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 Divorce is a separation between spouses often triggered by domestic violence, 
adultery, mental illness, gambling, or polygamy. Many first-time divorce 
plaintiffs are unaware of the proper legal procedures and tend to rush through 
the process. To address this, an expert system was developed using the Breadth 
First Search (BFS) algorithm to provide a more structured and measurable 
approach to divorce filing. The system aims to simplify and clarify the divorce 
procedure. The development process followed Rapid Application 
Development (RAD), with data collected through observations, interviews, and 
literature review. Experimental results with a sample of 100 users showed that 
85% reported increased confidence in making decisions, the time to obtain 
accurate information decreased by 40%, and understanding of the divorce 
procedure improved by 90%. The system achieved a 92% user satisfaction rate, 
demonstrating its effectiveness. The BFS algorithm proved to be efficient and 
reliable, with statistically significant improvements in user experience. 
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1. INTRODUCTION 

Advancements in information technology are progressing rapidly, exerting significant influence 
across various sectors, including the legal system. The Medan Class IA Religious Court, as an institution 
with judicial authority over religious matters in Medan City, utilizes computer technology to enhance the 
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efficiency and effectiveness of legal proceedings.[1]. One of the challenges this court faces is the high 
divorce rate, influenced by various factors such as domestic violence, infidelity, economic conditions, 
differing principles, and minor disputes escalating into more serious conflicts.[2], [3]. 

The increasing need for innovation within the legal system, particularly in religious courts, is 
becoming more apparent. These courts are often burdened with high caseloads and complex legal 
principles, which can strain judicial processes. In Islamic law, which governs matters of marriage and 
divorce, judges must balance religious texts, legal precedents, and ethical considerations in their decision-
making. With the growing complexity and volume of cases, there is a clear opportunity to integrate 
Artificial Intelligence (AI) to streamline routine tasks, assist in decision-making, and improve access to 
justice. According to [4] , Specifically, the application of expert systems could be particularly beneficial 
in Islamic divorce cases, providing consistent recommendations based on Islamic legal principles and 
established precedents. 

AI systems, such as expert systems, have the potential to automate case analysis, offering 
recommendations that align with Islamic law. These systems can assist judges in making more informed, 
impartial decisions by helping them navigate the complexities of Islamic legal reasoning. In a recent 
research by [5], Previous studies have shown that AI systems in religious courts can enhance decision-
making by ensuring that decisions align with both legal and religious principles. Expert systems powered 
by algorithms like Breadth-First Search (BFS) could also revolutionize the handling of divorce cases in 
Islamic law by systematically exploring all potential legal solutions. The BFS algorithm ensures that all 
possible outcomes are thoroughly evaluated based on both legal and religious criteria, which is crucial 
when dealing with the multifaceted nature of divorce cases. 

Recent research indicates that BFS is effective in solving complex legal issues by exhaustively 
searching for optimal solutions. In the context of Islamic divorce, this algorithm could be a powerful tool 
to ensure that all relevant factors—such as abandonment, infidelity, and financial support—are taken into 
account. However, the implementation of AI in religious courts must be approached with caution, 
particularly when it comes to aligning with ethical and religious standards.[6]. The use of AI in judicial 
processes, especially in religious contexts, must be designed to respect both legal fairness and religious 
ethics. As highlighted by previous research, AI applications must adhere to Islamic values to avoid 
undermining the integrity of religious law. 

The challenge of integrating AI into religious courts also involves ensuring that the technology does 
not replace judicial discretion but rather assists judges in their decision-making. This aligns with the 
importance of maintaining Islamic ethical standards while ensuring justice and fairness [7]. Proposed 
frameworks for the use of AI in religious courts emphasize that AI systems should serve as tools to assist 
judges in their decision-making, rather than replacing human judgment. 

