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Abstract:
This article focuses on the digital
processing of ‘Awl cases in

inheritance, as established by
Islamic law and codified in the
Algerian Family Code. It presents the
development of a  precise
computational  algorithm  using
MATLAB software. The study aims to
facilitate  and  accelerate  the
settlement of estates that involve
‘Awl situations-where the total of the
assigned shares exceeds the estate’s
value-by proportionally
redistributing the shares among
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heirs. Given the complexity and
susceptibility to human error in
manual ‘Awl calculations, the
proposed algorithm offers a practical
and accurate tool that can be utilized
by judges, notaries, and students of
law and Sharia. The study does not
delve into detailed jurisprudential
discussions, rather, it concentrates
on the technical and applied aspects,
seeking to bridge legal knowledge
with algorithmic computation, as
part of an effort to integrate
programming tools into the service of
Islamic legal justice.
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The inheritance system is one of the foundational pillars of the

Algerian legal framework. The Algerian legislator has incorporated
into the Family Code the provisions of Islamic law, as derived from
Islamic jurisprudence, to organize the distribution of estates among
heirs in a manner that ensures justice and preserves rights. Among the
key mechanisms governing this distribution is the doctrine of ‘Awl,
which addresses situations in which the sum of the prescribed shares
exceeds the estate's total value. In such cases, the shares of heirs are
proportionally reduced to match the available assets, ensuring that no
heir is denied their rightful portion.
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The subject of estate liquidation in accordance with the doctrine of
‘Awl has received significant attention in both legal and jurisprudential
literature. However, the use of algorithms to address inheritance issues
remains a relatively new field in legal research. Given the complexity
and precision required in the calculations involved in ‘Awl cases-which
can be difficult and time-consuming when done manually-there is a
growing need to harness modern technologies to simplify and
accelerate these processes.

This study arises from this context and aims to bridge two key
dimensions:

o The jurisprudential and legal dimension, as reflected in Islamic

Jjurisprudence and Algerian Family Law;

e The technical dimension, represented by the design of a
mathematical algorithm implemented through the MATLAB program™.

This algorithm seeks to offer a practical and accurate tool that can
assist judges, notaries, legal scholars, and students of law and Sharia
in addressing ‘Awl cases, while still emphasizing the importance of
understanding the religious and legal foundations that underpin the
inheritance system.

1t is important to clarify that an algorithm is a structured set of steps
used to solve a particular problem, such as calculating the shares of
heirs in ‘Awl cases. MATLAB is a powerful software application used
to implement these algorithms with accuracy and speed. It is not, in
itself, an algorithm but a platform for executing them.

Accordingly, the significance of this study lies in its attempt to link
the legal framework governing ‘Awl in Algerian legislation with the
technical dimension of accurate inheritance calculations. The goal is
to produce a reliable method that facilitates estate distribution
efficiently, especially in complex cases.

This study also contributes to filling a research gap, given the
scarcity of studies that explore the intersection of inheritance law and
programming in Algeria or in the broader Arab region.

The research is limited to the doctrine of ‘Awl and does not address
the concept of radd (return) in detail. It also focuses solely on Algerian
Family Law without engaging in comparative analysis with other Arab
legal systems.

Additionally, the study deliberately avoids citing Quranic verses and
Hadliths, to prevent potential errors in translation or interpretation.
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Nonetheless, it affirms that the doctrine of ‘Awl is fundamentally based
on Islamic legal texts, which served as the primary reference for the
Algerian legislator in codifying inheritance rules.

Given the advanced computational capabilities of MATLAB, a
custom algorithm was developed to calculate ‘Awl inheritance cases
accurately, and its steps are explained in a clear and simplified manner.

The purpose of this article is to present a practical tool that can
assist notaries, judges, law and Sharia students, and professionals in
the legal and religious fields in addressing ‘Awl-related inheritance
matters. The use of such a tool does not negate the need to study the
science of inheritance (‘ilm al-fara’id) and its detailed rulings, rather,
it complements traditional knowledge by minimizing human error and
accelerating computations, particularly in complex or numerically
intensive cases. In this way, the article aims to combine precision and
efficiency in estate distribution, while maintaining the importance of
understanding the legal and religious foundations of inheritance law.

It is important to note that this paper does not seek to delve into the
detailed jurisprudential discussions or doctrinal differences regarding
the concept of ‘Awl. Rather, its primary focus lies in the technical and
computational  aspect-specifically, the  development  and
implementation of an algorithm capable of performing inheritance
calculations based on ‘Awl, in accordance with the Algerian Family
Code, using MATLAB programming.

Although the rules of Awl are clearly defined in Islamic
jurisprudence and Algerian Family Law, the calculations involved
remain intricate and may lead to errors in estate settlement-especially
in complex cases.

This study poses the following central question:

Can modern algorithms and software tools, such as MATLAB, be
used to facilitate the calculation of ‘Awl inheritance cases and ensure
their accuracy and efficiency, without overlooking the importance of
understanding the legal and religious principles governing
inheritance?

To answer this question, the study adopts the following approaches:

e Descriptive and analytical method: by examining the doctrine of
‘Awl in Islamic jurisprudence and comparing it to the provisions of
Algerian Family Law,
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o Applied method: by designing a MATLAB-based algorithm to
automatically calculate ‘Awl cases and testing it on real-life examples
to verify its consistency with traditional computations.

