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1. 554 synchronized
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class Counter {

private int count = O;

public synchronized void increment() {

count++;

public int getCount() {

return count;

public class Main {
public static void main(String[] args) throws InterruptedException {
Counter counter = new Counter();
Runnable task = () -> {
for (int i = 0; i < 1000; i++) {

counter.increment () ;



};

Thread t1 = new Thread(task);
Thread t2 = new Thread(task);
tl.startQ;
t2.start();
t1.join();

t2.join();

System.out.println("Final count: " + counter.getCount()); // Always 2000
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public void increment() {
synchronized (this) {

count++;
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private final Object lock = new Object();
public void increment() {
synchronized (lock) {

count++;
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import java.util.concurrent.locks.Lock;

import java.util.concurrent.locks.ReentrantLock;

class Counter {
private int count = O;

private final Lock lock = new ReentrantLock();

public void increment() {
lock.lock();
try {
count++;
} finally {

lock.unlock(); // Always unlock in finally

public int getCount() {

return count;

public class Main {
public static void main(String[] args) throws InterruptedException {
Counter counter = new Counter();
Runnable task = () -> {
for (int i = 0; i < 1000; i++) {

counter.increment () ;



};

Thread t1 = new Thread(task);

Thread t2 = new Thread(task);

tl.start();
t2.start();
tl.join();

£2.join();

System.out.println("Final count: " + counter.getCount()); // Always 2000
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if (lock.tryLock()) {
try {
count++;
} finally {
lock.unlock();
}
} else {

System.out.println(”Coulant acquire lock");
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if (lock.tryLock(l, TimeUnit.SECONDS)) { ... }
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lock.lockInterruptibly();
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3. Semaphore
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import java.util.concurrent.Semaphore;

class ConnectionPool {

private final Semaphore semaphore = new Semaphore(3); // Maz 3 connections

public void connect() {

try {
semaphore.acquire() ;
System.out.println(Thread.currentThread() .getName() + " connected");
Thread.sleep(1000); // Simulate work

} catch (InterruptedException e) {
Thread.currentThread() .interrupt () ;

} finally {
semaphore.release() ;

System.out.println(Thread.currentThread() .getName() + " disconnected");

public class Main {
public static void main(String[] args) {
ConnectionPool pool = new ConnectionPool();

Runnable task = () -> pool.connect();

Thread[] threads = new Thread[10];
for (int i = 0; 1 < 10; i++) {

threads[i] = new Thread(task, "Thread-" + 1i);
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threads[i] .start();
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import java.util.concurrent.*;
import java.util.concurrent.locks.Lock;

import java.util.concurrent.locks.ReentrantLock;

class SharedResource {
private int value = O;

private final Lock lock = new ReentrantLock();

public void increment() {
lock.lock();
try {
value++;
} finally {
lock.unlock();

public int getValue() {



return value;

public class Main {
public static void main(String[] args) throws InterruptedException {
SharedResource resource = new SharedResource();

ExecutorService executor = Executors.newFixedThreadPool(4);

for (int i = 0; 1 < 10; i++) {
executor.submit(() -> {
for (int j = 0; j < 100; j++) {

resource.increment () 5

DN

executor.shutdown() ;

executor.awaitTermination(5, TimeUnit.SECONDS) ;

System.out.println("Final value: " + resource.getValue()); // Always 1000
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