Lesson Plan, APCS, Loops (Java)

while loops:

while (condition)

{

   statement1;

   statement2;

   ...

}

// while "condition" is true, the "loop" (statements inside braces) is repeated.

note: the condition is NOT constantly being monitored; the condition is tested before the loop. If true, the entire loop is executed, and then the condition is tested again. If true, the entire loop is executed, etc... until finally the condition is false.

What do you think the following code will do?

while (condition)

   statement1;

   statement2;

It will only "loop" the first statement, and is more clearly written as:

while (condition)

        statement1;

 statement2;

 Hand trace the following loop:

int s = 0;

int i = 1;

while (i <= 4) 

{

  s += i; //s=s+i

  i++;

}

System.out.println(s);

Trace:

What is it doing? 

What is a better variable name for s?  

What happens if the condition of a while loop is false at the start? 

Be sure to give condition variables initial values!!!

What happens if we comment out i++ in the above code? 

If we always want to run through the loop at least once, we may use a do loop:

do

{


statements;

}

while (condition); // condition is checked first at the end of the loop

Another loop : a for loop (combines initialization, incrementing and testing the condition)

for (initialization; condition; increment)

{

  statement1;

  statement2;

  ...

}

example:

int sum = 0;

for (int i=0; i<=4; i++)  //   i is declared in the loop and is accessible in the loop

{

  sum += i;

}

after each loop, it increments, then checks the condition

trace:.

see text, page 214 for scope of an identifier (where it is defined)

What does the following loop do:

for (;;)

{

   statement1;

   statement2;

}

Useful?  (break is a command that instantly pulls out of a loop)

for (;;)

{

   int x=method1();

   if (x<0)


break;

   int y=method2();

   if (y<0)


break;

   method3(x,y); // only do if both are non-negative

}

continue: skips to the end of the loop, and goes to the next pass of the loop (not good for the above loop – why? 

A loop invariant is a a statement that’s is true before the loop begins, and is true after a loop is done. What is the loop invariant in the loop below?

x=2*y;

while (x-y<50)

{


x=2*x;


y=2*y;

}

class code:
As a class, write code for a method  which returns a factorial of a non-negative integer (and run to test)

// The "FactorialEx" class.

import java.awt.*;

import hsa.Console;

/*As a class, write code for a method  which returns a factorial of a 

non-negative integer (and run to test)

*/

public class FactorialEx

{

    public static void main (String[] args)

    {

        System.out.println("Enter a non-negative integer. ");

        int nonNegNumber=Stdin.readInt();

        int result=factorial(nonNegNumber);

        System.out.println(result);

    } // main method

} // FactorialEx class

class code:

As a class, write a method to add user supplied numbers, until the user enters a 0 for a sentinal value. Return the sum. (use a do-while loop)

class code:
Write code for a boolean method which will receive a positive integer argument and return whether or not it is a prime number. Test in a program.

class code

Write a program which asks the user for 10 numbers, and prints how many are prime. Call the "prime" method that you just wrote.

class code
Write a program which asks the user for integers and tells whether each is a prime. Do so until three primes have been entered. Call the "prime" method that you just wrote.

for (p = 2; p <= N; p++)

{

  if (!IsPrime(p))

    continue;

  sum += p;

}

what does the above code do? 

Do you think that p gets incremented after the continue statement?

Replace continue with break. What seems to happen?

(break exits to loop; continue skips the rest of the look, going to then end and testing the condition again)

If we want a random integer from 1 to 6 (to simulate throwing dice), how can we do it? Write a program which asks the user how many random dice rolls are desired. Print the results. 

class code
Use the random number method to simulate rolling two dice 10 times. Print the sum from each rolled pair.

note: a Random object needs to be instantiated BEFORE a loop. If you do so in a loop, each time, the sequence of rand #s gets reset (probably to the same number, unless the internal clock of the computer changes)

class code

Roll two dice a thousand times. From your results, estimate the probability that the sum will be a 7. Also, estimate the probability that the sum will be an 11.

