VIDYA JYOTHI

INSTITUTE OF TECHNOLOGY

AN AUTONOMOUS INSTITUTION

TEPE by ARAT R 8 g pro 0 Dy SITTE & Pemassn iy A 1 TN

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

ES OF THE BOARD OF STUDIES

Meeting held on 10 April 2026 at 10:00AM in the Board Room

The foliowing members were present in the meeting.
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VIDYA JYOTHI

INSTITUTE OF TECHNOLOGY
AN AUTONKOMOUE ITHNETITUTION
I rrmatn by AR B 1IHA, ool oy DETE & Permprmenly R85arme o W 1L

Resolutions

Fiem Mo, 1 ¢ Approval of B.Tech Minor program in Quontum Computing Course Siructure & Svllabus
offered by the department of CSE to sll the Departments including CSE under RIS
Hepulationo.
The chiimum of oS presented sillent features of B, Tech, Minor Progreny in Quantim Cormputing
Course Structore & Syllabos offered by the depanmant of TSE 1o all deporrments including CSE
apphcable from ALY 2025-2036 Balch.

Hesolation 1 The members afier thorough discussion approved the B.Tech Minor Program in Cruanium
Computing Course Striscture & Syllabus affered by the department of CSE 1o all departmenis and
the distwils wre given in Annextire — 1,

Muded wnd Approved.

Sipraitieres of the Members Present:
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25 B Toch Minor in Quantum Computing VIDYA IYOTHI INSTITUTE OF TECHNOLOGY

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Minor in QUANTUM COMPUTING
Conrse Structure and Svilabus (R25 Regulution)
Applicable from ALY 2025-26 Batch

Semester Theary(#Credigg Tatal Credits
1 Which is not studied i regular course)
11 Year [l Sem | Introduction 1o Cuantuwm Comgputing 3
Al Year 1 Sem | Quantum Programiming Lib I
I ¥ear | Sem 'I:J-Lu:mum Communication and Cryplograpliy 3
Il Year IT Sem. | ﬂl.l.unlum Computing Applicarions and Projeet 3
I Yeur M Sem | Quantum Simulition Lab 1
TV Year T Sem | Quantum Informeton and }\]-g;_crﬁthms 3
IV Year I Sem | Project/ Expenential Leaming 4
Total Credits 1%
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25 8. Tech Minor in Cuantem Computing VIDYA INOTHT INSTITUTE OF TECHNOLOGY

INTRODUCTION TO QUANTUM COMPUTING
B. Tech 11 Year 1 Semester
Couise Coded

'LIT P C
'3lnlala

Course Oulcomoes:
Al the end of the course, student wall be able o
1. Understand the fundomental principles of quantum mechanics relevanl o quantum
cOmpaLnE,
2 Explan the concepts of gubits, quantum gotes, and quantum cireuits,
3. Analyze and tmplement basic quantum algorithms.
4. Apply quanium computing famewarks sueh as Qiskil or Cirg for simple quantum
PrOgrams,
Identify emergmpg spplications of guinlum compuimy 0 opimizdtion, machine
learming. and cryptography

Ly

UNIT-1: Fundomentals of Quantum Mechonws for Computing
s Limtatiens of classical computmg
Clazsicnl v quontum computation
s Mathematieal foundations: vectors, matnces, complox numbers
»  Lincar algebra concepts o quantum sysiems
Fostulates of gquantum mechamcs
Representatsn of quanium stales
Dyrne notation
Moegsurememt postulane
Superposiion principle

UNIT-1E: Qubvirs snd Quantum Gates
o ubit representation
s  Bloch sphere representation
Mulri-gqulbit =ystems
Temor produdt and camposite syilems
Onrrtum gutes: Pauli gutes (X, Y. &), Hidamard guie, Pliase pute, T pate
o Multi-qubit gutes: Controlled-NOT (CNOT), SWAP pate
o Liniversal quantom gates
o Ouantum elreuil representsnon
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A2S 8. Tech Minor in Quentum Computing VIDYA JYOTHIINSTITUTE OF TECHNOLOGY

UNTT-101: Cuantum Algorthms

tntroduction to quantuam ﬂlgurhh.ms

Cuantum purallelism

Dcutsch ond Deutsch—Jozsa algorittims

Urover's search algorihm

Dugniom Fourss Transform

Shor's factoring algorithm (overview)

Quuntum Phose Estimution

Varmtional Qoantum Eigessolver (VOE)

Quantum Approximote Optimization Algorithm (QAUA)

UNIT-1IV: Quentuern Propramming and Simulation

# & ® & @

Introduction (o guantum programming platfoms
Cuurnium circui desten usmg Qiskin £ Cleg
Cusnium simualators

Execution on ¢lowd quantimm computers
Linplementation of basic quantum ulgortims

Nolde 1 quantim syelems

NSO (Nonsy Infermediaste Seale Quuntum) devices

UNIT-V: Applications ol Quantum Compiiting

tJuantum cryplography and guantum Key distribution
{umntuin commurmcation and teleportation

Quaniim maching leasmeig congeprs:

uipnium chemistry simulatons

Ciptimization problems using quantom computing
Emerging quamuin technologics and future dicections

SUGGESTED TEXTBODOKS:

|

()

Michael A, Noelsen and lswie L. Chuwing, Quenfum Compalation and Quimium
Informutton, Cambridge Lniversity Preds.

