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  King Fahd University of Petroleum and Minerals

College of Computer Science and Engineering
Information and Computer Science Department

ICS 101 Computer programming using FORTRAN

Fall Semester 2009/2010 (091)

Major Exam 2 (A)                                                                                        Thursday, January 7, 2010
                                                    Time: 90 minutes


NAME  
	
	
	
	
	
	


ID #

	SECTION
	AL-MULHEM
	SM

9:00-9:50
	SM

13:10-14:00

	
	MLAIH
	UT

9:00-9:50
	UT

11:00-11:50

	
	AL-HASHIM
	UT

8:00-8:50
	UT

10:00-10:50
	UT

13:10-14:00

	
	BAQAIS
	SM

11:00-11:50
	UT

7:00-7:50
	UT

14:10-15:00

	
	AL-YOUSEF
	SM

7:00-7:50
	SM

8:00-8:50
	SM

10:00-10:50
	SM

13:10-14:00


	Question #
	Points
	Grade

	1.
	6
	

	2.
	8
	

	3.
	8
	

	4.
	8
	

	5.
	12
	

	6.
	9
	

	7.
	6
	

	8.
	8
	

	9.
	10
	

	10.
	15
	

	11.
	10
	

	Total
	100
	


Good Luck
Question 1 (6 POINTS):  
What is the output of the following program? 
INTEGER  K, M, N

N = 0

DO 10 K = -7,11,3

   N = N + 1


   DO 20 M = 3,6,7           

 20        N = N + 5
 10
   N = N + 3

PRINT*, N, K, M

END




Question 2 (8 POINTS):  
What is the output of the following program?                                                                                                                                              

INTEGER X(4), T, J, K


READ*, X


DO 10 J = 1, 3

   DO 15 K = J+1, 4
 
      IF(X(J).GT.X(K)) THEN

             T = X(J)


        X(J) = X(K)


        X(K) = T


      ENDIF
15
   CONTINUE

10
CONTINUE

PRINT*,(X(K)+K,K=1,4)

END
Input:

7   10   13   -1   

Question 3 (8 POINTS):  
What is the output of the following program?                                                                                                                                              

INTEGER J, K, A(4)


LOGICAL DONE


DONE = .FALSE.


READ*, A


DO WHILE(.NOT.DONE)


   DONE = .TRUE.


   DO 5 J = 4,2,-1


 A(J) = A(J) + 1 

 
      IF(A(J).GT.A(J-1)) THEN

             K = A(J-1)

             A(J-1) = A(J)

             A(J) = K

             DONE = .FALSE.


      ENDIF

5
   CONTINUE

     ENDDO

     PRINT*, A

     END

Input:

5   14   -3   1   


Question 4 (8 POINTS):  
What is the output of the following program?                                                                                                                                              
INTEGER A(8), I

READ*,(A(2*I), A(2*I-1), I = 4,1,-1)

PRINT*, (A(I), I = 2,8,2)
END

Input:

4   -5   3   9   11   15   7   20

Question 5 (12 POINTS):  
What is the output of the following program?                                                                                                                                              

SUBROUTINE FIRST (N,M,L)

      REAL  N,M,L

      N=N-M

      M=M*N


PRINT*,N,M

      CALL SECOND (N,M,L)

      RETURN

      END

      SUBROUTINE SECOND (X,Y,Z)   

      REAL  X,Y,Z

      Z =THIRD(X,Y)


PRINT*,Z

      Y =2.0*Z

      X =2.0*Y

      RETURN

      END

      REAL FUNCTION THIRD(J,K)

      REAL J,K

      THIRD =J+K

      RETURN

      END

      REAL A,B,C

      READ*, A,B

      CALL FIRST(A,B,C)

      PRINT*, A,B,C

          END

Input:


5   2

Question 6 (9 POINTS):  
What is the output of the following program?                                                                                                                                              

DIMENSION X(3)


DO 35 I = 1,3

35
   READ*, (X(I),K=1,MOD(I,3)+1)


DO 40 I = 3,1,-1

40
   PRINT*, REAL(INT(X(I)))

END
Input:


