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Computational	Mathematics	for	Digital	
Transformation:	Applications	in	Arti�icial	

Intelligence,	Engineering,	Economics,	and	Data	
Science

Computational	mathematics	has	become	a	fundamental	discipline	driving	digital	transformation	across	various	
sectors,	 including	arti�icial	 intelligence	 (AI),	 engineering,	 economics,	 and	data	 science.	Advanced	mathematical	
models	and	numerical	algorithms	enable	ef�icient	data	analysis,	optimization,	prediction,	and	decision-making	in	
complex	systems.	In	engineering,	computational	mathematics	supports	structural	analysis,	simulation,	and	design	
optimization,	 while	 in	 AI	 and	 data	 science	 it	 enhances	 machine	 learning,	 pattern	 recognition,	 and	 predictive	
analytics.	 In	 economics,	 mathematical	 modeling	 assists	 in	 forecasting,	 resource	 allocation,	 and	 �inancial	 risk	
assessment.	 Recent	 developments	 in	 cloud	 computing,	 big	 data,	 and	high-performance	 computing	have	 further	
expanded	the	capabilities	of	computational	mathematics,	enabling	faster	and	more	accurate	solutions	to	real-world	
problems.	 This	 review	 provides	 a	 concise	 overview	 of	 the	 role	 of	 computational	 mathematics	 in	 digital	
transformation,	highlighting	its	key	applications,	emerging	technologies,	challenges,	and	future	prospects	across	
multiple	disciplines.

Abstract

Keywords:	Computational	Mathematics,	Digital	Transformation,	Arti�icial	 Intelligence,	Engineering,	Economics,	
Data	Science,	Numerical	Methods.

Corresponding author: Sushma	Chib  |  E-mail: Sushmachib737@gmail.com

Citation:	Sushma Chib (2023). Computational Mathematics for Digital Transformation: Applications in Arti�icial Intelligence, Engineering, 
Economics, and Data Science.	Discover	Economics	and	Finance:	An	International	Journal.	DOI:	https://doi.org/10.51470/DEF.2023.1.1.05

08 January 2023: Received | 10 February 2023: Revised | 13 March 2023: Accepted | 06 April 2023: Available Online

Department	of	Mathematics,	GCW,	Parade	Ground,	Jammu,	Jammu	and	Kashmir	180001,	India

Sushma	Chib

1.	Introduction
Digital transformation has revolutionized the way 
industries, businesses, and research organizations 
solve complex problems and make informed 
decisions. The rapid growth of arti�icial intelligence, 
big data, cloud computing, and advanced analytics has 
created a strong demand for mathematical models 
that can ef�iciently process large volumes of 
information. Computational mathematics provides 
the theoretical and computational foundation for 
developing algorithms that improve accuracy, 
ef�iciency, and automation across various scienti�ic 
and industrial applications [1-2]. In engineering, 
computational mathematics is widely used for 
simulation, optimization, structural analysis, and 
system modeling. In arti�icial intelligence and data 
science, mathematical techniques support machine 
learning algorithms, predictive modeling, and pattern 
recognition.  Similarly,  economics relies on 
computational methods for forecasting, �inancial 
analysis ,  and resource optimization.  These 
applications enable organizations to make data-
driven decisions while reducing operational costs and 
improving performance [3-5]. The integration of 
computational mathematics with emerging digital 
technologies has accelerated innovation in 
healthcare, manufacturing, �inance, transportation, 
and smart cities. 

Advanced computat ional  techniques  a l low 
researchers and engineers to solve complex 
mathematical problems that are dif�icult or 
impossible to analyze using traditional analytical 
methods. As digital technologies continue to evolve, 
computational mathematics will remain a key driver 
of  inte l l igent  automation  and susta inable 
technological development. This review presents a 
concise overview of computational mathematics and 
its major applications in arti�icial intelligence, 
engineering, economics, and data science, while 
discussing current challenges and future research 
opportunities.
 
