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🧠 Introduction

Closures are where JavaScript stops being “basic coding” and becomes real software engineering thinking.

Most beginners think:

“Function runs → function ends → everything is deleted”

That assumption is wrong.

JavaScript has a mechanism where a function can remember variables from its outer scope even after 
execution is complete.

That mechanism is called a Closure.

⚙️ Step 1: What is a Closure?
A closure is:

A function that retains access to variables from its outer lexical environment even after the outer function 
has finished executing.

Simple Example:

function outer() {

  let count = 0;

  function inner() {

    count++;

    console.log(count);

  }
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  return inner;

}

const fn = outer();

fn();

fn();

fn();

Output:

1

2

3

🧠 Step 2: Why This is Strange (Beginner 
Confusion)
Normally:

function test() {

  let x = 10;

}

test();

console.log(x); // error

Because:

function ends
memory should be cleared

BUT closures break this assumption.

🔄



🔄 Step 3: How Closure Actually Works (Memory 
Model)
When outer() runs:

1.  count is created in memory
2.  inner() is created
3.  inner() is returned
4.  BUT inner still references count

So JavaScript does NOT delete count.

Mental Model:

outer() memory:

   count → kept alive

   inner → remembers count

⚙️ Step 4: Closure = Function + Lexical 
Environment
Closure is not just function.

It is:

Function + its remembered scope

Structure:

Closure =

   function code

   + outer variables it still has access to

🌍 Step 5: Real-World Use Cases (Very Important)

1. Counter System (State Persistence)

function counter() {

  let count = 0;



  return function () {

    count++;

    return count;

  };

}

const c = counter();

c();

c();

👉 Used in tracking systems, UI counters, analytics

2. Private Variables (Encapsulation)

function bankAccount() {

  let balance = 1000;

  return {

    deposit(amount) {

      balance += amount;

      return balance;

    },

    getBalance() {

      return balance;

    }

  };

}



const account = bankAccount();

account.deposit(500);

👉 balance is private (cannot be accessed directly)

3. Event Handlers

function createHandler(name) {

  return function () {

    console.log("Clicked by " + name);

  };

}

const handler = createHandler("Ali");

👉 UI systems rely heavily on closures

🧠 Step 6: Why Closures Matter (Engineering View)
Closures allow:

data persistence without global variables
private state in JavaScript
modular design
safe memory usage patterns

👉 Without closures, JavaScript cannot build scalable apps.

⚠️ Step 7: Common Mistakes

❌ 1. Thinking memory is destroyed immediately

It is not if  referenced by closure.

❌ 2. Overusing closures

Can lead to memory leaks if  not managed properly.

❌ 3. Confusing closure with scope



Scope = access rule
Closure = memory retention behavior

❌ 4. Ignoring shared reference behavior

function outer() {

  let x = 10;

  return function () {

    console.log(x);

  };

}

x is not copied — it is referenced.

🧪 Step 8: Mini Exercises
Exercise 1

Create a function that returns a multiplier function.

Exercise 2

Create a private variable system using closure.

Exercise 3

Create a function that remembers how many times it was called.

🧠 Step 9: Mini Quiz
1.  What is a closure?
2.  Why does inner function still access outer variables?
3.  What is stored in closure memory?
4.  Why are closures useful in real apps?

🚀 Step 10: Thinking Upgrade
If  you understand closures:

functions are not temporary
they can “carry memory”
JavaScript becomes stateful without classes



👉 This is how modern frameworks work internally.

📌 Step 11: Summary
Closure = function + remembered outer scope
enables persistent state
allows private variables
heavily used in real-world applications
powers UI systems, APIs, and logic layers


