                                                 LECTURE NOTES

ARITHMETIC EXPRESSIONS (OPERATORS)                             ASSOCIATIVITY
Highest priority                  unary plus(+),unary minus(-)                              R to L

                                                     *, / , %                                                        L to R      

                                               addition(+),subtraction(-)                                 L to R

Lowest priority                                    =

                  a= -b*c/d-e;

                       __
                        1.

                       ____
                         2.

                       _____

                         3.
                        ________

                          4. 

                  _____________

                          5.  

                                       NUMERIC NATIVE DATA TYPES
                                                              Integer

               

                               Byte              short                 int                     long

Number of                8                   16                   32                       64

   Bytes     

                                                               Real


                                                     Float            double    

32 64        

                                                 LOGICAL OPERATORS
Highest priority                                       arithmetic operator


                                                                            ! 

                                                                     <,<=,>,>=   
                                                                           &&

lowest priority                                                      ||                                                                  

                                                     DE MORGAN’S LAWS
         (a and b)’ = a’ or b’

         (a or b)’ = a’ and b’

if ( !(a>b || a>c))

        x=0;

                                      ===>    if (a<= && a<=c)                


                                                              x=0;

Example: Implement a method that will return true if a>b>c . All variables are type int.

              public static boolean CheckValue (int a,int b,int c)

              {

               
if (a>b && b>c)




return(true);



else




return(false);                                        

              }   

//


{



return(a>b && b>c);

}

Two programs  studied in class on March 25 and 27.

Program 1:  Display the prime numbers within a range

/**

 * Write a description of class class1 here.

 * 

 * @author: Fazli Can

 * @version: Find prime numbers between n1 and n2 (n2 >= n1 > 0).

 */

import cs1.Keyboard;

public class class1

{

    public static void main(String args[ ])

   {

        int n1, n2;

        System.out.println("Enter two positive integers n1 and n2." +

                           "\nn1 should be greater than n2");

        System.out.print("n1: ");

        n1= Keyboard.readInt( );

        System.out.print("n2: ");

        n2= Keyboard.readInt( ); 

        if( n1 < 0 || n1 > n2) 

            System.out.println("** Error: illegal input");

        else

            listPrimes(n1, n2);    

    }

//==================================================================

    public static void listPrimes(int n1, int n2)

    {

        System.out.println("Prime no.s between " + n1 + " and " + n2 + ": ");

        for(int i= n1; i <= n2; i++)

            if(primeNumber(i))

                System.out.println("\t" + i);

    }

//==================================================================

    public static boolean primeNumber(int n)

    {

        boolean result;

        result= true;

        if(n == 1 || n!= 2 && n%2 == 0)

            result= false;

        for(int i= 3; result && i < n; i++)

            result= n%i != 0;

        return(result);

    }

}

Program 2:  Binary to Decimal Conversion Using Strings.

/**

 * Write a description of class class1 here.

 * 

 * @author Fazli Can

 * @version: Binary (String) to Decimal Conversion

 */

import cs1.Keyboard;

public class class1

{

   public static void main (String[ ] args)    

   {   

        String binaryNumber;

        int decimalEquivalent;

        char userResponse;

        do {

            binaryNumber= userStringInput( );

            decimalEquivalent= decValue(binaryNumber);                

            System.out.println("binaryNumber: " + binaryNumber

                             + "\ndecimalEquivalent: " + decimalEquivalent);

            System.out.println("\n"================================" + 

                               "Do you want to enter one more number (Y, N):");

            userResponse= Keyboard.readChar( );

       } while (userResponse == 'Y' || userResponse == 'y');

    }

//==================================================================

    public static String userStringInput( )

    {

        String userInput;

        int strLength;

        boolean inputError;

        System.out.println("Enter a binary number (max lenght 8 bits):");

        userInput= Keyboard.readString( );

        // Check its size.

        strLength= userInput.length( );

        inputError= strLength > 8;

        while(inputError) {

            System.out.println("*** Error: String is too long.");

            System.out.println("Enter a binary number (max lenght 8 bits):");

            userInput= Keyboard.readString( );

            inputError= userInput.length( ) > 8;

        }

        return(userInput);

    }

// see the next page.

//==================================================================

    public static int decValue(String binNo)

    {

        int strLength= binNo.length( );

        int decEqu, bitValue;

        decEqu= 0;

        for(int i= 0; i < strLength; i++) 

            switch(binNo.charAt(i)){

                case '0':

                          decEqu= 2*decEqu;  

                          break;

                case '1':

                          decEqu= 2*decEqu + 1;

                          break;

                default:

                           System.out.println("** Error: illegal character, take it as zero.");

                           decEqu= 2*decEqu;

                           break;

            }  // end of switch;

        return(decEqu);

    }

}

Question1

Design and implement a progran that finds the roots of a quadratic equation.Use two methods to find the two roots of the equation.

