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MA1990/MA1999C++ Programming
FIRST C++ ASSIGNMENT, AUTUMN 2007

Deadline: 19:30:00 on Wednesday 12 December 2007
Absolute deadline: 15:30:00 on Wednesday 19 December 2007

See rules and mark penalties which apply to submissions after the �rst deadline.

Electronic submission by email required, see below.

This is the �rst of two C++ assignments which forms part of your assessment forMA1990/
MA1999Programming.

1 Summary

This assignment is concerned with the operation of a machine which gives out coins up to the
value of $ 4:99 using the minimum number of coins available.

2 Description

A coin dispensing machine lets you use a credit or debit card to obtain any sum of money in coins
up to a value of$ 4:99 and it always does this using the minimum number of coins from the coins
available. When the coins available are the 8 coins

200p; 100p; 50p; 20p; 10p; 5p; 2p; 1p (1)

the number of each coin to use is straightforward to determine as you successively consider the
number that you need of the largest value, then the number thatyou need of the next largest
value for the amount remaining etc. until you have exactly the required amount. You can write
this as an algorithm as follows.

Number of coins algorithm
Let x denote the amount and letc0, c1, � � � , c7 denote respectively 200, 100, 50, 20, 10,
5, 2 and 1.

Set r = x.
For i = 0; 1; � � � ; 6; 7 do

mi =integer part of r=ci

Re-setr  � r � mi ci .

In this algorithm r denotes throughout the amount remaining andmi � 0 are such that

x = m0c0 + m1c1 + � � � + m7c7: (2)

The number of coins is
t = m0 + m1 + � � � + m7 (3)
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and this is the smallest number of coins because of the way the units of currency are set-up with
amounts of 1, 2, 5, 10, 20,� � � .

In the case that 0� x � 499 we have 0� m0 � 2 and note that we will also have

m1 � 1; m2 � 1; m3 � 2; m4 � 1; m5 � 1; m6 � 2; m7 � 1; (4)

because of how the numbersc0; c1; � � � ; c7 decrease. That ismi � 1 whenci � 1=ci = 2 as we would
never use 2 coins of valueci when we can use 1 coin of valueci � 1. In the case thatci � 1=ci = 2:5
(e.g. the 50, 20 and the 5, 2 cases) we can have at most 2 coins of value ci , that is for caseci = 20
or ci = 2 we can havemi = 2.

In the �rst part of the assignment you need to implement the number of coins algorithm just
described and show the coinage needed for some speci�ed amounts. For a later task you also need
the number of coins needed for each of the 500 amounts and so lett i denote the number of coins
needed for the amounti for i = 0; 1; � � � ; 499. using the algorithm.

The situation gets a bit more complicated when some of the coinsare not available as then
the above algorithm may not work, it may not be possible to represent every amountx 2 [0; 499]
and when an amount can be represented there may be more than onecombination which involves
the smallest number of coins. We can illustrate each of these with examples.

To illustrate the failure, consider the casex = 6 when we only have the coins 5p and 2p. The
algorithm above would say that we should use one 5p coin and but would then fail to handle the
1p that remains. Of course, the amountx = 6 = 3 � 2 and thus we can represent it using the
coins available.

Next to illustrate that the `minimum number of coins case' may not be unique just consider
the amount x = 80 when the coins available are 50; 20; 5. We can represent it with two di�erent
combinations involving 4 coins which are

x = 80 = 50 + 20 + 2 � 5; (5)

= 4 � 20: (6)

Note that with these examples a little more thought is needed todeduce the number of each coin
to use. As another example, in the case that the available coins are 200; 50; 20; 5; 2 and the amount
is x = 401 we get

x = 401 = 200 + 3 � 50 + 2 � 20 + 5 + 3 � 2 (7)

which involves 10 coins whereas we would only need 3 coins if all the coins are available (i.e.
401 = 2� 200 + 1). In this assignment it is this last case of only having the 5coins of value 200p,
50p, 20p, 5p and 2p available that you have to consider for the last part of the assignment as we
describe below.

