HashMap
HashMap is a part of Java’s collection. It provides the basic implementation of the Map interface of Java. It stores the data in (Key, Value) pairs. To access a value one must know its key. HashMap is known as HashMap because it uses a technique called Hashing.
HashMap stores unsorted values.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    HashMap<String, Integer> map = new HashMap<>();
    if (map.isEmpty()) // check if HashMap is empty
      System.out.println("MAP is empty");
    // add element to HashMap
    map.put("January", 31); 
    map.put("February", 28); 
    map.put("June", 30);
    map.put("June", 30); // does not insert if already exists
    System.out.println(map); // {June=30, January=31, February=28}
    System.out.println(map.size()); // 3
    // Access a value by the key    
    System.out.println(map.get("June")); // 30
    // Checking for the key_element "June"
    System.out.println(map.containsKey("June")); // true
    // Checking for the value 28
    System.out.println(map.containsValue(28)); // true
    map.remove("February"); // remove an item
    System.out.println(map);
    for (String s : map.keySet()) // print all keys
      System.out.print(s + " ");
    System.out.println();
    con.close();
  }
}   
How to change the associated value? Use both put and get methods.
import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    HashMap<String, Integer> map = new HashMap<>();
    map.put("January", 31); 
    map.put("February", 28); 
    map.put("June", 30);
    // if the key does not exist, get returns null
    System.out.println(map.get("August")); // null
    // change the value associated with the key
    map.put("February", map.get("February") + 1);
    // if you do the same with key that does not exist,
    // Run Time Error
    map.put("August", map.get("August") + 1);
    System.out.println(map);
    con.close();
  }
}   
E-OLYMP 9718. Java HashMap Worker n workers are given with their surnames and salaries. Answer q queries: for each person print its salary. If person does not exist in a list of workers, print -1.
► Use HashMap<String , Integer> to store the data.
E-OLYMP 7860. Judging Troubles Two sets of n strings are given. Print the maximum number of common words.
► Use HashMap<String, Integer> to store the data. Input data of the first set {correct, wronganswer, correct, correct, timelimit} can be represented in the HashMap in the next way:
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For each string of the second set decrease the corresponding associated value by 1. Second set = {wronganswer, correct, timelimit, correct, timelimit}. Associated value for:
· wronganswer will be decreased 1 time;

· correct will be decreased 2 times;
· timelimit will be decreased 2 times;
Decreasing two times value for timelimit is impossible. So if associated value is already 0, it will not be decreased.
TreeMap
TreeMap is a Red-Black tree that is used to implement Map interface. The entries in a TreeMap are always sorted based on the natural ordering of the keys,

The Parameters for java.util.TreeMap class are:
· Key – keys maintained by this map.

· Value – value associated with the Key.
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import java.util.*;
class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    TreeMap<String, Integer> tree = new TreeMap<>();    
    tree.put("Petrov", 21);
    tree.put("Ivanov", 34);
    tree.put("Fedorov", 83);
    System.out.println(tree.size()); // size
    System.out.println(tree);
    // First and last entry
    System.out.println("First entry: " + tree.firstEntry());
    System.out.println("Last entry: " + tree.lastEntry());
    // Key and Value
    System.out.println(tree.firstEntry().getKey() + " " + 
                       tree.firstEntry().getValue());
    con.close();
  }
}
The java.util.TreeMap.keySet() method in Java is used to create a set out of the key elements contained in the treemap. It basically returns a set view of the keys or we can create a new set and store the key elements in them in an ascending order. 
import java.util.*;
class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    TreeMap<String, Integer> tree = new TreeMap<>();    
    tree.put("Petrov", 21);
    tree.put("Ivanov", 34);
    tree.put("Fedorov", 83);
    // print the data of TreeMap in increasing order of Keys
    for(String s : tree.keySet()) 
      System.out.println(s + " " + tree.get(s));
    // print set of Keys
    System.out.println(tree.keySet());
    // another way to print the data of TreeMap 
    // in increasing order of Keys
    for(Map.Entry<String, Integer> entry : tree.entrySet())
        System.out.println(entry.getKey() + " " + entry.getValue());
    con.close();
  }
}
E-OLYMP 9719. Java HashMap Worker 2 Set of workes are given with their surnames and salaries. Salaries of workers are changing during the year. Print surnames of workers at the end of the year with their final salaries in increasing order of surnames.
► Use HashMap<String, Integer> to store the data. Use TreeMap<String, Integer> to sort the data.
Let TreeMap<String, Integer> contains a record. We want to increase associated value by 1.

import java.util.*;
public class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    TreeMap<String, Integer> tree = new TreeMap<String, Integer>();
    String s = "university";
    for(int i = 0; i < 10; i++)
      if(tree.containsKey(s)) tree.put(s, tree.get(s) + 1);
      else tree.put(s, 1);
    System.out.println(tree.get("university"));
    con.close();
  }
}
E-OLYMP 6940. Maximum Word Frequency Find lexicographically biggest the most frequent word. Find the number of times it appears.
► Use TreeMap<String, Integer> to store the data.
Check if TreeMap contains key or value.

import java.util.*;
class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    TreeMap<String, Integer> tree = new TreeMap<>();    
    tree.put("Petrov", 21);
    tree.put("Ivanov", 34);
    tree.put("Fedorov", 83);
    // Check for the key
    System.out.println(tree.containsKey("Ivanov"));
    // Check for the value
    System.out.println(tree.containsValue(21));
    con.close();
  }
}
Let we have set of subjects and set of students. Stutent takes a subject. We want to find for each student list of subjects he took. And to find for each subject the corresponding list of students.

import java.util.*;
class Main 
{
  public static void main(String[] args) 
  {
    Scanner con = new Scanner(System.in);
    TreeMap<String, TreeSet<String> > subjects = new TreeMap<>();
    TreeSet<String> temp = new TreeSet<String>();
    temp.add("Ivanov");  temp.add("Petrov");
    temp.add("Sidorov"); temp.add("Elizarov");
    subjects.put("Math",temp);
    System.out.println(subjects);
    if (subjects.containsKey("Math"))
    {
      TreeSet<String> students = subjects.get("Math");
      for(String stud : students)
        System.out.print(stud + " ");
      System.out.println();
    }
    con.close();
  }
}
E-OLYMP 9720. Java Collections Students Subjects Students take subjects. Answer set of queries:

· for the given student print list of subjects (in increasing order) he took.

· for each subject print list of students (in increasing order) who took this subject.

► Use TreeMap<String, TreeSet<String> > to store subjects for each student and to store students for each subject. 
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