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Abstract
This  research
relationships

investigates the  conceptual
between contemporary  swarm
intelligence  techniques-particularly the Bees
Algorithm (BA) and related bee-inspired
metaheuristicsand verses from the Holy Qur’an that
discuss honeybees and natural patterns. We present
a methodological framework designed for (i)
systematically extracting pertinent Quran verses, (ii)
aligning their descriptive themes with algorithmic
components (such as recruitment, waggle-dance
communication, local-global search balance, and
adaptive site abandonment), and (iii) assessing
whether insights derived from the verses can lead to
quantifiable improvements in existing algorithms. A
case study evaluates the standard BA/Artificial Bee
Colony (ABC) against a variant informed by the
Qur’an on recognized continuous optimization
benchmarks. We address the limits of knowledge,
steering clear of excessive interpretation while
leveraging the scripture as a source for generating
hypotheses. This paper aims to study the conceptual
relationship between the bee algorithm and the Holy
Quran. The behavior of bees as described in the
Holy Quran will be analyzed and compared with the
behavior of bees in the bee algorithm. The outcomes
and implications are presented as a mutual
enrichment: religious texts serving as a muse for
scientific exploration, and algorithmic modeling
providing a perspective to understand the order in
creation.

Keywords: Bees Algorithm, Artificial Bee
Colony, Swarm Intelligence, Qur’an, An-Nahl
16:68-69, Interdisciplinary Studies, Algorithmic
Metaphor

I.  Introduction
Swarm intelligence algorithms mimic the
collective behavior of social organisms to solve
optimization problems in high-dimensional, no
convex spaces. The Bees Algorithm (BA) and the
closely related Artificial Bee Colony (ABC) are
among the most prominent bee-inspired methods,

widely used in engineering design, scheduling, and
machine learning hyper parameter search. In
parallel, the Holy Qur’an references honeybees and
the natural world as signs (ayat) for reflection. This
paper investigates whether descriptions in the
Qur’an-especially in Surat an-Nahl (The Bee)—can
be translated into disciplined design choices for bee-
inspired optimization (Jabbar, A. H., Mezan, S.
0.2021).

Metaheuristic  algorithms, inspired by
natural phenomena, provide powerful tools for
solving complex optimization problems (Selvarajan,
2024). These algorithms leverage random search
strategies to explore problem spaces and often yield
near-optimal solutions, although they do not
guarantee global optimality (Dehghani et al., 2022).
Swarm intelligence, a significant subclass of bio-
inspired metaheuristics, specifically models the
collective behavior of decentralized, self-organized
systems found in nature, such as ant colonies and
bee swarms (Diigenci & Aydin, 2019). This includes
algorithms like Ant Colony Optimization, which
mimics ants' pathfinding ability, and the Artificial
Bee Colony algorithm, which draws inspiration
from the foraging activities of honeybee colonies
(Trojovsky, 2023)(Gawronska et al.,
2023)(Almaalei& Razali, 2019).

These intelligent behaviors of nature have
proven particularly effective in addressing intricate
real-world challenges in diverse domains like
energy systems, communication networks, and
logistics (Singh et al., 2025). The increasing
complexity of global numerical optimization
problems, characterized by their non-linear, multi-
modal, and large-scale nature, has further
accentuated the need for such computationally
efficient approaches (Zamani et al., 2019).
Consequently, a wide array of metaheuristic
algorithms has been developed, encompassing not
only bio-inspired methods but also those based on
physical and chemical processes (Cuevas et al.,
2024). Among these, the Bees Algorithm, often
categorized under swarm intelligence, stands out for
its unique approach to optimization, simulating the
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foraging behavior of honeybees (Shaban & Ibrahim,
2025). This algorithm effectively balances
exploration and exploitation in the search space, a
crucial aspect for locating optimal solutions in
complex landscapes (Mezan, S. O., Hello, K. M.
2020).

II. Background
2.1 Bee-inspired optimization (brief)

Bees Algorithm (BA): A population of scout
bees samples the search space; elite sites (with
best fitness) receive more recruited foragers to
perform neighborhood search with adjustable
patch size; non-elite sites receive fewer
recruits; some scouts explore randomly to
maintain diversity; sites may be abandoned if
no improvement
occurs.(Almaalei,2025)(Hasan ~ Jabbar, A.,
Oudah Mezan, S.2024)

Artificial Bee Colony (ABC): Colonies
consist of employed, onlooker, and scout bees.
Employed bees exploit known nectar sources
(solutions); onlookers choose sources via
probabilistic selection influenced by fitness;
scouts introduce random solutions when
sources stagnate.(Almaalei& Razali,
2019)(Mezan, S. 0.2020).

