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When it comes to solving complex programming problems, the choice of programming
language often sparks debate among developers. Whether you prefer Swift for its modern
syntax and safety features or lean towards languages like Python, Java, or C++, the core
algorithms and problem-solving strategies remain universal. One such classic problem that
frequently appears in coding interviews and classroom exercises is the Grid Search
problem. This article explores the concept of grid search algorithms, specifically focusing
on grid search after catching your classroom, which refers to applying the technique to
real-world classroom or grid-based scenarios. We will delve into the problem statement,
solutions in various languages (with a focus on Swift), and best practices to optimize
performance.

---

Understanding the Grid Search Problem

What Is Grid Search?

Grid search is an algorithmic technique used to traverse or examine every cell in a two-
dimensional grid or matrix. It is fundamental in solving problems that involve spatial data,
such as image processing, game development, pathfinding, and pattern matching.

Common Use Cases

- Detecting specific patterns within a grid (e.g., word search puzzles)
- Pathfinding algorithms in maps or mazes
- Image analysis and pixel manipulation
- Classroom layout analysis (e.g., seating arrangements)

The Classic Grid Search Problem

Suppose you are given a 2D grid of characters (or numbers), and a smaller pattern or
word that you need to find within this grid. The goal is to determine whether this pattern
exists in the grid, starting from any position and moving in allowed directions.

Example Problem Statement:

> Given a 2D grid of characters and a word, write a function to determine if the word
exists in the grid. The word can be constructed from letters of sequentially adjacent cells,



where "adjacent" cells are horizontally or vertically neighboring. The same cell may not be
used more than once.

---

Implementing Grid Search in Swift

Basic Approach

The typical method involves iterating through each cell in the grid, and when a cell
matches the first character of the word, initiate a Depth-First Search (DFS) or
Backtracking process to find the subsequent characters.

Sample Swift Implementation

Let's walk through a sample solution in Swift that demonstrates this approach.

```swift
func exist(_ board: [[Character]], _ word: String) -> Bool {
guard !board.isEmpty, !board[0].isEmpty else { return false }
let rows = board.count
let cols = board[0].count
var visited = Array(repeating: Array(repeating: false, count: cols), count: rows)
let wordChars = Array(word)

func dfs(_ row: Int, _ col: Int, _ index: Int) -> Bool {
if index == wordChars.count {
return true
}
if row < 0 || row >= rows || col < 0 || col >= cols {
return false
}
if visited[row][col] || board[row][col] != wordChars[index] {
return false
}

visited[row][col] = true
let directions = [(1,0), (-1,0), (0,1), (0,-1)]
for dir in directions {
if dfs(row + dir.0, col + dir.1, index + 1) {
return true
}
}
visited[row][col] = false
return false
}

for r in 0..


