STRICTLY CONFIDENTIAL

CS218 – August 2001 - QP


Question 1 (Compulsory)
(30 marks)

(a)
Let the sets X and Z be defined by 

X = {0,1,2} 

Z = {z | z = x + y, where x ( X and y ( X}

(i)
List the elements of the set Z.

[  2 marks]
(ii)
Is X ( Z ? Justify your answer.

[  1 mark ]
(b)
Let A  be a set with 12 elements and B  be a set with 18 elements. State how many elements are in 
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(i)
There are 6 elements in 
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[  1 mark]
(ii)
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[  1 mark ]
(c)
Let the sets A and B be defined by

A = {a, b, c, d}

B = {1, 2, 3} 

(i)
How relations are there between A and B?
[  2 marks]
(ii)
How many functions are there from A to B?
[  2 marks]
(d)
Prove by mathematical induction that 3n < n! whenever n is a positive integer greater than or equal to 7. 
[  5 marks]
(e)
Students are awarded a mark for an examination that is an integer between 0 and 100 inclusive. How many students must take this examination to guarantee that at least two students receive the same score?
[  2 marks]
(f)
How many bit string of length seven are there that contain four 1s and three 0s?




[  2 marks]

Question 1 continues on the following page.
Please turn over

(g)
A basket contains 5 blue balls and 5 green balls. Each time a ball is drawn from this basket, the colour of the ball is recorded and it is then replaced. If three balls are drawn, what is the probability that all of the balls drawn are blue?



[  2 marks]

(h)
Calculate the limit as 
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showing your working clearly.
[  2 marks]
(i)
Let the matrices A, B and X  be given by
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(i)
Write down the transpose of A.
[  1 mark ]
(ii)
Calculate AX.
[  2 marks]
(iii)
If AX=B calculate the values of x and y.
[  2 marks]
(j)
Let p, q, and r be the following propositions:

p:
It is Tuesday;

q:
I am playing football;

r:
I am in Australia.

Write the following propositions using p, q and r, and logical connectives:

(i)
If I am playing football then it is Tuesday.
[  1 mark ]

(ii)
If I am playing football and if I am not in Australia then it is Tuesday.



 [  2 marks]

Please turn over

Question 2

(a)
What is the difference between an equivalence relation and a partial ordering relation?
[  1 mark ]
(b)
Let R = { (a, a), (a, b), (a, c), (b, d) , (b, c), (c, b) } be a relation on the set 

A={a, b, c, d}. Determine whether or not R is:

(i)
reflexive;

(ii)
symmetric;

(iii)
transitive.
[  3 marks]
(c)
Let Z denote the set of integers and let A denote the set of odd integers. Define the function f: A ( Z  by 
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(i)
Show that f  is a one-to-one function.
[  3 marks]
(ii)
Show that f  is an onto function.
[  3 marks]
(iii)
Calculate the inverse of the function f.
[  2 marks]
(d)
Let R denote the set of real numbers. Define the function g: R→R by

g(x)=2x+1

(i)
Calculate g(g(x))
[  1 mark ]

(ii)
Calculate g(g(g(x)))
[  2 marks]

Please turn over

Question 3

(a)
Angela eats at a cafe that sells 21 different varieties of cookie, and eats one cookie every time she visits this cafe. What is the largest possible number of times that she can visit the cafe without eating the same variety of cookie four times?
[  2 marks]
(b)
In an ice cream parlour, customers can choose from 28 different flavours of ice cream, and 8 different flavours of sauce.

(i)
In how many different ways can a dish of 3 scoops of ice cream be made where each flavour may be used more than once and the order of the scoops does not matter?
[  2 marks]
(ii)
In how many different ways can 2 flavours of sauce be chosen, where each sauce may be used only once and the order does not matter?
[  2 marks]
(iii)
A sundae consists of 3 scoops of ice cream, where each flavour may be used more than once and the order of the scoops does not matter;  and 2 flavours of sauce, where each sauce may be used only once and the order does not matter. How many different sundaes does the parlour offer?
[  2 marks]
(c)
A family has two children. What is the probability that the family has two boys, given that they have at least one boy? Assume that each child is equally likely to be a boy or a girl.

[  2 marks]
(d)
(i)
How many ways are there to partition 6 elements into 4 blocks so that the first two blocks have 2 elements and the next two blocks have 1 element?
[  1 mark ]
(ii)
In how many ways can a set with 4 elements be partitioned into 3 blocks where each block must contain at least one element? Show your working clearly.
[  4 marks]
Please turn over

Question 4

(a)
Use De Morgan’s laws to write negations of the following statements:

(i)
Tony owns a car and Gary owns a bike.
[  2 marks]
(ii)
The integer is prime or the integer is an even number.
[  2 marks]
(b)
Using the laws of set theory prove that, for any sets A and B,
A – ( A ( B ) = A ( Bc
Clearly identify any laws used.
[  5 marks]
(c)
(i)
Verify, using a truth table, that for any statements p and q
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where c represents a contradiction.
[  4 marks]
(ii)
The expression in part (i) is the logical expression of proof by contradiction. Suppose you wish to prove the following compound statement by contradiction:

‘Let x and y be odd integers. Then x+y is an even integer’

Write down statements that could be used as p and q in the logical expression in part (i).
[  2 marks]
Please turn over

Question 5

(a)
Copy and complete the following table.
 [  6 marks]
Graph
Number of vertices
Number of edges

K18, 20 - a complete bipartite graph
 


K24 – a complete graph
 


C100 - a cycle
 


(b)
(i)
Define what is meant by the term ‘planar graph’.
[  1 mark ]
(ii)
Show, by drawing the graph in a suitable way, that  K3, 2 is a planar graph.
[  2 marks]
(c)
Draw the graph with adjacency matrix
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[  2 marks]
(d)
(i)
Explain briefly the difference between Hamiltonian cycles and Eulerian circuits.
[  2 marks]
(ii)
List a Hamiltonian cycle and Eulerian circuit contained in the graph below.
 [  2 marks]
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