” Sciences of Europe

VOL 2, No 2 (2018)

Sciences of Europe
(PrahaCzech Republic)

ISSN 31622364
The journal is registered and published in Czech Republic.
Articles in all spheres of sciences aublished in the journal.

Journal is published in Czech, English, Polish, Russian, Chinese, German and French.
Articles are accepted each month.
Frequency: 12 issues per year.
Format- A4
All articles are reviewed
Free access to the electronic versiojoafnal

All manuscripts are peer reviewed by experts in the respective field. Authorsméthescripts bear responsibil-
ity for their content, credibility and reliability.
Edi t ori al ebxopaercdt dtohees nmbatnuscr i pt s éopimient hor s t o al w.

Chief editor: Petr Bohacek
Managing editor: Michal Hudecek

Ji $2 Posp2¢gil (Organic and Medicinal Chemistry) Z
Jaroslav F2hnrich (Organic Che mBibchamistyy) | nstitute o
Academy of Sciences of the Czech Republic
1 Smirnova Oksana K., Doctor of Pedagogical Sciences, Professor, Department of History

(Moscow, Russia);
T Rasa BomlEB.IRKk |l en Lesk8 zemRdNDI sk8§8 wuniverzita v Pr
1 Naumov Jaroslav S., MD, Ph.D., asaig professor of history of medicine and the social

sciences and humanities. (Kiev, Ukraine)
1 ViktorPouriPh. D. |l en Univerzita Pardubice
1 Petrenko Svyatoslav, PhD in geography, lecturer in social and economic geography.

(Kharkov, Ukraine)
f KarelSchwaningef Ph. D. |l en Vysd&é&€hgkok® bBRe&€8zita Ostr a\
1 Kozachenko Artem Leonidovich, Doctor of Pedagogical Sciences, Professor, Department

of History (Moscow, Russia);
T V8c Pigner-Ph. D. | 1 en Technick8 univerzita v Liberci
1 Dudnik Oleg Arturovich, Doctor of Physical and Mathematical Sciences, Professor, De-

partment of Physical and Mathematical management methods. (Chernivtsi, Ukraine)
1 Konovalov Artem Nikolaevich, Doctor of Psychology, Professor, Chair of General Psy-

chology and Pedagog{Minsk, Belarus)

= =4

¢Sciences-o0of Europeée
Editorial office: KSi g2kova 384/101 Karl 2

E-mail: inffo@europeasscience.org
Web: www.europeascience.org



CONTENT
PHYSICS AND MATHEMATICS

Rysin A.V, Rysin O.V,

Boykachev V.N.Nikiforov I.K.

THE PARADOX OF SECOND QUANTIZATION
AND THE ELECTROMAGNETIC VACUUM IN
QUANTUM MECHANICS..........ooe ot 3

Tasmambetov Zh.N.

ON THE CONSTRUCTION OF THE BESSEL TYPE

INHOMOGENEOUS SYSTEMS SOLUTION....14

POLITICAL SCIENCES

Vagina V.0, Tkachenko A.A.

RELATION OF RELIGION AND INTERETHNIC
RELATIONS IN THE MODERN RUSSIAN
SOCIETY oottt 27

Go Ch.
POLITICAL AND LEGAL FOUNDATIONS FOR
THE CREATION AND FUNCTIONING OF THE

SCO. it 31
Soong |.

GEOPOLITICAL CONDITIONS OF BRIX
DEVELOPMENT ...coooiiiiiiiiiie it 35

TECHNICAL SCIENCES

Andreev U.P.

REASONING ON THEDRIVING FORCE OF
THERMAL DIFFUSION AND MACHINES
CAPABLE OF DEVELOPING THIS FORCE....39

Vyshinskiy V.A.
SUBJECT AND METHOD OF RESEARCH OF
CYBERNETICS.......ooiiiiiiiiieeeeeeee e 46

Dudnik A., Bondarenko Yu.

MODELS AND METHODS OF GROWTH OF
PRODUCTIVITY OF WIRELESS NETWORKS IN
COMPONENTS OF COMPUTERIZED SYSTEMS
OF MEASUREMENT OF MECHANICAL
QUANTITIES. ..., 53

lvanenko S.A, Bezruk V.M.

SIGNAL RECOGNITION WHEN CONDUCTING
RADIO MONITORING IN COGNITIVE RADIO
NETWORKS ... oot 59

Rodionov A.N.

USE OF THE FUNCTIONAL AND COST
ANALYSIS METHODOLOGY TO STUDY THE
PROCESS OF SUBSTITUTION OF UNIVERSAL
PORT MACHINES FOR MOBILE CRANES.....66

Slezko M.Y, Ovchinnikov V.V.

DEVELOPMENT OF TECHNOLOGY FOR
MANUFACTURING HOLLOW
ENDOPROSTHESES OF THE FEMUR FROM
TITANIUM ALLOYS ...ooviiiiiveiiieeiieeeivceeenee 10



Sciences of Europe29, (2018) 3

PHYSICS AND MATHEMATICS
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J I{JtGJHdZBQ MisOls! | ftesHBd O] &3 tOMMdzOIlsted 9 Ols f OtcOH ts¢
M) BmdtsoOdd] obkttcduyudtsets CoOddstso OdzgdWw o CoOdgstsoats?2 o
shdetst d fOLOHSEMBe. wlsOIs! W HOYI oL @Bsydshls: §sdvis:
hj2mw s def daj feddawIsts?2.

ABSTRACT

In the next article we continue to consider paradoxes, one of which is the mathematical justification of sec-
ondary quantizatin in quantum mechanics. A method for solving these errors and paradoxes is proposed. The
article provides an opportunity to understand the nature of interaction from the point of view different from the
one currently accepted.

Sdzs Yo' jr fddgsle izl t§ QaEsgenQ@zdzC1dad@).d uj MCdj EwOodzj dzdw [ OF
o] bkteObteazfijiidedj ztey HddzG | 60O, -¢ sOP ,dzj tiad fj Is i ROIs"dz! is s 2O, Wt
rNddemo, CsiWWdydieamy e R gzl ged @l OLdiddgAizdzO

Keywords: WentzelKramersBrilloui n met hod, classical Max wel | equat.i
equation, Hamiltorlacobi equation, Bohr postulates, Raylgiggins formula, Einstein coefficients, Maxwell
Boltzman distribution.

| ZOyOdzj ' ©OLBjtY &3 o8 BISHY LS Whd Yy dalissisrsy izd(j Ids 115k, dz-
Codz" s pPIZO C shstster | R OO s jids g dask syt Wdel§ Qdg©, o' § dMOdzd o
& j (MOdsftesdLotd dr j) ds owRdlzh Hoj ded@hjj 2( fStatmfdemin §-21 . 1 4 |
HWhgj ftsH Hj2Mflsedj d o dzj "iprijcHs ot Qi) jCds ttstfflss dzd I dzts 658 © € t54 W
ftsdv) fjtejatsu’ MmdMmsj dr f s§R OGS s ¢ dzjeccdBsSidy,j 1) ®tsd tsizd § O h
Hetso dgv dz@ Htekzes?2 [ 1] . dkBYi6HDjaasetsd dgjusisiip saftoh HIg - dzj o

dzj ded v S MW dydj desso 5 dath & @@ d RO ¢ 9 IS diS i Ie) @dzP g 5> H § dad v
p0dOdzs©® § &ZOMMJdU] MSBEt & @6 s dzg U JSIOT 5 SO € s ffyajddzdzy - u d ) dzj da
kst® o §wdsddyj qqm@s@gsmaml WIWjddpishy jddEs e toj L zdz SOls ©ls o j 1

Jteqdzdzs 1 dz0 (1si). [ §OwOBEEMOEZAdRNGD Ouds | dirdidzd yj, It
(1)

4 15 G dzO f) dats shdes o dz' le3) st g sfdfciTs , o Isjtstedd ¢ Otedsded U
dzOB dz8 H O 3" Bd o j dzd yd dzO d3q fryizeh dpfiplsiofij vdzcdPty | Hiali(dy' L fHl2Od dzOH dzj % d Is
Yjdedw Mmslse jlsmisakzes h dr stk tdBlOBEc S as.s tow Gapg®lsy | o tsdz-

deso OV WEZdS ydw detwOjls oamMfsisdOlsj dzr gz tesdzr . v OE o

Xin = g Yo Y n0X )
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d d&fkd MO

e, =1, Y, >/ )Y dx, ®3)
ClstTOFEOCIjtedL £¢ s § totsyzthH didzaizztad daf " MisOsdCj H&Y ¢ Otd
1 51 BB, GEtidEse 5ydzdgy Is sG® Y & qaijdzls3] :

nBHW L toj Odz' -

qd3jsls CazOmMMmdyd ME ks L OsadMmddBshmis: df
G R LdjteilduimSdns LdOujdd?2. Jrfdhjd teOs dzj dzd |

([ - §or” +1,d*/dX)Y (R) =0, 4

GH b =lbgwWP/2, 1°=>?/(2m). [shndto (4) d&ddd:

o = >/ Isgw (5)
q
gy =>WMY+05), 1=0,123.. (6)

RMatHY dLn L &OEOkdy tedL E4stsdm didaRjst -
GilduyimMSdd EkEtetse dzd, d&ZzORtsHJd3 BOIsted ydz § L dzj o34 dzlsT

:\I_lqub./q/z, 1=0123.. (7)
d ddf zdz MO _
tG ¢ =-iWSoA.yy, §=0123... (8)

R B Mdzse OBd & f 5zl WdddS idstodsQ] b MCg S OO dafilse j . v
Ud dedqv tstesdls d Jifkzd e M SdlyOdzds'sjs, d W dzkpitadeidddy § § J te] -
Ldzjteedw 1 dzj CltetsdzO, x Is § @§ls B ®stz!ChdzO i Ay jidsi2 ¢ dzj S IstetsH d dzO dizd !
nOOCIsjtedLizjls tOHdkM tstoededsy deff o ' e o IDEOsES, iz0 ¢z0O ttelsf d3j te, L
fd MO E { djC stetsdO.Bir] o g dodids, d Ufitps | Gsw Hizj fted Yy o3 € tsdzd
COCtsets wlsdatsh jdzgdw € otsdzdesaZjdseWHdz® ygudgdzed Ylrlsste gsj ded st to
HOY s twOMytejHjdz dedetsj o j toWwedodtdAmisRts | tcOMYy sdztsy j ded |

W = (207 1(3c%)) e, ©)
CHE EMC L] ddj womsdyr . i indafdiglses yed G d

qL dzzyj dedw  wodzw jlsiw SHdSE] td 2 ¢ Owdsdduj S d2
n=Ccoant, (10)

g OMistsls® dL dzEyj dd™ BEkZOE zHEREYE PHOFL MMy &G F Oz YO d:
dzad yj MEs2 yYyoOMmbssslss? CdzjBOddwY BMyddzdeylsstco, 0 d dz
Isj demdoe detsfls! dLdzkeyj dedv fHtesf steydtsdzOdz dzO0 €9 OHtOl Lz

W=@¢K&%ﬁﬁ#m=
= (ZCIZM/1 a’ /(3031‘)) ﬁt]co§(wt)dt= (11)
= WFG (3%) = (WY1 2)a?) (3%, §=0,123...

