CSCI 201: Loops (Ch. 5.1­5.2) 

From Selection to Repetition

· The if statement and if/else statement allow a block of statements (i.e., statements enclosed in { }’s)to be executed selectively: based on a test

   if (area > 20.0)

   {

      cout << area << " is large" << endl;

   } 

· The while statement repeatedly executes a block of statements while  the test is true

   int number = 0;

   while (number < 12)

   {

      cout << number << endl;

      number = number + 1;

   }

Semantics of while loop

if (test)              


  while (test)

{                      

 
 
{

  statements;           

 
    statements;

  statements;          

 
    statements;

}                     


 
 }








Anatomy of a loop: 3 Parts

· Initialize: Initialize variables used in the loop test 

· Test: The loop test is evaluated before each loop iteration

· Update: The loop body must update some variable/expression used in the loop test so that the loop eventually terminates

· If loop test is always true, loop is infinite

Infinite loops

· Sometimes your program will be “stuck”,  control-C to stop

· What’s the problem in the loop below? 

    cin >> num;

    int start = 1;

    while (start != 0)

    {   

        start += 2; // start = start + 1

        cout << start << endl;

    }

An Example Problem: add up digits of a number

· If we have a number like 27 or 1,618 what expression yields the number of digits in the number (hint, think log)

· Which digit is easiest to get, how can we access it?

· How can we chop off one digit at-a-time?

int digitSum(int n)

// post: returns sum of digits in n

{

                                      // what’s needed here?

     while (n > 0) 

    {  

         sum += n % 10;

                              // what’s needed here?

     }

     return sum;

}

The for loop

· In many coding problems a definite loop is needed. Number of iterations known before loop begins and simple to calculate and  use in loop 

· Initialization, test, update are localized into one place, harder to leave update out, for example:

while loop:




for loop:

 int num = 0;


for(int num = 0; num < 12; num=num+1)

  
 while (num < 12)


   cout << num;

  
 {

    
   
 cout << num << endl;

     
 num = num + 1;

   
 }

Shorthand for increment/decrement

· Lots of code requires incrementing a variable by one

· Three methods, using +, using +=, and using ++

         num = num + 1;

         num += 1;

         num++;

· We use postincrement ++, also possible to write ++num

· These differ on when the increment is performed, but this difference doesn’t matter when used as abbreviation for the statement n += 1; in a single statement

· Similarly there are postdecrement (and predecrement)

num = num - 1;       num -= 1;           num--;

The do-while loop

· The while loop may never execute, some loops should execute at least once

· Prompt for a number between 0 and 100, loop until entered

do

{   

    cout << "enter a number in range [0..100] ";

    cin >> num;

} while (num < 0 || 100 < num);

· Execute while the test is true, in example above what must be true when loop terminates?

Nested loops

· Sometimes one loop occurs in another

· Generating tabular data

· Often code is simpler to reason about if inner loop is moved to another function

int j,k;

for(j=1; j <= 6; j++)

{   

    cout << j;

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

    {   

        cout << "\t" << j*k;

    }

    cout << endl;

}

· What’s printed? What’s the purpose of the inner loop?
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