MODULE -1



Relational Operators

* Relational operators compare two values

 They Produce a boolean value (true or false)
depending on the relationship

a is greater than b
a is greater than or equal to b

aisequaltob

aisnotequaltob

a is less than or equal to b

aislessthanb




Example

Int x = 3;
inty =5;
boolean result;
result = (x > y);

now result is assigned the value false because
3 is not greater than 5



Logical Operators

Symbol Name
&& AND
|| OR
! NOT

&& | |




Example

poolean x = true;
poolean y = false;
boolean result;

result = (x && y);
result is assigned the value false

result = ((x || y) && x);

(x || y) evaluates to true

(true && x) evaluates to true

result is then assigned the value true



Bitwise Operators

e Computers are binary creatures: everything’s
on or off

* For example, computers can’t store decimal
numbers so



Binary Arithmetic

* Everything’s in powers of two
* Turn 78 into:

128 [64 [32 [16 [8 [4 [2 |1
0 i fhiae B (ki
64 8 [4 |2




Accentuate the positive

 Computers don’t know about negative
numbers

e Use the first (leftmost) bit as a sign bit:
1if negative: -5is 11111101
0 if positive:  +5is 00000011



Bitwise Is Binary
 Work with the bits inside the values

* Only good for integral values (integer
numbers, bytes and characters)

Operator Name Description

& AND AND the corresponding bits in the two
operands

| OR OR the corresponding bits in the two
operands

4 XOR XOR the corresponding bits in the two
operands

<< Left shift Shift the bits from right to left

>> Right shift with sign  Shift the bits right and preserve the sign

extension
>>> Right shift with zero Shift the bits right

extension
Complement

Switch 0’'"s and 1' s

~

C



And Shift Your Bits ‘Round and
‘Round

 Bitwise AND of 78 and 34

/8 0 1 0) 0) 1 1 1 O
34 0 0 1 0 O 0 1 O
2 0 0) 0) 0) O O 1 O




Why Bother with Bitwise?

e Use numbers not for themselves but for their
internal representations

 Example: A tic-tac-toe grid might have 0’s for
O’s and 1’s for X's

e Just need 9 bits to do the whole table and
only 27 bits for 3-D tic-tac-toe



Operators Precedence

Parentheses (), inside-out
Increment/decrement ++, --, from left to right
Multiplicative *. 1, %, from left to right
Additive +, -, from left to right
Relational <, >, <=, >=, from left to right

Equality ==, 1=, from left to right
Logical AND

Logical OR

Assighment




Java Control Statements



Control Statements

if else

switch

while

do while

for

break

continue

return

Labeled break, continue



if-else

if(conditional_statement){

statement to be executed if conditions
becomes true

lelsef

statements to be executed if the above
condition becomes false



Flowchart for the If statement
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Flowchart for the if-else statement
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while - loop

while(condition_statementA true){

Statements to be executed when the condition
becomes true and execute them repeatedly until
condition becomes false.

}

E.8.

int X =2;
while(x>5){

system.out.println6 & @I £ dzS 2 F EVYE b
X++;

}
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Body
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——
Boolean FExpressiorn
true false
End loop
Fxecure Body
FExarmmple:
while Ccount <= number)
£
System.out.printCcount + ", ') ;
count+-+3;
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count <= number
true false
Execure Frd loop
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System.out.printCcount + ", ") ;
counti+-—+ ;
x

Display 3.7

Semantics of the while Statement=2



mport java.util.*;

ubTic class WhileDemo

public static void main(String[] args)

{

int count, number;

System.out.printin("Enter a number");
Scanner keyboard = new Scanner(System.in);
number = keyboard.nextInt();

count = 1;

while (count <= number)

{
System.out.print(count + ", ");
count++;

}

System.out.printin();
System.out.printIn("Buckle my shoe.");

sample Screen Dialog 1

Enter a number:
2

1, 2,
Buckle my shoe.

Sample Screen Dialog 2

Enter a number:
3

1. 2: 3

Buckle my shoe.

Sample Screen Dialog 3

Enter a number:

0 he o,
4“-/ ltera op bo dy s

tedzer tlmes
Buckle my shoe.

Display 3.6
7_ whlleLoo




do while - loop

do{

statements to be executed at least once
without looking at the condition.

The statements will be exeucted until the
condition becomes true.

jwhile(condition_statement);



import java.util.¥;

do- while Statement,

class DoWhileDemo

Sample Screen Dialog 1

public class DoWhileDemo

{

public static void main(String[] args)

{

Enter a number:

2

int count, number; 1, 2,

Buckle my shoe.

System.out.printin("Enter a number");
Scanner keyboard = new Scanner(System.in);

number = keyboard.nextInt(); Sample Screen Dialog 2

count = 1;

d

{O Enter a number:
System.out.print(count + ", "); 3
count++; Ly 2 35

}while (count <= number); Buckle my shoe.

