
Permutations 3/5/12

An ordered arrangement of r elements out of n distinct elements is called an r-permutation.

For the above problem, we counted 3-permutations of 3 distinct elements: 

Example: If the number of available students is 5 and the line 
should have three students, then the number of ways to form a 
line is 



right hand side

Example: How many ways are there to select three -- first, second, third place -- winners out of 100?

Problem 2.  S={a,b,c,d,e,f,g}. |S|=7.



2'.

Example 7.  How many ways can the letters A, B, C, D, E, F, G, H be permuted to form 8-letter strings that 
contain the substring ABC.

Alternate solution:



Combinations



Theorem 2

An r-combination of the elements of a set is an unordered selection of r elements from the Set.

Example 11. The number of 5-card poker hands from a standard deck of 52 cards is

The number of 47-card poker hands from a standard deck of cards is 



Corollary 2

Algebraic manipulation

Combinatorial proof:
Counting arguments are used to show that both sides of an identity count the same objects in different ways.



Problem 23. How many ways are there to place eight men and five women in a line so that no two 
women stand next to each other?

Problem 33. A department has 10 men and 15 women. How many ways are there to form a committee of six
(a) if there must be equal number of men and women?

(b) if there must be more women than men

Problems from Section 5.3



35.  Count the number of bit strings that contain exactly eight 0s and ten 1s if every 0 must be followed by a 
1?



Problem. 
Ten distinct paintings are to be allocated to k office rooms so that (i) no room gets more than one painting 
and (ii) there are either no paintings left or no empty rooms left. Find the number of ways of doing this if (a) 
k=14 and (b) k=6. 

Problem. 
Redo the above problem with ten identical posters instead of paintings. 

Problem 21. Give the number of permutations of the seven letters A, B, C, D, E and F

(a) containing the string 'BCD'. 

Create a super letter 'BCD'. Now permute A, 'BCD', E, F and G in 5! ways.

(c) strings have 'BA' and 'GF'. 

(f) strings that contain 'BCA' and 'ABF'? 

Problems not solved in class



Problem 11. Count the number of 10-bit strings with the following properties.



13. Count the number of ways n men and n women can form a line if men and women must alternate. 

17. A set has 100 elements. What is the number of subsets of this set with more than two elements?



19. A coin is flipped 10 times. each flip results in a head or a tail. Calculate the number of possible outcomes 
for the following cases.



20. How many bit strings of length 10 have



25. 100 tickets 1, ..., 100 are sold to 100 different people for a drawing in which four different prizes are 
awarded including a grand prize. Hou many ways are these to award prizes if

The grand prize winner is a person holding ticket 19,47,73, or 97?      4* P(99,3)

The person holding ticket # 47 does not win a prize?  P(99,4)