Answer 1;

import cs1.Keyboard;

public class quadricEquations

{

    public static double firstRoot(double firstCoef, double secCoef, double constant)

    {

        double a,b,c;

        double root1;

        a=firstCoef;

        b=secCoef;

        c=constant;

        //Finds the roots (if exists) 

        double delta=Math.pow(b,2)-(4*a*c);

        if(delta<0)

            root1=0;        

        else

        {

            root1=(-b + Math.sqrt(delta)/(2*a));    


    }

        return(root1);

    }

//==================================================================

    public static double secondRoot(double firstCoef,double secCoef, double constant)

    {

        double a,b,c;

        double root2;

        a=firstCoef;

        b=secCoef;

        c=constant;

        //Finds the roots (if exists) 

        double delta=Math.pow(b,2)-(4*a*c);

        if(delta<0)

           root2=0;

        else

        {


         root2=(-b - Math.sqrt(delta)/(2*a));

        }

        return(root2);

    }    

    public static void main(String[]args)

        {

            double a,b,c;

            double root1,root2;

            System.out.println("Enter a (first coefficient):");

            a=Keyboard.readDouble();

            System.out.println("Enter b (second coefficient):");

            b=Keyboard.readDouble();

            System.out.println("Enter c (constant):");

            c=Keyboard.readDouble();

            root1=firstRoot(a,b,c);

            root2=secondRoot(a,b,c);

            if(root1==0&&root2==0)

                System.out.println("It doesnt have a real root or it isnt a quadric");

            else

                System.out.println("root1="+root1+"\n root2="+root2);

        }

}

Question 2

Trace the following statements for given integers.

(all variables are of type integer)

      a

b
c

______________________________

            5

2
3

        4

3
6

        2

7
3
       

a)

if(a/b>a/c&&c/b>c/a)



i=1;


else



i=0;

b)


if(!(a+b%c/2>=a&&a>b||a>c))



i=1;


else



i=0;

Answer 2

a)


i=1       i=1     i=0 

b)



i=0       i=0     i=1

Question 3: Make a game called number guessing. You try to find the number by guessing that computer selects randomly between 1 and 100. This program should resume until end of the each game. It should also continue before player wants not to play. There should be a method which chooses random number between 1 and 100.

Answer 3:

import java.util.Random;

import cs1.Keyboard;

public class numgame

{
public static void main (String [] args)


{



String resume="y";



while(resume.equals("y"))



{




System.out.print("Enter your guess between 1 and 100: ");




int guess=Keyboard.readInt();




int randomNum=setNum();




while(guess!=randomNum)




{





while(guess<randomNum&&randomNum-guess>20)





{






System.out.println("You are so far from the answer try bigger numbers"






+"\n enter again your guess: ");






guess=Keyboard.readInt();





}





while(guess<randomNum&&randomNum-guess<20)





{






System.out.println("You are getting close to the answer try bigger numbers"






+"\n enter again your guess: ");






guess=Keyboard.readInt();





}





while(guess>randomNum&&guess-randomNum>20)





{






System.out.println("You are so far from the answer try smaller numbers"






+"\n enter again your guess: ");






guess=Keyboard.readInt();





}





while(guess>randomNum&&guess-randomNum<20)





{






System.out.println("You are getting close to the answer try smaller numbers"






+"\n enter again your guess: ");






guess=Keyboard.readInt();





}




}





if(guess==randomNum)




{





System.out.println("You won. Do you want to play again(y/n)?");





resume=Keyboard.readString();




}



}


}

//------------------------//--------------------------//-----------------------//---------




public static int setNum()


{



int answer=0;



answer=((int)(Math.random()*99)+1);



return (answer);


}

}

Question 4: Design and implement a program to test strings if they are palindromes.

Answer 4:

import cs1.Keyboard;

public class PalindromeTester

{

   public static void main (String[] args)

   {

      String str, another = "y";

      int left, right;

      while (another.equalsIgnoreCase("y")) // allows y or Y

      {

         System.out.println ("Enter a potential palindrome:");

         str = Keyboard.readString();

         left = 0;

         right = str.length() - 1;

         while (str.charAt(left) == str.charAt(right) && left < right)

         {

            left++;

            right--;

         }

         System.out.println();

         if (left < right)

            System.out.println ("That string is NOT a palindrome.");

         else

            System.out.println ("That string IS a palindrome.");

         System.out.println();

         System.out.print ("Test another palindrome (y/n)? ");

         another = Keyboard.readString();

      }

   }

}

Question 5: Make a program which finds the multipliers of the input number with its powers. This program should continue until user enters 0. It also gives an error message if user enters negative numbers. 

Answer 5:

import cs1.Keyboard;

public class factorization

{


public static void main (String[] args)


{



int  number,i,digit,space;



System.out.println("Enter a positive number to get it's multipliers or 0 to exit: "); 



number=Keyboard.readInt();



while (number<2&&number!=0)



{



System.out.println("Error you entered a number less than 0 please reeenter a number or 0 to exit: ");



number=Keyboard.readInt();



}



while(number>1)



{




System.out.println("Prime 
Exponent\n------   --------");




for(i=2;i<=number;i++)




{






int power=0;





while(number%i==0)





{






number/=i;






power++;





}





if (power>0)





{   






int k=i;






digit=0;






while((k%10)>0)






{








digit++;







k/=10;






}






space=1;






while(space<=(5-digit))






{







 System.out.print(" ");







 space++;






}






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





}




}




System.out.println("Enter a positive integer to find it's multipliers or enter 0 to exit: "); 





number=Keyboard.readInt();





while (number<2&&number!=0)





{






System.out.println("Error, you entered negative number please reenter a number or enter 0 to exit: ");






number=Keyboard.readInt();





}




}

 
}

}
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