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e bLodMEs30sdo IBM-0b 3356@ M0 3Gma®madotg-
dob 3M9odzm® 30, Hadamard Gate 3356@ w60 353060
0fgnds Logbswrom, M3 330 33563 doGL (qubit)
139M3MBO(30580. 990097, PoGIMIOMED 335C0R03S-
(30580 3990030 Bmdsgl, Gob d90gas3 doomgds 56 "0"

ISSN 1512-0996
www.shromebi.gtu.ge

)

Aer.get_backend('qasm_simulator

LgBOMBYWs© 560l Es3Mo. BB84 3Hm@GHMm3m®wo
500050905 bmBomdo  43z9weby  MLERGObM
3396360 2oL gdOL 2obsfogdol IgmMEOE. s©b0d-
BBy dgxodgd0l Laboo dga30dc0s 300300, MM
dmdu-d9b0L Igommo (BB84) [otdmaaqbl 3396¢)w-
60 29L50900L Aobsfogdols gOm-ghHom yzgwsbyg Fot-
95390 O 39RO 93MIMBOMYPIME 3OMEBHMIMD.
dolo godmygbgdom dqlisdwgdgeros 3356@MMHo 30-
Bo3ozool LobEgdgool dggdbs, GMBEgdLsE dgwdwos
MBOMB3gEyml  Imbs3gdgdol 4os3gdol MbsnGmo-
bmgds obg, M aeemg 3069dds 396 F9dwmb dsomo dm-
356135. 301959535 H9J6MR0MMHO 258Mmf393980U5,
BB84 {om0moaabl  3356¢wMm0o  3003EHMyMsz00l
990360 LoyMgb derm3l.

from giskit import QuantumCircuit, Aer, execute

)

execute(qc, simulator, shots=1).result()
result.get_counts(qc)

{measurement}")

96 "1". 3356¢¥M0o LodMo@ ™Mo sB3969dL, 0wy Mo Bg-
©930 dooEgds Tgdmbggzommdol  begmdzgeby.
093o 898300005 gl 3OMEILO MBOM gobzsz000-
Gom. dgmeg bodMEsEosdo 89YRJO0 FoIMbgdL
d90mbggzom "0"-b o6 "1"-U, Gog Ggodergds 4sdmoyq-
Beals HmgmO 3 9ON-9MH0 3356GH MO0 goliormgdol bit-o,
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from qiskit import QuantumCircuit, Aer, execute
import random
bb84 protocol():
alice bits = [random.choice([@, 1])
alice bases = [random.choice([ '+, '
print(f"Al }its: {alice bits}”
print(f"Al = {alice bases}")

bob_bases
print(f"Bo
results =
for i range(4):
gc = QuantumCircuit(1l, 1)
if alice bases[i] == '+':
if alice bits[i] ==
qc.i(e)

else:

-qc.x(e)

if alice bits[i] ==
gc.h(e)
else:

gc.h(e)

qc.x(0)

f bob _bases[i] == '+":

simulator = Aer.get backend('gasm simulator')
result = execute(qc, simulator, shots=1).result()
counts = result.get counts()
results.append(int(list(counts.keys())[@]))

print(f"Bob's Results: {results}")
key = []
for 1 range(4):
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H0IgEms bsggmdzgebHg 99890 3oL 35390190 E3S JoBbMME0gEgds.

it alice bases[1] == bob bases[1i]:
key.append(alice bits[1i])

print(f"Final Key:

{key}")

bb84 protocol()

