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Note the following:

· Exam consists of two different parts ( 7 sheets + first page)
· PART I consists of questions that address the theory part of the course.
· PART II consists of questions that address the programming part of the course. 

· Write down your name, ID and section number in each page of the exam sheets.
· Calculators are not allowed 

Grading Table
	Part
	Total Mark
	Your Mark

	PART  I
	45
	

	PART II
	35
	

	Grand total
	80
	


PART I (Theory): 
	Question
	Total Mark
	Your Mark

	Q1 
	10
	

	Q2
	10
	

	Q3
	10
	

	Q4
	15
	

	Subtotal
	45
	


Q1(10 points): Answer by T( for true) or F( for false) the following questions 
1. The von Neumann architecture is characterized by the fact that instructions and data are logically the same and can both be stored in memory (     )
2. Addressability is the number of bits stored in each addressable location in memory.(    )
3. RAM is non-volatile and ROM is volatile (    )
4. The seek time of a disk drive is the time it takes for the specified sector to rotate under the read/write head (     )

5. Multiprogramming is the technique of allowing more than one programmer to work on a single computer at the same time(    )

6. Physical addresses must be converted to logical addresses in order to carry out the execution of the instruction(     )
7. A page-map table (PMT) indicates where in memory each page of a process is stored (     )

8. Computer networks may be connected without the use of physical wires.(     )

9. Ethernet is based on a ring topology.(     )

10. A repeater is a network device that duplicates a packet and sends the duplicate by an alternate route.(     )

Q2(10 points): Choose the right answer
1. Which of the following means that each memory location can be accessed by its address?
a. Hertz

b. Pentium 4

c. Random access

d. Modem

2. The prefix giga refers to which power of 2?

a. 210
b. 220
c. 230
d. 240
3. Which of the following contains the program counter?
a. control unit

b. arithmetic/logic unit

c. RAM

d. ROM

4. The instruction register is used to store which of the following?
a. the memory location of an instruction

b. the number of program instructions executed

c. the number of programs executed

d. an instruction

5. Which of the following keeps track of where in memory a process is stored?
a. process management

b. memory management

c. multiprogramming

d. CPU scheduling

6. Which of the following describes a memory management technique in which a program is divided into fixed sized sections and stored into areas of memory called frames

a. single contiguous

b. physical address

c. logical address

d. paged
7. To which state does the currently executing process return when it is interrupted by the operating system?

a. Waiting
b. Terminated
c. Ready

d. Running
8. Which of the following is a device for converting an analog signal to a digital signal and back again?
a. Gateway
b. Router

c. Repeater

d. Modem

9. Which of the following is a computer on a LAN that handles all communication between that network and others?
a. Gateway

b. Router

c. Repeater

d. Modem

10. Which of the following terms is synonymous with the term data transfer rate?
a. Backbone

b. Firewall

c. Bandwidth

d. Packet switching

Q3(10 points): Fill in the blanks 

1. A computer ______________ allows computing devices to communicate and share resources
2. A(n) _____________ is a network device that directs a packet between networks toward its final destination.

3. A(n) _______________ network connects a relatively small number of machines in a close geographical area.
4. The __________________ is in charge of the fetch-execute cycle.
5. The ____________ is a set of wires through which data travels between the main components of a computer.

6. The information stored in on sector on a disk drive is called a _______________.
7. A ______________ is a small storage unit in the central processing unit used to store intermediate values or special data.

8. The _________________ is the core of a computer's system software.

9. A(n) _________________ is a program in execution.
10. The ______________ register holds the address of the beginning of a partition.
Q4(15 points): Short answers 
	1. Convert the following octal number to decimal: 710 (2 points)

	

	2. Convert the following decimal number to Hexadecimal: 168 (2 points)

	

	3. What is the range of numbers that can be represented in two’s complement if 4 digits are used?. (2 points)

	

	4. Define raster graphic  and vector graphics  formats. and indicate the type of images they are more appropriatefor.( 2 points)

	

	5. If in a partition memory management system, the current value of the base register is 256 and the current value of the bounds register is 512, compute the physical addresses that correspond to the logical address 320. (1 point)

	

	6. Given the following PMT and a frame size of 1000, what is the physical address associated with the logical address 3200? 


( 2 points)
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	7. Use a Gantt chart to show the order in which the following processes are executed then calculate the average turn –around time, knowing that Round Robin algorithm is used with a time slice of 50.

Processes are P1(70), P2(120), P3(60), P4(40).