Eleanor Rieffel and Wollpang Polak, Quantam Compubing: A Gemtle Introduction,
MIT Priss

Jack D, Hidary, Quuntwm Computivg: An Applied Approdch, Springer.

4. M. David Meérmine Quinturd Corsputer  Scicnes:  An  Iotroduction. Cambridge
Umversiy Press
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Fre=ts =3 wn T




5 B.Tech Mingr in Quantum Computing WIDYA IYOTHI INSTITUTE OF TECHNCLOGY

REFERENCE BOUKS; _
1. Phillip Kuye, Raymond Laflamme, und Michele Mosca, An Introduction 1o Quentum
Conmpating. Oxford Univeraily Press.
2. Chris Bernhardt, Cuantum Computing for Everyone, MIT Press.
A Enmc R Johnston, Nie Harrigan, ond Mercedes Gimeno-Sepovia, Programming
Quantui Conputent, (0 Reilly.
4. Scott Anromson, Chuantum Computing Since Democrifus, Cambodee Universily Press.
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RZ25 8 Tch Minar in Suantum Cempeting

B.Tech 1T Yeur 11 Semester
Courve Code:

VIDYA IFOTHINSTITUTE OF TECHNGLOGY

QUANTUM PROGRAMMING LAB

AL
olal2| 1

Couirse CVileamics:
AL the end of the course, student will be able (o)

1.

£,
3
4
5

Understand the fundamental principles of the course area.
Explain theoretical foundations and related models.
Analvee and woplement algonthms or technigues related to the sobject.

. Use approprinte software toals or frameworks where apphcabls

Tdenialy practeal applications and luture research directions,

List of Experiments:

A o ol 1l

o P

Introduction te Cuskit enviranment

Installing and configuring Qiskit

Crearing sumple quanium cireims

Quanium assombly lapgnage hosics using QASM

Compose single Cuastam Cirenits with £3-Gotes ond mensurmg output mita elassical
hits.

Compose Multi-qubit clrowits with Q-Crates and mieasuring output inte classical bits,

I lementation of Deutsch algonthm and viswilize jis resulis

lmplementation of Ulrover search algorithm and visunbre ils resilts

. Imiplementation of shors algorithm and visualioe 108 results

10, Introduction to TBM Okd plutform

11. Running cirewits on TBM Chuantum herdware and onalysis noise

12, Report preparation and expeniment documentation

SLGGESTED TEXTROOKS:
|, Michael A Nielsen and Esase Lo Choang, Quantum Compotation and Quantum
[nformation, Cambridpe University Prese

2. Eleanor Ricffel and Woligang Polak, Quantum Compuring: A CGientle Introduction.

MTIT Press.

1. N

Diavid  Mernin,
Ll'miversity Press.

Tk Tv. Hidary, Quantum Computirg: An Applied Approsch, Springer
Quantam  Comguter  Sceenee, An Introdueton, Cambndge
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A5 B Tech Minor in Cianturm Computing VIDYA IYOTHI INSTITUTE OF TECHNOLOGY

REFERENCE ROOKS:

I

z
3

Phillip Kaye, Ravinemd Laflamme, and Michele Mosca, An Introduction (o Quantum
Computing. Oxford University Press.

Chris Bernhardr, Quantum Contputing for Everyane, MIT Press.

Eric K. Johnston, Nic Horrigan, and Mercedes Gimeno-Segovia, Programming
Cuantum Computers, O Rerlly.

Scott Apronson, Quantum Computing Since Democrias, Cambridge University Press,
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RIS B.Tech Minor n Quantum Computing VIDYA IYOTHI INSTITUTE OF TECHNOLOGY

QUANTUM COMMUNICATION AND CRYPTOLGRAPHY
B.Tech 11 Year | Semester
Coirae Codis:

-

-
=
G | 2

Course Ouicomes:
At the end of the course, student will be able o:
| Understond the dundamental principles of the course area
2. Explam theoretial foundattons and related models.
3. Analyze amd implement algorithms or technigues relisted 1o the subject,
4. Use sppropriate software tools or frimeworks where applicable.
5. Idemily practical applications nnd future research directions,

UNIT-1
o Bumics of quantum communication
o (Qunntum staics rEnamisson
o Quantum channels
o MNoEe 10 QUETIUIT OO TN

