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Question 1

Header files are included in C programs to:

a) Make the program easier to debug

b) Allow the program to run on different computers

c) Allow recursive functions

d) Allow the program to use functions in libraries

e) None of the above

Question 2

Which of the following are valid function prototypes in C?

1. typedef  double (*g) (int, int, double);

2. double (*g) (int, int, double);

3. double g (int, int, double);

4. double g (int x, int y, double z);

a) 3, 4

b) 1, 2, 3

c) 2, 3

d) 2, 3, 4

e) 1, 3, 4
Answer: d)

Question 3
Which of the following statements about Bubble Sort is false?
a) There are n passes through the array in the worst case

b) Pass j (inner for loop) takes n-j steps

c) The total number of steps is O(n2) in the worst case
d) The total number of steps of the optimized version is O(nlog(n)) in the worst case

e) After j passes, at least j values are in the correct order
Answer: d)
Question 4

If a binary search of an array A between left and right terminates with left>right
a) The value we are searching for is at A[mid]

b) The value we are searching for is not in the array

c) An error has occurred

d) No action is taken

e) The search starts over

Answer: b)
Question 5
Which of the following statements are false?

1. Binary search can only be applied to sorted data.

2. The secant method requires knowledge of the derivative.

3. Simpson’s algorithm is used to solve systems of equations.

4. The Runge-Kutta algorithm is more accurate than Euler’s algorithm.

5. Mergesort is O(nlgn)

a) 2 and 3

b) 1 and 4

c) 1 and 2

d) 2 and 5

e) 3 and 4
Answer: a)
Question 6

Which of the following statements about root finding algorithms are true?

1. Newton’s method requires evaluating the derivative of the function

2. Newton’s method has a guaranteed and faster convergence than Bisection.

3. Secant method requires evaluating the derivative of the function

4. False position is guaranteed to converge

a) 1 and 2

b) 1 and 3

c) 1 and 4

d) 2 and 3

e) 3 and 4
Answer: c)
Question 7
Suppose you are asked to find a root of f(x) = 2x3 + 3x2 +4. You start with two initial approximations, x1=0 and x2=1. Which of the following algorithms should be used?
a) Use the bisection method with the next approximation  x3 = 0.5

b) Use the secant method with the next approximation x3 = -0.8

c) Use the false position method with the next approximation x3 = -0.8

d) Use the false position method with the next approximation x3 = 0.5

e) None of the above
Answer: b)
Question 8
Suppose you are asked to find a root of the polynomial x3 - 5. Using the Newton-Raphson method and the initial approximation x0 = 2, what is the first approximation to the root, x1, obtained by the algorithm?
a) 1.5

b) 1.25

c) 1.75

d) 1.625

e) None of the above
Answer: b)

Question 9
What is the approximation to the value of 
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 calculated using the midpoint method with 2 panels (i.e., Δx = 2) ? 

a) 20
b) 24

c) 28
d) 36
e) None of the above

Answer: b)
Question 10
What is the approximation to the value of 
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 calculated using the trapezoidal method with 2 panels (i.e., Δx = 2) ? 

a). 20

b). 24

c). 28

d). 36

e). None of the above

Answer: c)
Question 11
If the bubble sort algorithm is applied to the array: {5,3,2,4,1}, what will be the arrangement of the elements after two passes?

a) {1,2,3,4,5}

b) {1,2,5,3,4}

c) {3,5,2,4,1}

d) {3,5,1,2,4}

e) None of the above
Answer: b)
Question 16
What is the complexity (big-Oh) of the following program segment?

for(i=0;i<n;++i) 

  for(j=0;j<2*n;++j) 

    for(k=1;k<3*n;++k) ;

a) O(n+2n+3n)

b) O(3n)

c) O(n2)

d) O(n3)

e) O(2n)
Answer: d)

Question 13

What values does the following Fortran program output?

PROGRAM exam


IMPLICIT NONE


INTEGER :: c, B


CHARACTER*1 :: A


c = 7


A = "c"


C = 8


B = c


PRINT*, A, c, C, "A", B

END PROGRAM exam

a) 7 7 8 c 7

b) C 7 8 A 7

c) C 8 8 A 8

d) A 7 8 c 7

e) None of the above

Question 14
What does the following C program output?

#include <stdio.h>

void func1(int *A, int *B){   

  int a,b;

  a = *B;

  b = *A;

}

int main(){
  int a=3,b=4;

  func1(&a,&b);

  printf("%d %d\n",a,b);

  return 0;

}
a) 3 4

b) 3 3

c) 4 3

d) 4 4

e) 8 45

Question 15
What is the output of the following C program?

#include <stdio.h>

#include <stdlib.h>

int main(){

  int *p;

  p = (int *) malloc(3*sizeof(int));

  *p = 10;

  p[1] = 13;

  *(p+2) = 16;

  printf("%d  %d  %d\n",*p,*(p+1),*p+2);

  return 0;

}

a) 10   11   12

b) 10   13   12

c) 10   13   18

d) 10   11   18

e) None of the above

Question 16

What is the output of the following Fortran program?

