Java Character
Normally, when we work with characters, we use primitive data type char. If you want to put quotes within quotes, you must use the escape sequence, \”, on the interior quotes.

import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    char a = 'q';
    System.out.println(a);
    System.out.println("She said \"Hello\"");
  }
}
However in development, we come across situations where we need to use objects instead of primitive data types. In order to achieve this, Java provides wrapper class Character for primitive data type char. The Character class offers a number of useful class (i.e., static) methods for manipulating characters. 

Following is the list of the important instance methods that all the subclasses of the Character class implement 

	boolean isLetter(char c) 
· Determines whether the specified char value is a letter.
boolean isDigit(char c) 
· Determines whether the specified char value is a letter.
boolean isUpperCase(char c) 
· Determines whether the specified char value is uppercase.
boolean isLowerCase(char c) 
· Determines whether the specified char value is lowercase.
char toUpperCase(char c) 
· Returns the uppercase form of the specified char value.

char toLowerCase(char c) 
· Returns the lowercase form of the specified char value.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Character c = 'q';
    System.out.println(c);
    System.out.println(Character.toUpperCase(c));
    System.out.println(Character.toUpperCase('w'));
    System.out.println(Character.isLetter(c));
    System.out.println(Character.isDigit('5'));
  }
}
E-OLYMP 8610. Previous and next letter Given letter of English alphabet. Print its previous and next letter.
► There is no nextChar method in Java. Read String and take its first letter ch with charAt method. 
    char ch = con.next().charAt(0);
Previous letter can be found as (char)(ch – 1). For the next letter use similar expression.
Java String
https://www.tutorialspoint.com/java/java_strings.htm
Strings, which are widely used in Java programming, are a sequence of characters. In Java programming language, strings are treated as objects. The Java platform provides the String class to create and manipulate strings.

Creating Strings

There are two ways to create a string:
· through a string literal:
String greeting = "Hello world!";
· through the new keyword:
String greet = new String("Hello world!");

A “string literal” is a sequence of characters from the source character set enclosed in double quotation marks (“ “). String literals are used to represent a sequence of characters which, taken together, form a null-terminated string. 

import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String greeting = "Hello world!";    
    System.out.println(greeting);
    String greet = new String("Hello world!");
    System.out.println(greet);    
  }
}
A String is a derived type since it has state and behavior. For example, it has methods like substring(), indexOf() and equals() which primitives cannot have.

String Length

Methods used to obtain information about an object are known as accessor methods. One accessor method that you can use with strings is the length() method, which returns the number of characters contained in the string object.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String hi = "Hello world!";    
    int len = hi.length();
    System.out.println("Length of the string = " + len);
  }
}
E-OLYMP 8569. String length Given a string. Print it and its length.
►Input string contains spaces. Read it with method nextLine of class Scanner. Then print the string and its length.
E-OLYMP 8570. Length of words Given text – sequence of words. Find the length of each word.
►Read each word of the text in a string. Print the length of each word. Read text till the end of file.
String pool
Java String (constant) Pool is the special memory region where Strings are stored by the JVM.
Thanks to the immutability of Strings in Java, the JVM can optimize the amount of memory allocated for them by storing only one copy of each literal String in the pool. This process is called interning.

When we create a String variable and assign a value to it, the JVM searches the pool for a String of equal value.

If found, the Java compiler will simply return a reference to its memory address, without allocating additional memory.

If not found, it'll be added to the pool (interned) and its reference will be returned.

Strings Allocated Using the Constructor. When we create a String via the new operator, the Java compiler will create a new object and store it in the heap space reserved for the JVM.

Every String created like this will point to a different memory region with its own address.
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import java.util.*;
public class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    String s1 = "Cat";
    String s2 = "Cat";
    String s3 = new String("Cat");
    System.out.println(s1 == s2);
    System.out.println(s1 == s3);
    con.close();
  }
}
How many strings are getting created in the below statement?