lted ©"otsH (11) o Eydd, vyt MmMtejHdzji L d2OyyJ -
dzdgoS(r} tcOo dzts

(1) fjcos (ut)dt=1/2. (12)

lted {stsds, §tsdzdzOw | dzgj tcdsdf e j ¢ Q tdakt dzdyy j ff St & s okl oz
yqddzdzw kste® o MOy MStsd kfsOdssdah j &My tjy ddsj
[ =U+V, (13)

GH] fljdydod dov 1 djifstgdzdyr ydhdyjsny s



Sciences of Europe29, (2018) 5

V(¥) =- fjF ()dx= (Is,w*G /2)cos ut (14)

O ¢CddzisdujMcov 5 ¥ stdkzdj
U =I5, & 2= (Is,uW/S / 2)sin’ ut . (15)

1 sHfMs@oade o (13), dgOR sH U+ V(@)= meyZa¥2=const
[ =Isw*& /2 =const (16)

RMS dzs yOw f) fsfRshi s fsfmdjHdzj 65 Msslsdash j -
dedvw oj @qud @ltl), {sdzydd:
W € 20202/ (3moc)] E. (17)

9 | Qess@ dglsittsets UztsB @R[ J B ' ZO f tog H &Y dzti20 ] D dzts &1
L dzz ug ded d dzj d'tsUs's telf Q@ H Do 1 dfids o) WO 1y dh Yz | s §
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dbst St dgd), dO ol deyilg dadz' ¢ d(L - sH
dgils ¢ [g@ghﬂz®dgd364cgtﬂzjglz a4 @isOH 3 Cdag iz Yo s B3O 6
s5d0 A0 W, n §Hydzd fEinisttds H dzigy disH detse 5
dzj ded v 1 dzjzttedsch iz WO HEZEBR H dztsy | dats
[2]. Yise' [fdgtarzydlsdH fPtcOp OUdgtshts? Isjt
rdzO f tej H dztayQCdE® s Hisifig e jfitedsjwHskt jlsds. 1 Zfls -
dqw 1 dzj S lstets dids ocz@AE SR B O R dzs 2 toifd fls jsdy dzO R
CO¢ B dfipC dzff n@zts dzd § . R BZQdgts dadats ditiig edspidRicuty @H O H dzv S O-
Is

0oz Qgd
11T %% Ot
T anIET
IFIF G

OQ—
&
20 N0FaF 0

ocgeEg ot Po
&
O]

5§

fts CoOddstsots? Isjstedd §totsdiptsH dlck)lStsds SdE0  fhdald jifjlamjlzj s & t
ABHj YyoOfmlsduyr dL tsHMzsE s dicofifdsizls s o tswldsdz] fifs figlsOwdzd @ oj H d dzd y d
Hiekatsy, {djtcjlsdujmSd B Hdsizs@dadess, (hjr 600 §tdsdj |
dvlsts o WdLduimSs?2 kO IsdHpelsjj “ffioifisesvididiidzdl & d { ssd § totsd

Ifjorj CoOdidstot) toOmidEs sl fidg S Ofdmige djcds s dzO f) | dzgj 6@

W=y [ (18)

[fded ydmds §cHBed & otselBflzodms dzak@O Ol Bkt dzs Odzdzr &Bd 1§ j t
COoNgs Ists | dzj b d™ dL dzkyj daf™ls e 1j @ffdidg@dzO o dc j a3y Hizd

Wi 7 N A W (19)

O dzse dydesfmils! HOdzdesce s ff thiplshadait@iz' o dsdzjdd, dzjudstts 4 Gzglz® s to s 3O G dzd
sdj oBLBEZYHY ddzsets MmMisskted sSfdzOldiEiz =it jflscdolj O ss Is@S
dzd o3ts, sO¢ CO¢C dOrtsHWY M ddOL rCo@iHdE di Mds OdglaMsHigOdediEtsids ff j t6d - T
ietso dzgj MEA dzPsdsi 5 C o Odzlowmladsd HyjOtedd fpgedL 2 99 t6r, fted
Bsy il dLdzzyOl!, 0 hHkOadb odestj s zdz@bsd @Glis'd M- sHdls! ) § 6
dzsdz MsmMisswdzdd MECtsdz? k6 Hdtd BHsE ddaoEd d3, Is i dejOn oW Y Mydzh Is | 2 dab
dzj dzd J§ ojtesvwisdzsmisd 1 tod tsBdcTy deloOy Hsj dadgstEtiste jif Hi iefBRdafagiRLn L tc o dz
nOttOSCAy=8 d Mse Mise j dedzets  t51C0s sizkzzmd te@dgP tlsso SBS5EHO, mMudlsow,
BirOded ] d ftedHEZBOdd 1 iyt ¢ daklyde'j XHzdz O@C HFdg,j - sSHESO H
Ylstse"™ ®setMmdatse Ols! sz todfusdeigl)ts.dzOfdis diztsls dndf. j € UpleslD da! @B O f dzts
Wd dzd § dpjlesteX dt dL dzzyd ded W JeBf J B s 3L bty fs tedzy C S d2OR 5H 5 H dzw
9 dzOh j2 bjitstedd, OS¢ COSC dbs sl € dsts hdgOdedPw s | tsacly i dzte aldfls dzdzts 2 o
90]jls dzjsBrtHdBsMIs! dL iz wjj dEHw odgd: HdMGtejlsdzr 7 G-
BdIsOR.

({ mMdzd Y4 Oltdsr fsHe jtoe dzz Is ¢ OoBLH]j2Mlsoades Mt

V\/q?f;]tj'd_Z N,J nnil (W)>w; (20)
WP ElNg gy T (W)W, (21)

EHNo, NvT ydfdzs Olstsdimane sfeikseYdddsd uj MS et ©Oo dzso j fydw
fsslko jlsflso j ddzs. RL (20) dedh ¥ 2 Po dyfiflasedids:, datiys j ddtsts s Is d
btcOdz' dzOW f dzslsdasfls! Htsdzy BeB s lsH.d dz®C shpdsizize dzqletsd & d2®O fi) iy d3ts Is te
o jtesWisdasmis! or dzzy H | dzdzr 2 H 6 gl Se@ s ORI ' o oijtdfs 5™ dzd § s §
kOC d odedL o Mddk bsets, vyt ©OMMEOLds OjlkMw o Oted Odzls
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tcOo dzgso j Mdw d&BjyHE d&OctejIsHBI MBBERBOEI dO diLlskl yEsisdzr , st j
BT 3 ddsd Mo jlstsdy ( yy tedetsj  dhjL rdlziytg adzdfij o) J, tc ntdB toCisddets do ®sLB-tc O Is dzts

N, gy, + N B 1 (W) = N, B, 1 (W) . (22)

ydlsr e ow, ybt o {Istsd [fiHEkdpqitzd® i3POdzOH | dzisdia ju d d3:
Chtosdaso 5 {dzgjecdwads LOHOY sfW ©OMY o] Hj dzj dad §

N, =Cexp[- E,/(kT)], N, =Cexp[-E,/(kT)]. (23)

U
L odzj

VHd M Mdzivkils EudMis!, sfitelH Ldeizdla | dgiste 8] o dds j2- ¢ 51 W
fdhrdd o oadHi:

Ami eXp[- En /(k.IT)] + Bnni f(M[- En /(k.l T)] = Bnin I’(M[- Eni /(kJT)] (24)

[Isf)s 1O, MECtOh OW dFQzj j degdztsy d Is j dz!
exp[- E,/(kT)], d ftddd 50w ot oddBOddj (18),

r(W) :(Ami/Bnni)/{( Bnin/Bnni)em[M/(kJT)] - ]} (25)

Il 7Oy jdedd Hdzv €t ¥ dyddep@izisfOs dndfistegls Ocdtizsditsdzdf Y4 MS sets sy
dzlz y J Azgd sty § Is' Bdz@Y d MOdets, Jfpdizdd fMEBSHEstedd { dej ec v, L dzk
dr fteddydf O Mmtstsise jlsmise d v Sfdts v h) Yedodawdly slm{tyds Co Ofzsdsdzd ylz o
o2 Whttdkd M Moslse jlshsojzisfy 2W & tsdgdszeAs 2 ( $ PMMd s C o Odzls &
Uimes?2 Isjstedd. 1 SHSB ] Siftjorlgidadijls figyr o tcts@x pdediy g (19) ,

ydd tsHddzsets Nefijy chdddzvisls tste O
W o= A SW,, . (26)

Odzi § fteiHfs5OGCO] IsMmw, Lwigitd’ ¢ SPiPshHyds) dfls mMyddstsets § sH A
kOdzdzs e 5 L dzzyj ded™ ! dzj 6¢ g SHEGE Y €y g & HQ dibdy j YafQH - S5 56y
Ok &Oktedyudscts | dj dij dzls @ &Y tied § bsis1e H ¢ Hz@JO5 O dzdss. | [iydst »

Avy =8[R] 27)

Yied it RsHnYinp j ¢dklzj dgdafls dzg u-
dr &5 ls dez v BOlwdyude 2 L dzj Bjdes 5 CosteHddOly (7):
(%.10)2 =>NI2M) =[E, - Ejl/(2mw?), §=0,123..., 29)
fodys &
M/n,n-1:>n/(2rn)”/):|En- En-1|/>:W' (29)

[ Odzj § dzj sBrtsHddts o' yd figepdiis 'L Vdztsfte dgrfztafsfoss yda' Md dzz stse s,
Col WWdydidelsy ¢ ssd3 tslsb tc Oz B ©gdieh)is sdzzdgjdsa vistige d ta G dighp O dzd W
Ldzj EEgoW/2ls0C €0OC  jy ddUsd &7 )sBOL 5

C>WE/(2mWw) = 2EW?q” /(3m,c®) . (30)

Jftwejrnjddes dL (30) dafstc dgPustcofupdascds Q tel2] Wy HAlO Is Sty s(tdat qizdz0 Is
jdEs dzO2HY 5 L dzOUj dad W dzv | Qs Ry Yk ek RIB@s GRS dzls O dz-
dscets dLdkzyjddw. Jtd {lstsd Hj ZOjkMY §jtjntH Gl ©H-
Gsdj edzsc s MAzEyow € by Tk cdsdz §kzky & L Odj d

2 2 2 2
Fonl™ = Xl + [Vl |20l 1)
Ay = P07 1(3C))|r,, ). (32)
( fdzd EujfMls: dLojMmisdizs WistedBzdzz 1 zOdS O, S lsts-
COY fodizy0jlkmw dL Eddsyj ddv Ystedkzd (25) d&O Wist-

Bz izz ¥ dzglzi) ©
r (W) = (Wexp[>wi(k T)] - B)pw /(pc?), (33)



Sciences of Europe29, (2018) 7

s sihlsOs dww  jv " stoBzdks2 (25) By § &
@O MOl  1sOCyj d Ctiw¥¥dydjdhl' C2dghlsj2dz® H v
9" dzzy Hjdzder m fJjtejrtSHBE

B = B = PCIW) A, = 4p°GP (31| (34)

56 zOMmdets ( 26) Hdzv ddzlsj demMdoe desmisd dL dzzygd dedw
d &34 § &
W,y = 40w /(3S)r, (35)

n|n| :