MBOM 29630500 336G MO0 IOHMGHMIMEO:
BB84 833Ms@ wxnOH™  MHgoe®o  dogogomo BB84
3O@M3M00, LosE 330G gbols Ldrsmgdom
23905399990 Logbsgdo sLGHMMIOL MUsGOHbM
300996035305b. ImEgdver 3mdo Alice Jdbols dgdmb-
393000 303 90L s 0MBY3L FgdmNbz93000 30D~
ob 05bgdL (Fogocroms, '+ 6 'x'). Bob-o doopmgdl
3bogboe Logboergdls, Jogsd ol dg8mbggzom s0mBagl
bmdgzol 85HgdL. Bob-l dobo Loabsrgdols golisrdxm-
09L9dWo© Ggdeos Fglisdsdolo 3mmsMoBogools dg-
00MmEJd0L 259mygbgds. Alice s Bob-0 85500065090,
0¥ (Mmdger 35900 093696 0s6bIMdSTo s LygHmm
L50EMBEM gologdo Jdbosh Tbmermo 00 sE0-
3080, Losg Fomo dBYdo gBMb3 M. 33956EMO
Logbosergdol  LolEgdgdo FMTomdl oMo  dbemerm
030Lm30L, MM 3MFMBO3s305 04ml (MO, 5M5TgE
080bm30Ls3, MM 0bRMMTS300L A5EH3E70LOL sTmE-
39990 30HMd939d0 LHMsxgs@ 4odmegwrobmb. ymag-
@039 590L 99939® 39¢lobss MM, 33560 300w-
B03s30s 3600369cmgbs A9blbgsggds Jarsliogm®o
LoLEYIGOOLASE, MoEYsD Jolo (330l MY Yo30Wg-
000 F50ow0s, 5330LB0YMHO oMo MGYBOBYWWwOo
993930L 890mbg935803 30, LobETs Fgo(33E0L O30l
000gM3s6mdsl. 3609369cmg560 Mog30LgdMMgds, M-
9o 3356360 Logbsegdol GogMsiosl bgs Go-
30U 0g3Mo300L LoLEGIGIOLASE AsFMIMBY3L, SGOL Bo-
6930L 50dMBgBoL ds¢0sb derogMo WboMo. Jeoliogs-
60 0x8M5300L Ig0mMm©gddo dmbsogdgdo Ggodegds do-
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03560 96 BBy Fgodangds 2obbmm 09wl 9@ 93s
0y, Hm3 d9300M5 56 sBOJLOMEL. 0939, 3356¢)¥)-
60 doxMo300L LobEgdgddo, 0bgm®mTsEool dm3stzol
sb 9ggwol  Bbgdolidoghmo I3gwmds  gsdmofzggl
3305090l d0xzM0MmYdME Logbowgddo. 3356@ MmO
900aM35MmgMdIdol  LYbLoEOMOMdS bostgzol dodstro
35 3005306 5x30JL0MYPRL. BHMEYLIE deaImEdmddg-
©O 25M9dg 3060 Tgg3gds 93395l BmEGHMbol
9 M3569Mds, 53ob Ggol 298Mog3wgbl 3356@ MmO Lob-
3905, 306500096  3356@MMO  Fg3mIol  godmgargbs
(quantum error detection) bgds doerosb dMdbmdos™Y.
3)BOLIVIL0d 630bowmm 336G M0 HYLg3m-
G530, 330GMO0 B g3mMBHO3E0s Mol BobogMEO
30m3gbo, OHMIgEoa bodrsmgdsll 0dwggzs 0bBm®Ts-
3O0L 250053990L5 MM SPAOWOEH TgmMgdo oly,
63 9mbo399900 A0@sdm{dEgds s ,,3M30MYOS
90 5RO, bmerm IgmMg 5a0wsl dolo HBLGHo
2L 0gHgbgds, 53 3MM3gLOL MM OB NGO Loy-
Bogmo, H@am®E §obo, 56 goool Logbawol fystrm-
56 603699 gdol SO, B3 ol MO0Zs-
W65 39Balb39390L 3ol MMO BYEg3MEE 300l
ob 0bxzm®mBozool gosgdol bbgs dgommegdoliysb.
33569900 BHgg3mOEsEos  [omdmagzoagds olgo
3M54BH03ME ©s MMM d9deboBdo, MHmIgeros
36033b9¢mgbo (330l 0bxm®Tszool  gosggdol,
30330390 s 0bGHIMBYELOLEHQEYOIOL godmyg-
B903L. 58 Bgdbmermaool LHwwymagol dgdmbggzsdo,
ol 3903 gds 359my9bgdwo 0dbgl oMo Fbmerme 0b-
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BOTo300L J9(390580, 90599 sboero BHgdbeenm-
240900L F9loddbgers, o0 FmEMOL Y EHMBdYIOHODO
3001603530900, 3396@OH0  3M03GHMPMIRO0LS o
3396360 06@gmHbgEHOL 89Jabolimgol. mwdizs, 3396-
OOO0 HILIMOGHE0> XIO 30QI3 QOLEAHBEONO
095 ®Bgds 00 J0ByHBJOOL godm, MM 50 GHgdbm-
@g05L 5J3L IM9350 godmfi3939, GMBdLE LFoM-
Q905 b0 3356G MO M3EH030Ls s Bgdbmmyor-
0 0b6m3530900L 49630M5Mgds. JOHM-9OHM0 JoMOMs-
0 359mf3935 9GOL ols, HGMA 33560 GHJEg3MOES-
300L 3900mEJd0 XJM 300093 LoFoMMIOL L3GEOIWME
9mfymdomdIOL, HMIgdoa doeosbh d306M05 cgdi3s
om0 LoHBNLEY Lo3TomE Foworos. Bg3boghgdo dv-
Fomd7b 58 36MdY8gd0L 2505 FMDY WS 3000 MdI6,
M gl $9dbmEmyogdo MBmem bgwdobsfizmdo ©s
9989JAHMM0 gobomb. dombgsgs sdobs, 3396¢wMo
A993mO G305 bsdz0mwo Fomdmopgbl dmdsg-
@ob F9dbmermaosls, Gmdgendsz dgboderms AsMmEogdd-
Bl Bggbo 3930060 LdYsHMUBMD s LosEgdsls Tmy-
3399L, MM F5o3EobMm Loy gdBHO™Mbm 3mdmbogs-
30900LS s 0bRMMT>300L  F9oEgIoL  sMLYdMEO
9903900. 0oL 25035¢0bobgdom, O™ 3396-
ODO0 HIWI3NOEGF0d TbOME NINOOYWO Jmb-
BIBE0S, BoLO MHYsoBYds HoMImoygbgl s dbm-
©@ME G9J6MmEmA0Ho 3HOMMOGIEBHOL LBIOMU, 56~
090 9ol JgmPB3580 BoMmo 250MgdmgdgdoLsl. Mo
0dds bs, GmEgLsg d93bog®gds doswfigll 0d m-
Bal, Loog 33963100 $Hgwrg3m®mEsE0s M9owvyMo
bmO 309w ©gds, 0 80dgds Asbgl gOm-gHmo yzg-
sy 96083600m3zsb0 dmgzgmgbs  3o3mdMOMBOL ob-
AMM05d0 5 gl ©vYM3bgdE0g 4o53YsMHgOL sbogn
LEBBPIOEHIOL BHYJbMEMy0sdo, OHMIgEOE FdMOYg-
6995 yM390 0o 3bmamgdsdo.
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Q33365

