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efficiently for optimal solutions.
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Introduction

Divide and Conquer (D&C) is a technique that splits a problem into smaller, independent subproblems, solves 
them recursively, and combines the results. It is foundational for algorithms like merge sort, quick sort, and 
binary search.

Step 1: What is Divide and Conquer?

Divide → split the problem into smaller subproblems
Conquer → solve each subproblem recursively
Combine → merge the results to solve the original problem

Example: Binary search

function binarySearch(arr, target, left=0, right=arr.length-1) {

  if (left > right) return -1;

  let mid = Math.floor((left+right)/2);

  if (arr[mid] === target) return mid;

  else if (arr[mid] > target) return binarySearch(arr, target, left, mid-1);

  else return binarySearch(arr, target, mid+1, right);

}

Step 2: Key Steps in D&C

1.  Identify base case
2.  Divide problem into smaller independent parts
3.  Recur on subproblems
4.  Combine results to get final solution

Step 3: Common D&C Problems
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1. Merge Sort

Split array into halves, sort recursively, merge

function mergeSort(arr) {

  if (arr.length <= 1) return arr;

  let mid = Math.floor(arr.length/2);

  let left = mergeSort(arr.slice(0, mid));

  let right = mergeSort(arr.slice(mid));

  

  let merged = [], i=0, j=0;

  while (i<left.length && j<right.length) {

    if (left[i]<right[j]) merged.push(left[i++]);

    else merged.push(right[j++]);

  }

  return merged.concat(left.slice(i)).concat(right.slice(j));

}

2. Quick Sort

Pick pivot, partition array, recursively sort subarrays

3. Maximum Subarray (Kadane variant using D&C)

Divide array, solve left, right, and cross subarrays

4. Matrix Multiplication (Strassen’s Algorithm)

Split matrices into quadrants, recurse, combine

Step 4: Advantages of D&C

Breaks complex problems into manageable parts
Often reduces time complexity
Foundation for recursive and algorithmic thinking
Used in sorting, searching, and optimization problems

Step 5: Common Mistakes

Missing base case → infinite recursion



Combining results incorrectly → wrong answer
Not dividing problem evenly → inefficiency
Ignoring edge cases like empty arrays or single elements

Step 6: Practice Plan for Divide and Conquer

Day 1:

Binary search and basic recursion → 5 problems

Day 2:

Merge sort → 5–7 problems

Day 3:

Quick sort → 5 problems

Day 4:

Maximum subarray using D&C → 5 problems

Day 5:

Matrix multiplication / Strassen → 3–5 problems

Day 6–7:

Mixed D&C problems → 8–10 problems

Mini Exercises

1.  Find the maximum element in an array using D&C
2.  Count inversions in an array
3.  Search in rotated sorted array
4.  Implement recursive power function efficiently

Key Takeaways

Divide and Conquer splits problems into independent subproblems
Recursion and combination are essential skills
Useful in sorting, searching, and optimization
Recognize problems where D&C reduces complexity efficiently
Practice to gain confidence in recursive thinking

Visit haas.dev for more DSA divide and conquer guides, problem sets, and interview preparation resources.
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