
Fundamentals of Programming
Lecture 8

C Operations



Remember: average score
  float score,sum;
  int n;
  
  sum = 0;
  n = 0;
  while (1) {
    scanf("%f", &score);
    if (score < 0)
      break;
    sum = sum + score;
    n++;
  }

  printf("average=%f\n", sum/n);

average.c
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Divide by zero!
  sum = 0;
  n = 0;
  while (1) {
    scanf("%f", &score);

    if (score < 0)
      break;

    sum = sum + score;
    n++;
  }

  printf("average=%f\n", sum/n);

average.c     sum = 0;
  n = 0;
  while (1) {
    scanf("%f", &score);

    if (score < 0)
      break;

    sum = sum + score;
    n++;
  }

  if (n == 0) 
    printf("No score entered!\n");
  else
    printf("average=%f\n", sum/n);

average2.c



Divide by zero!

#include <stdio.h>

int main() {
  int a,b;  

  a = 10;
  b = 0;  
    
  printf("%d\n", a/b);  

  return 0;
}

intdivzero.c
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Divide by zero!

#include <stdio.h>

int main() {
  int a,b;  

  a = 10;
  b = 0;  
    
  printf("%d\n", a/b);  

  return 0;
}

intdivzero.c

#include <stdio.h>

int main() {
  float a,b;  

  a = 10;
  b = 0;  
    
  printf("%f\n", a/b);  

  return 0;
}

floatdivzero.c



printf floating point format
    sum = 0;
  n = 0;
  while (1) {
    scanf("%f", &score);

    if (score < 0)
      break;

    sum = sum + score;
    n++;
  }

  if (n == 0) 
    printf("No score entered!\n");
  else
    printf("average=%f\n", sum/n);

average2.c



printf floating point format
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    scanf("%f", &score);

    if (score < 0)
      break;

    sum = sum + score;
    n++;
  }

  if (n == 0) 
    printf("No score entered!\n");
  else
    printf("average=%.2f\n", sum/n);

average3.c
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    n++;
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printf floating point format
    sum = 0;
  n = 0;
  while (1) {
    scanf("%f", &score);

    if (score < 0)
      break;

    sum = sum + score;
    n++;
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  if (n == 0) 
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  else
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printf floating point format
    sum = 0;
  n = 0;
  while (1) {
    scanf("%f", &score);

    if (score < 0)
      break;

    sum = sum + score;
    n++;
  }

  if (n == 0) 
    printf("No score entered!\n");
  else
    printf("average=%8.2f\n", sum/n);

average4.c
https://www.cprogramming.com/tutorial/printf-format-strings.html 

https://en.wikipedia.org/wiki/Printf_format_string 

https://www.cprogramming.com/tutorial/printf-format-strings.html
https://en.wikipedia.org/wiki/Printf_format_string


Integer division

  int   a, b, c;
  float f, g, h; 

  a = 10;
  b = 4;
  
  c = a/b;
  f = a/b;
  
  printf("%d\n", 
c);
  printf("%f\n", 
f);

intdiv.c



Integer division

  int   a, b, c;
  float f, g, h; 

  a = 10;
  b = 4;
  
  c = a/b;
  f = a/b;
  
  printf("%d\n", 
c);
  printf("%f\n", 
f);

intdiv.c



Integer division

  int   a, b, c;
  float f, g, h; 

  a = 10;
  b = 4;
  
  c = a/b;
  f = a/b;
  
  printf("%d\n", 
c);
  printf("%f\n", 
f);

intdiv.c
  int   a, b, c;
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Integer division

  int   a, b, c;
  float f, g, h; 
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  b = 4;
  
  c = a/b;
  f = a/b;
  
  printf("%d\n", 
c);
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Integer division

int   a, b, c;
float f, g, h; 

a = 10;
b = 4;
  
c = a/b;
f = a/b;
  
printf("%d\n", 
c);
printf("%f\n", 
f);

intdiv.c
int   a, b, c;
float f, g, h; 

a = 10;
b = 4;
  
g = a;
h = b;
  
f = g/h;
  
printf("%f\n", 
f);

intdiv2.
c int   a, b, c;

float f, g, h; 

a = 10;
b = 4;

g = a;
h = b;
  
f = g/h;
f = a/h;
f = g/b;
f = (float) a / (float) 
b;
f = a / (float) b;
f = (float) a / b;

intdiv3.c



operators - precedence

a + b * c



operators - precedence

a + b * c

a + (b * c)



operators - precedence

a / b - d * a



operators - precedence

a / b - d * a

(a / b) - (d * a)



operators - precedence

a * -b - -c * d



operators - precedence

a * -b - -c * d

a * (-b) - (-c) * d



operators - precedence

a * -b - -c * d

(a * (-b)) - ((-c) * d)



operators - precedence

a / b / c



operators - precedence

(a / b) / c



operators - precedence

a - b + c

a + b - c

a * b / c

a / b * c



operators - precedence

a - b + c  ⟹  (a - b) + c

a + b - c  ⟹  (a + b) - c

a * b / c  ⟹  (a * b) / c

a / b * c  ⟹  (a / b) * c



Assignment operators

op usage equivalent

+= a += b a = a + b

-= a -= b a = a - b

*= a *= b a = a * b

/= a /= b a = a / b

%= a %= b a = a % b



increment and decrement

op usage equivalent

++ a++ a = a + 1 (*)

++ ++a a = a + 1

-- a-- a = a - 1 (*)