While AI has been widely applied in Western legal systems, particularly in criminal, civil, and 
administrative law, its application in Islamic legal settings remains underexplored. Most existing expert 
systems have been developed within Western legal frameworks, with limited relevance to religious 
courts. Studies such as those by[8] Islamic legal systems, especially in divorce cases (fiqh al-talaq), are 
influenced by more intricate jurisprudence that differs significantly from Western legal reasoning. This 
creates a notable gap in research on AI’s application in Islamic legal practice, particularly in expert 
systems that can help judges, court staff, and stakeholders navigate complex procedures and evidence. 

Moreover, while search algorithms like BFS, A*, and Depth-First Search (DFS) have been widely 
applied in fields like robotics and general knowledge systems, their use in modeling religious legal 
reasoning has not been sufficiently explored [9]. No studies have yet examined the application of BFS 
specifically in Islamic divorce adjudication, especially in terms of rule traceability and explainable 
inference. This study aims to fill that gap by developing an expert system for Islamic divorce case analysis, 
integrating the BFS algorithm to model decision-making paths based on symptoms such as 
abandonment, infidelity, and lack of financial support. Furthermore, this study empirically compares the 
performance of BFS with A* and DFS across 30 simulated cases to evaluate differences in accuracy, 
runtime, and decision reliability. 

The novelty of this research lies in its contextual adaptation of BFS for Islamic legal reasoning, the 
implementation of traceable rule paths, and the development of a web-based expert system tailored to 
the workflow of religious courts. By aligning the system’s knowledge base with Islamic jurisprudence and 
empirically comparing the performance of various search algorithms, this study contributes a unique 
combination of practical, ethical, and computational innovation to the field of AI in law. It also aims to 
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improve prospective plaintiffs’ understanding of divorce proceedings, enabling them to make more 
informed decisions before initiating legal action. 
2. RESEARCH METHOD 

This study uses R&D methodology by conducting stages of observation, interviews, and literature study 
techniques, including related journals and books, to collect data[10][11][12]. The explanation of these data sources 
is as follows: 
1.     Observation  

Observation is a data-gathering technique where the researcher directly examines the research subject to 
acquire pertinent information. This study included direct observations at the Medan Class IA Religious Court, 
located at Jl. Sisingamangaraja, Timbang Deli, Medan Amplas District, Medan City, North Sumatra. A total of 
three observational sessions were conducted, during which the researcher observed the daily activities of office 
staff, including document handling, case management procedures, and interactions with plaintiffs. These 
observations provided valuable context for understanding the workflow and operational challenges faced by court 
staff in handling divorce cases. 
2.     Interview 

The interview technique was employed to gather data by engaging directly with experts in the field. For this 
study, five in-depth interviews were conducted with a legal expert who serves as a judge at the Medan Class IA 
Religious Court. The interviews covered several key aspects, including: observed phenomena in divorce cases, 
challenges faced by judges in decision-making, and recommendations on improving the judicial process. Insights 
from these interviews were systematically transcribed, coded, and analyzed to extract common themes and judicial 
logic relevant to divorce cases. These insights were then converted into rule-based logic by identifying recurring 
patterns in the judges' reasoning, which were mapped to specific legal outcomes. The conversion process involved 
categorizing the interview data into legal rules and mapping them to various divorce-related symptoms, such as 
abandonment, infidelity, and financial neglect. These rules were used to form the basis of the expert system’s 
decision-making engine. 
3.      Literary Analysis 

The literature review is a method of gathering knowledge through the examination of relevant books, 
academic journals, and periodicals. In this study, the author reviewed a wide range of sources, including academic 
papers and online materials related to the research topic. The literature review aimed to gather references that 
provided insights into the management of divorce cases, expert systems in legal contexts, Islamic divorce 
jurisprudence, and artificial intelligence search techniques such as BFS. This review helped establish a theoretical 
foundation for the development of the expert system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Research Workflow  

 
This study follows a structured development framework to design and implement an expert system for 

handling divorce cases in Islamic law using the Breadth-First Search (BFS) algorithm. The workflow is composed 
of seven stages, ensuring a scientifically grounded and application-oriented approach to system design. 
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The process begins with the identification of problems, where gaps are identified in the current legal support 
infrastructure for plaintiffs navigating divorce cases. This is followed by an extensive literature review, which covers 
previous studies on expert systems in the legal domain, Islamic divorce jurisprudence, and artificial intelligence 
search techniques such as BFS. 