String str = new String("Cat");
In the above statement, either 1 or 2 string will be created. If there is already a string literal “Cat” in the pool, then only one string “str” will be created. If there is no string literal “Cat” in the pool, then it will be first created in the pool and then in the heap space, so a total of 2 string objects will be created.

intern()

The java string intern() method returns the interned string. It returns the canonical representation of string.
import java.util.*;
public class Main {  
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  public static void main(String[] args) {          
    String s1 = "Javatpoint";  
    String s2 = s1.intern();  
    String s3 = new String("Javatpoint");  
    String s4 = s3.intern();          
    System.out.println(s1==s2); // True  
    System.out.println(s1==s3); // False  
    System.out.println(s1==s4); // True       
    System.out.println(s2==s3); // False  
    System.out.println(s2==s4); // True        
    System.out.println(s3==s4); // False          
  }  
}  
Another example:
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import java.util.*;
public class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    String s1 = new String("Cat");
    String s2 = new String("Cat");
    String s3 = "Cat";
    System.out.println(s1 == s1.intern()); // False
    System.out.println(s3 == s2.intern()); // True
    System.out.println(s1 == s2); // False
    con.close();
  }
}
toUpperCase
toUpperCase() method of String class converts all lowercase letters to uppercase.
String s = "This is ... hi! - cat".toUpperCase();
System.out.println(s); // THIS IS ... HI! - CAT
E-OLYMP 9625. toUpperCase Convert letters of Latin alphabet in a string to upper case.
►use toUpperCase() method.
Concatenating Strings

The String class includes a method for concatenating two strings: string1.concat(string2);

This returns a new string that is string1 with string2 added to it at the end. You can also use the concat() method with string literals, as "My name is ".concat("Zara");

Strings are more commonly concatenated with the + operator, as "Hello," + " world" + "!".
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String Zara = "My name is ".concat("Zara");;    
    String Hello = "Hello " + "world" + "!";
    System.out.println(Zara);
    System.out.println(Hello);
  }
}
String Methods

Here is some methods supported by String class.

	char charAt(int index) 
· Returns the character at the specified index.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String Hello = "Hello, world!";
    System.out.println(Hello);
    for(int i = 0; i < Hello.length(); i++)
      System.out.print(Hello.charAt(i));
    System.out.println();
  }
}
E-OLYMP 8991. Characters doubling Given a string consisting of lowercase Latin letters, punctuation marks and spaces. Double all Latin letters in it.
► Create a new string with doubled Latin letters. Use method isLetter of Character class for checking whether the symbol is a letter.
	boolean equals (Object o) 
Compares this String to the specified Object.

· Returns true if the Strings are equal; false otherwise.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s1 = new String("dog");
    System.out.println(s1 == s1.intern());
    if (s1.equals("dog"))
    //if (s1 == "dog")    

      System.out.println("its a dog");
    else
      System.out.println("it is NOT a dog");
  }
}
	int compareTo(Object o) 
Compares this String to another Object. Returns:

· the value 0 if the argument is a string lexicographically equal to this string;

· a value less than 0 if the argument is a string lexicographically greater than this string;

· a value greater than 0 if the argument is a string lexicographically less than this string.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s1 = "cat";
    String s2 = "cat";
    String s3 = "dog";
    String s4 = "bob";
    System.out.println(s1.compareTo(s2)); // = 0, s1 == s2
    System.out.println(s1.compareTo(s3)); // < 0, s1 < s3
    System.out.println(s1.compareTo(s4)); // > 0, s1 > s4
  }
}
	boolean startsWith(String str) 
Checks if a string starts with str.
boolean startsWith(String str, int from) 
Checks if a string from position from starts with str.
boolean endsWith(String str) 
Checks if a string ends with str.


import java.util.*;
public class Main {  
  public static void main(String[] args) {          
    String str = "Hello"; 
    System.out.println(str.startsWith("H")); // true
    System.out.println(str.endsWith("llo")); // true
    System.out.println(str.startsWith("ll",2)); // true 
  }  
}  
E-OLYMP 9626. startsWith endsWith Check if the string is a prefix or a suffix of another string.
►use startsWith() and endsWith() methods.
	int indexOf(String str) 
int indexOf(char ch) 
Returns the index of the first occurrence of str (ch) in string.
int lastIndexOf(String str) 
int lastIndexOf(char ch) 
Returns the index of the last occurrence of str (ch) in string.
If str (ch) does not appear in string, method returns -1.


import java.util.*;
public class Main
{  
  public static void main(String[] args) 
  {
    String str = "sabcabqabc"; 
    int first = str.indexOf("abc");
    int last = str.lastIndexOf("abc");
    System.out.println(first + " " + last); // 1 7
    System.out.println(str.indexOf("3")); // -1
  }  
}  
E-OLYMP 4726. First and last appearance Find the first and the last appearance of the letter ‘f’.
►use indexOf() and lastIndexOf() methods.
	char[] toCharArray() 
Converts this string to a new character array.

