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CHAPTER 2

Basic Concepts from Probability Theory




2.1 Introduction

2.2 Random events and probability

2.3 Counting techniques and calculation of probabilities

2.4 The conditional probability,  independence and Bayes rule

2.5 Random variables and distribution functions

2.6 Moments and Moment generating functions

2.7 Chapter summary

2.8 Computer examples


Projects for Chapter 2

Exercises 2.2

2.2.1
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2.2.7

(a) 

Probability space is
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2.2.9
(a) 

Probability space is
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N stands for normal and S stands for spoiled.
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(a) 

Since 
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 and we get the following equation 
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2.2.15

(a) From 2.2.13 we know
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(b) From 2.2.13 we know 
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2.2.19
(i) 
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2.2.21

(i) Let R represent a red fly and B represent a blue fly: (ie. RR represents removing two red flies)
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2.2.23

Without loss of generality let us assume 
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Exercises 2.3

2.3.1
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2.3.9
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2.3.11
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When n=23 we have 
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2.3.21

The question is asking when the cell does the splitting to produce a child. There will be a cell with half of the chromosomes. According to this understanding we have

(a) 
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Exercises 2.4

2.4.1
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2.4.3
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2.4.5
If A and B are independent then 
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2.4.7
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2.4.11

(a) Let C=colorblind, M=male, and F=female
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2.4.15
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2.4.17

1st girl stand for 1st person drawn was a girl

1st boy stand for 1st person drawn was a boy

2nd boy stand for 2nd person drawn was a boy 
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2.4.21
(a) 
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2.4.25

Let A, B, and C stand for component A, B, and C working properly 

Let Ac, Bc, Cc stand for component A, B, and C not working
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2.4.27
(a) subscript 1 and 2 stand for 1st and 2nd selected student
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2.4.29

Let E denote A ends up with all the money when he starts with i.

Let F denote A ends up with all the money when he starts with N-i. For A starts with N-i means B starts with i because N is the total money A and B has so if we got P(E) then P(F)=1-P(E).

Let H denote the event that the first flip lands heads and p denote the probability to have H on the first flip.
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This probability represents that A gets a head and combined with the probability if B win the first coin.

Now we let 
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 and define this as the first round.

New, given that the first flip lands heads, the situation after the first bet is that A has i+1 units and B has N-(i+1) units.

Since the successive flips are assumed to be independent with a common probability p of heads, it follows that, from that point on, A’s probability of winning all the money is exactly the same as if the game were just starting with A having an initial fortune of i+1 and B having an initial fortune of N-(i+1)

Therefore, 
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. Let q to be 1-p,
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By applying the condition that 
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After plug in i

We got
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If 
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Add all equations, we got
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Add first i-1 of all equations, we got
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Then if we start with N-i, just replace p by q and i by N-i.

[image: image149.wmf]N-i

N

1-

1-

i

p

q

p

q

Q

æö

ç÷

èø

æö

ç÷

èø

æö

ç÷

=

ç÷

ç÷

èø

   if 
[image: image150.wmf]<1

p

q



[image: image151.wmf]N

Q

i

-

N

i

=

 if 
[image: image152.wmf]1

=

q

p

  

[image: image153.wmf]1

i

=

+

Q

P

i


Exercises 2.5

2.5.1
(a)
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2.5.3
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2.5.9
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2.5.11
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Exercises 2.6

2.6.1

(a)
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2.6.3
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2.6.9
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Plug in b=0 get another one.

2.6.11
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2.6.15

(a)
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2.6.17
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2.6.19
Since the moments are represented by the derivative of the MGF, you can integrate the kth moment to get any other moment of order less than k.
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