Permutations and Combinations
A permutation is a selection in which the order of the objects selected is important

A combination is a selection in which the order of the objects selected is unimportant

(A Combination Lock is actually a Permutation Lock)

If there are n distinct objects then the number of permutations is n!

(1! = 1; 2! = 2; 3! = 6; 4! = 24; 5! = 120; 6! = 720; 7! = 5040; 8! = 40320 etc)

Permutations

There are two special cases to consider for permutations:
1. The number of different permutations of r objects which can be made from n distinct objects is 
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2. The number of different permutations of n objects, of which p are identical to each other, q of the remainder are identical to each other, r of the remainder etc  is
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When considering the possible orderings with constraints it can be best to either group groups, or think of the spaces available.
Combinations
The number of different combinations of r objects which can be made from n distinct objects is 
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Probability
To find the probability of an event E using permutations or combinations, find 
1. The total number of possible outcomes

2. The number of outcomes which result in E

Then 
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If you need to find the probability that two objects are not together it is usually best to find the probability that they are together and subtract this from 1.
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