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Question 1
Part A (15 marks)
Give the output generated by the following program:

#include<stdio.h>
#include<math.h>
#define TEST 4
#define WEST 2.30
int main()

{
Int i=0, j=2, k=10, m;
Flat a=3.5, b=10.6, x;

/*a) */ m=b; 1o printf(“a) %d\n”, m);
/*b) */ m=a+b; 14 printf(“b) %d\n”, m);
;‘:3) *,:! m=(int)a+b; % printf(*‘c) %d\n”, m);

) ¥/ 1=1%;; o printf(“‘d) %d\n”, i);
*e) */ m=j/k; O —— printf(“e) %d\n”, m);
*f) */ x=j/TEST; Qoo6L¢ printf(*“f) %f\n”, x);
/*g) */ i=TEST*WEST; ( printf(“g) %d\n", i);
/*h) */'bi=4; 5. 50000 printf(*‘h) %f\n”, b);
/*i) %) =ik q0 printf(“i) %f\n”, a);
/*j) */ x=tan(i-=i); O OOCO N printf(*j) %f\n”, x),
/*k) */ m=TEST%(int) WEST+1; | - printf(*‘k) %d\n”, m);
/*1) */ x=sqrt(pow(8,j/(TEST-1))); ?)): [ IOV L2 printf(*1) %f\n”, x),
f*m) *f‘ leo. .l 23456?89; “7 ?H? " .:"1 ~ b pl‘i]‘ltf(‘tm) %ﬂn”, x);
Return 0; 13497
i Jf , _
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Question 1

Part B (5 marks)

Consider the following program:
#include <stdio.h>

#define pricel 1.5

#define price2 2.0

#define price3 3.5

#define price4 5.0

main () G oy L | 2
{ :
int age, day; ( 7
double price;
printf("Please enter the values of age and day\n");
scanf("%d %d", &age, &day);
if ((age < 12 ) && (day ==7))
price = pricel,;
else if (age < 12)
price = price2;
else if (day ==7)
price = price3;
else
price = price4;
printf("please pay $%.2\n" price);
} AN a7
What will the output of this program for the following input values:
AEGE Output
12 7 SR
10 2 2,00
‘g, 2,00
-1 7 [ .50
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Question 2
Part A (10 marks)
Assume the following declaration for the array g: /

ImE dg g

Give the value of sum after each of the following sets of statements are executed. /

for (1 = O; i <= 2! l++) EACRIRA, =
{
EOR (] = Or j <= 2' j++;’ ll
sum + = g[i](3]; ‘
)

G

Answer to Question 2A 1l

A Stam
111 sum = 0; |
for (i = 0p j <= 2 34%)
sum - = g[2][3]; &

Answer to Question 2AIII

v sum = 0; L /.")
for (1 = 0; i <= 2: 1i++) )
sum + = g[i][1]; @)
| e

gla] (3] = {({0:0:00; {1,305, {2,3,2}};

Page 4 of 20
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Question 2
Part B (10 marks)

Consider a 2-by-5 integer array t and in each section write a series of C statements that:/

| Inputs the values for the elements of t from the terminal. /
Answer 1{7“ (M!" = 't' ""ig f’-H—)

“"”LL —0);/
gk = 5»;2w¢(w ¢LI107),

II. Determines and prints the smallest value in array t. /

we {w .
Ans ;/\J( ,»(-2"“1‘” i /?/M [ =% f'm_ 3'*‘1')54‘_

o I :.,IE.'-.-.:AN”\ L ﬁ / 3/ M\ fu j—*‘:f ) S dL 2 -

;"

’\'D/ ( {“J Ll& < ol
sunell = 0170835

III. Displays the elements of the first row of £

' "\jﬁ

Answer:
e (o

=25 <6 R

e J
':Z'.l_\lm_h hF .;.'"5 ! y, 1
pretC A0t (I 37

IV. Totals the elements of the fourth column of t. /

Answer: W

e Ty -
— ” ?/ f (( P,
Mooty o - san o Lo
M-F“@:\Ihf..-'r—'.‘--'.gt'_i «J‘:. ‘4‘ ri— ‘E:D ('
it .-—-‘u:;-
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Question 3
Part A (17 marks)

Page 6 of 20

For the following code, you may assume that a, b, aPtr and bPtr are located at addresses
1000, 2000, 3000 and 4000, respectively, and that sizeof (int) yields 4. Give in the boxes
shown below, the output generated by each of the following programs.

