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e A concise overview of neural network training
fundamentals

o Advanced optimization techniques and environments
with a focus on PyTorch

o Normalization techniques (layer, batch, group, and
instance norm)

o Metrics for determining NN training convergence.

e In-depth study and implementation of modern neural
architectures: Transformers, GNNs, and beyond

« Practical implications of architectural choices in
performance and scalability

e Beyond attention mechanism: MAMBA and state-
space models

« Al for Science: Kolmogorov-Arnold Networks
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« Exploration of deep learning capabilities through
Universal Approximation Theorem and Barron's
Theorem

o Overparameterization in deep learning and why it
works

o Advanced optimization techniques: dual descent,
sum of squares, and PAC-Bayes.

KEIFE R

« Specific enhancements to adapt LLMs for precision

in targeted scenarios

o Efficient finetuning techniques for LLMs domain-
specific adaptations

« Retrieval-augmented generation (RAG) and LLM
output optimization

o Mixture of Experts (MoE) and LLM ensembling
techniques

TFEUEE: NYBEREmEE
« Diffusion equation in physics
« Energy-based models, score matching

« Diffusion beyond denoising, discrete diffusion, flow
matching

BRERRR M ZREAR

« Detailed exploration of generative models including
GANs, VAEs, and diffusion models

o Regularization techniques for reducing the hallucination
effects of such models

e Modern LLMs training techniques such as RLHF
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