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COURSE PLAN (2025-2026 EVEN SEMESTER)
	Name of the Faculty
	

	Designation/Department
	Assistant Professor / CSE

	Course Code/Name
	U23CSV64/ QUANTUM COMPUTING

	Year/Section/Department
	III/C/CSE 

	Credits Details
	L:3
	T: 0
	P: 0
	C:3

	Total Contact Hours Required
	45


Syllabus:

	UNIT I                     QUANTUM COMPUTING BASIC CONCEPTS
	9

	Complex Numbers - Linear Algebra - Matrices and Operators - Global Perspectives Postulates of Quantum Mechanics – Quantum Bits - Representations of Qubits – Super positions.

	UNIT II                               QUANTUM GATES AND CIRCUITS
	9

	Universal logic gates - Basic single qubit gates - Multiple qubit gates - Circuit development - Quantum error correction. 

	UNIT III                                      QUANTUM ALGORITHMS
	9

	Quantum parallelism - Deutsch’s algorithm - The Deutsch–Jozsa algorithm - Quantum Fourier transform and its applications - Quantum Search Algorithms: Grover’s Algorithm. 

	UNIT IV                          QUANTUM INFORMATION THEORY                 
	9

	Data compression - Shannon’s noiseless channel coding theorem - Schumacher’s quantum noiseless channel coding theorem - Classical information over noisy quantum channels. 

	UNIT V                                  QUANTUM CRYPTOGRAPHY
	9

	Classical cryptography basic concepts - Private key cryptography - Shor’s Factoring Algorithm - Quantum Key Distribution - BB84 - Ekart 91. 


Objective:

	· To know the background of classical computing and quantum computing. 
· To learn the fundamental concepts behind quantum computation. 
· To study the details of quantum mechanics and its relation to Computer Science. 
· To gain knowledge about the basic hardware and mathematical models of quantum computation.
· To learn the basics of quantum information and the theory behind it


Text Book: 
	T1. Parag K Lala, Mc Graw Hill Education, “Quantum Computing, A Beginners Introduction”,First edition (1 November 2020). 

T2. Michael A. Nielsen, Issac L. Chuang, “Quantum Computation and Quantum Information”,Tenth Edition, Cambridge University Press, 2010. 

T3. Chris Bernhardt, The MIT Press; Reprint edition (8 September 2020), “Quantum Computingfor Everyone”


Reference Book:
	R1.Scott Aaronson, “Quantum Computing Since Democritus”, Cambridge University Press,2013. 

R2. N. David Mermin, “Quantum Computer Science: An Introduction”, Cambridge UniversityPress, 2007.


Website: 
	W1: https://www.quantamagazine.org/tag/quantum-computing/
W2: https://plato.stanford.edu/entries/qt-quantum-mechanics/
W3: https://www.microsoft.com/en-us/quantum/learn
W4: https://ocw.mit.edu/courses/quantum-information-science/
W5: https://www.ibm.com/quantum/learn/quantum-cryptography
W6: https://www.tutorialspoint.com/quantum_computing/quantum_cryptography.html



Online Mode of Study:
	https://www.ibm.com/quantum/learn/what-is-quantum-computing
https://www.ibm.com/quantum/learn/quantum-algorithms
https://ocw.mit.edu/courses/quantum-information-science/
https://www.ibm.com/quantum/learn/quantum-cryptography
https://www.coursera.org


Course Plan:

	Topic No
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I                 QUANTUM COMPUTING BASIC CONCEPTS                                        9                                                 

	1
	Complex Numbers
	T1
	1–18
	BB
	1
	1

	2
	Linear Algebra for Quantum Computing
	T2
	35–60
	BB
	1
	2

	3
	Matrices and Operators
	T2
	61–90
	BB
	1
	3

	4
	Postulates of Quantum Mechanics
	T2
	93–120
	BB
	1
	4

	5
	Quantum Bits (Qubits)
	T3
	15–32
	BB
	1
	5

	6
	Representations of Qubits
	T3
	33–48
	BB
	1
	6

	7
	Superposition
	T1
	40–55
	BB
	1
	7

	8
	Measurement in Quantum Systems
	W2
	-
	PPT
	1
	8

	9
	Global Perspective of Quantum Computing
	T1
	56–65
	BB
	1
	9

	Outcome of Unit I:

CO 1: Understand the basics of quantum computing.


	UNIT II                        QUANTUM GATES AND CIRCUITS                                               9

	10
	Universal Quantum Gates
	T2
	170–190
	BB
	1
	10

	11
	Single Qubit Gates
	T1
	70–85
	BB
	1
	11

	12
	Multi-Qubit Gates
	T2
	191–220
	BB
	1
	12

	13
	Quantum Circuit Model
	T3
	65–80
	BB
	1
	13

	14
	Circuit Development Techniques
	T1
	86–95
	BB
	1
	14

	15
	Entanglement in Circuits
	T2
	221–240
	BB
	1
	15

	16
	Reversible Computation
	T3
	81–90
	BB
	1
	16

	17
	Noise in Quantum Circuits
	T2
	400–420
	BB
	1
	17

	18
	Quantum Error Correction
	T2
	430–460
	BB
	1
	18

	Outcome of Unit II:

CO 2:  Understand the background of Quantum Mechanics.