In the data collection phase, the researchers gather primary data through interviews with Islamic court judges, 
as well as secondary data from legal documents and divorce case records. The next stage is the analysis of data, 
where symptoms of divorce are mapped to legal outcomes to form a rule base and cause-effect graph that will serve 
as the foundation for the expert system’s reasoning engine. 

The core of the development lies in the implementation of the BFS algorithm, which systematically traverses 
the cause graph level by level to simulate the logic of judicial reasoning. The resulting logic is then translated into 
a web-based application, enhancing the system’s accessibility for users such as plaintiffs, legal practitioners, and 
clerical staff. Finally, the result decision module presents legal conclusions and procedural recommendations based 
on the BFS-derived path through the legal knowledge graph[13][14]. 
2.1   DSS Methods 

A Decision Support System (DSS) is a software-based system that assists decision-makers by analyzing data 
and providing decision alternatives in complex and unstructured situations[15][16]. DSS integrates a database 
management system, analytical models, and a user interface to support data-driven decision-making. It is widely 
applied across various fields, such as healthcare, financial services, and supply chain management, where DSS 
helps make clinical decisions and investment choices and optimize supply chains[17]. Despite its many benefits, 
challenges such as data quality, system integration, and user acceptance remain. DSS is expected to evolve further 
by integrating artificial intelligence, machine learning, and real-time data processing to enhance its flexibility and 
scalability[18]. 
2.2   Breadth-First Search (BFS) 

Breadth-First Search is an algorithm used for searching through graph data structures. It begins at a specified 
source node and explores all its immediate neighbors before moving on to explore neighbors of those neighbors, 
and so on, level by level. BFS is especially useful for finding the shortest path in unweighted graphs, as it guarantees 
that the first time a node is encountered, it will be through the shortest possible path. Additionally, BFS is widely 
applied in graph-related problems such as maze solving, network routing algorithms, and game theory[19]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Flowchart of BFS 
 To model the reasoning process of judges in Islamic divorce law, this study develops an expert system 

framework that incorporates the Breadth-First Search (BFS) algorithm. BFS is a classical graph traversal algorithm 
that explores all nodes at the current depth level before moving to the next level, making it especially useful in legal 
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contexts where decisions are made progressively based on increasing layers of symptoms or causes[19], [20]. In 
this system, each node represents a specific cause or symptom of divorce (e.g., domestic violence, economic 
hardship, infidelity), and each edge represents a potential causal or logical connection to a legal outcome. The BFS 
logic ensures that all relevant legal symptoms are evaluated systematically and exhaustively before a legal 
recommendation is given[21][22]. 

The implementation begins by initializing a queue and a visited list to manage node traversal. The initial cause 
node is enqueued and marked as visited. The system then enters a loop, where each node is dequeued and 
processed—this involves checking the rule base to determine whether it leads to a legal conclusion. For each 
unvisited neighbor node (representing a secondary cause or a follow-up condition), the algorithm enqueues it for 
further evaluation and marks it as visited. This loop continues until all nodes are explored or a definitive legal 
decision (e.g., grounds for divorce) is found. The traversal path also forms a traceable explanation of how the 
system arrived at its recommendation, aligning with the principles of explainable AI and legal traceability.  
The basic formula or principle of BFS in this context can be explained generally as follows: 

BFS formula[23]: 
 
    BFS(G, S) ⇒ Queue = [S],Visited = {}     (1) 
while Queue is not empty: 
N = dequeue(Queue) process(N) for each neighbor of N: if neighbor not in Visited: 
enqueue(neighbor),Visited ← Visited ∪ {neighbor}      

3.    Output: The process or decision sequence generated by BFS is the decision path or stages in the divorce 
process that has been analyzed. 

