
MATH 180A (Lecture A00)

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

Week 2:

homework 1 (due Friday, January 20)

Today: Consequences of the 
axioms of probability

Next: ASV 1.3-1.4
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Infinite sample space
Iff

,

then we need a different notion of uniform

probability measure
.

Example A random number is chosen in co
,1J.

(
a)

What is the probability that 20.6it is

(
b)

What is the probability that-I is

CR
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Infinite sample space

An archery target is a disk

50 cm in diameter

A blue disk is 25 cm in diameter

A red disk is 5 cm in diameter

Given that
you

hit the target( randomly), what are
the chances of hitting the blue disk

?

The red disk
?

2= target
,

PCA ): Area(2),
I =E

subsets with area
}

PCblue disk
)

=
AF?

A
50

p=5o
General rule

:

uniform probability PLA
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Decompositions
Example A fair is 5 times

.

What isdie rolled

the probability that you get at least stimes
?

one

A -sat least 3 3= AsUAYUAsones

P( A)= P(A3)+ PCA
4)+PCA5)

Ak := { exactly k }ones

Consider A
, exactly

..

Howmany ways
?

ones3
1) I of configurations(patterns) = (5)
2) I of ways for

each configuration = 52
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Decompositions
Example A fair is J times

.

What isdie rolled

the probability that you get at least one double ?
A ={some number comes up

at least twice
}

Ak ={K comes up at least two times
}

A =A, UA
2

UA
3UA4

UA5 UA
6

can further decompose .We

A ,=APUAPUAIUATUAT, Aj
=

I comes up exactlyj timess

:
As

,

Az
...

H
6

are not disjoint ! Avoid overcounting !

Easy solution: consider the complement A={no doubless

f = 6-5.4.3-2=61, PCA
):G,
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Intersections AUB
and unions ANB

A C A A
A 3 3

sz sz sz

sometimes we have to take intersections into account.

Notation
:

AUB
=sall

outcomes in either A or Bor both
}

AMB=sall outcomes in both A and B
}=AB

A
AUB

=ABUABUAB

B
w

ABC Aß ACB disjoint

PLAUB
):PCA)-PCB)-PLAB)



principle of inclusion l exclusion

the probability of a union can be computed by adding
the probabilities

,

then subtracting off the intersection
overcounted

.

If you
have more sets

, you
have to

keep going and re
-add

back in over
-subtracted

pieces etc ...
C
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