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Why the World's Most

Valuable Company Is
Buying Into Quantum
Computing
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What’s really inside a black hole? Quantum computing
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Job Vacancies in

Different Job Portals

Naukn.com
hitps:/Awww.naukri.com » ... » Quantum jobs

22586 Quantum Job Vacancies In Hyderabad Secunderabad

m LinkedIn
hitps:/iwww. linkedin.com » jobs > quantum-jobs-worldw... 3

10000+ Quantum Jobs in Worldwide (451 new)

indeed

| hitps:/iwww.indeed.com » g-quantum-computing-jobs :

Quantum Computing Jobs, Employment

uanturn Computing jobs available on Indeed.com. Apply to Senior Scientist, Software Engineer,
Research Scientist and morel

Dice
Nitps [Awww. dice.com » jJobs » g-quantum-+computing+r

quantum computing research - software engineer iii Jobs

Erume@availame guantum computing research - software engineer iii jobs on Dice.com.
Employers are hiring right now for quantum ...

Glassdoor
hitps /AMvww glassdoor.com » Job ; quantum-computing

567 Quantum computing jobs in United States

Search Quantum computing jobs. Get the right Quantum computing job with company ratings &
salares. 567 open jobs for Quantum computing

gd
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P Minimum Recommended Specs

p Processor (CPU): Intel i5 [ Ryzen 5 (quad-core or higher)
» RAM: 16 GB (8 GB works but simulators for 20+ qubits eat memory fast)
P storage: 512 GB SSD (for faster 1/O, Jupyter notebooks, libraries, datasets)

P GPU: Not mandatory (unless you're doing ML + quantum hybrid work)

then NVIDIA CUDA GPU helps!
P 0S: Linux (Ubuntu), macOS, or Windows (for better Python/conda environment management)
p If you're serious and want future-proofing: i7/Ryzen 7 + 32 GB RAM is ideal.

Chapter
@ Foundations of Classical Computing

» Mathematical Foundations » Quantum Computing Benefits and Challenges
» Classical Computing Foundations » Evolution and Future of Quantum Computing
» Physics Foundations for Quantum Computing > Advanced Quantum Principles

» Quantum Physics Fundamentals » Quantum Hardware and Architecture

> Quantum Information Science » Types of Qubits and Quantum Devices

> Introduction to Quantum Computing » Quantum Technologies and Applications

» Quantum Storage and Memory Systems

Chapter 2
@ Mathematical Foundations: Linear Algebra

Complex Numbers W 'y Tensor Proaucts

State representatin:-n for

Refresher mutnple aubits

e

Vectore & Scala
Vi eCctors & Scaiars

BEdic denim et \">,  TECHNOLOCY

b

f N2\ OUANTUM @ Bra-Ket Notation

Matrices & Operations fy TR Setup & Bosic

e Matt's addition, scolar multiblicaliom.

Transaoss, destiay signns. / QUCI I'Itum Cil‘CUit

e Mattth mutt plicatiors & rates.
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@ IBM Qiskit programming

Python & Qiskit coding fundamentals
Environment Setup & Qiskit Architecture
Qiskit Foundations & Circuit Building
Measurement & Classical Control
Simulation & Visualization

Qiskit Primitives & IBM Runtime

Qiskit Primitives & IBM Runtime

Noise, Error Mitigation & Error Correction
Real Hardware Execution & Benchmarking
Software Engineering for Quantum

vV v VvV vV VvV VYV Y

Chapter 4
Quantum Mechanics Primer

» Wave-Particle Duality
» Qubits $ Quantum states

a. |0), [1), Superposition

» Probability Amplitudes & Measurement
a. Born rule, normalization

» Phase & Bloch Sphere
» Multi-Qubit Systems & Entanglement

Chapter 5
Single & Multi-Qubit Gates

Pauli Gates (X, Y, Z)

Special Gates (H, S, T, R)

Controlled Gates (CNOT, Toffoli)
Superposition & Phase Control
Entanglement Generation (Bell Stqtes)
Qiskit Implementation &

Bloch Sphere Visualization

vV v vV VvV VY

Chapter 6
(O Quantum Randomness & Probability

» Pseudorandom vs. True Random Numbers
» Quantum Random Number Generator in Qiskit
» Quantum Coin Flip Experiments
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Diverse. Advanced. Built for Performance.

