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NWEN 241: Final Exam

2021, December 28 ** WITH SOLUTIONS **

Instructions

• Time allowed: 120 minutes

• Attempt all the questions. There are 100 marks in total.

• Write your answers in this exam paper and hand in all sheets.

• If you think some question is unclear, ask for clarification.

• You may use unmarked paper Chinese-English translation dictionaries.

• You may write notes and working on this paper, but make sure your answers are clear.

Questions Marks

1. C Fundamentals. [14]

2. Control Structures. [24]

3. Arrays, Characters and Strings. [11]

4. Arrays and Pointers. [11]

5. Derived Types and Dynamic Memory. [20]

6. File I/O. [10]

7. Process Management and Socket Programming [10]

TOTAL:
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SPARE PAGE FOR EXTRA ANSWERS

Cross out rough working that you do not want marked.
Specify the question number for work that you do want marked.
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Question 1. Operators and Operator Precedence. [14 marks]

(a) [2 marks] Declare a macro symbolic constant SPEED with a single-precision floating
point value 3.25× 10−26.

#define SPEED 3.25e-26f

(b) [2 marks] A C program contains the following declarations:

int i , j ;
double ix ;
short s ;
float x;

What is the resulting data type of the expression?

x / s = 2.5 * ’Z’ + ix * i / j

double

(c) [4 marks] What will be the output of the following program?

void main(){
int i = 8, k = 24;
k /= i;
printf ("%d \n", k);
k += 10;
printf ("%d \n", k);

}

3
13

(Question 1 continued on next page)
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(Question 1 continued)

(d) [4 marks] What will be the output of the following program?

#include <stdio.h>

int func( int a)
{

return ==a;
}

int main(void)
{

int i = 5;
int j = 6 * func( i );
printf ("%d %d", i++, j);
return 0;

}

5 24

(e) [2 marks] Re-write func(int a) in program in (d) into a function-like macro FUNC(A),
such that when the call to func(i) in the program is replaced with FUNC(i), the outputs will
remain the same.

#define Func(A) ((A)-1)
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Question 2. Control Structures. [24 marks]

(a) [4 marks] Rewrite the following code using a for loop instead of while loop.

int doThings(int n) {
int sum = 0;
int count = 3;
while (count <= n)
{

sum = sum + count;
count ++;

}
return sum;

}

for ( int count = 3; count <= n; count++)

{
sum = sum + count;

}

int doThings(int n) {
int sum = 0;

return sum;

}

(b) [10 marks] The function F(...) is defined below. What will be the output of calling
F(10,3) and then F(10,2)?

int F(unsigned int m, unsigned int n) {

int i = 0;
while ( i < m)
{

if ( i % n)
{

printf ("%d ", i );
}
i++;

}
}

F(10, 3)→ 1 2 4 5 7 8

F(10, 2)→ 1 3 5 7 9

(Question 2 continued on next page)
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(Question 2 continued)

(c) [6 marks] Complete this C program that calculates your average speed if you walk
around a circle. The circle has a diameter.

• You must define a constant PI with the value of π (3.14) and you must use the constant
in averageSpeed(...).

• main() must ask the user for the diameter of the circle and time of travel.
• averageSpeed(...) must calculate and return the average speed.

Hint: You need to calculate the average speed:
π × Diameter

time
.

d

#define PI 3.14

float averageSpeed = 0.0;

averageSpeed = (PI * d)/time;

return averageSpeed;

printf ("Enter diameter and time of travel: ");

scanf("%f %f", &r, &time);

#include <stdio.h>

// The constant PI

float averageSpeed(float d, float time){

}

int main(){
float diameter, time;

printf ("The average speed: %f", averageSpeed(diameter, time));

return 0;

}

(Question 2 continued on next page)
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(Question 2 continued)

(d) [4 marks] The function Calc(...) is defined below. What will be the output of calling
Calc(’+’) and then Calc(’=’)?.

void Calc(char ch){
int result = 12, a = 4;
switch(ch)
{

case ’-’:
result == a;
printf ("Case A %d \n", result);
break;

case ’+’:
result += a;
printf ("Case B %d \n", result);
break;

case ’/’:
result /= a;
printf ("Case C %d \n", result);
break;

case ’*’:
printf ("Case D %d \n", result = a * a);

default :
printf ("default %d \n", result);

}
}

Calc(’+’)→ Case B 16

Calc(’=’)→ default 12
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Question 3. Arrays, Characters and Strings. [11 marks]

(a) [2 marks] Using only one C statement, declare an array which can hold 50 integers with
initial values 5, 6, 7 and 8 for the first four elements, and 0 for the remaining elements. Name
this array iarray.

int iarray[50] = {1, 2, 3, 4};

(b) [5 marks] What will be the output of the following program?

Note: Assume a compiler where an integer is 4 bytes, a char is 1 byte and a pointer is 4 bytes.

int main() {
int array1 [ ] = { 1, 2, 3 };
int* ptr1 = array1;

char array2 [ ] = "ABCDE\0WXYZ";
char* ptr2 = array2;

printf ("sizeof array1[] = %d ", sizeof(array1));
printf ("sizeof ptr1 = %d ", sizeof(ptr1));

printf ("sizeof array2[] = %d ", sizeof(array2));
printf ("lenght of array2[]= %d ", strlen(array2));
printf ("sizeof ptr2= %d ", sizeof(ptr2));

return 0;
}

sizeof array1[] = 12

sizeof ptr1 = 4

sizeof array2[] = 11

length of array2[]= 5

sizeof ptr2= 4

(Question 3 continued on next page)
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(Question 3 continued)

(c) [2 marks] An array has been declared as:

char myCharacters[ ]= {’a’, ’b’, ’c’, ’d’, ’r’};

