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Chapter 16: Exercises 

 

(a) 

struct complex { 

  double real, imaginary; 

}; 

(b) struct complex c1, c2, c3; 

(c) 

struct complex make_complex(double real, double imaginary) 

{ 

  struct complex c; 

 

  c.real = real; 

  c.imaginary = imaginary; 

  return c; 

} 

(d) 

struct complex add_complex(struct complex c1, struct complex c2) 

{ 

  struct complex c3; 

 

  c3.real = c1.real + c2.real; 

  c3.imaginary = c1.imaginary + c2.imaginary; 

  return c3; 

} 

 



 

(a) 

int day_of_year(struct date d) 

{ 

  int day, month, days[] = {0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 

31}; 

 

  /* leap year adjustment */ 

  if ((d.year % 4 == 0) && (d.year % 100 != 0 || d.year % 400 == 0)) 

    days[2]++; 

 

  day = d.day; 

  for (month = 1; month < d.month; month++) 

    day += days[month]; 

  return day; 

} 

(b) 

int compare_dates(struct date d1, struct date d2) 

{ 

  if (d1.year != d2.year) 

    return d1.year < d2.year ? -1 : 1; 

  if (d1.month != d2.month) 

    return d1.month < d2.month ? -1 : 1; 

  if (d1.day != d2.day) 

    return d1.day < d2.day ? -1 : 1; 

 

  return 0; 

} 

 



 

(a) 
int area(struct rectangle r) 

{ 

  return (r.lower_right.x - r.upper_left.x) * 

         (r.lower_right.y - r.upper_left.y); 

} 

(b) 
struct point center(struct rectangle r) 

{ 

  struct point c; 

 

  c.x = (r.upper_left.x + r.lower_right.x) / 2; 

  c.y = (r.upper_left.y + r.lower_right.y) / 2; 

  return c; 

} 

(c) 
struct rectangle move(struct rectangle r, int x, int y) 

{ 

  struct rectangle r1 = r; 

 

  r1.upper_left.x += x; 

  r1.upper_left.y += y; 

  r1.lower_right.x += x; 

  r1.lower_right.y += y; 

  return r1; 

} 

(d) 
bool inside(struct rectangle r, struct point p) 

{ 

  return r.upper_left.x <= p.x && p.x <= r.lower_right.x && 

         r.upper_left.y <= p.y && p.y <= r.lower_right.y; 

} 



Chapter 16: Programming Projects 

 

void print(void) 

{ 

  int i, pos, prev_part_number = 0, num_printed; 

 

  printf("Part Number   Part Name                  " 

         "Quantity on Hand\n"); 

 

  for (num_printed = 0; num_printed < num_parts; num_printed++) { 

 

    /* find any part that hasn't already been printed */ 

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

      if (inventory[i].number > prev_part_number) { 

        pos = i; 

        break; 

      } 

    /* find the part with the smallest number that hasn't 

       already been printed */ 

    for (; i < num_parts; i++) 

      if (inventory[i].number < inventory[pos].number && 

          inventory[i].number > prev_part_number) 

        pos = i; 

 

    printf("%7d       %-25s%11d\n", inventory[pos].number, 

           inventory[pos].name, inventory[pos].on_hand); 

 

    prev_part_number = inventory[pos].number; 

  } 

} 
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void *my_malloc(size_t n) 

{ 

  void *p; 

 

  p = malloc(n); 

  if (p == NULL) { 

    printf("Memory allocation failed\n"); 

    exit(EXIT_FAILURE); 

  } 

  return p; 

} 

 

 
 

int *create_array(int n, int initial_value) 

{ 

  int *a, *p; 

 

  a = malloc(n * sizeof(int)); 

  if (a != NULL) 

    for (p = a; p < a + n; p++) 

      *p = initial_value; 

  return a; 

} 
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