Algorithmic Foundations 2

Exercises for drop-in tutorial in week 4

Set operations and functions

Note: questions marked with a * are additional questions and might not be covered in the tutorial

1. Prove that

A (B C) = (A B)(A C)

by giving

(a)  a containment proof.

(b)  an element table proof.

(c)  a proof using logical equivalence.

(d)  a Venn diagram proof.

2. Prove or disprove:

A  (B C) = (A – B) A C
3. Prove or disprove:

A – (B C) = (A – B) ( A – C).

4. Prove or disprove:

A B C(A BC
5*  Mark each of the following True or False:

(a)  A – ( B – C) = ( A – B) - C

(b)  (A – C) – ( B – C) = A – B

(c)  A ( B C) = ( A B) ( A C)

(d)  A ( B C) = ( A B) ( A C)

(e)  A B A = A

(f)  If A C = B C, then A = B

(g)  If A C = B C, then A = B

(h)  If A B = A B, then A = B

(i)  If A B A, then B = A

(j)  There is a set A such that |P(A)| = 12

(k)  A A = A

6. Determine which of the following are functions (with the given domain and codomain).

(a)  f:NN where f(n)=(n

(b)  h:RR where h(x)=(x

(c)  g:NN where g(n)=any integer > n

(d)  F:RR where F(x)=1/(x-5)

(e)  F:ZR where F(x)=1/(x2-5)

(f)  F:ZZ where F(x)=1/(x2-5)

(g)  G:RR where G(x) =
x+2, if x(0


x-1, if x(4

(h)  f:RR where f(x) = 
x2, if x(2


x-1,if x(4

(i)  G:QQ where G(p/q) = q.
7. Give an example function f: Z Z that is 1-1 and not onto Z.

8. Give an example function f: Z Z that is onto Z but not 1-1.

9. Give an example function f: Z N that is both 1-1 and onto N.

10. Give an example function f: N Z that is both 1-1 and onto Z.

11. Give an example function f: Z N that is 1-1 and not onto N.

12. Give an example function f: N Z that is onto Z and not 1-1.

13. Suppose f: R R where f(x) = x/2.

(a)  Draw the graph of f.

(b)  Is f 1-1?

(c)  Is f onto R?

(d)  If S = { x| 1 ( x ( 6}, find f(S).

(e)  If T = {3,4,5}, find f-1(T).

14. Suppose g: A B and f: B C where

A = {1,2,3,4}, B = {a,b,c}, C = {2,7,10},

and f and g are defined by 

g = {(1, b),(2, a),(3, a),(4, b)} and f = {(a, 10),(b, 7),(c, 2)}.

(a)  Find f o g 



(b)  Find f-1 .

15*  For the following functions, find the inverse or explain why the function has no inverse.

(a)  f: Z Z where f(x) = x mod 10

(b)  f: A B where A = {a,b,c}, B = {1,2,3} and f = {(a,2),(b,1),(c,3)}

(c)  f: R R where f(x) = 3x-5

(d)  f: R R where f(x) = 2x
(e)  f: Z Z where f(x) = x+2, if x(5


 x-1, if x(4










