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/* Solution for 2004, Moed A, question 1.a. */ 
 
#include <stdio.h> 
#include <string.h> 
 
void encode(char *word) { 
 
  int len,i,c_num; 
  char c; 
 
  len = strlen(word);   /* Number of characters without the ’\0’ */  
 
  i=0; 
  while (i<len) { /* External while loop */ 
 
    c = word[i]; 
    c_num = 0; 
     
    /* While the next character is identical to c promote  
       the index i and counter c_num. Note that in the first  
  iteration of the internal while loop c will always  
       equal word[i] because i hasn’t been advanced yet.  
  This is why c_num is initialized to zero (and not one) */  
    while (word[i] == c) { /* Internal while loop */ 
      i++; 
      c_num++; 
    } /* Internal while loop */ 
 
    /* The internal while loop ends when word[i] != c, meaning the  
       sequence of c characters has ended. So, we print the character  
       and the length of the sequence before the external while loop  
       moves on to the next character  
    */ 
    printf("%d%c",c_num,c); 
 
  } /* External while loop */ 
 
  printf("\n");  
  /* This is only to have a nice looking output, not mandatory */ 
 
} /* encode */ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



/* Solution for 2004, Moed A, question 1.b. */ 
 
#include <stdio.h> 
#include <string.h> 
 
void min_max_char(char *word) { 
 
  int len,i,j,c_num,min,max; 
  char c,max_c,min_c; 
 
  len = strlen(word);   /* Number of characters without the ’\0’ */  
 
  /* Initializing min to be higher than the maximal possible  
     minimum value */ 
  min = len+1; 
  /* Initializing max to be smaller than the minimal  
     possible maximum value */ 
  max = 0; 
 
  /* The external for loop finds appearances number of each  
     character in the string and updates min and max appropriately   
  */ 
  for(i=0; i < len; i++) { /* External for loop */ 
    c = word[i]; 
    c_num = 0; 
 
    /* The internal for loop scans the whole string and counts the  
       appearances of the character c */ 
    for(j=0; j < len; j++) { /* Internal for loop */ 
       
      if (c == word[j]) 
 c_num++; 
       
    } /* Internal for loop */ 
    /* Now, c_num equals the number of appearances of the  
       character c */ 
     
    /* Check if c appeared more than the current maximum  
       appearing character. If so, replace it with the character c  
    */ 
    if (c_num > max) { 
      max = c_num; 
      max_c = c; 
    } 
 
    /* Check if c appeared less than the current minimum  
       appearing character. If so, replace it with the character c  
    */ 
    if (c_num < min) { 
      min = c_num; 
      min_c = c; 
    } 
     
     
  } /* External for loop */ 
   
  /* Print results */ 
  printf("max char: %c %d\n",max_c,max); 
  printf("min char: %c %d\n",min_c,min); 
 
} /* min_max_char */ 
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/* A solution for the random walking ant on a network given in the 
   first term exam of Computers for Physicists in 2004.  */ 
 
#include <stdio.h> 
#include <stdlib.h> 
 
/* Defines */ 
#define LINKS 3 
#define INPUT_FILE "network" 
#define MAX_NODES 100 
#define STEPS 20 
 
struct node 
{ 
    int links[LINKS]; /* Unidirectional links to three nodes */ 
    int bread; /* Whether there is bread in the node */ 
}; 
 
/* read_network() reads the network specification from a file 
   called network. 
   Arguments: 
   net - an array in which the network specs are to be stored 
   n - the size of the array 
   Returns the number of nodes read. */ 
 
int read_network(struct node net[], int n) 
{ 
    int nodes=0; /* the number of nodes read */ 
    FILE *infile; 
    /* Open the file */ 
    if ((infile=fopen(INPUT_FILE, "r"))==NULL) 
        return 0; /* No nodes read */ 
    /* Read the network specifications */ 
    while (nodes<n && 
           fscanf(infile, "%d %d %d %d", &net[nodes].links[0], 
                  &net[nodes].links[1], &net[nodes].links[2], 
                  &net[nodes].bread)!=EOF) 
        nodes++; 
    fclose(infile); 
    return nodes; /* Return the number of nodes read */ 
} 
 
/* walk() performs a random walk starting with node zero. 
   Arguments: 
   net - the network specification array 
   steps - the number of steps to perform 
   Returns: the number of bread crumbs found by the ant. */ 
 
int walk(struct node net[], int steps) 
{ 
    int bread_crumbs=0; /* No. of bread crumbs */ 
    cur_node=0; /* the current node */ 
    int s; 
    /* Perform steps+1 steps */ 
    for (s=0; s<steps+1; s++) 
    { 
        if (net[cur_node].bread==1) 
        { 
            /* Found bread */ 
            bread_crumbs++; 
            net[cur_node].bread=-1; /* Mark as "eaten" */ 



