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HW#3

Due Date: April 19 at 7:30 am

YOU MUST READ THE FOLLOWING INSTRUCTIONS:

(a) You must submit a hard copy in class on the due date BEFORE class begins.

(b) ONLY late assignments are to be submitted via WebCT (http://webct.ucf.edu).  The file must be in Word format and its name is LastName_FirstName_HW3.doc

(for example, Gordon_Matt_HW3.doc).  OR you may submit a late hard copy to 


your lab instructor in your designated lab section. Any other late submissions will 

NOT be accepted.

(c) Late assignments will be penalized 20% per day up to 2 days.  After 2 days late you 
may not submit assignments.

(d) The homework must be submitted in a high-quality and professional manner.  They 
should be well written and understandable.  The steps/methods of solving the 
problems should be clearly written.

(e) Upon receiving grades for the homework, you have two weeks to question/contest 
your grade. After that, you will not be able to contest your grade that you received.  


This is to ensure that the grader remembers the grading criteria and is able to fairly 
consider re-grading request.

(f) Feel free to talk to other students in the class, the TA's, or myself.  However, you are 
not allowed to look at or copy another student's solution.  Exchanging them is 
cheating and will be reported to the University. Both the source and the recipient will
get a grade F for the course.

(g) You should print this sheet out and use the space provided for your work.  If you need
more room, you may use the back.  Any modifications to this document may distort 
the questions and is not recommended.

1) (6 pts) For each of the following functions f:Z(Z, determine whether the function is one-to-one and whether it is onto.

a) f(x) = x+7          one-to-one, onto

b) f(x) = 2x-3         one-to-one, not onto (nothing maps to even numbers)

c) f(x) =  -x + 5      one-to-one, onto

d) f(x) = x2                      none (-1 and 1 both map to 1, nothing maps to 3)

e) f(x) = x2+x          none (0 and –1 map both map to 0, nothing maps to 3)  

f) f(x) = x3              one-to-one, not onto (nothing maps to 2)

2) (5 pts) For each of the following functions f:R(R, determine whether f is invertible, and if so, determine f-1.

a) f = {(x,y) | 2x+3y=7}            

f(x) = (7 –2x)/2       f –1(y) = (7-3y)/2 
b) f = {(x,y) | ax+by=c, b (0}  

   f(x) = (c –ax)/b         f –1(y) = c-by/a  (but a may equal 0, i dunno if is correct)
c) f={(x,y) | y= x3}                      Not invertible
d) f = {(x,y) |y= x4+x}                Not invertible
3) (6 pts)  Prove or disprove each of the following:

a) Let A = {1,2,3,4,5} and R ( A ( A be a relation such that R = {(1,2), (3,4), (5,5), (4,5), (3,5)}


i. R is reflexive. 

              No, missing (1,1)


ii. R is symmetric.   

             No, missing (2,1)                 


iii. R is anti-symmetric.   

             Yes


iv. R is transitive.   

                          Yes

b) Let A = {1,2,3,4,5} and S  ( A ( A be a relation such that S = {(1,1), (2,2), (3,3), (4,4), (5,5)}


i. S is reflexive.   

                 Yes


ii. S is symmetric.   

                 Yes


iii. S is anti-symmetric.   

                 Yes


iv. S is transitive.   

                 Yes

c) Let R ( (Z ( Z) ( (Z ( Z) be a relation such that (a,b) R (c,d) only if a + c = b + d.


i. T is reflexive.   

                No, ((1,2),(1,2)) ( R.


ii. T is symmetric.   

Let (a, b) R (c, d). Then a + c = b + d. Since addition is associative then c + a = d + b. Thus (c,d) R (a,b). Thus T is symmetric.

iii. T is anti-symmetric. 


                   No, (4,5) R (4,3) and (4,3) R (4,5)


iv. T is transitive.   

                    No, (4,5) R (4,3) and (4,3) R (7,8), but ((4,5), (7,8)) ( R

4) (6 pts)  R = {(S,T) | S ( T }, where S and T are sets.  Prove that R is a partial order relation.

R is symmetric - Let S be a set.  Clearly S ( S. Thus S R S.

R is antisymmetric - Let S, T be sets such that S R T and T R S. Thus S ( T and T ( S.  By definition, this means that S = T.

R is transitive - Let P, S, T be sets such that P R S and S R T. This means that P ( S and S ( T.  Thus P ( T.  

5) (6 pts) Let A ={0, 1, … 10}. Consider the relation R ( A ( A s.t. R ={(x, y) | x = y (mod 3)}. (x= y (mod 3) means that 3 | (x(y), i. e. there exists an integer k, such that x(y = 3(k. For instance, 1 ( 4 (mod 3) or 8 ( 2 (mod 3)).

a) Prove that this relation is an equivalence relation.

Reflexive – Consider a number x ( {0,1,2,3,4,5,6,7,8,9,10}.  Clearly since x = x, 

x ( x (mod n), where n is any integer. Thus x ( x (mod 3).  Therefore xRx for all x.

Symmetric – Let xRy. This means that x ( y (mod 3).  Clearly then y ( x (mod 3). Thus 

yRx. Alternate argument: Let xRy. This means that x ( y (mod 3). Thus, x – y = 3k, for some integer k. Clearly then y – x = 3m because we can let m = -k and m is an integer. Thus, y ( x (mod 3).

Transitive – Let xRy and yRz. This means that x ( y (mod 3) and that y ( z (mod 3).  It follows then that x ( z (mod 3). Alternate argument: Let xRy and yRz. This means that x ( y (mod 3) and that y ( z (mod 3). It follows that x – y = 3k and y – z = 3m for some integers k and m. Solving the second equation for y we get y = 3m + z. Substitute this into the first equation and we have x – (3m + z) = 3k. Simplifying gives us x – z = 3(k + m).  Since k and m are integers, k + m are integers. Thus x ( z (mod 3).

b) Find the partition classes induced by this relation on A.

{0,3,6,9}, {1,4,7,10}, {2,5,8}

6) (5 pts) Let f: A ( A be a function.  Prove that if f ( f is surjective, then f is surjective.

To prove that f is surjective take arbitrary y ( A to show that there exists x ( A, such that f (x) = y. Since we are given that f ( f is surjective, there exists z ( A such that f ( f (z) = z. But f is a function, so there exists an image of any z under f , f (z). Take x = f (z), then we have that for this x, f (x)= f (f (z )) = f ( f (z) = y. So, for arbitrary y we can find x such that f (x)=y, i. e. f is surjective. 

7) (4 pts) Over the Internet, data are transmitted in structured blocks of bits called datagrams.

a) In how many ways can the letters in DATAGRAM be arranged?

             8!/3!

b) For the arrangements of part (a), how many have all three A’s together?

6!

8) (4 pts) How many ways are there to pick a five-person basketball team from 12 possible players? How many selections include the weakest and the strongest players?

12!/7!

10!/3!

9) (8 pts) Consider a set of five distinct computer science books, three distinct math books, and two distinct art books. 

a) In how many ways can these books be arranged on a shelf?

10!

b) In how many ways can these books be arranged on a shelf if all five computer science books are on the left and both art books are on the right?

3! * 5! * 2!

c) In how many ways can these books be arranged on a shelf if all books of the same discipline are grouped together?

5! * 3! * 2! * 3!

d) In how many ways can these books be arranged on a shelf if the two art books are not together? 

10! - 2! * 9!
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