
Chater 2 Summary

Definition 5: Odds

The odds in favour of an event A is

RA)
1- PIA)

The odds against the event A is

1- RAI

RAI

Chapters Summary

Properties of (1)

n !
I
.

n'" = (n-K) !
=

Nn- D
""
for K > 1

.

a. (1) = k¥n-ku. = 7¥

3. (F) = (n%) for all 1<=0.1
.
.
. .in.

4. (11--11)=1

⇐ 111=1%1+1%1

6. Binomial Theorem: (HH
"
= .FI/Itxk

3.5 Notes

1. n'" = nln-D.tn-1<+1)

n !

2. n'
"
= In-01 ! = I

0 ! =L
.

3. (E)= 9<9? =

nln-D.tn-1<+11
K !

4. When n and k are non-negative integers and k > n then (E)= iii
'

=

"" " ji" lol
- in-1<+11

=

o
.



Geometric series

¥%ti=Ht+t't ..tt
"

= F-¥ forth

¥It✗=Ht+Et - " = It for 11-1-+1
.

Binomial Theorem

att)n=¥:(HE ifltkt

Multinomial Theorem

A- generalization of the Binomial Theorem is:

n !
( t.tt. -1 . ..tt#--Exi.xi..-xw.titi.-.ti"

Hypergeometric Identity
¥:(E)(1×1--9+1)

Exponential series

et-i-t-E.tt?=E?tnIfora11teR.et--hiIsll-tnYford1teR



Chapter 4 Summary

De Morgan 's Laws

AUB = ATB-

AnB = ÑUB

Rule 4A : Addition law of Probability or The Sum Rule

PCAU B) = RA) + PCB) - PlanB)

Rule 4b : Probability of the union of 3 events

PCAUBUc)=P(A) t PCB) 1- Plc) - PCAB) - MAC) - RBC) -1 RABc)

Definition 6 : Mutually Exclusive

Events A and B are mutually exclusive if An13=0 and PLAN B) = 1701=0.

Rule b-a :

Let A and B be mutually exclusive events
.

Then

PCAU B) = KA) -1 PCB)

Rule 5b

Let A.
. Aa . . .

.
An be mutually exclusive events .

Then

PlAi U A. U " U An ) = ¥4 RAI )

Rule 6 :

P(A) = I - RAT

Definition 7 : Independent Events
Events A and B are independent events if and only if

PLANB) = MAINB)

Definition 8 : Independent Events
Events An Aa

.
. . .

.
An are independent events if and only if

P (Ai, n Aia n - " AAik) = RAI , ) PCA ,:) .
- - RAis)

for all sets ( i.
,
i.

. . . . . ik) of distinct subscripts chosen from G. a . . .

. n)



Definition 9 : Conditional Probability
The conditional probability of event A. given event B. is

PLAN B)
RAIB) = PCB) , provided PC B) > 0.

Rule 7 : Product Rules

PCAB) - PIAIPCBIA)
PCABC) = MA) RBIA) PCCIAB)

PCABCD) =P(A) 17131A)RdAB) PIDIABC)

Rule 8 : Law of Total Probability
Suppose that

A. VAN . . . U AK - S and Ain Aj = 0 if i=j .

Let B be an arbitrary event ins, then

P(B) = NBA, ) + NBA? -1 - " t PIBAK)
= ¥4 Plait 17131Ai )



Chapter b- Summary

Hypergeometric Distribution
- A collection of N objects with a distinct types : successG) and failure (F)
- There are r successes and N- r failures

.

- Pick n objects without replacement .
• Let ✗ be the number of successes obtained.

Then
- ✗ has a Hypergeometric distribution ,

with parameters N ,
r
, n

- PF:

fad = PIX= ×) = (E) (TI)
til

Note: ✗sminlr.nl

Binomial Distribution
• An

"

experiment
"

with a distinct outcomes . success G) and failure (F)
" Pls) =p and HF)

= 1 - p

• Repeat the experiment n
← Let ✗ be the number of successes obtained

.

Then
,

• ✗~ Binomial In , p)

i PF:

fad - PIX= x) = (E) p✗ 11- pi
-✗

Negative Binomial Distribution
• Two distinct types of outcome : S and F

' Rst =p on each trial ( independent)
' Continue doing the experiment until k successes have occurred
• Let ✗ be the number of failures before the 1st success

.

Then
,

• ✗~ Negative Binomial lk.pl
• PF:

fad = PIX= ✗I = 4¥")pk 11 -pi for ✗ = 0
, I . . . . .

0 < p.cl

Geometric Distribution

• Two distinct outcome : S and F
.

• Pls) =p on each trial ( independent
. Let ✗ be the number of failures before the Kth success

.

Then
,

• ✗~ Geometric (p)

- PF:

fad = PIX = x) = (1-pYp for ✗= 0, I . . . . and 0 < p < I



Poisson Distribution from Binomial

- Approximate Binomial Distribution when n is large and p is small .
• PF :

fad = PIX-- x) =
"¥7

,
for ✗= a 1 , .

. .

Poisson Distribution from Poisson Process

• Independence .

- Individuality : Pts or more events in It
.
ttot)= dot) as d-→ o

.

• Homogeneity or Uniformity : Phone event in It, ttotD= dot + dot)
• PF :

fad = PIX-- x) =
At

,
for ✗= a 1 , .

. .



Chapter 7 Summary

Definition 16 : Expected Value
Let ✗ be a discrete random variable with range1×1=1-1 and probability function find

.

The expected value ( also called the mean or the expectation ) of ✗ is

F-(X) = ¥A xftx

Theorem 17 :

Let ✗ be a discrete random variable with range1×1 = A and probability function find

The expected value of some function glx) of ✗ is given by

Elg(X)) = ¥4. ghdftx

Linearity of Expectation
For a. be IR and functions g,

and g.

Flag, 1×1 + bg.CI/D--aElgfXDtbElg.lXD .

Expected Value of Poisson Distribution

If ✗~ Poisson tu)
,
then

EW = u
.

Expected Value of Binomial Distribution

If ✗- Binomial ln.pl , then

EW =

np.

Expected Value of Geometric Distribution

If ✗-Geometric (p) , then

Eat
1 -p
p


