JavaScript Array Methods Tutorial
In this tutorial, we will explore various JavaScript array methods such as forEach, find, filter, map, reduce, and sort. We will use a sample array of numbers and walk through each method with an example to explain how it works.
Let’s start with the array:
const numbers = [5, 2, 8, 3, 1];


This array contains five elements, and we'll apply different array methods to manipulate and retrieve values from this array.
1. forEach()
The forEach() method executes a provided function once for each array element. It’s commonly used to loop over the array and perform operations like printing each element.
Example:console.log("forEach output:");
numbers.forEach(number => {
  console.log(number);
});






Explanation:
· forEach() loops through each element in the numbers array.
· The function inside forEach receives each element (e.g., number) and prints it.
· Output:
5
2
8
3
1






2. find()
The find() method returns the first element in the array that satisfies the provided testing function. If no element satisfies the condition, it returns undefined.
Example:const found = numbers.find(number => number > 3);
console.log("find output:", found);




Explanation:
· find() is used to search for the first element in numbers that is greater than 3.
· The function checks each element until it finds 5 (the first number greater than 3), and then it stops.
· Output: 5

3. filter()
The filter() method creates a new array with all the elements that pass the test provided by the function. It’s useful when you want to extract elements based on specific criteria.
Example:
const filtered = numbers.filter(number => number > 3);
console.log("filter output:", filtered);



Explanation:
· filter() checks each element in numbers and returns a new array of numbers greater than 3.
· It evaluates the array and extracts both 5 and 8.
· Output: [5, 8]



4. map()
The map() method creates a new array populated with the results of applying a provided function to every element in the original array. It transforms the elements in some way.
Example:
const squared = numbers.map(number => number * number);
console.log("map output:", squared);



Explanation:
· map() applies the function to square each number (number * number) in the array.
· It creates a new array with the squared values of the original elements.
· Output: [25, 4, 64, 9, 1]

5. reduce()
The reduce() method applies a function to each element of the array (from left to right) to reduce it to a single value, such as a sum.
Example:const sum = numbers.reduce((accumulator, currentValue) => {
  return accumulator + currentValue;
}, 0);
console.log("reduce output:", sum);






Explanation:
· reduce() takes two parameters: accumulator and currentValue. The accumulator accumulates the result, and currentValue is the element currently being processed.
· It starts with an initial value of 0 and adds each element from the array.
· The result is the sum of all numbers in the array.
· Output: 19
6. sort()
The sort() method sorts the elements of an array in place and returns the sorted array. By default, sort() treats elements as strings, so for numerical sorting, a comparison function should be provided.
Example:const sorted = numbers.sort((a, b) => a - b);
console.log("sort output:", sorted);




Explanation:
· The comparison function (a, b) => a - b in sort() sorts numbers in ascending order by returning negative, zero, or positive values based on the difference between two elements.
· If the result of a - b is negative, a comes before b; if positive, b comes before a; and if zero, their order remains unchanged.
· Example:
· For the array numbers = [5, 2, 8, 3, 1], the sorting process happens like this:
· First comparison: a = 5, b = 2. The function computes 5 - 2 = 3 (positive), so 2 comes before 5.
· Next comparison: Other pairs are compared (e.g., a = 5, b = 8, then a = 3, b = 1) in a series of steps.
· The sort continues until all elements have been compared and ordered.
· The JavaScript engine takes care of choosing the pairs a and b in each comparison step during the sorting process.
· It sorts the numbers array in place, so the original array is modified.
· Output: [1, 2, 3, 5, 8]


Summary
Here’s a quick review of what we learned:
· forEach(): Loops through each element and applies a function.
· find(): Finds the first element that meets a condition.
· filter(): Creates a new array with elements that pass the test.
· map(): Transforms each element of an array.
· reduce(): Reduces an array to a single value (like summing the elements).
· sort(): Sorts the array in ascending order.


Exercises
Question 1:
You are provided with an array of objects representing items in a shopping cart. Each object in the array contains the following properties:
· name: The name of the item (string).
· price: The price of a single unit of the item (number).
· quantity: The quantity of the item being purchased (number).
Write a JavaScript function using the reduce() method that calculates and returns the total cost of all items in the shopping cart.
const cart = [
  { name: 'Apple', price: 1.5, quantity: 4 },
  { name: 'Banana', price: 1.0, quantity: 6 },
  { name: 'Orange', price: 2.0, quantity: 3 },
  { name: 'Milk', price: 3.5, quantity: 1 }
];

// Your task: Write the reduce() function below
const totalCost = cart.reduce(/* Your code here */);

console.log("Total Cost:", totalCost);












Expected Output:
Total Cost: 19.0





Question 2:
You are provided with an array of products, where each product is represented by an object containing the following properties:
· name: The name of the product (string).
· price: The price of the product (number).
· category: The category the product belongs to (string).
· inStock: A boolean indicating whether the product is in stock (true/false).
Your task is to:
1. Filter the array to keep only products that are in stock and belong to the "Electronics" category.
2. Map the filtered results to a new array containing only the names of the products.
3. Reduce the prices of the filtered products to calculate the total value of all "Electronics" products that are in stock.
4. Sort the filtered products alphabetically by their name.
Write the JavaScript code that performs these tasks.const products = [
  { name: 'Laptop', price: 1500, category: 'Electronics', inStock: true },
  { name: 'TV', price: 1000, category: 'Electronics', inStock: false },
  { name: 'Phone', price: 800, category: 'Electronics', inStock: true },
  { name: 'Headphones', price: 200, category: 'Electronics', inStock: true },
  { name: 'Shoes', price: 120, category: 'Clothing', inStock: true },
  { name: 'Watch', price: 400, category: 'Accessories', inStock: false }
];
// Task 1: Filter the array to keep only Electronics products in stock
// Task 2: Map the filtered results to extract product names
// Task 3: Use reduce() to calculate the total value of Electronics in stock
// Task 4: Sort the filtered products alphabetically by their name













Expected Output:
1. A filtered array of "Electronics" products that are in stock.
2. An array of names of the in-stock "Electronics" products.
3. The total value of in-stock "Electronics" products.
4. A sorted array of names of the in-stock "Electronics" products in alphabetical order.
Hints:
· Use .filter() to filter based on both inStock and category.
· Use .map() to extract product names.
· Use .reduce() to calculate the total value of the price.
· Use .sort() to order product names alphabetically.

