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Information in quantum computers
(working up and searching)

In the modern world everything is based on informational technologies. The computer is a
universal instrument, that is used in every field. Without it there’s nothing in science, banking, studing

communication and so on.

Modern world is endless multiplity of information, zero and uniform flow, that is transmitted on
radiochanels, telephone network. Today you can contact the person, who is thousands of kilometres
away. It’s possible to the most difficult calculations and so on. All of these and another possibility is an

infinite set of computers and information networks.

Historical analysis shows, that informational technologies grow in exponensially great speed, and
today developing quantum computers is being discussed. Now many scientificul work is published about

quantum computers, information processing, quantum algorithms performance in it and so on.

This is all due to the fact, that a classical computer can no longer cope solve complex problems.

Many customers have requested that’s why scientists began thinking to create a much more powerful car.

This task is very actual today, there are many question about it, and these abovementioned factors

speak about items actuality and work is devoted to the discussion of these issues .

The aim of the work is clearly and visibly describe quantum computers, it is to provide

information an quantum methods and modeling of complex task through a classical computer.

There work discusses two main directions. He first is the Grover search algorithm, which
performs the database while the second one deals with the application of quantum methodology for
knowledge bases. As it’s known in search of information in knowledge bases one way conceptual search

task.
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#Hinclule <g=im h-

qubit psi(l, 2);
rector<dgubity> q;
q-push backigubit :: EERO{) );
g.push back(gubit::ZERO() );

greqg regig);
reg._ fesdigopr::H(), gopr::ID()); ff Generate EPR Pair
reqg. feed (qopr: : CNOT( ) ; f¥ Generate EPR Pair

reg.push fromtip=si):

reqg. feed{gopr: :CNOT(), gopr::ID());

req. feedi{gopr:H{), gopr::ID(), gopr: ID{));
int M0 = req. MES(D);

int M1 = reg. MES(0);

ifiMl) reg.feedi{gopr::X{));

if(M0) reqg.feed(gopr::Z{));
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Jobodbgbs: 3035659 M®, O™ Ym39e0 X-0bLM30L SOLYIMBOL GHMNSIHNO OLYMNO Yo, H™MI
A(X:y0)=1'
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sergmGomdo:  35630bowmm  m3g@sdmmgdo:  U=I-2|y¢><yyl, V=I-2[€><E|,bosg
|E>=\%NZ Y|y >.Um39053mM0  s60b  J356¢HMG0 ,0mbsggdms 3s%s“.  Vmdg®os®hm®o 890dwgds

©5359300db0OMo B3BoLM™6.85806 (VU)*[E>,0mgs sz% VNogdbgds Yo 39JB0O056 sbamls, 36

9.0. LoLEYIS B5VHWO SEBMMBO® 06905 |Vo> IYMIGYMBTO.

3560569985:  m3g@o@meo  VUIgdmdMmbogds 6w P 3obgby.  595b0sb
1 .y 2 s
<€|yo >=\/—N=sm;,56‘(j 9L 3M0bY 35BHo6ss. 5649 9.0. oo N-ob EOHML ]'Pz\/_ﬁ’ 36 s=7; VNo@g®agoobsls

309&H™M0 JgomdMIbgds @bbb@mobomg‘%a.

0535¢00m0 N=4-mgz0l:
50 890mbgggzs8o B39b 239LsF0MMGDS N=24B¥oFH0 s GMIG0d) gHMosbo 1 JmdoEHoom.
239U5F0OMARdS k=round(%\/N)=round(§)=lmﬁ>53'g@ob 8930mbgs, GMI  25ws3fFy30GH™m  dgdGOL

36HMdgDs.
Lfgobo dgmBsmgmds 560l |Wo>=|00>ws 8989y 30496980 35058500l 3g0mgdL:

: e [ 11 YN [ ()
‘qi) =H 3"00} = '_\HlD) .]3 = [E‘ 1 —1 ” UJ] - {E‘.\I;

A AN

KI".