System.out.println();

tem.out.printin("Buckl hoe.");
System.out.printin("Buckie my shoe.™); Sample Screen Dialog 3

Enter a number:

0
1,

Buckle my shoe.

Display 3.8
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Flowchart for the while loop
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for - loop

for(initialization; condition; increment/decrement){

statements to be executed until the condition
becomes false

}
E.g:
for(intlxg;}<10;x++){
{eauSYod2 dzu
}

NAyVityoadl
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for (countbDown = 3; countDown >= 0; countDown-——)
€
System.ocout _printin(countDown) ;
System.cout.printinC"and counting. ") ;
¥

Execute Ernd loo,

System.out.printinCcountDown) ; }
System.ocout.printinC™and counting. ") :

— 4

countDown— —

Display 3.12

Scemantics of the Tor Statemment
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public class ForDemo

{
public static void main(String[] args)
:
int countDown;
for (countDown = 3; countDown >= 0; countDown D
{
System.out.println(countDown) ;
System.out.printiln and counting. ~):
¥
System.out.println("Blast off!");
s
: 5

Screen Output

counting.
counting.

counting.

and counting.
Blast off!

Display 3.11

A for Statement



Nested Loops

« The body of a loop can have any kind of statements,
Including another loop.

Ior(llne=0; line < 4; line++) body of
_— outer loo
for (star = 0; star < 5; star++) ] b
System.out.print('*"); ——
System.out.printin(); \‘

}

« Each time the outer loop body Is executed, the inner loop
body will execute 5 times.

o 20 times total

kK k k%
Output: o

%k ok k ok

%k ok k ok



Choosing a Loop Statement

* If you know how many times the loop will be
iterated, use a for loop.

 If you don’t know how many times the loop
will be iterated, but

— It could be zero, use a whie loop
— It will be at least once, use a do- while loop.
* Generally, a while loop Is a safe choice.




break

* Breakis used in the loops and when
executed, the control of the execution will
come out of the loop.

for(int i=0;i<50;i++){

if(i%13==0){

break;

} s A 7 s
{ealdSYdDP2dzi PLINAYy Ut Yoazxl f
}



continue
* Continue makes the loop to skip the current
execution and continues with the next iteration.
for(int i=0;i<50;i++){
if(i%13==0){
continue;

}
[8a0SYP2dzi0 PLINAY (G VO &=+ f

}



return

 return statement can be used to cause
execution to branch back to the caller of the
method.



Labeled break,continue

 Labeled break and continue statements will
break or continue from the loop that is
mentioned.

e Used in nested loops.



Arrays in JAVA



Declaring an Array Variable

* Do not have to create an array while declaring
array variable

— <type> [] variable_name;
— int [] prime;
— int prime|[];
e Both syntaxes are equivalent
* No memory allocation at this point



Defining an Array

* Define an array as follows:
— variable_name=new <type>[N];
— primes=new int[10];

* Declaring and defining in the same statement:
— int[] primes=new int[10];

e |[n JAVA, int is of 4 bytes, total space=4*10=40
bytes



prime

Graphical Representation

8

9

¥

11

11

90

101

2

Index

/

\\\\\\\\\\\Eﬂue



What happens if ...

e We define

— int[] prime=new long[20];
MorePrimes.java:5: incompatible types
found: long]]
required: int[]

int[] primes = new long[20];
N

 The right hand side defines an array, and thus the
array variable should refer to the same type of array



What happens if ...

e We define

— int prime[100];
MorePrimes.java:5: ']' expected
long primes[20];

N

 The C++ style is not permitted in JAVA syntax



What happens if ...

e Valid code:

int k=7;

long[] primes = new long[k];

* |nvalid Code:

int k;

long[] primes =new long[k];

Compilation Output:

MorePrimes.java:6: variable k might not have been initialized
long[] primes = new long[k];

N



Array Size through Input

BufferedReader stdin = new BufferedReader (new InputStreamReader(System.in));
String inData;

int num;

System.out.printIn("Enter a Size for Array:");

inData = stdin.readLine();

num = Integer.parselnt(inData ); // convert inData to int
long[] primes = new long[num];

System.out.printin(“Array Length="+primes.length);

X o

SAMPLE RUN:

Enter a Size for Array:

4

Array Length=4



Default Initialization

 When array is created, array elements are
initialized
— Numeric values (int, double, etc.) to O
— Boolean values to false

— Char values to “\u0000’ (unicode for blank
character)

— Class types to null



Accessing Array Elements

* Index of an array is defined as
— Positive int, byte or short values
— Expression that results into these types
* Any other types used for index will give error
— long, double, etc.
— Incase Expression results in long, then type cast to int
* |Indexing starts from 0 and ends at N-1
primes[2]=0;
int k = primes|[2];



