
Discrete Mathematics 

1. Let A={0,1,2,3,4,5}. List the elements in the sets:

         {n2A:n3} = 

         {2m-1 : m2A} = 

         {n 2 A: n = 4k for some k 2 Z}

2. You may use the Fill-in-the-blanks applet at http://webspace.ship.
edu/deensley/discretemath/flash/ch3/sec3_3/fib/index.html to assist you with the following proofs.
     (a.) Prove that for all sets A and B, AXB4A.
           Proof:

     (b.) Prove that for all sets A and B, B4AWB.
           Proof:

     (c.) Prove that for all sets A and B, if A 4B the AWB4B.
           Proof:

     (d.) Prove that for all sets A, B and C, if A 4 B and A4C, then A 4 B XC
            Proof:

3. For integers a and b, define awb if and only if 2a+b is a multiple of 3s.
(a). Read the Moodle content guide on "equivalence relations". Prove that w defines an equivalence

relation on Z. (Hint: The content guide has a similar proof and you should use this to structure your proof
here.)
           Proof:

     (b). Find all integers b, such that 0~b. In otherwords, find all all integers b such that 2(0)+b is a 
multiple of 3. This is the equivalence class of 0.

     (c). Find the equivalence classes of 1, 2 and 3. 

4. Determine which of the following define equivalence relations in  If the relation fails to be an 



equivalence relation, identify at least one property that does not hold and give an example to 
demonstrate. If the relation is indeed an equivalence relation, give a geometrical interpretation of the 
quotient set. You will find these two videos helpful:  http://youtu.be/w8oPn-8RuPQ and http://youtu.
be/WlaPc6iv2wA.s
     (a.) (a,b)w(c,d) if and only if a+2b=c-2d.

     (b.) (a,b) w(c,d) if and only if 2ab=2cd

5.  Prove that the function f :  [0,  )   [4,  )  given by f (x) =  + 4 is bijective. [You may use the Proof 
Shuffler applet to help you: http://webspace.ship.
edu/deensley/DiscreteMath/flash/ch4/sec4_3/control_43.html].

6. Give an example of a function 
(a).   that is  injective but not surjective

(b).  that is surjective but not injective

(c). that is bijective

(d). that is neither injective nor surjective.