2.	Fundamentals	of	Computational	Mathematics
Computational mathematics combines mathematical 
theory, numerical analysis, and computer science to 
solve complex real-world problems. It focuses on 
developing algorithms and computational models 
that provide approximate solutions when exact 
analytical solutions are dif�icult to obtain. These 
methods improve computational ef�iciency and 
enable the analysis of large-scale systems across 
different disciplines [6-7]. The �ield supports digital 
transformation by providing tools for optimization, 
simulation, statistical analysis, and predictive 
modeling. 
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Modern computational mathematics utilizes high-
performance computing, numerical methods, and 
advanced algorithms to process large datasets and 
solve multidimensional problems. Its applications 
have expanded signi�icantly with the growth of 
arti�icial intelligence, machine learning, and data-
driven technologies,  making it  an essential 
component of modern scienti�ic research and 
industrial innovation.

3.	Applications	in	Arti�icial	Intelligence
Arti�icial intelligence (AI) relies heavily on 
computational  mathematics for developing 
intelligent algorithms capable of learning from data 
and making accurate predictions. Mathematical 
concepts such as linear algebra, probability, 
optimization, and statistics form the foundation of 
machine learning and deep learning models. These 
techniques improve the ef�iciency of image 
recognition, natural language processing, robotics, 
and autonomous systems [8-9]. Computational 
mathematics also supports model training, 
parameter  opt imizat ion ,  and performance 
evaluation. As AI continues to evolve, advanced 
mathematical algorithms play a critical role in 
improving accuracy, reducing computational 
complexity, and enabling intelligent decision-making 
across various industries.
 
4.	Applications	in	Engineering
Engineering applications of  computational 
mathematics include structural analysis, �luid 
dynamics, heat transfer, optimization, and system 
simulation. Numerical methods help engineers 
evaluate complex structures and physical processes 
before actual implementation, reducing development 
costs and improving design quality [10-11]. Modern 
engineering increasingly relies on computational 
models for designing smart buildings, transportation 
systems, renewable energy facilities, and industrial 
automation. These tools enhance productivity, 
improve safety, and support sustainable engineering 
practices through accurate simulations and 
optimized resource utilization.
 
5.	Applications	in	Economics
Computational mathematics has transformed 
economic analysis by providing ef�icient techniques 
for forecasting, optimization, and �inancial modeling. 
Mathematical algorithms help economists analyze 
market trends, estimate risks, and evaluate 
investment strategies using large datasets [12]. 
Advanced computational models support economic 
planning, supply chain optimization, and policy 
analysis. The integration of big data analytics and 
arti�icial intelligence has further improved the 
accuracy of economic predictions,  enabling 
governments and organizations to make informed 
�inancial decisions.
 
6.	Applications	in	Data	Science
Data science depends on computational mathematics 
for data processing, statistical analysis, and predictive 
modeling. 

Mathematical techniques enable the extraction of 
meaningful information from large and complex 
datasets, supporting evidence-based decision-
making [13]. Machine learning, data mining, and 
visualization techniques are widely used in 
healthcare, �inance, business, education, and 
scienti�ic research. Computational mathematics 
improves data accuracy, reduces processing time, and 
enables ef�icient analysis of structured and 
unstructured information.
 
7.	Emerging	Technologies
The rapid development of cloud computing, high-
performance computing, arti�icial intelligence, and 
the Internet of Things (IoT) has expanded the scope of 
computational mathematics. These technologies 
provide powerful computing resources for solving 
large-scale mathematical problems and processing 
massive datasets in real time [14]. Digital twin 
t e c h n o l o g y  a n d  e d g e  c o m p u t i n g  a r e  a l s o 
transforming engineering and industrial applications 
by enabling continuous monitoring, predictive 
maintenance, and intelligent automation. These 
advancements are driving digital transformation 
across multiple sectors.
 
8.	Challenges	and	Future	Perspectives
Despite signi�icant advancements, computational 
mathematics faces several challenges, including high 
computational costs, data quality issues, algorithm 
complexity, and cybersecurity concerns. Many 
advanced mathematical models require powerful 
computing resources and large datasets, which may 
not always be available. Future research should focus 
on developing ef�icient algorithms, integrating 
quantum computing, improving explainable arti�icial 
intelligence, and enhancing computational ef�iciency. 
T h e s e  i n n ova t i o n s  w i l l  s t re n g t h e n  d i g i t a l 
t r a n s f o r m a t i o n  a n d  s u p p o r t  s u s t a i n a b l e 
technological development in various disciplines.
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