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Note: These slides are unofficial course materials. Please use the notes as the only single source of truth.



Problem 1: Symmetry

Suppose there are m = 3 red marbles and 2 blue marbles

Experiment: Sample all 5 balls one by one, what is the sample space?
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One possible outcome of the experiment



Problem 1: Symmetry

Sample space:

Probability function?

Way 2:

How many ways to arrange 3 red
balls and 2 blue balls?

o-()

1 2 3 4 5

Sample 3 index from {1, 2, 3,4, 5}
and place red.
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Problem 1: Symmetry

What is the probability that the first balls is red, without looking at the color of the other

balls? -
A - m
P[A] = 1Al =-m-17 —

(m) 7

How many ways to arrange 2 red
balls and 2 blue balls.




Problem 1: Symmetry

What is the probability that the final ball is red without looking at the color of the other

balls?

A Tl—_l m
P[A] :u — (mnl =—

(m)

How many ways to arrange 2 red
balls and 2 blue balls.




Problem 1: Symmetry

Probability thatjthe first ball is red without looking at the colors of the other balls

Probability that|the second ball is red without looking at the colors of the other balls

Probability that|the final ball is red without looking at the colors of the other balls
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Problem 1: Symmetry
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Swap



Problem 1: Symmetry

What is the probability that the last two ball is red without looking at the color of the other

balls?

O o o0

1 2 3 4 5 1 2 3 4 5

Swap column 4, 5 with column 1, 2

P[A]:m.m—l

n n—1



Problem 1: Symmetry

What is the probability that

the second-to-last ball is red

given thail the first ball is red]

A

PIAlE] = P[A N B]

\J

B

the first and second-to-last ball is red:




Problem 1: Symmetry
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Problem 2: Balls and Bins

Suppose you throw b balls into n bins one at a time

What is the sample space?

|

o O
®
Bin 1 Bin 2

What is the probability function?

Plw]

Binb




Problem 2: Balls and Bins

What is the probability first bin is empty?

O
0
0
® @
o | .. ..
Bin 1 Bin 2 Bin b

(-1 (=) (-1 _ @-1

Plw] = -
n n n n

~ <

Ball 1 cannot fall into bin 1 Ball 2 cannot fall into bin 1



Problem 2: Balls and Bins

What is the probability first k bin is empty?

(mn—k) n—k) (—k) @m—k)°
Plw] = —— —— . —— =3

- <

Ball 1 cannot fall into bin 1,..,k Ball 2 cannot fall into bin 1,..k

What is the probability at least k bin is empty?
Trick:

m
A= U Ai +—— (th set of k bins is empty
i=1



Problem 2: Balls and Bins

Bin 1

Bin 1

Bin 2

Bin 3

Bin 3

Bin 4

Bin 4

Bin 2

Bin 2

Bin 3

Bin 3

Bin 4

Bin 4

Bin 1

Bin 2

Bin 3

Bin 4

Bin 1

Bin 2

Bin 3

Bin 4




Problem 2: Balls and Bins

What is the probability at least k bin is empty?

m

i=1

m

=1




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

