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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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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).



Kvantu klejosana
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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
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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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Nobides transformacija:

S|n, left) =|n+1,left)
S|n, right) =|n—1, right)
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Kvantu klejoéana uz taisnes
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“Monétas meSanas” transformacija: C|n,left)=a|n, left)+b|n, right), (a b]:H _
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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

... hu un?




Kvantu klejosana ka meklesanas algoritms
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Kvantu klejosana ka meklesanas algoritms
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Parejam
Nno taisnes uz plakni
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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
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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 varbitibu tiks nomérits stavoklis,
kas atrodas ne vairak ka YN attaluma no atrisinajuma,
tadél var iztikt bez amplitidas amplifikacijas.

Més paradam to ar skaitliskiem eksperimentiem..



Kvantu klejosana ka meklesanas algoritms

Stavoklis klejosanas sakuma un “beigas”




Atrisinajuma apkartne

= Varbiitiba nomértt stavoki VN attdluma no atrisindjuma
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Kas notiks talak?

« LU DF students Artlrs Backurs mégina to
pasu pieradit analitiski (ar panakumiem!)



‘ Motivacya 1: zinas no fiziku kaujas lauka
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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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