
Journal of Research in Engineering Science 

ISSN: 2815-0538 Volume: 2 Issue: 1 

Article Received: 22 March 2022 Revised: 28 April 2022 Accepted: 13 May 2022 Publication: 30 June 2022 
___________________________________________________________________________________________________________ 

 
6 

JESR | June 2022 

Different Types of Computational Techniques Used for Resolving Complex 

Issues 

 
Dr. Jatin Gupta 

Assistant Professor,  

Chitkara University, India 

jatin.gupta.1988@ieee.org 

 
Abstract: - The field of science processing known as computational science uses various arithmetic registering strategies to 

address complex problems. Although it is a scientific area, its intricate and powerful calculations are used to solve a variety 

of problems, help with model planning, and add the function of recreation to conventional frameworks. Science has a tradition 

of providing solutions to problems as a result of logical experiments conducted in the lab. But as science and innovation 

advanced, it became possible to use various numerical techniques to address complex problems in the scientific community 

as well. In order to model the systems being examined, analysts and engineers create PC projects and application 

programming, and they run these projects using a variety of tools. The use of numerical calculations and computational math 

is the crux of computational science. These models occasionally call for enormous amounts of calculations (typically in 

floating point), which are typically carried out on supercomputers or dispersed handling systems. The paper will explain how 

computational science is used in various applications and discuss its methods, benefits, and challenges. 
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Introduction: - 

Before the turn of events and progress of logical and designing world, the answer for some logical issues were given by 

performing different monotonous logical tests in the lab by the researchers. Every one of the undertakings were utilized to 

be performed physically which includes long working hours and required a great deal of human exertion and subsequently 

use to be tedious cycle. With the most recent progression both in the area of science and designing, numerous numerical 

models and calculations are presently being utilized to give answers for the logical issues. Computational science as the name 

proposes is the field which hey s used to plan, carry out and utilize numerical models to investigate and give answers for the 

logical issues. Essentially, it is the space which involves PCs to perform different numerical and recreation for logical issues. 

The utilization of different numerical and mathematical examination methods alongside PCs meandered to be an aid in the 

area of science by giving creative ways of tackling an issue. Since the speed of calculations performed by the PCs is quicker 

than the calculations performed by individuals, it is utilized to save time and give most ideal arrangements at the earliest 

opportunity and subsequently saves a great deal of time and endeavors for the dreary calculative errands. There are many 

courses accessible which one can go through to be a computational researcher. To become fruitful computational researcher, 

one priority following abilities - 

• A computational researcher should have the capacities or abilities to recognize the perplexing issues. 

• He ought to be fit for planning a structure where the numerical hypotheses can be executed to tackle complex issues 

which is known as recreation process. 

• Having the ability to conceptualize the frameworks which has these issues. 

• In light of the kind pf the issue or issue, the computational researcher should be equipped for choosing the framework 

which can be utilized to address these issues. For instance, whether the framework ought to be equal processing, network 

figuring and so on. 

• He ought to know how to utilize these computational methods so the force of the recreation cycle can be expanded. 

• He ought to have the option to approve the outcomes acquired by executing this mathematical examination. 

Types of Computational Techniques: - 

Following are the various forms of computational strategies: - [1] 
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Figure 1 Types of Computational Techniques. 

 

1. Problem Recognition: -  

This is the first step of any computational method technique. First of all, the analyst need to understand the problem. This 

can be done by gathering all the important information about the problem. Following steps are answered in this process: - 

1. What is the reason of issue? 

2. Type of issue? 

3. Priority and severity to solve the issue? 

 

2. Problem decomposition: -  

• Once the issue is identified, it is then subdivided into small components so that it is easy to find solutions for the problem. 

• The complex and large issue is broken into small issues which are then solved by various team members who are expert in 

that particular domain. 

 

3. Divide and conquer: -  

• This is the method which has following three main important steps: - 

a. To divide the problem in to subproblems. 

b. Applied at the end of recursion. 

c. The subproblems are so small that they are straight away solved in less time. 

d. Once solution to all subproblems are identified, then all these solutions will be merged together to get solution to the main 

problem. 

 

4. Back Tracking: -  

• This technique is used in the programming languages that are declarative in nature and can provide more than one solution 

to the problem. 

• If the analysts is not able to find a solution then the path is back tracked in order to identify other possibilities of the solution 

to the issue. 

• Backtracking depends upon black box procedures where a problem is defined to be solved, the nature of partial candidates, 

etc. 

• The objective of back tracking is to identify all possible solutions for the issue within a particular interval of time. 

 

5. Data Mining: -  

• Data mining is used to identify and study the various data patterns in large sets of data and information available. 

• It is a branch of computational science which is used to study different data pattern in large data sets with the help of utilising 

the advantages of machine learning, artificial intelligence, etc. 

• The general objective of the information mining process is to separate data from an informational collection and change it 

into a reasonable design for additional utilization. Beside the crude examination step, it includes data set and information the 
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board angles, information pre-handling, model and deduction contemplations, intriguing quality measurements, intricacy 

contemplations, post-handling of found designs, perception, and web based refreshing. 

