
MATH 271 L02 QUIZ 4 SOLUTIONS March 25, 2010

1. Let A = {1, 2, 3} and B = {1, 2, 3, 4, 5}.

[3] (a) Find the number of functions f : A → B so that f(1) = f(2). Simplify your
answer.

Solution. We build such a function f in three steps: choosing f(1), f(2), and f(3).
We have 5 choices for f(1) (any of 1, 2, 3, 4, 5), then f(2) must be the same as f(1)
so there is only one choice for f(2), then we again have 5 choices for f(3). So by the
multiplication rule there are 5 · 1 · 5 = 25 such functions altogether. For example, one
such function f is defined by: f(1) = 1, f(2) = 1, f(3) = 4. Or using ordered pair
notation, f = {(1, 1), (2, 1), (3, 4)}.

[3] (b) Find the number of functions f : A → B so that f(1) 6= f(2). Simplify your
answer.

Solution 1. Proceeding as in part (a), we have 5 choices for f(1), then 4 choices for
f(2) (any of 1, 2, 3, 4, 5 except for whatever f(1) is), then 5 choices for f(3). So by the
multiplication rule there are 5 · 4 · 5 = 100 such functions altogether.

Solution 2. There are 53 = 125 functions f : A → B altogether (because there are 5
choices for each of f(1), f(2), and f(3)). By part (a), 25 of these functions will satisfy
f(1) = f(2). So there must be exactly 125−25 = 100 functions that satisfy f(1) 6= f(2).

[5] 2. Find the number of 6-element subsets of the set {1, 2, 3, . . . , 10} which contain 2
even numbers and 4 odd numbers. Simplify your answer.

Solution. We build such a subset in two steps: choose the two even numbers, then
choose the four odd numbers. There are 5 even numbers and 5 odd numbers among
{1, 2, . . . , 10}. There are

(

5

2

)

= 5·4

2
= 10 ways to choose two of the even numbers, and

(

5

4

)

=
(

5

1

)

= 5 ways to choose four of the odd numbers. Thus by the multiplication rule,
there are 10 · 5 = 50 ways to choose such a 6-element subset.

[4] 3. Find the number of permutations of the set {1, 2, 3, . . . , 10} so that no two even
numbers are next to each other and no two odd numbers are next to each other (that
is, the evens and odds alternate in the permutation). You do not need to simplify your
answer.

Solution. Since the evens and odds must alternate, there are two possible patterns:
eoeoeoeoeo or oeoeoeoeoe. For the pattern eoeoeoeoeo, the number of ways to order
the 5 even numbers to go where the e’s are is 5!, and the number of ways to order
the 5 odd numbers to go where the o’s are is also 5!, so by the multiplication rule, the
number of permutations obeying the pattern eoeoeoeoeo is 5! · 5! = (5!)2. The number
of permutations obeying the pattern oeoeoeoeoe is also 5! · 5! = (5!)2. Therefore by the
addition rule, the total number of such permutations is (5!)2 + (5!)2 = 2 · (5!)2.

[15]


