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‘ Gadijuma klejoéana taisne

= Klasiska gadijumu klejosana taisnée
= Sakam punkta x=0

= Katra sol:
= ar varbatibu 1/2 — parvietojamies pa labi
= ar varbltibu 1/2 — parvietosimies pa kreisi

") Laiks un telpa — diskrétie



Gadijuma klejosana taisne
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Gadijuma klejosanas piemers



Gadijuma klejosana taisne
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Varbiitiba atrasties noteiktaja pozicija



Gadijuma klejosana taisne
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Varbutiba atrasties pozicija i péc T soliem, veicot gadijuma
klejosanu uz taisnes (ja sakam pozicija 0).
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Vesture

Y. Aharonov, L. Davidovich and N. Zagury
“Quantum random walks”
Phys. Rev. A, 48(2):1687-1690, 1993
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Detfinéjam kvantu klejosanu viena dimensija
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“Monetas mesanas” transformactja C

unitara matrica
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Nobides transtormactja S

unitara transformacija

S|n left) =|n+1left) "

S|n, right) =|n—1 right)




Nobides transformacija S

unitara transformacija

S|i, left) =| (i +1) mod n, left )
S|i, right) =| (i —1) mod n, right)




Deﬁnéjam kvantu klejoéanu uz taisnes

“Monétas meSanas” transformacija
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Kvantu klejoéana uz taisnes
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Kvantu klejoéana uz taisnes
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Kvantu klejoéana uz taisnes
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Kvantu klejoéana uz taisnes
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The probability distribution obtained from a
computer simulation of the quantum walk with a
symmetric “coin flip” transformation (7).

The number of steps in the walk was taken to be 100. :
Only the probability at the even points is plotted.
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Dazi seciné.j umi
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Varbiitiba atrasties i-aja pozicija péc 50
kvantu klejosanas soliem uz taisnes

Varbiitiba atrasties i-aja pozicija pec 50
klasiskas gadijumu klejoSanas uz taisnes
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Kvantu klejosana ka meklesanas algoritms

. leviesisim daZus
: iznémumu punktus
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[ “Monétas mesSanas” transformacija:
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Kvantu klejosana ka meklesanas algoritms
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Gadijumu klejosana plakné

Klasiska gadijumu klejosana plakné
Sakas pozicija (0; 0)

Ar varbitibu 1/4 seko
vienam no ¢etriem virzieniem




Detinejam kvantu klejosanu plakne
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Kvantu klejoéana 2D: “monetas mesanas’’ transformécija

L —®

-1 1 1 1
111 -1 1 1
211 1 -1 1
1 1 1 -1

“monétas mesSanas” transformacija
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Kvantu klejosana 2D: nobides transformacija
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Kvantu meklesana plakne
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Kvantu meklesana plakne
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Skalarais reizinajums
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Kvantu klejosana uz plaknes: viens atrisinajums
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Process 1r jutigs pret transformaciju 1zveli
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Kadu uzlabojumu meés piedavajam?

Originalajam algoritmam kvantu mekléSanai plakné bija
nepiecieSama amplitidas amplifikacija, lai atrisinajumu
atrast ar lielu varbatibu.

Més atklajam, ka ar lielu varbutibu tiks nomeérits stavoklis,
kas atrodas ne vairak ka VN attaluma no atrisinajuma,
tadél var iztikt bez amplitidas amplifikacijas.

Més paradijam to ar skaitliskiem eksperimentiem.

Meés to pieradijam! (arXiv: 1112.3337, iesniegts TQC 2012)
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Prieksstatu evolucija

“Kvantiski” meklét atrisinajumu plakné ir tik pat Iéni ka
Klasiski

Nomainot transformaciju, var atrast laika O(\‘N log N )
ar varbitibu O(1/log N).

Pielietojot amplitlGtas amplifikaciju var atrast
atrisinajumu laika O(\\N log N )

Var iztikt bez amplittdas amplifikacijas,
t.i. atrast atrisinajumu laika O (@ )



Kvantu klejosana ka meklesanas algoritms

Stavoklis klejosanas sakuma un “beigas”




Atrisinajuma apkartne

Varbatiba nomérit stavoki VN attaluma no atrisindjuma
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Paldies par uzmanibul!

Jautajumi?




Kapec tas ir interesanti?




‘ Motivacya 1: zinas no fiziku kaujas lauka

|
! |\ ’ ") SClenCe AAAS.ORG | FEEDBACK -

NEWS SCIENCE JOURNALS CAREERS BLOGS & COMMUNITIES MULTIMEDIA COl

SClen('.e The World's Leading Journal of Original Scientific Research, Global News, and Commentary.

Science Magazine

HELP

LIBRARIANS

Science Home

CurrentIssue  proyious Issues ~ Science Express  Science Products My Science  About the Journal

Home > Science Magazine > 17 September 2010 » Peruzzo ef al., 329 (5998). 1500-1503

= Science 17 September 2010:
Article Views Vol. 329 no. 5998 pp. 1500-1503

()
DOl 10.1126/science. 1193515
x (pm) > Abstract

> Full Text REPORT

0 20 '1 0 £ Prev | Table of Cot

? FullTed (PDF) Quantum Walks of Correlated Photons
» Figures Only
Alberto Peruzzo®, Mirke Lohino®, Jonathan C. F. Matthews', Nobuyuki Matsuda®, Alberto Politi’,

Kenstantinos Peulies?, Xiao-Qi Zhoul, Yoav Lahini, Nur Ismail, Kerstin Wérheff, Yaren Bromberg?,

Yaron SilberbergZ, Mark G. Thompsen' and Jeremy L. OBrien’®

* Save to My Folders

* Supporting Online Material

* Author Affiliations
» Download Citation ’ . .
*To whom correspondence should be addressed. E-mail: jeremy.obrien@bristol. ac.uk




MOtiV&_lCija 2: kvantu klejosanai atradas pielietojumi!

« O(N 2®®) guantum algorithm for element distinctness problem

Ambainis, A.: Quantum walk algorithm for element distinctness.
SIAM J. Comput. 37(1), 210-239 (2007)

- An O(N13) quantum algorithm for the triangle problem

Magniez, F., Santha, M., Szegedy, M.: An O(n1-3) quantum algorithm for the
triangle problem. In: Proceedings of SODA 2005, pp. 1109-1117 (2005), SIAM J.
Comput. 37(2), 413—-424 (2007)

« Matrix multiplication test — O(N>3)

Buhrman, H., Spalek, R.: Quantum Verification of Matrix Products. In: SODA
2006. Proceedings of 17th Annual ACM-SIAM Symposium on Discrete Algorithms,
Miami, Florida, pp. 880-889 (2006)

 NAND formula evaluation
A. Ambainis, A. Childs, B. Reichardt, R. Spalek, S. Zhang, "Any AND-OR Formula of Size
N can be Evaluated in time n¥2+*°(1) on a Quantum Computer"”, Proceedings of

FOCS'2007, pp. 363-372 (2007).
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