Validating Indexes

 JAVA checks whether the index values are
valid at runtime

— If index is negative or greater than the size of the
array then an IndexOutOfBoundException will be
thrown

— Program will normally be terminated unless
handled in the try {} catch {}



What happens if ...

long[] primes = new long[20];
primes[25]=33;

Runtime Error:
Exception in thread “main” java.lang.ArraylndexOutOfBoundsException: 25

at MorePrimes.main(MorePrimes.java:6)



Reusing Array Variables

e Array variable is separate from array itself

— Like a variable can refer to different values at different
points in the program

— Use array variables to access different arrays
int[] primes=new int[10];
primes=new int[50];
* Previous array will be discarded
* Cannot alter the type of array



Initializing Arrays

* |nitialize and specify size of array while declaring an
array variable

int[] primes={2,3,5,7,11,13,17}; //7 elements
* You can initialize array with an existing array
int[] even={2,4,6,8,10};
int[] value=even;
— One array but two array variables!
— Both array variables refer to the same array
— Array can be accessed through either variable name



Graphical Representation

even

value



Demonstration

long[] primes = new long[20];
primes[0] = 2;

primes[1] = 3;

long[] primes2=primes;
System.out.printin(primes2[0]);
primes2[0]=5;
System.out.printin(primes[0]);



Array Length

* Refer to array length using length
— A data member of array object
— array_variable_name.length
— for(int k=0; k<primes.length;k++)

e Sample Code:

long[] primes = new long[20];
System.out.printIn(primes.length);

* QOutput: 20



Change in Array Length

* |f number of elements in the array are
changed, JAVA will automatically change the
length attribute!



Sample Program
class MinAlgorithm

{

public static void main ( String[] args )

{

Int[] array = { -20, 19, 1,5, -1, 27,19, 5 } ;
Int min=array[0]; // initialize the current minimum
for (int index=0; index < array.length; index++)
If (array[ index ] <min)
min = array[ index ] ;
System.out.printin(*"The minimum of this array is: "' + min );



Arrays of Arrays

 Two-Dimensional arrays
— float[][] temperature=new float[10][365];
— 10 arrays each having 365 elements
— First index: specifies array (row)

— Second Index: specifies element in that array
(column)

— In JAVA float is 4 bytes, total
Size=4*10*365=14,600 bytes



Graphical Representation

samplefo) (0O |1 (2 |3 |4 |5 |6 |/ |8

samplelt] 10 |1 {2 |3 [4 |5 |6 |7 |8

sample2] |10 (1 (2 |3 |4 |5 |6 |7 |8




Initializing Array of Arrays

Int[][] array2D = { {99, 42, 74, 83, 100}, {90,
91, 72, 88, 95}, {88, 61, 74, 89, 96}, {61,
89, 82, 98, 93}, {93, 73, 75, 78, 99}, {50,
65, 92, 87, 94}, {43, 98, 78, 56, 99} },

//5 arrays with 5 elements each



Arrays of Arrays of Varying Length

e All arrays do not have to be of the same length
float[][] samples;
samples=new float[6][];//defines # of arrays
samples[2]=new float[6];

samples[5]=new float[101];

* Not required to define all arrays



Initializing Varying Size Arrays

int[][] uneven={{1,9,4}{0,2},{0,1,2,3,4}};
/[Three arrays

/[First array has 3 elements

//Second array has 2 elements

//Third array has 5 elements



Array of Arrays Length

long[][] primes = new long[20][];

primes[2] = new long[30];

System.out.printin(primes.length); //Number of arrays
System.out.printin(primes[2].length);//Number of elements in the second array

OUTPUT:
20
30



Sample Program

class unevenExample3
{
public static void main( String[] arg )
{ /] declare and construct a 2D array
int[J[] uneven={{1,9,4},{0,2},{0,1,2,3,4}}
Il print out the array
for (int row=0; row < uneven.length; row++ ) //changes row

{
System.out.print("Row " + row + ": ");
for ( int col=0; col < uneven[row].length; col++ ) //changes column
System.out.print( uneven[row][col] + " ");
System.out.printin();
}



Output

Row0:19 4
Row 1: 02
Row2:01234



Triangular Array of Arrays

* Triangular Array
for(int k=0; k<samples.length;k++)
samples[k]=new float[k+1];



Multidimensional Arrays

e A farmer has 10 farms of beans each in 5
countries, and each farm has 30 fields!

 Three-dimensional array
long[][][] beans=new long[5][10][30];
//beans[country][farm][fields]



Varying length in Multidimensional
Arrays

 Same features apply to multi-dimensional
arrays as those of 2 dimensional arrays

ong beans=new long[3][][];//3 countries
beans[0]=new long[4][];//First country has 4 farms

peans[0][4]=new long[10];
//Each farm in first country has 10 fields



End MODULE-1



