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E le 8:  Arr with Restricted Positions

We return to Example | about arrangements of the letters in banana, but now with
some constraints of the sort encountered in Section 5.2, How many arrangements are
there of the letters b, a, n, a, n, a such that:

(a) The b is followed (immediately) by an a:
(b) The pattern bnn never occurs:

(¢) The b occurs before any of the as (not necessarily immediately before an a):

E le1: Assigning Dipl

How many ways are there to assign 100 different diplomats to five different continents?
How many ways if 20 diplomats must be assigned to each continent?

Example 2:  Bridge Hands

In bridge, the 52 cards of a standard card deck are randomly dealt 13 apicce to players
North, East, South, and West. What is the probability that West has all 13 spades?
That each player has one Ace?

Example 3:  Distributing Candy

How many ways are there to distribute 20 (identical) sticks of red licorice and 15 —(-7( s
(identical) sticks of black licorice among five children? 70 .

E le 4: Distributing a Combination of Identical and Distinct Objects N Cw; w°° ) LITSo /7 ][  For or%hye JA?Z

P

How many ways are there to distribute four identical oranges and six distinct apples /.L rw) Z :&/ —~+ 5 /Y) \Q_Z_r —+S L (/
(each adifferent variety) into five distinct boxes? In what fraction of these distributions

does each box get cx;\;(lv two objects? “l (7?“7 {.Y‘

Example 5:  Distributing Balls

Show that the number of ways to distribute r identical balls into n distinct boxes with
at least one ball in each box is C(r — 1, n — 1), With at least r; balls in the first box,
at least r; balls in the second box, .. ., and at least r,, balls in the nth box, the number
iSCr—=ry—=r— -+ —=rp4+n-=1n~-1).

E ple 6:  Integer S

How many integer solutions are there to the equation x; + x; 4 x3 + xy = 12, with
x; = 0?7 How many solutions with x; > 1?7 How many solutions with x; =2 x; >

2. x3>4,x4>0?

Example 7:  Ingredients for a Witch’s Brew

A warlock goes 1o a store with $5 to buy ingredients for his wife's Witch's Brew. 2. /x / ({

The store sells bat tails for 25¢ apiece, lizard claws for 25¢ apiece, newt eyes for 2 ’+ 2 -+ >

25¢ apiece, and calf blood for $1 a pint bottle. How many different purchases (subsets) 6

of ingredients will $5 buy? -+ /0 ( + ('L«
2)tL 2

Example 8:  Binary Patterns

What fraction of binary sequences of length 10 consists of a (positive) number of Is, é"/’g)

followed by a number of Os, followed by a number of 1s, followed by a number of
0s? An example of such a sequence is 1110111000,

Example 9:  Nonconsecutive Vowels

How many arrangements of the letters a, ¢, 1, 0, u. x, X, x, X, x, X, x. x (eight xs) are

there if no two vowels can be consecutive? ﬁ (‘/‘/’(
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