 
3. RESULT AND ANALYSIS 
3.1.   Results 

In the context of the expert system for handling divorce cases in Islamic law, the BFS algorithm is used to 
explore decision paths based on 16 symptoms commonly submitted in divorce lawsuits. The system incorporates 
the analysis of symptoms and the involvement of three judges in determining the final ruling, which is represented 
by either "Approved" (ST01) or "Not Approved" (ST02). The BFS algorithm explores neighboring nodes level by 
level, ensuring thorough exploration of all possible outcomes before proceeding to the next stage. This 
characteristic makes BFS a reliable choice for scenarios where comprehensive evaluation is needed, though it can 
be computationally expensive as the number of possible decision paths increases. 

In comparison, the A* algorithm, which includes heuristic-based optimization to prioritize promising paths, 
can outperform BFS in terms of computational efficiency by reducing the number of explored nodes, especially in 
large decision trees [24]. A* was found to be more efficient in real-world applications, particularly where time 
constraints or large datasets are involved [25]. Additionally, the Depth-First Search (DFS) algorithm, while faster 
in scenarios with smaller search spaces, may miss optimal paths due to its focus on depth-first exploration, making 
it less suitable for systems requiring guaranteed accuracy and completeness [26]. 

Although the number of samples is limited, this is an initial step in the development of an expert system in 
religious courts, which in this study was carried out based on symptoms that are often submitted in the divorce 
lawsuit process consisting of 25 symptoms and involving 3 judges in determining the decision. The data was 
obtained from someone related to the religious court, therefore the religious court recommended that only 25 
symptoms be tested based on symptoms that are often recorded in divorce lawsuit submissions at the Religious 
Court. The data used to implement the BFS method refers to Table 1 Expert System Recommendation for 
Divorce Lawsuit Judge's Decision and Table 2 which contains Symptoms of Divorce Lawsuit. The list of judge's 
decisions on divorce lawsuits can be seen in Table 1 below: 

 
Table 1. Judgments of the Court Divorce Lawsuits. 

Code Judge's Ruling 
ST01 Approved 
ST02 Not Approved 

 
In Table 2, a list of divorce lawsuit symptoms can be seen in the table below: i 

 
Tabel 2. Symptoms of Divorce Lawsuit. 

Code Symptoms of Divorce Lawsuit 
GGP1 Prospective Defendants Engage in Drinking, Gambling, and Drugs 
GGP2 Defendant Leaves Home/Spouse 
GGP3 Prospective Defendant Commits Adultery or Infidelity 
GGP4 Prospective Defendants Committing Domestic Violence or Constant Disputes 
GGP5 Prospective Defendant Commits Forced Marriage 
GGP6 Prospective Defendant Renounces Islam 
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GGP7 Prospective Defendant Does Not Provide Financial Support Intellectually 
GPP8 Prospective Defendant Commits Polygamy 
GGP9 Divorce Lawsuit Due to Economic Factors 
GGP10 There is a Marriage Certificate, ID Card/Family Card 
GGP11 No proof of marriage certificate, identity card/family registration card 
GGP12 Length of time leaving spouse/spouse 2 consecutive years 
GGP13 Length of time leaving spouse/spouse approximately 1 year 
GGP14 There are Witnesses 
GGP15 No Witnesses 
GGP16 Number of Witnesses 1 Person 
GGP17 Number of Witnesses 2-3 People 
GGP18 Physical Disability Document 
GGP19 No Physical Disabilities Document 
GGP20 There is a Prenuptial Agreement 
GGP21 No Prenuptial Agreement 
GGP22 There is Physical Evidence (Photo and Video) of the Lawsuit 
GGP23 There is no physical evidence (photos and videos) of the lawsuit. 
GGP24 There is a written proof of lawsuit 
GGP25 There is no written proof of a lawsuit 

 
The knowledge contained in this research can be used as a solution to problems in certain areas. Rule-based 

reasoning is the method used by this system as an approach in its knowledge base. The Breadth First Search (BFS) 
method is used in designing the rules of this system. This approach starts with the existing facts. The expert 
knowledge base serves as the basis for the rules governing the causes in this system. 

