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KpiMm TOro, nmoganbloro po3BUTKY MOTPebyloTb METOOM CUHEPreTU4HOro
ynpasiHHA iHpopmaLirHOo 6e3rneKkoto, CrpAMOBaHi Ha BUKOPUCTaHHA BHYTPILLHIX
MexaHi3MiB camoopraHisauji BipTyanbHUX cninbHOT. MoeTbcA npo dopmyBaHHA
YMOB, 3a AKUX OEeCTPYKTUBHI iHpOpMaUinHi BNAMBM BTpadvaloTb 30aTHICTb 00
mMacwTabyBaHHA, a cucTemMa MOBepTaeTbCA OO0 BiOHOCHO CTIMKOro cTaHy 6e3
3acToCyBaHHA HaAMIpHUX aAMiHicTpaTuBHMX abo penpecuBHUX 3axodis. VY
NOEQHAHHI 3 CYyYaCHMMW iHCTPYMEHTaMu aHanidy npupoaHOi MOBWU, MeEPEXeBoi
aHaniTUKM Ta efleMeHTaMu WTYYHOro iHTeNeKTy Taka MeTO[OJSIoriA MOXe CTaTu
OCHOBOKW [AaNnA nobynosBn eqekTUBHUX cucteMm 3abesneyeHHA iHopMaLuinHoi
6e3neKku gep>xasn B yMOBax TPMBAsIOi BiHW.

CnucokK BUKOPUCTaHUX pxepen

1. MNpnwyk P., Monopeupbka-I puHyyk K. MeToponoria nobynosu cuctemu 3abeaneyeHHaA
iHpopmaLinHOi  6e3nekn pepXkaBun Yy couianbHUX iHTepHeT-cepsicax // 3axuct
iHgopmavuii. — 2017. — T. 19, Ne 4 (xoBTeHb—TpyAeHb). — C. 254-262. — DOI:
10.18372/2410-7840.19.12204.

2. Topbynin B. T., OogoHos O. T., Jlange [. B. IHdopmauinHi onepadii Ta 6e3neka
cycninibCcTBa: 3arpos3u, npoTugia, MoaentoBaHHA @  MoOHorpadia. — Kwuis
IHTepTexHonoria, 2009. — 164 c.

KniouoBi cnoBa: iHpopmauinHa 6e3neka aepxasu, couianbHi iIHTepHeT-cepBsicu, AesiHdopmadis,
iHdbopMaLiMHO-MCMXOJIOTYHUIA BIJIMB.

Keywords: state information security, social internet services, disinformation, information and
psychological influence.

A REVIEW ON MANY-VALUED LOGIC: A NOVEL PARADIGM FOR IN-
FORMATION SECURITY

Aboobacker P

Govt.Engineering College, Palakkad, India
Department of Mathematics, Ph.D., Assistant Professor

1. Introduction. In the modern world, technology is changing at an astounding
rate. We are more inventive, efficient, and connected than ever. Although this digital
revolution has opened up a lot of possibilities, it has also increased risk and com-
plexity. This scenario includes two phases: the incredible opportunity the digital world
offers us and the significant challenges we must all overcome to realize that potential.

Modern advancement is built upon connectivity. Cybersecurity is not an obsta-
cle to innovation; rather, it is a crucial enabler that permits us to safely seize new
opportunities. The Internet has become the fastest-growing daily infrastructure. Many
current technological advancements are transforming society. However, these new
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technologies often lack adequate safeguards for personal data, leading to an in-
crease in cybercrimes.

Cybersecurity is the silent, foundational infrastructure for all digital advance-
ment. The digital world relies entirely on this trust and safety; without it, progress
stops. The core challenge is simple: as connectivity increases opportunities, it simul-
taneously expands vulnerabilities, requiring a stronger security foundation to support
a more complex world.

2. Cryptography and Cyber security. The fields of communication and cy-
bersecurity are inherently connected. The goal of cybersecurity is to safeguard com-
munication systems and the information they carry, while robust communication is
essential for creating, maintaining, and addressing security risks. Strong secure com-
munication is required by the fast-growing interconnection of the entire universe.

Cryptography, the study and application of methods for safe communication
and data security against adversaries, is one of the solutions against exploitation in
this setting. Encryption is the process of employing mathematical ideas to convert
readable data (plaintext) into an unintelligible format (ciphertext) that can only be de-
coded by the intended recipients. Encryption is an essential and crucial feature of
cybersecurity, mainly because it makes sure that data is unreadable even if it is ac-
cessed by unauthorized people. It supports a number of important security concepts,
such as integrity, confidentiality, and authentication. While cryptography focuses on
security, cryptanalysis addresses attack defensive mechanisms.

3. Moving Beyond Binary Choices. The fundamental problem and principle
of contemporary cybersecurity research is that current security models are frequently
inadequate against changing threats, calling for creative, multi-layered solutions and
the creation of new paradigms that go beyond conventional methods. One approach
involves moving beyond traditional binary systems to develop methods and systems
based on many-valued logic, (MVL) which offers a potential foundation for creating
novel and enhanced cryptographic algorithms. Unlike classical two-valued logic—
where a statement is strictly true (1) or false (0) —MVL systems incorporate additional
truth values (ternary, quaternary, fuzzy logic etc.). This expanded framework pro-
vides the capacity to effectively model uncertainty, imprecision, and more complex
relationships within computational and security systems.