Now for x 2 [0; 499] and only 200; 50; 20; 5; 2 available we can deduce the maximum possible
number of each coin that would be used as follows.

Coin value Maximum number Reason
200 2 Because more than 2 coins would exceedx.
50 3 Because 4� 50 = 200.
20 4 Because 5� 20 = 2 � 50.
5 3 Because 4� 5 = 20.
2 4 Because 5� 2 = 2 � 5.
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If k is the maximum number of a coin that may be used then there arek + 1 possibilities corre-
sponding to using 0; 1; � � � ; k coins. Hence the number of combinations to consider is

NC = (2 + 1) � (3 + 1) � (4 + 1) � (3 + 1) � (4 + 1) = 3 � 4 � 5 � 4 � 5 = 1200 (8)

and we can consider all 1200 combinations of the form

y = 200m0 + 50m2 + 20m3 + 5m5 + 2m6; (9)

0 � m0 � 2; 0 � m2 � 3; 0 � m3 � 4; 0 � m5 � 3; 0 � m6 � 4: (10)

These give amountsy ranging from 0 whenm0 = m2 = m3 = m5 = m6 = 0 to 653 whenm0 = 2,
m2 = 3, m3 = 4, m5 = 3 and m6 = 4. After �rst constructing all these combinations we can then
attempt to determine the following.

1. How many of the 1200 combinations give an amount which exceeds 499?

2. How many of the 500 amounts 0; 1; 2; � � � ; 499 cannot be represented and what are they?

3. Which amounts do not have a unique representation using a minimum number of coins?

4. Which amounts need at least 3 times as many coins when we onlyhave these 5 coins as
compared to what we would obtain if all of the 8 units given in (1) are available? The
example ofx = 401 in (7) shows that there is at least one case.

To assist you in the programming tasks to answer these questions you are given a function which
associates with each indexi 2 [0; 1199] a combinationmi

j , j = 0; 1; � � � ; 7 with mi
1 = mi

4 = mi
7 = 0.

To make a start with the problems the �rst task is to gather information about the 1200 di�erent
combinations as follows.

Gather information about the 1200combinations

For i = 0; 1; � � � ; 1199 do
Get the combination mi

j , j = 0; 1; � � � ; 7 using a given function.
vi =

P 7
j =0 mi

j cj , (the amount)
ai =

P 7
j =0 mi

j . (the number of coins)

Next, to make it more straightforward to answer the questions it helps to �rst determine
the number of times each possible amount (which is in the range [0; 653]) appears in the 1200
combinations considered. This can be done by a counting procedure as follows.

Counting the number for each x

Initialisation: Set bi = 0, i = 0; 1; � � � ; 653.
For i = 0; 1; � � � ; 1199 do

x = vi

di = bx (the count for amount x so far)
bx  � bx + 1. (increase the counter for the amountx)

With these terms determined we can then e�ectively group all the combinations for the same
amount by taking the b0 combinations for x = 0, followed by the b1 combinations for x = 1,
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followed by theb2 combinations forx = 2 etc.. Such an arrangement needs partial sums of thebi

entries which we can obtain as follows.

Partial sums of the counters

Initialisation: Set e0 = 0
For i = 1; � � � ; 653 do

ei = ei � 1 + bi � 1

The next task is to determine an ordero0; o1; � � � ; o1199 such that when the combinations are
considered in this order then the combinations which give thesame valuex are grouped together.
This can now be done as follows.

Creating the order o0; � � � ; o1199

For i = 0; � � � ; 1199 do
x = vi (the amount)
j = di (count when the amount appeared)
k = ex + j (new position)
ok = i (connecting new position to original position)

With all the above done the questions can be tackled as follows.To determine the number of
combinations giving a value exceeding 499 we just need to use a standard counting procedure as
follows.

Counting the number of amounts greater than 499

Initialisation: Set z = 0
For i = 0; � � � ; 1199 do

If vi � 500 then
z  � z + 1

At the end of the loop z contains the required number.

To determine and display the amounts which are not in the 1200 combinations considered we
just need to locate the values with a count valuebx = 0 as follows.

