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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

MbpBM paboTu:

[1985-D] D. Deutsch

Ocb3HaBa Npobrema CbC CNMPaHETO: B Kpas Ce 3BbpLLBA U3MepBaHe,
HO aKo pe3ysniTaTa OLLe He e NOJyYeH, TO U3AMEPBAHETO pa3pyLlaBa
N3BBHPLUEHOTO O MOMEHTA U3YUCTIEHNME.



KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

MbpBM paboTu:

[1985-D] D. Deutsch
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

[TbpBO OCnopBaHe:

[1997-M] John M. Myers, Can a Universal Quantum Computer Be Fully
Quantum?Phys. Rev. Lett. 78, 1823 (1997).
https://doi.org/10.1103/PhysRevLett.78.1823
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

MbpBa peabunutTauus:

[1998-0] Masanao Ozawa, Quantum Nondemolition Monitoring of
Universal Quantum Computers, Phys. Rev. Lett. 80, 631 (1998).

https://doi.org/10.1103/PhysRevLett.80.631 Gruse wa
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

MbpBa peabunutTauus:

[1998-0] M. Ozawa,
Quantum Nondemolition Monitoring ...
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

HoBo ocnopsaHe:

[1998-LP] Noah Linden, Sandu Popescu, The Halting Problem for
Quantum Computers, LANL Eprint: quant-ph/9806054.

https://doi.org/10.48550/arXiv.quant-ph/9806054
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

HoBo ocnopsaHe:

[1998-LP] N. Linden, S. Popescu
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

HOBO OcnopBaHe: (9 09‘3"Mv‘mpnotrv‘a Ho gMHﬂHMKOITO ? ako egho
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

HoBo ocnopBsaHe: (9 0¢3ermpnocrra Ho gunamvikovo = axo egho
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

HoBo ocnopBsaHe: (5 O« YMuTOpHoCTTo Ha gunamnuKavo = axo egho

« U]
CecavaHue ce npomens v voba ufe "P"g"‘#‘ becno

[1998-LP] N. Linden, S. Popescu M5acog aKo uckame Korghu ﬁpmgmm C Ha
noMoughin (Ancit ) petucvpu
kauw go “noemay’ ) ugmernenuneso

6m¢ na-wpe H Ha ¢ We argue that the halting problem for quantum
—J/ computers which was first raised by Myers, is by no
means solved, as has been claimed recently. We

explicitly demonstrate the difficulties that arise in a

quantum computer when different branches of the

computation halt at different, unknown, times.




KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

HoBa peabunuTtaums:

[1998-2002-0] M. Ozawa
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

[lo Tyk pa3rnepgaxme
CNefHUA LUMKbB:

[1985-D] Deutsch

[1997-M] Myers

[1998-0] Ozawa

[1998-LP] Linden, Popescu
[1998-2002-0] Ozawa



[1989-D] David Deutsch, Quantum computational networks, proc. R soc. Lond. A 425,73
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Symposium on Foundations of Computer Science, S. Goldwasser (ed.), p.352 (1993). https://doi.org/10.1109/SFCS.1993.366852

[2002-NO] Harumichi Nishimura and Masanao Ozawa, Computational
complexity of uniform quantum circuit families and quantum Turing
machines, Theoret. Computer Sci., 276, pp.147-181 (2002). https://doi.org/10.1016/S0304-3975(01)00111-6

[2019-MW] Abel Molina and John Watrous, Revisiting the simulation of

quantum Turing machines by quantum Circuits, roc. R. Soc. A475: 20180767.
http://dx.doi.org/10.1098/rspa.2018.0767
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KBaHTOBaTa MallMHa Ha THOPUHT: UICTOPUYECKM BENEXKM M TuTepaTypa

Mpean oa NpemMuHeM No-HaTaTbK, LLe Ce OLLe MaJIKo Ha Npo6siemMa 3a CupaHeTo B
KBAHTOBUTE U3UYNCIIEHUS, @ CbLLO M OTPAXXEHMETO Ha Kacuyeckusi Npo6nieM 3a CrvpaHeTo.
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|_|p06f|eM'bT 3a CMUPaHETO: KNnaCnU4eCkn n KBaHToOB

Do npwnoMHuM KnacUreckins npasneM o cnupoke u nezobove anzopugmucrHa

Hepewurocr (caxemarurho):
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|_|p06f|eM'bT 3a CMUPaHETO: KNnaCnU4eCkn n KBaHToOB

[2021-UNVWY] Zhengfeng Ji, Anand Natarajan, Thomas Vidick, John Wright, and Henry Yuen

MIP* = RE, Communications of the ACM, Volume 64 Issue 11pp 131-138 (2021).
https://doi.org/10.1145/3485628
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N3TOYHMK Ha
durypute:

=
. <
<
=
=
)
e
a
a
=
=<
=
=

FEYNMAN
LECTURES ON
COMPUTATION

W3paHus:
1996 -2018

Hz}(l(ow 03}1?:&2’1/!/1 L

«

or :zpwgév‘e neo

)
4 Pa/n enekcgpony ka

(“d{gh‘m! electronses” >

A | NOTA
0 1
1 0

_[>_‘

Fig. 2.7 The NOT Gate /V OT



Knacueeckn

ujzucnureneh Mogen Ha nowreckuve eputn [cxeru (circuits)  u wbonyol

N3TOYHMK Ha
durypute:

