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Java in a Nutshel

/**
 * This program computes and prints the 
 * factorial of all integers from 1 and 10 
*/
public class Factorial {  // Define a class 

public static void main(String[] args) {
    for (iint num = 1; num < 10 ; num++)
    System.out.println(factorial(num));
  }     // The main() method ends here
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private static int factorial(int x) {
    if (x < 0) 

return 0; 
int fact = 1;
while(x > 1) { 

      fact = fact * x;
      x = x - 1; 
    } 

return fact; 
  }             // factorial() ends here 
}               // The class ends here 
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'

' ;

FactorialFactorial.java

 ,

.java.class
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<expression>
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(tokens) ,'.

Unicode , 

)ASCII , .(

'case sensitive .abaB

' , , ,'

 .

"a string""astring"
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/** Returns a specific version */ 

public String getVersion(int i) { 

  Version v = last; 

/* count down the list */

  for (int j = length(); j != i; j--) 

    v = v.previous;

  return v.value; // we are done

}
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/** doc comment; */

/*  ,  */

//

)doc comments (

 , , ,javadoc
 ; ,

 , , .

) .(

)comments (

)/* *///(
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(keywords)
' .–

.

 ,true, false, null
.
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abstract continue for new switch

assert default goto package synchronized

boolean do if private this

break double implements protected throw

byte else import public throws

case enum instanceof return transient

catch extends int short try

char final interface static void

class finally long strictfp volatile

const float native super while
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 ,.

 ,

_).(

.
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 :n   x1  theNumberOfItems  my_counter

).(
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true, false, null

 :3   1.5   'a'  "abc"  true
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(  )  {  }  [  ]  <  >  :  ;  ,  .  @

+ - * / % & | ^ << >> <<< 

+= -= *= /= %= &= |= ^= <<= >>= <<<= 

= == != < <= > >=     

! ~ && || ++ -- ?     

 ,
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(Types)

.

 ,
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scheme.(
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 ,scheme ,

 ,.

'8:

boolean

char

byte, short, int, long

float, double 
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)boolean ( ,

true-false . ,

.:

==)(,

!=)(,

< , > ,<= ,>=) , , , (
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':

byte 82

short 162

int 322

long 642

) .(

 ,-128127
byte.

' ,

unsigned intC.
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char

' .

 ,

 , , .

'

16,)Unicode(,

 . ,'A'65 ,

' '1488.

char
:

char c = 'A'; 

c = 1488; //
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char)(

 ,

 , . ,

 , ,

:char c = 'A';

String s = "The letter "+c;

// s is "The letter A" 

int i = 65; 

String t = "The number "+i; 

// t is "The number 65" 

)– !-

 (
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:

float 32 :1 ,8)2( ,-23   

double 64 :1 ,11 ,-52            

IEEE-
754 .

.

(

 '.
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String

String

String ,.

 ,.

 ,'
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"Hello world!"
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int x = 5;                 // 

int y;  // 

String my_string; 

1–223

' ,

:

) (

 ;

 ,.

)reference ( ,null

-0falsenull

-null

1–224

(assignment)
.

) (

".'

.

=)set!scheme.(

:

<variable> = <expression> 

) ( ,) (
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int x = 5; 

int y = x; 

y = 3; 

x5 ,y

.

 , !
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 ,

:

VersionedString s = new VersionedString(); 

s.add("V 1");

VersionedString t = s; 

 ,:

t-s:

t.add("V 2"); 

s.getLastVersion(); // returns "V 2"
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infix,) ,

 (:

x + 1 

 ,

 ,.

 ,)

 .(
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)(

% / *  , ,)(

- + ) , ,( ,

>>> >> <<  ,

<= >= < >  , , ,

!= ==

& )(          

^ )"   (

| )"           (

&& ") "

                       (                       

|| ""
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x-- x++ /-1

--x ++x /-1

- )(

~

!

 ,

.

 ,

)x-- x++(
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ifscheme . :

<boolean-expression> ? <t-val> : <f-val>       

<boolean-expression>) ,

 (.

true<t-val>

false<f-val>

:

System.out.print( n==1 ? "child" :"children");
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x += y; is equivalent to

x = x + y; 

*= /= %= += -= <<= >>= >>>= &= ^= |=

 ,

)=( ,)y (

 ,)x (

 ,

 .x = y = <exp> 
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 :

 ,

x + y * z     x + ( y * z )

x + y + z     (x + y ) + z

x = y = z     x = ( y = z )

 ,

)/ ;

 ,:(

x + y >> z     ??? 

 ,
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.(;

.

 ,

 , ,.

) :(if/else , 

switch

) :(while ,do , 

for

 ,

(block)  .

1–234

beginletscheme.

i = n; 

while ( i > 0 ) {

  v = v.previous; 

  i--; 

}
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for

int s = 0; 

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

  int j = i*i; 

  s = s + j; 

}

System.out.println("j="+j); error, j undeclared

System.out.println("i="+i); error, i undeclared

System.out.println("s="+s); OK
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if/else
ifscheme

:

if (username == null) 

   username = "John Doe"; 

if ((x > 0) && (x <= 10)) { 

   y = x * x; 

   z = x + 3; 

}
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if/else)(

if (x == y) 

    z = x + 1; 

else

    z = x + y; 

 :

.

else.

