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(Theory of Computation)
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Deterministic and non-deterministic finite automata; regular languages and regular

grammars; pushdown automata and context-free grammars; Turing machines and computability;

the Chomsky hierarchy; uncomputability and undecidable problems.
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(Quantum Computing)
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Basic quantum physics. Models for quantum computation. Qubits, measurement, and
guantum entanglement. Unitary transformation. Quantum circuits. Quantum fourier transform.
Quantum factoring. Quantum searching algorithm. Quantum cryptography. Applications of

guantum computers.
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Artificial neural networks. Basic concepts of supervised learning. Gradient descent and
backpropagation. Convolutional networks. Recurrent networks. Unsupervised learning.

Generative models. Models for sequence problems. Applications of deep neural networks.



