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Abstract: In today's complex and dynamic world, manufacturing companies
face numerous resource management and process optimization challenges. One
of the research areas in this area is tile and ceramic companies in Yazd province,
which is known as an industrial hub in Iran. This article analyzes management
issues related to this industry and examines the use of nonlinear mathematical
programming as a new approach to optimizing decision-making. Due to its
flexibility and ability to manage real complexities, nonlinear mathematical
programming is a powerful tool in analyzing management issues. This method
allows managers to consider multiple goals and constraints simultaneously and
make more optimal decisions. In this study, using nonlinear models, the key
factors affecting the performance of tile and ceramic companies are analyzed.
The results of this research show that the use of nonlinear programming helps
to expand the scope of decision-making and improve the economic performance
of these companies. Therefore, this innovation in management approaches can
be considered a basis for the improvement and sustainable development of this
industry in Yazd province.
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Extended Abstract

Introduction

Decision-making management in manufacturing, especially within
complex environments, presents considerable challenges. This paper
explores the use of nonlinear mathematical programming as a tool to
optimize processes and resource management in Yazd province's
ceramic industry, a vital sector of Iran's economy. The ceramic and tile
industries in Yazd face numerous obstacles, including high production
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costs and market volatility, necessitating modern management techniques for effective decision-
making.

Nonlinear mathematical programming allows managers to address multiple objectives and
constraints simultaneously, which is crucial in an industry where time and costs are critical factors.
By implementing this approach, companies can perform comprehensive performance analyses and
develop strategies to improve economic outcomes. Research indicates that nonlinear programming
enhances decision-making by enabling managers to evaluate various performance-influencing
factors, thus broadening their decision-making capabilities and improving management efficacy
amidst uncertainties.

Investigations in this field have demonstrated the positive impacts of nonlinear programming on
management processes, such as in supply chain optimization, leading to cost reductions and
improved customer satisfaction. This paper aims to provide an in-depth analysis of the benefits
and potential of nonlinear mathematical programming in the Yazd ceramic industry, offering a
strategic foundation for managers. Ultimately, employing these techniques can significantly
enhance economic performance and facilitate sustainable development within the industry,
highlighting nonlinear mathematical programming as an essential tool for effective decision-
making management.

Case Study

This research is based on data collected from active ceramic and tile manufacturers in Yazd
Province during the year 2024. The quantitative approach utilized for this study involved gathering
information from the Yazd Province Industrial Parks and the Chamber of Commerce. In total, 67
companies were examined within the scope of this research, drawing from the available resources.

Theoretical framework

In the contemporary landscape, manufacturing companies grapple with various challenges,
particularly in resource management and process optimization. A prominent area of research is the
exploration of innovative management methods to enhance organizational performance, with
nonlinear programming emerging as a significant tool for analyzing managerial issues. Nonlinear
programming involves the study of problems characterized by non-linear objective functions or
constraints, offering flexibility and combinatorial capabilities that facilitate effective decision-
making in complex environments (Napier et al., 2018).

In the ceramics and tile production sector, resource management is particularly fraught with
difficulties stemming from market volatility, fluctuating raw material costs, and intense
competition. These pressures necessitate innovative approaches to decision-making
(Mojtahedzadeh & Fadaei, 2019). Nonlinear programming models can effectively address these
challenges by optimizing resource management and decision-making processes, which is crucial
given the high production costs and the imperative for efficiency in manufacturing (Hasani et al.,
2020).

Modeling is fundamental to nonlinear programming, enabling the analysis of real-world problems
through mathematical frameworks. This approach allows managers in the ceramics and tile
industries to simulate complex system behaviors, aiding in the identification of optimal strategies
(Rezaei & Zarei, 2018). Furthermore, as global competition intensifies, analyzing economic
performance has become essential. Nonlinear programming supports detailed performance
analysis, enabling managers to discern key performance factors and facilitate optimal decision-
making (Kern et al., 2021).
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Despite its benefits, implementing nonlinear programming poses challenges, including the need
for specialized expertise and the substantial investment required for data processing (Hossain et
al., 2020). Nevertheless, research indicates that nonlinear programming can significantly enhance
economic performance and foster innovation in the ceramics and tile sector, underscoring its value
in optimizing decision-making and processes in complex industrial contexts.

Methodology

Research methodology is crucial for systematic examination in scientific studies. This research
investigates managerial challenges in Yazd province's ceramic tile industry, employing nonlinear
mathematical programming to enhance decision-making. A mixed methodology, integrating
gualitative and quantitative approaches, is adopted. The study begins with establishing a
theoretical framework, followed by creating a nonlinear mathematical model specific to the
sector's characteristics. It evaluates the industry's strengths, weaknesses, key variables, and
performance factors, focusing on active ceramic tile producers in Yazd in 2024. Data is collected
from industrial parks and the Yazd Chamber of Commerce, involving 67 companies, and analyzed
using multi-objective goal programming with MATLAB software.

Discussion and Results

Research methodology plays a crucial role in scientific inquiry, particularly in the resolution of
optimization challenges. In this case, the “fmincon” function in MATLAB was employed to tackle
a nonlinear optimization problem defined by an objective function subject to constraints and non-
negativity conditions on the decision variables. The optimization yielded two key outputs: “x_opt’,
indicating optimal points for production variables, and “fval’, representing the optimal value of
the objective function. These results are vital for enhancing resource utilization aimed at
maximizing profit.

According to the developed mathematical model, optimal production levels were determined: 410
units of white tiles ("x1°), 250 units of colored tiles ("x2°), and 360 units of ceramics ("x3"). The
total profit, denoted as Z, was computed using the production quantities and their selling prices,
resulting in a total profit of 546,000 monetary units.

In conclusion, the application of the “fmincon” function effectively addressed the optimization
problem, identifying decision variables crucial for maximizing profit in tile and ceramic
production. This methodological approach highlights the utility of nonlinear optimization
techniques in deriving significant insights regarding resource allocation in production processes,
enriching the understanding of interdependencies among decision variables within a
manufacturing framework.

Conclusion

Nonlinear mathematical programming modeling has emerged as a crucial tool for
analyzing managerial issues, particularly in the manufacturing sector, such as the tile and
ceramic industry in Yazd Province. The research indicates that it enhances the decision-
making capabilities of managers, enabling them to tackle complex challenges effectively.
By establishing a clear mathematical model, the study focuses on maximizing profit while
optimizing production resources. Results revealed a total profit of 546,000 units, affirming
the industry’s potential despite constraints. The findings align with prior research on linear
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and nonlinear models, advocating for their application to improve resource allocation and
address market demands, leading to sustainable economic development in Yaz.
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