339610 Logbowol 25sEgdol LobEgds Fomdm-
500996L  9Om-9Hm M3b0dzbgermgsbaly Bofowls 3356-
GO0 300060353008 49630056 9d5d0. F0MbgIZ35©
000by, ®™I BHggbmammyos xXgM 3093 Lsfgob gEe3Bgs

5 2503390 259mf393900 5OLYOMBY, s0bodbeo
LobEgdol M30Ms@gledgdo MLIBOHMLMIOOLS s Tm-

Bo390ms 150 MPEMIBOL  MZoel BOOLOD  doebHY
90050093005300.  33956GHMM0 LoAbsEgdol FoBmSEO0L
3093 90 dMfgobgzomg Lsdmdsgwrm 58mygbgdsls
HoMImo9gbL 33956B1M0 0bEIMbYE 0. 535bmb ©s393-
doMadom 339 SOLYIMBL 3HMYJBHYd0, MMmIEgddos
30w™d96 99Jdbsb olgmo 3356@ MG Jugaegdo, Gma-
@wgdog YOOIHIYLYng6 56 Fbmwne 3mdybogs-
BO3L, 90599 Ygzgws Imbo3gdol MLogOmbmo 3m-
oML, 3396@MMm0 06FIMByBHO LdsEgdsls dob-
390l 8cmdbBsMgdgdl G9dermb 3mbEsdBHm s MUs-
ROObM MOO0gONMdYIPO 0bg, GMI Tomo 0bxgm™Ts-
300L MLsBOMbMIds YM3gwm30L GO 0gmbl. do-
6O Y39 3ddmfigg30Ls, 33BAHYMO Logbowrg-
00l B0gMm305 L30sm HoMToEJorIEos @S Ggodegds
1538500 o) 3obgL B3960 YmzgwEEoy®o Fbm3-
0900 bsfowro. dolio MbB0 oMo M30Lgdgd0, Mrym-
03 PoMg3oL 50dmbBgbs s dmbsigdgdol LMvwo
53339 158090l 435dengal, MM ol gobgl wbo-
ROMbMGOOL sboEro LEBPIOHE0 565 JoMGHm dgisbog-
690530, 50539 J0dIOMLGMHMbMgdOL LobEgdgddo,
53065BLME  BH®BBJ309000 mv) Loxs®m ©s 3gMHdm
300160353090300. 8399 330093590 Boomesgo ot
9mBbs, HMB 336G B0 FogMmszos MHeHwbzgarymals
3336 MLsBOHMbMYdL, 5TobmMs6539 sEAB., MM
6990L30gMo oMy Psgzs 53m(36MdIOS, M5 MBMMb-
302gmBL IGNWMBOL Fod? ©MBYL.
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Abstract. The rapid development of the digital era and the increasing demands of information technologies
create a need to create more reliable, secure and efficient communication systems. In this context, quantum signals
represent a technology of the future that responds to the challenges that classical signal systems can no longer cope
with — for example, the highest level of information security, accuracy and transmission speed. The use of quantum
entanglement, superposition and correlations makes it possible to protect and process information at the highest
level. Accordingly, the implementation of quantum signals is critically important for areas such as quantum
communication, secure cyberinfrastructure, high-tech sensors and quantum computing systems. The paper reviews

the role of quantum signals in modern technologies and their potential in the near future. Quantum signal theory
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combines the principles of quantum physics, information theory and signal processing. These features provide the
highest accuracy in information transmission and processing, which is especially important in the development of
quantum communication, quantum radars, and quantum sensors. This paper reviews the theoretical foundations of

quantum signals, basic models, and their potential applications in modern technologies.

Keywords: BB84 protocol; Blox-Ben method; Cryptographic key; Photon; Polarization; Quantum entanglement;

Quantum internet; Quantum mechanics; Quantum signal; Quantum state; Quantum superposition; Quantum
teleportation; Quantum theory; Qubits.g
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