Benefits of Many-Valued Logic in Cryptography:

— Compact data representation: Many-valued logic systems store and ana-
lyze more information per unit. For instance, with equivalent hardware or the same
digit count, a ternary system holds more information per trit than a binary system due
to its inherently higher data representation density. This dense processing capability
allows custom hardware implementations to potentially achieve better performance
while consuming less power.
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— Complex Algorithms with potential: Incorporating many-valued functions

into cryptographic primitives significantly increases their complexity, enhancing se-
curity. This approach is fundamental for designing robust components as it elevates
the difficulty of solving the underlying mathematical problems faced by attackers.

— Advanced Algorithmic Methodologies and Optimized Performance: By

implementing MVL number systems like residue and redundant systems, arithmetic
operations can be speed up by reducing or eliminating the carry propagation, a key
benefit for resource-constrained environments. This capability also facilitates the de-
velopment of novel, high-quality algorithms. These new algorithms leverage unique
properties to offer better statistical parameters, including enhanced nonlinearity and
non-correlation than some existing binary based algorithms.

—Hardware Optimization: MVL allows designers to reduce both the transistor

count and the number of physical connections, which results in Compact, perfor-
mance-optimized devices.
Disadvantages of Many-Valued Logic in Cryptography:

— Incompatibility with Binary Infrastructure: Since most existing computer

infrastructure operates exclusively on binary logic, integrating MVL algorithms re-
quires custom hardware or complex software adaptation. This leads to significant
difficulty to both the design process and ongoing management.

— Limited Maturity and Resources: Compared to classical binary cryptog-

raphy, the field of MVL cryptography is less developed and lacks standardized pro-
tocols. The limited availability of existing research and specialized expertise creates
significant hurdles for both development and testing.

— The changing threat landscape and Limited Research: The adoption of

new logical approaches and nascent circuit systems introduces the risk of novel, pre-
viously unstudied vulnerabilities that could be exploited by malicious actors. Further-
more, the limited research into cryptanalysis methods specifically targeting MVL sys-
tems makes it challenging to thoroughly evaluate and guarantee the long-term secu-
rity of these new algorithms compared to established, battle-tested binary ones.

Conclusion. The digital revolution offers extensive opportunities but necessi-
tates a strong security basis as increased connectivity also broadens vulnerabilities.
Cryptography is crucial for securing communication and protecting data, with many-
valued logic (MVL) proposing a shift from binary systems to develop more complex
algorithms. This method could enhance hardware efficiency and cryptographic
strength, although challenges persist such as incompatibility with current binary sys-
tems, lack of standards, and potential unstudied vulnerabilities. Therefore, despite its
promise for future security progress, practical obstacles must be resolved before
MVL can be widely adopted.
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METOAON TA PUSUKN NOBYAOBU CUCTEM 3 END-TO-END
LWNPPYBAHHAM

BiHkoBcbka IpnHa

HauioHansHmi yHiBepcutet «Ogecbka noniTexHika»,
cTapLumi BUKnagady kageapu Kibepbesneku ta riporpamMmHoro 3abesrnedyeHHs

Yeb6aHeHKkoO Oner

HauioHanbHmi yHiBepcutet «Ogecbka noniTexHika»,
CTYyaAEeHT Kaghenpm kibepbeareku ta nporpamMmHoro 3abesrnevyeHHs

Betyn. Cy4yacHi iHbopmauiriHi TexHonorii 3a6e3neyyoTb WBUOKUA OOMIH
OaHUMU MK KOpuUcTyBadamu 4Yepesd pisHOMaHiTHIi meceHpkepu (Telegram,
WhatsApp, Signal Towo). [MpoTe 3pocTaHHA KinbKOCTi Kibep3arpo3 pobuTb
aKTyanbHOWO npobnemy 3abe3nevyeHHA  KOHMIOEHUIMHOCTI Ta  UiliCHOCTI
NnoBigoOMNeHb. binbWicTb NONYNAPHUX MECEHIKEpPIB BUKOPUCTOBYIOTb BJACHI
NPOTOKONU WNJPYBaAHHA, ane ixHin BuxigHMN Kog abo apxiTekTypa He 3aBXau
BiOKPUTI ONA ayauTy, WO CTBOPIOE PUSNKU BTPATU KOHTPOSIO HAaA 6e3neKoto AaHuX.

Y 3B’A3KY 3 UMM NocTae 3aBAaHHA CTBOPEHHA BiOKPUTUX NPOrpamMHUX PilLEHb,
AKi peanidyloTb npuHuMn end-to-end wudpyBaHHA (E2EE) — konu nuwe
BiANPaBHUK i OTpMMyBa4y MaroTb JOCTYN 00 3MICTY NOBIOOMSIEHb, @ CEpPBEP BUKOHYE
nnwe posib TPaHCMOPTHOro nocepenHuKa.

MeTa: [lpoaHanisyBaTm cy4acHi nigxogn [n[o peanisadii end-to-end
LWNppyBaHHA B MeceHOyKepax Ta BU3HAYUTU HanpAMU CTBOPEHHA MNPOrpamHoro
3aCTOCYHKY, AKUK 3abe3neynTb KOHMIOEHUINHICTb, UINICHICTL i aBTEHTUYHICTb
NoBigOMSEHDb Nif Yac 0O6MiHY AaHMMU MiXXK KOPUCTyBaYaMu.

MpobnemaTnka 3axueHoro o6miHy noBiOOMSIEHHAMM

Mepepadya paHMX y MepeXkax 4acTo CynpoBOOXYETbLCA PU3NKaMU
HeCaHKLUIiOHOBAHOro  OocTtyny, nigMiHK abo nepexonneHHA MNOBiAOM/IEHb.
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