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Abstract - The visibility of algorithms
contributes to the development of computer
science education. The process of teaching
and learning algorithms is often complex and
difficult to understand. Visualization is a
useful way to learn in any computer science
course. In this paper an e-learning tool for
short algorithms presentation techniques is
described. The advanced e-learning tool
allows you to create, edit and maintain graph
formats and visualize action algorithm steps.
It is intended to be used as a face-to-face
supplement or as a stand-alone application.
The intellectual functionality of the defined
e-learning tool is demonstrated through the
use of the path finding algorithms.
Preliminary test results demonstrate the
usefulness of the e-learning tool and its
ability to assist students in developing
effective mental models related to short-term
algorithms. This electronic learning tool is
intended to combine different algorithms to
get the shortest route.

Keywords: - Visualization, algorithm, e-
learning, shortest route, pathfinding.

I. INTRODUCTION
Pathfinding or pathing is a method of
planning, in a computer program, of a short
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route between two points. It's a very effective
way to solve mazes. This field of study relies
heavily on Dijkstra's, A*, etc. algorithms to
find the shortest path to a weighted graph.
Finding a route is closely related to the
shortest route problem, within the graph
theory, which explores the method of
identifying a method that best meets certain
conditions (shortest, cheapest, fastest, etc.)
between two points in a large network. At its
backbone, the route finder searches the graph
by starting at one vertex and examines nearby
locations until it reaches the destination,
usually for the purpose of finding.[1]

cheap route. Pathfinding refers to computing
an optimal route in a given map between the
specified start and goal nodes. It is an
important research topic in the area of
Artificial Intelligence with applications in
fields such as GPS, Real-Time Strategy
Games, Robotics, logistics while
implemented in static or dynamic or real-
world scenarios. Although graph search
methods like scope-first search can find a
path given enough time, other methods that
"verify" the graph will usually hit the post
immediately.[5] An analogy can be a person
walking in a room; instead of exploring every
possible route in advance, a person will
usually go his own way and only deviate from
the path to avoid the obstacle, and make as
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little detour as possible. Algorithm: - Edsger
Dijkstra Dutch. He is one of the biggest
names in computer science. He is known for
his handwriting and quotes such as: -
Simplicity is essential for honesty. ¢« The
question of whether machines can think is as
important as the question of whether
submarines can swim.[1]

The Dijkstra algorithm was created in 1959
by Dutch Computer Scientist Edsger
Dijkstra. ~ While  employed at the
Mathematical Center in Amsterdam, Dijkstra
was asked to demonstrate the power of
ARMAC, a sophisticated computer program
developed by the Statistics Center.[2] Part of
his presentation involved showing how best
to navigate between two points and in doing
so, a much shorter route algorithm was
created. It was later renamed Dijkstra's
Algorithm in honor of its creator. In
particular, we are reminded that this popular
algorithm is strongly influenced by Bellman's
principle of doing good and that it
psychologically and technically creates a
consistent and consistent planning process
with equal efficiency and efficiency.[3] A *
Algorithm In 1964 Nils Nilsson developed a
heuristic approach to increasing the speed of
the Dijkstra algorithm. This algorithm was
called Al. In 1967 Bertram Raphael made
remarkable progress in this algorithm, but
failed to demonstrate its effectiveness.[6] He
called this process A2. Then in 1968 Peter E.
Hart introduced the argument which proved
that A2 was right when using hetaeristic
consistency with only minor variations. His
proof of algorithm included a section that
showed that the new A2 algorithm was the
best algorithm in terms of scenarios. So, he
coined the algorithm in the Kleene star syntax
to be an algorithm that starts with A and
includes all possible version numbers or A *

Il. LITERATURE REVIEW
An important area of mathematical theory is
the mathematical study of the structure of

invisible relationships between objects by
graphs (networks). While investigating these
structures can only be a theory, it can be used
to model intelligent relationships in many
real-world systems.[7] One of the most
widely used systems is the shortening of
shortcuts to many operating systems such as:
maps; robotic navigation; texture map;
system setup in TeX; urban vehicle planning;
proper plumbing for VLSI chips; subroutines
in advanced algorithms; telemarketer user
configuration; communication messaging;
almost piecewise line jobs; network route
agreements (OSPF, BGP, RIP); exploit
arbitrage opportunities in financial trading;
correct truck route using traffic congestion
pattern.[4]

DATA BUILDINGS

In fact, graphs are usually represented by one
of two common data structures: adjacent lists
and adjacent matrices. At the highest level,
both data structures are lists identified by
vertices; this requires each vertex to have a
unique number identifier between 1 and V.[1]
In a legal sense, these whole numbers are
times.

