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FOREWORD

This special issue titled “Frontiers in Discrete Mathematics and
Modern Cryptographic Applications”, presents new developments at
the interface of discrete mathematical objects and modern cryptographic
protocols. The contributions showcase the rigorous foundations of
designing secure and efficient cryptographic systems in contemporary
cybersecurity contexts.

One of the main themes of this issue is how algebraic and discrete
structures can be used in cryptographic design and analysis. Linear algebra
continues to play a fundamental role in the design of encryption schemes,
coding theory, and secure communication protocols, where matrix
operations and invertibility conditions are critical to both correctness
and security. Simultaneously, combinatorics and discrete structures
are used to develop key, hash function, and block cipher distribution
schemes that ensure resistance to evolving cryptanalytic attacks. The issue
also explores new directions in which discrete mathematics is applied
to support more complex cryptographic tasks. These include lattice-
based cryptography, error-correcting codes, and graph-based security
models, all of which are becoming increasingly relevant in the context of
post-quantum cryptography. These techniques offer strong alternatives
to classical systems and address the challenges posed by next-generation
computational capabilities.

The applications of mathematical underpinnings are discussed
across multiple areas, including secure communication, data protection,
and privacy-preserving systems. It covers topics such as wireless network
security, cloud and distributed systems, database protection, and secure
web technologies, with a special emphasis on integrating cryptographic
methods into real-world infrastructures. Special consideration is given to
data protection in new contexts such as the Internet of Things (Iol) and
next-generation communication networks.

Moreover, this issue focuses on recognizing the necessity of
cryptography for maintaining privacy and ensuring trust in electronic
systems, such as social networks and online services. Contributions
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examine approaches to secure data storage, transmission, and
authentication, as well as methods to detect and mitigate vulnerabilities
in complex systems.

Each submission underwent a rigorous peer-review process to ensure
high academic standards, originality, and relevance to the issue’s scope.
The chosen articles are valuable contributions to the theoretical advances
in discrete mathematics and their practical applications in current
cryptography.

We thank each author for his invaluable contribution to advancing
our understanding of cybersecurity and cryptography. This special issue
underscores the importance of sophisticated cryptographic techniques in
strengthening cybersecurity and data protection.

We received 89 paper submissions from researchers worldwide for
this special issue, reflecting a broad spectrum of innovative ideas related
to the special issue topics. After a rigorous peer-review process that
ensured each paper met the highest standards of quality and relevance, 39
papers were accepted for publication. This acceptance rate highlights our
commitment to excellence in the research we publish, ensuring that only
the most impactful contributions are included in this special issue.

The guest editors especially thank Prof. B. K. Dass, Chief Editor,
who supported us in bringing out this special issue of “Journal of Discrete
Mathematical Sciences & Cryptography”, published by Taru Publications,
New Delhi, India.

Guest Editors :

Ahmed J. Obaid

Abid Hussain

Jyoti Sekhar Banerjee
Shaymaa Maki Kadham



Journal of Discrete Mathematical Sciences &

Cryptography

Volume 29, Number 5, May 2026

Special Issue on

Frontiers in Discrete Mathematics and Modern

Cryptographic Applications

CONTENTS

A. A. ABBoopi, A. N. Arkirrar AND H. R. Yassein
Hybrid secure encryption scheme via polynomials ring and
DNA

E. TaLs, A. W. MajeeD AND Z. J. TAHER
A proposed new encryption method for image based on two
levels of chaotic maps

S.J. AL-Duramin
Resents result about Loc (SP) hollow-fuzzy modules

F. D. Suyaa anp L. M. A. Hapr
Semiprime submodules relative to an ideal and some related
concepts

A. H. A1, M. F. ABoop anD M. J. MOHAMMED
A note on t-pure subhypermodules

S. A. MUHEYADDIN, R. A. ABDULRAZZAQ, B. N. SHIHAB AND
H. Y. KHALAF
Featured FZ-Modules with studying some related results

M. S. ABBas
Annihilator large- superfluous, endomorphism small-essential
homomorphisms and Morita duality

M. B. Tuies, M. H. AumeD, A. K. SHIBEEB AND

M. A. ABDULHAMED

Enhancing image steganography through a novel multi-level
chaotic encryption framework integrated with advanced deep
neural networks

