(12) PATENT APPLICATION PUBLICATION (21) Application N0.202641092969 A
(19) INDIA
(22) Date of filing of Application :31/07/2026 (43) Publication Date : 07/08/2026

(54) Title of the invention : PATENTED METHODS FOR EXPLORING THE SYNERGY BETWEEN MACHINE LEARNING AND GRAPH THEORY FOR
ADVANCED MATHEMATICAL APPLICATIONS

(71)Name of Applicant :
1)Dr. Sujatha Lokavarapu
Address of Applicant :Assistant Professor, Department of Mathematics,
Adikavi Nannaya University, Rajamahendravaram, Andhra Pradesh, India, Pin
:GO6N code: 533296 Andhra Pradesh India

20/00, 2)Dr. R. Lakshun Naidu
GO6N 3/08, | 3)Dr. Nellore Manoj Kumar
(51) International classification GO6N 3/04,| 4)Mrs. Kandi Geetha Lakshmi
GO6N 5/04, | 5)Dr. J. Sebastian Arockia Jenifer
HO4L 6)Dr. Priyanka Atmakuri
12/24 7)Ms. Akkaraju Lalitha
(31) Priority Document No ‘NA 8)Dr. G. Kuppuswami
(32) Priority Date ‘NA 9)Dr. A. Asha
(33) Name of priority country ‘NA 10)Dr. A. Rambabu
(86) International Application No : (72)Name of Inventor :
Filing Date :01/01/1900( 1)Dr. Sujatha Lokavarapu
(87) International Publication No :NA 2)Dr. R. Lakshun Naidu
(61) Patent of Addition to Application Number ‘NA 3)Dr. Nellore Manoj Kumar
Filing Date ‘NA 4)Mrs. Kandi Geetha Lakshmi
(62) Divisional to Application Number ‘NA 5)Dr. J. Sebastian Arockia Jenifer
Filing Date ‘NA 6)Dr. Priyanka Atmakuri

7)Ms. Akkaraju Lalitha
8)Dr. G. Kuppuswami
9)Dr. A. Asha

10)Dr. A. Rambabu

(57) Abstract :

A computer-implemented system exploiting the synergy between machine learning and graph theory is disclosed. A graph construction module represents a technical
system, such as a communication network, integrated circuit, molecule, or process plant, as an attributed graph. A graph-theoretic analysis engine computes exact
structural invariants, including spectral quantities, connectivity and flow measures, substructure and motif counts, automorphism information, and decomposition
parameters, incrementally and with reported bounds for estimated quantities. A machine learning engine, comprising graph neural and value, policy, and strategy
models, receives these invariants as features, overcoming the known expressive limits of message passing, and emits solution-quality assessments and search priorities.
A coupling controller operates both engines in a bidirectional loop, restricting admissible actions so outputs are structurally valid by construction, and confining learned
influence to search ordering and incumbent initialization so classical optimality guarantees are preserved while running time falls. Technical outputs with structural
explanations are applied to the system, and retained instances retrain the models continually.
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