The study combines both theoretical analysis, dealing with the rules
of ‘Awl, and practical application, through programming. It is
structured into two main parts:

o Section I. The Theoretical Framework of the Doctrine of ‘Awl
under Algerian Family Law,

o Section II. Applications of ‘Awl and Its Impact on the Heirs’
Shares-Between Traditional Calculation and Digital Processing.

Section I: The Theoretical Framework of the Doctrine of Awl
under Algerian Family Law

The inheritance system is one of the most significant legal and
religious frameworks that govern the transfer of financial rights
following the death of the deceased. It serves to preserve family bonds
and ensure justice among heirs. Islamic jurisprudence is distinguished
by its precise rules for estate distribution, among which is the doctrine
of ‘Awl-a legal mechanism designed to resolve situations where the
prescribed shares of heirs exceed the estate's base value, thus ensuring
that no rightful heir is deprived of their share.

The Algerian legislator has explicitly adopted this system in the
Family Code, aiming to address practical challenges that may arise
during the division of estates, particularly when there is a discrepancy
between the legally defined shares and the actual value of the estate.
The significance of studying ‘Awl lies in its combination of detailed
Jjurisprudential rulings and complex mathematical calculations, making
it a fertile ground for the integration of digital tools such as software
programs and algorithms to simplify and accurately determine
inheritance shares.

In this context, the study of the doctrine of ‘Awl under Algerian
Family Law holds particular importance-both in terms of its legal and
Jjurisprudential foundations and its practical implementation-especially
in light of the potential for digital processing to enhance justice and
reduce errors in inheritance distribution.

A) subtitle: Definition of Awl.

The doctrine of ‘Awl is regarded as one of the more intricate
concepts in the science of inheritance (‘ilm al-fard’id), as it pertains to
the regulation of estate distribution among heirs in a manner that
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ensures justice and protects rights as established by both Sharia and
the law.

To properly understand this system, it is necessary to begin by
clarifying the concept of ‘Awl from its linguistic, terminological,
Jurisprudential, and legal perspectives, in order to grasp its nature and
impact on the distribution of the estate.

o Linguistically, the term ‘Awl denotes "increase.” It is said, ‘alat
al-masala ("the case has undergone ‘Awl") when the prescribed shares
exceed the total value of the estate’”.

e [In Islamic jurisprudence, ‘Awl refers to an increase in the total
fractional shares™ allocated to the heirs, resulting in a proportional
reduction in their respective portions so that they conform to the
available estate. It occurs in cases where multiple heirs with fixed
shares are present, and the sum of those shares exceeds the origin of
the estate (known as asl al-mas ala).

e In the science of inheritance, ‘Awl arises from the competition
among two or more fixed-share heirs, such that if each heir were to
receive their full prescribed share, the total would surpass the estate,
leading to the deprivation or reduction of others’ rights. Therefore, to
uphold equity and preserve all fixed shares, the system proportionally
reduces each share. Notably, heirs by ta'sib (residuary heirs) may be
excluded entirely if nothing remains after the fixed shares are
distributed-except in specific cases, such as the Mushtaraka issue,
which has its own legal treatment. Fixed-share heirs, however, do not
lose their entitlement due to the insufficiency of the estate, instead, their
shares are adjusted proportionally through ‘Awl® .

o It is also said: ‘alat al-fard’id (the shares have increased),
meaning the shares have become too many to fit the estate. The
reduction is then applied collectively, and the estate is distributed
according to each heir’s proportional share, just as a bankrupt debtor’s
assets are divided among creditors.

According to scholars such as Ibn ‘Abbas, Muhammad ibn al-
Hanafiyya, Muhammad ibn ‘Ali ibn al-Husayn, and ‘Ata’, ‘Awl should
not apply to inheritance cases, as they held that prescribed shares do
not increase. Their position, however, leads to inconsistencies in cases
involving a husband, mother, and two maternal siblings. If the mother
is reduced to one-sixth due to the presence of two siblings, this would
(m
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contradict their view, since they maintained that the mother cannot be
reduced unless there are at least three siblings. Consequently, when the
number of heirs decreases, they must redistribute the reduction to those
whose share was not explicitly lowered by divine decree’”.

o Legally, the Algerian Family Code defines ‘Awl in Article 166,
which states:

o "‘Awl is the increase in the shares of the fixed-share heirs beyond
the origin of the estate. If the total shares exceed the origin, the estate
is divided among them in proportion to their respective shares in the
inheritance.”

This provision constitutes an explicit recognition by the Algerian
legislator of the doctrine of ‘Awl as a mechanism for resolving cases
where the estate is insufficient to satisfy all fixed shares.

In summary, ‘Awl refers to the increase in the total number of
fractional shares above the origin of the estate, such that the original
denominator (e.g., 6, 12, or 24) no longer suffices, and must be raised
to match the sum of the shares. It is important to note that ‘Awl does
not occur in cases where all heirs inherit by ta'sib (residuary
succession); it is exclusive to cases involving fixed-share heirs'.

Awl occurs in inheritance cases where the fixed shares of heirs
exceed the available estate. In such situations, a proportional reduction
is applied to all fixed-share heirs based on their respective entitlements.
This system was not explicitly prescribed in the Qur'an or the Sunnah
of the Prophet (peace be upon him), rather, it was introduced during
the caliphate of ‘Umar ibn al-Khattab (may Allah be pleased with him).
It was opposed by Ibn ‘Abbdas, who had a different viewpoint. However,
each opinion was based on a valid interpretation, and it is well known
that such scholarly differences are considered a form of mercy, not a
cause for division®.

