a jeho aktivity

Denisa Lampasova
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Globalna siet Jjednotlivcov, skupin a
komunit spolupracujucich na vzdelavani,
implementovani kvantovych technoldgil a
na vyskumnych aktivitach.

WORLD >

Popularizuje kvantové technoldgie a
kvantovy softvér a snazi sa prilakat
viac Tudi do tejto oblasti.
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Do roku 2025
vytvorit
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verejny globalny
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softvér, do
ktorého je

jednoduché sa
zapojit.
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Workshops on Introduction to Quantum Programming Workshops on Introduction to Quantum Programming

QDri\%/gw/ Latvia @)eIsiE

|0) Riga, Latvia
Dr. Abuzer Yakaryilmaz,
| 1) Ankarg SHiey Dr. Maksims_Dimitrijevs, Aleksejs Naumovs,
|2) Cracow and Warsaw, Poland Agnieszka Wolska
|3) Brno, The Czech Republic @M/’I/ W”Wl%
|4) Kosice, Slovakia
WA workshops in eight countries
| ) ICaRESHOBY Abuzer Yakaryilmaz 200 hours of workshops
| 6> Podgorica, Montenegro 209 handed out diplomas
| 7) Sarajevo, Bosnia and Herzegovina Maxim Dimitrijevs 41 diplomas “Power of women”
|8) Ljubljana, Slovenia Agnieszka Wolska 79 days of traveling

10 560 «kilometers of driving

Aleksejs Naumovs

May - July 2019

@M/!
May - July 2019 W {d



QDrive(@Kosice

26.-28. jJun 2019




— Tutorialy & Workshopy

OWebinars & QTalks

Hackethony

S QDrive 2019

legalne registrovany QIntern
20. Novembra 2020

Semestralne kurzy
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QPrep

Basic
python and
linear
algebra.
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WORKSHOPY
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QBronze

Zaklady
kvantového
pocitania.
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ONickel

Elementary
level.
Oracular
algorithms.

4 N

QSilver

Intermediate
-level.
Complex

numbers, OQFT

& Shor’s
Algorithm.

\ /

https://gitlab.com/gworld

\_ /



https://gitlab.com/qworld
https://gitlab.com/qworld
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ONICKEL

WORKSHOP
QWORLD

JIPLOMA

)

presented to

Denisa Lampasova

for successfully completing QNickel workshop on

Quantum Computing & Programming
focusing on oracular quantum algorithms,
using QWorld's elementary level tutorial Nickel.

Ozlem Salehi Jibran Rashid
QWorld & QTurkey QPakistan

Diploma Number: QNickel1-9

WORLD

APRIL
2021

i

( OSILVER

WORKSHOP
QWORLD

—_—

DIPLOMA

presented to

Denisa Lampasova

for successfully completing QSilver workshop on

Quantum Computing & Programming
focusing on complex numbers and Shor's algorithm,

using QWorld's intermediate level tutorial Silver.

Culin Gl 7l betid, PWebins Dot

Ozlem Salehi Abdullah Khalid Maksims Dimitrijevs
QWorld & QTurkey QPakistan QWorld & QLatvia

Diploma Number: QSilver1-10

WORLD

APRIL 4
2021 e
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5 _ UPJS &lenovia:
RCQI c¢lenovia:

Alexander Feher

Denisa Lampasova . .
Martin Gmitra

Ondrej Kridlo
Viktor Olejar — koordinator

Daniel Naga]
Daniel Reitzner
Michal Sedléak

o , Tomas Samuely
Mario Ziman

Gabriel Semanisin

QDrive@Kosice QBronze QSilver

26.-28. jun 2019 6.-10. juan 2022 21.-25. jun 2022



QBronze 6.-10. jun 2022

Watch la
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Viktor Olejars r i Viastimil Hudedek

Tom Tobias K. Omar

A. Muh. Mufai Zuhudil, |

Viastimil Hud...

QSilver
2.-10. jun 2022 kuba




Prihléaseni

Redlne zacalo

Uspedni

OBronze 37 30 17
(~46%)
QOSilver ]f3 1_1 7

(~54%)



7 zien
z 37 prihlasenych
(~21.6%)

Stredoskoléaci: ~56.5%
Uni Studenti: ~30%
Iné: ~13.5%

OSilver

3 zeny
z 13 prihlasenych
(~23%)

15-18 rokov: ~23%
19-27 rokov: ~54%
30+ rokov: ~23%



Python review

Jupyter notebooks | Variables | Loops | Conditionals | Lists | Python Reference | Drawing Reference

Basic math

Vectors | Dot Product | Matrices | Tensor Product | Exercises

Basics of classical systems
One Bit | Coin Flipping | Coin Flipping Game | Probabilistic States | Probabilistic Operators | Two Probabilistic Bits

