Quantum Computing (£-F&15) 2025
Lecturer: JT¥R¥H

Teaching Assistants (TAs): &= 0 &R
Time: #8— 14:00~16:50

Place: . T.HEE E6-A210

Goal: Leading students to understand the basic principles of quantum computing and the
developments and the applications of the latest quantum computing technologies. (F79EE 4 T fi#
BRI REAR R K & T et BT 2 2R EE )

Scoring :

midterm project (programming) (30%)

oral report in class (20%)

term project (programming) (30%)

homework, reports and in-class participation (20%)

Textbooks:

ik, SRR TG - KE T E HEES, BIEER

(ISBN: 9786263242715, 2022/08)

Reference Books:

SRUCH, BT ERIKHEE TEE, BifEEH, 2020.

AR (), (Bl E TR AR, ek, 2020.

MAETS, SR8, BREJE MER, BITE, MMAE, ST EANIEH RS E T, 2021.

M. A. Nielsen, and I. L. Chuang, Quantum Computation and Quantum Information, 2002.

Syllabus:

1. Introduction to quantum computing -- From quantum bit to quantum algorithm (qc-talk.pptx)
2. Quantum programming for the first time to differentiate classical bits from qubits (with
superposition and entanglement), Dirac notation, qubit state vector and Bloch sphere

3. Quantum gates, unitary matrices, quantum teleportation, and quantum circuits

4. Introduction to quantum algorithms: Deutsch, Deutsch-Jozsa, Grover’s, and Shor’s algorithm
5. Oral reports on papers discussing quantum algorithms (1)

6. Oral reports on papers discussing quantum algorithms (2)

7. Oral reports on papers discussing quantum algorithms (3)

8. Midterm Project

9. Introduction to quantum annealing algorithms (1)

10. Introduction to quantum annealing algorithms (2)

11. Introduction to hybrid classical-quantum optimization algorithms

12. Introduction to quantum cryptography and post-quantum cryptography

13. Oral reports on papers discussing quantum algorithms (4)

14. Oral reports on papers discussing quantum algorithms (5)

15. Oral reports on papers discussing quantum algorithms (6)

16. Term Project



