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UNIVERSITY OF ESSEX

Undergraduate Examinations 2005-06, 2006-07 and 2007-08
INTRODUCTION TO PROGRAMMING 

This is a selection of questions from the 2006, 2007 and 2008 CC151 papers.  Questions which are not relevant to CE112 have been omitted. The percentages give an approximate indication of how many marks might be awarded for similar questions in this year’s exam paper.
Note that this year in the CE112 paper there will be five questions on C and five on Java. Each question will be worth 10% of the total mark for the paper.
The percentages shown in brackets provide an indication of the proportion of the total marks for the PAPER which will be allocated. 

Please do not leave your seat unless you are given permission by an invigilator.
Do not communicate in any way with any other candidate in the examination room.
Do not open the question paper until told to do so.
All answers must be written in the answer book(s) provided.
All rough work must be written in the answer book(s) provided.  A line should be drawn through any rough work to indicate to the examiner that it is not part of the work to be marked. 
At the end of the examination, remain seated until your answer book(s) have been collected and you have been told you may leave.
Candidates must answer ALL questions

Question 1 2008
[2%]

(i) Briefly explain the difference between compilation and interpretation.
[2%]

(ii) Give two reasons why the execution of compiled programs is usually faster than that of interpreted programs.
[6%]

(iii) The following program contains one syntax error, one type error and one error that will result in a runtime exception. For each of the three errors, give 



- the number of the line of code where it occurs


- the kind of error (syntax, type or runtime exception) in that line of code 



- the way in which the error should be corrected

01
#include <stdio.h>


02


03
int main(){


04
  int number = 0, count = 0, total = 0; 

05
  bool endOfInput = 0;


06
  while (!endOfInput){


07
    printf("Enter a number > ");

08
    scanf(“%d”, &number);


09
    if (number < 0) endOfInput = true

10
    else total = total + number;

11
  }


12
  printf(“average = %f”, (float) total / count);

13
}

Question 4 2008
[1%]

 (i)
What is the value of sum after the following code has been executed?

int sum = 0, i = 0;

while (i <= 15) {

  if ((i % 4) == 0) sum = sum + i;

  i = i + 2;

}
[3%]

(ii)
Express the section of code given in part (i) as a for loop without using break or continue statements and without introducing any more variables.

[1%]

(iii)
What output is produced when following section of code is executed? 

    x = 2;
if ((x >= 1) && (x <= 3)){


  if (x <= 2) printf (“message A”);

  printf (“message B”);

}

else if (x <= 4) printf (“message C”);


else printf (“message D”);

 [4%]

(iv)
Express the section of code given in part (iii) by means of a switch statement that contains only four printf  statements.
Question 9 2008
[1%]
(i) Write down a single statement that defines a to be an uninitialised array of 4 integers.

[1%]
(ii) Write down a single statement that defines b to be an array of 4 integers in which all the elements have an initial value of 5, without mentioning the number 4.

[4%]
(iii) Provide the full definition for a function compareN, which has the following function prototype,



int compareN (char s1[], char s2[], int n);
and which returns 1 if the first n characters in the string s1 are the same as the first n characters in the string s2, and 0 if they are not.
[4%]
(iv) Provide the full definition for a function maxValue, which has the following prototype



int maxValue(int a[][4], int rows, int cols);

and which returns the value of the largest integer held in the 2 dimensional array a.
Part of Question 10 2008
The type AutoRec is defined as follows


typedef struct{


  char make[20];
    // make of automobile

  int  engineNumber;    // automobile’s engine number


  int rightHandDrive;  // 1 if it’s a right hand drive
                             // 0 otherwise

}AutoRec;

[4%]

(i) Provide the full function definition for a function showAuto which has the following prototype



void showAuto (AutoRec a);

and which displays on one line the automobile’s make, engine number and whether it is a right hand drive in the following format.

Make : Ford Ka  Engine Number : 123456
RH Drive : yes

Question 9 2007
[1%]
(i) Write down a single statement that defines myString to be an uninitialised array of 10 characters.

[1%]
(ii) Strings are terminated with the character ‘\0’. What is the length of the longest string that can be accommodated in the array myString that you have defined in part (i)?

[3%]
(iii) Provide the full definition for a function myStrLength, which has the following function prototype


int myStrLength (char str[]);

and which returns the length of the string str.
[4%]
(iv) Provide the full definition for a function countChar, which has the following prototype


 int countChar(char c[][4], int rows, int cols, char ch);

and which returns the number of times the character ch occurs in the 2 dimensional array c.

Question 10 2007
The type ItemRec is defined as follows


typedef struct{


  int  number;    // item number


  char desc[20];  // item description


  int imported;   // 1 if it’s an imported item, 0 if not

} ItemRec;

[2%]

(ii) Provide the full function definition for a function showItemRec which has the following prototype



void showItemRec (ItemRec itRec);

and which displays on one line the item’s number and description in the following format.

Item Number: 12345   Desc: T-shirt   

[2%]

(iii) Given the following declarations

ItemRec itRec;

ItemRec *pItRec = &(itRec);

write down two different ways of writing an assignment statement that sets itRec’s item number to be the value 12345, without mentioning the variable itRec.
[4%]

(iv) Provide the full function definition for a function showImports which has the following prototype



void showImports (ItemRec[] a, int n);

(where a is an array of ItemRecs and n is the length of the array a) 

and which displays a lsit of those items in the array that are imported, using the function showItemRec. 

Part of Question 5 2006 (which slight change of terminology)
[1%]

(i) What is meant by the scope of a variable?

[1%]

(ii) What is meant by the lifetime of a variable?

A file called Q5prog.c contains the following ANSI C program (which compiles and executes without error, but which does not perform any useful computation).
void func_1();

void func_2();

int a = 0;

int main(){

  int b = 0;

  func_1();

  b = b + 1;

  func_2();

}

void func_1(){

  int c = 0;
  c = c + 1;
}

void func_2(){

  int d = 0;
  d = d + 1;
} 
The program contains 4 variables: a, b, c and d.
[1%]

(iii) Which variables (if any) are visible throughout the file Q5prog.c?

[1%]

(iv) Which variables (if any) have lifetimes that extend through the entire duration of execution of the program Q5prog.c?

Part of Question 8 2006 (which slight change of terminology) 
[3%]

(i) Provide the full function definition for a function isaLowerCaseVowel, which has the following prototype



int isaLowerCaseVowel (char ch);
and which returns 1 if the character supplied as actual parameter is a lower case vowel (i.e. one of the characters ‘a’, ‘e’, ‘i’, ‘o’ or ‘u’) and 0 if it is not.

END OF PAPER CC151-1-AU






































































































































































