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Question 1.

4 marks

4 marks

3 marks

3 marks

4 marks
3 marks

4 marks

25 marks

(a) The table below shows decimal equivalents of the ASCII codes for the print-
able characters from the first 128 standard symbols. Add the row number to
the column number of any particular symbol to get its decimal equivalent.
The decimal equivalent for a space is 32. 127 is the decimal equivalent of the
ASCII code for null.
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(i) Find the character string represented by the (8-bit) ASCII code
00101110011000110110111101101101
(ii) Write down the (8-bit) ASCII code for M01

(b) If every integer must be stored in 16 bits in a computer with the same number
of negative and non-negative integers, find:

(i) the range of integers that can be represented;

(ii) the integers represented by
1111111111111111, 1111111111111000 and 0001000000100010.

(c) If floating point numbers are represented in 16 bits, of which 7 are assigned
to the characteristic and that the bias for a k-bit characteristic is 2¥~! — 1,
find:

(i) the computer representation of —5.45.
(ii) the smallest positive real number that can be represented in this system.

(iii) the range of numbers represented by 1100100111010110
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Question 2.

5 marks

1 mark

2 marks

5 marks

2 marks

8 marks

2 marks

(a)

(b)

25 marks

Describe, with examples, what is meant by an in-fir syntax for a a func-
tion. What other forms of function syntax can be found in the mathematical
literature? Give at least one example of each form.

In a particular spreadsheet the syntax for the ceiling function is
N = CEILING(n,m)

where n is any real number and N is the smallest multiple of m larger than n.

(i) If he— 23.47, k« 7 and z« CEILING(h,k), what number is stored in the
variable z?

(ii) What numbers are returned by

0.1 % CEILING(23.47 — 0.5,1) and 0.01 x CEILING(234.7 — 0.5,1)

(iii) Using function CEILING in the algorithm, write pseudo code for a function
that, given inputs n and m and the same syntax as CEILING, returns the
value of n rounded to m decimal places.

(iv) Using your function from part (iii), write the instruction that will round
2.765001 to 2 decimal places. What number will it return?

Starting with any positive fraction, f less than 1, the next number in a
sequence is obtained by multiplying the difference between the last number
in the list and the square of that number by 1.5. For example the next number
after 0.4 will be 0.36 = 1.5 % (0.4 — 0.16).

Function GROWTH takes inputs f and n and returns the n'® number in the
sequence (counting from 0).

(i) Tlustrate the difference between an iteratively defined function and a
recursively defined function by writing pseudo code for function GROWTH
with two different algorithms, one iterative and one recursive.

(ii)) What are the essential features of any recursively defined function?
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Question 3.

3 marks

3 marks
3 marks
2 marks

4 marks

2 marks
2 marks

2 marks

4 marks

25 marks

(a) Determine which of the following statements is a proposition

“To be or not to be”

“I think therefore I am”

“I studied hard for this exam”
and explain your reasons.

The statement, p :
“You cannot have satisfaction without commitment”

is a compound proposition with component propositions ¢ and r where
q = “You have satisfaction”
r = “You have commitment”

(i) Write p in terms of ¢, r and all or some of the operators A,V and —.
(ii) Hence deduce that p can also be written as an implication.
(iii) Express the contrapositive of this implication verbally.
)

(iv) Write the converse and inverse implications in terms of the component
propositions and express each in words.

Suppose that b represents any element of the set, B, of all customers on a
database and that ¢ is any element of the set, G, of all goods stocked by a
supplier. P is a relationship between sets B and G defined by

b P g if, and only if, customer b has purchased item g.

Interpret the symbolic statements below at left and, then complete the sen-
tences to the right so that they have the same meaning. (Write your com-
pleted statements into your examination booklet.)

(i) dbdg : bPyg At least some of the goods . ..
(i) Vbdg: ~(bPg) Some of the goods ...
(iii) VYg3b: —(bPg) There are customers ...

(d) Prove that

Vn>0: 14" —27 is divisible by 13.
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Question 4.

1 mark

2 marks

3 marks

2 marks

4 marks

25 marks

(a) What can be said about a connected graph with n vertices and n — 1 edges,
where 7 is a positive integer?

(b) What happens to the spanning tree of a graph if an edge (belonging to the
graph) is removed from the tree? Explain your answer.

(c) With reference to the graph below:

(i) Write down the adjacency matrix for this graph. Based on the analysis
of your adjacency matrix, is this graph Eulerian? Explain your answer
using the appropriate theorem.

(ii) If the graph is Eulerian, find an Eulerian circuit starting at vertex B. If
not, adjust the graph by adding a suitable number of edges to make it
Eulerian.

(d) Draw a weighted graph represented by the weight matrix

0 11 oo 5 ™
11 0 7 oo 10
W=]oo 7 0 9 13
5 oo 9 0 8
oo 10 13 8 0

and compute and sketch the minimal spanning tree.
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(e) A diagram of a logic circuit is shown below.

D
Lepend: D :D"

and or not

Wires that cross without a dot do not touch.

2 marks (i) Write a symbolic expression for the output of the circuit.

3 marks (ii) Simplify the expression for the output and draw an equivalent circuit
that produces the same output for inputs p and q.

(f) The truth table for a compound proposition with three component proposi-
tions a, b, ¢ is shown below.

a 0O 000 1 1 11
0O 01 1.0 0 11
0101 0 1 01
gla,b,e) |0 0 0 1 0 1 0 1
3 marks (i)Write down the disjunctive normal form for the proposition with truth
values given by g¢.
5 marks (ii)Draw the simplest logic circuit that produces output for inputs (a, b, c)

identical to that of the propositional function g.

End of the examination questions.




