
 

Combinations 69 672

Combinations are another baser ooutingprinciple

The most baser formofquestion that combinations
address are as follows If we had n objects

how many ways can we choose r ofthem
independently of order

Ex In bridge you choose
a hand of 13

cards out of 52 The hand does not

depend on the order

If we just choose 13 cards we have

52 5 I 40 Mary options

which is alot but some of these

have been double conted Smee we had

counted all the permutations of our hand as

separate hands How many ways can we

permute 13 cards From last time 13

So the nudes of possible hands is
52 51 40



In general given in object if we want to

choose OES en of them we can do this th
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special cases

Excerptedb Cohen a groupof f women and 7men
How many grown commitees consistingof 2 women and

3 men can be chosen What if 2 of the 7 men

refuse to work together

If there are no feuds then from the groupof
women we have E 10 possibilities and

for the men we had 3 35 possibilities So all

together there are E 3 350 possible commas

Now what about the feuding men

There are f 35 total ways to choose the men

but 3 9 3 7 7 5 options contain both
the men



So there are only 3 5 30 Way to choose

the men Hence there are 30 51 300 total
women

wary
see text for more examples

The numbers nr ren are called

binomial coefficients This B because

of the following fact

TheBinomialTheorem
we
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The idea can be rephrased as follows

f is the hurler of ways one can

partition a set of size in unto two sets
on of singe k and the other of Sze n k

This illustrates the symmetry partrtronny a set

of shoe h into a setof size k and n k is tiresome



as partitioning the set into a set of size n

Let's generalize this idea

Suppose that n t t n r n

How many ways
can we parthron a set of size n

into r many doesthat silo
sets of size n Nz n r

Smee the order of the groups doesn'tmatter
we get

Cnn chores for the first group

Tian chores forthe second group

n th m for the third group

fi ni ngn i th i for the last group

So all together
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These numbers are callded multinomial

coefficients since we have

The multinomial theorem
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Ex Twenty people divided into teamsof 5
11,732,745,024There are 5,25 5

faemost 12 billion

ways to pandston zo people onto 4 groups

of S But the order of the 4 teams

does not matter so we cancel out

the extra permutations
4

so there are y f fsT many sugar tears

see also Sb and Sc in the book


