

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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Data Structures and Algorithms

Implementations of basic algorithms and data structures. This project is for learning purposes.

[image: _images/algos.svg]Build Status [https://travis-ci.org/naren-m/algos]


Installation

source env.sh







Usage

To add usage



Running the tests

make test







TODO


	[ ] Add documentations and notes.


	[ ] Add step by step explanations of ds_algos and ds.





Algorithms


	[ ] Implement graph algorithms (BFS, DFS, topological sort etc.,)


	[ ] Implement tree algorithms (BFS, DFS, balancing etc.,)






Data structures


	[x] Stacks


	[x] Queues


	[x] Linked lists


	[ ] Hash map


	[ ] Trees


	[x] BST


	[ ] Balanced binary trees


	[ ] AVL Trees


	[ ] Binary Heap






	[x] Graphs


	[ ] Tries


	[ ] Priority Queues









          

      

      

    

  

    
      
          
            
  
	ds-algos version:


	Python version:


	Operating System:





Description

Describe what you were trying to get done.
Tell us what happened, what went wrong, and what you expected to happen.



What I Did

Paste the command(s) you ran and the output.
If there was a crash, please include the traceback here.








          

      

      

    

  

    
      
          
            
  
Binary search tree


References


	Balance binary tree lecture MIT [https://courses.csail.mit.edu/6.006/fall09/lecture_notes/lecture04.pdf]


	CMU Binary trees [https://www.cs.cmu.edu/%7Eadamchik/15-121/lectures/Trees/trees.html]


	AVL trees Medium basecs(Vaidehi joshi) [https://medium.com/basecs/the-little-avl-tree-that-could-86a3cae410c7]








          

      

      

    

  

    
      
          
            
  
Graphs

Graph data structure consists of a fineate set of vertices.
Set of ordered, unordered vertices to make a directed and
an undirected graph respectively.

Wiki page on graphs [https://en.wikipedia.org/wiki/Graph_(abstract_data_type)]


Vocabulary for graphs


Vertex/Node

Vertex is a building block of a graph abstract abstract_data_type.abc
An undirected graph consists of a set of vertices and a set of edges
(unordered pairs of vertices), while a directed graph consists of a
set of vertices and a set of arcs (ordered pairs of vertices)

Wiki page on vertex [https://en.wikipedia.org/wiki/Vertex_(graph_theory)]



Edge

Edge is another fundamental part of the graph which connects 2 or more vertices.
An edge could be directed or undirected.
If the edge is directed, undirected we call the directed graph as directed,
undirected graph respectively.



Weight

Edges can be associated with weights representing the cost to traverse
from one vertex to another.



Path

Path in a graph is finite/infinite sequence of vertices connected by edges.



Cycle

Cycle is a closed walk consisting of sequence of vertices and starting and
ending at the same vertex.



Degree

Degree is the number of vertices adjacent to a vertex.


Degree in directed graphs

Indegree: The number of inward directed graph edges from a given vertex in a directed graph.

Outdegree: The number of outward directed graph edges from a given vertex in a directed graph.
Also called as “branching factor” in trees





Operations


Operations on vertex


	[x] get_key() to get key(id) of the vertex.


	[x] get_weight(neighbor) to get weight of the edge joining vertex and it’s neighbor.


	[x] add_neighbor(vertex) to add neighbor to the vertex.


	[x] set_vertex_data(data) to set data for a vertex.


	[x] get_vertex_data() to get data for a vertex.


	[x] get_neighbors() gets the list of vertices that are adjacent to the given vertex.






Operations on graph


	[x] add_vertex(vertex) or addNode(node) to add an instance of vertex to graph.


	[ ] remove_vertex(vertex) to remove vertex from the graph.


	[x] add_edge(from_vertex, to_vertex, weight) to add new directed edge with weight to graph.


	[ ] remove_edge(from_vertex, to_vertex) to remove an edge from graph.


	[x] get_vertex(vertexKey) get specified vertex from the graph.


	[x] vertices() get all vertices of a graph.


	[x] edges get all edges of a graph.


	[x] get_edge_weight(from_vertex, to_vertex) gets the weight of the edge between vertices.


	[ ] get_indegree(vertex) gets the number of edges inbound to vertex.


	[x] get_degree(vertex) gets the number of edges outbound to vertex.







Graph Traversal



BFS

[image: BFS on undirected graph]Alt text
Source for above gif [https://www.cs.usfca.edu/%7Egalles/visualization/BFS.html]



References


	Problem Solving with Algorithms and Data Structures [https://interactivepython.org/runestone/static/pythonds/Graphs/toctree.html]


	Wiki page on graphs [https://en.wikipedia.org/wiki/Graph_(abstract_data_type)]


	Wiki page on vertex [https://en.wikipedia.org/wiki/Vertex_(graph_theory)]


	Graph theory tutorials point [https://www.tutorialspoint.com/graph_theory/graph_theory_fundamentals.htm]
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