/.

?
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if

if (x == y) 

if (y == 0) 

      System.out.println(" x == y == 0"); 

else

      System.out.println(" x == y, y!= 0"); 

elseif .

)(!!

  {   } ,

.
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if

if (exp1) { 

     // code for case when exp1 holds 

}

else if (exp2) { 

// when exp1 doesn't hold and exp2 does 

}

// more... 

else { 

// when exp1, exp2, ... do not hold 

}
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switch-

switch (n) { 

    case 1 :

       // code for the case that n == 1 

        break; 

    case 2 :

       // code for the case that n == 2 

        break; 

  default: 

       // code for the other cases 

}
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switch)(

if ,  .

 .:

switch (<expr>) { 

  <case-expr> : <statement> // several 

   ... 

default : <statement> // optional, last 

}

<expr>int, short, 
byte, char)(...

<case-expr>") (")(

 ,.
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switch)(

<expr> ,

 ,

)

(.

switch ,

break ," ".

:

switch (response) 

   case 'Y': 

   case 'y': answer = true; break; ... 
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switch)(

System.out.print("You won "); 

switch ( n ) { 

  case 1:  //

    System.out.println("a medal"); 

    break; // 2

  case 2: 

    System.out.println("a pair of medals"); 

    break; 

  default:

    System.out.println("many medals"); 

}
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' : while  , 

do , for
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  while

while ( <expression> ) 

    <statement> 

<expression>) (.

while:

1.<expression>.

2.false<statement>)(

3.true , '1

while ( v != null )

v = v.previous;
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 do

do

  <statement>

while ( <expression> ) ; 

.

do

  v = v.previous; 

while ( v != null ) 
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 for

for (<initialize> ; <test> ; <increment> ) 

   <statement> 

forwhile

<initialize> ; 

while <test> { 

   <statement> ; 

   <increment> 

}

<initialize>
.
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for:

for (int count = 0; count < 10; count++;) 

   System.out.println(count); 

.

int count = 0; 

while (count < 10) { 

   System.out.println(count); 

   count++; 

}

for.
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for)(

<initialize> <increment>
 , .:

for (int i = 0, j = 10; i < 10 ; i++, j-- ) 

   sum += i * j;

)

 ,.(

<increment> ,  ,

 ,) (

).(

.
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break

)while, do, for, switch.(

break;

switch ,

:

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

int j = i*i; 

if (j > 1000) bbreak;

  s = s + j; 

}
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continue

 , .

)while, do, for.(

for ( int i = 1; i < 100; i++ ) { 

if ( i % 17 == 0 ) 

continue;

  s = s + i; -17

}
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breakcontinue
break ,

 ,

 ,switch

continue
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) ,/.(

:

.

 .

–":"

i++ ; 

m = i++;

++im = ++i;

1–254

class ,

 , ;

class VersionedString { 

  int n; 

  public void   add(String s)     {…} 

  public int    length()          {…} 

  public String getLastVersion()  {…} 

  public String getVersion(int i) {…} 

  Version last; 

}
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)fields (–

 ..

 . ,

.

<modifiers> <type> <field-name> <optional-init> 

<modifiers>0)(

<type>

 .

 ,

1–257

)( ,

'

" ,.

 , ,

 ,

.vs.add("letter B");

vs(target)–

vs ,"letter B"
).(

vsnull!!

 ,this
)(.

1–258

:

<modifiers> <type> <method-name> ( <paramlist> ) 
{

    <statements> 

}

<modifiers>0

)(

<type> .void
.

<paramlist> ,

 ,
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)(

<statements>)

(    .:

public void add(String s) { 

  Version l  = new Version(); 

  l.previous = last;

  l.value    = s; 

  last       = l;

  n          = n+1; 

}

 ,)

void(

1–260

return

  return

return <optional-expression>; 

return)( ,

.

 ,

.

.

void , 

return,return
.
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)variable
declarations ()return.(

public String getVersion(int i) { 

Version v = last;

  for (int j = length(); j != i; j--) 

 …

 .

 .

) ,

.(
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 ,

 ;?

public void test(char c) { 

  int i;          // 

  int x = 3453;

  int d = x/c;

  int r = x%c;

  if (d*c + r == x) i = 1; // !!  

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

}  //  ,
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)

void  ().(:

t.add("V 2"); 

)

 , ,

 . (:

m = s.getLastVersion(); 

num = fact(m+3) + 5; 
System.out.println(vs.getVersion(1));

 ,

 ,

) .–(.
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 ,

,

.

:

void f(int y) { y = 3; } 

int x = 5; 

f(x); // x still contain 5; equivalent to { y=x; y=3; } 

 ,

call by value

1–265

 ,

:

public static void main(String[] args)

)(

 .

 ,

 ,.

