	Introduction
	Motivation
	Problem Statement
	Contribution
	Thesis Structure
	Publications

	Background
	Preamble
	Definition and Notations
	Graph Neural Networks
	Node Embeddings in Graph Neural Networks
	Graph Neural Network Architectures
	Tasks in Graph Learning

	Graph Pooling Operations
	Graph Augmentation
	Over Squashing
	Conclusion

	Quasi-Clique Pooling for Graph Neural Networks
	Preamble
	Introduction
	Related work
	Graph Neural Network Models
	Graph Pooling Methods

	Limitations in Existing Graph Poolings
	Quasi-Clique Graph Pooling
	Replicator Dynamics, Maximal and Quasi Clique
	Graph Coarsening with Quasi-CliquePool
	Quasi-CliquePool Algorithm

	Result and Discussion
	Dataset Setup
	Baselines and Experimental Settings
	Performance on Graph Classification
	Ablation Study

	Conclusion

	Dominant Sets: A Multi-View Approach to Graph Pooling
	Preamble
	Introduction
	Related Work
	Proposed Methodology
	Local Topology Pooling (View 1)
	Global Topology Pooling (View 2)
	Node Feature Pooling (View 3)
	Fusion-View Attention Convolution
	Pooling Aggregation Operation
	Hierarchical DSMVPool Architecture and Readout Layer
	Complexity Analysis

	Experiments
	Competitors and Experimental Settings
	Performance Comparison with state-of-the-art
	Ablation Study
	Graph Visualization

	Conclusion and Future Work

	Glocal Attention: Hierarchical Pooling for Graph Learning
	Preamble
	Introduction
	Related Work
	Methodology
	Global Topological Structure Learning
	Local Topological Structure Learning
	Hierarchical HGLA-Pool Architecture and Readout Layer

	Experiments and Analysis
	Baselines and Experimental Settings
	Performance Comparison
	Ablation Study
	Parameter Sensitivity Analysis
	Graph Visualization for Comparison

	Limitations
	Conclusion and Future Directions

	Residual Attention and Mixup Augmentation
	Preamble
	Introduction
	Related work
	Methodology
	Node Augmentation Mixup Method
	Attention Mechanism for Node Classification
	Skip Connections

	Experimental Results and Discussion
	Conclusion
	Acknowledge

	Topology-Aware Augmentation
	Preamble
	Introduction
	Related Work
	Methodology
	Problem Formulation
	Motifs Preservation
	Node Degree-based Dropping
	Structure Learning Method

	Experiments and Discussion
	Baseline Methods
	Performance Comparison and Graph Visualization
	Ablation Studies
	NDAUG with Different GNN models and Graph Pooling

	Conclusion and Future Work

	Community-Hop Mechanism for Graph Neural Networks
	Preamble
	Introduction
	Related Work
	Preliminaries
	Spectral Clustering
	Graph Neural Networks

	Methodology
	Computational Complexity

	Experiments and discusions
	Conclusion and Future Work

	Spectral Rewiring: Local-to-Global Adaptations for GNNs
	Preamble
	Introduction
	Related Work
	Graph Rewiring
	Graph Augmentation

	Spectral Graph Theory
	Methodology
	Inductive Spectral Theory
	Method: Graph Classification
	Computational Efficiency

	Experiments
	Conclusion

	Conclusion and Discussion
	Summary of Key Findings
	Future Directions
	Final Remarks

	Theoretical and Experimental details for Spectral Rewiring
	Summary of Results
	Results
	Practical Findings
	Dataset Analysis and Experimental Setup
	Dataset Statistics
	Experimental Environment


	Bibliography