9)-

fd | —

5379350, O™ f(3)=1¢0>s f(i)=0yg39es i#3-m30U, 35806 33996905 98930 do@BoEs:
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3b65bgm, OHMJ M39M5GMM0  993035¢9b@GHMG0s 9.5, 0B HBoMGO
39MH5GHMMOL” :
2
S ifi=
D= N
2 IO
— Iri1+#
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96 89990 d9dmnbggzol:
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530 6. 356 Mo 3mbzgddo

6.1 J356@Mo 3mb3g3EOL godm3zengas

d9dbol  LOLHEOGROL  SLHTOMWGdWSE @S dgdbol  9BRJBHVIOMBOL  Jobow(gzsm  dgdmzo@sbmm
939660 3m633933H0L 36905.0Mm©gbsE 3U5¥OMd 3Mb3g3GHDY 0aolibdgds, MM boddg g35d3L
32b0L 35BLMB. 306393E0 3MOL 30MMd0MO FGBEIMOO LEAMWIBHMS. 3b393BL 9J3b d9d90
Sbgno M30L935: O3 MBOM BBGMIIEHIWos 3MbE33E0, 00 MBOM 3mb63MYBHME0s s 30MH0Joo.
59 3900MEMEMY05H9 OO bsbos 3mdsmdgb Google, Microsoft-o3 s IBM-0g.

935660 399456030l 0b6EIM3MYEB930580 356G M0 3mb3g3GHOL IyMTscgmds Fgodergds
s0f9M0Wo 0yml GMAMOE GHoWwOOo BMbJaos. 30mb(3933Hg00 bJoMs 033wqd0sb Lbgsslibgs
30639du@do. o03608bmm, MHm3 J356@G MO0  dgdobozol Bwydgdgdgwo B.dmGO om0 YdOS
939660 394560308 0507985303000 BMMTooDIoL  2odmygbgdols  Fgliodegdermdsl  3mEbols
Lbgosbbgs bgggmmdo.

93960 3mabodogobGogs (quantumecognition)s®ol sbsgro Lggdm 4356Emmo 89ds6ogol,
3LogMmEmao0ol, woby30LE030l. 53 LBEgOMTo gsdmoygbgds J396GHMmO MMMl BmOTsoBIo
3mabo@ommo  dmgagbgdol  Im@geoMgdobmzol,  OHMIEgdLsg 809303690056  5@o30sBOL
dgbLogM9ds, SBOHM3B90s, 363931700, 39HY39GH0WgdOl dowgds.

306393(390d0L IM©gwoMgdol EOHML J3s6GHMmo 3mybo@o30LG03s 9YMHbmds ®sdm©9body
36063030500 e dmgzegbsls:

% 96003690 ™35605 3mbEIJLEHMOXMBOL 2oagds 3mbEg3EHOL sblbolsmgol;
% J396¢1M0 5MHJMmdOL s 06EINGBIM96E00L 93905 3063933H9d0L FglodsdolbmdoLsmz0U;
% 939630 Ly3gmdmBoEool goggds sHswo 3mb;3933Hgo0lL s©0dmBgbols sbLboLsmzgol;

3936096900L  SBOOm, J356GH MO M9ME0sdo  sOLYdMIL  9J3035w9bGMds  J39BGH MG s
30603 0mm md09dBHgOL ImEOL. 5§9sb 299mIEObsMgmdl, GMI J356@Go 8gdsbogzol mgmGos
d90degds  998myYgbgdme  0dbsl  Mmam®iE  3mabogool  sBseobolmgol, sb93g  3MmaboGomeo
00993900l s0HgMHobmzol.

