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A small research project in computational molecular biology. The focus is on tool development to
answer a challenge in molecular biology. To this end there will be three components: (1) a data-

science aspect (organizing the data downloaded from publicly available databases), (2) software
development, and (3) statistical analysis of the output.
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The course will cover introductory topics in cryptography seminar, including: private-key

cryptography, pseudo-randomness, identification and authentication protocols, key
exchange protocol, public key encryption, digital signatures.
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The course will cover advanced topics in cryptography, including: zero knowledge (ZK) proofs,
secure computation, Merkle trees and oblivious RAM, fully homomorphic encryption,
succinct ZK arguments, program obfuscation, quantum cryptography, blockchain
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,memory placement, optimizing test generators, performance tuning
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program similarity, code analysis, tracing coverage holes
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,Bayesian networks, deep learning (MLP, transformers, GNN, RNN)

.clustering, optimization algorithms
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Traditional algorithms in computer science aim at solving problems with specific input while
minimizing running time or memory. Coresets are based on computational geometry and
suggest a different approach: small representation (e.g. subset) of the input with the provable
property that the result of running an algorithm on the core-set would yield an approximation
to the result obtained from the original data. The exact definition of "small", "algorithm" and
"approximation" depends on the coreset definition and problem at hand. It is different in
almost every paper Although the proofs may be tedious and long, the algorithms are easy to

implement. In this seminar we will learn fundamental papers on this
subject.
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feed-forward neural networks .
logistic regression .
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convolutional neural networks (CNN) .
VGG, AlexNet, Residual Net, FaceNet, GoogleNet .
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visualization/deconvolution, adversarial networks, variational, auto-encoders .
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