Determining the missing amounts

Initialisation: Set z = 0
For x = 0; � � � ; 499 do

If bx = 0 then
Display the missing amountx
z  � z + 1

At the end of the loop z now contains the number of amounts which are missing.

To determine if an amountx with a count bx � 1 has a unique best representation involves a
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bit more work. If bx = 1 then the the amount x has only resulted from one of the combinations
and thus it must be unique. However whenbx > 1 more testing is needed to determine if there
is a unique best combination of the available coins. For example, we have already given the case
x = 80 in (5) and (6) which has 2 representations involving 4 coins. In the casex = 401 in (7) we
have a representation with 10 coins and the 1200 combinationswill also contain the representation

x = 401 = 200 + 2 � 50 + 4 � 20 + 3 � 5 + 3 � 2 (11)

with 13 coins. This is a case withbx > 1 but we still have a unique best representation. A simpler
example of this is whenx = 50 as we haveb50 = 2 corresponding

x = 50 = 1 � 50 = 2 � 20 + 2 � 5 (12)

with the representation with just 1 coin being the best representation. These example illustrate
that to determine if the a representation is unique we need to consider all the combinations which
given the given amount and this can be done as follows.

Determining if each amount has a unique best representation

For x = 0; � � � ; 499 do
Initialisation: Set ux = � 1.
n = bx

If n = 0 then proceed to the nextx
k = oex (The position wherex �rst occurs)
s = ak (The number of coins in the representation)
ux = 1 (
ag indicating that value has a best representation)
f x = s
For j = 1; � � � ; n � 1 do

i = oex + j

If ai < s then
s = ai (a representation with a smaller number of coins)
ux = 1
f x = s
Proceed to the nextj .

If ai = s then
ux = 0 (another smallest representation has been found)

At the end of this procedureux = � 1 if x is one of the missing amounts,ux = 1 if the amount
x has a unique best representation andux = 0 otherwise. When ux 6= � 1 the number f x is the
smallest number of coins for the amountx.

To determine the number of values ofx 2 [0; 499] with a non-unique best representation we
just need to count the the values for whichux = 0 as follows.

Counting the number with non-unique best representation

Initialisation: Set z = 0
For x = 0; � � � ; 499 do

If ux = 0 then
z  � z + 1

{ MA1990�rst C++ assignment 2007/2008, page 5 of 16 {



12-11-2007 23:21 © M. K. Warby MA1990/MA1999C++ Programming 6

With the above done the representations which involve a minimum number of coins can now
be displayed (which is what the coin dispensing machine needs tobe able to do) as follows.

Showing the representations for each amount

For x = 0; � � � ; 499 do
n = bx (The number of combinations to consider forx)
If n = 0 then x is missing so proceed to the nextx
s = f x (The number of coins in the representation)
If ux = 0 then indicate that the representation is not unique.
For j = 0; � � � ; n � 1 do

i = oex + j

If ai = s then
Show the representation of thei th combination

Finally, to pick out the representations which involve at least 3 times as many coins when we
only have the 5 coins 200; 50; 20; 5; 2 as compared with when we have all the 8 coins in (1) involves
just searching for the values ofx for which f x � 3tx as follows.

Determining which amounts satisfy f x � 3tx

For x = 0; � � � ; 499 do
If f x � 3tx then

Show the combination with all 8 coins available.
n = bx

For j = 0; 1; � � � ; n � 1
i = oex + j

If ai = f x then
Show the combination with the 5 coins available.

Summary of all the terms

For quick reference we summarise all the terms used in the description.

Quantity Brief description
cj The value of the coins withc0 = 200, c1 = 100, c2 = 50, c3 = 20, c4 = 10,

c5 = 5, c6 = 2, c7 = 1.
t i The number of coins in the representation of amounti using all 8 coins.
mi

j mi
j , j = 0; 1; � � � ; 7 is the combination for thei th case when just 5 coins

are available.
vi The value of thei th combination when just 5 coins are available.
ai The number of coins in thei th combination when just 5 coins are avail-

able.
bx The number of times the amountx 2 [0; 653] appears in the 1200 cases.
di The count value for the number of times the amountvi has appeared in

the combinations before thei th case.
ex Ordering information. The positions oex + j , j = 0; 1; � � � bx � 1 in the

1200 combinations all give the amountx.
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ux A 
ag indicating if the amount x has a unique representation.ux = � 1
for a missing amount,ux = 0 if there is not a unique representation and
ux = 1 if the representation is unique.

f x The number of coins in the best representation ofx when only the 5 coins
are available.

