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& The figh section of a pet store is stocked with 8 guppies, 6 angelfigh, 13 goldfish, and 9

rainbowfigh.
[ How many ways are there to select one of each?
2. How many ways are there to select two of each?

5. How many 16-digit binary strings contain exactly seven 1’s? (Examples of such
strings include 0111000011110000 and 0011001100110010, etc.)
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Q  8th Avenue & West 57th Street

How many ways are there to walk from corner of W 44 St and [Ith Ave to the corner of W
57 St and 8th Ave, assuming you do not go out of your way (only walk north and east)?
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Use caution-walking directions may not always
reflect real-world conditions.
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Theorem 3.1 (Binomial Theorem) If » is a non-negative integer, then
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7. Use the binomial theorem to show Y.}_, 3*(}) =4".
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Fact 3.6 Inclusion-Exclusion Formula
If A and B are finite sets, then |A UB|=|A| +|B|+|AnB|.

7. Consider 4-card hands dealt off of a standard 52-card deck. How many hands
are there for which all 4 cards are of the same suit or all 4 cards are red?
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1. How many 10-element multisets can be made from the symbols {1,2,3,4}?
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Fact 3.7 The number of z-element multisets that can be made from the
elements of an n-element set X = {x1,x2,...,%,} is

k+n-1| [k+n-1
k |\ n-1 )
This works because any cardinality-£ multiset made from the n elements

of X can be encoded in a star-and-bar list of length %k + n — 1, having form

x for each x; = for each xg = for each xg x for each x,

A A A

*****l****£|****£| -----

with'z stars and n — 1 bars separating the n groupings of stars. Such a
list can be made by selecting n — 1 positions for the bars, and filling the

remaining positions with stars, and there are (**";!) ways to do this.
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7. In how many ways can you place 20 identical balls into five different boxes?

9. A bag contains 50 pennies, 50 nickels, 50 dimes and 50 quarters. You reach in
and grab 30 coins. How many different outcomes are possible?
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Fact 3.9 (Division Principle)

Suppose n objects are placed into & boxes.

Then at least one box contains [%1 or more objects,
and at least one box contains L%J or fewer objects.
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Fact 3.10 (Pigeonhole Principle)

Suppose n objects are placed into % boxes.

If n >k, then at least one box contains more than one object.
If n <k, then at least one box is empty.

1. Show that if six integers are chosen at random, then at least two of them will
have the same remainder when divided by 5.

3. What is the fewest number of times you must roll a six-sided dice before you can
be assured that 10 or more of the rolls resulted in the same number?