 

6. Heuristics: - 

• The general objective of the information mining process is to extricate data from an informational index and In software 

engineering, man-made consciousness, and numerical enhancement, a heuristic is a strategy intended for tackling an issue all 

the more rapidly when exemplary techniques are excessively sluggish, or for finding an estimated arrangement when 

exemplary techniques neglect to track down any definite arrangement. This is accomplished by exchanging optimality, 

fulfillment, exactness, or accuracy for speed. As it were, it very well may be viewed as an easy route. 

 

Advantages of Computational Techniques: - [2] 

Following are a portion of the advantages of utilizing computational science over customary logical answers for an issue in 

logical field: - 

1. Covers assortment of areas: - Computational science isn't simply connected with science and math and PC space yet it 

additionally assists with giving answers for any perplexing issue in any area on the planet. 

2. Easy to follow issues: - Computational science gives numerous prescient models to foresee future examples which are 

helpful to take basic choices. The discipline of sensible handling is the improvement of new methodologies that make testing 

issues reasonable on ebb and flow enrolling stages, giving specialists and architects new windows into our overall 

environmental elements. 

3. Improved virtual experience process: - It has added to further develop programmatic experience process with the assistance 

of most recent idea like AI, profound learning and so on. 

 

Difficulties of Computational Science: - [3] 

1. Lack of talented researchers: - Since it is the new space, there isn't sufficient number of computational researchers accessible 

on the lookout. 

2. Higher execution costs: - Computational science requires very good quality PC frameworks and effective servers, clients, 

prepared proficient and so on which requires higher execution cost. 

3. Not enough preparation office: - If the group isn't thoroughly prepared on the procedure, then, at that point, it can't be used 

for its effective use and cannot assist with performing complex computational issues. 

• Computational technique is the domain which helps the software engineers to solve complex issues using computers.  

• These techniques uses computers to find solutions for various complex scientific and mathematical techniques. 

Steps of Computational strategy: -  

Following are the basic steps of any computational method technique: -  

 

 
                                                   Figure 2. Steps of Computational Technique. 

1. Hypothesis: -  

• To begin with the calculation, first of all a base is chosen for the model. 

• This can be any logical hypothesis, or it can likewise be issue articulation. 

2. Model: - 

• A mathematical model of the system is imagined. Estimations can be sorted on a mission to carry out examinations 

considering the model. 

• The rules that drive a re-order are set. 
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3. Analysis/Simulation: - 

• Numerical examination or multiplications can be run considering computations. 

• The philosophy is executed using programs and toolsets with the fundamental limits. 

4. Evaluation: - 

• The data from proliferation results, as well as exploratory results in unambiguous cases, are used for refining further 

cycles. 

• The cycle is reiterated until the model is handled, or an end came to. 

Application use of Computational Techniques: -  

 

1. Computational Finance: - 

• In financial business areas, immense volumes of related assets are traded by endless coordinating business sector individuals 

in different regions and time districts. Their approach to acting is of remarkable multifaceted design and the depiction and 

assessment of the bet natural to this extraordinarily various arrangement of instruments is regularly established on tangled 

mathematical and computational models. 

• Handling these models definitively in shut structure, even at a lone instrument level, is normally ridiculous, and therefore 

we really want to look for useful numerical estimations. 

 

4. Computational Complex frameworks: - 

• In urban communities of any country, complex framework is shaped by the presence of people, the sort of 

government and so on. 

• To design the advancement plan of these urban communities, complex reasoning and computational strategies are 

required which is effectively conceivable by the utilizing computational science methods. 

5. Predictive computational science: - 

• This area is utilized to anticipate different followers of occasions by shaping, adjusting, and by approving science 

models. 

• For complex circumstances the expectation is finished as probabilities. 

 

Conclusion: - Computational science is the area of science figuring which includes different handling methodologies in math 

to handle complex issues. It is the locale in science space yet its astounding and successful computations are used to settle 

many issues and helps with arranging models and give the workplace of amusement to customary systems. Standard responses 

for deal with an issue in science use to be given by the result of performing coherent preliminaries in the lab. In any case, 

with the progression in the space of science and development, it was made possible to include different mathematical 

techniques to handle complex issues in science space as well. Examiners and organizers develop PC exercises and application 

programming that model designs being reviewed and run these endeavours with different blueprints of information limits. 

The centre of computational science is the usage of mathematical estimations and computational math. Now and again, these 

models require massive extents of computations (routinely drifting point) and are a significant part of the time executed on 

supercomputers or dispersed dealing with stages. Before the new development and progress of consistent and planning world, 

the response for a few sensible issues were given by performing different long legitimate tests in the lab by the specialists. 

All of the endeavours were used to be performed genuinely which incorporates long working hours and required a lot of 

human effort and in this way use to be dreary collaboration. With the latest movement both in the space of science and 

planning, various mathematical models and estimations are by and by being used to give deals with the consistent issues. 

Computational science as the name suggests is the field which his used to design, execute and use mathematical models to 

explore and give deals with the consistent issues. Basically, it is the space which includes PCs to perform different 

mathematical and re-order for coherent issues. The use of various mathematical and numerical assessment procedures close 

by PCs wandered to be a guide in the space of science by giving creative approaches to settling an issue. Since the speed of 

estimations performed by the PCs is faster than the computations performed by individuals, it is used to save time and give 

most ideal plans at the earliest open door and thusly saves a lot of time and tries for the tedious calculative endeavours. 
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