2.1 Programming tasks

Please note that this is anindividual assignment and you must do the tasks in the manner
indicated below with all (or almost all) of your answer given immediately following the comment
lines that you get by doing the set-up instructions given in item 1 below. The set-up will give you
a starting �le which indicates the order in which things must beput in your �le and it will also
indicate the test amounts that you need to use in step 7 described on page 11. Provided you do
not disable any features of the set-up which is created for you,checks are also made on your source
C++ source �le to attempt to determine if you are conforming to the guidelines. If the checks
determine if you are not conforming to the guidelines then warnings are generated. The set-up
thus forces that there must be a reasonable number of di�erences between any two submissions
although we will still electronically check each submission with every other submission. We are
likely to take some kind of action if you include the details ofsomeone else in your submission or if
the comparisons reveal that one or more programs are very closeto each other. Also, if you submit
a very advanced program using features that go beyond what hasbeen covered then you may be
interviewed to con�rm that you can understand what you want usto mark. If you have learned
the more advanced features from books and from other people then this is very commendable and
you are likely to get a very high mark. However, if the program has been created by someone else
and you cannot explain these features then you could get very few marks.

You need to do the following.

1. The C++ program that you submit will have to have a name of theform fo07xyz_a1.cpp
wherefo07xyz is replaced by your actual login id. and this �le must appropriately use the
header �le

ma19900708 1.h

To get the header �le and to generate a suitable starting versionof your fo07xyz_a1.cpp �le
you should type the following in a command window created fromone of the iconscmd63,
� � � , cmd85

if exist st_ma1990_a1.bat del st_ma1990_a1.bat
wget http://people.brunel.ac.uk/~icstmkw/ma1990/st_m a1990_a1.bat
st_ma1990_a1.bat fo07xyz

where fo07xyz is replaced by your actual login id.. When the batch command is run, it
changes to the directoryh:\cplusplus , puts the header �le that you need into this directory
and creates a C++ �le with a name of the formfo07xyz_a1.cpp , provided the �le does not
already exist. It also creates a project �le suitable for using the IDEs MinGWStudio, Visual
Studio 2005 and Dev-Cpp with our Brunel set-up. If you have anydi�culties with this part
then ask in one of the supervised lab sessions.
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If you are someone who does some or most of your C++ programming away from Brunel
then it is advisable that you at least do the above at Brunel, preferably in a lab session in
case you encounter any problems, to ensure that you have everything that you need so that
you can work anywhere.

In the case of the login offo07xyz the start �le that is created is as follows.

#include <iostream>
#include <fstream>
#include <iomanip>
#include <cstdio>
#include <cstdlib>
#include <cctype>
#include <cmath>

using namespace std;

const int MM=8;
const int NS=500;
const int NC=1200;
const int NV=654;
int v_coins[MM]={200, 100, 50, 20, 10, 5, 2, 1};

#include "ma1990_0708_1.h"
void fo07xyz_a1();
int fo07xyz_num_of_coins(int x, int n_coins[]);
void fo07xyz_compute_and_show(int x, int n_coins[]);
void fo07xyz_show(int x, int n[]);
void get_combination(int i, int m[]);
// .. fo07xyz: any header statements of any optional functio ns

int main()
{

fo07xyz_a1();
test_this(__FILE__, 0);
return 0;

}

void fo07xyz_a1()
{

// .. fo07xyz[A]:output your login id, 7 digit student and na me

// .. fo07xyz[B]:test amount 85

// .. fo07xyz[C]:test amount 113

// .. fo07xyz[D]:test amount 270

// .. fo07xyz[E]:test amount 259

// .. fo07xyz[F]:optional test amounts

// .. fo07xyz[G]:gather the number of coins t[] for each amou nt in [0, 499]
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// .. fo07xyz[H]:loop to collect amounts v[] and number of co ins a[]

