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A.  NUMERICAL ANALYSIS
• Machine learning-assisted numerical methods
• Data-driven numerical methods for differential

equations (ODEs, PDEs)
• Physics-informed and structure-preserving

numerical methods (PINNs, variational and
symplectic methods)

• Error analysis, stability and convergence of
learning-based numerical methods

• Adaptive discretization, mesh generation and
refinement using ML

• Operator learning and neural operators (FNO,
DeepONet, etc.)

• Reduced order modeling and surrogate models
for numerical problems

• Scientific machine learning for large-scale and
high-dimensional problems

• Uncertainty quantification and inverse problems
• Scientific computing, HPC and parallel

algorithms enhanced by ML
• Applications in computational physics,

mechanics, fluid dynamics, materials science,
climate modeling, and related fields

B.  OPTIMIZATION
• Machine learning-based optimization algorithms
• Neural networks for optimization and

metaheuristic methods enhanced by ML
• Deep and reinforcement learning for

optimization and decision-making
• Bayesian optimization and multi-fidelity

optimization
• High-dimensional, large-scale and combinatorial

optimization with ML
• Convex and nonconvex optimization with ML

techniques
• Online optimization and learning in dynamic

environments
• Applications in engineering, finance, energy,

healthcare, logistics, and industry
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