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Introduction

Backtracking is a method of solving problems incrementally, exploring all possibilities, and undoing choices 
when they don’t lead to a solution. It is used in puzzles, games, and combinatorial optimization problems. This 
guide explains backtracking patterns and practical exercises.

Step 1: What is Backtracking?

Try all possible options for a decision
If current choice fails → undo it (backtrack)
Often used with recursion

Example: Generate all binary strings of length n

function generateBinary(n, str="") {

  if (str.length === n) {

    console.log(str);

    return;

  }

  generateBinary(n, str+"0");

  generateBinary(n, str+"1");

}

Step 2: Backtracking Approach

1.  Choose → pick a candidate
2.  Explore → recurse to next step
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3.  Un-choose → remove candidate if path fails
4.  Continue until all solutions are explored

Step 3: Common Backtracking Patterns

1. Permutations / Combinations

Generate all possible orders or selections of elements

2. Subset Problems

Generate all subsets of a set

3. Constraint Problems

Sudoku, N-Queens, Knight’s Tour

4. Partitioning Problems

Divide array into subsets satisfying conditions

Step 4: Example Problems

1. Generate All Permutations

function permute(arr, l=0) {

  if (l === arr.length) {

    console.log(arr.join(""));

    return;

  }

  for (let i=l; i<arr.length; i++) {

    [arr[l], arr[i]] = [arr[i], arr[l]];

    permute(arr, l+1);

    [arr[l], arr[i]] = [arr[i], arr[l]]; // backtrack

  }

}

2. N-Queens Problem

Place N queens on NxN board such that no two attack each other
Use recursion + backtracking to explore positions



3. Sudoku Solver

Fill empty cells with 1–9
Check row, column, and 3x3 box constraints
Backtrack if placement invalid

4. Subsets / Power Set

function subsets(arr, index=0, current=[], result=[]) {

  if (index === arr.length) {

    result.push([...current]);

    return result;

  }

  current.push(arr[index]);

  subsets(arr, index+1, current, result); // include

  current.pop();

  subsets(arr, index+1, current, result); // exclude

  return result;

}

Step 5: Common Mistakes

Forgetting undo step → wrong solutions
Not handling all branches
Ignoring constraints → invalid solutions
Using inefficient pruning → TLE in larger inputs

Step 6: Practice Plan for Backtracking

Day 1:

Binary strings, simple subsets → 5 problems

Day 2:

Permutations and combinations → 5–7 problems

Day 3–4:

N-Queens, Sudoku solver → 5–7 problems



Day 5:

Partitioning / subset sum → 5 problems

Day 6–7:

Mixed backtracking problems → 10 problems

Mini Exercises

1.  Generate all strings of length n using ‘a’, ‘b’, ‘c’
2.  Rat in a maze problem (find all paths)
3.  Word search in a grid
4.  Generate all valid parentheses combinations

Key Takeaways

Backtracking is trial and error with undoing steps
Best for combinatorial and constraint-based problems
Always prune unnecessary branches to improve efficiency
Consistent practice builds intuition for recursive exploration
Recognize problems where all solutions or constraints need to be satisfied

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