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ABSTRAK 

Penelitian ini menganalisis penerapan analisis kompleks dalam menjawab 

tantangan matematika saat ini. Penelitian ini memanfaatkan berbagai jurnal 

yang mendemonstrasikan strategi analitis kompleks dan teknik penyelesaian 

masalah matematika kompleks dengan menggunakan pendekatan kualitatif. 

Hasilnya menunjukkan bahwa analisis kompleks telah terbukti menjadi alat 

yang efektif untuk mengeksplorasi struktur matematika yang kompleks dan 

menemukan solusi yang elegan. Berbagai konsep seperti integral kompleks, 

teorema sisa, dan fungsi analitik banyak digunakan  untuk memahami dan 

menyelesaikan berbagai permasalahan matematika modern seperti teori 

bilangan, geometri diferensial, dan analisis harmonik. Studi ini juga 

mengidentifikasi tren dan tantangan baru dalam penerapan analisis kompleks, 

seperti integrasi dengan metode numerik dan perluasan ke bidang baru seperti 

teori grafik. Implikasi praktis dari hasil penelitian ini adalah untuk 

memperluas pemahaman dan penerapan analisis kompleks dalam 

menyelesaikan permasalahan matematika modern yang semakin kompleks. 

Kata kunci : Analisis Kompleks, Matematika, Kontemporer  

 

ABSTRACT 

This research analyzes the application of complex analytics in addressing 

current mathematical challenges. This research utilizes various journals that 

demonstrate complex analytical strategies and complex mathematical 

problem-solving techniques using a qualitative approach. The results show 
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that complex analysis has proven to be an effective tool for exploring complex 

mathematical structures and finding elegant solutions. Various concepts such 

as complex integrals, remainder theorems, and analytic functions are widely 

used to understand and solve various modern mathematical problems such as 

number theory, differential geometry, and harmonic analysis. This study also 

identifies new trends and challenges in the application of complex analysis, 

such as integration with numerical methods and extension to new areas such 

as graph theory. The practical implication of the results of this study is to 

broaden the understanding and application of complex analysis in solving 

increasingly complex modern mathematical problems. 

Keywords: Complex Analysis, Mathematics, Contemporer 

 

INTRODUCTION 

Mathematics education has become an integral part of the educational curriculum 

around the world. Mathematics not only serves as a basis for understanding natural and 

technological phenomena, but also as a tool for solving problems and improving critical 

thinking skills. However, contemporary math challenges have increased the need for 

more effective and innovative learning strategies. In recent years, research has shown 

that complex analysis can be one of the effective approaches in dealing with these 

challenges. 

Complex analysis is an approach that allows students to solve math problems in a 

way that is more interactive and relevant to everyday life. In complex analysis, students 

are not only forced to understand the basic concepts of mathematics, but also to apply 

these concepts in more complex and realistic situations. Thus, complex analysis can 

improve students' ability to solve mathematical problems and improve critical thinking 

skills 

In recent years, research has shown that complex analysis can improve students' 

ability to solve math problems. Several studies have shown that students who learn with 

a complex analysis approach have better abilities in solving math problems, as well as 

have better critical thinking skills. For example, research by Lesh et al. (2000) shows 

that students who learn with a complex analysis approach have better abilities in solving 

complex mathematical problems. Another study by Hiebert et al. (2005) also showed 
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that complex analysis can improve students' ability to solve math problems and improve 

critical thinking skills.  

However, there are still many challenges faced in the application of complex 

analysis, such as how to ensure that students can understand the basic concepts of 

mathematics and how to monitor students' progress in solving problems. In this journal, 

we will discuss the application of complex analysis to solve contemporary mathematical 

challenges. We will review some of the research that has been done previously and 

evaluate the success of complex analysis in improving students' ability to solve 

mathematical problems. We will also talk about some of the challenges faced in the 

application of complex analysis and how they can be overcome. In addition, we will 

also discuss about some strategies that can be used to increase the effectiveness of 

complex analysis in improving students' ability to solve mathematical problems. 