Using sizeof(), write a C expression that calculates the number of elements of the array.

sizeof(myCharacters)/sizeof(char)

(d) [2 marks] Using a macro, declare a C string symbolic constant names STRING with
value ”Hello, world”

#define STRING ”Hello, world”
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Question 4. Arrays and Pointers. [11 marks]

Suppose x is an array of char, and we have just executed this code (a char is 1 byte):

char* sp;
for ( i = 0; i < 6; i++)

x[ i ] = ’a’ + i;

sp = x;
char** spp = &sp;

Suppose that x[0]¸ is stored at address 1950. What is the value of each of the following
expressions? [1 marks each]

(Hint: see the list of ASCII codes)

x 1950
——————————-

&x[0] 1950, same as x
——————————-

*x a, same as x[0]
——————————-

x[2] c
——————————-

&x[2] 1952 (2 bytes from x)
——————————-

sp+3 1953 (1 more byte)
——————————-

*(sp+3) d, same as x[3]
——————————-

*sp+3 d, same as x[3]
——————————-

*(x+3) d, same as x[3]
——————————-

*(&x[3] +2) f
——————————-

*spp + 3 1953
——————————-
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Question 5. Derived Types & Dynamic Memory. [20 marks]

(a) [5 marks] Consider the following C code:

enum maker { toyota, honda, mercedes = 10, audi };

union info {
int year ;
char age;

};

struct car {
enum maker maker;
char model[10];
union info info ;

};

i. [1 mark] What is the value of the symbolic constant audi?

11

ii. [2 marks] Using C statements, declare a variable named c1 which is of type struct car,
and initialize the members maker and model to honda and ”x3”.

struct car c1 = {honda, ”x3”};

iii. [2 marks] Suppose that for the variable c1 declared in (ii), the following assignment
statement is given:

c1. info . year = 2017;

What will be the value of c1.info.age? Briefly explain your answer.

c1.info.age will have invalid/garbage/rubbish value because

it shares storage with c1.info.year

(Question 5 continued on next page)
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(Question 5 continued)

(b) [4 marks] Consider a singly-linked list which contains a list of integers. A node in this
list is defined as follows:

struct node {
int data;
struct node *next;

};

Suppose that head points to the head of the list.

Write the necessary C code to print all the elements of the list, beginning at the head.

struct node *p = head;

while(p != NULL) {
printf("%d", p->data);

p = p->next;

}

(c) [8 marks] Consider the following struct,

typedef struct address info {
char name[50];
char street [100];
char city [50];
char state [20];
int post code;

} Address;

Write a function with prototype

void printAddress (Address *addr);

that will print out the information of an address, i.e. name, street, city, state and post code.

void printAddress (Address *addr)

printf ( "name: %s\n", addr=>name);

printf ( "street: %s\n", addr=>street);

printf ( "city: %s\n", addr=>city);

printf ( "state: %s\n", addr=>state);

printf ( "post_code: %d\n", addr=>post code);

{

}

(Question 5 continued on next page)
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(Question 5 continued)

(d) [3 marks] Given the following C program:

#include <stdio.h>

int func( int x)
{

static int y;

if (x == 0)
y += 5;

else if (x == 1)
y += 10;

else
y++;

return y;
}

int z;

int main(void)
{

int w;

func (1);
func (2);
w = func(z);
printf ("%d", w);

return 0;
}

i. [1 mark] What is the initial value of y?

0

ii. [1 mark] In which memory segment is z stored?

Data segment

iii. [1 mark] What is the output of the program?

16
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Question 6. File I/O. [10 marks]

Write a program in C that will read a file called myjourny.txt and print the contents to the
standard output. It should print an error message if the file cannot be read.

FILE *fptr ;

char str ;

fptr = fopen ("myjourny.txt", "r");

if ( fptr == NULL)

{
printf (" File does not exist or cannot be opened.\n");

exit (0);

}
str = fgetc( fptr );

while ( str != EOF)

{
printf ("%c", str );

str = fgetc( fptr );

}
fclose ( fptr );

int main(){

return 0;

}
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Question 7. Process Management and Socket Programming. [10 marks]

(a) [1 mark] Name the family of system calls that does not return control back to the calling
point on termination.

exec() system call

(b) [2 marks] What are the two types of sockets supported by the socket system call?

SOCK DGRAM and SOCK STREAM

(c) [2 marks] How many times will the following C progrm print Hi?

#include<stdio.h>
#include <sys/types.h>
#include <unistd.h>

int main()
{

fork ();
fork ();
fork ();
printf ("Hi\n");

}

8

(Question 7 continued on next page)
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(Question 7 continued)

(d) [5 marks] You are given the following C program:

#include <stdio.h>
#include <stdlib .h>
#include <unistd.h>
#include <sys/wait.h>

int gvar = 20;

int main(void)
{

int lvar = 40;
pid t pid ;

if ((pid = fork()) < 0) {
printf ("fork error\n");

}
else if (pid == 0) {

gvar++;
lvar ++;

}
else {

wait(NULL);
}

printf ("%ld %d %d\n", (long)getpid(), gvar , lvar );
exit (0);

}

Answer the following TWO (2) questions:

i. [3 marks] What does the wait(NULL) function do?

The wait() function causes the parent process to wait for its child
process to exit/terminate before continuing execution.

ii. [2 marks] Assume that the fork() is successful and that the parent process ID is 16232
while the child process ID is 16233. What is the output of the program?

16233 21 41

16232 20 40

* * * * * * * * * * * * * * *
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Reference Information 
 
Some of this information might be useful while answering questions on the exam. 
Feel free to remove this page for reference while you work. Please do not write 
on this page - anything written here will not be graded. 
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13 
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1 
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3 
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C 
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E 
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