	UNIT III                                 QUANTUM ALGORITHMS                                                      9

	19
	Quantum Parallelism
	T1
	95–110
	BB
	1
	19

	20
	Deutsch Algorithm
	T2
	30–40
	BB
	1
	20

	21
	Deutsch–Jozsa Algorithm
	T2
	41–55
	BB
	1
	21

	22
	Quantum Fourier Transform
	T2 & W3
	215–240
	PPT
	1
	22

	23
	Applications of QFT
	T2
	241–255
	BB
	1
	23

	24
	Grover’s Search Algorithm
	T2
	245–270
	BB
	1
	24

	25
	Amplitude Amplification
	T3
	101–115
	BB
	1
	25

	26
	Complexity Analysis
	R1
	150–165
	BB
	1
	26

	27
	Limitations of Quantum Algorithms
	R2
	90–105
	PPT
	1
	27

	Outcome of Unit III:

CO 3:  Analyze the computation models. 

	UNIT IV                    QUANTUM INFORMATION THEORY                                             9

	28
	Information Theory Basics
	T2
	490–500
	BB
	1
	28

	29
	Data Compression
	T2
	500–515
	BB
	1
	29

	30
	Shannon’s Noiseless Coding Theorem
	T2
	517–530
	BB
	1
	30

	31
	Quantum Entropy
	T2
	531–540
	BB
	1
	31

	32
	Schumacher’s Coding Theorem
	T2
	535–550
	BB
	1
	32

	33
	Quantum Channels
	T2
	551–560
	BB
	1
	33

	34
	Noisy Quantum Channels
	T2
	555–580
	BB
	1
	34

	35
	Classical Info over Quantum Channels
	T2
	581–600
	BB
	1
	35

	36
	Channel Capacity
	R1
	210–225
	  BB
	1
	36

	Outcome of Unit IV:

CO 4:  Build the circuits using quantum computation. Environments and frameworks. 

CO 5: Understand the quantum operations such as noise and error–correction. 

	UNIT V                                QUANTUM CRYPTOGRAPHY                                                   9

	37
	Classical Cryptography Concepts
	T1
	140–155
	BB
	1
	37

	38
	Private Key Cryptography
	T1
	156–170
	BB
	1
	38

	39
	Public Key Cryptography Overview
	T1
	171–180
	BB
	1
	39

	40
	Shor’s Factoring Algorithm
	T2
	220–245
	BB
	1
	40

	41
	Quantum Key Distribution
	T3
	95–120
	BB
	1
	41

	42
	BB84 Protocol
	T3
	121–135
	BB
	1
	42

	43
	Ekert 91 Protocol
	T3
	136–150
	BB
	1
	43

	44
	Security Proofs in QKD
	R1
	300–315
	BB
	1
	44

	45
	Future of Quantum Cryptography
	R2
	200–215
	PPT
	1
	45

	Outcome of Unit V:

CO 6:  Develop and Evaluation of Quantum Key Distribution Protocols.


 Course Outcome:
	Upon completion of the course, the students will be able to: 

CO 1: Understand the basics of quantum computing. 

CO 2: Understand the background of Quantum Mechanics. 

CO 3: Analyze the computation models. 

CO 4: Build the circuits using quantum computation. Environments and frameworks. 

CO 5: Understand the quantum operations such as noise and error–correction. 

CO 6: Develop and Evaluation of Quantum Key Distribution Protocols.


Course Outcome Vs Program Outcome Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO 1
	3
	3
	3
	3
	3
	1
	1
	2
	3
	3
	3
	3
	3
	3

	CO 2
	3
	3
	3
	3
	3
	1
	1
	2
	3
	3
	3
	3
	3
	3

	CO 3
	3
	3
	3
	3
	3
	1
	1
	1
	3
	3
	3
	3
	3
	3

	CO 4
	3
	3
	3
	3
	3
	2
	3
	2
	2
	2
	2
	3
	3
	3

	CO 5
	3
	3
	3
	3
	3
	1
	1
	2
	3
	3
	3
	3
	3
	3

	CO 6
	3
	3
	3
	3
	3
	2
	1
	3
	3
	3
	3
	3
	3
	3

	AVG:
	3
	3
	3
	3
	3
	1.33
	1.33
	2
	2.83
	2.83
	2.83
	3
	3
	3


Topic beyond Syllabus:

	· Quantum Machine Learning (QML)
· Topological Quantum Computing
· Quantum Error Mitigation and Fault-Tolerant Quantum Computing


Assignment:
	Web portal
	Assignment
	Components
	Topic Number with Topic / Unit

Details
	Relevance to CO

	Web 
portal 1
	--
	Assessment – I (60)
	          Unit I and II
	CO 1 & CO2

	
	1
	Assignment Handwritten (20)
	               Unit – I
2. Linear Algebra for Quantum Computing / UNIT – I
7. Superposition / UNIT – I

	CO 1 

	
	2
	Poster / PPT Presentation (20)
	               Unit – II

 12.Multi-Qubit Gates / UNIT – II
 18.Quantum Error Correction /

                                 UNIT – II
	CO2

	Web  portal 2
	--
	Assessment – II (60)
	           Unit III and IV

	CO3 & CO4

	
	3
	Seminar (20)
	              Unit – III

22.Quantum Fourier Transform /           UNIT-III
24. Grover’s Search Algorithm/ UNIT-III
	CO3 

	
	4
	Case Study Report/ Mini Project/Model Making (20)

	              Unit – IV

   30.Shannon’s Noiseless Coding   

  Theorem / UNIT IV
  32.Schumacher’s Coding Theorem/  

                                 UNIT IV
	CO4


	Web 
portal 3
	--
	Model Exam (75)
	             Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	            Unit I to V
	CO1 to CO6

	
	--
	Course Attendance (10)
	--
	--


Submission Details:
	Phase 1 (Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before Model Exam)

	Assignment 1 & 2
	Assignment 3 &4
	Assignment 5

	
	
	


Google Class Code Details
: 
Google Classroom Name
: 
 PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:
	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	--
	--
	--
	--
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	--
	--
	37
	23
	--
	--
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	10
	10
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