M. Avr-LaBapi, E. ALMUHUR, S. KHALIL AND H. ALMWAIL
Generalization geodetic number idealization ring

1895-1901

1903-1912

1913-1918

1919-1925

1927-1931

1933-1938

1939-1946

1947-1956

1957-1963



vi

A. K. Yauea anp R. K. K. Ajeena
Implementation results on the integer Fibonacci matrix size
2x2 for key exchanging scheme

M. Z. SaLman, D. M. HAMEED AND A. M. IBRAHEEM
On commutativity of prime I'-rings

M. Su. G. SHNAIN AND A. A. J. AL-Swipt
Maximal and minimal prime ideals in a near ring

S. A. SAEeD AND M. S. NAYEF
Rational closed-duo-modules

Z.M. A. AL-MAJEED, Z. R. SHAKER AND M. S. NAYEF
Pure rationally extending modules

A.J. ABDUL-ALKALIK AND A. A. HassaN
Z-small primary submodules

A.S. AjeeL, O. A. AspuLLaH, M. E. DanasH, A. M. EL-Najjar
AND A. S. MOHAMMED
On e-primary ideals of commutative rings

N. J. KHALEL
M-polynomial of prime graph of commutative ring Z, , Z,,
and Z,,

A. K. Mawroobp AND N. S. AL-MOTHAFAR
P-essential coessential submodules and P-essential coclosed
submodules

M. K. CHiTHEER AND A. H. MAJEED
Centralizers on prime gamma rings with involution

K. T. R. ALjaMALy, Z. r. HASSAN AND S. H. Naj
Cryptosystems based on the Edward curve scalar
multiplication matrix function

N. M. Hussein, S. A. H. Kapumv, N. G. ABD-ALLAH AND
A. T. HAMEED
Intuitionistic FBD-sub-algebra on BD-algebra

A. G. ALcam, S. M. ArLook, K. O. KADEM AND
M. G. AL-Mousaw1
Mine.2. absorbing submodules

N. A. A. KHUDAIR AND M. S. M. ZABI1BA
Develop an algorithm based on an incidence matrix to
calculate the reliability of complex systems

F. A. A. ALatHARI AND I. A. KaDUM
UQTRU cryptosystem via unit complex numbers

CONTENTS

1965-1970

1971-1976

1977-1983

1985-1990

1991-1996

1997-2003

2005-2011

2013-2018

2019-2025

2027-2033

2035-2040

2041-2045

2047-2053

2055-2062

2063-2068



CONTENTS

N. H. Jasr anp I. A. Kapum
Expended translation BIF 1{-ideals of {-algebra

A. M. RasHip AND B. N. SHIHAB
S-pseudo bounded modules

S. K. Hussein aND B. N. SHiHAB
Endo-greatly bounded modules and module homomorphisms

Z.T. ABDULQADER

Employing the £- spaces to study the interior operator and
exterior operator

R. A. Frayyiy, S. R.Harsi, A. A. Manpr, H. A. FALIH AND
E. A. Kurr
A novel cryptographic scheme based on the ES transform

M. K. MasHRE AND W. KHALID
e*s-Goldie-extending module

S. Kabem aND A. A. AuBAD
On the diameter of INZD-graph

K. S. ArjeBORY AND R. N. MirzA
Direct-injective and direct-projective semimodules

N. M. Kapam anD T. Y. GHAWI
Rad coquasi-Dedekind modules

E. H. Manmoop anD A. A. AuBaD
Computing topological descriptors of the graph A4(Co3, 3B)

F. Su. Fanpr anp . M. MOHAMMED
Unique F-Closure Modules (UFC -module) and
F-G-extending modules

A. Faris, M. A. Az1iz aND S. A. AL-SAADI
Congruence-injective acts over monoid

H. M. RipHA AND N. S. AL-MOTHAFAR
Purely small compressible modules and purely small
retractable modules

Z. A. FADEL AND M. S. NAYEF
ANN-essentially injective modules

Z.T. ALzuBiaDEY, N. S. AL-MOTHAFAR AND A. A. Hassan
2-purely extending modules

vii

2069-2076

2077-2082

2083-2087

2089-2094

2095-2100

2101-2108

2109-2116

2117-2122

2123-2129

2131-2138

2139-2146

2147-2152

2153-2160

2161-2167

2169-2177