The doctrine of ‘Awl did not occur during the time of the Prophet
Muhammad (peace be upon him), nor during the caliphate of Abu Bakr
(may Allah be pleased with him). It was first applied during the
caliphate of ‘Umar ibn al-Khattab (may Allah be pleased with him),
when a case was brought before him involving heirs: a husband and
two sisters. The fixed shares conflicted and overlapped, prompting
‘Umar to say: "l do not know which of you Allah prioritized so that |
may give them precedence, nor which He deferred so that I may delay
them." He continued: "If I begin with the husband and grant him his
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half, I find nothing left for the two sisters to receive their two-thirds.
And if I start with the sisters and give them their share, I find nothing
left for the husband.”" He then said, "Advise me." The first to propose
the application of "Awl was al- ‘Abbas ibn ‘Abd al-Muttalib (may Allah
be pleased with him)” .

B) subtitle: Determining the Origins of Cases Subject to ‘Awl.:

The application of ‘Awl arises only in specific inheritance cases-
namely, those in which the total sum of the prescribed shares for the
heirs exceeds the "original denominator” ("asl al-mas’alah) of the
estate. In such instances, it becomes necessary to adjust this original
denominator to correspond with the increased number of shares, in
order to fairly distribute the estate without nullifying any legally
established share.

Before discussing the specific cases in which ‘Awl applies, it is
important to clarify the concept of the original denominator ("asl al-
mas alah), particularly for those unfamiliar with inheritance
calculations. The original denominator refers to the smallest number
that can be evenly divided by the denominators of all the prescribed
shares, ensuring the distribution of the estate without fractional
remainders. It is also known as the base of the inheritance.

For example, if the heirs’ shares include one-half and one-third, the
original denominator would be 6, as it is the smallest number divisible
by both 2 and 3.

There are six prescribed shares (fard’id) in Islamic inheritance law:
one-half, one-quarter, one-eighth, two-thirds, one-third, and one-sixth.
These shares derive from seven basic denominators (usil al-masa’il)-
four of which are not subject to ‘Awl, while three are.

The non- ‘Awl cases are those in which there is only one share or two
shares of the same type. For instance:

* One-half alone corresponds to a denominator of 2.

* One-third alone, or combined with two-thirds, corresponds to 3.

* One-quarter alone, or combined with one-half, corresponds to 4.

* One-eighth alone, or with one-half, corresponds to 8.

These cases are not subject to ‘Awl because the shares do not exceed
the total estate.

By contrast, ‘Awl cases involve combinations of different types of
shares. For example:

o
b/ ELBAHITH for Academic Studies — Vol: 13 — Issue: 01 - January 2026
ISSN: 2352-975X EISSN: 2588-2368




The Judicial Application of Algorithms in Calculating Awl in Inheritance under
Algerian Family Law: A Case Study Using MATLAB MOKKEDES Amina

* If one-half'is combined with one-sixth, one-third, or two-thirds, the
original denominator becomes 6, which may be increased (due to "Awl)

to a maximum of 10 (10

* If one-quarter is combined with any of the above, the original
denominator becomes 12, and may undergo ‘Awl up to 17 (specifically

to 13, 15, or 17) .1V

» If one-eighth is combined with one-sixth or two-thirds, the

denominator is 24, and it may be increased (via ‘Awl) to 27-no
further.

The case of 24 increasing to 27 (13

is sometimes referred to as al-bakhilah (“the stingy case”) due to its
limited scope for ‘Awl, and al-minbariyyah (“the pulpit case”) because
‘Ali ibn Abi Talib (may Allah be pleased with him) addressed it publicly
from the pulpit, saying: “Its one-eighth became one-ninth. ”

Therefore, the denominators 6, 12, and 24 are the most likely to be
subject to ‘Awl due to the frequent occurrence of overlapping shares
among heirs. For instance, if the original denominator is 12 and the
total prescribed shares equal 13, the denominator is raised to 13, and
the estate is distributed proportionally among the heirs based on their
adjusted shares.

Thus, understanding which denominators are subject to ‘Awl is
essential for grasping the mathematical logic of Islamic inheritance law
and for determining when ‘Awl is the appropriate legal mechanism to
resolve conflicting claims.

The base denominators that are subject to ‘Awl are three: 6, 12,

and 24 .(]4)

increase in the denominator | The base denominators
710 9 &8 « 6
1517 (13 ¢ 12
27 24

As for the cases that are not subject to ‘Awl-meaning there is no
increase in the total shares over the base denominator-they are the

cases with denominators of 2, 3, 4, and 8 [(15)
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Example of a case with base denominator 2 (non- ‘Awl case):

Deceased left behind: a husband and a daughter.

* Husband: receives one-half (%), due to the presence of a child
(a residuary heir).

* Daughter: receives one-half (72), since she is the only child.

Base denominator of the estate = 2

* Husband: /> x 2 = I share

* Daughter: /> x 2 = I share

Total shares = 2, which equals the base denominator. Therefore, this
is a just (‘adilah) case, and no ‘Awl occurs.

Example of a case with base denominator 8 (non- ‘Awl case):

Deceased left behind: a wife, a daughter, and a full sister.

* Wife: receives one-eighth (7s), due to the presence of a child.

* Daughter: receives one-half (72), as she is the only child.