#include <stdio.h>

#include <stdio.h>

#include <stdio.h>

void fenfint *, int): #define M 3
, , void fun(int *); fdefine N 2
void main{() void main() void fen({int, int[]{N], int*);
{
int a=1, *aPtr=&a, {_ " void main()
b=3, *bptr:&b; int a, aPLr=&a; {
int b[M] [N]=(1}, 1, J:
printf("%u\n", &bPtr); a=100;
printf ("%u\n", &a); printf {("%u\n", aPtr); fen{b(0] [0], b, &b[2][1]);
printf ("%d\n", a); , , .
fen{aPtr, b); fun (aPtr) ; for(i=0; i<=M-1; i++)
printf (*%d\n", b); rinies Mg { for (=0; J<N; j++)
printf(*sd\n", a);: 5 N ) printf("sd ", b[i]([]]);
} ¥01d fun(int *y) printf("\n") ;
}
void fen{int *Ptr, int z) | *y=*y+3; }
{ y=y+3;
*Ptr=z * --(*Ptr); void fen(int x, int y[])[N], int
P;igggizggtﬁr' E??}; printf ("$d\n",sizeof (int)); EZ}
}p ! ! ?rintft“%u\n", ¥ int k:
for(k=4; k>=1; k--)
*({z-k)=55;
for(k=0; k<=N-1; k++)
yix] (k]=x+1;
y(2]1[1]1=66;
x=88;
}
Answer:
) (00D
[ o0 \ DB
s \ I'.J- 1% w?
5 2%
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Question 3
Part B (8 marks)

Give the output generated by the following program:

#include <stdio.h>
int Fonctionl (int x, int y);
int main{()
{
1o
for (i=0; 1i<=4;i++)
{
fori(galy ijg=d=a: 7%+)
prin G ()

for (j=0; j<=i;j++)
prigeE( vedr" Ponctioml {1,350 )
printE (" xn);
}
return 0;

}

int Fenctionl (int x, i1nt ¥)

if ((y==0) || (y==x))
return(l) ;
else return (Fonctionl (x-1,y)+Fonctionl (x-1,y-1));
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Question 4 (25 marks)
Problem Solving: Computing total payments of loan

Review first two steps of the software report provided (this page and next one), and complete
Step 3 and 4 according to the provided instructions.

Step 1 — Statement of the problem.
Design a program that computes the monthly payment and the total payment for a bank loan
given the following:

a) Amount of loan

b) Duration of loan in months

¢) Interest rate for loan
Your program should read in one loan at a time, perform the required computation, and store the

loan attributes (amount of loan, duration, interest, monthly payment and total payment) in an
array of structures called loans

To simplify we suppose that there is exactly five loans.

The program should continue by writing the five elements of the array in a file called
loans. txt

Finally, the program should input an interest I, uses the array 1oans to compute and print the
sum of the total payments corresponding to the loans having this given interest I.

