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AHAJIMTUYECKOE PEHIEHUE UHTEP®EPEHIIMOHHOM 3AJTAYM

I'yxos B.M., Unbunbix C.I1., Ky3uenos P.C., bepauukos I1.A.
Hoesocubupck, HI'TY

PaccmarpuBaeTcs ~— aHanmMTHYEeCKOoe — pelleHHe  MHTepGEepeHIMOHHOW  3ajauu
pactmpOBKH NMPU HEU3BECTHHIX BEIMYMHAX (DA30BBIX CHBHWrax. PemieHue mpemaHa3HAueHO
JUTSL aHAJIN3a TaHHBIX B HHTEP(EPEHITMOHHBIX CUCTEMAaX C MOIIArOBBIM ()a30BBIM CIBUTOM.

An analytical solution of the interference task. Guzhov V., llinykh S.,; Kuznetsov
R., Berdnikov P.

Is considered the analytical solution of the interference tasks decrypt in unknown
values of the phase shifts. The solution is intended for the analysis of the data in the
interference systems with step-by-step phase shift.

1. BBenenwe. HaumOonbliiee NpUMEHEHHE TPU TMOCTPOSCHHH HHTEP(HEPCHIIMOHHBIX
CUCTEM B TIOCJCIHHWE TOIBI TMOJYYHJ MeToJ (ha30BBIX CIBUTOB, B KOTOPOM
UHTEePPEPEHIIMOHHBIC KAPTHHBI MOJY4YaroT W3MeHss (asy OMOpHOH BOJIHBI Ha HEKOTOPHIC
U3BECTHBIC 3HaueHUs (momraroBas win (aso-casuraromas uHTephepomerpus, phase-
sampling, phase-shifting interferometry) [1]. OCHOBHO# TPYAHOCTBIO TIPH aHAIN3E
uHTepdeporpaMM B JTAHHOM METOJIE SIBIISICTCS OIPEICICHHE TOYHOTO 3HAYCHHS BHOCHUMBIX
(ha30BBIX CABUTOB. B cTaThe MPUBOAUTCS aHATUTUYECKOE PEIICHUE 33a]auu paciuiu(poBKH, HE
TpeOyroliee anpruoOPHOTO 3HAHUS BETMIHHBI (Pa30BBIX CIIBHUTOB.

2. Pemenue 3amaum  pacmmppoBkd. HTEHCUBHOCTP B KaXIOW  TOYKE
uHTep(deporpaMMbl MOKHO MPEJACTABUTH YPaBHEHUEM

1(X,y) = A(X,y) + B(X, y)cos(D(x, y) + AD), (@)
rjae A(X, Y) - CpeIHss SIPKOCTb, B(X, y) - aMIuIATyJia UHTEPPEPEHITMOHHBIX TOJIOC,
(D(X, y) - toJie (ha30BbIX pa3HOCTeN MHTEP(EPUPYIOUTNX ONTUYECKUX MOoJIei (momHas ¢asza).
D(x,y) = (X, y) +22N(x,y), )
rre N (X, Y) - YHCIO UENBIX TMEPUONOB 277 YKIAABIBAIONIUXCS B  TOJHYIO

ONTHYECKYIO PAa3HOCTHh (a3 (monHyio ¢azy) CD(X, y) U 3aBUCALIUX OT '€OMETPUU CXEMBI
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uHTepepOMETpa, M OT JIMHBI BOIHbI mdyuenus nasepa A, @(X,Y) - noxamshas pasa
cooTBeTCTBYIOMmas ApobHoit wactu nomoit gassl P(X,Y). AD BHOCHMEIT pasossiii caBur.