* Full sister: inherits the remainder of the estate as a residuary heir
(‘asabah), in the absence of any closer residuary heir or male

counterpart .(16).

Base denominator of the estate = 8

» Wife: % x 8 = 1 share

* Daughter: /> x 8 = 4 shares

* Jotal = 1 + 4 = 5 shares

* Remainder = 8 - 5 = 3 shares — go to the full sister as a residuary
heir

Final distribution:

 Wife: 1 share

* Daughter: 4 shares

* Full sister: 3 shares

Total shares = 8, which equals the base denominator. Therefore, this
is a just distribution, and no ‘Awl applies.

C) subtitle: Conditions for the Application of ‘Awl in Inheritance
Cases:

* The presence of multiple heirs entitled to fixed shares (ashab al-
furid).

* The combined value of these fixed shares exceeds the original
denominator of the estate (asl al-mas alah).

* The absence of a residuary heir (‘asaba) who would otherwise
receive the remainder, as the doctrine of ‘Awl is primarily intended to
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safeguard the entitlements of fixed-share heirs.

D) subtitle:Cases Excluded from the Application of ‘Awl.

The cases that do not involve ‘Awl in the science of inheritance
(‘Ilm al-Fard’id) are those in which the shares of the fixed-share heirs
do not exceed the origin (base) of the estate. In other words, the total
sum of the shares does not surpass the estate’s original denominator.
These cases are also referred to as ‘just cases” or “straightforward
cases.”

* ‘Awl does not apply in cases involving only residuary heirs
(‘asaba).

* It is not applicable when the aggregate of prescribed shares is less
than the original denominator; in such situations, the surplus is
redistributed through radd (return) or assigned to residuary heirs.

* ‘Awl is also inapplicable when the total of all fixed shares equals

the estate exactly, leaving neither surplus nor shortfall.

E) subtitle: The Importance of Integrating Digital Processing in
Calculating ‘Awl.:

Due to the complexity of the calculations involved in ‘Awl cases,
Jjudges, notaries, and law students may be prone to errors when settling
inheritance matters. This underscores the importance of algorithms,
which simplify computational procedures, improve efficiency, and
reduce the margin of error.

This study proposes a digital solution through a precise algorithm
developed using MATLAB-a program that enables the execution of
complex mathematical operations and the translation of juristic rules
related to ‘Awl into structured computational steps.

The algorithm serves as a practical and reliable tool for judges,
notaries, and legal researchers in resolving ‘Awl-related inheritance
cases, particularly those that involve high levels of numerical
complexity.

This section, therefore, lays a solid theoretical foundation for the
doctrine of ‘Awl from linguistic, juristic, legal, and legislative
perspectives, and outlines the principles upon which the algorithm was
later developed to implement this doctrine with both precision and
practical applicability.
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Section II: Applications of ‘Awl and Its Impact on the Heirs’
Shares-Between Traditional Calculation and Digital Processing

Scholars have traditionally relied on a method based on determining
the original root of the inheritance problem, then calculating the shares
and prescribed portions of the heirs, while taking into account cases of
‘Awl and the resulting increase in the number of shares and the decrease
in individual portions.

In solving cases involving ‘Awl, the original root of the estate
calculation is elevated to the new total of prescribed shares, after which

the heirs’ portions are calculated based on this revised root (a7

With the advancement of digital tools and the widespread adoption
of digital transformation across various fields, it has become possible
to use mathematical algorithms and software such as Matlab or Python
to compute ‘Awl cases with high accuracy and speed. This development
facilitates both training and education, and helps reduce the margin of
error in practical application.

In this section, we will present practical examples of ‘Awl cases,
explaining how to solve them using the traditional method, followed by
a model of a digital algorithm that applies the same rules and produces
results automatically and systematically, using Matlab.

A) subtitle: Traditional Jurisprudential Steps for Calculating
Cases of ‘Awl

1.1dentifying the shares due to each heir, in accordance with the
provisions of Islamic texts and the Family Law, such as one-half, one-
third, one-sixth, etc.

2.Calculating the root of the estate (known as the “Asl al-Masalah™
or the base denominator). This is determined by finding the least
common multiple (LCM) of the denominators of the heirs’ prescribed
shares (such as 24, 12, or others).

3.Converting the fractional shares into shares of the estate: Each
heir's fraction is multiplied by the root of the estate to determine the
number of shares allocated to them.

4.Summing the shares: The total number of shares due to all heirs is
calculated.

5.Comparing the total shares to the root of the estate:

o If the total shares exceed the root of the estate — this results in a
case of ‘Awl (proportional reduction).

&
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* If the total equals the root of the estate — there is no case of ‘Awl.

6.Adjusting the root of the estate in the event of ‘Awl: The new total
number of shares becomes the revised root of the estate after ‘Awl. Each
heir s portion of the inheritance is then recalculated based on this new
root.

7.Distributing the estate: The inherited assets are distributed among
the heirs in proportion to the revised shares after ‘Awl.

Practical examples will subsequently be provided to illustrate the
traditional calculation method for cases of ‘Awl.

B) subtitle: The Proposed Algorithm for Calculating ‘Awl in
Inheritance Cases:

I have developed this algorithm to address cases of ‘Awl by
translating the principles of Islamic inheritance law (‘llm al-Fara'id)
into programmable steps written in the Matlab language. In doing so, [
utilized programming resources and artificial intelligence tools to
convert religious calculations into precise computational commands.