Step 2 - Collection of Information and Input and Output Description

In the main function, the user is asked to input 5 loans. For each loan the user should give the
amount of loan, the duration of loan in months and the interest rate of loan. The main function
computes the monthly payment and the total payment for this loan. The computation of monthly
payment is done by calling a function called ComputemonthlyPay () .The formula for
computing the total payment is TotalPayement=monthly Payment *Duration

The amount, duration, interest rate, monthly payment, and total payment of a loan are entered as
an element of a local variable of the main fuction loans which is an array of one dimension,

size$5, type type_loan defined as follows:

struct type_loan({
double amount;

int duration;
double interest;
double monthlyPay;
double totalPay;} ;

The main function should store the array of structures loans in a file called 1oans. txt
Finally, the main function asks the user to input an interest value and calls a function
sumInterest () that returns the sum of total payments corresponding to the loans having
this given interest. The main function finishes by displaying this sum.
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The ComputemonthlyPay () function has the following prototype:

double Computemonthlypay(double Amount, double Interest, int
Duration) ;

This function computes monthly payment by applying the following formula:
Interestmxexp”" ™" x Amount

momhiypay = Duration _ | ()

exp

Where
Interstm=Interest/1200.0
exp=(1l.0+Interestm)

The ComputemonthlyPay () function returns the monthly payment computed.

The sumInterest () function has the following prototype:

double sumInterest (double Interest , type_loan loans[], int
size);

This function computes and returns the sum of total payments of the elements of the second
parameter loans which have as interest the value given as the first parameter. The third

parameter size is the size of the array loans([].

ﬁDurat1on of loan-
Binterest of lean: 6.5
lnmount of loan: 24800
Duration of loan: 360
Interest of lean: 5.25
flAmount of lean: 3600080
“Duration of loan: 3608
Interest of loan: 5
Mmount of loan: 42600
Duration of loan: 368
Interest of loan: 5
Aamount of loan: 22860
Duration of loan: 308
Interest of loan: 4.5

Enter an interest:5

he total payments which correpond to the interest 5.000088 are:
L2613.183736

B1167.429329

The sum of total Payements corresponding to this interest is:133780.53125WPress
ny key to continue . . -

oy ST TR 1 i 'TTﬁiff*“*__“‘*_“——“—**Tvrﬂ""ﬁwwrﬂvvvmr
Documnent! - ... | " Dey-C++ | = GASEGIS02 Au.. | @ < YW 10
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Step 3:
a) Test Cases (4 marks):
Give two different test cases of the function ComputemonthlyPay ()

Answer:
Test casel:

Test case2:
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Step 3:

b) Algorithm design: (5 Marks)

Design the algorithm, give the pseudocode (C code is not accepted at this stage) for the
ComputemonthlyPay () function.

Answer:
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Step 4 Implementation:
a) (10 marks) We give in the following the C code for the main() function

Note: Portions of various statements in the program have been removed and replaced with a
solid line. Restore the 15 missing portions.

#include <stdlib.h>
$include <stdio.h>
#include <math.h>
#define size 5

struct type_loan({
double amount;

int duration;
double interest;
double monthlyPay;
double totalPay;} ;

double ComputemonthlyPay (double, double, ing)
double sumInterest(double , type_loan[], int)

int main () {
type_loan loans[size];
FILE *P_File;

double Interest;

int i=0;

while ( i
printf ("Amount of loan: ");
scanf ("$1f", ):
printf ("Duration of loan: ");
seanfi("%d", )

printf ("Interest of loan: ");
scanf("%1f", &loans[i].interest);
loans[i] .monthlyPay=ComputemonthlyPay (

) 7
loans([1i].totalPay= ;
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Step 4 Implementation:
a) (Continued)

P_File = fopen( ; - &

1.=0

while ( ) {
fprintf (P_File, "%$f\n", loans[i].amount);
fprintf (P_File, "$d\n", )
fprintf(pP_File, "%f\n", ) ;
fprintf (P_File, "%f\n", )
fprintf (P _File, "$%$f\n", Yorr

}

fclose( ) ;

printf ("\nEnter an interest:");

scanf ("%1f", &Interest);

printf ("\nThe sum of total Payments corresponding to this
interest is:%f", sumInterest( e
system("PAUSE") ;

return(0) ;

}
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Step 4 Implementation:
b) Write the C code for the sumlInterest() function (6 marks)

Answer:
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Question 5: (10 marks)

(a) Provide Visual Basic for Applications code (that runs in the Microsoft Excel Application) to
swap two integers stored in the two cells A7 and B8 of the Worksheets “swap”.