,–

this
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public class ReverseInput { 

public static void main(String[] args) {

IntStack stk=nnew IntStack ();

  System.out.println("Enter ints, then 0");

int num = MyInput.nextInt();

while (num != 0) {

    stk.push(num);

    num = MyInput.nextInt();

  }
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  System.out.println ("In reverse order:");

while (! stk.empty()) {

   num = stk.top();

   System.out.print(num + " ");

stk.pop();

  }

 }

}
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ReverseInput
main .IntStackMyInput

mainstkIntStack .

" ,

IntStack .

mainIntStack

MyInput ,

 .nextInt()) (–

.

main–

 , ,

.
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'

)packages(

VersionedStringil.ac.tau.cs.oopj
il/ac/tau/cs/oopj/VersionedString.java

 ,MyInputIntStack.

 , ,

java.util.Stack) IntStack.(

 , , ,

)–(!:

import java.util.Stack;        // 

import java.util.*;             //

...  Stack stk
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)immutability(

add,

public void add(String s) { 

  Version l  = new Version(); 

  l.previous = last;

l.value    = s; 

  last       = l;

  n          = n+1; 

}

 ,

 ; .'

.
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 ,

 ,

.

public void add(String s) { 

  Version l  = new Version(); 

  l.previous = last;

l.value    = s; 

  last       = l;

  n          = n+1; 

}
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==:

 ,

) (:

String s = "The letter A"; 

String t = "The letter " ; t = t + 'A'; 

if ( s == t ) … // returns false

equals)eq?
scheme(

if ( s.equals(t) ) … // returns true
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 : ==

true,

")char (.

 : ==

 .

.
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)( ,

 .

true .,

String s = "The letter A"; 

String t = "The letter ";

t = t + 'A';
if ( s == "The letter A" ) …// returns true 

if ( t == "The letter A" ) …// returns false 

equals

1–275

equals

equals ,

 ,s-t ,s
-t

'equals

true
)( ;.

 ;

 ,
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int[] primes;          // 

primes = new int[37];  // )(

primes[0] = 1;         // 0

…

for (int i=0;

     i<primes.length;  // " "

     i++) 

  System.out.println(primes[i] 

                     +" is a prime"); 

scheme
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?

' . ,

doubles

class DoubleArray { 

  public void put(int index, double value) {.} 

  public double get(int index)   {…} 

  ... // 

}

 , , ? ,

.

' : ,

1–278

int[] primes;

primes = new int[37]; 

computePrimes(primes);

System.out.println(primes[4]); 7

int[] old_primes = primes; 

primes = new int[100];

System.out.println(primes[4]); 0

)(?

computeAPrime(primes[4],4); !!

 , ,
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'

,

double[][] matrix = new double[10][]; 

for (i=0; i<matrix.length; i++) 

  matrix[i] = new double[10];

double[][] matrix = new double[10][10];  :  

double[][] tri = new double[10][]; 

for (i=0; i<matrix.length; i++) 

  tri[i] = new double[i+1];

tri[7][3]  ( tri[7] ) [3]
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int[] primes = { 1, 2, 3, 5, 7, 11, 13 }; 

 ,,

int[] primes = { getPrime(1), 

                 getPrime(2), 

                 … 

                 getPrime(7) };

,

printPrimes( new int[] { 1, 2, 3, 5, 7 }

1–281

 , , ,

 ,

)

.(

 ,IntCell
.

) (

.

,

 ,.

–.

1–282

constructor

.

 ,

.

 ,.

:

new <ClassName> ( <parameters>) 

 , ,

.

 .
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public class IntCell { 

 private int cont;

 private IntCell next;

public IntCell(int cont, IntCell next) {

  this.cont = cont;

  this.next = next;

 }

1–284

public int cont() {

  return cont;

 }

 public IntCell next() {

  return next;

 }

 public void setNext(IntCell next) {

  this.next = next;

 }
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public void printList() {

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

  for (IntCell  y = this ; 

y != null ; y = y.next())

   System.out.print(y.cont() + " ");

  System.out.println();

 }

}

1–286

 ,

 ,main.

(testing)

).(

1–287

public class Test {

 public static void main(String[] args) {

  IntCell x = null;

  IntCell y = new IntCell(5,x);

  y.printList();

  IntCell z = new IntCell(3,y);

  z.printList();

  z.setNext(new IntCell(2,y));

  z.printList();

  y.printList();

 }

}
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List: 5
List: 3 5
List: 3 2 5

List: 5 

1–289

 ,

.

.

public class ArraySieve { 

 private boolean [] isPrime;

 private int max;

1–290

  public ArraySieve (int n) {

  max = n;

  isPrime = new boolean[max];

  for (int i = 2; i< n; i++)

   isPrime[i] = true;

  for (int i = 2; i<max; i++) {

   if (isPrime[i])

    for (int j = i+i; j<max; j+=i)

     isPrime[j] = false;

  }

 }
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  public void printPrimes() {

  for (int i = 2; i < max; i++)

   if (isPrime[i])

    System.out.print(i + " ");

 }

}  // end class ArraySieve

public class Test {

 public static void main(String[] args) {

  ArraySieve a = new ArraySieve(100);

  a.printPrimes(); System.out.println();

 } 

}


