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University of the Gambia

CPS101 -- Introduction to Programming

Assignment 04:
FOR Loops, While Loops & Nesting

Due:  12 December 2005 @ 15:00
1. Some new abbreviations to make assignment easier:

x = x + a;
can be shortened to

x += a;
x = x + 1; 
can be shortened to

x++;

(What about ++x ?)

2. A for loop puts the important parts of a loop on the first line:

for ( <start statement> ; <conditional test expression> ; <iterative statement> ) {

<loop statement>

}

this is equivalent to a while loop which puts the important parts on separate lines:

<start statement>

while ( <conditional test expression> )

{


<loop statement>


<iterative statement>

}
Example 1 - FOR loop:  You can see that the counter variable i begins at 1, goes up to but not including 10, and increases one at a time:

int i; // you don't need to initialize i, the for loop will
for (i=1; i<10; i++) {  // loop from 1 to 9

System.out.println("Here is i: "+i);

} // end for
Example 2 - WHILE loop: Here is the same loop as Example 1 except this uses a while loop:

int j = 0; // You MUST initialize j
while (j<10) { // loop from 0 to 9

System.out.println("Here is j: "+j);


j++;

} // end while
Example 3 - Nested Loops: It is often useful to nest loops -- put one loop inside another.  For example, here is how to use two for loops to print a multiplication table:

    int x, y;

    for (x=1; x<=10; x++) { // start outer loop
      for (y=1; y<=10; y++) { // start inner loop
        System.out.println("x="+x+", y="+y+", x*y= "+(x*y));

      } // end inner loop
      System.out.println("\n"); // this is ONLY in outer loop!
    } // end outer loop
A few important things to note:

· There are two semicolons separating the three parts of a for loop.

· Just like while loops, for loops will execute exactly 1 statement without curly braces { }; to execute more statements, curly braces { } are required.  For legibility and to avoid errors, I suggest you ALWAYS use curly braces.
· Indentation is important to help humans read and understand which statements are in which loop, especially in nested loops. 

· The first System.out.prinln in Example 3 is inside the innermost loop with y, but the second System.out.prinln is inside only the loop with x.

· break is a command you can put anywhere inside of a loop to stop the loop.

· continue is a command you can put anywhere inside of a loop to force it to go on to the next loop iteration.  For example the following for loop will only loop 123 times, not 1000 times:


int findMe = 123;

    
for (int i = 1; i < 1000; i++) {


         if (i != findMe) { continue; }

   
    if (i == findMe) { break; }

   
} // end for
· You'll notice that a lot of for loops could be written as while loops, and vice versa. This is because the for loop is actually a special case of while that enables you to iterate a loop a specific number of times. You could just as easily do this with a while and then increment a counter variable inside the loop. Either works equally well. This is mostly just a question of programming style and personal choice.

· In a for loop you can initialize the loop variable from within the <start statement> directly, for example you could re-write Example 1 from above this way:

for (int i=1; i<10; i++) { // i is initialized here

System.out.println("Here is i: "+i);

} // end for

Assignment:


1: Create a new project in Eclipse called "Assignment04".  Create a new Class in that project called "Assignment04".  Create a main() method.  Inside of your main() method create a new instance of the Assignment04 Class called myAssignment04Tester.

2. Write three methods called example1(), example2(), and example3() which include the code from Examples 1, 2, and 3 above.  Test your methods by adding this code to your main() method:



myAssignment04Tester.example1();


myAssignment04Tester.example2();


myAssignment04Tester.example3();

3: Write a method called printPowersOfTwo(int maxNumberIN) which uses a FOR loop to print all the powers of 2, starting at 1, but less than maxNumberIN.  Test your method by adding this code to your main() method:



myAssignment04Tester.printPowersOfTwo(10);


myAssignment04Tester.printPowersOfTwo(1000000);

4: Write a method called printPowersOfThree(int maxNumberIN) which uses a WHILE loop to print all the powers of 3, starting at 1, but less than maxNumberIN.  Test your method by adding this code to your main() method:


myAssignment04Tester.printPowersOfThree(10);


myAssignment04Tester.printPowersOfThree(1000000);

5: Look at the code to print out a multiplication table in example 3 above.  Write a method called printMultiplicationTable(int xIN, int bIN) which prints a similar multiplication table except: 

(a)  you must write your method using while loops instead of for loops, and
(b)  your code should print the table from 1x1 through xIN x yIN
   Test your method by adding this code to your main() method:


myAssignment04Tester.printMultiplicationTable(10, 10);

myAssignment04Tester.printMultiplicationTable(100, 100);