Ecnu B34Th ABE TOUKM Ha MHTEpeporpaMMe ¢ KOOpAUHATAMU (XA, yA) " (XB, yB)
IIpU YEThIpEX (a30BBIX CABUIAX MOIYYHM CHCTEMY M3 ACCATH ypaBHEHHH
s

1, (Xas Ya) = A(Xas Ya) + B(Xa, ¥) €OS(4( X, V)
1, (Xas Ya) = AXy, Y) + B(Xa, Y4) COS(A( X1 Y ) + AD, )
15 (X4 Ya) = A(xa, Ya) + B(X, ¥a) COS(¢(Xa, Vo) + AD, )
L, (Xas Ya) = AXa, Ya) + B(Xa, Ya) COS(#( Xy, Y ) + AD, )
15X, Ya) = AXa, Ya) + B(Xa, Ya) €COS(8( X, Yo ) + AD, )

l6(Xe, Ys) = A(Xs, Ys) + B(Xs, Y5) COS(#( X5, Vs )
I7(xB,yB):A(xB,yB)+B(xB,yB)cos( (Xg, Vg )+ AD,
IS(XB,yB):A(xB,yB)+B(xB,yB)cos( (Xg, Yg ) +AD
Ig(xB,yB):A(xB,yB)+B(xB,yB)cos(¢(xB,yB)
\Ilo(xB,yB):A(xB,yB)+B(xB,yB)cos( (Xs, V)

Janee nnst ynporieHus: U3J10KeHUs] HHACKCHI (X,y) OIyCKaeM.

1

4

()

)
2)
+AD,)
+Aq)) 3)

O0603Ha4NM HHTEHCUBHOCTH |1- |5 kaK X;- X5, MHTEHCUBHOCTH |6- |10 KaKk Y- Y:.

a ypOBHU CPEIHEN APKOCTH A(XA, yA) u A(XB,yB) - X 1 Y,. coorBerctBenHo. C yueTom

IPUHATHIX 0003HaYEHUH crcTeMa ypaBHEHUH (3) MpUMET BUJL
X, =X, + B, cos(d,)
X, = X, + B, €0S (¢ + AD, )
X, = X, + B, cos (¢, + AD,)
X, =X, + B,cos(¢, + AD,)
X5 = X, + B COS(¢ + AD,)
Y, =Y, + B, cos(¢,)
Y, =Y, + B,c0s(¢, + AD,)
Y5 =Y, + B,cos(¢, + AD,)
Y, =Y, + B,cos(¢, + AD,)
Ys = Yo + B,C0S(¢, + AD,)

Ecnu u3mensaTs (as3oBbiif capur AQ HempepbIBHO, TO TOYKA HA IUIOCKOCTH (X, Y)

(4)

ONMHUIIET DJUTHIITUYECKYIO TPACKTOPHIO, TO €CTh, JI00as TOYKA, COOTBETCTBYIOIIAs CHUCTEME
ypaBHeHUH (3) NPUHAAIEKHUT HEKOTOPOMY DJUIMICY, YIOBIETBOPSIOMIEMY CJEIyIOIIEMY
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YpaBHEHHUIO
2 2 _
a; X +a,,y +2a,Xy+2a,,X+2a,y+a,, =0 . (5)
C Y4C€TOM OAHHOT'O IMOJOXCHUA MOXHO COKPATHUTHL YHCJIO HCU3BCCTHBIX B CHUCTCMC
ypaBHeHUH (4) IpUBEIs IEHTP JITUIICA B HAYaJI0 KOOP/IMHAT.
Koopaunats! nenrpa snnmnca X, u Y, HaxoauM, pemas CUCTeMY ypaBHEHHI

{anxo +a5,Y = a5, ©)
Ay Xy T8y Y, =3y
&y Ay
X, = — Ay Ay
&, &
a; ay )
&y Qs
A,
y I
P |a &y,
ay 9y

[Tocne uckmouenus nepeMeHHeIX X, U Y, cucrema ypaBHeHUi (4) mpUMeT BU]
X =B, COS(¢1)

X, = B,cos(¢, + AD,)

X, = B,C0s(¢ + AD,)

X, = B,cos(¢ + AD,)

Xs = B,Cos(¢ + AD,)
y, =B, COS(¢2)

y, = B,c0s(¢, + AD,)

y, =B, cos(¢, + AD,)

y, = B,cos(g, + AD,)

ys = B,cos(g, + AD,)

Bolpasum cuHyc (asoBoro yrima B IEpBOM  TOYKE Yepe3 3HAUYCHUS
MHTEHCUBHOCTEH € pa3IMuHbIMU (a30BBIMH CABUTAMHU

B,sin(¢,)=

(8)

X, — %, COS(AD,)
sin(A®
(s0) .