// .. fo07xyz[I]:loops to get count values b[] for each amoun t, and also d[]

// .. fo07xyz[J]:loop to get partial sums e[] for storage loc ations

// .. fo07xyz[K]:loop to get order array o[]

// .. fo07xyz[L]:show the missing amounts and count them

// .. fo07xyz[M]:count the number of combinations with a val ue>=499

// .. fo07xyz[N]:create the arrays u[] and f[] for the best re presentations

// .. fo07xyz[O]:count and show the number of amounts with a u nique representation

// .. fo07xyz[P]:create the file coinage_detail_fo07xyz

// .. fo07xyz[Q]:find and show the amounts with f[i]>=3*t[i ]

}

void fo07xyz_show(int x, int n[])
{

// .. fo07xyz[R]:body of fo07xyz_show() follows
}

int fo07xyz_num_of_coins(int x, int n_coins[])
{

// .. fo07xyz[S]:body of fo07xyz_num_of_coins() follows
return 0;

}

void fo07xyz_compute_and_show(int x, int n_coins[])
{

// .. fo07xyz[T]:body of fo07xyz_compute_and_show() foll ows
}

// .. fo07xyz[U] any optional functions follow

Your �le is likely to have di�erent amounts and some things will be in a di�erent order. You
should try compiling and running your start �le. In the case of fo07xyz the following is
shown.

You are advised to check the file notes_and_warnings_fo07x yz_a1 which has 76 lines.
The file contains 18 WARNING line(s).

The note about the warnings indicates that you should look at the �le named which contains
lines such as
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>>>>>>>>>>>>>>>>> WARNING <<<<<<<<<<<<<<<<
The number of different reg numbers in the
file should be 1. You have 0.

// .. fo07xyz[A]:output your login id, 7 digit student and na me
WARNING: Only blank lines found after your part [A]. You will get 0 for this part.

// .. fo07xyz[B]:test amount 85
WARNING: Only blank lines found after your part [B]. You will get 0 for this part.

...lines removed

// .. fo07xyz[P]:create the file coinage_detail_fo07xyz
WARNING: Only blank lines found after your part [P]. You will get 0 for this part.

...lines removed

When you are ready to submit attach fo07xyz_a1.cpp
to an email to be sent to Mike.Warby@brunel.ac.uk before the deadline.
Submission is complete when you get a satisfactory acknowle dgement.

At the start the �le mainly just contains warnings of the parts that you have not yet done.
One of your aims should be to do all the tasks leading to 0 warnings being generated or to
at least make the number of warnings as small as possible.

The statements that you have to create must go in the function corresponding to the header

void fo07xyz_a1();

or in the functions corresponding to the headers

int fo07xyz_num_of_coins(int x, int n_coins[]);
int fo07xyz_coins_to_x(int& x, int n_coins[]);
void fo07xyz_compute_and_show(int x, int n_coins[]);

or in any additional functions that you wish to create to do thetasks. The body of each
additional function must go after the comment line of the form

// .. fo07xyz[U] any optional functions follow

If you have any additional functions then they must have a namestarting with fo07xyz_
with fo07xyz replaced by your actual login id. if you want to get marks for this part.

2. After the comment about displaying your name and login id. etc when the program is run
you should put the relevant output statements.

3. Extend your function with a name of the form

int fo07xyz_num_of_coins(int x, int n_coins[])
{

// .. fo07xyz[..]:body of fo07xyz_num_of_coins() follows
}
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by adding appropriate statements which implement the numberof coins algorithm described
on page 1 so thatn_coins[i] , i =0; 1; � � � ; 7 is such that

n_coins[0]*v_coins[0] + n_coins[1]*v_coins[1] + ... + n_c oins[7]*v_coins[7]

gives the amountx with the minimum number of coins.