[HBOSCE, COC & odHdd HOUREZ Rieds brsdls | &Ml OwOWwRBS WD § OH |
fsddshls: ¥ dO kjstdd dLEtmptd” o Moskejlmisodd i
C&OMMduj MC 2 { dzj S IstesH d dzO deflstsds, §dO @sitn ©EaY Iste Aattaydy Gj Isfw s
GjLkd 5OIST . utBmso | dedzs 1a®) fj2 dej tsact ff dzth & @ dzdzr) QRS fgzlz Is & fy ls -
syt d L ijalds? Cpjdidaslzd € iy asdasiyvdsiBEe HEkzd 20 HEkZEO Mt
YseBzdzzO 1 ZOdS O (33) d -tc@d ke joe jdsizidasdl  df O the dzrdzedgOdzd j i3 L O
1 sdz y30dz0 (23), kOC € OCC swfQfy findswion s Qv My Bekg e d fdzd ¥ o]
Zydlsro0jls oL OdBsHJ 2Mise d jdkzfduizs ls doofftfiffrifGzEpip dardiplstss 2zis B @ dz! dzf =t
fsissiklz {dejtecdw (L dzlzyd dzdff"ts dazy dafsdgisdi 18 a3 fpist de@patpf v o o dHJ

cog(g) +sirt(g) =ch(s) - st(s). (36)

RL {1Its?2 Wtedizdzr o dH dats,f topsuysj fisfipld j @t O figfds{ @&dzd 1 Os j dzd y d dz"
dzedw o HAdzO®BIC] oL Od d3tsH j ffrsdatsfy datdf fels(d zefrpidasch vl e Is Mitsp s v 2B
dzj dedv MOBdr defsgi 3§ tetzisd3 00 f 1 3¢ i @ dzlj dets * 9 ssBbd, - QisBC Y ictgdd L |
sLd20y0jl, uybts dLdjdjddw jBfmwdiydadedYdzj | dridictls OsH dzs?2
dedv ddzd ddelsjctedtotse Oded W Iz o itfstsziptsls detffipdsdjodts H Ble['  CHistdsListda@iyls O ¢
fM3j dzj o dHO WkdSydd) Hisd @ztcO DS jotOd Osj W i ot otfinls)! 5B 3j dzO
LS sdzj dzydOdz! dzf 2 WhkdS ydQ I1sitO0 defifiets to dsRttedd dsjsts ,j C 5O s H dzts 2
O OHS) jrtdddd dL kzzyjddj fdsdogH jsBb sizsa 62 dB Y 6 dzts § Metiz: dzts
WS yE®(. I1ted (st fjtj s, o Of@tesdd Blfets- stsBz ¢ OC 1 st
sy detsfyls!  dzj Moew L Odz f dL 3y daj fledegi ty EBAZIUSQLSY O, s b-d [u]
L IsssBlp. vt jMmisy HitjntH o distgOskf odss fdisidzs if tes Bl o s s dzts y dzts M ls W
MowL Odz M kZdsdatsy j dzd j o5 dzO CHisdiiddeCz Isd¢ {f stisefjdpME S ¥ dptsipldsd] oas f S5 dzts i ¢
odH]j dBdddis?2 jHdddy"' {td sfise]d ts@dpddd WS sz@d yRHdsgf@GEd | 2 J &
9 Ottcbkdgj dzlsOrn . st dfjsiC Of Ot mup s3¥}@ d2 dak s dzfnodstsc Ils MEh j Milse &
I Mdzj Hiplsadj L OM®BS dzlstsfilsd totgtsls didotiztetOdzts dsdsts finlyf jj T steOff + dzlz y j dzd v
f OH o BHdts2 Htetslsdo tof s EzOdGdgExhIodiH O jrte( T
d JMmis! L O¢C Gudas df' QfdiPedgCdrdzO O dzO dzs 6 d y 4 dz

G(s) =expt 5)/[1- expt s)] =1/[exp(s) - 1. @37

I dudzs, Ut OS2 L OF tsdi=pRR TS s da? IS El s f Sz s Ceo
&zv jIs dLejxOls! " kd IstcOisd (&JHIStS% COlsOf Btgséwr- fﬂ? ® -

Wtz dzjr St ) @. [ mdzd Isjf g 5 (37) UtGddZWlS‘
G(w, T) =1{exp[>w/(k T)]- T . (38)

[fdd o VWstdzdi JLdkzyofts20 et feld d(7Uls sB'hse fMise j dadst
fsHMisOo d 3 = kO WJ Rdeis Ry btetophibisglzigsgrnid 1 JLO0C0O) . [Isf
W(W) = 25W* /(3¢?). (39)

LBz o L dzOUj dzed i L deb WOS tekisRdjr deiftaidi®] ©O@CL 2B MH | O dats
U dedd L OC sifias ki @idAstise § dzj d?'z‘ucﬁ-too@ﬁ]ﬁ]l;@ﬂslvstsag st dgj e dd dL dzlzyj ded v
s s :

G(W, T) W(W) =L4exp[>w/(k, T)] - T(2>W* /(3c%)) . (40)

RdZ i3 MO Bdigf L OKBC dzlz s & aitlz yBdad 8L Hf BdzquOMlssls Od. v jfj ! o
sftjHjdvjlk d §dskdshls' —teeigbdts ) Hzodgk dd W d dzfz fldtss dEo Is | © s |
fs steBdlsOdz, O L dzOydls d 1 ditsdsjdbtpdnis @ d dgjOjnly teg) dinj dfj &dd»y L -

Y(w,T) =1/{exp[>w/(k T)] - B(>w*/(4p*c?)). (41)
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15 Mkld, $O¢ (It BLEH,j dnlasdeHsddss . o vHO dg figllg 2 M Y te o  d L dzlz u g
(91) ., Nzobiexprv/(k T)]- ]}tsl]’tthStGBdlsoﬂ ' ddsiJds Yeduddlz oL«
Hidwjls ©OMyte) Hj dj ded 1@%‘%%%%@@% r%st?dzdgtéc%%qtj 1;3‘17’0'35;
L 2O PREJ(AP°CY) T 4 dzj 8¢ § Is d U TRFNdDts dgdSe® Hs 8az4 & 673 € s 66 BBO & dzd Is dz' 2
dLaizzyjddj dO COxHB2 GOL sthtglso j Oigdd dsd{diz, 1 Widsde dslz dzts2 1 dzO«
dzd yo o0 destedzdtetso sydz?) 2 Sead W W f W juRd) Is3sls@8z o Mtsls-o jIsflse
LOdZzO f Ijdg, vyt Hdfsd [J &GO com®UBoks@Y odd) Isonwh ase j Is fiyk
dL dzzyOlsjdzr , O dzj dzj Ctslststed @B JstBi BaE 2 OF tecstdylbdgitetiaptis Xz dizdzts dz]
dLeo jMmlsdzs tssCEZHO 9L W arhddikls g d&30 Glxrd sde st O gl dizlzztizdly) | © 1 ISts
o sdzdzO 3, Cwlststerj Bkl BINREEHBLOEWMBY By H jodej dadij MistsW Y

o odHj dR dMikmMSOlj d ds2 MY s
f(w,T)=(c/4) uw,T)=(c/ 8K T)W /(p°c’) =>w’ /(4p*c?). (42)

Il dudets, ybts MicdldsOdedz | oPadjjn BOdzdL dz) S B dO M tlsOR § o
steBdls’ O B dlskz Mo w L OdzyfzdovL OhfedisstHd] Qs 0 & j gz H e b | Bz
YO &3" d3 L dzj S stets BBOG dzd Is dz'zds J 5 ddEC g, tc OO datzy dasts dz's B 1 dgéigd Js ' dzd
Ldzj StesBOG dzd Isdzr d3 ff sdzj o3 fff jotsjsAsEa0". , [fstdys ifigh sHydz@ j o tjL iz
ftedud dz0 L Of tsdzdzj dad v tf to ts fifdste @fdzfm I8l odg j d@dstacdizts 5B Ok GO M o dzj h
Ldzj Ctetsd3OC dad Is dzr digfdzdnj izdp@REES Hhc o as'daflzts 2 . wf sdzals Odads § M4 4 te
Bzdzr (41). Rdzr 3 fdztso Odyefy, dzdg’ fifdzdt dizjugjcijlds d yg M@ df &ts -Msfls 5w d
fMewi! d BBRjd RBIyHE (oihis@dkihysdg J lota dhdd L W OCIsd
L dzj ClstetsdBOC dzgd Isdz" (3 Mtsfyls O aaizuezdn d dsdf fin ¢ tsatdz jOfldes ddrajfinficizgiings o sL H j 2
ftesyj M oMl sSddzj dzd v 1 dzj tSoflfts o tisjls olPyg dszsR ™ dPc da g d ¢ !
Yyjdzdj, d btscHO fOwLOHBSSMo s @O dad thlz al2®f tytsifip st 3 fdzj €O dzd )
btesdzO, WE@BMyphb dalzy v j dzdzs 2 otfzts Is jistg s telqdej tefd ofizfiz,uj ded W, o CBlstste
dMujLOjls. Of { OtcOls CoOdzlstso Oz 1 dzj § Istets BO

l osHisdy dd3 ttOMmdssistej ded jo d § det® fzls & 0 @ @zls tisgj Gsded{id) . § B dzff { lstsd
L dzzyj dedv, @eHj dMmCdz¢ ywOj Bz ) dapwyj PNz s0@OMY ¢ OS
@O HdMCtjlsde 7 wBdlkOn. MisaOECHFE UasddysiasojOlsfjdnls j oizr ,
dzs? CoOdzstsoats? Isjtstedd dLuezzUfeald mazi M) YBIGHE O] § oo
ofmiects fsdzEydls! ¢ 2 &0 .d yq jdda®Is j WE¥Asdsdigsjo . A tslstsdz , Clstster j ¢
fsHMisOoa dzvw L Isd L dzOyd ded v frplz h¥jtdrdsaglizaelds , ( 2% , 3B @RI  fiflssw - Is ! f
Gt CoOdstsots] tBtMdaso Odzf g tcl¥f Is@dzdlz" 30} FEOWAOR & Is iz C  dzOL T
B Bldijkdd, yYlsts Hdv Mistcds cAs Glisdz € BisHdisidtcEgdsvdz’ R s t8-0¢C 2 2 3.
Bzdr 1 OSSO o {Istsd f)dlz yosjshdaMe HeQle  dzChjdjetugi S se s O«
sBtsdatse Odzd ] tOMY to-j #s iz jy dg@s®f,dO'S lodpjdfdc s dzso f1 ISOS dzOL ™ o C
Ylbts WL dCWgistkld ¢ destedtolz j s @izt dzrun WiesledSsdzse, ftojHMmisOoade dn
LtejdzdW dzOh j2 Ijttedd t L OdERdgtis sidgizjoSLlOaftsikis H g 2 fplsfaiggd fd dzr ¢
ClzsB Oz dz' 7 ftetslsdo 5§ tsdztsy dePdgeO 3F kOC ] 5B tsfdaes-

FU % (2/3)0°/ %, (43)