· It returns a newly allocated character array, whose length is the length of this string and whose contents are initialized to contain the character sequence represented by this string.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s = "dog and cat";
    char[] x = s.toCharArray();
    System.out.println(s);
    System.out.println(x);
    for(int i = 0; i < x.length; i++)
      System.out.print(x[i]);
    System.out.println();
  }
}
	String valueOf(Object o) 
· returns the string representation of the passed argument.


import java.util.*;
public class Main 
{
  public static void main(String[] args) 
  {
    String s1 = String.valueOf(12345);
    System.out.println(s1);
    s1 = String.valueOf(5 < 8); // s1 = "true"
    System.out.println(s1);
    s1 = String.valueOf(6.875657);
    System.out.println(s1);
    char[] s = {'H','e','l','l','o'}; // s1 = "Hello"
    s1 = String.valueOf(s);
    System.out.println(s1);
  }
}
If you want to change something in a string, convert it into char array, make the changes and return back to string. 

Program below converts all letters to Upper Case.

import java.util.*;
public class Main 
{
  public static void main(String[] args) 
  {
    String s = "a3jf932dfuwg1";
    char[] arr = s.toCharArray();
    for(int i = 0; i < arr.length; i++)
      if (Character.isLetter(arr[i])) 
        arr[i] = Character.toUpperCase(arr[i]);
    s = String.valueOf(arr);
    System.out.println(s);
  }
}
E-OLYMP 8320. Title String Given string of words of lowercase letters. Make first character of each word capitalized.
► Convert string to char array. Now you can change symbols. Change first letter of each word to upper register. Use method toUpperCase of Character class for it.
String is immutable in Java. You can't change them. You need to create a new string with the character replaced. Turn the String into a char[], replace the letter by index, then convert the array back into a String.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s = "Mi dog";
    System.out.println(s);
    char[] x = s.toCharArray();
    x[1] = 'y';
    s = String.valueOf(x);
    System.out.println(s);
  }
}
Java Remove Character from String

Java has replace() methods with different variations.
	String replace(char old, char new) 
· replace all occurences of old in this string with new.
String replace(String old, String new) 
· replace each substring of old in this string with substring new.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s = "crocodile";
    s = s.replace('c', 'q');

    System.out.println(s); // qroqodile
  }
}
Replace each substring of old with substring new.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s = "this is my house. It is good ";
    s = s.replace("is", "Hello");
    System.out.println(s);
  }
}
E-OLYMP 8985. Delete the letter Delete all small Latin letters a from the given string.
► Replace substring “a” with empty string “”. This line

s = s.replace(’a’, ’’);
will not work because ’’ is not a character.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    String s = con.nextLine();
    s = s.replace("a", "");
    System.out.printf(s);
    con.close();
  }
}
Standart solution looks like this:

import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    String s = con.nextLine();
    String res = "";
    for(int i = 0; i < s.length(); i++)
      if (s.charAt(i) != 'a') res = res + s.charAt(i); 
    System.out.printf(res);
    con.close();
  }
}
	String replaceAll(String regex, String new) 
· replace each substring of this string that matches the given regulare expression with substring new.


Remove digits 3 and 9 from the string.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s = "12349899393989293967";
    s = s.replaceAll("[39]", "");

    System.out.println(s); // 12488267
  }
}
E-OLYMP 8318. Delete digits Remove from the given number all digits 3 and 9, leaving the order of other digits the same.
► Read the number like a string. Remove all occurences of 3 and 9 in it using replaceAll method.
E-OLYMP 2611. Replace digit Given the number n, as well as digits a and b. Replace in this number every occurrence of the digit a to digit b.
► Use replace method. Do not print leading zeroes in the output string.
Java Substring
The Java String substring method returns a new string that is a substring of this string. Method is overloaded and comes in two variants:
	String substring(int start, int end) 
· returns the substring from start (included) to end (excluded) position.
String substring(int start) 
· returns the substring from start (included) position to the end of the string.


import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    String s = "crocodile";

    System.out.println(s.substring(3,7)); // codi
    System.out.println(s.substring(3));   // codile
  }
}
E-OLYMP 8986. Delete a fragment Delete from the string all characters with indices from n to m inclusive. 

► Use substring method to get a substring s[0..n – 1] + s[m + 1 ..].
Java sort
In otder to sort string, you need to transform string to char array, sort letters and transform it back into string.

E-OLYMP 9000. Ordering Sort the letter in a given string in increasing order. 

► Use Arrays.sort() for char array.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    String s = con.nextLine();
    char arr[] = s.toCharArray();
    Arrays.sort(arr);
    s = String.valueOf(arr);
    System.out.println(s);
    con.close();
  }
}
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