PROGRAM exam

  IMPLICIT NONE

  LOGICAL :: X,Y

  INTEGER :: I=2, J=3

  REAL :: A=5.0,B=9.0

  X = (A/I) < (B/J)

  Y = (J/I) == (B/A)

  X = X .AND. Y

  Y = X .OR. Y

  WRITE (*,*) X, Y

END PROGRAM exam

a)  T
F
b)  T
T

c)  F
T

d)  F 
F

e) The program does not compile

Question 17 
What is the output of the following Fortran program?

PROGRAM EXAM

  IMPLICIT NONE

  INTEGER :: X, MYFUNC

  X = 2

  WRITE (*,*) MYFUNC(X)

  X = MYFUNC(X) + X

  WRITE (*,*) MYFUNC(X)

END PROGRAM

INTEGER FUNCTION MYFUNC(A)

  INTEGER :: A

  A = A * 2

  MYFUNC = A * 2

END FUNCTION

a) 8
48


b) 8
96


c) 8
40


d) 8
80


e) None of the above

Question 18
What is the output of the following C program?
#include <stdio.h>

void calc(int a, int* b){

  int i, j;

  for(i=0; i<3; i++){

    for(j=0; j<i; j++){

      a += i+j;

    }

    *b = *b+i;

  }

}

int main(){

  int i, j;

  i= 0; j = 0;

  calc(i, &j);

  printf("%d, %d\n", i, j);

  return 0;

}
a) 0, 0

b) 0, 3

c) 6, 3

d) 6, 0

e) 0, 0
Question 19
What is the output of the following Fortran program?

PROGRAM EXAM


IMPLICIT NONE


INTEGER :: A=3, B=8


REAL :: CALC


B = CALC(A, B)

A = CALC(A, B)


WRITE(*,*) A, B

END PROGRAM EXAM

REAL FUNCTION CALC(X, Y)


IMPLICIT NONE


INTEGER :: X, Y


IF(X > Y) THEN



Y = Y/X



CALC = Y 


ELSE



CALC = Y/X


END IF

END FUNCTION CALC

a)  0
0

b)  3
0

c)  0
3

d)  0
8

e) None of the above

Question 20
What is the output of the following Fortran program?

program exam


integer :: d(5),h(5)


integer :: i,x


h = 0


do i=1,5



d(i) = (100 + i)/(i+1)


end do


write (*,*) (d(i), i=1,5)


do i=1,5



x = mod(d(i),5)+1



do




if (h(x)==0) exit




x = mod(x+1,5)



end do



h(x) = d(i)


end do


write (*,*) (h(i), i=1,5)

end program

a)   50          34          25          20          17

b)   50          25          20          17          34
c)   17          20          25          34          50

d)   50          34          25          20          17

e)   21         101         51          26          34

Question 21 (Programming in FORTRAN)
You are given a file consisting of 25 lines of data with 25 decimal numbers on each line. Write a Fortran program that reads these values into a matrix, M, of size 25 by 25 and rearranges the values so that the maximum value in each row is on the diagonal. Write the resulting matrix into an output file in column major order.

In summary, your program should:

1. Read one line at a time from the input file and store the values from that line into a row of M.

2. Find the largest value in each row, i, of M and swap it with the value on the diagonal, M(i,i).

3. Output the resulting matrix in column major order into another file.
Question 22 (Programming in C)

In compressible, isentropic air flow through a converging-diverging nozzle, the Mach number at any point in the flow can be related to the cross-sectional area of the nozzle by the following relation:

[image: image3.wmf](

)

3

2

5

6

1

1

*

ú

û

ù

ê

ë

é

+

=

M

M

A

A

,
where A is the cross-sectional area, A* is the throat area, and M is the Mach number.

Given the Mach number and either of the two areas, the third parameter is easy to compute.  However, given both areas, computing the Mach number is more involved.  The equation can be rewritten as:
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This reduces the problem to a root-finding problem.  To simplify the problem declare A and A_star as global doubles, making them accessible to all functions in the source file, and set A_star to 1.


(a) Write a C function with the following prototype to compute  f(M):

double f(double M)

(b) Write a general-purpose implementation of the bisection root-finding algorithm.  It should have the following prototype:

double bisection(DFD fp, double a, double b, double tol)


Where DFD has been defined as :

typedef double (*DfD) (double);

fp is a pointer to the function you would like to bisect, a is the left bound, b is the right bound, and tol is the tolerance.


(c)
Write a program in your main function to print a small table with the following columns:


Area

Mach (subsonic)

Mach (supersonic)


…

…



…


The subsonic solution is obtained from calling bisection with a=0 and b=1 while the supersonic solution is obtained using a=1 and b=5.  Print the table for areas ranging from 1.0 to 3.0 in increments of 0.1 and use a tolerance of 1e-5.
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