30260@ 060 M009J@0 bolosmds 98I0 M301909d0m:
*  235J3L 3mGH9b3owmdol dMmdsMgmds;
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*  33543L 5dGMo0B300l JYMT>MIMDY;
* 3333b 3m6H9gu GO Bgdmgddgwgds;

dogbog®o  3.490D9609M0 (oML, GmI  LoBygzs  ,0EMIMIMdSC  60dbogl  mgG™
»09U539BEMBIL” 30MY ,LoBsTZOEgL™.

6.2 3mb6393GH0L BMOB0MYdS

06g3m®3s30me d9bsdo 30003 E FJNMEYOMID gOHmo FoMdsEgdom 094gbgdgb J396@Hw®
9900m0L. A9630bowmm J356¢ G0 3639330l BMEmBoMYdS.

3009J35m, 335936 S={Si}, i=1, n LoIGSZEY, CEMBol {Si} LOBIZ)Id0 FoBdm®Egboos Na=
{1, 2, ...} bLobom. Na- 603bgd0oL, BobslosMYdYE0 M30LYdJdOL LOIMI3wY. 3MBEI3EHOL BMOIOMmYdOL
36mi3gbdo Mbs FgoMBgl 8 dobslosmgdgwo Bodbgdols LodGsgang, GmIgeog 6 dgol 53
3063933 do 96 56 g0l s M a; sMHoL MMIgodg 3mb3MgG o M30L9ds, 33996905a;oa;.9.0.
A;608560 bslosmgds Hyzowom (a;,a;). 953565539, POMMIMYo Md0YJBHL F9godegds 3Jmbogl m
5m©9bmdoL 60dsbo s n I6oLgbyEMdsms FogloTo MmO MoMEYBbMBS. 5333500 339d690s (muxn)
2396BMm30gdol do@Gmoge.

3Mb6393@0L BMOIoMYdOL 306390 9BHI30 gb 30Ol MomMmgMEo bodbol 360d3bgwMmdsMs
0065M0Bo30s, 96 Fomo  ogmys MG  J39LoIMS3EgE. TJMOg 9BHa3by bgds 93 60dbydols

bodmoegdom  0d 3M6309GMEo  md09dBHadol 5o,  G™Igms  LsdMowgdomsg  bs
3903 3m6393¢0.993090>  1bs  ogmb  MdogdGHOo, 9By ymzgwo  3mbaGydo
009 EBHobom30L  33dmbIL  oeboby Fggoligds. P;;  s50bodbogl A; 60o86oL a; 3603369md0ol
d9b3900600L BESEGHOLEH03L 00 N 3mb3M9gGHw mdogdBdo, MMIgems LSTMSWGIOMS3 F0MNILOM

3063933 .

i=1,...,m;
j=1,...m;
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85806 A; 6036obocmgol 3996905 P =Y P @5 P=X; Py, a;00a; J39b00653@9qd0b

_ Py, ...,
30bg30m. 03olbdgds, Gmd P; + P, = 1, 35806 (p(p):(Z;—ll'Pzz— P—m)
) L m?»

99900930 93930 90l BowrEGHM30s. o3 005l 60dbogl, MMI 350Y0bMmm  3MmbB393GOL
3990030l LoBMBEY, 564 M5 LOBMLEH0? 43F0MEIdS 31b(3g3EHOL SOHgM..

S 3m63393H0b LoIM3WgHg F90m303bMm™ BHGMg]EHMMool 369ds: T(L) GHGsgdG™O0s 9fimmgds
O35O dogddms {S;;} i=1,...m;  j=1,...n;  LodGsgwgby obgmo L Fod@GHowgdol Lodmsgergl,
OHIgmomz0Lsi  A4;6086900L M30U90500 JOMGMEIMBS  SMHOL MDYy @(p) BMOIom +g; -
LoBMUEHOM.T(L.) GHM9gdBHMM0s 30 gobolsbmz®gds Gmameds T(Ly)-e< T(L:)< T(L:)+e.(CF)-a s60l
30639330L 396Mmb03MM0 BMmMTs, HMIWgoE doBLLBVZOWWOos T(L.) GHGogd@mMosms LodMogwgby
@5 obobo oMmImoaabab Lodg@®momwas dbyogl 3mb3Ea3GIdL, 96wy Bsmgds@ozMMs  dsmo
193560300 Aogligdol Bmds obodsgrmEos.