The algorithm is designed to accept input data such as the number
of heirs, their names, and their respective legal shares (expressed as
numerators and denominators). It then calculates the root of the
inheritance issue by determining the least common multiple (LCM) of
the denominators of the heirs’ shares. Subsequently, the algorithm
computes the number of shares allocated to each heir and sums these
shares.

If the total number of shares exceeds the original root of the
inheritance issue, the case falls under the category of ‘Awl. In such
circumstances, the original root is raised to the new total number of
shares, and the estate is distributed accordingly, while maintaining the
original proportions of the heirs’shares.

The algorithm operates on a general principle applicable to all cases
of ‘Awl in Islamic inheritance law. It starts by entering the heirs’ data
and their shares in fractional form, calculates the root of the issue using
the LCM of the denominators, computes the shares for each heir, and
checks for the occurrence of ‘Awl by comparing the total shares to the
original root. If ‘Awl occurs, the new root of the issue is established,
and the estate is distributed based on this updated calculation.

Thus, this algorithm provides a precise and flexible approach for
handling various cases of ‘Awl, facilitating training and education
while minimizing the margin of error in practical applications.

&
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The figure below presents the Matlab code implementing the
algorithm I have designed for processing cases of ‘Awl in inheritance
matters, in accordance with the rules of Islamic jurisprudence and the
Algerian Family Code.

Il 3 g bl 2yl Gl
clear; clc;
fprintf('-— 43| = k) Sl r\° @h  ---\n');
% &yl sae Jls-3)
n = input(’' > 5 4\ olfl &) ) sae Jsali )
Yo 22 A Bginas d

furood = zeros(n, 2);
asami = strings(n, 1);

% pliny o) sy K dudy 8,1 sl Jos))
fori=1:n
asami(i) = input(sprintf{(’ ? O )\jﬂ\ fv*\%d: 'L 1), 's");
furood(i,1) = input(sprintf(’ wad lawdl J&-5%s (2/1 31 Yse): ,
asami(i)));
furood(i,2) = input(sprintf(’ M r\l\.\ Jé-;\%s (21 @ 2 {\)&n): !
asami(i)));
end
% Sololal | C\ | o)
maqgamat = furood(:,2);
% it Casliae J51) ALl Lol Do)
asal-masala = maqamat(1);

for k = 2:length(maqamat)
asal-masala = lcm(asal-masala, maqamat(k));

end
% L) u\";\ o Syl ﬂ V@,;}H sde Olue
suhum = (furood(:,1) .* (asal-masala ./ furood(:,2)));
G—mr—
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%V@‘»Y\Cﬁ

majmou-suhum = sum(suhum);

%inj\ N O"“M

if majmou-suhum > asal-masala
fprintf("\n /\ O";' Jee) il Al

asal-masala-jadid = majmou-suhum;
else

forintf("\n [ Js& s s V) e e Al

asal-masala-jadid = asal-masala;
end

% dpad] Ll Lol i ) Dl 33k)

naseeb = suhum * asal-masala-jadid / majmou-suhum;
% éLJ\ S

fprintf(\n-— gl 550
T = table(asami, suhum, naseeb, ...
'VariableNames', {'C J\JS\','uLav\—Q»—WS)\','J jai\—,\ag—rg..fﬂ\'});
disp(T);
fprintf(" uL;Y\ AL\ Lot=%d\n', asal-masala);

fprintf(" jﬂ\ Sy P\|OAY u\,oé\z %d\n', asal-masala-jadid);

The legal significance of this algorithm lies in its function as a
technical tool supporting professionals in the Algerian judiciary and
notarial practice. It enables judges to issue accurate rulings in
inheritance cases without falling into calculation errors and assists
notaries in drafting estate inventory and partition contracts quickly and
precisely. This ensures the protection of heirs’rights and contributes to
the stability of legal transactions. Moreover, the algorithm helps reduce
judicial disputes arising from manual calculation errors, thereby
reinforcing justice and achieving the objectives of the Algerian
legislator under the Family Code.
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The algorithm developed for calculating ‘Awl (proportional
reduction) inheritance cases was implemented within the MATLAB
programming environment, where it was tested on several real-life
scenarios. The results produced by the algorithm were accurate and
fully consistent with traditional manual calculations, thereby
demonstrating its effectiveness in simplifying the complex computations
involved in ‘Awl cases.

MATLAB enables the design of a precise algorithm for calculating
‘Awl inheritance shares, owing to its powerful capabilities in handling
arithmetic operations and matrices. The algorithm operates according
to the following steps:

1. Data Entry for Heirs:

The user inputs the number of heirs, their names, and the proportions
of their prescribed shares in fractional form (numerator and
denominator).

*The program prompts the user to enter the total number of heirs.

*Subsequently, the user enters the details of each heir, including the
type of heir (e.g., husband, mother, full sister, etc.) and the amount of
their legally prescribed share (expressed as a fraction or percentage).

2. Determination of the Origin of the Estate Problem:

MATLAB employs mathematical functions to calculate the Least
Common Multiple (LCM) of all denominators of the prescribed shares,
establishing the “origin of the estate problem” (i.e., the total number of
shares).

3. Standardization of Denominators for Shares:

*The program converts the entered shares into fractions with
common denominators.

oIt extracts all denominators of these fractions in order to determine
the origin of the estate problem.

4. Calculation of Heirs’ Shares:

MATLAB multiplies each heirs fractional share by the origin of the
estate problem to compute the exact number of shares allocated to each
heir as whole numbers.

