X-2)=-t
?)

:4)
F Enough to know MxC344)

Ux ({ kb
)

= Y( )-* for osksu