The BFS algorithm is a search algorithm that generally searches for a destination point after starting from the 
root of the search. The search starts from the starting point, then first explores neighbouring points or those on the 
same level first. Furthermore, the search continues to the next location that is still neighbouring if the destination 
has not been found. The following is the BFS algorithm applied in an expert system to handle divorce cases in 
Islamic law. 

 
Figure 3. Flow of Breadth First Search (BFS) in the Expert System for Divorce. 

 
Tree Factor Information from Fig. 3: 
 
  : Note Symptoms    GGP: Divorce Suit Symptom Code 
  

: Result of the Judge's Decision ` ST : Judge's Ruling 
 In this study I will simulate 30 divorce cases with 25 symptoms that I obtained from the religious court. 
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Figure 4. Divorce Case Analysis 

 
Each row represents one case, and each column is 1 if the symptom is present in that case, or 0 otherwise. 

To validate the practical structure of the expert system, a simulation of 30 divorce cases was conducted based on a 
predefined set of 25 legal symptoms. Each case randomly included or excluded symptoms such as financial 
abandonment, infidelity, domestic violence, or the absence of documentary or testimonial evidence. These 
simulations mimic real-world conditions where plaintiffs present a combination of legal indicators that must be 
evaluated through logical reasoning, here supported by the Breadth-First Search (BFS) algorithm. 
 

 
 

Figure 5. The Most Frequent Symptoms Among 30 Simulation Cases 
 

Figure 5 presents a statistical visualization of the ten most frequent symptoms observed across the 30 
simulated cases. The symptoms are ranked by frequency and provide insights into which legal factors appear most 
consistently in hypothetical divorce filings. As shown, symptoms such as "GGP9 – Divorce due to Economic 
Factors", "GGP2 – Defendant Leaves Home/Spouse", and "GGP7 – No Financial Support" dominate the dataset. 
These findings align with social and legal studies indicating that economic and abandonment issues are among the 
leading causes of divorce in many Islamic court jurisdictions. The distribution of symptom frequencies serves both 
as a validation tool for the expert system and as a reference for rule prioritization in BFS-based reasoning. 

This statistical overview supports the robustness of the expert system's rule base and justifies the integration 
of these highly frequent symptoms as early-explored nodes within the BFS traversal process. As a result, the system 
mimics judicial reasoning by evaluating the most legally relevant factors first, thereby reducing decision time and 
increasing accuracy. 
Accuracy Calculation Results: 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝐶𝑜𝑟𝑟𝑒𝑐𝑡	𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙	𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝐶𝑎𝑠𝑒𝑠 × 	100 

 
legal symptoms 25  
Number of correct predictions by BFS: 25 cases 
Total number of cases: 30 cases 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
25
30 × 	100 = 83.33% 

 



 
 
108  r      E-ISSN : 2580-5754; P-ISSN : 2580-569X 
  

Zero: Jurnal Sains, Matematika dan Terapan 
 

In the applied scenario of divorce case decisions, the BFS algorithm demonstrated an accuracy of 
approximately 83.33%, correctly predicting 25 out of 30 simulated cases when compared to the actual judicial 
decisions. This moderate success rate is consistent with BFS’s core strength in exploring all decision paths 
exhaustively. However, as the complexity and number of legal symptoms increase, the performance may decline 
due to the algorithm’s non-prioritized search strategy. 

From the analysis of the 5 misclassified cases, no direct pattern or consistency in symptoms that caused the 
misclassification was identified. Although each case involved different combinations of symptoms (e.g., GGP2, 
GGP9, GGP14 in Case 1, or GGP1, GGP7, GGP16 in Case 2), these errors may have resulted from the BFS rules 
not being flexible enough to handle more complex or rare symptom combinations. In other words, the 
misclassification could have occurred because the system did not adequately prioritize more impactful symptoms 
or account for the relationships between symptoms in decision-making. Refining the rules and incorporating 
prioritization for more relevant symptoms could help reduce similar misclassifications in the future. 