Exercises | Problem Set | Correlation (advance) | Operators on Multiple Bits (advance)

Photons

Quantum Coin Flipping

OBronze

Qiskit basics

Qiskit installation and test | First Quantum Programs with Qiskit | Qiskit Reference

Basics of quantum systems

Hadamard Operator | One Qubit | Quantum State | Visualization of a (Real-Valued) Qubit | Superposition and Measurement | Exercises

Quantum operators on a (real-valued) qubit

Operations on the Unit Circle | Rotations | Reflections | Quantum Tomography | Exercises

Entanglement and protocols

Two Qubits | Phase Kickback | Entanglement and Superdense Coding | Quantum Teleportation | Multiple Control Constructions | Exercises

Grover's search algorithm

Inversion About the Mean | Grover's Search: One Qubit Representation | Grover's Search: Implementation



Problem Definition
Given a positive integer N, what prime numbers when multiplied together equal to N ?

It should also be noted that the converse is an easy problem. If the prime numbers are already given, they can be multiplied to check whether they are really
the factors of N. This property of the problem lies at the center of encryption algorithms which is widely used today. Therefore, quantum computing poses a
big challenge for cryptographic systems.

It was already known that factorization problem can be reduced to order finding problem. Shor was able to find the polynomial time algorithm for order finding
which overall resulted in a polynomial time algorithm for the factorization problem. At the background of Shor's algorithm lies the exponential speed up that
comes from Quantum Fourier Transform.

Factoring 21

Now we are ready to factor 21, using the phase estimaton circuit we have already implemented.

Task4

Factor 21 using Shor's Algorithm.

» Pick a random x which is relatively prime with 21.
« Apply phase estimation circuit to the operator U,.
» Use continued fractions algorithm to find out r.

« Compute ged(x™ — 1, N) and ged(x"? + 1, N)

In [1]: N=21

In [ ]: #Pick a random x relatively prime with N
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QSilver11

¥ INTERNAL

1 crew

1# testing-channel
& :

4’ crew-voice

¥ START HERE!

1 W-introduce-yourself

+

1 A-qiskit-qutip-cirg... & &

1# N-anaconda-python-in..
1 B-welcome

#) troubleshooting

 GENERAL
b o '@—general
1 ?-report-typos
1# B-code-of-conduct
1 B-feedback-form
¥ ®-suggestions

v PROGRAM

1# "€-announcements
1 §i-schedule
1# II-live-session-recordi...

1 3%-live-sessions

+

# ‘\-qiskif—qu‘l’ip-cirq-insfallaﬁon Please ask your questions about giskit, qutip or cirq installation problems here. i‘; % *

O ® QWorld @ Instructor Mentor @ Bots @ QSilver Trivia Master Participant @ carl-bot

June 21, 2022

&« f

06/21/2022
good day Mentors, should we create separate conda environment for giskit and QuTip?

. good day Mentors, should we create separate conda environment for giskit and QuTip?

Viktor Olejar 06/21/2022
Hi, | would put everything in the same environment regarding this workshop. What | mean is you can create a QSilver environment if you would like and put all the necessary packages there.

&

@ (@ Viktor Olejar Hi, | would put everything in the same environment regarding this workshop. What | mean is you can create a QSilver environment if you would like and put all the necessary packages there.

06/21/2022
ok sure, thank you

06/21/2022
Good Day Mentors, sorry to bother you, when | test run Cirq i get the following error - AttributeError: module ‘cirq” has no attribute 'google’. But when | use import cirq_google , it displays
the output, along with a warning that - DeprecationWarning: Foxtail was used but is deprecated.
It will be removed in cirg v0.15.
Foxtail will no longer be supported.

is this wrong? or should | install previous versions of cirg? (edited)

\£<

‘ Good Day Mentors, sorry to bother you, when | test run Cirg i get the following error - AttributeError: module 'cirg' has no attribute 'google’. But when | use import cirg_google , it displays the output, alo...
06/21/2022

| believe you're doing it right :-). The official documentation says you can access Foxtail device via cirq_google.Foxtail (hitps:/quantumai.google/cirg/google/devicesi#foxtall). Note:

Cirg v0.14.1is the latest version and in the coming releases Foxtail will be removed (for reference: https://zithub.com/guantumlib/Cirg/releases). | believe this is not relevant for this course

and we should eventually (soon) change it in the notebooks (i.e. use some other device, not Foxtail) :).

Conclusion: The 1st cell should be:

import cirg_google

print(cirg_google.Foxtail)

And ionare the DenrecationWarnine if the atitniit civee vatt what the comment cave )

)
-\

e
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Question 1

2 pts

3
[D01-01] Use pen and paper to compute DFT of (4) "
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OWorld

We invite everyone
to be part of the second
guantum revolution!

Dakujem za pozornost ©