Answer:

(b) Assume that an excel sheet stores 100 temperature readings. Provide Visual Basic for
Applications code to down-sample the temperature readings to 20 and store the results in
sheet 2. That is, for each five samples, copy only one sample into sheet 2 of the excel
document.

Answer:
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(c) Provide Visual Basic for Applications code that prompts the user for her name, then search
for her name in the first 50 cells, of column 1, of an Excel worksheet called “names”. The
code should print back a message if the name is found (and print the cell where the name is

found), or print “not found” otherwise.

Answer:
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GNG1106 Pseudo-code Reference

Page 17 of 20

Variables: The name of a variable in pseudo-code shall respect the same
conventions as in C. It is not necessary, nor desirable to declare variables in
pseudo-code (this is left as a coding exercise). Example:
variableName

Symbolic Constants: written using a name in UPPERCASE letters. 11
is not necessary to define symbolic constants (e.g. PI). But if its definition
is necessary (i.e. its value is not evident), use: Define MAX as 10

Decision Structures:
If logical_expression

|

If logical_expression

Otherwise

|

Instruction blocs is a sequence of pseudo-code instructions with the
same indentation. Shall be represented in this reference guide as

Defining a subprogram:
name(parl, par2, ..)

The list parl, par2, ... are the parameters of the subprogram. The
subprogram may return a value using “Return expression”.

Calling a subprogram:

Example: Assign name{argl, arg2,...) to x
The listargl, arg2, ... are the arguments of the call to the subprogram.

If logicial_expression

Assignment Operation:

Assign expression to variable_name
Arithmetic Operators: +, -, *, /, mod
Comparison Operators:

Otherwise if logical_expression

-

Larger than
Smaller than .
Equal to Otherwise if logical_expression
Not equal to
Larger or equal to =
Smaller or equal to Otherwise
Logical Operators: AND, OR, NOT
Output to the screen: Looping Structures

Print <list of arguments>
Example: Print “The value of x is “, x

Argument can be string (in double quotes), special character (TAB,
NEWLINE, BELL), a variable or an expression.

Input from the keyboard:

Read value into variableName
Read values into varl, var2, var3, ...

Repeat while logical expression

|

Repeat

While logical expression

Array (1-D array):
* A name is used to reference an array, e.g. arr.
* An index is added to the name to reference an element of the array, e.g. arr{0],

arri4]

Matrix (2-D array):

* A name is used to reference an array, e..g. mat.

* An index is added to the name to reference a row in the matrix, e.g. mat{4],
mat{0]

* Two indexes are added to the name to reference a element of the matrix, e. g.
mat[O}3], mat{4)5]
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C Reference Card (ANSI)

Program Structure/Functions

type fnoltypey,...) function declarations
type name external variable declarationa
zain{) { main routine

daelarations lecal variable declamtions
itaterments

}

type foelargl....) {
declarations
atntements
return vaiue |

function definition
local variable declamtions

}

/s o/ comuments
main{int argc, char eargr(]) main with args
axit{ary) terminate execution

C Preprocessor

inelude libeary file
include user fle
replacement text
replacement macro

finclude <filznome>
#include *filename”
$#defina name text

#defima name{uvar) test

Example. #defina nax(,B) ({a)>(B) 7 () : (B))

undefine

quoted string in replace
conoatenate args and rescan
conditional execution

is name defined, not defined?
rame defined?

line cortinuation char

#undef name
£
#

$if, #alse, #alif, fondif

#ifdef, #ifndef
dafined (mname)

\

Data Types/Declarations

character (1 byte)

integer

floak (single poscision)

float (double precision)

shore (16 bit integer)

long {32 bit integer)

poeitive and negative

only positive

pointer oo int, float,. ..
enumeration constant

constant [unchanging) value
declare extarnal variable

register variabile

lecal to source file

na value

skructure

oreate name by data type

size of an object (type is size_t)
size of a data type {type is size_t}

Initialization

char

int

floak

double

short

long

signaed

unsignad

sint, eflcat,...
soun

const

atern

ragistar

static

woid

struct

typedef type nama
sizeof alyect
sizaof (type name)