5. Calculation of the Total Shares and Verification of ‘Awl:

*The program sums the shares calculated for all heirs.

«It compares this total to the origin of the estate problem:

If the total exceeds the origin of the estate problem — a case of ‘Awl
s
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(proportional reduction) exists.

If the total is equal to or less than the origin — no case of ‘Awl exists.

6. Adjustment of the Origin of the Estate in Case of ‘Awl.:

olf ‘Awl is confirmed, MATLAB increases the origin of the estate
problem to match the actual total number of shares.

*The program then recalculates the shares of each heir as a
proportion of the new origin of the estate problem.

7. Calculation of Each Heir’s Entitlement:

In the case of ‘Awl, the entitlement of each heir is computed by
dividing the numerator of their (standardized) fractional share by the
new origin of the estate problem.

*In the absence of ‘Awl, each heir s share is divided by the original
origin of the estate problem.

8. Display of Results (Output):

MATLAB displays the final results to the user, including:

*The origin of the estate problem before and after ‘Awl

*The number of shares allocated to each heir

*The proportion of the estate each heir receives after ‘Awl

9. Ability to Save or Print Results:

MATLAB provides functionality to print the results or export them to
files (e.g., Excel or PDF), facilitating their use in legal or notarial work.

The algorithm utilizes the “rat” function available in MATLAB to
simplify fractions and present the shares in their simplest possible form,
ensuring that the results are clear, easily understandable, and practical
for application.

I have verified the algorithm’s suitability across various ‘Awl
inheritance scenarios, and the results obtained were accurate and fully
consistent with traditional calculations as established both
jurisprudentially and legally, as will be demonstrated below.

C) subtitle: Practical Examples of Calculating ‘Awl (Increase of
Shares). Between the Traditional Method and Programming
Algorithms

In what follows, I will present a set of practical inheritance
problems, explaining how to solve them using the traditional method of
calculating ‘awl. I will also show the results produced by the software
algorithm I have developed, with the aim of comparing the two methods
and verifying the accuracy of the programmed solution and its
consistency with manual calculations.
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1- Practical Case (1)-Based on a Common Denominator of 6 —

A woman passed away leaving behind: a husband, a full (german)
sister, and a mother.

I will demonstrate how to solve the case using both the traditional
method and programming algorithms.

A- Traditional Calculation of the Case Solution:

We first determine the share (fixed portion) of each heir.
Then we identify the common denominator of the case, which is
calculated by finding the least common multiple (LCM) of the
denominators of the heirs' shares.

Unifying the Denominators:

The denominators involved are: 2, 2, and 6.

* The least common multiple (LCM) of 2 and 6 is 6.

* Therefore, the base (common denominator) of the inheritance
calculation is set to 6.

increase in the the Share Heirs

denominator7 denominator6
3 3 2/1 husband
3 3 2/1 Full sister
1 1 6/1 mother

3+3+1=7
» We sum the numerators:
3+43+1=7

This total exceeds the original base of the estate (6). Therefore, we
have a case of ‘awl (increase of shares).

In ‘awl, the new base of the estate becomes the total of the
numerators, i.e. 7.

The share of each heir in the estate after applying ‘awl:
* Husband = 3/7
* Full sister = 3/7
* Mother = 1/7

&5
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B-Solving the Case Using a MATLAB:
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1t is noteworthy that the computational output obtained via MATLAB
aligns with the manually derived result in accordance with the
recognized jurisprudential framework.

2- Practical Case (2) - With an Original Base of 12 -

A deceased person left behind.:

* A wife

« A mother™®

* A full (german) sister

A-Solving the Case Using the Traditional Method Distribution
According to Fixed Shares:

* Wife: Y (entitled to one-fourth due to the absence of any inheriting
descendant) (19)

* Mother:

* Full sister: 7

The original base of the estate is 12.

We divide the base by each heirs share.

The sum of the numerators = 13, while the original base is 12,

which means that the sum of the fixed shares exceeds the base -

a case of ‘awl (increase of shares).

Therefore, the base is increased (adjusted) to 13 shares, and the
shares become as follows:

increase in the | the Share Heirs
denominator 13 | denominator 12

3 12:4=3 1/4 Wife

4 12:3=4 13 Mother

6 12:2=6 12 Full sister

&
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B-Solvmg the Case Usmg a MATLAB Algorithm:
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The output of the MATLAB algorithm exhibits full consistency with
the results of the conventional manual calculation.

3- Practical Case (4): Based on an Original Estate Base of 24
The deceased left behind: a wife, a mother ,a father, and two daughters.
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A-Traditional Method of Solving the Case:
merease Share out Share :
the of 24 (Fraction) Heirs
denominator27
3 24:8=3 p7 wife
4 24:6=4 s mother
%
4 24:6=4 father
(‘asaba)
16 (Each
daughter o 2 two
receives 8 24x2+3=16 é daughters
shares)
Total Shares = 27 — The estate is
over-subscribed (‘awl), thus the case is
considered ‘a’ila (adjusted from 24 to 27).

The total shares = 27 shares — greater than the original estate base
(24) — the case involves ‘awl (increase of shares).

* Adjusting for ‘awl:

» The new base of the estate = 27 shares.

B-Calculating the Case Using the MATLAB Program

The calculation performed by the program produced the same result
as that obtained using the traditional figh-based method.