A ©5 B 309930l bgdob@ozm®mo dlgogligdol Bmds godmomgargds 999gabso®a:

21C (dis (C(A),C(B))

. \
Sim(C(A),C(B)) 1C(C(A))+IC(C(B)’

Uosi IC 560l 0bxgm®mdszomwo 3mb3g3Go s 39dmom3wgds

9990093650050:1C(C)=-logP(C).
IC(C)-C 3mb393@0L 0653mds30wo 30b393¢0 ©s 0< IC(C)<1 8mbm@GHmbm®os s 50E0&O.

HMmOE Bg0mm 90360369, vy 3mb3g3BHL FoMdm3sa9bm 565 0BG, MsTgE JMdOGHIdOL
L5d5e9gd0m, 35306 Fgliodegdgeos 9935sMMm obobo Born-ob fialiol 3s9mygbgdoo:

P, W) = <P IY > |2
T <1 ><Y Y >
< @I > |2
P(d,¥) =

I<PIP> 24| <DPAY >|?
Lo@o3 @ AW 50b08b53L 4MHMBsbOL Q93053 9dsL P s ¥ 39dGHMM9d0LIMZOL.

S LodMsgaobomgol S={S;} LoliBHgdol dEMBsMIMBOL >ELHHIMIE m ©s N Bo@IMowy® GoEbgzgdl
(26033505060 39dOMOYE:

ny

m

In >= Qo Im >=

ny my
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139O0 BFMSZO 06356056@FGOOLIMZ0L A9TMOMZEGdS HMYMO3

Xim; n;

Pimn) = ——=——
(m,n) ZimiZZiniz

©al336s

LogOom xoddo 89230305 3mdzsm, MMI MsbsdgMm™M3g B0DB03MG bosdgs®mdo J3s56@ OIS
30330GH96Mds 259Mm0fj305 OO HFsEO. gl 5GOL JobO JOMOMHPO VOMGINGDS. OSSBOJMS Y390,
939660 30830993HIO0L M9oe0Do3050009 XIO Fgodwgds Ml oMM, FogMsd gl bws dmbogls
doOGHMm  FbmwmE  0do@md, OHMI 3OMdgds AL 39300  LsdgEbogmm  JodsMmmegdol

239005339005%9.

OILEOIMO0M 9GO0 80dEObIMGMBL A5TMMZEgdOL seBgMbodomeo dgmmEydols

390m33e93s  J3b@GHMMo  3m330vBHYMgool  Lsdowgdom,  MMIIdo3  3390wg396 o
d9L5dEgdMBYOL 35650 DBTd0. J3956GHWMO 30330vBHIMYOO SLOYIEGOID M39M30JOL JId0GHIOOL

39699L5BM3M9gE H0Eb3xdBY JOMOOMMMO®, M3 BOOL Q5dMM3e9doL LokdsGqU.

3830J60Md, MOmI BsdMmddo oMo Homdmgzaaoby ob, Mobo godmEgds dobms.
B53MM3To 3505 MOl Fobbo Mo 3563 M0 330MEIOOL Logombo s dsldo 0bgmE®Is3zool
53853905 5 dqdbs. 49630bowg MmEmo 893ga0 J0ToM0)Egds:

1. 35%g90do dgobs  aMm396M0L  SEMGOMToL  Lodmogdom.  ©s  d9IJR0  SM0OL
3565 g0HBIom godxmdIYds;
2. 3m©bob d5H9ddo 356 Mo 3mb3g3@gd0m dgdbs;

659(>3do dmy356000 85gd3L Fogo0mgdo, MHMIWGIOE 390 Lobog9b dsBYdT0 dqdbsL.
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