-- --a a = a - 1



Assignment as an operator



Assignment as an operator



operators - assignment

a = b = c



operators - assignment

a = (b = c)



operators associativity

a = b = c   ⟹   a = (b = c)

a - b - c   ⟹   (a - b) - c



operators associativity

a = b = c   ⟹   a = (b = c)

a - b - c   ⟹   (a - b) - c

right to left

left to right



operators - assignment

a = b = c = d = e;



operators - assignment

- - - a



operators - assignment

- (- (-a))



operators - assignment

- (- (-a))
right to left



increment and decrement



https://www.tutorialspoint.com/cprogramming/c_operators_precedence.htm 

https://www.tutorialspoint.com/cprogramming/c_operators_precedence.htm


operators - comparison

a + b >= c * d



operators - comparison

a > b + c && k == d



operators - comparison

20 > 16 > 10



operators - comparison

(20 > 16) > 10



operators - comparison

1 > 10



https://www.tutorialspoint.com/cprogramming/c_operators_precedence.htm 

https://www.tutorialspoint.com/cprogramming/c_operators_precedence.htm


operators - comparison

a + b >= c * d



operators - comparison

a > b + c && k == d



operators - comparison

20 > 16 > 10



operators - comparison

(20 > 16) > 10



operators - comparison

1 > 10



Count the ratings

1: Bad

2: Average

3: Good

int n, rating, bad, average, good;
  
bad = average = good = 0;
n = 0;
while (1) {
  printf("Enter rating: ");
  scanf("%d", &rating);

  // write your code here!
       
  n++;
}
  
printf("Bad: %.1f%% \n",     100*bad/(float)n);
printf("Average: %.1f%% \n", 100*average/(float)n);
printf("Good: %.1f%% \n",    100*good/(float)n);



Count the ratings
bad = average = good = 0;
n = 0;
while (1) {
  printf("Enter rating: ");
  scanf("%d", &rating);

  if (rating == 1)
      bad++;
  else if (rating == 2)
      average++;
  else if (rating == 3)
      good++;
  else
     break
  n++;
}

  

printf("Bad: %.1f%% \n",     100*bad/(float)n);
printf("Average: %.1f%% \n", 100*average/(float)n);
printf("Good: %.1f%% \n",    100*good/(float)n);

countscores1.c



Count the ratings
bad = average = good = 0;
n = 0;
while (1) {
  printf("Enter rating: ");
  scanf("%d", &rating);

  if (rating == 1)
      bad++;
  else if (rating == 2)
      average++;
  else if (rating == 3)
      good++;
  else
     break
  n++;
}

bad = average = good = 0; 
n = 0; finish = 0;
while (1) {
    printf("Enter rating: ");
    scanf("%d", &rating);

    switch (rating) {
    case 1:
      bad++;
      break;
    case 2:
      average++;
      break;
    case 3:
      good++;
      break;
    default:
      finish = 1;
      break;
    }

    if (finish == 1)
      break;
    n++;
  }
  

countscores1.c countscores2.c 



Count the ratings
bad = average = good = 0;
n = 0;
while (1) {
  printf("Enter rating: ");
  scanf("%d", &rating);

  if (rating == 1)
      bad++;
  else if (rating == 2)
      average++;
  else if (rating == 3)
      good++;
  else
     break
  n++;
}

bad = average = good = 0; 
n = 0; finish = 0;
while (1) {
    printf("Enter rating: ");
    scanf("%d", &rating);

    switch (rating) {
    case 1:
      bad++;
      break;
    case 2:
      average++;
      break;
    case 3:
      good++;
      break;
    default:
      finish = 1;
      break;
    }

    if (finish)
      break;
    n++;
  }
  

countscores1.c countscores2.c 



int n, rating, finish;
int bad_average, good;
bad_average = good = 0;
n = 0;
finish = 0;

while (1) {
    printf("Enter rating: ");
    scanf("%d", &rating);

    switch (rating) {
    case 1:
    case 2:
      bad_average++;
      break;
    case 3:
      good++;
      break;
    default:
      finish = 1;
      break;
    }
    if (finish)
      break;
    n++;
}

printf("Bad & Average: %.1f%% \n",100*bad_average/(float)n);
printf("Good: %.1f%% \n", 100*good/(float)n);

countscores3.c 

countscores3.c 



logical operators

10 < a && a < 16



logical operators

if (|a| > 10)



logical operators

a > 10 || a < -10



logical operators

!(a <= 10 && a >= -10)



logical operators

!(a == b)  a != b



confusing '==' with '='
while (1) {

    safe = check_safe();

    if (safe = 1) {

      demolish_the_building();

      break;

    }

    else
      wait_5_seconds();

  }







int fail = 0;
double grade;

while (1) {
    scanf("%lf", &grade);

    if (grade == -1)
      break;

    fail = fail || grade < 10;
}

if (fail)
    puts("Fail!");
else
    puts("Pass!");

passfail1.c
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int fail = 0;
double grade;

while (1) {
    scanf("%lf", &grade);

    if (grade == -1)
      break;

    fail = fail || grade < 10;
}

if (fail)
    puts("Fail!");
else
    puts("Pass!");

int fail = 0;
double grade;

while (1) {
    scanf("%lf", &grade);

    if (grade == -1)
      break;

    fail = fail || (grade < 10);
}

if (fail)
    puts("Fail!");
else
    puts("Pass!");

passfail1.c passfail2.c 

more readable