LINIT-HI
o Cruanmum teleponation
&  Superdense coding
& Luantum repesiters

LUMNIT-L111
& Ouantum key distribution indamentals
= BB profocol
«  R92 protocol
= E9] protecoel

UNIT-IV
s Eavesdropping siralegics
o Security proofs for QKD
o Duamum crvptographic protocols

ENIT-Y
o Post-guantum cryptography overvicw
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F25 B Tech Minor in Quantum Computing

»  Latrice-based eryprography
# Hash-bascd signatures

«  Fulure quantum comaminication networks

SUGGESTED TEXTBOOKS:
1. Michael A NWielien and Isase L Chusng, Quantum {":mqmlatiun wned  Qusntam

Information. Cambridee University Press.
Eleancr Rieffel and Wolfoang Polak, Quantum Computing: A Genile [ntroduction.

Pk

MIT Press.

VIDYA IYOTHI INSTITUTE OF TECHNOLDGY

3. Jack 1y, Hidary, Quantum Computing: An Applicd Approach, Springer.
4, N David Mermm, Quantum Compuler Science: An  Introducton. _'.'_'I.Imhrhlg'c

Liniversity Press.

REFERENCE BOOKS:

|. Phillip Kaye, Raymond Laflamme, avd Michele Mosea, An Introduction to Quantum

Computing. Oxford Universiy Press,
2 Chris Berghurdy, Quanium Computing for Evervone. MIT Press.
i

Eric R JTohmston,

Cruantum Computers, O Reilly,
4. Scott Asronson, Quantum Computing Since Democritus, Cambridge University Press.

Mic Harrgon, ond Mercedes Gmene-Segovia, Programming
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RIS B, Tach Minor in Quesnturm Compuling VID¥A I¥OTHIINSTITUTE OF TECHNOLOGY

QUANTUM COMPLUTING APPLICATIONS AND PROJECT
B.Tech 1T Year [ Semester

i ) LIiTiP|C
Course Code: 370 Tl] 3
Course Outcames:

A the end of the course, student will be able 1o

Understand the fundamatal principles of the course area,

Explain theoreticul foundanons ind relaled modols.

Amalviee wnd wnplemen slgorithms or lechnigues related 10 e subject.
Use approprste software tools or frameworks where applicable,
ldentify practical applications and fiture research directions.

e i e £l el

LNIT=1
 Applications i optimization
o Combratorial optimization problems
o Ouandum anneiling overview

UNIT-11
s (Quesium chemistry simulations
o Moleoulsr encrpy caleulations
o Variational I]qu'ntum Eigensolver applications

UNIT-I
o uantum nashine earmiing
# O Cluanteim feature spaces
¢ Variional quanum olazsifiers

UNIT-1V
»  Oluanbum sensing and metrology
o Quantum i
=  Precisien messurements

UNIT-V
= i provect wark
s Problem formulation
o Ouintum algonthm implementation




A25 B.Tech Minor in Cumnrorn Computing VIDYA INOTHI INSTITUTE OF TRECHNDLOGY

*  Project presentation amd eviluution

SUGGESTED TEXTROORS:

|. Michuel A. Nielsen and Isape L Chusng, Quantum Computation and Quuntum
Information, Cambridge University Press,

2 Elegnor Rieffel and Wolfgang Polak, Quantum Compating: A Gentle [Intreduction,
MIT Pross,

3. Jack D Hidary, Quantium Computing: An Applied Approach, Springer

4. N David Mermm, Quantum  Computer  Science; An Introduenon, Cambridge
Liniversity Press.

REFEHENCE BOOKS:
| Phillip Kaye, Raymond Laflamme. and Michele Moses, An Intmoduction to Quantum
Camputing, Oxford University Presy
2 Chris Bernhardt, Quantum Camputing for Evervone, MIT Press
i, Hre R. Johnston, Nic Hormgen, and Mercedes Gimeno-Segovin, Programiming
Quantum Computers, 0 Reilly
4. Scot Agronsen, Quantum Computmg Smee Democritus, Cantbridge University Frss.
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R25 B, Twch Minar In Quarturm Computing VIDYA IV OTHI INSTITUTE OF TECHNOLOGY

STeeh 1N Yesr 1 Sennester =) —
Course Code: .L Tr Ak

Cowrse Dhuteomes:

QUANTUM SIMULATION LAB

Al the end of the eourse. student will be ableé Lo

e

Understand the fundamental principics of the course arca,

Explam theorenical fousdations and reluied models.

Analyre and imploment algorithms or rechniques relaved 10 e subyject.
Use appropriate software tools or frameworks where applicable.
Identafy practwul apphicatons and future research directions.