ADJACENCY LISTS

So, far the most common data structure for
keeping graphs is a close list. An adjacent list
is a series of columns, each containing the
neighbors of one of the layers (or external
neighbors when the graph is oriented). In the
non-target graphs, the u, v of each edge is
doubled, once in the neighbor list of u and
once in the neighbor list of v; in the directed
graphs, the u, v of each edge is kept only
once, in the neighbor list of tail u. In both
graphs, the total space required for the
adjacent column is O (V + E). There are a few
dead rental methods to represent these
neighborhood lists, but common use uses one
simple linked list. The data structure effect
allows us to list (outside-) the neighbors of
node vatO (1 + deg (v)); just scan the
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neighbor list for v. Similarly, we can
determine whether the U, V is curved at the
time of O (1 + deg (u)) scanning the
neighboring list of u. For indirect graphs, we
can extend the time to O (1 + min {deg (u),
deg (v)}) by simultaneously scanning your
neighbor's list of both u and v, stopping
whether we get the edge or when we fall. end
of list.

ADJACENCY MATRICES

Another common data structure for charts is
the closed matrix, first proposed by Georges
Brunel in. The adjacent matrix graph GisaV
- V matrix of 0s and 1s, usually represented
by a two-dimensional system A [1. V, 1. V],
where each entry indicates whether a specific
edge is present in G.[8] Specifically, in all
vertices u and v: if the graph is incorrect, then
Alu,v]:=1ifandonlyifu, v 2 E, and if the
graph is oriented, then A [u, v]: =1 if and
only if u, v 2 E. In indirect graphs, the
adjacency matrix remains symmetric,
meaning A [u, v] = A [v, u] in all vertices u
and v, because u, v and vu are simply rented
words with the same edge, and diagonal
entries A [u, u] are all zero. In the directed
graphs, the adjacent matrix may or may not
be symmetrical, and the diagonal input may
or may not be zero.[1] Looking at the
adjacent matrix, we can determine that - (1)
the time when the two vertices are connected
horizontally by looking at the correct position
in the matrix. We can also calculate all vertex
neighbors at - (V) by scanning the
corresponding row (or column).[6] This
operating time is fine in the worst-case
scenario, but even if the vertex has fewer
neighbors, we still have to scan the entire line
to find them all. Similarly, adjacent matrices
require (VV2) spacing, regardless of how many
edges the graph has, so they appear only in
space on very dense graphs.[9]

Best-first search is an algorithm that traverses
the paths of a search space, usually
represented as a tree, exploring its nodes in a

manner dictated by an evaluation function:
the best nodes are selected first in an attempt
to 5 reach the goal. AVL trees and red-black
trees are variants of BSTs that reorganize the
tree on insertion to maintain approximate
balance.[12] They achieve the logarithmic
worst case bound by storing some additional
information in each node.[13]

Breadth-first search (BFS) is one of the oldest
and most fundamental graph traversal
algorithms, in influencing many other graph
algorithms. Early descriptions of BFS can be
found in. Similarities can be found between
BFS, Prim's algorithm for minimal spanning
trees, and Dijkstra's algorithm for single
source shortest paths. Artificial intelligence
algorithms use BFS for state-space searches.
BFS has also been described for parallel
computation, and under the functional
programming paradigm.[13]

The DFS algorithm extends the current path
as far as possible before backtracking to the
last choice point and trying the next
alternative path. Given a graph G = (V, E)
where V stand for set of vertices and E stands
for set of edges. A vertex u € V where we
want to explore each vertex in graph. Letn =
|V| and m = |E|. Basically a graph can be of
two types: directed and undirected. Graph
can be represented by two techniques: 1) by
matrix, 2) by linked list. Now we assume
graph is represented by a linked list.[14]