ALGORITHMS

POWERFUL ¢ OPTIMIZED <« INNOVATIVE 4

q 01. Grover's 06. Bernstein-Vaziran N 11. HHL ‘ ‘ 16, Random Circuit @ 21. Grover Adaptive
Search Algorithm Algorithm ol Algorithm Sampling Algorithm Search (GAS)
/--./_1 02. Amplitude 7  Simon's ‘ i 12. Variational Quantum “._ 17. Boson Sampling 22 Quantum Walk for the
All | Amplification Algorithm Algorithm Deflation (VQD) Algorithm 00 Algorithm iﬂ & Glued-Trees Problem
D‘ \ 03. Quantum (8. Shor's Factoring {T-E 13. Trotter-Suzuki 18, Gaussian Boson 7 23. Quantum Support
Counting Algorithm 12) Algorithm [ X Decompaosition Algorithm o Sampling Algorithm A" Vector Machine (Q5VM)
@ 04. Amplitude 5 09, Quantum Phase (E;}\ 14. Linear Combination -“n  19. Abelian Hidden Subgroup /24, Quantum Principal
' . /] : 1~ £ _
Estimation Algorithm Estimation (QPE) Algorithm ! of Unitaries (LCU) Algorithm C (Y- Problem (HSP) Framework all! | - Component Analysis (gPCA)
EZ):’ 05. Deutsch-Jozsa » 4 10. Rerative QPE (IQPE) @ 15. Variational Quantum IF_ . 20. Quantum Approximate 25. Variational Quantum
Algorithm k. Algorithm Simulation (VQS) Algorithm e Optimization Algorithm (QADA) U‘J Eigensolver (VQE)
Chapter 7

Advanced Quantum Alogirthms

» Quantum Fourier Transform (QFT) — theory, matrix form, circuit

» Phase Estimation & Applications

» Shor's Algorithm — factoring & modular exponentiation

» Variational Algorithms (VQE, QAOA) — hybrid approaches
» Hands-on: QFT, VQE, QAOA in Qiskit

Chapter 8
Quantum Computing: Past, Present & Future

» History of Quantum Mechanics

» Evolution of Quantum Computing

» Current Technologies (IBM Q, Google, D-Wave)
P Future Research & Career Paths

Chapter 9
Quantum Error Correction & Fault Tolerance

» Quantum noise & decoherence sources

» Error models: bit-flip, phase-flip, depolarizing
» Simple codes: 3-qubit repetition, Shor code
» Logical qubits & fault-tolerance threshold

@_}_ gualitythoght.in e +91 97043 86480
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Chapter 10
@ Quantum Cryptography & Communication

» BB84 protocol & nho-cloning theorem

» E91 entanglement-based QKD

» Quantum teleportation & superdense coding
» Quantum secure direct communication

» Qiskit implementation of BB84 & teleportation

Chapter 11
(© Quantum Machine Learning (QML)

Introduction & motivation for QML

Data encoding strategies

Quantum feature maps & kernels

Quantum classifiers (QSVM, VQC)

Hands-on: Qiskit Machine Learning library
Classical vs guantum ML model comparison

vV v vV VY

Chapter 12

Tools to Practise Quantum Computing (Free & Paid)
Free Tools (cloud + local simulators):

Qiskit (IBM, Python library) — free, with access to IBM Quantum devices in the cloud.
Cirq(Google) — free, simulates Google’s quantum processors.

Q# and Azure Quantum (Microsoft) — free tier for experimentation.

