Introduction to Scientific and Engineering Computing

Midterm Exam II (5/12/2003)

M. Turan Söylemez

1. What does the following program print out?


2. One norm (1-norm) of a square matrix is defined as the maximum of the sum of absolute values of the elements in columns. That is,


[image: image1.wmf]å

=

=

n

i

ij

j

m

M

1

1

max

,

where n denotes the number of rows. Similarly the sum norm is the sum of absolute values of all elements in the matrix:
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a. Write a function called abs(k) that finds absolute value of an integer.

b. Write a function called oneNorm(M, n) that finds the one norm of a given integer matrix M. 
c. Write a function called sumNorm(M, n) that finds the sum norm of a given integer matrix M.
The following program that uses these functions for example should printout: 10, 21.

main(){

  
int M[3][3]={{1,2,3},{-2,3,2},{7,0,-1}};


printf("%d, %d", oneNorm(M,3), sumNorm(M,3));

}

3. It is required to write a program that reads the names, surnames and marks of students in a class, and sorts these with respect to increasing marks. Maximum number of characters in a name and maximum number of students are determined by compiler directives using constants MAX_CHARS and MAX_STUDS, respectively. For this purpose implement the following steps:

a. Write a function called swapStuds(pmark1, pmark2, name1, name2) that swaps the marks and names of two students. Here, pmark1 and pmark2 are pointers to the marks, and name1 and name2 are pointers to the names of students.

b. Write a function called sort2Studs(pmark1, pmark2, name1, name2) that sorts 2 students with respect to their marks.

c. Write a function called sortStuds(marks, names, n) that sorts mark and name arrays with respect to increasing marks. Here n represents the number of students. 

d. Using these functions, write a program that reads the number of students in a class, the name and mark of  each student, sorts the names and marks and printout the result in a nice format. If the number of students entered exceeds MAX_STUDS the program should produce a warning message and ask the number of students again. Similarly, if the user enters an invalid mark (less than 0 or greater than 100) then the user should be warned, and enter the mark again.

A possible program output is given below:



































* Italic and bold characters represent the characters entered by the user in each execution of the program.





Number of students: 4


Name of student 1: Ali


Mark of student 1: 87


Name of student 2: Veli


Mark of student 2: 67


Name of student 3: Ahmet


Mark of student 3: 175


Invalid mark!


Mark of student 3: 75


Name of student 4: Mehmet


Mark of student 4: 55


Sorted List:


Mehmet  55


Veli    67


Ahmet   75


Ali     87
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void crypt(char *st){


  char *pc;


  for(pc=st; *pc!='\0'; pc++)


    *pc += 1;


}





double f1(double x){


  return (x+1)*(x+1);


}





main()


{


  int s1[]={1,3,7,11};


  int s2[]={2,4,8,12};


  double z1=3.0,z2,v[]={1.5, -2.8, 2.4};


  int k=1, *pk;


  char name[]="Turan", pwd[]="xxxxxx";





  printf("s13 : %d\n", s1[3]);


  printf("chr : %c\n", *(name+2));


  printf("f   : %4.1lf\n", f1(2.5));


  z2=f2(&z1, 2.0);


  printf("z1  : %5.2lf\n", z1);


  printf("z2  : %5.2lf\n", z2);


  table(f1, 1.0, 4.0);


 


  strcpy(pwd, name);


  crypt(pwd);


  printf("pwd : %s\n", pwd);


  pk=&k;


  *pk=2;


  printf("k   : %3d\n", k);


  printf("|v| : %5.2lf\n", infNorm(v,3));


  printf("prd : %d\n", inProd(s1,s2,3));


}





#include <stdio.h>


#include <math.h>








double f2(double *x, double y){


  *x += y;


  return *x-y;


}





void table(double (*pf)(double u), 


               double x1, double x2){


  double x;


  for(x=x1;x<x2;x++)


    printf("f(%4.1lf) = %6.1lf\n",


                         x,(*pf)(x));


}





double infNorm(double *pv, int n){


  int k;


  double nrm=0;


  /*fabs(x) is a function defined in


    math.h that finds the absolute


    value of a real number*/


  


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


    if(fabs(pv[k])>nrm)


      nrm=fabs(pv[k]);


  return nrm;


}





int inProd(int a1[],int a2[], int z){


  int i,p=0;


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


    p += *(a1+i) * *(a2+z-i-1);


  return p;


}
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