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2.1.0 Counting Methods 



2.1.1 Ordered With Replacement



2.1.2 Ordered Without Replacement 



2.1.3 Unordered Without Replacement
We take on the idea from the previous slide. If I have a set of 3 elements {A, B, C}, and we take 2 elements 
without replacement.
When the sampling is ordered, we have 3P2 = 6 possible outcomes. 
When the sampling is not ordered, this means getting AB is the same as getting BA, as we only care about 
what elements we are getting. 

In a general case, we have n elements and we are going to sample k unordered elements. 
We denote the number of possible outcomes as 

For each possible outcome, we can arrange the k elements in k! different ways if we DO care about order. 

That is,   Therefore, 



2.1.4 Unordered With Replacement 
If I have a set of 3 elements {A, B, C}, and we take 2 elements with replacement. This means each time 
we can choose from A,B,& C, rather than the case where once we choose A, we cannot get A again. 
For this case, we have 6 possible outcomes: AA, AB, AC, BB, BC, CC. 
We can represent these outcomes in a different way: (2,0,0),(1,1,0),(1,0,1),(0,2,0),(0,1,1),(0,0,2). 
In fact, finding the number of outcomes is the same as finding the number of distinct solutions to the 
following function: x+y+z = 2, where x,y,z can only take values from {0,1,2}. 

More generally, when we have a set with n elements, and we want to take k elements without order BUT 
with replacement, we can use the following theorem in textbook: 

The number of ways = the number of distinct solutions



Practice Problems























End of chapter Problems

(a) P = (10C10) (10C5) / (20C15)
(b) P = (10C8) (10C7) / (20C15)



End of chapter Problems

There is conditional probability involved. 
A = the event that there are exactly 2 red among 5 chosen. 
Calculate P(A|bag1) and P(A|bag2) separately. 
P(A|bag1) = (6C2)(10C3) / (16C5)
P(A|bag2) = (6C2)(15C3) / (21C5)
P(bag1)=P(bag2)=½ because we choose a bag randomly. 
Use Bayes’ rule. 
P(bag1|A) = P(A|bag1)P(bag1) / (P(A|bag1)P(bag1)+P(A|bag2)P(bag2)) -> plug in numbers


