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University of Management and Technology

Course Outline
Course code: PH-784                Course title: Physics of Quantum Computing
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	


Learning Objective:
This course introduces the fundamental physics underlying quantum computation. Topics include qubits, Hilbert space, quantum gates, superposition, entanglement, density matrices, quantum circuits, measurement theory, quantum algorithms, error correction, and physical implementations of qubits. Students will learn how quantum mechanics enables computational speed-ups beyond classical limits.
Learning Methodology:
Lectures, problem-solving sessions, coding demonstrations in quantum simulators, assignments, quizzes, and research article discussions. Students will analyze quantum circuit designs, run basic quantum algorithms, and develop an understanding of quantum information processing frameworks
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%


 
Recommended Text Books:
1. Nielsen, M. & Chuang, I., *Quantum Computation and Quantum Information*, Cambridge University Press.
Reference Books:
1. Benenti, G., Casati, G., & Strini, G., *Principles of Quantum Computation and Information*, World Scientific.
2. Yanofsky, N. & Mannucci, M., *Quantum Computing for Computer Scientists*, Cambridge University Press.
3. Kaye, Laflamme & Mosca, *An Introduction to Quantum Computing*, Oxford University Press.
Calendar of Course contents to be covered during semester
Course code: PH-784                Course title: Physics of Quantum Computing
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to quantum information; qubits and states
	Ch. 1

	2
	Dirac notation, Hilbert space, tensor products
	Ch. 2

	3
	Single-qubit gates and Bloch sphere representation
	Ch. 3

	4
	Multi-qubit gates, entanglement, Bell states
	Ch. 4

	5
	Quantum measurement theory and density matrices
	Ch. 5

	6
	Quantum circuits and algorithms framework
	Ch. 6

	7
	Deutsch, Bernstein–Vazirani and Simon algorithms
	Ch. 7

	8
	Quantum Fourier Transform & phase estimation
	Ch. 8

	9
	Shor’s factoring algorithm
	Ch. 9

	10
	Grover’s search algorithm
	Ch. 10

	11
	Noise in quantum systems & decoherence
	Ch. 11

	12
	Quantum error correction basics
	Ch. 12

	13
	Introduction to quantum hardware: superconducting qubits
	Ch. 13

	14
	Ion traps, photonic qubits, spin qubits
	Ch. 14

	15
	Quantum simulation and NISQ devices
	Ch. 15

	16
	Recent developments and future directions in quantum computing
	Ch. 16
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