58 & fydzts o dzgziizfids @ 5 50 & dzq Is dz' filts frfistisz jogd, v fats -t6 j Oz dts,j . Yl 5 daP € t5
LHOD O di3" &3 MOBd 3 »J 1 dzj © IsVidsleddtrddzO R d4j3dgdztds OCIsity  fistdfdyjj H § dz¥ § Is
d sy jls sl 0 Ok MW sl | dEislclOl s dz@ j o o356 das Mo j § s ezts @ fs dzad v ¢
Lz yjddY. 10 wL'Cj oktlhdscets CoOdidstso Odzgd™ 1 Ists
fsslse jlsflsokjls §jtjoitHl Yslksdss dL sdelszOd dscs

t =@/ /Mt r/o)f, (44)
0 L ydls tjLbkzd O dLtzud gdy = ety | QEEeidsssd-. 1 tod Yy
Wi dz aO cfo s 2 fr]dt!-' tizgstsczg J DB BIHO Ddzd i daj S § 50 ) ude §
COC dzs BOW tsdzdzo dd3j jIs 1 jsosdeaatny j IS lsfdtc 'ods dzdzts o 52 1 O-

cOCIsj to. rde olststedydzséts CoOdzlstso OdzdW { dzj S lstets BOG -
ddlsdzse s fsdzw BT dz dhMf sdz’ L so Odz"r oM sdBse Olsj dz' dzr §
A = OdivA=0,[ = (1M G/ tQ =rotd. (45)

] sdgv s dzts, yls s gradai=19ts ds ) dzlz 1§ G-
dBteso Cj [t dzy0 f sdzkzydd
div A+(1/7) O/ &0, (1) O/ t&O. (46)
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Rz &3 Mdzse OB &' o dHddzdzj QUsBY kI 'ZOMGE dd@o dzvj Chzs , O it
ststf slsj dzylfdP dats,e Cslstste’ j toOnliojj neOjdddfaAygleedisOc dzdlsdzzs MMl Oo
Lso Odzd t dzj Slstedyj MGz d [daEzokdEls st RO @dztzsc s kf tosh
hzs . foejHjd' § tSHMS2 Ro p dieftisdfdzjyloty CfiptisasciPlsesj dizgts| Codj ¢ lotwtes H  dz
Mz yod dL d3j dzd ¢z & 9 jodzdzi dadetzjnddztls H dzv Istse s, ylsse"™ MmMewL Ols

dedw f dMmlstsyded ¢ Gasd JUudzlzygj ddw o
D - (UCHUWF /> =-4p v D?A- (U/P)PA/? =-4plq. (47)

lojHYy deder | Lkfytetsh jdedV deizOlsis@ e Oo tg) detf OO BzOkB j O 9 (|
P?A - U/ H)UPA /2 =0, (48)

dzsf dMS dzs YyOs Is f sdzdzetsflis- § tofyelztf y O goBRMItc Cslstster j ftodmizist
sjdydOodztss ) fsmisttOdzmiso ®daff ootc sz @ity figls] W jCn SMNEY Iso w[ddzts o ™ R
Cdzs yj dedw ctsdzfnls(Ddst Ldzj € lsdejddrdgdC 52 d dB30O¢ dzd Is dzts 2

- (e M) /pt* =0, P - (e M)y /=0, (49)

{Hd2O0¢ s, jMmdzd HOdjJ dO fushyidptejQuoddsdi (APH),, (@) 6 PEBEIs| dzd t
TOCOdsh! oMY it Odz dad § o dff tatasls ' sty d® € § dzeflS 7 O bsd
Ldzj StesdBOC dzd lsdzr & o tsdzdz,  dedsdzqH de's s Iz 2O jlzdedai v (B8 O dzd M te j
ftoj HY sdzOc Oj sMmw wWOMY tetsMmls tafO dijted j Istisslf jidsj~uedd daf d2zddzjehyj Isd ¥ .
e BOC dzd Is dz' = ¢ @ Gz, 8 tc @ Ustedd o ftdtlRs@yls d 7 1| 1 Wstsd 1 delealr @O, j o
ikMw? 16 Hekzetdklz cto kY 20O dtd jzd§ & HeEBte dzof odH

mr h/ 1§ =rotd,7 Gp/ t&rot . (50)

1 OHts Bils&ilsdls!, vyt d vylsag My L dyisdzjcdadiy’ | dsth ¥ OOz di¢ algz ¢ Is
CdLdB kZCOLOdezse 5 LktePs dzj detpz+ v dzy diregl j| Nliztstc ff g lsd afts 3] daj dad & ¢
OzO, Ctbtste’ 2 ftedMmizlsmlso tso0Caly dgjdord S fzOENQ oudejmdsn dzjctote - o' o dz
dzj dzd 2 [ OC Mo j dzdz@, d Ctslstster 2 L OCdzs yojlsmw o Istsds,

&y t&divWw, (51)

ysfpstslse jslsokjls k0o dajfiiets cLdg sez0o s f s @dsit W W dydj destse
dzdvw Ctddujfmse © 1 dzj eel 2 {5 Oxits@omdsj2dzdstj sucdftfo @y j dzj §tedats
sddze©®. R LHjM! dzOHB GlEUBdEsdGs 3t oyl this o | O Gstrdg @ bt j 2
Njdz MsBds HO! MW d Hdv { dzj S Bt e d B i MizEz0 s tsdgje®@d v f de® Is d o
vshdn, OC CO¢ Mmikh jMmisoujss L ®6 tetiziz dz@ 1§ B2@ © dzjidzdf ' € s dzd Y !
Ldzj e dd M 1 dzj € lstots(dfPog. dzd MedmiQdzise tsdedetz i © oL WSO, Ists jfls: L
(54)) . Rdz" d3d Mmdztse O], dzg O dgfs"y j tsB B dzts o Gds(dyfyihEegeder s W' ¢ s

iSO ot otej dgj dad, J fdfdtc soajsislzy 334 dinded 4 s ® O didgjts -Is OC  dzO
6Odhlse j, O 1kt Mtshss fuzdtd dssth OEaMs sElssy s o MS &) 5!
d Lo dzj dzdv 5 otcj d3j dede 24) d if totgrocfsei®™ds. € toffL dBjlgdagB BN | |
8 tetsmistc ©OdzMmlis o J , sO¢C HidWAjtcsfgtztso @ j d3Istc | tc PR dziz te®fMisd
ddzg@.dz 1 " B tste q’L ZOYBddz odfsi jf OtcOHSC MOdzt -
ntsHtse jMilsiMmlse jdedets dzgj By dls HOIY o HOdMz dzj 2 -
o d dz dzr: GjLEd kOkts, f(ilssBz csotsEdl!

A=(1/L372) éX[A(X) exp(- icxt+ixr) + A’ (X) exp( icxt- ixr)]. (52)

]
Yy
H
o

5(7!-%

1 H M
explix(r +L)] =expfxr), x, =n2p/L, x, =n,2p/L, X, =n;2p/L,

(53)
n=n=n=°0°1,°2°3,..
[ Oda judmdzy j sipw  § sdzdzOY 1 dzgj e dvw fsdzy Wlkt-
dzts o , CslststcOW B9 dzO:
H = (/8p){E? + H?)d>x. (54)

g kB2 yjd ¢ fEHMisOs dz'or kM) L deBugEds (623) d dBJd &
H=(1/8') & {1/ CTHAMX 1) / A X, 1) /] + (XA DA X, D} (55)
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vtOLE MdzjHkZjl Gldkjlsdkis2ylty dduadas ks § OGS dtzOdR BOIs j
dev Istzigelzs , Ists Ml HBsdyds o' f sdz
1 =rot$=0. (56)

]l ftoslsdoe detsdz fipdaasddji de jedsjds, Yt ttOMMdisOlstedo O s daj teoj
dimMssydedS o odHj dOYUOdEO dedlsdrtsic Oy s dfdz' § iF dats Ifdusigddg-dzda d3 1§ to
o dHJ Ctsdzy O 9jCtstcO. oA to jligififrvn, © O off Ay MO ! B lstets BOGE
[XA(XD] [XA( %) H 5 dz)y dzO tc O 9 dzf¥ Hsdz@PtesOdg| dests.fy Is to © dzj B L DG dzs 2 sifd § s dzlz
LIssls fOLOHEBSM o 1 dzj Clstets Wiz e@IBAEL ] CHzDM ffigfdal W@ RS dz@hiP-o dzj dzd
mMdyd M&¢dn PtcOo dzj dzd 2 [ OC Mmdej dxfZd digjsfrtdgjHer o das@lsdhys g O [ 8]

- MH, /X =@/ O /M L o/ e =@ O

M /X =@/ O o/ B W/ He=- /Ol /1L (57)
Mo/ IX= o /=0 o /pR=1 =0,

I fzEy0O] d MY tdziodsg o G dechirr P Ists(te © S tslstster j dzj gL By dets Isto,

ibMw HOYj] bktcOo dzj dedlg’ difj ffistste O o fips GO YO tzE 3 & DS € drPEzEE.c50 52 Is |

9 0d3d JMis! btsd Ct5 L ORC delztdsd df f deif B3 p dzjudpd)eizi datbd foe@zd dz! Is ts dad (

MstcOdzMmiso z, HOs N | desd , toQsity dafjj HQvIs §deusdfj dejsdadfi@s 2 & o dH |
@/ )pA(xt) /1t =- ] A(X)exp(- ixct) - ¢ * (- =) expixch)]. (58)

R dL kfmdsedwy §sfjtjydshlsd f§sdy Ysksdss, -
kst Mdinkzjls dL (45), ddjsls ©Ooj dfse ts:

FA(X) = * (7) =0. (59)

l sdeV Isdets, vyt MOdts { tsdevrisd2ifm Ifotsdflls)jta! woetss f Isfdts § @S=p. Lz dzOf
Wtslssdtse otteh | daj ddjjls [WdE @) fifIsusesd iy siagQizy Qlztsd L (4 6 )
Mzl Jvy dsydets f sdzv Isp d difi Qg ls s tOF0M dzaR dad B Is tipeizts 0 OB L dzj ¢ Is
Isted Mtmis @aMzdA dsts §tod dOuxhnid@e davjsch-ow, oL OddsHj2Misedj
botsAdhis HOSNhdn Golstt djlsy pb OO lso jo - o dHj § Blsj dzyd ¢
ssHpO Rdz" &3d Mdzse OB o' ( Var=Qo| Gsthis o ¢ Bfifig e §- GO o jlsdffighs oL
Gjddw {dzjClsteduj ME Bisls 565 MO s o tardas 2 § 5 o toj d5j des sdzlz dzé o
dalz ¢ BOG dzd Is dz' o f) 1s fpisGRuR O s I tfodef O dz dzj L Qo dMmdl s o 6,

U =WADE A, FTAUDAL) +AKAR] (©0)

I fsfdzj Hdzj 5 udzj dzj f te O oLsdRO WIS ol jj lsf)ds e40E€ 6 8 p ls € Sis to
fHj ZOdZORYLTAiBjrd@dzj § dh EZlsMWH @dg@lezd stz e dzv § sy dzj L O dfd 3" &i3q ,
Elsfqfwvw o odH:

A (X) = Q20> x =+ 200>/ X[by (%, %, /(R 1)) - by (R, /%)
AL (¥) = Q20> 1 x =200 X[By (%, %, /(R 1)) +10, (R / %,)]
A (X) =Q2pc>/ x =-2pc>] X(X,/ A D

m M2 m2 m_ (M2 mn2 _ M2 2 2
ATy T n Tyt S\t t e

e} LY LB o) TED CeQBESK yuuel us il ugs vom
bit)=b: exp( ixc), brr(t)=brexplxct), by=by(x). 0O 4 HdUaq Y Fed fitinsodset o

i s0S ) oo anesfRER FYt o Oddouh g fd ) ® SO
L =2 a a, mic>bjbj, +bjbj]. (62)

m=1,2

(61)

B Mise j dedzs ff sMls tshdade dgwy P liglzdeg Is BHs'dzy dets L d3j dgw s+ mw  Mmts o
“lsfmw B Yd &3d udMazOid, Isuyy M mgd da iz wiBdgirs d -d  f 56 dzts
teso Ols Hiske M HEBEZc M. O HBE@ARG o wvdHdikinY v st esfdzizd - ud i) dzts
Isj dz' dzOv cdfitshsl L Qlssdz? o Qc flgfodr GdfHdgP-dzdv HSB e sy m
sSkHT sfdmr e0jls ydmets yomlsdy, SHd&ZOCt s (60) L Ists
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LHOI! Isjtteds MM oL &35y df Gl B3Pdals tiz Qa3 a'dB)@P] daP) (62) . ¢
Msdy, Mudlob sPWwEayswetddd R ( 62) {§ sdplsddety YdaBucEO dz Is s d3
fMzso Od3d, LHJjM! MH]j ZOdz "M @c, fifdssletits r s des ydd dzfffy {CtodD delstts-9 O dzd §
90dz ftod CoOdastso Odedd ktorduzj dzdw O:4 dzj teedd € 2 dz

hilsj 2dz0, StEHO L dz2Oyjdedw dd3flzd Mse L OB deddzd s j e O-
ststeOBd. [ OljBOIdUjMSd bt &syds thkzh jmisedls: ,

dafo/dt=y f- fH. (63)

Clts Mstslse jlsmMisalzjls dLo iMlsdes?2 o CoOdlstsots?2 d3j -
TS YUsttdkkzd HEZY §dskdshksd St O:
j =i>g/(2my)(Y gradY *-Y *gradY);

qv =i>g/(2m,)(Y gradY *-Y *gradY); (64)
v =i>/(2m,)(Y gradY *-Y *gradY).

l b= dQ/dt f sz yOj o3 Mo josfylsrood@y Isi) ¢ 653 Xaj ded™ ot o toj dij dzq .
vlls! t©Oojdzsa® (64), IsOWEHISE OO EMRzD H sianisd Odzd(,6 3d3" 18 Z H .
Ists LOSCtd fted Stltstsd dLdjdjddy 5 foshstodmss kz

- icxb. = (i />)(Hh, - bH): icx" =(/>)(Hh, - b'H). (65)

[sMs HO, jfdd §sHmlsOsdls: (62) o (65) f{sdzydds:

icx, = & a . (= 2)[by; (b, - b + (bih, - bbb, +bi; (b, - bbi) +

m=1,2 (66)
+ (bib, - bipi)y

fr MdBsyjd fekydls’ bktOodjddi (66) 5 O j dz
flso lz, jMmdd ftdsyddg

[0, bir 1 =byir - bitb, = dy0as; [0, k] = (b, - bib,) =0 [by,bir1=0. (67)

RL (67) Mmdzjukjls, vyt daj SHuagtda ezl i flskdls mdeb s O &Y dzd Is b
hdj BHdsEBEZz d btd@z 3§ d@fkzd ft

b - bh,=1. (68)

gYydlojismw, ylsts ¥dL dyd ffCft YoWsosudmlirgddgts € 1O das sls 'O - o W L Odz
dedj + dzj Shtesd3OG dzdsdetse 5§ wdpdzutiftg Ro s HsPIE € O6 ff byl dsffy o W15 dz"
CoOdEstsats?2 MdMmisj 3" M f j tcjdipd=<dlzr d mdpinlsidztsz W ipldsts dag@fdzC-dalz Is OW
Rdz" 3 Mdzse O3d, " Md3tsy | BBIsdEddE] jo Colss  edtdnjf dgjindkdO dedQls + dzj  Bfs
d fscdsh jdedj Wsltdatse, ka3 lsroadivd dif nf CoadafeLffif odzwdsd H i H o !
s MtekChkztokzdr [ad@§ & ©Hsiiordrpiad W bo, dz@yjfded BH dzts?2 Mlsstetsd
fOtcOHtsCM, d Bdz MowL Odz M Hissidey, dz" ylos frffistdeoff Ylse@ HEEsIO Ve Q@ i Is s
bsC O¢ i jtcOlststagd¥ O Y ldsdiusjsMEedo Co astlf-jidc Ol ®Has '3 Mdzseo ORd, f sdzOcG
Hdd3 GOHdjdzls ddzd HJo9 J oG jlalzfd 4c,0s® telis d3dz® ff H PL dzO y O dz! dzts

p=(/u/ e, (69)

d sMisOesdvw o I 3j KOBEY] yYdstcdsdsy d 1§ dzstsdg,H ddiz0 IstPEzRARE j d3 L |
cdydzzse (64) d (65) o o9dH]:

(6mm )Y (R)=(>/)Y (). (70)
4 HEkzets?2 Msstetd' , OB, dj Pdhgdemd @IS ststeH d dz0ls 2
Nd BB AHdf dmOls!
~=(>/)u/ e. (71)

lted {1 Issd3 dej stczHdets EBjHdLMmMY o MBdt Hjddd teO-

9 jdmsea® [ 9] :
(omn ) (Q=(>/)Y(19. (72)
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[H@OSCE o dzOh j o3 bintzby @z 1pEZO U @A[8?2 § SHRGSH 1§ histde dzj dzd
Miszf Ols! ®GHddsote] d3j dedes d YO HEE B s s d-fislf § @GRtk . sV L O-
Rz 3 Mzso OB § szl yOJ Ismy] dal eddast df@3y defeeh Is el § e gejoelzyf § dzls, yls
flsOo dzj ded™ d= ftoj HiNlsOo dzj daP'elz! dgfs™ B ' ees e BE sy e H ' v j o
d3tS>|Jd3 LIsts B WidedIls' Isj d3,dzswls(te sty t§ dePdstistiots dzty YsdEisd f dzd v

odH] 1 dzj SlstctsBOCG dgd Isdlz" - o dintfivls O jda"@ dedLrd3®@ d dzd M sMsB O
dech ftoj HMNisOo dzj dz" Yjtej-L ctizmbzlp dedy dztf G teztso j D IsBWOEC dzOL ™ 9 C
fslsj dzgd Ofz®mMe HO d f sdzlz yd ddiEffilp'dz” 2Ylo® Cizdz@y J s ste 2 o H Mis
b, fsdzEy®j Fgdydzr COLT™ o GOl | Bhilsg ) 20ts, slsCEHO " d
9 COyifmbke] GfjtOlttcd ( Mdz 4 tsolotslysdzdzs f teglstafd O M 2HE Oded
Codesdzd tedatsmls 4 otsLHj2MIsadY ), togf -~ BH WSS J i todte J fify  ts®Be'dztsh § dzd d
L Odz B Is! ( Qusdodla@idfnls o 5 H dzwdzjo tudgyjv? fiigjond®vded,L 30 Mo w L d 1 dzj €Is
O Ctlstster j SCOL'™ 908 sy  &EIOH 2 flgfdeds jz.0 dn dizr dgd] ffdzte-j Odz dz' o

90dd kyydg §j bOCdds GBtOL]HY s'di 8 tzQdedn™ Ifustiisdds() thiste jOdzddd
G catsdzdzs o 52 HEZOdRJL B (§ tEEGS OF thzB Y dis fflsf)izsh @) &' & W sls s d
f5 Mkl HjkO 1T fshsts filtscazodsy iy jubdmds dided & XY s dzdzj dz
COC d& dzOHts, L OfklOs fdsdrdd lshets dfficigaduson® degl]  pasgialzO d3q o |
Mils: . [ Odjj Mmud lsb® joledyv,ls s § | ted@jstsded ¢ dzj S stets BO G dzq s dats
Ol §sedsh jddw (dddjbBifyubsy ytketwpea © s§jEo-

bkl sfj tOktstesd qMfkEmSOddw (ddzd sy HJjddw) .

Ug lx)dy. (73)
¢ ydmdsd 34 dnfKHS QGJydsrifo 9O fisls CINGC{ fefsh d Wsttdkzda (dL
Rdj), CthksEOw OdOdsyddiD: ¥ isdl
>x2N
_a:C - W) = 26%4p 2 - B WNWdw. 74
L 8p fﬁ
HtcOo dzd & OW fsH™ dzlsj CtcOdAOBBH VW Isor tcOY j ded W ,
N(w)/r (w) = p*fi} /(>w*) (79)

d fdizyosls MmewL! &) HLE]LCodmagivdiise sd3 dMmyf M O-
jB R O Wektdtss d MfjClktOd ds?2 f§dskdsihls! & 1 djtecdd

N(w) = pfifr (W) /(>w°) . (76)
[ Odzj j dz0 tsf)dasse’ jdzQ dAPH) HRRB . of S0 d H | ¥ ste dBlz dzr
frisCO or ydmddls: Sldzsh jdedj SoiWddydj dessoe

Byyi/ A = N/T . @)

(s USttdkzdd csottdls &MiEHGkscqEEsGEDCPEslsdsil' ¢ dOR SH
B' dzO f jtoo 5dzOYOdz zOW o j to 18 Wiy dtisftplss d3 Of tHiae delstd Gz dstslzda Ly Yy st
iz ujdad W SBzfdse dj dzdzOW O daWd j &5 Ss G @y T @O -0 O s fis d3dzj d
Bsets L dzj ClstesdiBOcded Isdztsc s auQShfxity c3£ef v ( @ ndadgig Mg itgdnu d df iy sdz' L &
HdzW M Sdzls Ocdzdats 6 5 d L dzlz U dacflej fdsjolay)d,ts daO®atatsdej Lhe@ daj @aig - Z tej H
g dssmls: o' dzk yoHSjHdEdE 2 ts fitgjtedjj dzv § Is fyw

[- >/i)(u/ 1) - V - (U 2m)(te- (a/cA))?’]Y =0. (79

lted Lt Istsds d3F dosd § &3 f Otc UadXofiplzifipadvwv OB 2 WwIsBE &MT 0 O Ismw
ylsts Meghf! O o Moosko jsflsafdsdc s ®4&Ppdztsiisd, Af o= tsfip Yl 6Ydz0 oz
UMO/ 80, IsddBA=@C OCR dz' di3d f dztslotAEAFE O3 f tEglz Y O Is :
odqHddB {dzi Cstcduyui MEBsets MHjteydoOsh jes fsdzv, of tcO-
Nd dedesets yjtejL olststes? ojClstste fslsjdydodz A. RL {kSEt
(P$)A = (9p) A+ (k )divA, (pd)=(¢ p). (79

[ Odzj J EtwOoedzjdzedy (78) ftwdotsHdlsmw ¢ odHE:
[- /1) (/ ) - HO- Vib)]Y =0;
1 ° =V +2(2my) p? Vi(t) = - a/(cmy)(A) p).-

1 HjUdz) L OadMmdl sl #BJ Bjdd, O odjfbt

(80)
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fsHfmMsOodzv jIsfqpw L dz2Oyjdzedy (52). o Eyvybsd (61) {tdk-
yos Is:

A=(11L3?) ax(z,ao/x)l’ Z[a(x) e xiptHixi)+at(x)explcxt ixr)]. (81)

1 tod WEMedE o ydmdw s sfw Ci W dydy dast
aj, =4 () =-(/>) r'eri n(t) exptwin)dt. (82)

un () ML) § (20/(P)"? {(exil ivnnd %) T Drjal ¥}
3WPxq e x pxt)@'p) €
) Sdz Yo Oy , shbsOkttt d i ki 4 @dd sk g O Is
ko O Sdff puzf¥Gis 2O L dzz U dzd § 5 W 5 ls 5 dzO .
Wan =G &, 40 1(2) {SIn[i(WE War) /(W Wor)}(aP* ) (@°P* )=
Prn = XY v expC ixr)(p) Y, .