&
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The computational results produced by the MATLAB algorithm are
in complete agreement with the outcomes obtained via conventional
inheritance calculation methods, thereby confirming the algorithm's
reliability and precision.
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4- Practical Case (4)

The deceased left behind a daughter®”, a father, and a mother:

Through this practical example, I will demonstrate a situation in
which the base of the estate does not undergo ‘awl (increase of shares),
in order to test whether the algorithm can correctly identify such a case
or not.

A-Traditional Method of Solving the Case:

the denominator6 Share (Fraction) Heirs
/,g.wf_; =0 x(2/1) 12 Daughter

P 1=6x(6/1) | (‘asaba)+1/6 Father

P 1=6x(6/1) 16 Mother

Unifying the Denominators

The denominators of the shares are: 2, 6, and 6 — the least common
multiple (LCM) is 6.

Total shares = 3 + 1 + 1 = 5 shares

Original estate base = 6 shares

Remainder = 6-5 = I share

Distribution of the Remainder (as residuary inheritance)
The father is a residuary heir after fixed shares, so he takes the
remainder (1 share).

— Therefore, the father receives:

* One-sixth as a fixed share = 1 share

* The remainder as a residuary heir = I share

* Total share for the father = 2 shares

Final Distribution:
6 Share Heirs
3 Daughter
2 Father
1 Mother

Is there ‘awl (increase of shares) in this case? No, the case does not
involve ‘awl, nor does it involve radd (redistribution of surplus).

We will test the algorithm developed for analyzing cases of ‘awl by
applying it to an actual inheritance case, in order to verify its ability to
determine whether a case involves ‘awl or not. This test represents a
practical step to ensure the algorithm’s accuracy and its compatibility
oS
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with traditional figh-based calculations.
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The output generated by the program validates the accuracy of the
algorithm, demonstrating full consistency with the results derived
through traditional manual calculation.

D) subtitle: Developing a Comprehensive Algorithm for
Calculating ‘Awl and Radd

After designing the first algorithm, which handled only cases of ‘awl
(increase of shares), experimental trials revealed that it did not cover
non- ‘awl cases, particularly those requiring the application of the radd
system when no residuary heirs exist.

From this standpoint, a comprehensive algorithm was developed to
account for both scenarios. It begins by analyzing the case through
calculating the fixed shares and the estate’s base (asl al-mas’alah).
Then it determines whether the case involves ‘awl, in which case it
applies the necessary adjustments, or whether it is a non- ‘awl case with
no residuary heirs. In the latter situation, it redistributes the remainder
among the heirs entitled to fixed shares, in accordance with the rules of
radd derived from Islamic jurisprudence, especially the Maliki school
adopted in the Algerian Family Code.

I have developed and improved the algorithm for calculating
inheritance shares so that it is now capable of handling all cases of ‘awl
(increase of shares) and radd (redistribution of surplus) with precision.
I have added a mechanism for unifying denominators to determine the
base of the estate, followed by comparing the total shares to the estate
base to identify whether the case requires ‘awl or radd. The algorithm
then redistributes the shares correctly according to Islamic legal rules.
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MATLAB Drive radmatlab.m

LoV WN -

clear; clc;
fprintf('--- & el 3 w3y Jeadl claad zatiyy ---\n');

n= 1nput( - i olaal E5)edl aas ol d )

asam1 = str:i;ia—s(n, 1); % Liysd elawl
bust = zeros(n, 1); %
magam = zeros(n, 1); % pl

2
>3 %

for 1 1 n
asam.l(l) = inpput(sprintf('\nes; &)1 ot pel %d: ', 1), 's');
bust(i) = input(sprintf('.. dsol %s (1/2 5 1 ss): ', asami(i)));
magam(i) = input(sprintf('cai! aliet ts01 %s (1/2 5 2 94s): ',
asami(i)));
end

{otatiaty LCM) olaatl Ju
asal _masala = magam(1);
for 1 = 2:n
asal masala = lcm(asal masala, magam(i));
end

suh]?nﬁ= bTJSt- ..*r(%z;';;krrfl;s‘éla ./ magam) ;

majmou_suhum = sum(suhum);

i_f _rri;_]mou suhum > asal masala
fprintf('\ndh Js** Lil> a>u3¥¥\n");
asal masala jadid = majmou_suhum;

elseif majmou_ suhum < asal masala
fprintf('\ndh «_3*¥* 11> a®¥\n');
asal masala_jadid = majmou_suhum; % [ : o = oo il Lol pa
else -
fprintf('\nf4d . DiL> a3 Y\N');
asalimasalafjadid = asal masala,
end

9%
|

alacal SRS T A

naseeb = suhum R asal masala ]adld / majmou_suhum;

o,

fprlntf( \n ploutl asy -\n');
T= table(asaml, bust, maqam, suhum, naseeb,

'VariableNames' { ay gt ' B peal ;" ettty ety g1 g )
disp(T);

fprintf(' @ 1.1 i = %d\n', asal masala);
fprintf(' € 0.3 2z e f\n', majmou_suhum);
fprintf(' & 0.% = i ilaan saif\n', asal masala_jadid);
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As a result, the algorithm has become capable of solving various
inheritance cases, whether they involve neither ‘awl nor radd, or
whether they pertain to either of them.

Below is a practical example illustrating how to use the algorithm
in a situation where there is no ‘awl, but rather the opposite case found
in inheritance matters.

I-Example: He died leaving behind daughter and a mother.

