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Section C

Qu 11)

a) Floating point numbers are expressed as an exponent and a mantissa, both stored in a fixed
number of bits. The fixed number of bits for the exponent (IEEE single precision uses 8 bits) limits
the range of numbers which can be represented and for the mantissa (IEEE single precision uses 23
bits representing 2-1 through 27> limits the precision. In this case it is the latter which is the
problem as m gets gradually closer to 1 but without sufficient precision that t2 ever exactly equals
x (tests for equality with floating point numbers are always dangerous). It will work for some
values of x, but for others, m will become equal to 1 to the available precision before equality is
achieved and the outer while loop will then loop for ever.

b) Changing the outer loop from

while (t2 != x) {
to

while (t2 != x & m > 1) {
will fix the problem.

¢) If the function is passed a negative number almost everything goes wrong! First "if (x < 1)"
is always true so we end up using the algorithm intended for Ix| < 1. Next "while (t2 < x)"is
never true so we simply apply the correction for overshooting and divide t by m and continue to do
this for each successive value of m. So provided the outer loop terminates, which the correction in
(b) will ensure, the value returned (which is 1/t) will be the product of the successive values of m
(10,5.5,3.25,2.125, etc) completely independently of x.

Examiner's Comments:

A generally well-answered question with candidates realising that the problem would have to do
with the limited precision provided by the mantissa. Some were less good at spotting what line of
code needed changing and some seemed to confuse “if” and “while”. The answer given to (c) is
fuller than required by the wording of the question but no one noticed that t would be independent
of x. An alternative in (b) is

while (x - t2 > acc) {
where acc is the achievable accuracy (and simplifies the answer to (c)!).



Qu 12)

a) Without structures we would need to represent the data as separate arrays for each of the fields
within the structure, e.g.

int refno[100007];

int mileage start[10000];

etc ...
and make sure by careful programming (throughout the program) that the i'th element of each of
these arrays contained the data for the same car. With a structure, there is only the one array so this
is guaranteed to be the case.

Without structures we would have to pass each of fields separately to a function needing the
attributes of a car rather than being able to pass the single data item of type car.

b)
bool needs service (int refno)
{
int n;
n = 0;
while (ourcars[n].refno != refno)
n=n-+1;
if (ourcars[n].mileage back >= ourcars[n].last service
+ ourcars[n].service interval) {
return (true);
else
return (false);
b
¢) O(n)

Examiner's Comments:

Some very good answers but some very minimal, producing a bi-modal mark distribution. A too
common mistake in (a) was that using structures made things in some way easier for the computer
(rather than the programmer) or greatly reduced the memory used.

In (b) in a real program the while loop should contain protection against the refno not being in the
array, i.e.
while (n < num cars && ourcars[n].refno != refno)
but the question says we don't need to bother about this risk. And C++ would in fact allow
return (ourcars[n].mileage back >= ourcars[n].last service +
ourcars[n].service interval);
in place of the longer version given above.