4. Extend your function with a name of the form

void fo07xyz_show(int x, int n[])
{

// .. fo07xyz[..]:body of fo07xyz_show() follows
}

so that for the amount x represented by the coin numbersn_coins[i] , i =0; 1; � � � ; 7 it
neatly displays the combination. For example, in the case of 399 and 401 you may wish to
create something similar to

amount=399 : 8 coins: 1*200+ 1*100+ 1* 50+ 2* 20+ 1* 5+ 2* 2
amount=401 : 3 coins: 2*200+ 1* 1

when the function is used.

5. Extend your function with a name of the form

void fo07xyz_compute_and_show(int x, int n_coins[])
{

// .. fo07xyz[..]:body of fo07xyz_compute_and_show() fol lows
}

which takes an amountx and determines the coin numbers needed and it displays the result,
i.e. it combines the last two cases.

6. This is optional but you may wish to test the function (or functions) just described on
amounts of your choice to check that they appear to work correctly by putting appropriate
statements in yourfo07xyz_a1() function. For example, you might want to put statements
which generate something similar to the following.

amount= 98 : 6 coins: 1* 50+ 2* 20+ 1* 5+ 1* 2+ 1* 1
amount= 99 : 6 coins: 1* 50+ 2* 20+ 1* 5+ 2* 2
amount=100 : 1 coins: 1*100
amount=101 : 2 coins: 1*100+ 1* 1
amount=102 : 2 coins: 1*100+ 1* 2
amount=103 : 3 coins: 1*100+ 1* 2+ 1* 1

7. Put appropriate statements in your functionfo07xyz_a1() which makes use of your function
compute_and_show()for the 4 speci�c amounts. You must do this after the comment lines
which specify the amounts.

8. Create an array corresponding to the declaration
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double t[NS];

and add the statements so thatt[i] stores the valuet i , i = 0; 1; � � � ; 499 as described on
page 2.

9. To consider all theNC = 1200 combinations to createvi and ai described on page 3 you can
have a set-up of the form

int v[NC], a[NC];
int m[8];
for(int i=0; i<NC; i++)
{

get_combination(i, m);
// .. statements to compute v[i] and a[i] follow

}

The procedure for this is described on page 3.

10. Extend your function with a name of the formfo07xyz_a1() so that it creates an array
which stores the 654 count valuesbx and the 654 partial count valuesdx (x 2 [0; 653] in both
cases) as described on page 3.

11. Extend your function with a name of the formfo07xyz_a1() so that it creates an array
which stores the 654 count valuesex , x 2 [0; 653] as described on page 4.

12. Extend your function with a name of the formfo07xyz_a1() so that it creates an array
which stores theNC valuesoi , i 2 [0; 1199] as described on page 4.

13. Extend your function with a name of the formfo07xyz_a1() so that it determines and
outputs the number of amounts in theNC combinations which correspond to amounts greater
than 499. This is described on page 3. This part does not dependon items 10, 11 and 12
above.

14. Extend your function with a name of the formfo07xyz_a1() so that it determines and
outputs the amounts x 2 [0; 499] for whichbx = 0, i.e. the amount cannot be represented
with the coinage available. You should also output the number of missing amounts. This is
described on page 4. This part does not depend on items 11 12 and13 above.

15. Extend your function with a name of the formfo07xyz_a1() so that it determines the
valuesux and f x for x = 0; 1; � � � ; 499 as described on page 5.

16. Extend your function with a name of the formfo07xyz_a1() so that it determines and
outputs the number of amounts which do not have a unique best representation. This is
described on page 5.

17. Extend your function with a name of the formfo07xyz_a1() so that it determines and
outputs the best information for eachx 2 [0; 499] which involve a minimum number of coins
as described on page 6. As the output will involve more than 500 lines the output must be
written to a �le which can be done with the following set-up.

ofstream fout("coinage_details_fo07xyz");

for(x=0; x<NS; x++)
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{
// .. output statements about amount x using fout instead of c out

}
fout.close();

Your �le name must be coinage_details_fo07xyz with fo07xyz replaced by your actual
login id..

As a guide you may wish to create output of the following form

...