=
=
=
=
=
)
e
a
a
=
=<
=
=

FEYNMAN
LECTURES ON
COMPUTATION

W3paHus:
1996 -2018

(sz}m?.‘e(‘kou +V
(wﬂ#wepun)
Pem/wljmém 5
OUTPUT
GATE —i TPAH3UCTOP

GROUND
Fig. 2.12 The Transistor Inverter, or NOT Gate



U Knacuzeckn
(grucnurener mMogen Ha nowureckure Eepurn [cxeru (cireuits)  u wbonyol

%parunocrva (u 3opéava ¢ wobankoro 3avonndue)



Kknacueecku

szucnmreneh Mogen Ha nowureckuve eputn [cxeru (cireuits) {1 u wbonyob

Ofpm'unocrva (« 8op8ara ¢ tosarnero avonnine) i YenUM gao u3n0n3€ane camo ospavury
nowrecku Gepuzu € wouro @ ugnongbas cano odparumu recivobe.
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Knacueecku
szucnmreneh Mogen Ha noeureckuve éepuw /cxermu (circuiz‘s) w wbonyob
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Kknacueecku
szucnmreneh Mogen Ha noeureckuve éepuw /cxeru (circuiz‘s) u wbongob
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Knacueeckn

szucnureneh Mogen Ha nowreckuve epurn [cxeru (circuits)  u wbonyol

Osporunu ugzucnenus (Revesible computing) : nuseparypa

https://en.wikipedia.org/wiki/Reversible_computing
[2017-Mo] Theory of reversible computing, by Juraj Morita

[2010-dV] Reversible Computing Fundamentals, Quantum Computing,and Applications,
by Alexis De Vos

[20..-2023-Pr] Reversible Computation (RC) International Conference

12th: RC 2020, Oslo, Norway, July 9-10

11th: RC 2019, Lausanne, Switzerland, June 24-25

10th: RC 2018, Leicester, UK, September 12-14

9th: International Conference, RC 2017, Kolkata, India, July 6-7
8th: RC 2016, Bologna, Italy, July 7-8

7th: RC 2015, Grenoble, France, July 16-17

2023-LPU] An Axiomatic Theory for Reversible Computation, by lvan Lanese, lain Phillips, Irek
Ulidowski, arXiv:2307.13360 (cs)

6th: RC 2014, Kyoto, Japan, July 10-11

5th: RC 2013, Victoria, BC, Canada, July 4-5
4th: RC 2012, Copenhagen, Denmark, July 2-3
3d: RC 2011, Gent, Belgium, July 4-5
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szucnureneh Mogen Ha nowreckuve eputn [cxeru (circuits)

Knacueeckn

u wbongob

paeﬂonepuu garmuan ovr cxemu (Mn;farm Circuit Families )
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Ggwf nsv 3o nooﬁpoaé’aue Ho csovbevcobue
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Ggwf nsv g0 nowpoaé’aue Ho csovbevcobue

Mawuto Ho pruw. -> ggnega Ke,auzai
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knacuzecku
szucnureneh Mogen Ha nowreckuve epurn [cxeru (cireuits) {u wbonsob

paeﬂoueph'u garmuan or cxenu (Mniform Cireuit Families )
ﬁ ch/mé’em: e u 8

wban7oBus ageao“.

Mawunu na Topune
Jlutepatypa (0T no-rope):

2019-MW] Abel Molina and John Watrous, Revisiting the simulation of quantum Turing
machines by quantum circuits, Proc. R. Soc. A475: 20180767. http://dx.doi.org/10.1098/rspa.2018.0767



knacueecku
szucnmreneh Mogen Ha nowreckuve eputn [cxeru (cireuits) {1 u wbongob

B nunanara nexuus uzenegBaxme cheguus npumep no Kbansoba cxema :
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knacueecku
szucnmreneh Mogen Ha nowreckuve eputn [cxeru (cireuits) {1 u wbongob

77/0MMepHa ughéntenue Ha xbanvol antepuyén no Kbansoba cxema :

1) Mkmunanusayma




kna cueecku
szucnmreneh Mogen Ha nowreckuve eputn [cxeru (circuits) {1 u wbongob

77/0MMepHa ughéntenue Ha xbanvol antepuyén no Kbansoba cxema :

2) KeanToBo M3umcneHme




kna cueecku
szucnutreneh Mogen Ha nowreckuve eputn [cxeru (cireuits) {1 u wbongob

77/0MMepHa ugnsnpenue Ha xbauvol antopuvén no Kbansoba cxema :

3) Usmepsane Ha pesyntata




U Knacuzecku
(grucnurener mMogen Ha nowureckure Eepurn [cxeru (circuits) {u wbongob

ﬂpuﬂepﬁa ughéntenue Ha xbanvol antepuyén no Kbansoba cxema :
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M KBaHTOBM TpaHC KOWUTO
3a/1aBaT eleMeHTapHMTE CTbNKM, Ce HapuuaT
"kBaHTOBM onepaunu” (quantum gates).

TAXHaTa NocNeA0BaTeNHOCT 06pasysa
"kBaHTOBa Bepura" (quantum circuit).




