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Consider the code shown below:

#include <stdio.h>
int main() {

FILE *file pointer;

file pointer = fopen("a_file", "a");
person pl "Bertie Ahern", 55};
person p2 "Tony Blair", 53};
person p3 "George Bush", 60};

This program is supposed to create 4 person structure instances and write them to
thefilenameda file.

Show how to change the code so that the desired behaviour is produced.
(6 marks)

With reference to file handling and the example from part (a) above, provide the
necessary code to do the following:

i.  Read the three records from the file and print them out.
li.  Randomly access the second record, read it and print it out.
iii.  Overwrite the second record with a new record.
(9 marks)

Devise and clearly describe a method for maintaining alinked list in persistent
storage (e.g. afile). Consider all situations including addition of a new element at
the start, in the middle and at the end of the list, aswell as deletion of an element
fromthelist.

(10 marks)




2. (a8 Consider the code shown below:
#include <stdio.h>
int main() {
char a;
short b;
int c¢;
unsigned int d;
double e;
a = 1;
b = 2;
c = 3;
d = 4;
e = 5;
printf ("a: %d\n", sizeof(a));
printf ("b: %d\n", sizeof (b)) ;
printf ("c: %$d\n", sizeof(c));
printf ("d: %d\n", sizeof(d));
printf ("e: %d\n", sizeof(e));
printf ("a: %d\n", a);
printf ("b: %d\n", b);
printf ("c: %d\n", c);
printf ("d: %d\n", 4d);
} printf ("e: %d\n", e);
Will this program compile? If so, what output would you expect when it runs?
Explain clearly.
(6 marks)
(b)  With reference to the C programming language, answer the following 9 questions
(12 mark each). Use sample code where possible to make your answer clear.
i.  What isareplacement character?
li.  Describe how the scanf(...) function is used?
iii.  Describe how the gets(...) function is used?
iv. Why isatypecast usualy necessary after acall to getchar()?
v. How isthe += operator used?
vi. How isthe ++ operator used?
vii. What will happen if the ++ operator is used on a char?
viii. What words cannot be used as variable names?
iX. What isthe maximum length of avariable name?
(9 marks)
(c) Present adetailed discussion of the open-source movement.
(10 marks)
3. (& Consider the incomplete code shown below:
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#include <stdio.h>

int main() {
int i;
int limit;
limit = argv[1];
while(i = 0; 1 <= limit; i++) {

if(i / 3 = 0) {
printf ("%d is divisible by 3\n", 1i);
}

}

This program is supposed to take a number (the l[imit) as a command line
argument, and print out all the numbers divisible by 3 between 0 and thislimit —as
shown below:

c:\> g2a 20

is divisible by 3

is divisible by 3

is divisible by 3

is divisible by 3

12 is divisible by 3
15 is divisible by 3
18 is divisible by 3

0 o0Wwo

The program shown contains a number of errors. Show how to change the code so
that the desired output is produced.
(6 marks)

Consider the scenarios below where the user is asked to enter values until some
condition is reached.

Y ou are required to select the most appropriate type of loop, and provide the C
code for the loop (you can use pseudocode for reading, writing etc). Y ou must also
briefly justify your choice of loop type.

i.  Theuser must select a menu item between 1 and 10. If, and only if, they
enter an incorrect value, the loop should iterate another time.
ii.  The user must enter exactly 10 values.
lii.  Theuser must enter values until they elect to end the loop by entering a
sentinel value.
(9 marks)
Describe in detail the operation and behaviour of stack and queue data structures.
Show how one of these data structures could be implemented using an array, using
either pseudocode or C code.
(10 marks)

Consider the code shown below:




#include <stdio.h>
int main() {

int personlheight;
int person2height;
int person3height;

printf ("Enter height for person 1: ");
scanf ("$d", &personlheight) ;
printf ("Enter height for person 2: ");
scanf ("%d", &person2height) ;
printf ("Enter height for person 3: ");
scanf ("$d", &person3height) ;

printf ("Person 1 height: %d\n", personlheight) ;
printf ("Person 2 height: %d\n", person2height) ;
printf ("Person 3 height: %d\n", person3height) ;

}

This program prompts the user to enter the heights of 3 people, and then stores and
prints out these heights.