(83

rodzjj dJaijg b
(aFf;'n)(a+Pn'n) = S:1+ N(\NXO)] ; S: (Pr:'npn'n) - (XOP;'n)(XOPn'n) ' (85)

VRIS jrdddyd 2 )¢ttt s skl 0t dizkd ¢AMBISd cog jstHOs 60
fEMC O] dscts WsktsdO. 1td §OEdRBHY C MY jtdyuimsdd

d*x =wPdwdW/ ¢® =wPdwsinJ dJdj /c*. (86)
8¢ kyjltsds off jots) WHzO®) I§ ¢ d dedbyj 3] dzd
. 12 .
W= A+ Br (W) = (/)| G| = (u/ i) Co (1) Ci (1) (87)
fehdisHmsOdse ¢ d o' Wd i dg@HHCHT)CLERO Wds6rd R 1 v Is -
W,,'= 0° W, [(2mc®)[1+ N(w,, IFfWS = A, +B,,.r (W) . (88)

{Hd2OC s &' Wistedzazkz ( 77 )dzjd§tapinj of bgQsudgligis § 3 ddg §f d MO W
fedejcOw ¢ BEodhtjddwds fife2w2L)O dadz’ odg Hij :0 r yd fdzj ded § o3

NnAm' = Nn' Bn'nr (W) - I\In Bnn'r (W) ,
1= (Ny By (W) - NoBoror (W) /(N A) (69

lted BEfmdtsedd IsjtedstsH d dzO dseh®alind) ¢ H &3 J gO 0 datso § fyd W
Bnn‘/Am' = Nn /[r (\N)(Nn - Nn];
B/ Ay =UIr WI(N, /N, - D] (90)
N=1/(N, /N, - 1).

[fMdd jfjt: Eujfl: toOMMpOEYHej dzjj ciaf joad v dz 4] Is tz§ 5 65 dzds IO - € O
5 ‘djtcdvd o Msle jlsmEshy Vs oesligOe j HEOHICH] § dg H §  § TS
[ OC Mo-j kdkOYBOdzO 5 W stk drjs @ BWeydds: sls | ssds

N =1/(N_/N, - ) =1/{Cexp[- E, /(k,T)]/Cexp[- E, /(k, T)]- § =

= 1{expl(E, - E,)/(k T)]- 1 = L{exp[>wi(k,T)] - 1. ©D
b tSlsMs HO L OC tsdzsdzj todats dzO Al twA Hitkr3) duls ts
B, =P°CIGW)A,,. (92)

dbOdEscdydy 2 tjLbkd kO BT d& d o (34). [Odjij, M



14 Sciences of Europe29, (2018)

Eyy ssd3 Isj tedisH d dzOd3d yd MS tscfiis Ous@ v dgts o j tieftyfyIs tw3r s sz © s dz' dzj |
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ON THE CONSTRUCTION OF THE BESSEL TYPE INHOMOGENEOUS SYSTEMS
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ABSTRACT
A number of particular cases of one litfudied special inhomogeneous systemconsidered. fe
corresponding homogeoes systems dhese systentzave solutions in the form of two variables Bessel functions.
The connection of such systems wathelliptic type second order partial differential equations is shovinese
equationsuse in problems of electrodynamics, anttimeory and acoustics.
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1.1 6Ms0dts ¢ O Hidusyjdyf " &0} &lf trfc dftls j 6 b oy & Shse j dad
5 tejhjdzd2 emddLd SHdsEEHd & Mdmisjd HIWWjte) dzydo
) uOfr]Lsdzr"‘ I]'tstsq’LQISHdzrﬂ olststetsE s

PO(x,y)Z, +PY(x,y)z, +P?(x,y)z = P¥(x,y), W

QY(xy)z,, +Q(x )z, +QP(x y)z =Q¥(xy),

; w w Bl Ol Itsdz 82 ddasjtejif ftoj HMlsOo dzv s
ond osun RNk QUY) i PR et st ) &
(i=0123) 0dzOdzd s uj MSdj WkdSYydq ddzd o3desets-
ydzj dz@ Hebkrm fj&Odep i) B f s5C O

PO(x,y)Z,, + PO (x y)Z, + PP (x,y)Z =0, 12)

Q(xy)z,, +Q"(x )z, +Q¥(x,y)z =0,

sBh j2 dzj BT A WsdzsPte 0o 1 JH BSE@EMENEEE Yo dvilshv yOMlsd
I Aoy S SRS Ll

. to dJ s . o
M?STMBH&S@B‘*MSJ (X’y) d dzts & O dzd v T pthg degd Odz! dzts 2 G J
Lo, . I1sLHde] j B' dzd EkMmlsOdatse dzj dz

Q (X,Y) tSHdZ‘SStGJCBJdZ’dZBJIIJVﬂ@Z@h[%ZJISgEHW(Bq fd flsj dsr sdf O I dd udds
B & dz® g3 . Wiuydod drj WedSyd2 [2, f.220)]
I yOfmisdetsfisd, Hts Mmdr {dsd&s 6 Sdgjdz) ddnf fsH @ dedy’ ek 2~ § J 6] &,
smis OMmigfipds j d §f @iy dfvicOo r B yOufipdztsRdd v Mo di3d MisdetsMmisd MdMmisd c
9 ofgfijyd ot diRsitcls s s Badias OS>y J or atsHwilsmw L EMmMdzsed?2 Mt

¢ 5 tgsds datsRan g2 T f J to [ dgjsdzgzdddizisdz U d e B¢ . I HOdzzs s fd
YHjls Mo tsj G ts qfnfr]dZJHtsaOdzﬁ(W—Q@ 29 4 dz,Ol(la@ f& WL@q’@ftijg
tej L sdzOdedzr 2 Mz nyo2, sts j fls! dL Izu;dzq’; ls; 19]
toj L tsdzO dzfdzr o3q tGJthZq’Wde-

1y PY-QY =0,

2) ZQ(Z) [P(l) Py(lj

3 QY Q) 2Py(2):0 (1.3)

2) Qw+P [P( Q)y(] o

5) qu+P QPP [ (3) (Z)Q(3)J:0_

wq P10, OF 1 0 . onsrdzxzdsqcmﬁqizlzquds fd s dr

LOLfgdZ(jzoi )ir]cffnglsgs; &O stSHdz,g]tssqs ?Zm (& g e dzgg}sga g)%S{ Bl il 4 dels
(1.3) o' fcdws siyw Istsd § 6 ‘h g 1tz Baﬁ
1)-4). msslsaJLsfnlsa;dzdzs PV sR"(X),j ils

(1.1)1:tsCfSJHJd3 dzj ClstsEr j fr]a ifr]_l'sdi)?y)tpd_@fzi:sjis (rldzwz)ls(ggtsg s

1. {fsery Swdol ) dF e mdzwdﬁm%ﬁgm@@m%wom

K wow HSJ Os J J J r tcJ H
¢ dkzd Cstuu BURIIEOSe {07 ¢ e s k0o i ] o BB,
Q(x,y)=01 tifls Oeh 7 fedL o shlsgs dlz, {BDQ W™ - fncffnls;daammgf% b
H

& j sheerj Swderj d d= 'Mz g WY@ s, v e #& &G w4

d j d dutjcbdvtd j shtsj d (@1@0 )% A i =L ﬁ‘é-Z(lﬂg'%

dZscteOVdd vOMBOBB Isso 0O .\ fc] Aot HBHEEr w8 MdrH | ddw

fste, Byjd ®BOds dJLojMmsde s &e?ifjaldcicdd JotddtcPets LicO:

sCtej Misdesfisd Uy ¢, wHE Higdgddnd (@] smy B dzj J

s’ § Ctodor j ddzd o ColtthdjHBjl S]] S do{ids

oMo Ishw. ftojHMisOodzjdgder § o oadHj (s
2. utedOMmds tBh j2 Is] 5tday UrOX dfit Mdddsgwl d Ll 0e dSBfls sls ¢

hgd twihijiddj BHhdSEEHAEE2 MhHfMmhsod day(ls 3)s dd@as@nsliteomgd) oY Had

Yilsrtejrm fotsdLotsd def n (tsigdsgwdader = d §tej HMIsOo dzv -

dIsfqw o aq’HJ Ajdzi 8 HOdzdzs?2 tOBBIT WwWodzwj sty

gdyud
dr e

YOMmdsr & Mdzy0jeo dzj 5H &GS H dats 2
Z(xy)= aCZ N(x,y i=1234) (14) 1 ] cedw g ColmiE’ & Weodws ki f§iGsd
i= IjfMmjdy d onfmisod dedzr § f dzj 2 |
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2udmisj & , SBIWWhdqudy ds' Clsk&ERGPME®) NGRS ) bdscts g d

Sls BHAE2 §jte) dj dzs? . dzj SH Gz oS H dzlzé Mdfisj gz q§O 1 jfy
o 2- \~
Zxx+2m+12x+%- n znf§Z=f1(x,y), (2.1)
X C X =
2m +1 a n?-nad
Z,+ nz/ Zy+é§' zyznigz:fz(X’Y)’

GHJZ:Z(X,y)— sBh OW dzd d L a;fr]IsdzOZ’ng+1
f(xy) (1=, 1) ddz jd swmmsRyd”  y %y
dzd Heo kR §jtej d3j dedz 7 .

vtejBlzjlsmMw dLEydls: oL sy detsisd f sflstesj ded W

tojhJjdedw dzj sHdeStetsH dzs?2 MdMls | ds 1 d.wd 4 "
YyOflsdzr 7, sz eiysh: d Gl i i(%y) I)SBh dzj q’bag’fr]lsdzo ,

1. 2mal=1 2m+1=12. Utem(l—l,Z)-dz;gslstster; fOLO®R Ister .

-gé g - mg 0(2.2)
o y?