        } 
        /* Move on */ 
        cur_node=net[cur_node].links[(int)(LINKS*drand48())]; 
    } 
    return bread_crumbs; 
} 
 
void main() 
{ 
    struct node net[MAX_NODES]; /* the network */ 
    int nodes; /* the number of nodes in the network */ 
    int crumbs=0; /* the number of crumbs eaten */ 
    int experiments; /* the number of experiments performed */ 
    int i, j; 
    printf("Enter the no. of experiments: "); 
    scanf("%d", &experiments); 
    if ((nodes=read_network(net, MAX_NODES))==0) 
    { 
        fprintf(stderr, "Unable to open %s\n", INPUT_FILE); 
        exit(1); 
    } 
    for (i=0; i<experiments; i++) 
    { 
        /* Restore "eaten" bread crumbs */ 
        for (j=0; j<nodes; j++) 
            if (net[j].bread==-1) 
                net[j].bread=1; 
        crumbs+=walk(net, STEPS); 
    } 
    /* Print the average */ 
    printf("The average no. of crumbs eaten is %f\n", 
           (float)crumbs/experiments); 
} 
 
 
Notes: 
 
1) Note that nodes<n appears before the fscanf() call. This is rather 
essential since the evaluation of logical expressions is stopped as 
soon as the final outcome of the expression is found. In this case, if 
nodes<n is false (i.e., nodes is equal to n), the fscanf() function is 
not executed so no attempt is made to store data past the array’s valid 
index range and only the first n elements are read. 
 
2) Testing the value of the file pointer is usually a good idea, though 
it was not required according to the question. 
 
3) As soon as the loop in read_network() detects that the end of the 
input file has been reached, it terminates. Thus the number of elements 
truly read is returned correctly. 
 
4) The function walk() performs steps+1 steps so crumbs both in the 
first element and the last element reached are eaten. 
 
5) If the variable crumbs were not cast into float, the average would 
be rounded to the next lower integer value. 
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struct poly{����
      int degree;                      /* the polynomial degree*/ 

  double a[MAX_DEG];    /*polynomial coefficients*/             
}; 
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double eval_poly(struct poly f, double x);��
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void deriv_poly(struct poly f, struct poly *df); 
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struct poly mult_poly(struct poly f, struct poly g);��
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#define MAX_DEG 7777 
 
struct poly { 
  int degree; 
  double a[MAX_DEG]; 
}; 
 
double eval_poly(struct poly f, double x) 
{ 
  double val, 
    cur_pow;                    /* will hold current x power */ 
  int i; 
 
  cur_pow = 1; 
  val = 0.0; 
 
  for (i = 0; i <= f.degree; i++ ) { 
    val += f.a[i]*cur_pow; 
    cur_pow = cur_pow*x;        /* yes, you could use pow() instead */ 
  } 
 
  return val; 
} 
 
void derive_poly(struct poly f, struct poly *df) 
{ 
  int i; 
 
  if ( f.degree == 0 ) {        /* f is a const polynomial */ 
 
    df->degree = 0; 
    df->a[0] = 0; 
    return; 
  } 
 
  df->degree = f.degree - 1; 
  for (i = 1; i <= f.degree; i++) 
    df->a[i-1]=i*f.a[i]; 
 
  return; 
} 
 
struct poly mult_poly(struct poly f, struct poly g) 
{ 
  struct poly fg; 
  int k, i; 
  int M,N; 
 
  N = f.degree; 
  M = g.degree; 
 
  fg.degree = M+N; 
 
  for (k = 0; k <= M+N; k++) { 
 
    fg.a[k] = 0; 
    for (i = 0; i <= N; i++) { 
 
      if ( (k-i >= 0) && (k-i<=M) ) 
        fg.a[k] += f.a[i]*g.a[k-i]; 
    } 



  } 
 
  return fg; 
} 
 
Common Mistakes (and their price in this question): 
 
1) Syntax errors were priced at -2, no matter how many times the same 
error appeared. 
 
For section (a): 
Incorrect algorithm -1/-2pts 
Wrong types -2pts 
 
For section (b): 
Incorrect handling of the case f.degree=0 -1/-2pts 
Incorrect algorithm (e.g., wrong formula for the derivative 
coefficients) -2pts 
Some of you didn’t understand what we wanted and tried to compute the 
value of the derivative at x. -7...-11pts 
 
For section (c): 
Incorrect algorithm (e.g. wrong formula for the new coefficients) 
-2 pts 
Using uninitialized variables (in case this leads to a real error) 
-2 pts 
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#include <stdio.h> 
#include <math.h> 
 
void mydouble(int *x) { 
 *x *=2; 
} 
 
main() { 

int matrix[4][3]; 
int i,j,k=0; 
 
for (i=0; i<4; i+=2) { 
 for (j=0; j<3; j++) { 
  matrix[ i ][ j ] = k; 
  matrix[ i+1 ][ 2-j ] = k/2; 
  k+=3; 
 } 
} 

 
mydouble(&matrix[1][1]+4); 
mydouble(&j); 
mydouble(&k); 
 
matrix[0][0] = j; 
matrix[3][2] = k; 
 

} 
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void print_array(int *arr, int rows, int cols) 
{ 
    int i,j; 
    for (i=0; i<rows; i++) 
    { 
        for (j=0; j<cols; j++) 
        { 
            if (j == 0) 
                printf("%d",*(arr+i*cols+j)); 
            else 
                printf(",%d",*(arr+i*cols+j)); 
        } 
        printf("\n"); 
    } 
} 
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print_array(*matrix,4,3);     
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