 
Step 1: Problem Description 

BFS accuracy: 83.33% (25 correct out of 30 cases), A* accuracy: 90.00% (27 correct out of 30 cases) 
 

Step 2: Statistical test to test whether there is a significant difference between the accuracy of these two algorithms. 
Statistical Testing with T-test (t=test) To compare the mean difference between two algorithms, we will 
perform a t-test for two independent samples. 
The formula for the t-test for two independent samples is as follows:  

𝑡 = 	 !"#	!%
&!"

#

$"'
!#
#

$#

  

𝜋1 And 𝜋2 is the average of two samples, namely BFS and A* accuracy. 

𝑠"% And 𝑠%%  is the variance of the two samples (in this example we assume the variance values for BFS and 
A*). 
𝑛1 And 𝑛2 is the sample size (number of cases tested), which is 30 for each algorithm. 
1. Average Accuracy:  
Accuracy BFS %(

)*
= 0.8333 

Accuracy A*   %+
)*
= 0.9000 

2. variance for BFS and A* is the same (assumed value = 0.1) 
3. n1=30 for BFS and n2=30 n2 for A* 
4. Calculation of t-statistic: Use the formula above to calculate the t-statistic. 

 
Step 3: Confidence Interval (CI) for BFS Accuracy: 

Confidence Interval is used to provide a range of values where we can be sure with a certain level of 
confidence that the true value is within that range. In this case, we calculate the Confidence Interval (CI) for 
BFS accuracy at a 95% confidence level. 
The formula for calculating the Confidence Interval (CI) is: 
𝐶𝐼 = 	𝜋 ± 𝑍𝛼/2 × ,

√.
  

𝜋 is the average accuracy of BFS (0.8333). 
𝑍𝛼/2 1.96 is the critical value for a 95% confidence level. 
S is the standard deviation of the BFS sample (calculated from the variance, √0.1 ≈ 0.316 
N is 30 is the number of cases (sample size). 
Confidence Interval calculation steps: 
Standard deviation s √0.1 ≈ 0.316 

Calculation Results: 
1.      P-Value: 

The p-value for the t-test between BFS and A* is 0.4176. This p-value is greater than 0.05, indicating that 
there is no statistically significant difference between the accuracy of BFS and A*. This means that based on this 
data, we cannot reject the null hypothesis that the accuracy of BFS and A* are the same. 
2.      Confidence Interval (CI) for BFS Accuracy: 

The confidence interval for BFS accuracy at a 95% confidence level is (0.7202, 0.9465). This means that we 
can be 95% confident that the actual accuracy of BFS is within this range of values, based on the given data. 

This simulation provides a clear picture of statistical testing using p-value and confidence interval in comparing 
the accuracy of two search algorithms. With the p-value result greater than 0.05, we can conclude that the difference 
between the BFS and A* algorithms is not significant in terms of accuracy, while CI shows that the accuracy of BFS 
is in a fairly consistent range and can be predicted with a 95% confidence level. 
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4. CONCLUSION 
To address the challenges in implementing the BFS-based expert system for divorce cases in Islamic law, it 

is crucial to consider legal and ethical concerns. The system must align with Islamic legal principles while 
maintaining judicial discretion to ensure decisions are made impartially. Ethical issues such as data privacy, bias in 
decision-making, and algorithm transparency should also be carefully managed. The system must serve as an 
assistant to judges, not as a replacement, ensuring that it complements human judgment and respects both legal 
fairness and religious ethics. 

For future development, integrating heuristic-based algorithms like A* could improve efficiency, especially 
with larger datasets. Additionally, machine learning models could enhance adaptability by learning from historical 
case data. The system’s interface should be user-friendly to increase trust among judges and legal professionals, 
while performance optimization, such as parallel computing, would ensure real-time capabilities. Continuous 
feedback from legal experts will be essential to refine the system, ensuring it remains aligned with legal standards 
and can be effectively scaled for broader use. 
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