A-Traditional Steps for Solving the Case:

Determining the fixed shares:

» The daughter: entitled to one-half (V) because she is alone.
» The mother: entitled to one-sixth (Ys) due to the presence of an
inheriting descendant (the daughter).

6 3L Jo;\ Share Heirs
3 2/1 daughter
1 6/1 mother
4=]1+3

The base of the estate:
We subtract the sum of the shares: 6-4 = 2

Thus, the remaining portion is subject to radd (redistribution) among
the fixed-share heirs in proportion to their shares - except for the
husband or wife (who are not present in this case).

Remaining estate:

* Are there any residuary heirs (‘asaba)?

No - there is no father, no brother, no son, and no one who could
substitute for them.

* Therefore, the remainder is redistributed (radd) among the fixed-
share heirs according to the proportion of their original shares
(excluding husband or wife - and neither is present here).

Final solution: Redistribution (radd).

The estate is | the denominator Share Heirs
reverted to 4 6
3 3 2/1 daughter
7 7 6/1 mother

@
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Final Result:
« The daughter: 4
e The mother: Y4

B-Calculating the Case Using the MATLAB Program

The calculation performed by the program produced the same result
as that obtained using the traditional figh-based method.
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This algorithm demonstrates great flexibility and efficiency in
handling various cases, and its results have proven accurate when
compared to traditional Islamic jurisprudential calculations. This
makes it a practical and reliable tool that can be used by judges,
notaries, and professionals involved in estate settlements, especially in

complex or computationally challenging cases.
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Conclusion:

The study confirms that the doctrine of ‘Awl, as codified in Algerian
Family Law, is firmly rooted in Islamic jurisprudence, particularly the
Maliki school. It functions as a legal mechanism to resolve inheritance
cases in which the fixed shares of heirs exceed the total estate, ensuring
proportional reduction while preserving justice and legal balance.

Given the complexity of ‘Awl calculations, the integration of
algorithmic tools, such as the MATLAB-based model developed in this
study, marks a valuable step forward in bridging traditional inheritance
theory with modern computational methods. Notably, the
computational results produced by the algorithm fully correspond to
those derived through classical jurisprudential calculations, thereby
validating both the accuracy and the legal reliability of this approach.

This work illustrates the feasibility of applying intelligent legal
technologies to personal status matters and opens promising
perspectives for future enhancements, including the automation of
other inheritance scenarios like radd, ta ‘sib, and hijb. Ultimately, such
digital tools can support judges, notaries, and legal professionals in
improving both the efficiency and integrity of estate distribution
processes.

- Recommendations:

1. Ensure Data Accuracy: Users of the algorithm (judges, notaries,
or lawyers) must meticulously verify the correctness of the input data,
such as the prescribed shares and heirs’ proportions, as any error in
the inputs leads to incorrect results in ‘awl cases.

2. Consider the Algorithm as an Aid, Not a Substitute: The algorithm
should be viewed as a tool to facilitate mathematical calculations
without replacing the necessary legal or jurisprudential oversight to
verify the validity of the results.

3. Adapt the Algorithm to the Maliki School: It is recommended to
adjust the algorithm to align with the provisions of the Maliki school,
which is followed in Algeria, especially concerning the calculation of
the estate origin (asl al-mas’ala) and ‘awl, to avoid discrepancies in
results.

4. Develop User-Friendly Arabic Interfaces: To make it easier for
notaries, lawyers, and judges to use the algorithm in ‘awl cases, it is
advisable to develop software interfaces in Arabic that display
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calculation steps and results clearly and simply.

5. Incorporate Scholarly Documentation into the Software: Any
software used for estate settlement should include documentation
explaining the jurisprudential and legal basis for the ‘awl calculations,
ensuring transparency and reliability.

6. Engage Experts with Dual Specializations: It is recommended to
involve specialists in both Islamic jurisprudence and law, alongside
programmers, in developing or reviewing the algorithm to ensure
results are accurate and consistent with legal and religious texts.

7. Provide Continuous Training: Judges, notaries, and lawyers
should receive ongoing training on how to use such algorithms,
enabling them to benefit from these tools without errors or
misunderstandings of their results.
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(daughters or granddaughters), based on the saying of the Prophet (peace be upon
him): 'Make the sisters residuaries with the daughters.' Thus, she inherits the
remainder as a residuary heir after the Qur’anic heirs, provided that there is no male
relative to render her a residuary or to exclude her.

A70_ Muhammad ibn ‘Abd al-Rahim, Al-Mirath al-Mugaran (Comparative
Inheritance), n.ed. (Beirut: Dar al-Tanwir for Printing and Publishing, 1997), 39.
18_ According to the provisions of Article 148 of the Algerian Family Code, the
mother inherits one-third of the estate in the absence of a descendant heir or when
there are multiple siblings-whether full, paternal, or maternal-even if they are not
entitled to inherit.

19 See also Article 145 of the Algerian Family Code.

0. The daughter (as a sole female heir): She is entitled to one-half (1/2) of the estate
as a prescribed share, provided that she is the only daughter and no residuary male
heir (son) exists.

The mother: She is entitled to one-sixth (1/6) of the estate, by reason of the existence
of a descendant heir (the daughter).

The father: He is entitled to one-sixth (1/6) as a fixed share due to the presence of a
descendant heir, in addition to the remainder of the estate by way of residuary
succession (‘asaba) after the distribution of the prescribed shares.
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