... lines removed

...
unique: amount= 5 : 1 coins: 1* 5
unique: amount= 6 : 3 coins: 3* 2
unique: amount= 7 : 2 coins: 1* 5+ 1* 2
...
... lines removed
...
unique: amount= 59 : 4 coins: 1* 50+ 1* 5+ 2* 2

not-unique: amount= 60 : 3 coins: 3* 20
not-unique: amount= 60 : 3 coins: 1* 50+ 2* 5

unique: amount= 61 : 5 coins: 1* 50+ 1* 5+ 3* 2
...
... lines removed

18. Extend your function with a name of the formfo07xyz_a1() so that it determines and
outputs the details of all amounts for whichf x � 3tx as described on page 6.

Learning outcomes

On successful completion of the assignment you will have demonstrated the following.

(i) You can create a working C++ program which contains and uses some functions, one di-
mensional arrays and contains some of the control statements for making decisions (e.g. the
if statement) and for looping (e.g. thefor statement).

(ii) You can accurately follow the programming speci�cations.

(iii) You can create a program which deals with the problem ofrepresenting an amount in terms
of a given set of monetary units.

What you need to submit | read this carefully

We just need an electronic version of your C++ source �le. No papercopy is required. You MUST
send the electronic version of your C++ �le as an attachment to an email to

Mike.Warby@brunel.ac.uk
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The attachment must be your �le with a name of the formfo07xyz_a1.cpp which is what you
get if you do item 1 on page 7. Thus in particular the �le name must contain the 7 or 8 lower case
letters or digits followed by_a1.cpp, there must not be any spaces in the �le name. You must send
the email from your Brunel account so that it is identi�ed as being sent from an email address of
the form fo07xyz@brunel.ac.uk . A `satisfactory' email reply from Mike.Warby@brunel.ac.uk
will serve as the receipt of the submission and the �rst deadline is19:30:00 on Wednesday 12
December 2007 . Please note the following.

1. The time of the submission is taken as the time that the email arrives at the Brunel mail
server and not the time at which you send the email or the time at which I retrieve the email
although these are usually very close.

2. You can submit as many times as you wish without penalty up to the �rst deadline. Each
email submission received will get an acknowledgement which islikely to be automated near
to the deadline.

3. If you submit more than once before the deadline then the lastversion that you send is the
version that I will mark provided this version compiles and I will not look at the earlier
versions. If the latest version does not compile then I will will test all the submissions in
time order and I take the newest one that does compile instead.

4. If I do not receive any version which compiles then you will get ZERO marks. With more
and more practice you should be gradually getting better at correcting compilation errors
yourself and we will also help you with this in the supervised lab sessions. It may thus
be wise to send a version during one of the lab sessions and wait for a satisfactory reply.
Whenever you choose to send the email (or emails) we recommend that you make a �nal
check that your program compiles before you send each email.

We de�ne not compiling here as not compiling with any compiler that I will use to check, test
and mark your programs which include theg++ compiler which is part of MinGWStudio,
the cl compiler which is part of Visual Studio 2005 and theg++ compiler that I use with
my version of Linux. If you keep to standard features of the language then it should either
compile with all three compilers or fail with all three compilers.

5. The department accepts late submissions but mark penalties apply. In the case of the email
submission this will work as follows.

(a) If you submitted before the �rst deadline and you also submit after the �rst deadline
and before the �nal deadline then you MUST state in the body of the email that you
want this to be used instead of the earlier submission. If the program compiles then
you can only do this once and a mark penalty will apply to this version.

(b) If you submit for the �rst time after the �rst deadline and bef ore the �nal deadline
then the �rst version that arrives which compiles is the one that is used and a mark
penalty will apply.

