8-22-06 Notes (Michael Thomas)
12 books

3 of them are chemistry books
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or

12! Minus the combinations that do not work

All 3 chem books together: 10!3!

2 books together, one apart:  11!3!

So total number of combinations that do not work is 11!3!-10!3!

12!-(11!3!-10!3!)

=12!-11!3!+10!3!

=10![12x11-11x6+6]

=10![132-66+6]

=10![72] = 10!x9x8 = 9!10x9x8

Combinations
n distinct objects: 1,2,3,…,n    [Order Matters]

n choices for the first item

n-1 choices for the second item

n-2 choices for the third item

…

n-k+1 choices for the nth choice

nx(n-1)x(n-2)x…x(n-k+1)      (n-k)!
                   k!                          (n-k)!
=               n!   .         =       n       =           C          =   Number of ways to choose k items
            k!(n-k)!                  k                  n    k                          from n choices.

Binomial Theorem
                       n
(x+y)n  =    
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                    k = 0
n terms of (x+y)(x+y)(x+y)(x+y)…(x+y)

When we multiply this out, each term will be a product of n terms, one chosen from each binomial. For example, when we choose each x, we get the term xn. If we choose all x's except a y for the last term, we get the term xn-1y. But we get that same term if we choose all x's except for a y from the second to last term. Thus, the key question is, for a term of the form xkyn-k, how many times does it appear in the expansion?

We can determine this by noticing that a term of this sort can be created by choosing k of the terms to select a x from. There are a total of n terms to select from. Thus, we can do this in 
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 ways. There is a one-to-one correspondence between the number of ways to make this selection and the number of terms of the form xkyn-k. Finally, we simply sum over all possible values of k to obtain the binomial theorem expansion.

xn + (n)xn-1y1 + (n2) xn-2y2 + (n3)xn-3y3 + (nk) xn-kyk
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