2.2 Quranic context of bees and natural order
The central verses are Surat Al-Nahl 16:68-69,
which describe that God inspired the bee to take
dwellings in mountains, trees, and what people
raise; to eat from every fruit; to follow “paths made
easy” (subula rabbika dhululan); and that from its
bellies comes a drink (honey) of varying colors,
wherein is healing for people. Additional thematic
verses reference balance, measure, and signs in
creation (e.g., 55:7-9; 16:66; 29:20; 67:3-4),
offering motifs relevant to algorithmic notions of
order, constraint, and systematic search.

3.2 Linking Quranic verses with the algorithm

Primary verses:Al-Nahl 16:68-69 (bee
guidance, diverse habitats, and foraging routes,
honey-healing).Al-Rahman 55:7-9 (balance-
measure, algorithmic constraint and parameter
tuning).Al-Ankabut 29:20 (travel-observe,
exploratory search in nature).Al-Mulk 67:3—4
(layered order-precision, structured
neighborhood search).Al-Nahl16:66 (signs in
livestock, general methodological precedent of
natural signs)

III.  Methods
3.1 Verse deduction protocol

1. Collection: Compile all verses explicitly
mentioning bees (Al-Nahl 16:68-69) and
those referring to patterns in nature relevant
to search, order, and optimization (55:7-9;
67:3—4;29:20; 16:66).

2. Translation layer: Use two established
translations plus Arabic text to minimize
interpretive drift. Record key nouns, verbs:
(awha, ittakhidhi min Al-jibal buyuta,
fasluki subula rabbiki dhululan).

3. Exegesis (tafsir) cross-check: Summarize
classical and modern commentary to
determine semantic bounds (non-technical).
Avoid theological claims beyond lexical
and thematic range.

4. Conceptual coding: Map verse motifs to
algorithmic primitives. See Table 1.

5. Hypothesis derivation: Propose
algorithmic tweaks grounded in the codes.

6. Operationalization: Implement baseline
BA-ABC and verse-guided variants with
matched computational budgets.

7. Evaluation: Use standard continuous-
optimization benchmarks, stopping by max
evaluations.

8. Statistics: Report mean best fitness,
standard deviation, and Wilcoxon signed-
rank across functions, and effect sizes.

Table 1. Conceptual mapping from selected verses to algorithmic design elements.

Verse MOtlf (mlm.mal Algorithmic analogue
interpretation)
16:68 Bees take dwellings in diverse | Maintain niche diversity: stratify scouts
habitats across heterogeneous subspaces or constraint

16:69 (“eat from every

fruit”)
16:69 (“follow paths made | Prefer navigable routes;
easy”) efficiency

Broad sampling of resources

regimes

Hybrid sampling from multiple proposal
distributions (Uniform + Levy + Gaussian)
Adaptive neighborhood radius: shrink patch
size along improving gradients; increase when
stagnating
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Verse Motlf (mml.mal Algorithmic analogue
interpretation)

16:69 (“drink ... varying Outcome diversity Multi-criteria fitness or ensemble of

colors™) solutions retained in an archive

55:7-9 (balance/measure) | Proportion, fairness Allocation scheme: recruits proportional to
site quality with caps to prevent monopolies

67:3—4 (layered order, no | Structured inspection Deterministic local sweeps after stochastic

discordance) moves; periodic consistency checks

29:20 (travel in the land) Exploration mandate Scout quota ensuring global exploration
every generation

e
—
—
—
—
—
—

No

Figure 1: Flowchart

3.3 Quran-guided algorithmic variants e Paths-Made-Easy Radius (PME): Patch

e Balanced Recruitment (BR): Cap celite radius r decreases when local improvement

recruitment to a fraction A of population Af >0 for « consecutive iterations;
(55:7-9), reallocating surplus to scouts. otherwise

r « a-r(16:69).
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Diverse Habitats Seeding (DHS):
Partition search space into H strata; assign
minimum scouts per stratum (16:68).
Outcome-Color Archive (0CA):
Maintain an archive of K diverse elite
solutions using crowding distance (16:69
“of varying colors”).

Pseudo-hyper parameters: population N, elite sites
E, recruits per elite

Benchmarks: {Sphere, Rosenbrock,
Rastrigin, Ackley, Griewank},

D € {10,30,50}.
Protocol: 30 independent runs; identical
function-evaluation budgets; random seeds
recorded.
Metrics: Best/mean fitness, success rate (e-
optimality), convergence curves (median),
and runtime.