(c) The mark penalty is as follows.
Before 19:30:00 on Wednesday 12 December 2007: No mark penalty, 100% is possible.
Up to 15:30:00 on Thursday 13 December 2007: Maximum possible mark is 70%.
Up to 15:30:00 on Friday 14 December 2007: Maximum possible markis 60%.
Up to 15:30:00 on Wednesday 19 December 2007: Maximum possible mark is 50%.
To be able to deliver timely feedback the �nal deadline is 15:30:00 on Wednesday 19
December 2007: No submission is excepted after this time for any reason including any
mitigating circumstances.
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6. If there are any mitigating circumstances preventing you from doing the assignment or from
submitting the assignment then you must follow the procedures for submitting mitigating
circumstances. You are advised to do this as early as possible. Mitigating circumstances are
considered by the mitigating circumstances panel.

The marking scheme

This assignment is worth 25% of the total mark of all the assessmentsfor the C++ part of
MA1990/MA1999. It will be marked out of 50 with the mark break down given below. Note that to
pass the module you need at least 40% overall on the assignments and at least 40% on the exam.

It will be marked out of 50 with the mark break down given below.

1. To repeat what was stated earlier, we need a version of your program which compiles for you
to get any marks. If we have no such version then it will not be considered any further. If
you are having problems with this aspect then read carefully the error messages generated.
You can also ask us in the labs to �x such problems but note that once the last lab session
has �nished no more help will be provided. Thus take care that you check that your program
still compiles and runs if you make any last minute changes.

If you never attempt to compile your program then you are verylikely to have some syntax
errors and you will get zero marks.

In the following you may get partial marks if your e�ort just does part of what I have ask
for.

2. If you successfully display your student details after the appropriate comment line when the
program is run with both g++and with cl then you get3 marks. If the output is done but
your program only works with one of the compilers then you will only get 2 marks. This is
described in item 2 on page 10.

3. If you successfully create the function with a header of the form

int fo07xyz_num_of_coins(int x, int n_coins[]);

then you will get 10 marks. This is described in item 3 on page 10.

4. If you successfully create the function with a header of the form

void fo07xyz_show(int x, int n[]);

then you will get 5 marks. This is described in item 4 on page 11.

5. If you successfully create the function with a header of the form

void fo07xyz_compute_and_show(int x, int n_coins[]);

then you will get 2 marks. This is described in item 5 on page 11.

6. If you successfully use the function of the formfo07xyz_compute_and_show()for the 4 spec-
i�ed amounts then you will get 4 marks. This is described in item 7 on page 11.

7. If you successfully create the arrayt[] then you will get 2 marks. This is described in
item 8 on page 11.
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8. If you successfully create the arrays to storevi and ai then you will get 2 marks. This is
described in item 9 on page 12.

9. If you successfully create the arrays to store the count valuesdi and bx then you will
get 2 marks. This is described in item 10 on page 12.

10. If you successfully create the array to store the partial sum valuesex then you will get 2 marks.
This is described in item 11 on page 12.

11. If you successfully create the array to store the order valueso0; o1; � � � ; o1199 then you will
get 4 marks. This is described in item 12 on page 12.

12. If you successfully determine and show the number of amounts from the combinations which
are greater than 499 then you will get2 marks. This is described in item 13 on page 12.

13. If you successfully determine and show the missing amounts thenyou will get 1 mark. This
is described in item 14 on page 12.

14. If you successfully create the arrays to store the termsux and f x then you will get 5 marks.
This is described in item 15 on page 12.

15. If you successfully have output statements to create a suitable �le with a name of the form
coinage_details_fo07xyz then you will get 4 marks. This is described in item 17 on
page 12.

16. If you successfully determine and show the valuesx satisfying f x � 3tx then you will
get 2 marks. This is described in item 18 on page 13.

Final remarks

1. You should do the set-up instructions as early as possible so thatyou have everything that
you need to give yourself as much time as possible to work on your program.

2. As indicated in the marking scheme, you need to submit a program that compiles to get
any marks. Thus we recommend that you build your program up stepby step checking at
each stage that it runs to at least do some of the tasks. Frequently trying to compile helps
attempt to guard against repeating the same mistakes. If you havecompilation errors then
the compiler tells you where such errors are and you can ask for help to �x these during the
supervised lab sessions.

3. If there is a part that you cannot do, which leads to a compilation error, then you can
surround the lines concerned by/* and */ to make the lines comments so that you still have
a working program.
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