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Introduction to Divide and Conquer 

Divide and Conquer (D&C) is a fundamental algorithm design paradigm that breaks a problem 

into smaller subproblems, solves them recursively, and then combines the solutions to solve the 

original problem. 

Steps in Divide and Conquer 

1. Divide: Break the problem into smaller subproblems of the same type. 

Conquer: Solve each subproblem recursively. 

2. Combine: Merge the solutions of the subproblems to get the final result. 

Minimum and Maximum Problem Using Divide and Conquer 

Problem Statement: 

Given an array of n numbers, find the minimum and maximum elements using the divide and 

conquer approach. 

Algorithm: 

1. If the array has only one element, return it as both min and max. 

2. If the array has two elements, compare them and return the min and max. 

3. Otherwise: 

o Divide the array into two halves. 

o Recursively find the min and max for each half. 

o Combine the results by comparing the mins and maxes of both halves. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

//using System.Math; 

namespace min_max 

{            class mm 

            { 

                public static int max; 

                public static int min; 
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                public static int[] numbers = new int[] { 10, 20, 30, 40, 6 }; 

                public static void minmax(int x, int y) 

                { 

                    if (y-x<=1) 

                    { 

                        max = Math.Max(numbers[x], numbers[y]); 

                        min = Math.Min(numbers[x], numbers[y]); 

                    } 

                    else 

                    { minmax(x, (x + y) / 2); 

                    int max1 = max; 

                    int min1 = min; 

                        minmax((x + y) / 2 + 1, y); 

                        if (min1 < min) 

                            min = min1; 

                        if (max1 > max) 

                            max = max1; 

                    } 

                    return; 

                } 

                static void Main(string[] args) 

                { 

                  mm m = new mm(); 

                    mm.minmax(0, 4); 

                   Console.WriteLine("The max number is {0}", max); 

                   Console.WriteLine("The min number is {0}", min); 

                    Console.ReadKey(); 

            } 
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        } 

 } 

Time Complexity: 

• T(n) = 2T(n/2) + O(1) (Solving two subproblems and combining the result) 

• Using the recurrence relation, the time complexity is O(n). 

T(n) :الوقت اللازم لحل المشكلة بحجم n. 

2T(n/2) :كل جزء بحجم( نقوم بتقسيم المشكلة إلى جزأين متساويين n/2))ونحل كل منهما بشكل منفصل ،. 

O(1) : الوقت الثابت اللازم لدمج الحلين الجزئيين للحصول على الحل النهائي. 

Binary Search Algorithm 

Problem Statement: 

Binary Search is a searching technique that works on sorted arrays. It finds the position of a target 

element by dividing the search space in half at each step. 

Algorithm: 

1. If the array is empty, return -1 (not found). 

2. Find the middle element. 

3. If the middle element is the target, return its index. 

4. If the target is smaller, search in the left half. 

5. If the target is larger, search in the right half. 

using System; 

 

class BinarySearchExample 

{ 

 دالة البحث الثنائي باستخدام التقسيم والتغلب  //    

    static int BinarySearch(int[] arr, int left, int right, int target) 

    { 

        if (left > right) 

            return -1; // العنصر غير موجود 
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        int mid = (left + right) / 2; 

 

        if (arr[mid] == target) 

            return mid; // العنصر موجود في المنتصف 

        else if (arr[mid] > target) 

            return BinarySearch(arr, left, mid - 1, target); // البحث في النصف الأيسر 

        else 

            return BinarySearch(arr, mid + 1, right, target); // البحث في النصف الأيمن 

    } 

    static void Main() 

    { 

        int[] arr = { 1, 3, 5, 7, 9, 11, 13, 15 }; 

        int target = 7; 

 

        int result = BinarySearch(arr, 0, arr.Length - 1, target); 

 

        if (result != -1) 

            Console.WriteLine($"العنصر {target} موجود في الفهرس {result}."); 

        else 

            Console.WriteLine("العنصر غير موجود في المصفوفة."); 

    } 

} 

Time Complexity: 

• T(n) = T(n/2) + O(1) (One recursive call per step) 

• Solving the recurrence relation, we get O(log n). 

Advantages of Divide and Conquer 

1. Efficiency: Many problems (like sorting and searching) run faster using this approach. 

2. Parallelism: Subproblems can be solved independently, allowing parallel execution. 
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3. Solving Complex Problems: It simplifies the problem-solving process for complex 

problems like matrix multiplication. 

Applications of Divide and Conquer 

1. Sorting Algorithms: Merge Sort, Quick Sort 

2. Searching: Binary Search 

3. Matrix Multiplication: Strassen’s algorithm 

4. Graph Algorithms: Finding strongly connected components 

5. AI and Machine Learning: Decision Trees (used in classification problems) 

 


