
CMSC 250 

Homework 9 – Due Thursday 5/9  

1.  Decide whether or not each of the following functions is injective.  Prove your answer 
formally. 

a.     such that   

b.    such that   

   

2.  Decide whether or not each of the following functions is surjective.  Prove your answer 
formally. 

a.      such that   

b.     such that   

   

3.  Let  .  Note that I have not specified the domain or co-domain.  For this 
problem domains and co-domains are subsets of the reals.  (You do not have to prove 
anything in this question, just specify domains and co-domains as instructed below.) 

a. Give a domain and co-domain such that f is a bijection. 

b. Give a domain and co-domain such that f is injective, but not surjective. 

c. Give a domain and co-domain such that f is surjective, but not injective. 

d. Give a domain and co-domain such that f is neither injective nor surjective. 

[There are more questions on the next pages.] 

f :ℕ → ℝ f (n) = 3/(n + 5)

f :  ℕ × ℕ → ℕ f( ⟨a, b⟩ ) = ab

f :ℕ → ℝ f (n) = 3/(n + 5)

f :  ℕ × ℕ → ℕ f( ⟨a, b⟩ ) = ab

f (x) = x2
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4.  Below is the current roster for the Baltimore Orioles baseball team.  They look pretty horrible this year.  
Please answer the questions on the following page.

�
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Please give exact numerical answers for all questions on this page.  (Your 
final answer for each part should be just a single number!)

a. The Orioles manager needs to select 10 players for today’s team.  A baseball team must have:
• A pitcher
• A catcher
• A left-fielder (this must be one of the outfielders from the roster)
• A right-fielder (this must be one of the outfielders)
• A center-fielder (this must be one of the outfielders)
• A first-baseman (this must be one of the infielders)
• A second-baseman (this must be one of the infielders)
• A third-baseman (this must be one of the infielders)
• A shortstop (this must be one of the infielders)
• A designated hitter (this could be anyone -- even be a player who is listed under the 

“pitchers” section of the roster)

     How many choices does the manager have for today’s team?

b. If today’s team is chosen randomly (assume that each viable team from the previous question is 
equally likely), what is the probability that all of the players are at least 6 feet tall?

c. In the American League, the pitcher in the game does not bat.  Each of the other 9 players on 
the team are put into a “batting order”.  (Somebody bats first, somebody bats second, etc.).  
Below is a typical batting order:

1. Rickard (outfielder)
2. Mancini (designated hitter)
3. Mullins (outfielder)
4. Smith (outfielder)
5. Davis (infielder)
6. Martin (infielder)
7. Severino (catcher)
8. Alberto (infielder)
9. Nunez (infielder)

How many different batting orders are possible for the Orioles?  

Hints:
• You have to have 1 catcher, three outfielders, four infielders, and a designated hitter (who 

could be anyone, even those players who are listed under the “pitchers” section of the 
roster).  

• Don’t rely on your answer from the first question because the batting order doesn’t involve 
specific positions.  In other words, if Rickard is batting fourth it doesn’t matter whether he is 
playing left-field, center-field, or right-field.


