A sum (Σ) is a succinct notation for adding a bunch of numbers together.

A succinct notation for multiplying a bunch of numbers is pi notation (Π).π
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So the sum:


[image: image2.wmf])!

1

(

)

)...(

1

(

!

)

1

)...(

1

(

1

+

+

-

=

-

+

+

å

=

k

k

n

n

n

k

k

i

i

i

n

i


Can also be written as follows:


[image: image3.wmf])!

1

(

!

1

)

1

(

+

=

Õ

å

Õ

+

=

=

-

+

=

k

i

k

j

k

n

n

i

n

i

k

i

i

j

 (note the use of j instead of i)
Counting / Binomial Theorem
1) Sum Rule

The sum of objects in 2 disjoint sets is just the sum of the number of objects in each set

2) Product Rule

The total number of ordered pairs (a, b) when a
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A and b
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B is |A| * |B|


|A| means cardinality of the set A (the number of elements in set A)

	
	Fries
	Salad
	Coleslaw
	Potato salad

	Burger
	
	
	
	

	Chicken
	
	
	
	

	Taco
	
	
	
	

	Sub
	
	
	
	

	Pizza
	
	
	
	

	Chinese
	
	
	
	

	Orange Chicken
	
	
	
	


Each box represents a one combination, so you multiply.

If you want n entrées and m side items and you can’t get the same side twice, the number of combinations is 
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.  The numerator counts combinations in both orders, so we divide by 2.

3) Subtraction rule

You can count by subtracting from the whole, and sometimes its much easier to do so.
You have 12 books, 3 of which are chem books.  How many ways can you arrange them on a shelf so that no two chem books are adjacent
First method (n is not a chem book, ↓ designates where a chem book could be placed):
↓└n┘↓└n┘↓└n┘↓└n┘↓└n┘↓└n┘↓└n┘↓└n┘↓└n┘↓

Total arrangements = 9!*10*9*8

4) Permutations 

Number of orderings of a group of objects

n different objects

n*(n – 1)*(n – 2)… *1 = n!

If the __ repeats, 

	BE1E2R
	BE2E1R

	BE1RE2
	BE2R1E

	BRE1E2
	BRE2E1
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