PennyLone (Xanadu) — free for quantum machine learning.

ProjectQ, QuTip — open-source frameworks for simulation.

Jupyter Notebooks — free, great for practicing.

vV v v v vV Y

Paid Tools [ Platform:

» AWS Braket (Amazon) — pay-per-use to run circuits on real hardware
» D-Wave Leap — limited free credits, then paid.
» Premium edX/Coursera/MIT xPro tools — bundled with their courses.
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Chapter 13
(O Final Beginner Projects & Presentations

» Mini-Projects:
a. Quantum Communication
b. Quantum Cryptography
c. Quantum Cryptography
d. Quantum Machine Learning
e. Algorithms & Optimization
P> Presentation & Peer Review

Chapter 14

@ Professional Capstone Project

Choose an advanced project

a. QML model implementation

b. QEC code simulation

c. Quantum chemistry simulation
d. Quantum cryptographic protocal

» Development Platform - IBM Qiskit, Qiskit Runtime, Aer simulator
» IDE - Visual Studio Code - Jupyter Notebook, Rainbow CSV

Project Development Platform - Azure DevOps — Boards, Repos, Pipelines, Testplans, Artifacts,
GitHub, Docker, GitHub Actions

Quantum Computing Market

GRAND VIEW RESEARCH

Size, by Region, 2018 - 2030
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Chapter 15

@ Certifications in Quantum Computing

There is no single mandatory certification to enter the field, but many platforms and universities offer
programs. Many are paid, but some have free options:

(© Popular certifications & Courses

IBM Quantum Developer Certification (paid, -$200, but prep material is free via IBM Quantum Learning)
Qiskit Global summer School (free, but competitive to get in)

Microsoft Azure Quantum learning paths (free, via Microsoft Learn)

edX [ Coursera quantum computing courses (mostly paid, but financial aid often available)

MIT xPRO [ Caltech [ Harvard quantum courses (paid, premium programs)

So - certification is not required, but it helps showcase credibility.

vV v Vv Vv Y

@ Summary

Free Tools (cloud + local simulators):

» Any decent modern laptop (16 GB RAM preferred/8 GB is also ok) is fine.
> Certifications exist (IBM, Microsoft, Coursera) — mostly paid, but optionall.
» Tools: Mostly free (Qiskit, Cirg, PennylLane, Azure Quantum). Paid tools come in when you want advanced access.

QUANTUM
COMPUTING

The Next Leap in Computing

Harnessing the principles of guantum mechanics
to solve complex problems beyond the

power of classical computers.
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QUBITS SUPERPOSITION INTERFERENCE ENTANGLEMENT

The fundamental Qubits exist in multiple Amplifying correct solutions Qubits become correlated
unit of guantum states simultaneously _ and canceling errors In ways classical bits
information cannot

fﬁ qualitythoght.in +91 97043 86480
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Quantum Hut&vﬁﬂrﬂ Engineer Quantum Applications Scientist
(Physics, EE) Designs & (Chemistry, Finance, Biology)
builds qubits. Finds real-world uses.

Quantum Algorithm Developer Quantum Error
(CS, Math) Designs & Correction Scientist

codes quantum algorithms. (Math, CS) Fights decoherence.

Quantum Software Engineer Quantum Product Manager
(CS) Builds SDKs and (Business, Tech)

software tools. Guides strategy.
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"Most Promising Software Training Institute”
Award For The Year 2022 Qﬂ
Times Business Awards Hyderabad 2022 ﬂsﬂﬁfgﬂ

for being awarded

Swamy Vivekananda

Indian lcon Award - 2023 ™
by Viswaguru World Records
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Quality Thought Crowned as the We Are Honored as
Big impact creator in EdTech Best EdTech Company 2025
Award For The Year by Zee Telugu

Big impact Award-2024 é

Awarded for

Shaping the Future
of Tech Education
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