List of Experiments:

I._| as

i =T =T TR T L I
- Ll

Introduetion te Ouskat environment

Construct 2-Cubit entanglement ereuit using Qiskis Terra and Olskit Acr
Stule vector simulator using Aet.

Simulation of quantum eireuits with Qiskit wiing 2-Qubit,

Constroa circuits willi Quantum Cintes soch ad X, H, CNOT, T using 3-Cubil
Enulare classical gates (AND, SAND, OR ) using qoantum gares,

Ermulate Crammum Xey distribution for BB protoce] using 2-0ubit.

Simulste Dedtsch plgorithm and visualize s result using 2 & 3-Qubi
Simuliste Grover search algorithn und visualize its result using 2 & 3-Qubit

- Sunulute shors algorithm and visualize ds result using 2 & 3-Qubit
- Simulste Simons alporithm and visualies 14 resul using 2 & 3-Cubis
. Running circuits on IBM Quantum Hardware and unialvise nowsé.

SUGGESTED TEXTB{MIKS:

1

bud

T
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o Tir. M

Michael A Niglsen and [sase L Chosng, Ouanium Compuiation snd  Quoniom
Information, Cambridge University Press.

Fleanor Rieffel and Wolfgang Polak, Quanium Computing: A Gentle Introduction,
MIT Press.

Juck T, Hidary, Quantum Computing: An Applied Approach, Springer.

N, Duvkl Mermin, Quanmom Computer Seience An Introduction, Camnbridge
University Pross.
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M25 B Tech Minorin Guantum Complting VIDYA JYOTHI INSTITUTE OF TECHNOLOGY

REFERENCE BOOKS:
1. Phillip Kaye, Raymond Laflamme, and Michele Mosea, An Introduction to Quantum
Computing., Oxford University Press,
Chris Bernhardt, Quantum Computmg, fior Evervone, MIT Preas,
3. Evic R Johnston, Nic Hamrigan, and Mercedes Gimeno-Segovia, Programming
Quiintum Computers, O Reilly,
4. Scom Anronson, Cruanom Computing Since Demecritus, Cambridge University Pres,
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H-?.II.T-tﬂ'I_MHHI'I Cuanturm Comiputing VIDYA IYOTHI INSTITUTE OF TECHNOLOGY

OQUANTUM INFORMATION AND ALGORITHMS
B.Tech IV Year | Semester
Course Code:

LT
EID

= ==
| 73

Course Dulcomies:
At the end of the course, student will be able 10
| Understand the fandamental principles of the course aren
2. Explun theoretical foundutions and related modzls.
3. Anmalyre md implement algonithms or techmiques related to the subject
4, Use sppropriste software wols or fameworks where applicable.
5, ldentify practical applications and future research directinns

UNIT-1
o Clossical miormation vs guantum mlormation
e Shannon enfrapy
e (Cuantum entropy and von Neumbonn ettropy
o huantum mformt o measures

L'NIT-11

Cuapium crcuids

= Revesibie computing
Universal gate sotn
s Cuantum creatl complexiy

UNIT-101
»  Deutsch and Deutsch—Jorsa algorithms
*  Remstein-Voaztni algorlihm
o  Simon's algorithm

UNIT-IV
s (Quantum Fourier Transform
Phase estimabion alporthm
* Applications of phase estimmation

CNIT-V
o Shor's factoring algorithm {overvicw)

NN PP = e I
ITTgilﬂﬁn%ﬁmarl 2. Br, ¥ ;Kurﬁ'r'i“r'- Al iy Bumas

& i
u@u .‘z}ﬁ' (o
3 Or a Hai fi, Or, Khlyad Sarvepalii | 7 %nm _

- S
no D o

10 [, I




R25 B.Tech Minor in Cusntum Computing VIOYA IYOTHI INSTITUTE OF TECHNOLOGY

= Giover's search algorithm
= Amplitode amplification
o  Complexity advantages of quantum algorithms

SUGGESTED TEXTBOOKRS:
I. Michael A. Mielsen and lsase L, Chuang, Quantum Computstion and Quantom
Information, Cambridge University Press.
Eleanor Ricffel and Wolfgang Polak. Quantum Computing: A Gentle Imtroduction,
MIT Press.
Tack D Midary, Quanttm Computng: An Applied Approach, Springer,
4. N, Devd Mermin, Quanmom Computer Scence: An Introduction,  Cambridge
Tniversity Preds,

[

1

REFEREACE BOOKS:
1. Phillip Kaye, Raymond Laflsmme, and Michele Mosca, An Introduction o Cuantum
Computing, Oxford University Press.
Chris Bernhardt, Quantom Computing for Everyone, MIT Press,
3. Eric R. Johnston, Nk Haorrigan, ond Mercedes Guneno-Segovia, Programuming
Quontum Computers, O Raeilly,
4. Scom Aaronson, Quantum Computing Sinee Democritus, Cambnidee Universiy Press,
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