Answer THREE questions, including question 1 or question 2 (or both).

1. DesignaC++ functioncalledr enove_dupl i cat es. Thefunction should take astring
and return nothing. However it should remove duplicated consecutive wordsin the string.

For example, if the string a_st ri ng contains,
"Hello | amama little little string"
then the result of performing,
renmove_duplicates(a_string)

should bethat a_st r i ng is modified to contain,
"Hello | ama little string"

You may assume that thereis only a single space between each word, and that there are
no spaces at the beginning or end of the string. You may make use of the usual function
st r | en, but you may not make use of any other functions written for you. Your answer

should include a full design, and properly commented C++.

[Total 33 marks]

TURN OVER



2.

3.

A bank requiresaclassthat will allow them to represent certain “transfer” transactions. A
“transfer” transaction consists of a name and account number for the account to be deb-
ited, aname and account number for the account to be credited, and the amount of money
to bemoved. There should beno limit on the length of the names, account numbers should
have at most seven figures, and the amount to be moved should alwaysbe positive. Design
aC++ classcalled Tr ansf er which meetsthis need. The class should have a construc-
tor and destructor, an overload of oper at or <<, and copy semantics. The constructor
should make sure that “transfer” transactions always have the format described, such that
it is not possible, for example, to have atransaction with an eight figure account number.
You may make use of the usual functionsst r | en and st r cpy but you may not make

use of any other functions written for you.

[Total 33 marks]

a. Explain what it means for afunction to be “recursive”. Design arecursive function
caled negat i ves which takes an array of i nt saong with the size of the array,

and returnsthe number of negative numbersin the array.
[5 marks]

b. Explain, giving as much detail as you can and including pseudo-code descriptions,
how sorting can be accomplished using a binary search tree. Illustrate your answer
using the specific exampl e of sorting the numbers5, 2, 20, 21, 14, 0, 5into ascending

order.
[20 marks]

c. Explain, illustrating your answer with suitable examples, the circumstancesinwhich
the advantagesto be gained by using abasic binary search tree can belost. How can

this be avoided?
[8 marks]

[Total 33 marks]

CONTINUED



4. Write an essay on the subject of classesin C++. Your answer should include illustrative

exampleswrittenin C++.

[Total 33 marks]

5. a Briefly describe each of thefollowing featuresof C++ and explain how they are used,
including examples of C++ code where necessary: pointers, passing by reference,

constructors, protected members, template functions and template classes.
[25 marks]

b. Explainin detail, illustrating your answer with examples of C++, the waysin which

const can beused in C++ programming.
[8 marks]

[Total 33 marks]
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