Written Assignment:

I.
do a written trace for the following code (see notes for the style):

a.

i = 18;

x = 3;

while (x < i)

  {i -= x;

    x ++;

  }

System.out.println(x+" "+i);

b.

n = 4;

do

{

  n--;

  System.out.println(n);

 }

while (n > 0)

c.

for (int x = 1; x < 50; x *=2)

  System.out.println(x);

d.

for (int y = 0; y < 4; y++)

  System.out.println(y) ;

  System.out.println(2*y);

Lab: Intro to Loops

#1-5 are worth 18 points each (for a total of 90%). #6 and #7 are optional and worth 7 points each, for a total of up to 104 points. 

1.
Write a program which prints the numbers 5, 10, 15, 20, ... 200 on the screen. Ask the user whether he or she wants to print each number on a different line (ask the user to answer Y or N), and follow the user's wishes. The program should work whether the user types in an upper or lower case response. Your program should be easily adaptable to multiples different than 5. The maximum number printed should be a constant. Use a for loop. Output should look as follows.

examples:

I will print the multiples of 5, up to 200. Do you want each number on a different line? y

5

10

15

.

.

.

200

I will print the multiples of 5, up to 200. Do you want each number on a different line? N

5 10 15 20 25 30 ... 200

2.
Write a program which asks the user a simple yes/no question, and prompts for a response of Y or N. Tell whether the user is right or wrong. If a letter other than Y or N is entered, chastise the user and reprompt. (Allow upper or lower case response; use a while loop) Example :


Is 1997 a presidential election year? Answer Y or N : k


I said to answer Y or N. Reenter your answer : t


I said to answer Y or N. Reenter your answer : y


You're wrong. Get yourself into Mr. Hogan's class, fast!

basic version : 13 points

extra (5 points) :  Your program should call a boolean method IsValidResponse, which receives a char, and returns true if it is Y or N (either case), and false otherwise.

Write the following methods, incorporated in programs which test those methods.

3.
Write a method which receives as an argument the number of numbers to prompt the user for. The method asks the user for that many integers and returns the sum of those user supplied integers. Along with the sum, your method should print the highest number and the percent of the numbers which are even. Use a FOR loop.

static public int sumFinder(int numberOfNumbers)

//pre: receives (as an argument) …

//post: prints … and returns …  (fill in for the …)

For example, if the method receives 3 as an argument, the method should support an interaction looking like the following:

Type in a number (1): 5

Type in a number (2): 7

Type in a number (3): 8

The method would print :  

The highest number is 8, and 33.333% of the numbers are even.

The method would return 20 (the sum of the 3 numbers).

4.
Write a method which receives a maximum sum as an argument, and then prompts the user for integers until the sum of the numbers is greater than that maximum. The method returns the average of those numbers.

For example, if the method receives a maximum sum argument of 15, interaction with the user should look as follows:

enter a number: 5

enter a number: 4

enter a number: 1

enter a number: 6

The method would return 4 (the average of the four numbers which have a sum greater than 15)

5.
Write a method which will simulate playing a series of games. There are two arguments it receives: the maximum number of games played (a positive odd integer), and the percent of times that team A is expected to beat team B. The method will play a series, and return the winner (the char A or B). Be careful not to play any unnecessary games! For example, if the maximum number of games equals 7 (like the World Series), once a team has won, stop simulating games.  

If the method received 5 as the max games and 60 as the percent, your method will use random numbers from 1..100 to play out the series. If 1..60 means an A win and 61..100 means a B win, then the random numbers 55, 30, 90, 59, 4  would mean a victory for team A, 4 games to 1. The method would return the char A. 

Extra :

6.
Adapt #5 so that a Boolean argument is also sent to the function. Call it debug. If true, print out each random number followed by who won that game (thus allowing easy checking of the method). If false, just return the winner without any output.

static public char seriesSimulator(int numGames, double aPctWin, boolean debug)

7.


Write a program which will ask the user for the maximum length of a series (positive odd integer), the percent of times that A is expected to beat B each game, and the number of series to simulate. The program will simulate that many series, and print the percent of times that A beat B. You must use the method that you wrote for #5.

For example, if the series max is 7, the percent is 55, and the number of series is 1000, then the program will simulate 1000 seven game series (where A wins 55% of the games), and it will print what percent of those 1000 series were won by A.