 3.0   -6.5   11.9
-5.3    7.1   -2.8

 4.2   16.1   -30.0

Question 7 (6 POINTS):  
What is the output of the following program?                                                                                                                                              
     DO 1 K = 1,3,2

        DO 1 N = K,4-K,(-1)**(K/3)

  1       PRINT*,('*',L = 1,N)

       END

Question 8 (8 POINTS):  
Circle the equivalent WHILE of the following DO:


 SUM = 0


 DO 77 X = 2, 100, 2


    SUM = SUM + X**2
   77 CONTINUE

	a.
SUM = 0


X = 2

DO WHILE (X.LE.100)

   X = X + 2


   SUM = SUM + X**2


END DO

	b.
SUM = 0


X = 2

DO WHILE (X.LE.98)

   SUM = SUM + X**2


   X = X + 2


END DO


	c.
SUM = 0


X = 0


DO WHILE (X.LT.100)


   X = X + 2


   SUM = SUM + X**2

END DO
	d.
SUM = 0


X = 2

DO WHILE (X.LE.100.OR.X.GE.2)

   SUM = SUM + X**2


   X = X + 2


END DO

	e.
SUM = 0


X = 2

DO WHILE (X.LE.102)

   SUM = SUM + X**2


   X = X + 2


END DO
	f.
SUM = 0


X = 2

DO WHILE (X.LT.102)

   X = X + 2


   SUM = SUM + X**2


END DO


Question 9 (10 POINTS): 
Write a subroutine REVERSE that receives a one dimensional integer array X of size N. Your subroutine should return the reverse of X in another array Y, which is of equivalent size.   

Declare (define) all used variables (don’t use implicit definitions) 



Question 10 (15 POINTS):  
Write a main program that declares an integer array X of size 100. The program should ask the user to enter the size N of elements, then reads these N elements into array X. Your program should print whether array X is symmetric or not after calling subroutine REVERSE in previous question. A symmetric array is the array that would remain unchanged if it has its elements reversed. 

NOTE: FORTRAN doesn’t allow comparing whole arrays in one relational expression, instead, you have to do element by element comparisons. Write your program such that once array X is found not to be symmetric, the program stops testing any remaining elements in the array and prints that it is not symmetric. 
Declare (define) all used variables (don’t use implicit definitions) 




Question 11(10 POINTS):  
A subprogram could be viewed as a unit that takes zero or more input arguments, and produces a zero or more outputs (depending on the problem it is designed to solve) as we can see in the following diagram: 





Based on the subprogram diagrams that you see in the first column of following table, decide whether a given subprogram could be a Function or Subroutine: (Write either YES or NO)
	Subprogram
	Could be a Function?
	Could be a Subroutine?

	
	NO
	YES

	
	YES
	YES

	
	NO
	NO

	
	NO
	YES

	
	YES
	NO


NOTE: Each wrong answer in this question will cancel a correct one. If you are not sure about your answer, then guessing might reduce your score more than not answering. The lowest score for this question is zero.



Output(s)





Input Argument(s)





15         6          4          -2        





















































	INTEGER X(100),Y(100), K, N, L


	LOGICAL SYMMET


	PRINT*, 'ENTER N AND ELEMENTS OF X'


	READ*, N, (X(K), K = 1, N)


	CALL REVERSE(X,Y,N)


	SYMMET = .TRUE.


	L = 1


	DO WHILE (SYMMET.AND.L.NE.N)


		IF (X(L).NE.Y(L)) SYMMET = .FALSE.


		L = L + 1


	ENDDO


	IF (.NOT.SYMMET) THEN


		PRINT*, 'ARRAY IS NOT SYMMETRIC'


	ELSE


		PRINT*, 'ARRAY IS SYMMETRIC'


	ENDIF


	END

















0         9         13         17           





63            14            10
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		SUBROUTINE REVERSE(X,Y,N)


		INTEGER N, X(N), Y(N), I, J


		J = N


		DO 10 I = 1, N


			Y(I) = X(J)


			J = J - 1


10		CONTINUE


		RETURN


		END











7	11	3	4





Key Solution (A)








Please circle your section:
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Reverse Logic: 3 Points
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Correct loop structure and boundaries: 3 Points
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