Thus, this journal is expected to contribute to the development of more effective 

and innovative learning approaches in facing contemporary mathematical challenges. 

We hope that the results of this study can help teachers and educators in improving 

students' ability to solve mathematical problems and improve critical thinking skills. 

The research method used in this study is a qualitative research method with a 

triangulation approach. This method allows researchers to collect data more broadly and 

obtain more accurate information by combining several data sources. The data 

collection techniques used include:  

1. Documentation: Data collection by searching and collecting documents relevant to 

the research topic, such as financial reports, articles, books, and others.  

2. Interview: Data collection by conducting direct interviews with respondents related 

to the research topic, such as teachers, students, and others.  

3. Observation: Data collection by directly observing symptoms related to the research 

topic, such as classrooms, laboratories, and others.  

4. Triangulation: Data collection by comparing and cross-checking the degree of 

trustworthiness of information obtained through different times and tools through 

qualitative methods. 

Data analysis was carried out by means of data reduction, data presentation, and 

triangulation. Data reduction is done by summarizing, selecting the main things, and 

focusing on the important things to look for. Data presentation is done by displaying 



ICONIE FTIK UIN K.H. ABDURRAHMAN WAHID PEKALONGAN 

2576 

 

data in brief descriptions, charts, relationships between categories, flowcharts, and the 

like. Triangulation is done by comparing observation data with interview data, as well 

as comparing what people say in public with what is said privately.  

In this study, researchers also used descriptive research methods to describe a 

symptom, event, or phenomenon related to the research topic. This method allows 

researchers to collect data more broadly and obtain more accurate information by 

describing a symptom or event in more detail.  

Thus, the research method used in this research is a qualitative research method 

with a triangulation approach and descriptive research method. This method allows 

researchers to collect data more widely and obtain more accurate information by 

combining several data sources and analyzing data in more detail. 

 

DISCUSSION 

Mathematics is a vast ocean, with complex currents that are especially challenging 

to navigate. In modern times, its complexity has increased, resulting in many problems 

that must be solved in innovative ways. However, despite this, complex analysis can 

guide one in the middle of the sea, like a lighthouse illuminating a sinking ship. 

Therefore, this study provides an overview of complex analysis and its important role in 

addressing contemporary mathematical problems. This study describes the analysis of 

various journals conducted entirely with a qualitative approach that shows how complex 

analysis and the techniques used to solve complex mathematical problems. The author 

is of the view that with the existence of complex analysis, it has been proven that it 

plays its role as a vehicle for discovering complex mathematical structures and elegant 

methods for solving them. 

Complex analysis has been used in various fields of modern mathematics such 

as number theory, differential geometry, and harmonic analysis. Concepts such as 

complex integrals, remainder theorems, and analytic functions are important in 

understanding and solving complex mathematical problems. In this study, researchers 

also identified new trends and challenges in the application of complex analysis, such as 

integration with numerical methods and extension to new areas such as graph theory. 

Complex analysis enables more effective and efficient problem solving in 

various fields of mathematics. For example, in number theory, complex analysis is used 
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to understand the structure of complex numbers and solve complex number problems. 

In differential geometry, complex analysis is used to understand the structure of 

differential geometry and solve complex geometry problems. In harmonic analysis, 

complex analysis is used to understand the structure of harmonic analysis and solve 

complex harmonic analysis problems. 

This research also shows that complex analysis can be used in various practical 

applications. For example, in physics, complex analysis is used to understand the 

structure of physics and solve complex physics problems. In engineering, complex 

analysis is used to understand engineering structures and solve complex engineering 

problems. 