. HOW

At this stage, the design performance hasbeen
explained in detail. How the designstarted
and how the design works and how thecolorful
phases of the design are done and the
challenges faced at each level. What does the
design do? At its core, a navigation algorithm
seeks to find the shortest route between two
points. This design visualizes colorful
algorithms for chancing a way to work, and
more! All algorithms in this design are
converted to a 2D grid, where 90-degree
gyration” costs"1 and movement from one
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place to another" costs"l. Choosing
Algorithm Select the "Algorithms" algorithm
drop-down menu. Note that some algorithms
are weighted, while others are not weighted.
Featherlight algorithms don't change or
weighted bumps are considered, while
weighted bones do. Also, not all algorithms
guarantee the shortest route. Meet Dijkstra's
Algorithm algorithms. The father of chancing
algorithms; ensures a veritably short route.
Stylish First Hunt (heavier) Fast, heuristic-
heavy interpretation of A *; doesn't guarantee
a veritably short route. A * is a search engine
algorithm that has long been used in the
research community.[11] Its efficiency,
simplicity, and modularity they are often
highlighted as its strength compared to other
tools. Due to its ubiquitous nature and
widespread use, A * has become a common
option for researchers trying to solve
problems finding solutions.[8] Original
Breath Hunt (light) A good algorithm;ensures
a veritably short route. AdvancedHunt (light)
Too bad route-finding algorithm; doesn't
guarantee a veritably short route. To add
walls, click on the grid to add a wall. Thewalls
are inapproachable, which means the road
cannot be crossed. Visualization and
navigation Use navbar buttons to fantasize
algorithms and do other effects! You canclear
the current path, clear walls andweights, clear
the entire board, and acclimatethe viewing
speed, all from the navbar. However, click on
"Pathfinding Visualizer" in the top left corner
of your screen, if you want to pierce this
tutorial again. Project objects:

e Can be used as an E reading tool for
understanding Algorithms.

e Used for Chancing the Roadway.

e Used on the telephone network.

e Used on IP path to get the shortest Open
First.

e Used on position maps to detect places Map
pertaining to graphs.

e We can produce a GPS system that will
guide you in places.

e Search machine quests are used by BFS to
produce an indicator. From the source runner,
it gets all the links to get new runners.

e As druggies of wireless technology, people
want advanced data values than Gigabytes
per second for Voice, Video and other
operations. There are numerous situations of
access data values above GB/ s. One of the
norms is MIMO (Multi input Multi affair).
MIMO uses the K-stylish Algorithm (which
is a Breadth-First hunt algorithm) to find the
shortest Euclidian distances. Project phases
Project development is recorded in sixphases.
These sections cover all design way, from
data collection and 482 International Journal
for Modern Trends in Science and
Technology processing to stoner outputs.[9]
The six orders arel. Graph Matrix
Construction.2. Added Walls and event
followership.3. Bed the Graph Algorithms.4.
Integrated Finder Performance.5. Improved
Design and UI.6. Extended Calculator
Performance After all these stages the design
is fully ready for use by the stoner. Each
section has been bandied in detail from then
on, in order to achieve a complete
understanding of this work Breadth-first hunt
(BFS) is a hunt machine algorithm for knot
tree content that satisfies certain means. It
starts at the root of the tree and examines all
the bumps at the current depth before moving
to areas at the coming depth position.
Redundant memory, generally in line, is
demanded to track children's bumps that have
been encountered but haven't been examined.
Advanced hunt is an algorithm for covering
or searching for a tree or graphical data
structures. The algorithm starts at the root
position (selects the wrong knot as the root
knot in the graph mode) and checks as much
as possible for each branch before reversing.
So the introductory idea is to start from the
root or any wrong knot and mark the knot and
go to the nearest unmarked area and continue
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with this circle until there's no near unmarked
knot. Also go back and check other unmarked
bumps and tear them up. Eventually, publish
the bumps along the way. The greedy
advanced hunt algorithm always chooses the
system that seems stylish at the moment. It's
a combination of deep hunt and broad hunt
algorithms. It uses heuristic function and
hunt. Advanced hunt allows us to take
advantage of both algorithms. With the help
of excellent hunt, in each step, we can choose
the most promising place. In the first stylish
hunt algorithm, we extend the knot closest to
the target area and the nearest cost is
estimated by the heuristic function, i.e., f (n)
=g (n). That is, h (n) = estimated cost from
point n to goal. The greedy stylish first
algorithm is enforced by the precedence
queue.

IV. RESULTS

Firstly, elect the algorithm you want to
fantasize also set the position of starting and
ending knot. Fit the walls or pre-build mazes
to produce obstacles between bumps. You
can also add weighted bumps to produce
obstacles. To start visualization press
fantasize algorithm” button.

