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Basic Counting: The Product Rule



Product Rule: examples
 Example 1: How many bit strings of length seven are 

there?

 Solution: Since each bit is either 0 or 1, applying the 
product rule, the answer is 27 = 128.

 Example 2: How many different car license plates can 
be made if each plate contains a sequence of three 
uppercase English letters followed by three digits?

 Solution: 26 . 26 . 26 . 10 . 10 . 10 = 17,576,000.



Counting Subsets



Counting Functions



Sum Rule



Sum Rule: Examples



Subtraction Rule (Inclusion-Exclusion for two 
sets)



Subtraction Rule: Example



The Pigeonhole Principle



Pigeonhole Principle: Examples
 Example 1: At least two students registered for this 

course will receive exactly the same final exam mark. 
Why?

 Reason: There are at least 102 students registered for 
DS ,so, at least 102 objects. Final exam marks are 
integers in the range 0-100 (so, exactly 101 boxes).



Generalized Pigeonhole Principle



Generalized Pigeonhole Principle: 
Examples



GPP: more Examples



Permutations



Permutations (an alternative view)



r-Permutation



r-Permutations (an alternative 
view)



Formula for # of permutations, and 
# of r -permutations



Example: a simple counting 
problem
Example: How many permutations of the letters 
ABCDEFGH contain the string ABC as a (consecutive) 
substring?

Solution: We solve this by noting that this number is 
the same as the number of permutations of the following 
six objects: ABC, D, E, F, G, and H. So the answer is:

6! = 720:



Combinations



Formula for the number of r-combinations



Combinations: examples



Combinations: an identity



Binomial Coefficients



The Binomial Theorem



Pascal’s Identity



Pascal’s Triangle