2m+1=0, 2m +1=0. SOYHB] kwOodzjddj (2.2) Wwodw
4 ZOYPEIs wagd d s islogi s 2y M dzv . 1 iolddiplas dz dstspjods M dL
S H dats to tigfi fgds p 37 - dzr 3 teih jddvdd fjtcotsets d olstte
slso jIsMmilseo jdzdzs [ 5] oBdzdL d BGMSBJ
2m+1 a nt-ma
Z, + ni Zx+é£- 1X2”f§z=0

Zi () ”1‘%()9 42())_ Y,()Q (2.3)
01(y):y 'J72 ))’ 422 :y g )’,

USGHO dz0 thmdse Odedd (1.5) f Oter
Z9(xy)=x"y 73 (¥ G,
ZA(xy)=x"y 73 (¥ &( ¥,

ZO(xy)=x2y 7Y (¥ G $Z9(xy)=x"y 7Y (¥ §( ¥

(2.4)
HO® Is yjiIsrtej dzd dzjuDdgts datzjjL @g d d 3"
h j dzthM deStesH das? MmdMmisjd (2.2). RMsd Lew (1. 4)
LOfdMmr oeO0jds sBh jj tjhjdedj] BHdzsStesHdzs?2 Mdmisj d3"

Z(xy)=e, X" ¥, () O( )3 sy a"q )y, )
+CX My Y (N I, (y +G xy ™ XX )y

Imtser j bystd fjttotscts dudfipldsdstsic tste jztejodedizy dzaff H @d( 2. 4), C
flsj &3* IdfO JXFﬁﬂJydz‘Oﬁ](tsBlszl?%@stf ri&g%)dﬁdls Bb_éguﬁlsftﬁcingﬁt@tsd
flso jdzdzts tjcobdviedy j. 1 51 o saeh g pEnd |
6§ G lzdz¥ to dalz ¥ @(ﬁ?tﬂaw—oﬁdztsfnlﬂd %$ gogJJGéJ[ g BBJrgdzgtsZaszszé% )
dzo fodeojHjdd j Mots2Mmise O Izlls)e>‘4cftr;>|3H)c;dﬁh’q:ﬁ’]'5[460':br odrno (1.2)

St T I e A N Ty

uj stej L OH 5 W(2“‘;4162) Bl ts fridzj dgdj Qlzd W (2
dzv te dz&x= Opy <(0) mqﬁ]m@]@]JWU%@g%bJBmsazMJz SHdSEEH dE?2 fd!
usEHO, CEEmO =dBruI T | ULBER dapyjizj sHdsEEH G2 fd Rl d
mdMmisj O (1.2) ddsflzg) bOadigyd &y j dzddzj 2 dzts

(2.5)
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vitste] BOEZBISB. L OHORO dzj SH deStetsH dzOVY  Md -
Misj &30 fttOo OW yoOfmls:, Clststets?2 LOoadMwlils s SHd2 fjt]-
34 dedas@ Yy Mstslso jIsMise j dedets, ©® COYHBA dL kEZteOo -
dzj dzd 2 MdMlsj 3" :
X2Z, +(2m+)xz, +|x2 - (02 - m)lz =2 - (n? - nf) (2.6)

Yz, +(em+1yz, +|y - F - nilz=y*- ok - )

sy, Mj=12) &jcokowr j ZFHAPA 10 mnodsdmhispdizr v

B lster . USGEHO, sBh jj tGJh (&Cf dZJ s M d 0
misjd' (2.6), ftjumkosd»] AU 4 t@stﬁégzg&z_wéh@%@t '
Z fissloe jlsflsokze b j2 tSHdZtSthS CF N%cg% BFK 2 37234”{3
@5 BS5G S uomlsdzz@'tmmudz@mqwdztsz fq - 12 ’
Misjdr (2.6). v* - (2 - nt)|Av, = y2- b2 - ),
ri2mlsedisj dz' dats, gﬁ]"SIISlESJtdSltf‘LJqucislststhSQ AagEJJH J iz | df MlsH
fMlselzs h j2 tHdsttsHds?2 MdMhis ( .5) dzO Lo J Misdzts.
gzsilsig,zdyz Himg@%?%démgda@m g ‘f,'adeJ Ismw  yOMmlsde &3 tej My
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ABSTRACT

The article is devoted to the influence of the level of religiosity on interethnic tension. Undestimier
tensions is understood the violation of relationships in society, arising from the escalating contradictions between
ethnic groups. Interethniension is considered as the sum of cultural predispositions and states of public con-
sciousness capable of leading to an open interethnic conflict.
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ABSTRACT
The work is devoted to the creation of the SCO, which is a multilateral interaction of states to ensure secu-
rity at the global, regional and national levels. It takes an analysig aftdrnational political conditions for the
creation and functioning of the SCO, as well as an attempt to identify current trends in the development of the
organization.
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GEOPOLITICAL CONDITIONS OF BRIX DEVELOPMENT
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ABSTRACT

In 1867the physicist J.C. Maxwell invented a microscopic demon that could sort molecules by velocities. As
a result, the temperature in one part of the vessel would rise, and in the other part it would fall. In another version,
the demon could let through altimolecules regardless of velocity, but only from one part of the vessel to another.
As a result, the pressure in one part of the vessel would increase, and in the other part it would decrease. If it were
possible to create an analogue of Maxwell's deritampuld be possible to create a secamheration perpetual
motion machine. Japanese scientists have tried to create an analogue of Maxwell's demon [1, 2]. In this experiment,
using an electron microscope, a computer and an electric field, the nanleparéice forced to move up a poten-
tial ladder. But this device didn't work with gas molecules; it worked with nano particles. An experiment was also
conducted with molecules of atomic gas, cooled down to a temperature of several microkelvins [3]. £hysicist
MIPT (Moscow Institute of Physics and Technology) are also trying to create a quantum perpetual motion machine
[4]. But all these analogues of the demon are very complex and do not allow us to work with gas molecules at
room temperature. In this aréc we propose a very simple devican analogue of the demon that allows through
single gas molecules only from one side of the partition.

sdzt yjor j Hijddgsedd: [ OC Mo j dzdzO, sjfdseoOw HdWWELJW, yd&d
sH O.

Keywords: Maxwell's demons, thermal diffusion, Carnot cycle, secgederation perpetual motion ma-
chine.
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SUBJECT AND METHOD OF RESEARCH OF CYBERNETICS

Vyshinskiy V.A.
V.M.Glushkov Institute of cybernetics of National academy of Science of UKiaine
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MeMisOos dzW H Odedgd i3 d L dzOdzd v o3q .
ABSTRACT

In the knowledge of the environment at the present stagevefagenent, the "secrets" of the behavior of
material systems that conflict with the aggressive influence of the laws of thermodynamics become more and more
actual. The article shows that such systems should be the subject of research in the scienteti¢syhed the
method of their knowledge is the principle of relativithis allows us to more adequately describ&ure: small
and large, simple and complex systems, what is the complexity of the algorithm and the material system. To un-
derstand that nature is "embedded” under the concept of information, as well as its compdagatand
knowledge.
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Keywords: cybernetics, synergetics, simple and complex material system, simple and complex algorithm,
data, knowledge
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Abstract

The article is devoted to models and methofismproving the productivity of wireless sensor networks,
which are part of computerized systems for measuring mechanical quantities, based on the decomposition of the
lower levels of the reference model OSI. The method of increasing the productivityvafrks is proposed, which
functionally combines physical and network levels, which improves its efficiency in zones of uncertain reception
almost twice. The model of the structural scheme of the device for increasing the quality of data transmission in
zones of uncertain reception or with insufficient noise immunity, based on-tedled method of monitoring the
quality of communication, is developed.

Keywords: wireless network, mechanical values, sensor, performance, signal, computerized measurement
system, information and measuring system.

Introduction. Among the various classes of com-measurement parameters in a wireless environment are
puter information systems and networks, a special placensidered [35].
is occupied by systems and networks whose transport The multtbeam nature of the propagation of radio
service is based on the use of raafioas a medium for waves, when each point of thgage is characterized by
transmitting computerized systems for measuring mehe fact that it receives signals from different directions
chanical quantities (wireless sensor networks). Therand with different time delays, multiple signals inter-
fore, when creating the scientific basis for the construéerence and their significant distortion emerge. Such
tion of computerized systems for measuring mechandistortions have a significant effect on system charac-
cal magnitude, the perforance of wireless sensor teristicsif the delay time exceeds the transmission time
networks is important on the basis of the modificationf the measurement data packet. That is, in computer
of the existing classical reference model of interactiogystems of wireless communication, as well as for
of open systems (OS OS / 1SO), according to which theired systems, the main rule is the main rule according
majority of data transfer tools are designed, created atw which the package must reach the endpoinbrieef
operaté informationmeasuring systems, as well aghe last its symbol is transmitted. But in the case of
theoretical analysis and the search for optimal methodsulti-directional wireless signal propagation, this con-
for modeling, interaction and management of computition is much more difficult [45].
erized systems for measuring mechanical quantities N. The conceptual model of the simple variant of the
Issues of the study of informatianeasuring systems network of scannet (distributed network with many
including the study of technologies for modeling, conbrandes based on Bluetooth technology), which is part
trol and interaction of computerized systems for measf the computerized system of the measuring system, is
uring mechanical quantities, are devoted to the work oeépresented by an open (rolosed) multiphase mass
modern scientists Klasnikova VP, Ornadsky DP, Osservice system. From the point of view of the classifi-
molovsky Al, as well as works by Heyer Dtwin J., cation of the reference model, two lower lsvevere
Lyrier J., Roshan P., Stollings V., Harley D. et al. described. Transaction, which is an indivisible object in

Formulation of the problem. The purpose of this the system of simulation of general purpose, was gen-
study is to analyze and substantiate theoretical foundarated by a bit that moves to the scatteret from the
tions, as well as to develop models and methods relatedurce of information to the consumer. Each phase was
to increasing the productivity ofireless networks that modeled byG/M/n with failures and discipline of
are part of computerized systems for measuring me&{FO. The universal imitative modeling system pro-
chanical quantities. vides collection and statistical processing of data trans-

Presenting main material. The comparative acted, detained at each point of the model, as well as
analysis of the basic existing technologies of transmishe intensity of the failures. The time delay of bits in
sion of indicators of measurement is carried out. Baseke transmission cinaels Wqueue) Of the given network
on experimatal studies, deficiencies and degrees df determined according to the formula for calculating
freedom have been identified to improve control syshe delay time in the queue of the multichannel device
tems, interoperability and increase productivity in exwith expectation:
isting technologies for wireless data transmission of in-
formation and measurement systems. Models of wire-
lesscomputerized systems for measuring mechanical
quantities and peculiarities of modeling transmission of
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1 N
Vuneues= N— I—queue (1) a. }i PO

a S ' Lqueues: = N

- ntl(1- g 1,/n),

whereadis the intensity of receiving bits transmit- (
ted to the-th statelqueuesi the average number of bits =1

transmitted and determined by the following formula;  Wheren s the number of distributed sudannels
of wireless transmission of the Bluetooth network,

which in this case is 23 suthannelsPo 7 the proba-
bility that the sukchannel is currently busy is deter-
mined by the formula:

N N N N
ar ar ar' ar

n+l

P - 1+ i=1 + i=1 +”.+ i=1 + i=1 -1
0= 1 2 n )
nin-ar) -
i=1
where} is the load on this wireless data transmis-  whereaiis the intensity of the receipt of bits to the
sion network, determined by the formula: data transmission network at that statis;the intensity
N of service of bits in the data transmission network. Sub-
é /. stituting all these values into formula (1), we obtain the
i1 ' following resultant formula:
r=-=— (2)
m
N N N N N
a/ a’, a/, a/ a’
i=1 n+1 1+ i=1 + i=1 +CO:03- i=1 n o4 i=1 n+ly-1
(7/77 )T m m ( m )"+ ( m )"
1 | I N
il 2 n 3/,
n(n- =
L1 ( )
Wd te?cy N

nén (- =y
( m )
n
Master unit "Master" &nsmits bits at odd mo- calculating the delay time in the queue of the single
ments of time, and the subordinate device "Slava" channel device with expectation-1D]:

a guy. This model has a hierarchical structure because L
the device, which for a particular section of the network W, oo __ queues 3)
is the main, for another site can be subordinate. An ex- d N

perimentaktudy of this model was carried out using the a a(l' PN ) '
GPSS instrument tool, with 106 runs. From the ob- i=1

tained results it was found that the delay time correla- WhereLquewes- The average number of bits to be
tion corresponds to the actual available ratio of networkansmitted is determined by the following formula:

parameters [6]. N
The model of infrared traffic isonsidered. The Lqueues: a nF?1
purpose of this study is to construct a -@hannel i=1

model of wireless transmission of parameters of meas- \yhereP, is the probability that the infrared data
urement of the infrared sensor network, the results g@hannel is n bits and is determined by the formula:
which would reflect the time and quantity parameters N

of the data transmission nmmaement of mechanical P=P a rn"

quantities. An imitation model of infrared communica- n 0¢ b
tion is provided by an open ombannel mass service B 1=1 )
system. Transaction, which is an indivisible object in Po - the probability that the suthannel is cur-
the system of simulation of general purpose, is gendi€ntly busy is determined by the formula:

ated by a bit that oves in the infrared network from N,
the source of information to the consumer. The model, 1- a’
according to the classification, is a modaIM/1 with P = i=1
discipline FIFO. The bait delay time in the transmis- 0 N (n+D)
sion channelsWqueued Of the given system will be de- 1- a /’in '

termined according to the formula to the formula for i=1
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where} is the load on the wireless data networkthe reason for the overload is timited throughput of
determined by the formula (2). Substituting these vathe source interface, bits are temporarily stored in the
ues into formula (3), we obtain the following resultantnitial queue (or queues) of this interface. Conceptual
formula: models of networks using different queuing algorithms
N in WI-FI networks are represented by an open multi-
a /i N phase mass servisgstem. Each phase was modeled by
SMO GM\n constructed according to the conditions of
one or another queuing algorithm. The resulting for-
a n N ( =1 )" mula for determining the time delay of bits in the trans-
n=0 / m mission channels (W eued Of this network is formula 1
a- i becase the model of this network is also presented as
1- (=) a multichannel QoS with expectations. The model con-
sists of measuring sensors and a wireless access point.
N Let's describe the operation of this system: the bits
a’ @ R) . coming from the sensor transmitting the meament
i=1 data become in the queue for maintenance at the access
As a result of the simulation, the parameters of thgoint. Next at the access point, they are in turn redis-
network operation were received, in particular the deldyibuted to the workstations that are their destination.
in the queues of the transmission channels of both d€hey then turn in the queue for processing to the de-
vices, which corresponds to the bandwidth of the transired destination F10]. 3 malels of the corresponding
mission channel in the case when thedlon this chan- structure were considered in which 3 different traffic
nel is maximal [6]. The standards of a network of typeontrol algorithms were used in various IEEE 802.11
IEEE 802.11 are investigated, using one or another distandards, namely "FIFO", "Priority service",
cipline of queues, which is given by using one of théWeighted queues”. A study was conducted to compare
gueue management algorithms. The main task of thise characteristics betemr these algorithms according
research is the simulatiosf a multichannel wireless to the bandwidth criteria of transmission channels, the
sensor network measuring data transmission, using difiaximum rate of transmission of indicators, the trans-
ferent queuing algorithms. Definition in practice of armission rate of indicators, and the number of subchan-
optimal data transfer control algorithm, by conductingnels. After a series of comparative studies, the Analystc
comparative characteristics. The algorithms used fdvierachy process (AHP) decisiemaking procedure
modeling ardgaken arbitrarily [710]. was followed by the following aggregate coefficients:
The queue management algorithms are requiredtioe FIFO algorithm 0.228, the "priority service" algo-
operate in times of temporary overloads with the maxiithm 0.222, the algorithm " Weighted queue$:55.
mum loading of transmission channels of a wireles8s a result of these comparisons, it was investigjat
network, which is part of a computerized system fothat the "weighted queue" algorithm is twice as good as
measuring mechanical qutiies, if the network device 2 others. Studies have been conducted that showed that
can not cope with the transmission of bits to the sourdke results obtained using the G/M/n model for model-
interface at the rate at which they enter . If the cause vy transmission of sensor measurements by sensor net-
the overload is the inadequate performance of the prerorks are the most accurate amongeotmodels.
cessor unit of the wireless network device, then the raw The model of sensory network at the conceptual
bits temporarily accumulate in the input queue of thtevel is explored. Based on the simulation results of this
corresponding input interface. There may be severaktwork at the standard band of the Bluetooth (2400
gueues up to the input interface if different service re2483.5 MHz ISM band), the formula (1) obtained the
quests differ in several classes. In the same case, wieharacteristic in Fig. 1 F10].
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Fig. 1. The graph of the dependence of the bandwidth of the transmission channel on the processing delay time

The standard frequency band was expanded by 80
MHz, and by the formula (1), the characterighat is
shown in Fig. 2
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Fig. 2. Graph of dependence of the bandwidth of the canal of transmission from the delay time to processing
with the bandwidth expansion

As a result, it is concluded that the bardiiv ex- measurement indicators, in this case, will take place
pansion, albeit at the same time, aggravated the ragidm one measuring device to another. The transmis-
transmission of metering indicators by the Bluetootlkion channel bandwidth dependence (C) is investigated
touchsensitive network, but significantly improvesfrom the delay time for processing in the feeder chan-
other parameters, including bandwidth. The infraredel, shown in Fig. 3, was olited by the formula (3)
sensor network is investigated. Thansmission of [7-10].
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Fig. 3. Flow Bandwidth Schedule Depending on the Processing Delay Time on the Channel Servitor.

On this graph there is a linear increase in the loatype G/M/1.The algorithm of the functional association
That testifies to thetable behavior of servicing devicesof the lower levels of the reference OSI model is
in the modeling of stationary processes using models pfoposed.
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Fig. 4 Block diagranof the signal quality status analysis algorithm

This technology was applied to research networks  The algorithm is based on controlling the bits of
IEEE 802.11 using the three abewentioned algo- the physical level frame. It is designed for the purpose
rithms. This made it possible to obtain the followingof obtaining the required information from frame fields
results, using formula 5, shown Fig. 6, 7 that contain information about the data medium. In this



Sciences of Europe29, (2018) 57

method, the network levekends queries for the physi- Only then will the netwde level send to the channel
cal state of the signal at the given time at certain intepackage and will order an order for its transfer. Then
vals. Information about the status of the signal is corthe channel level, in the presence of a free channel, will
tained in the field in which the first bits contain infor-order the generation of bits to the physical layer, ac-
mation about the speed of transmission, and othererding to the specific package-10].

about he state of the signal {¥0]. Typically, each of The features of thialgorithm were taken into ac-
the above states of the signal corresponds to a numigeunt in the structural scheme of a wireless data trans-
from O to 6. Based on the data obtained, the networkission device line that would serve as a communica-
level generates an idea of changing the states of cotion function between applications of the physical and
munication, constantly comparing the currantd the network levels of the reference OSI model. That is, it
previous statenl < n 0  0.1n case Whentt@ state would workon the basis of this algorithm. It is for this
change corresponds to<n0, the network level sends reason that the signal analyzer quality of 5 rice is en-
a rerequest. This cycle will take place until the situatered into the existing structural scheme of the wireless
tion becomes the opposite O ) (the branch is "yes"). communication device. 5

Fig. 5. Wireless aetwork device with system for improving the quality of transmission of metering indicators in
zones of uncertain reception or with insufficient immunity

When constructing the device, the blocks are diransmitter 3.3, a bus interface unit 3.4, MAC $eNel
videdinto modules according to their belonging to ondAC channel level 4, frequency band controller 4.1,
or another level of the reference model. The device imadio frequency receiver/transmitter 4.2, signal ana-
cludes a control unit 1 that is part of the NMS, a netyzer 5, physical leveb module, physical level inter-
work layer level 2 module, a sublayer of the level 3 oface 6.1, antenna 6.2, automatic frequency setting unit
the model level 3, a host interface of Jlbuiltin mi- 7.
crocontroller 3.2, an application unit of the receiver /
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Fig. 6. Chart of the delay time dependence on the load of the transmission channel

The saturation point X0 is detained by the The transfer rate of measurement metrics used in

formula: simulation was consistent with Peak Cell Rate (PCR)

1 the maximum data transfer rate is 54 Mbps.

— In the wireless transmission channels of this net-

0 V Rd work, the redistribution of flows will occur with the use

d , of the queuing algorithm "Weighted queues”. That is,

whereX, - the largest load for this network; the distribution of bits of information in the transmis-
Vq - visit factor for nodes; sion channels will be in accordance with the percentage

Ry is the time the bits are hosted for the ndde
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of bandwidth given to this class of traffic. The percent- The experiment was carried out in accordance

age of bandwidth allocated to one awther class of with the abovementioned algorithm. On the basis of

traffic according to its priority. research data, by the formula (1), the characteristic
given in Fig. 6
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Fig. 7. Chart of the delay time dependence on the load of the transmission channel

As shown in the graph, this algorithm introducesnechanical quantities is the most efficient technology
quite a few positive changes to the wireless sensor nef-data transmission in wirelesensory networks, pro-
work. This is evident from the fact that with a signifi-vided the level of inaccuracy of the initial data is 0.9
cant increase in the load in the transmission channeésd on its basis the method "redistribution of bandwidth
the delay time for bits in the queue for processing abf the transmission channel of the sensor network"
most did not change. That is, these algorithms moxehich improves service discipline in the queue, which
than triple the performance of the network. It is likelywill be describd in subsequent work.
that such an improvement is due toeduction in the
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ABSTRACT

This article considrs the problem of signal recognition during radio monitoring in cognitive radio networks.
The solution of this problem may be necessary in determining the belonging of the detected signal to the class of
secondary or primary users or in determining thgeapance of new sources of radiation, which was unknown
previously. It should be noted that this procedure can be combined with radio frequency control, which is currently
performed by local frequency control authorities. It should be taken into accedattlthat the air may be signals
that are not in the database of cognitive radio network management. These signals can get to recognize what may
cause the error of assigning this signal to a class of known signals.

Note that at this time, recognition @ognitive radio networks has not received sufficient development yet.

sdze Yyjor j: mMeasdk®clzy jddi MdecdzOdzise, t©OMYf L dzOe OdzdJ Md 6 dzaC
ttOHdt, dzgjdLojMmlsdzr § Mmdc dzOdz .

Keywords: signal detection, signal recognition, radio monitoritagnitive radio, unknown signals.
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