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8.2 Combinations
Section Objectives:

· You shall be capable of computing a combination. (EXAMPLE 1) [Problems 2 – 5]

· You shall be able to use combinations to solve problems. (EXAMPLE 1, 2 (a), (b)) [Problems 10 – 12 (a)]

· You shall be able to solve combination problems involving multiple outcomes with phrases like “at least” or “at most”. (EXAMPLE 2 (c), 3 (b)) [Problems 12 (b)]

· You shall be able to decide whether a given problem involves permutations or combinations to solve the problem. (EXAMPLE 4) [Problems 17 – 27]

· You shall be able to decide whether a given problem involves permutations or combinations to solve the problem, and then solve the problem. (EXAMPLE 5, 6, 7, 8) [Problems 17 – 27]

· You shall be able to define and give examples for the following mathematical terminology: 
Definitions and Terminology

· combination (Page 390) A subset of items listed without regard to order is called a combination. 

Mathematical Notation or Symbols

	Symbol
	Section
	Meaning
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	8.2
	The combination of r objects taken from n objects.  Other notations include nCr and C(n, r).



Concepts, Facts, Theorems

	Combinations

If 
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 denotes the number of combinations of n elements taken r at a time, where r ( n, then
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	How to Recognize a Combination
Combinations solve problems involving:

· Problems where the ORDER in which objects are listed does NOT matter!

· A combination behaves like a set, since a set the order in which the objects appear is not important.

· As each slot is filled, the number of objects to fill in the next slot is decreased by 1.

· If selecting objects from a list, the selection is performed without replacement.

· Different orderings or arrangements of a list of objects, where what is important is what is contained in the list of objects, not the order in which they appear!

· You may be finding different arrangements of all or part of the list of objects.

· Objects may include names of people, objects, political/organizational positions, letters, numbers, and so on.

· Clue Words: unordered arrangement, group, committee, set, sample


	Permutations
	Combinations

	Different orderings or arrangements of r objects taken from n objects are different permutations.
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Clue words: arrangement, schedule, order

ORDER MATTERS!
	Each choice or subset of r objects gives one combination.  Order within the group of r objects does not matter.
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Clue words: group, committee, set, sample

ORDER DOES NOT MATTER!


	“And” versus “Or” when making Choices
· When making choice 1 and choice 2 and choice 3, … we multiply the number of ways for each of the choices to determine the total number of ways.

· When making choice 1 or choice 2 or choice 3, … we add the number of ways for each of the choices to determine the total number of ways.
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