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HAz4w it Course Description

This course offers a foundational introduction to quantum computation and quantum information,
centered on the textbook Quantum Computation and Quantum Information by Nielsen and Chuang. Students
will learn the core concepts of qubits, quantum gates, and quantum circuits, with a particular focus
on understanding and implementing Shor’ s algorithm. Through a blend of theory and algorithmic
insight, the course prepares students to grasp how quantum computing challenges classical
computational boundaries.
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A PR B E RS ons B4ERI25 4 - Have well-founded expertise in mathematics and be .
capable of logical reasoning.
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science so as to conduct interdisciplinary research in the future
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Be capable of independent thinking and have the problem-solving skills.
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¥ ¥ i B # Teaching Schedule & Content

#F =t Week R % Subject/Topics # 3xRemarks
| Introduction and Motivation
2 Linear Algebra Review (1)
3 Linear Algebra Review (II)
4 Qubits and State Spaces (1)
5 Qubits and State Spaces (II)
6 Multi-Qubit Systems and Gates




7 Number Theory Basics (I)

8 Number Theory Basics (II)

9 Number Theory Basics (I1I)

10 Discrete Fourier Transform (I)
11 Discrete Fourier Transform (II)
12 Quantum Fourier Transform (I)
13 Quantum Fourier Transform (II)
14 Modular Exponentiation Circuits

15 Order Finding (I)

16 Order Finding (II) & Continued Fractions

17 Shor’ s Algorithm (I)

18 Shor’ s Algorithm(II)
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£13#7% % (Innovative Teaching)
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I:l f$ 4 i Community Practice I:l A% £ 1% Industy-Academia Cooperation
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|:| 7 %% Transdisciplinary Teaching |:| B % %% Inter-collegiate Teaching

I:l ¥ fF £ 3 Courses Co-taught with Industry Practitioners
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General Performance
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Grading & Assessments Supplemental instructions

FFEEFTEIP (T F R FERF CEP)
Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)

Nielsen & Chuang {Quantum Computation and Quantum Information)

FAEKHER(ZRIRFFTA, KPR A FRFIIEARP 2 2n)
Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
googleclassroom: https://classroom. google. com/c/ODAIMjABMjU10Dk0?¢ je=ipl16hgx
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