( 2 points)


	 



	8. What are the main phases of fetch-execute cycle ( 2 points)

	


PART II (Programming):

	Question
	Full Mark
	Your Mark

	Q1
	7
	

	Q2
	6
	

	Q3
	8
	

	Q4
	6
	

	Q5
	8
	

	TOTAL
	35
	


Q1 (7 points): Expressions and rules of precedence.
a. For the following expression write in the box under each operator the order (1, 2, 3, …) of evaluation of the operation and find the final value of the expression assuming the following variable declaration. (4 points)
int A = 4, B = 5, C = 2;
float X = 3.0, Y =6.0;

	A
	<
	(
	B
	/
	C
	*
	X
	)
	&&
	Y
	>
	5
	%
	A
	
	Value

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


b. Assuming the declaration in the above question (Q1. a) indicate the value of each of the following Boolean expressions. (3 points)
	Expression
	Value

	A <= B – 6
	

	A <= B + 5 || C > B + 5
	

	! ( A > 15) && ! ( B < 7)
	


Q2  (6 points):Structure Conversion

a. Eliminate the if statement from the following code segment by converting the do .. while loop into an equivilant while loop. (3 points)

 int x, y;

 cin>>x;

 if(x>=0)


do

{

  y=sqrt(x);

  cout<<”(x, sqrt(x))= “<<x<<” , “<<y<<endl;

  
  cin>>x;

}while(x>=0);

Answer: 

b. Convert the following nested if-then-else statement into a switch statement. (3 points):
Note: variable choice is of type char.
if(choice==’a’ || choice==’b’)


cout<<" You have chosen to be in group A"<<endl;

else if(choice==’c’)

cout << “You have chosen to be in group B”<<endl;

else if(choice==’d’)

{


cout<<” You are hesitating!”<<endl;


cout<<”You are in group C”<<endl;

}

else


cout<<”You are in group C”<<endl;

Answer: 

Q3 ( 8 points): Syntax Error Detection & Correction 

a. Circle at least 4 syntax errors in the following C++ program. Errors that appear in the same line are counted as one error. Circle the exact error NOT only the line number/ (4 points)
	1
	#include <iostream>

	2
	using namespace std;

	3
	int main (){

	4
	  int size=10;  

	5
	  int i;

	6
	  int oValues[size], eValues[size];

	7
	  int ctr, oCtr=0, eCtr=0;

	8
	  do{

	9
	     cout<<"Type a number(-1 to exit): ";

	10
	     cin >> i;

	11
	     if (i%2==0) {

	12
	
   oValues[oCtr]=i;

	13
	
   oCtr++;

	14
	
}

	15
	
Else {

	16
	
    eValues[eCtr]=i;

	17
	
    eCtr++; 

	18
	
}

	19
	
ctr=eCtr+oCtr;

	20
	   while ((i>0) && (ctr<10))

	21
	  for (int i=0; i<=eCtr; i++){

	22
	
cout << eValues[i]<<endl;

	23
	  for (int j=0, j<=oCtr, j++)

	24
	
cout << oValues <<endl;

	25
	  return 0;

	26
	}


b. Write the whole corrected statement for the above four errors. (4 points) 

	Line number
	Correct statement

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Q4 (6 points): Tracing of code segments : Show the output of the following C++ program. 

#include <iostream>

#include <iomanip>

using namespace std;

int main () {



const int SIZE = 5;



int A[SIZE] = {5, 42, 12, 8, 23 };


int temp ;


cout << endl;


cout << setw(7) << "Before:" ;


for (int m=0; m<SIZE; m++)



cout << setw(4) << A[m] ;


cout << endl << endl;


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



for (int j=0; j<SIZE-1; j++)




if (A[j] > A[j+1]) {





temp = A[j];





A[j] = A[j+1];





A[j+1] = temp;




}


cout << setw(7) << "After:" ;


for (int k=0; k<SIZE; k++)



cout << setw(4) << A[k] ;

cout << endl;


return 0;

}
Output: 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Q5 (8 points): Top-Down design  

The combinations of two numbers x and y are widely used in mathematics. It is defined as follows: 

[image: image1.png]



where [image: image3.png]


is the factorial of [image: image5.png]


 and is given by [image: image7.png]Wl=x(x-1Dx-2)..2.1



.

The combination  [image: image9.png]


 is valid only for positive integers (i.e. x and y must by >0) and x>y. 

We would like to develop a computer program that reads from a data file (numbers.txt) pairs of numbers (number x and number y). The file contains unknown number of pairs (x and y) but not more than 100 pairs.  See Figure 1 for a sample input file.

The program should then compute the combinations of the two numbers [image: image11.png]


and store them into an array of integers called combinations. Finally, the program should display the contents of the array combinations on the screen. 

Write down an algorithm ONLY to solve this problem. Your algorithm:

· Should check the validity of the data read from the file numbers.txt
· Should be into two levels of abstractions

· Should show all steps clearly

Algorithm:  Level 0:

Continue next page
Algorithm:  Level 1:

5	2


3	-2


4	1


6	8


7	3





Figure1: Sample input file
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