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2.2 Counting Methods
General scenario

We have a set of      elements, e.g. ,                                         and we draw     
samples from the set: 

Ordered

Unordered

Sampling

With replacement

Without replacement

Without replacement

With replacement
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2.2 Counting Methods
Unordered Sampling without Replacement (Combinations):

There are     distinguishable objects; we want to choose     objects, but ordering 
does not matter:

Let                                and                 then

possibilities

In general:

# of ways to choose     elements from     elements (Unordered):     -

Combinations

If ordered:                                                            If unordered:  
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2.2 Counting Methods
Unordered Sampling without Replacement (Combinations):

Thus the number of     -combinations of      objects is:

The number of ways to choose     objects out of      distinguishable objects is 

equal to  
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2.2 Counting Methods
Unordered Sampling without Replacement (Combinations):
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2.2 Counting Methods
Unordered Sampling without Replacement (Combinations):

Sample space

A is the event that at least one ace i selected. 

Example 2.2.3
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2.2 Counting Methods
Multinomial Coefficients: 

More generally if                                                      we define

is the number of possible divisions of     distinct objects into 

distinct groups of respective sizes  
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2.2 Counting Methods
Unordered Sampling without Replacement (Combinations):

Example:
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2.2 Counting Methods
Bernoulli Trials:

Example 2.2.4 We toss an unfair coin (                       )      times. What is the 
probability of observing                       heads?
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2.2 Counting Methods
Binomial Formula

For     independent Bernoulli trials where each trial has success probability       
the probability of     successes is given by  

Bernoulli trial (or binomial trial): is a random experiment with exactly two 
possible outcomes, "success" and "failure", in which the probability of success is 
the same every time the experiment is conducted.
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2.2 Counting Methods
Unordered Sampling with Replacement (repetition allowed):

Example: 

Cases.

The total number of distinct     samples from an    -element set such that repetition is 
allowed and ordering does not matter is
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2.2 Counting Methods
Review

Let's summarize the formulas for the four categories of sampling.

ordered sampling with replacement

ordered sampling without replacement

unordered sampling without replacement

unordered sampling with replacement
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2.2 Counting Methods
Example 2.2.5
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