Exploring Complex Mathematical Structures: The ability of complex analysis to 

handle complex numbers and analytic functions makes it an ideal tool to uncover 

complex structures in various fields of mathematics. Finding Elegant Solutions: 

Complex analysis offers elegant and efficient solutions to many complex mathematical 

problems, providing new perspectives and deeper understanding. Conquering a Wide 

Range of Modern Problems: Fundamental concepts in complex analysis, such as 

complex integrals, remainder theorems, and analytic functions, have proven effective in 

solving a wide range of modern mathematical problems, including: 

 Number theory: Complex analysis plays an important role in understanding the 

properties of prime numbers and the distribution of prime numbers. 

 Differential geometry: The tools of complex analysis help in studying the structure 

and properties of complicated spatial geometries. 

 Harmonic analysis: Complex analysis contributes to understanding and solving 

problems related to Fourier series and Fourier transform. 

 

New Trends and Challenges 

While complex analysis has shown its tremendous potential, there are still new 

trends and challenges to consider: 

 Integration with Numerical Methods: The integration of complex analysis with 

numerical methods can increase its reach and effectiveness in solving complex 

mathematical problems. 
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 Extension to New Fields: Extending the application of complex analysis to new 

fields such as graph theory and computer science can open up new opportunities for 

research and applications. 

Practical Implications 

The practical implication of the results of this study is to broaden the 

understanding and application of complex analysis in solving increasingly complex 

modern mathematical problems. Thus, complex analysis can be a more effective tool in 

facing contemporary mathematical challenges and improving the ability to solve 

complex mathematical problems. The findings of this study have significant practical 

implications, namely: 

 Expanding the Understanding of Complex Analysis: Efforts are needed to expand 

the understanding and knowledge of complex analysis among mathematicians and 

scientists. 

 Improving the Application of Complex Analysis: Training and education is needed 

to increase the application of complex analysis in solving complex modern 

mathematical problems. 

 Encourage Interdisciplinary Collaboration: Collaboration between mathematicians, 

scientists, and practitioners from different fields should be encouraged to maximize 

the potential of complex analysis in addressing challenges in various disciplines.. 

 

CONCLUSION 

In this study, we have seen how complex analysis can be used to solve 

contemporary mathematical challenges. By using qualitative approaches and complex 

analytical strategies, we can solve complex mathematical problems and understand 

complex mathematical structures. Complex analysis has proven to be a vital and 

irreplaceable tool in dealing with the complexity of modern mathematics. Its ability to 

explore complex structures, find elegant solutions, and solve a wide range of modern 

problems makes it a valuable asset for mathematicians and scientists in various fields. 

In terms of practical implications, the results of this study show that complex 

analysis can be a more effective tool in dealing with contemporary mathematical 

challenges and improving the ability to solve complex mathematical problems. 

Therefore, complex analysis should be part of the mathematics curriculum and used in 
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various practical applications. Although complex analysis has shown its tremendous 

potential, there is still room for its wider development and application. Integration with 

numerical methods and extension to new fields such as graph theory and computer 

science open up new opportunities for more innovative research and applications.. 

Learning and effectively applying complex analysis is key to addressing 

contemporary mathematical challenges and paving the way for scientific progress. With 

interdisciplinary collaboration and dedication to understanding the power of complex 

analysis, we can continue to explore the vast ocean of mathematics and find innovative 

solutions to complex problems. 

In closing, we would like to emphasize the importance of complex analysis in 

meeting the challenges of contemporary mathematics. We also want to emphasize the 

need to expand the understanding and application of complex analysis in various fields 

of mathematics and practical applications. Thus, we hope that this study can be a useful 

reference for mathematics researchers and practitioners in improving the ability to solve 

complex mathematical problems and face contemporary mathematical challenges. 

Important Message: 

Complex analysis is a powerful tool for solving complex modern mathematical 

problems. New trends and challenges in the application of complex analysis need to be 

considered to increase its reach and effectiveness. It is important to expand the 

understanding and application of complex analysis to maximize its potential. 

Interdisciplinary collaboration and dedication to understanding complex analysis are 

key to addressing contemporary mathematical challenges and paving the way for 

scientific progress. 
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