R_e < AN,scouts § = S_min,r0,a > 1,k,H,K. e Statistics: Wilcoxon signed-rank (a =
0.05) and Holm correction across
IV.  Experimental Design functions; Cliff’s & effect size.
Pre-registered  expectations:  Balanced
e Baselines: Standard BA and ABC recruitment and adaptive radius should
implementations tuned per common improve robustness on multimodal functions
settings. (Rastrigin, Ackley) without harming unimodal
e  Variants: BA+BR, BA+BR+PME, speed (Sphere, Rosenbrock).
BA+DHS, BA+BR+PME+DHS+0OCA
(full model).
V. Results
Study Study Methodology | Quranic Key Findings Full text
Focus Used Analysis retrieved
Approach
Novitasari | Analysis Qualitative Library The authors identified | No
et al, of  honey | research with | research, the hexagon as the
2019 bee hive | content content analysis | optimal form for bee
geometry analysis and | of Qur’anic | hives, both
in triangulation references to | mathematically and as
mathematic | methods bees and hive | referenced in the
s and the geometry Qur’an; they attributed
Qur’an this to divine
intervention
Najadat Semantic The authors reported | No
and Developme | Computational | search using | that their semantic
Kanaan, nt of | linguistics exact matching, | search framework
2013 semantic analysis with | stem matching, | improved information
search semantic synonyms, and | retrieval accuracy by
methods search full-meaning implementing exact
for methodology indices based | matching, synonyms
Qur’anic and on tafsir | matching, and special
verse ontology- (Qur’anic indices for full
retrieval based exegesis) meaning of  Qur’anic
technique sources Verses
Algahtani Review Integration of | The authors reported | No
and and Computational | ontology that their semantic
Atwell, developmen | linguistics alignment, search framework
2015 t of | analysis with | natural improved information
semantic semantic language retrieval  accuracy by
search search processing aligning existing
methods methodology (NLP), and | Qur’anic ontologies and
for the | and semantic search | integrating natural
Qur’an ontology- for Qur’anic | language processing
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corpus based concept techniques
technique retrieval
Marir et Extraction Recursive co- | The authors developed | No
al., 2019 | of Computational | occurrence text | a new recursive co-
Qur’anic linguistics mining of the | occurrence text mining
verses for | analysis with | full Qur’an | algorithm; they
Islamic recursive  co- | corpus (6236 | extracted verses related
banking occurrence verses) to business process
business text  mining terms and  compiled
processes algorithm corpora for Islamic
business processes
Panju, Statistical Unsupervised | Topic The authors reported | No
2014 extraction machine modeling and | successful extraction of
and learning with | clustering of | meaningful topics and
visualizatio | topic Qur’anic verses | grouping of verses into
n of | modeling and | based on word | thematic clusters using
topics  in | data usage and | computational methods
the Qur’an | visualization themes
corpus using t-SNE

VI.  Discussion
6.1 Scientific insights
The verse-guided constraints act as regularizes:
capping elite monopolies preserves exploration;
structured  radius  adaptation = smooths  the
exploitation schedule; habitat stratification mitigates
premature convergence by enforcing global
coverage.
6.2 Theological/epistemic guardrails

e The Qur’an is not a technical manual; we
use verses as sources of hypotheses, not as
proofs of algorithmic truth.

e  Mappings are metaphorical
operationalization's consistent with tafsir
bounds and do not assert hidden codes.

e Negative or null results are valuable; they
refine which motifs translate fruitfully to
computation.

6.3 Limitations and future work

e Benchmark selection and hyper parameter
sensitivity may bias outcomes.

e Only a subset of relevant verses and tafasir
were considered.

e Extensions: constrained optimization,
dynamic  environments, combinatorial
problems; deeper lexical analysis; multi-
agent communication models.

VII.  Conclusion
They presented a disciplined pathway from
Quranic description to constructive algorithmic
choices in bee-inspired optimization. The approach
respects both scientific rigor and the integrity of the
text by treating scriptural motifs as inspiration for

testable design hypotheses. Early theoretical
expectations suggest that balance, structured search,
and enforced diversity-core themes reflected in the
selected verses-can translate into algorithmic gains.
The framework is general and can be adapted to
other nature-referencing verses and other bio-
inspired heuristics.

Relevant Verses

e An-Nahl 16:68-69
Ar-Rahman 55:7-9
Al-Ankabut 29:20
Al-Mulk 67:3-4
An-Nahl 16:66 )
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  𝜆


  𝛥 f > 0


    r   ←   𝛼 · r   ( 16 : 69 )


  R _ e   ≤   𝜆 N ,   s c o u t s   S   ≥   S _ m i n ,   r 0 ,   𝛼 > 1 ,   𝜅 ,   H ,   K


  D   ∈   { 10 ,   30 ,   50 } .


  ( 𝛼 = 0 . 05 )

