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Flow of control
Flow-of-control statements in C

– goto

– if-then-else

– conditional operator

– while-do/do-while

– for

– switch

– continue, break

Mostly the same set in java
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The goto
Add symbolic labels (thisisalabel:)to arbitrary

points in your program

goto <label>; transfers control to that point
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The goto… (cont’d)
Combined with condition checking, can accomplish

any flow of control using goto

   a = b * c;
   if (a > 50)
      goto s1;
   printf(“a NOT greater than 50\n”);
   goto s2;
s1:
   printf(“a greater than 50\n”);
s2:
   …
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goto… (cont’d)
General consensus: avoid using goto’s!

“Spaghetti code”?

label6: …code here…
        goto label4;
label3: …code here…
        goto label2;
label4: ….code here…
        goto label3;
label2: …code here…
        goto label5;
…

copyr ight  2007 Douglas S. Reeves 7

goto… (cont’d)
Common exception: use for global exits (bailing

out) for (…)
   for (…)
      for (…) {
         …
         if (disaster)
            goto whoops;
      }
…
whoops:
   /* clean up the mess here
      and abort execution */
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If-Then-Else
Examples

Using braces to delimit block statements

If you don’t use braces, only the first statement
after the if will be executed conditionally

if (a < b)
   d = e;

if (a < b < c)
   d = e;

if (a < b)
   d = e;
else
   d = f;

if (a < b)
{
   d = e;
   (void) printf(“d = %d\n”, d);
}

watch out!
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If-Then-Else (cont’d)
Nested if-then-else and the "dangling else”

– indentation is meaningful for people, but not to
compilers!

if (a < b)

   d = e;

   if (x > y)

      g = h;

   else

      d = f;

if (a < b)

   d = e;

   if (x > y)

      g = h;

else

   d = f;

? ?
if (a < b)

{

   d = e;

   if (x > y)

      g = h;

}

else

   d = f;

?
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The Conditional Operator
A terse way to write if-then-else statements

This is equivalent to (shorthand for)

Advice: can be hard to read, use sparingly

No equivalent in Java

c = (a > b) ? d : e;

if (a > b)

   c = d;

else

   c = e;
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The switch-(case) statement
For writing long-ish sequences of comparisons to

integer constants, and actions to occur if
matched

Example: instead of writing this…

if ((a == 1) || (a == 3))

   (void) printf(“small value\n”);

else if (a == 10)

   (void) printf(“big value\n”);

else   /* this is the default */

   (void) printf(“illegal value\n”);
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switch-case… (cont’d)
…write this:

switch (a)
{
   case 1:
   case 3:
      (void) printf(“small value\n”);
      break;
   case 10:
      (void) printf(“big value\n”);
      break;
   default:
      (void) printf(“illegal value\n”);
}
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switch-case (cont’d)
After evaluating case (+ executing statements

under it if condition is satisfied) execution “falls
through” to the next case
– finally arriving at the default case, which will always

evaluate to TRUE

If no conditions are TRUE, and there is no
default statement, nothing gets executed

If you want to stop “falling through” (i.e., exit the
switch statement), use break
– failure to use break after case is a common error
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switch-case… (cont’d)
Example

switch (a)
{
   case 1:
   case 3:
      (void) printf(“small value\n”);
   case 10:
      (void) printf(“big value\n”);
   default:
      (void) printf(“illegal value\n”);
}
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while Statement
Examples

The statements will be executed 0 or more times
(0 if condition initially evaluates to FALSE)

while (a > b)
   b *= 2;

while (a > b) {
   x <<= 1;
   b *= 2;
}

copyr ight  2007 Douglas S. Reeves 16

while… (cont’d)
The effect of    while (1) { … };  ?

What if there’s no body to the while statement?

– why is this useful?

while (1) {
   b *= 2;
   (void) printf(“Another iteration.\n”);
}

while ((c = getchar()) != ‘\n’)
   ;
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do-while Statement
Examples

The statements are executed 1 or more times
(i.e., condition is evaluated after the body is
executed)

do
   b *= 2;
while (a > b);

do
{
   x <<= 1;
   b *= 2;
}
while (a > b);
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for Statement
Used for iterating (usually, a fixed number of

times) e.g.,

Can easily be written equivalently with a  while-
statement

for ( i = 0; i < 10; i++ )
   b *= 2;

b = 0;
for ( i = 1; i < 3; i++ )
   for ( j = 6; j < 8; j++ )
      b += (i * j);

how many times executes?

Why not 1 to 11?
         1023 to 1033?
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for… (cont’d)
The value of the counter after the loop is exited is

valid and can be tested or used

Some parts of the expression can be missing;
default to null statement

for ( i = 0; i < 10; i++ )
   b *= 2;
(void) printf(“b was doubled %d times\n”, i);

for (  ; i < 10; i++ )
   b *= 2;

no initialization
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for… (cont’d)
Legal to modify the index counter in the body of

the loop, but is it smart?

k = 5;
for ( i = 0; i < 10; i++ )
{
   b *= 2;
   if (b > 6000)
      i = k, k += 3;
}
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break Statement
Terminates execution of closest enclosing for, while, do,

or switch statement

switch (a)
{
   case 1:
   case 3:
      …;
      break;
   case 10:
      …;
      break;
   default:
      …;
}

b = 4;
for ( i = 0; i < 10; i++ )
   for (j = 0; j < 5; j++) {
      b += 11;
      if ((b % 3) == 0)
         break;
      printf(“b = %d\n”, b);
   }

Unlike Java, there is
no labeled break
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continue Statement
For bypassing 1 iteration of a loop (for, while)

– but not exiting the loop altogether

Example
while ((c = getchar()) != ‘\n’)
{
   if (c == ‘\t’) /* do nothing for tabs*/
      continue;
   /* otherwise process the character
    * here */
   …
}