Rewrite the code so that it can input, store and print out the heights of any number
of people, where the number of peopleis defined in a preprocessor command,
(6 marks)

(b) With reference to the C programming language, answer the following 9 gquestions
(1 mark each). Use sample code where possible to make your answer clear.

i.  Howisa2-D array declared?
li.  What is the maximum number of dimensions of an array?
iii. How are arraysdeclared inline?
Iv. How isan array declared using pointer notation?
v.  What isthe behaviour of themalloc function?
vi. What does the replacement character $-20 . 6s produce in a printf
statement?
vii. What isthe behaviour of the st rcmp function?
viii. How isthe end of a string stored in memory?
iX. How doesthe strcat function concatenate strings?
(9 marks)

(c) Provide pseudocode for the quicksort algorithm, and use it to sort the following
numbers:

46 21 58 47 87 68 21 52
(10 marks)
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Consider the code shown below:

#include <stdio.h>

int main() {
unsigned int select (unsigned int, unsigned int) ;
printf ("Lotto combinations: %u\n", select (42, 6));

}

unsigned int select (unsigned int x, unsigned int y)
unsigned int combine (unsigned int, unsigned int);
unsigned int factorial (unsigned int) ;
return combine(x, x - y) / factorial (y);

}

unsigned int combine (unsigned int number, unsigned int floor) ({
if (number == floor) return 1;
return number * combine (number - 1, floor);

}

unsigned int factorial (unsigned int number) {
if (number == 1) return 1;
return number * factorial (number - 1);

}

This code calculates the total amount of combinations possible in alottery where 6
numbers must be selected from 42 (the total number of combinations, incidentally,
is5,245,786).

In relation to the above code and C programming in general, explain the following:
i.  Themeaning of recursion
ii.  Why recursion is used
iii.  Thedangers of using recursion
iv.  Themotivation for the use of unsigned int datatypes
v.  Therequirement for function prototypes
vi.  The multiple return statements in the code above
(6 marks)

Rewrite the code from part () so that it calcul ates the same result without
recursion.

(9 marks)

Explain what is meant by pseudo-random numbers, and provide the code necessary
to generate simple pseudo-random numbers using the Fibonacci series.
(10 marks)
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Consider the code shown below:

#include <stdio.h>

int main() {

}

char nationality;

printf ("Enter your nationality\n");
printf (" (A)merican\n") ;
printf (" (B)ritish\n") ;
printf (" (C)anadian\n") ;
printf (" (D)anish\n") ;

printf ("\t--> ");

nationality = (char)getchar() ;

if (nationality == 'A' || nationality == 'C')

printf ("You cannot vote in our elections\n");
else if (nationality == 'D'")

printf ("You can vote in our European elections\n");
else if (nationality == 'B'")

printf ("You can vote in our European

and Local elections\n");

else

printf ("Invalid choice\n");

This program allows non-lrish citizens find out their voting rightsin Ireland.
Rewrite the program using aswitch statementinstead of if. .else..if
statements and change the program behaviour so that users who enter an invalid
choice are given another opportunity to enter their nationality.

(6 marks)

With reference to the C programming language, answer the following 9 questions
(1 mark each). Use sample code where possible to make your answer clear.

i.

ii.
iii.
iv.
V.
vi.
Vii.
viii.
iX.

What is meant by a static variable?
What is meant by an auto variable?
What is meant by aregister variable?
What is meant by a global variable?
What is meant by the ASCII character set?
What is meant by afile pointer?
What is meant by file permissions?
What is meant by abinary file?
What is meant by atext file?
(9 marks)

Discuss the importance of testing in software development projects, and describe
three approaches to software testing.

(10 marks)




