


 التً البحث خوارزمٌات من فئة هً الأعمى، البحث خوارزمٌات باسم أٌضًا والمعروفة :المطلعة غٌر البحث خوارزمٌات

 الامثلة بعض .نفسها المشكلة تعرٌف بخلاف المشكلة حول محددة معلومات أي استخدام دون المشكلة مساحة تستكشف
 :الخوارزمٌات من النوع هذا عن

 
1. Breadth-First Search (BFS):     

 FIFOمبدا العمل هو : ملاحظة

     consider the graph below. Find path from node A to node G using BFS. 

 
                       

First emplty  Queue = [ ] 
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 نود ٌحدد لم اذا ملاحظة

 ان فٌجب السؤال فً الهدف

 نود اخر الى الحل نكمل

 .graph بال موجودة
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 .algorithmومن ثم نحل باستخدام ال   treeفٌجب اولا ان نقوم بتحوٌله الى  graphاذا اعطى فً السؤال : ملاحظة

Code for Breadth First Search algorithm in python 
 



I'll describe each line of the code in detail: 
 
1. `class Graph:`: This line defines a Python class named `Graph`. 
 
2. `def __init__(self):`: This is the constructor method for the `Graph` class. It is called when you create a new instance of 
the `Graph` class. Inside the constructor, an empty dictionary is created to store the graph data, and it is assigned to the 
instance variable `self.graph`. 
 
3. `def add_edge(self, node, neighbors):`: This is a method for adding edges to the graph. It takes two arguments: `node` 
(the starting node) and `neighbors` (a list of nodes that are neighbors of the starting node). This method adds an entry to 
the graph dictionary where the key is the starting node (`node`) and the value is the list of neighbors (`neighbors`). 
 
4. `def dfs(self, start_node, visited=None):`: This method is used to perform a depth-first search (DFS) traversal of the 
graph starting from a given `start_node`. It takes two arguments: `start_node` (the node to start the traversal from) and 
an optional `visited` set to keep track of visited nodes. 
 
5. `if visited is None:`: This line checks if the `visited` set is not provided as an argument. If not, it initializes it as an empty 
set. 
 
6. `if start_node not in visited:`: This line checks if the `start_node` has not been visited yet. If it hasn't, the code inside 
the if block will be executed. 
 
7. `print(start_node, end=' ')`: This line prints the `start_node` to the console, separated by a space (using the `end` 
parameter of the `print` function). This is part of the DFS traversal and helps you see the order in which nodes are visited. 
 
8. `visited.add(start_node)`: This line adds the `start_node` to the `visited` set to mark it as visited. 
 
9. `for neighbor in self.graph[start_node]:`: This line iterates through the neighbors of the `start_node`, which are stored 
in the `self.graph` dictionary. 
 
10. `self.dfs(neighbor, visited)`: This line recursively calls the `dfs` method on each neighbor of the `start_node`. This 
recursion allows the traversal to continue to unvisited neighbors in a depth-first manner. 



Another BFS example  هنا لم ٌحدد الgoal state   و 
A is start state 
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 على الشكل التالً DFSسنقوم بتطبٌق 
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Code for DFS Algorithm in python 
 



3.Depth Limited Search Algorithm 









                                    No goal found  so incomplete. 

 - This limitation helps avoid infinite loops in cases where a solution may not exist or to 
ensure that the search does not become overly time-consuming. 



4. Uniform-Cost Search (UCS) 



ونضع اطفالها  closedتحت عمود  Aاذن نضع . ؟  لا Goalهي ال Aهل . nodeمع كلفتها تحت عمود ال  Aنضع 

اذن . هي الهدف؟ كلا Bهل (. مرتبة مسبقا)وبشكل مرتب من الاصغر كلفة الى الاكبر nodeمع كلفهم تحت عمود ال 

بما . ثم نرتب من الاصغر الى الاكبر nodeونضيف اطفالها مع كلفهم تحت عمود ال   closedتحت عمود ال  Bنضع 

نستمر بنفس الاسلوب الى ان نجد الهدف . اعلى levelلانها من مستوى  Cكلفتها متساوية فتكون الاسبقية لل  Eو  Cان 

 .  nodesاو نزور كل ال 



Home work#1: use UCS to solve the problem? 

Informed Search Algorithms 
1. A* Algorithm 

The A* algorithm is a popular heuristic search algorithm that combines the advantages of both BFS and 
DFS. It uses a heuristic function that estimates the cost of reaching the goal from a given node. A* uses a 
priority queue to prioritize nodes to explore based on a combination of the actual cost to reach a node 
(g-cost) and the estimated cost to reach the goal (h-cost). The algorithm guarantees finding the optimal 
solution if the heuristic is admissible (i.e., it never overestimates the true cost). 
  
Heuristic Search: 
Heuristic search algorithms, like A*, are especially useful when dealing with large search spaces where 
uninformed search strategies can be impractical. By using heuristics to estimate the cost, these 
algorithms can efficiently guide the search towards the most promising paths while avoiding unnecessary 
exploration. 
  



Hueristic value 
 تعطى فً السؤال

كلفة الوصول الى 

 النود

 مصطلحات مهمة جدا ٌجب معرفتها والتمٌٌز بٌنها وهً  3هنالك 

1- G-cost 
2- H-cost 
3- F-cost 

G-cost : the G-cost to move from S to A to C = 1 + 5 = 6  
H-cost : the H value for the last node in the path. The H-cost to  move from S to A to C= 2 

F-cost: G-cost + H-cost = 6 + 2 = 8 



 يستخدم الاسبقية

 F-costياخذ الاقل 
 اذن نتبع الحروف الابجدية F-costاذا تساوت 

 يتم زيارة كل نود مرة واحدة فقط

 نختار الاقل



 :مثال اخر عن الخوارزمٌات التجرٌبٌة
 

Hill Climbing Algorithm (Manhattan Distance) 





 .نقوم بتمثٌل الاحتمالات -1

عدد الحرات اللازمة لتحرٌك ل قطعة لٌست فً مكانها ( manhattan distance)نحسب القٌم التجرٌبٌة لكل حالة  -2

 .الصحٌح

 .نختار القٌم التجرٌبٌة الاقل حتى نصل الى الهدف -3

 وكما موضح فً ادناه



 :Manhattan distanceٌفٌة حساب ك

 

 لكل الارقام التي ليست في مكانها الصحيح ونجمع النواتج حتى نجد قيمة كل حالة MDنحسب 



 :الحل النهائً


