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INSTRUCTIONS: Answer Question ONE and any other Two questions. 
 
 

QUESTION ONE (20 MARKS)  

a) Discuss each of the following programs and their importance in computer programming  

i.  Linker         (3 marks) 

ii.  Assembler        (3 marks) 

iii.   Interpreter        (3 marks) 

iv.  Compiler         (3 marks) 

b) If you were to develop a programming language for use in solving applied Mathematics problems, 
which of the above would you use and why? Provide a schematic model of how your language 
would operate clearly indicating the proposed architecture    (8 Marks) 
 

QUESTION TWO (20 MARKS) 

a. Consider the following program to answer the questions that follow; 

// Program to determine tomorrow's date 
#include <stdio.h> 
int main (void) 
{ 

struct date 
{ 
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int month; 
int day; 
int year; 

}; 
  
struct date today, tomorrow; 

 
const int daysPerMonth[12] = { 31, 28, 31, 30, 31, 30, 31, 31,  30, 31, 30, 31 }; 
printf ("Enter today's date (mm dd yyyy): "); 
scanf ("%i%i%i", &today.month, &today.day, &today.year); 

 
if ( today.day != daysPerMonth[today.month - 1] ) { 

tomorrow.day = today.day + 1; 
tomorrow.month = today.month; 
tomorrow.year = today.year; 

} 
else if ( today.month == 12 ) { // end of year 

tomorrow.day = 1; 
tomorrow.month = 1; 
tomorrow.year = today.year + 1; 

} 
else { // end of month 

tomorrow.day = 1; 
tomorrow.month = today.month + 1; 
tomorrow.year = today.year; 

} 
 

printf ("Tomorrow's date is %i/%i/%.2i.\n", tomorrow.month, tomorrow.day,    
tomorrow.year %100); 

return 0; 
} 
 

i. What is the name of the structure data type in this program?  (2 marks) 
ii.  Enumerate the two structure variables that have been declared in the program

         (2 Marks) 
iii.  Unlike primitive data type variables, a special syntax is needed when dealing 

with structure variables. Explain using an example from the program(4 Marks) 
iv. Write the expected output when each of the following is passed; 

i. 2 28 2000       (2 Marks) 
ii.  12 17 2014       (1 Mark) 
iii.  12 31 2016       (1 Mark) 

v. When the date entered is 2 28 2004 the program outputs  
 Tomorrow's date is 3/1/04. 

Explain why this happens      (2 Marks) 
vi. Write a function to fix the above problem    (6 Marks) 

QUESTION THREE (20 MARKS) 
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Computers are dumb and can only work on instructions and at primitive levels through a set 
of instructions fed into them by programmers. This is a concept that has been propagated by 
different inventors  such as John Von Neumann in famous von Neumann architecture as well 
as the inception of the first stored program concept by Alan Turing. 

a) Explain the stored program concept as proposed by Alan Turing  (4 Marks) 
b) Using appropriate illustrations, discuss the Von Neumann Architecture (6 Marks) 
c) With reference to the structure discussed in (b) above, discuss how programming fits 

into the architecture, clearly presenting all the programming components (10 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Using appropriate examples, distinguish between each of the following:  
a. Imperative vs declarative programming    (4 Marks) 
b. Machine level programming vs assembly language   (4 Marks) 

b) Explain the importance of each of the following as used in programming  (3 Marks) 
a. Function 
b. Function prototype 
c. Automatic local variable 

c)  
a. Write a C/C++ function that returns the maximum integer value when an array 

of ten integers is passed to it      (6 Marks) 
b. Write the main function that tests the above function when a user enters a set 

of 10 scores        (3 Marks) 

QUESTION FIVE (20 MARKS)  

a) Suppose we want an array to satisfy the condition, 

a[0] <= a[1] <= a[2] <= ... 

And suppose this code is written to implement a test of this condition 

#include <stdio.h> 

int main(void) 

{ 

   int array[10] = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 }; 

   // assume the array is filled somehow. 

   for(int i=0; i < 10; i++)  

     if (array[i] > array[i+1]) 

       printf("Array elements %i and %i are out of order.\n",i,i+1)"; 

    return 0; 

} 
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When this is run, we sometimes get the following puzzling output: 

Array elements 9 and 10 are out of order. 

Even more puzzling, sometimes we don’t get this output.  

 

i) Explain what causes this anomaly     (4 Marks) 

ii)  Write a code that fixes this anomaly     (4 Marks) 

iii)  Compare and contrast syntax errors with semantic errors  (4 Marks) 

b) You have been hired to develop an application for you school for the newly created 
Income Generating department. You are required to develop a C/C++ application that 
determines whether any of several department-store customers has exceeded the credit 
limit on a charge account. For each customer, the following facts are available: 
i.  Account number 
ii.  Balance at the beginning of the month 
iii.  Total of all items charged by the customer this month 
iv. Total of all credits applied to the customer’s account this month 
v. Allowed credit limit. 
 
The program should input all these facts as integers, calculate the new balance (= 
beginning balance + charges – credits), display the new balance and determine 
whether the new balance exceeds the customer’s credit limit. For those customers 
whose credit limit is exceeded, the program should display the message "Credit limit 
exceeded"         (8 Marks) 

 

 

 

 