Constants

long (suffix)

Aoat (suffix)

exponential form

cotal {peefix zero)
bexadecimal (prefix zero-ex)

character constant (char, octal, hex)

newline, er, tab, backspace
special characters
string constant (ends wich "\0'})

Page 18 of 20

o ¢ -
AR

Ox or OX

'al § 1\0000 " I\.xhhl

\n, \r, \t, \b

TR
*abc. .. da"

Pointers, Arrays & Structures

declare pointer to type

fype ename

declare function returning pointer to type type of ()
declare pointer to function returning type type (epf) ()

genecic pointer type
null pointer
cbject pointed to by pointer
address of cbject nams
aTAY
multi-dim array
Structuras

struct tag {

declorations

Hi
create structure
member of structure from template
member of pointed to structure

void e
NULL

o pointer
Ename
name [(dim]

name [dimy] [dimagl. ..

structure template
declaration of members

struct tag name
aame. member
pointer = memdber

Example. (ep).x and p->x are the same

single value, multiple type structure

bit field with b bits

union
member 1 b

Operators (grouped by precedence)

structure member operator
structure pointer

name. member
potrter-3member

increment, decrement
plus, minus, logical not, bitwise not

indirection via pointer, address of object

Py e
oo
spainter, kname

type namesvalue
type roame [J={voiue,. .. }
char name[J="atring"

initialize varinble
initialize army
initialize char string

& L929 Jasaph H Zilvecman Permissicns ca back. v1.3
!

canst expression bo type (type) expr
size of an object sizaof

multiply, divide, modulus [remainder) « S04

add, subtract +, -

lefe, right shift [bit ops| <<, 3>
comparisons A=, €, =
comparisons =, I=

bitwise and &

bitwise exclusive or 7

bitwise or {inel) |

logical and rk

logical or 1

conditional ex pression expry T esprq 1 czprg
assigniment operabors s ==, 8=, e

expression evaluntion sepamtor /

Unary operators, conditional expression and assignment oper-
ators group right to left; all others group left to right.

-3
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Standard Utility Functions <stdlib.h>

abeolute value of int o abs(n)
abaclute value of long o labs(n)
quotient and remainder of ints nd div{n,d)

retursn structure with div_t.quot and div_t. rea

quotient and remainder of longs o,d

1div(n,d)

recurns structure with 1div_t.quot and ldiv_t.cea

pseudo-rndom integer [0,RAND_MAX] rand()

tet mndom seed to n srand(n)
tarminabe program o ecution axit(status)
pass string 8 to system for execution systea(s)
Convarsions

convert string 8 to double atof (a)
convert string 8 to integer atoi(a)
comvert string 8 to long atol(a)

canvert prefix of 3 to double
ccuvert prefix of 8 (base b) to long
snme, but unsignad long

strtod(s,sndp)
strtol(s,cndp,b)
strtoul (s ,andp,b)

Storage Allocation

allocate storage malloc(siza), calloc(nobj,sizse)
change size of object reallac(pts,size)
deallocate space frea(ptr)

Array Functions
search array for ksy
rort array ascending ceder

besarch(ksy,array,n,size,=p() )
qsort{array,n,siza,ap())

Time and Date Functions <time.h>

processor time used by peograin

clock()

