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Course Outcomes

Upon Successful completion of course, the student will be able to

CO1

Describe the interdisciplinary foundations of quantum computing involving
mathematics, physics, and biology, and differentiate classical and quantum computing
aradigms to understand their principles and potential applications

L2

CO2

Apply mathematical and physical principles to model and analyze qubits, quantum|
gates, and circuits including the Bloch sphere and entanglement.

L3

CO3

Use quantum algorithms such as Deutsch’s, Deutsch-Jozsa, Shor’s, and Grover’s
algorithms with quantum logic gates and circuits to solve computational problems

efficiently.

L3

CO4

Analyze quantum error correction methods, quantum information theory, and quantum
cryptography mechanisms for secure quantum communication to assess quantum
security techniques for practical communication systems

L4

Contribution of course outcomes towards achievement of program outcomes & Strength of correlations (3:
Substantial,2: Moderate,1: Slight)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | P0O10 | PO11 | PSO1 | PSO2
COo1 |2
co2 |3
Cco3 |3

CO4 3 2
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Syllabus

Unit Map

No Contents ped

CO

I History of Quantum Computing: Importance of Mathematics, Physics and Biology.
Introduction to Quantum Computing: Bits Vs Qubits, Classical Vs Quantum logicall CQ]1
operations

Background Mathematics: Basics of Linear Algebra, Hilbert space, Probabilities,
I and measurements. COl,
Background Physics: Paul's exclusion Principle, Superposition, Entanglement and, CO2,
super-symmetry, density operators and correlation, basics of quantum mechanics,, CO4
Measurements in bases other than computational basis. Background Biology: Basic
concepts of Genomics and Proteomics (Central Dogma)

Qubit: Physical implementations of Qubit. Qubit as a quantum unit of information.| COl,

I The Bloch sphere Quantum Circuits: single qubit gates, multiple qubit gates, (CO2,

designing the quantum circuits. Bell states. CO4

Quantum Algorithms: Classical computation on quantum computers. Relationship Col,

v between quantum and classical complexity classes. Deutsch’s algorithm, Deutsch’s- o3,

Jozsa algorithm, Shor’s factorization algorithm, Grover’s search algorithm. CO4
Noise and error correction: Graph states and codes, Quantum error correction, COl
\% fault-tolerant computation. Quantum Information and Cryptography: Comparison C 03’
between classical and quantum information theory. Quantum Cryptography, e 4’

Quantum teleportation

Learning Resources

Text Books

1.

Quantum Computation and Quantum Information, Michael A. Nielsen and Isaac L. Chuang, 10th|
Anniversary Edition, 2010, Cambridge University Press
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