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ATayopeveTal 1 aVTLYpOOn], OTOONKEVOT KOl SLOVOUT| TNG TOPOVCHG
gpyaciag, €& OAOKANPOL 1M TUNUOTOS OVTAG, YO EUTOPIKO GKOTO.
Emtpéneton n avotdnwon, amobrjkevon kot dtovoun yio 6Komo uUn
KEPOOOKOTIKO, EKMOWEVTIKNG 1] EPELVNTIKNG QUONG, VIO TNV
TPoHTHOESN VO AVOPEPETOL M TTNYTN TPOEAELONG KOl Vo dtatnpeitan To
mopov unvopo. Epotmuata mov agopovv tn ypnon g epyociog yuo
KEPOOOKOTIKO GKOTO TPEMEL VAL AELHVVOVTAL TPOG TOVG GLYYPOPELS.

Ot omOYELG KOt TOL GUUTEPAGLOTO TOV TEPIEXOVTAL GE OVTO TO £YYPOPO

exppalovy Toug ovyypoeeic Kor Oev mpémel vo epunvevbel Ot
avTITPOSOTEVOLV TIG emionueg Béaelc tov AEI Tlepond TT.



Iepiinyn

2KOMOG NG TaPoVOOG TTLYLNKNG EPYsiag ivol 1 wopovcioon Kot 11 ovOAVoT TV
apydv Aettovpyiog Kot TG eEEMENG TV KPavTIKOV adyopiBumy Kot vroloyiotodv. Ta
teAevTAln XPOVIO KAONDC TO KAUCGCIKE VTOAOYIGTIKG cLoTHUATA EOGVOLY 6T Opla. TV
SVVATOTHTMV TOLG TAPAUTNPELTAL 1) KOO LOIKT], KUPIMG, EVACYOANOT] LLE TO OVTIKEILEVO
™G EPOPUOYNG TOV VOU®V TS KPAVIOUNXOVIKAG OTO VTOAOYIGTIKA GUGTNLOTO.
Emiong, emyepeiton n avémtuén kot n vAomoinomn Tov Pacikdv SOUIK®OV GTOolXEI®V,
OAAG KoL OAOKANP®V KPOVTIKOV VTOAOYIOTOV G EPELVNTIKA EPYOAEin 1| EUTOPIKA
TPOIOVTAL.

Apyikd mpaypatonoteital elcaywyn otnv KPavtikn Guotkn kabmg emiong Kot pkpn
IGTOPIKN OVOOPOUT OTNV AVATTLEN TNG KoL TOL CNUAVTIKOTEPA TPOGMOTO TTOL GLVEPOAY
o€ 0T Kol 0KOAOLOEL N elGay@yn otV €vvola Tov KPavtikoh yneiov mAnpogopiog
(qubit) T@V WB10TATOV Kot TOV YOPUKTNPIOTIKAOV TOV Kol TOV KPAVTIKOD VTOAOYIOTH (G
ocvotnpo. Akohovdel | avdivon g Aettovpyiog TV PAcIKOV SOUIKMV GTOLKEIDV VOGS
VTOAOYLOTY, TOV KPBAVIIKOV TUA®V Kot Tapovctdlovtal ol mivakes aindeiog Tovg, n
aVTIGTOLY{0 TOVG UE TIG GVUPOATIKES AOYIKES TUAESG KO O IOLOTNTES TOVC.

Emedn n Aertovpyio tov KBavTik®dv VTOAOYIGTOV Vol EVIEADS S10LPOPETIKT| OO AVTAV
TOV GUUPATIKOV GUGTNUATOV 1 avATTLEN aAYopPIOU®mY KATAAANA®Y Yo KPovTikoUg
vroAoY1oTéG glvan piao wiaitepn dwadikacia. Tapovsidloviar tpelg alyopBpot mov
UTTOPOVV VO EPOPLOGTOVV € KPavTIKoUg vioAoytotés: Tov Deutch yia v emainfevon
TOV av pia cuvdptnon etvar éva mpog éva, Tov Grover Yo TV TPOSTELAGT] KOt TNV
avalitnon evog ototyeiov oe pia pun dopnuévn Baon dedopévav kot tov Shor yio v
napayovtomoinon peydiwv oapbudv. Emiong, avoivoviar ov Bacwés €vvoleg g
KBavTikng kpumroypoeiog n omoio amd povn g sivor évag Eexmplotdg KAASOS TmV
EPAPLOYADV TOV KPOVTIKOV DTOAOYIGTAOV KOl 1] 0ol UTOPEl Vo TPOGPEPEL COLOMVAL
HE TOVLG VLWOCTNPIKTEG TNG OMOALTA OGPOAN HETAOOOT O£dOUEVOV. XTO TEAOG
apovctaleTat 0 KPavTikog voAoylot g D-wave, o1 010QpopeTIKES VAOTOCELS TOV Kol
0l EPAPLOYEG TOV.
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Abstract

The purpose of this work is the presentation and the analysis of the operating principles
and the evolution of quantum algorithms and computers. In recent years, while classical
computing systems reach the limits of their possibilities, the academic, mainly,
occupation with the law’s execution of the quantum engineering in the computing
systems is observed. Furthermore, attempts are made for the development and the
actualization of the basic structural elements, but also of the quantum computers as
exploritary tools or commercial products.

First of all, an introduction is made for the topic of quantum physics, along with a small
historical flashback on its development. There are also references on the most important
people who contributed to it. It is followed by an introduction concerning the term
‘qubit’, its properties and its characteristics, and also informations on the quantum
computer as a system. Then, the computer’s operation of the basic structural elements
is analysed, as well as the operation of the quantum gates. Also, their truth tables are
presented, their connection with the compatible gates and their properties.

Because of the complete difference between the quantum computer’s operation and the
one of the compatible systems, the development of the appropriate for quantum
computers algorithms is a special procedure. Three algorithms that can be applied on
quantum computers are presented; Deutch’s algorithm, which verifies if a function is
one to one, Grover’s algorithm, which is used for the access and the search of an
element in a structural database, and Shor’s algorithm, which is used for the
factorization of large numbers. Furthermore, the basic terms of quantum cryptography
are analysed, which by itself is a unique domain in the applications of quantum
computers, and it can offer, according to its supporters, an entirely safe conduction of
data. Finally, the quantum computer D-Wave is presented, as well as its different
possibilities and its applications.
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