Example. clock()/CLOCKS_PER_BEC is time in seconds

current calendar time

tinsg-tize] in seconds (double)
arithmetic types representing times
structure type for calendar time comps

tima()

difftipa(timesz,tiza])

clock_t ,tine_t
ta

tm_sac ssconds after minute

to_nin minutes nfter hour

tn_hour hours since midnight

ton_cday day of month

tm_mon months since January

tm_yaar years since 1900

tn_wday dnys since Sunday

to_yday dnys since Japuary 1

tm_isdst Daylight Savings Time flag
convert local time to calendar time pktiva(tp)
canvert time in tp to string asctime(tp)
coavert calendar time in tp to loeal time ctine(tp)
ccavert calendar time to GMT gatina(tp)
ccuvert calendar time to local time localtima(tp)
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Flow of Control

statement terminator

{3

bilodk delimeters

exit from svitch, vhile, do, for traak
next iteration of whila, do, for continue
go to goto latel
label ratel:

return value from function
Flow Constructions
if statement

return c¢rpr

statement
atotement

if (erpr)
alae if (expr)
alze  statement
vhila (ezpr)
statzment
for (szpry; erprg; erpra)
atatement
do statement do  atatement
vhila(expr);
avitch (erpr) {
casa corsty: atatement; break;
cama conastgl stotementn break;
dafault: statement

vhile statement

for statement

switch statement

}
ANSI Standard Libraries
<assert.h> <ctype.h> <arrmo.h>  <float.b> <limita.bh>
<locale.h> <path.b> <metjmp.bh> <signal.h> <stdarg.b>
<gtddef.h> <stdic.h> <stdlib.bh> <string.h> <tima.bh>
Character Class Tests <ctype.h>
alphanumeric? isaloum(c)
alphabetic? isalpha(c)
cortrol character? isentrl (c)
decimal digit? isdigit(c)
printing character (not incl apace)? isgraph(c)
lower case letter? islowar(c)
printing character (incl space)? isprint(c)
peinting char except space, letter, digit? ispunct(c)
space, farmfeed, newline, or, tab, vtab?  isaspaca(c)
upper case letter? isupper(a)
hexadecimnl digit? isxdigit (c)
comvert to lower case? tolowar(c)
comwvert to upper cnse? toupper(c)

String Operations <string.h>

s,t are strings, cs,ct are constant strings

focmat dake and time info atrftine (s, max,* format® tp)
tp is & pointer to a structure of type tm

Mathematical Functions <math.h>
Arguments and returned values are doubla
sin(x), cos(x), taan(x)
asin(x), accs(x), atan(x)
atan2(y,.x)
sinh(x), cosh(x), tanh(x)
axp(z), log(x), logil(x)
ldexp(x,n), fraxpix,hea)
ncdf (x,0ip), food(x,y)
povwix,7), =qrtix)
coil(x), floor{x), fabs(x)

trig functions

inverse trig functions
arctaniy/2)

hyperbolic trig functions
expoaentiala & logs
exponentials & kogs (2 power]
divisica & remainder

powers

rounding

(23

length of s
copy ct to s
up to o chars
concatenate ct after s
up to o chars
compare c3 to ct
anly limt o chars
poincer to first ¢ in cs
pointer to last ¢ in cs
copy o chars from ct to =
copy o chars from ct to 8 (may overlap)
compare n chars of cs with ct
pointer to first ¢ in first n chars of <8
put < into first o chars of cs

strlan(s)
strepy(s ,ct)
strucpy(s,ct,n)
strcat(s,ct)
strucat(s,ct,n)
strcxp(cs,ct)
strocop(cs,ct ,n)
atrchrics,c)
strrchr(cs,c)
meacpy(s,ct,n)
acanyve (s,ct,n)
asacxplcs,ct,n)
zeachr{cs,c,n)
nsasat (a,z,n)
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Visual Basic Reference:

1. To access a cell in an excel sheet:

WorkSheets(1).Cells(x,y)

2. Message Box:

YourName = Application.InputBox( "Enter your Student number")
MsgBox((“Hello World")

3. If/Else statement:

If logical expression Then Instruction bloc
Elself logical expression Then Instruction bloc
Elself ...

End If
4. Loops:

For Count = StartValue To EndValue [Step Increment] instruction bloc
Next [Count]

Do While logical expression
instruction Bloc
Loop

Do
instruction Bloc
Loop while logical expression
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