COT 3100 Recitation Lab 2 
Permutations, Combinations, Binomial Theorem
Erin Hastings – hastings@cs.ucf.edu

· Permutations of r objects from a set of n distinct objects, repetition allowed,  sequence matters: nr
· Permutations of r objects from a set of n distinct object, no repetition, sequence matters: n! / (n-r)! 

· Combinations of r objects from a set of n distinct objects, no repetition, sequence does not matter: n! / (n-r)!r!
· Combinations of r objects from a set of n distinct objects, repetition allowed, sequence does not matter: (n+r-1)! / r!(n-1)!
	
	Sequence Matters?

	
	Yes
	No

	Repetition Allowed?
	Yes
	nr
	(n+r-1)! / r!(n-1)!

	
	No
	n! / (n-r)!
	n! / (n-r)!r!


1a) The Greek alphabet is believed to be an extension of the Phoenician alphabet which contained 21 letters.  If the Greeks added 3 new letters, how many more words of exactly length 5 are possible in the Greek alphabet over the Phoenician alphabet? Assume that a word is any permutation of letters.

5 letter words in Phoenician, n=21, r=5:  

nr = 215

5 letter words in Greek, n=24, r=5:

 
nr = 245


difference:





245 - 215





1b) Now assume that a word may not contain the same letter twice. How many more 5 letter words are possible in Greek over Phoenician?


5 letter words in Phoenician, n=21, r=5:  

n! / (n-r)! = 21! / 16!


5 letter words in Greek, n=24, r=5:

 
n! / (n-r)! = 24! / 19!


difference:





(24! / 19!) - (21! / 16!)
2a) Jay-Z has 30 new tracks recorded for his upcoming album. However, the greedy corporate record producers will only allow Jay-Z to put 10 tracks on the new album, despite the fact that all 30 could fit on an 80 minute CD. How many different combinations of 10 tracks are possible for the new Jay-Z record (i.e. a CD with tracks a,b,c is equivalent to a CD with tracks c,b,a)?

r=10, n=30

no repetition, sequence doesn’t matter


Possible track selections 
= n! / (n-r)!r!





= 30! / 20! 10!
2b) Now suppose Jay-Z has already decided on Track 1 and Track 10. How many different track combinations are possible for the CD?


r=8, n=28


tracks 1 and 10 fixed, tracks 2-8 no repetition, sequence doesn’t matter


Possible track combinations
 = n! / (n-r)!r!





= 28! / 20! 8!

2c) Suppose that 10 of the 30 new Jay-Z tracks have explicit lyrics. To keep sales up, the greedy corporate record producers decide that Jay-Z may only include up to 2 tracks with explicit lyrics. How many different 10 track combinations are possible for the new record, with the restriction that at most 2 of the 10 tracks contains explicit lyrics?

Explicit: r = 0…2, n=10 
Non-explicit: r = 10…8, n=20 

3 distinct cases p0, p1, p2 where either 0, 1, or 2 explicit tracks are on the record
total number of combinations is the sum of the 3 cases:
	Case
	Explicit Tracks
	Non-Explicit Tracks
	Product

	0
	10! / 10! 0!
	20! / 10! / 10!
	p0 = (10! / 10! 0! ) * (20! / 10! / 10!)

	1
	10! / 9! 1!
	20! / 11! / 9!
	p1 = (10! / 9! 1!) * (20! / 11! / 9! )

	2
	10! / 8! 2!
	20! / 12! / 8!
	p2 = (10! / 8! 2!) * (20! / 12! / 8!)



Total = p0 + p1 + p2
3a) Gorlagg the Ambidextrous enjoys wielding a weapon in each hand as a gladiator in the Imperial City Arena. For today’s match he has a choice of the following weapons: sword, dagger, spear, whip, club, or mace.  Assuming that 1) there are at least 2 of each weapon available and 2) Gorlagg does not care which hand a weapon is in, how many combinations of weapons could Gorlagg step into the arena with? 


r = 2, n = 6


repetition allowed, sequence does not matter

total combinations:

= (n+r-1)! / r!(n-1)!




= (6+1)! / 2!(5)!





= 7! / 2! 5!
3b) Now suppose the arena armory has exactly 1 of each weapon.  How many combinations of weapons could Gorlagg step into the arena with?


r = 2, n=6


no repetition, sequence does not matter


total weapon combinations:
= n! / (n-r)!r!





= 6! / 4! 2!
3c) Gorlagg’s cousin, Borlagg the Non-Ambidextrous, is fighting a match today as well. Suppose the arena still has exactly 1 of each weapon, additionally, since Borlagg’s offhand is weaker, he cares which weapon is in each hand (i.e. sword-left, dagger-right is a separate case from sword-right, dagger-left). How many distinct combinations of weapons does Borlagg have to choose from?

r=2, n=6


no repetition, sequence matters


total weapon combinations: 
= n! / (n-r!)






= 6! / 4!