V. CONCLUSION

With the completion of this design, we've
successfully achieved our ideal of our design
is to bed Graph Path Chancing with

Visualization and  Comparing  their
performance. As is the case with utmost other
tutoring areas, there has been a significant
gap between the proposition and practical
understanding of algorithms consummation.
The main thing of the design is to use it from
operations exploration  preceptors and
scholars for tutoring and studying the being
known combinatorial graph algorithms. The
main idea of the system is to give an
intertwined educational terrain for both
preceptors and scholars to grease the literacy
process in effective way. To conclude, we've
learnt a lot of effects working under this
design. We're also thankful to our tutor and
administrator for their sweats in the literacy
process.

V1. REFERENCES

1. International Journal for Modern Trends in
Science and Technology, 6(12): 479-483,
2020 Copyright © 2020 International Journal
for Modern Trends in Science and
Technology ISSN: 2455-3778 online DOI:

175



https://doi.org/10.46501/IIMTST061293
Available online at:
http://www.ijmtst.com/vol6issuel2.html
2.IACSIT  International  Journal  of
Engineering and Technology, Vol. 5, No. 4,
August 2013.

3. A Review on Algorithms for Pathfinding
inComputer Games Parth Mehtal Hetasha
Shah2 Soumya Shukla3 Saurav Verma4
Studentl,2,3, Assistant Professor4 MPSTME
NMIMS, Mumbai parth94@hotmail.com,
hetasha94@gmail.com,
soumyashuklal094@gmail.com,
sauravtheleo@gmail.com

4. Comparative Analysis of Path-finding
Algorithm on Unrestricted Virtual Object
Movable for Augmented Reality by
Aninditya Anggari Nuryono, Alfian Ma’arif,
Iswanto Iswanto.

5. PATHFINDING VISUALIZER subtitle
Thierry Thierry Oke Department, Minnesota
State University Moorhead, 1104 7th Avenue
South, Moorhead, MN 56563.

6. Zhang He School of Computer Science
Communication University of China

Beijing, China 13207144228@163.com

7. The Hong Kong Polytechnic University;
betty-tong.pan@connect.polyu.hk

The Hong Kong Polytechnic University;
lilian.pun@polyu.edu.hk

8. A Path Finding Visualization Using

A Star Algorithm and Dijkstra’s Algorithm
Saif Ulla Shariff1, M Ganeshan2

Master of Computer Application,

Associate Professor, Jain Deemed-to-be
University, Bengaluru, Karnataka, India.

9. 5th International Conference on Computer
Science and Computational Intelligence
2020, A Systematic Literature Review of A*
Pathfinding Daniel Foeada , Alifio Ghifaria,
Marchel Budi Kusumaa, Novita Hanafiahb,
Eric Gunawan.

10. A Thesis Submitted to the Faculty of
Graduate Studies through the School of
Computer Science in Partial Fulfillment of
the Requirements for the Degree of Master of

Science at the University of Windsor
Windsor, Ontario, Canada 2019 © 2019
Harinder Kaur Sidhu.

11. © 2019 The Authors. Published by
Elsevier B.V. This is an open access article
under the CC BY-NC-ND license
(https://creativecommons.org/licenses/by-
nc-nd/4.0/) Peer-review under responsibility
of KES International.

12. International Research Journal of
Engineering and Technology (IRJET)

A STUDY ON BEST FIRST SEARCH 1,
M.Sinthiya, 2, Dr.M. Chidambaram Dept. of
Computer Science Rajah Serfoji Government
Arts College.

13. The Nature of Breadth-First Search
School of Computer Science, Mathematics,
and Physics James Cook University,
Australia Technical Report 99-1 Jason J
Holdsworth.

Url: http://cairns.cs.jcu.edu.au/~jason
January 18, 1999.

14. International Journal of Engineering
Research & Technology (IJERT)

ISSN: 2278-0181

Vol. 2 Issue 7, July — 2013

Applications of Depth First Search: A Survey
Gaurav Rathi, Dr. Shivani Goel Thapar
University, Patiala (Punjab)

176


http://www.ijmtst.com/vol6issue12.html
mailto:parth94@hotmail.com
mailto:hetasha94@gmail.com
mailto:94@gmail.com
mailto:soumyashukla1094@gmail.com
mailto:1094@gmail.com
mailto:sauravtheleo@gmail.com
mailto:13207144228@163.com
mailto:betty-tong.pan@connect.polyu.hk
mailto:lilian.pun@polyu.edu.hk
http://cairns.cs.jcu.edu.au/~jason