() 5000

W, Beraurasi, ux Apyr U3 Apyra MoIyquM

X, Sin(AD, — AD, ) + X, Sin(AD, ) — x,sin(AD, ) =0,
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B BextopHOM BHe ypaBHeHUE (9) mpuMeT BUI
JUISL TIEPBOU TOYKH

X, | sin(A®, — AD, )
X, sin(A®,)  |=0, (10a)
X )l —sin(AD,)
AdHaJIOTUYHO, AJIA BTOpOfI TOYKH ITOJIYyUUM
y, | sin(A®, —AD,)
Y, sin(A®,)  |=0. (106)
y, )\ —sin(AD,)
Hckmouas u3 Beipaxenuii (10) wien Sin (A(I)l - ACDZ) nMeeM
[%—i—jjsin(mbz)—[%—i—j]sin(mpl):0, (12)
Sin(Aq)Z) _ XY XY

Sln(ACI)l) X1y2 _Xzyl
Jlnst npyrux (a30BBIX CABUTOB OTHOIICHUE CHHYCOB UMEET BH/I
Sin(AD. X
(AD) _ xyi—x% _ o 3

1

sin(A®;) XY, -y,
N3 Beipaxkenus (9) cnegyer
sin(AD, — A®, ) B,sin(¢, )+ X, cos(AD, ) — x,cos(AD,) =0, (14)
sin(A®, —AD, ) B,sin(g, )+ y, cos(AD, ) — y,cos(AD,)=0. (15)
o0beauHsist Beipaskenus (14) u (15) nomyunm
X, — X, COS(AD, )
sin(AD,)

PackpeiBas Belpaxkenue (16) nonyunm

sin(AD, — AD, ) + X, COS(AD, ) — X, cos(AD, ) = 0. (16)

X X

cos(Ad,)s,, —cos(AD,)—s, 2 +-==0, (17)
XX
cos(Ad, )s,, —cos(AD,)+b, =0, (18)
X X
roe b =5, 2 ——=.
XX
Bripakenue (18) MoxxHO nepenucaTh B BUIE
¢Sy —C,+b =0 (19)

C npyroii CTOpOHBI, BO3BOJS B KBaIpaT OTHOILIEHHE CHHYCOB YIJIOB (Da30BBIX CIIBUTOB,
Y, BBIpa)kasl CHHYC 4epe3 KOCHHYC, MTOJIyYUM
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2

1-c,
2

1-¢,

W3 nonyuyennoro BeipaxkeHus (20) u ypaBHenus (19) nomyuaem cucteMy ypaBHEHUM
JUIS HAXOKJIeHNsI KOCUHYCOB YIJIOB C/IBUTa

S, —¢,+b =0

~$,°=0 wm c’s,  —c,) —5,°+1=0 (20)

(21)
5212012 — 022 — 5212 +1=0

Pemaem cucremy ypaBHeHwmit (21), BeIpakass KOCHHYC BTOPOTO yriia (pa30BOTO CIBHUTa

c,+b
U3 TIEPBOTO YPABHEHMUs CHCTEMBI ¢, = —2——L 1 TOJICTABJIsAs €T0 BO BTOPOE YPABHEHHUE:
S21
2 2 2
(¢, +b) —(02 + S, )+1—0. (22)

I'paduuecku pemenne ypaBHeHUs (22) MOXKET OBITh NPEICTABICHO KaK NIEPECCUCHHE

2 2 2 2 o o

runep6omst S,,°¢,” —c¢,” — 5, +1=0 c npsamoit S,,¢, —¢, + bl =0 (puc. 1). lrpuxosoii
JUHHEHN Toka3aHa 00JacTh JOMYCTUMBIX pEIIeHHH |cl| <lm |cz| <1. JlaHHOMY YCIIOBHIO

YIOBJIETBOPSIET €JUHCTBEHHOE pelIeHue ypaBHeHus (22)

2
_ath o Sa Bl

Sa1 2b,
AHAIIOTUYHO MO’KHO HAaWTH KOCHHYCHI OCTAJIBHBIX YIJIOB (pa30BbIX cIBUTOB. CHHYCHI
yri0B ()a30BBIX CABUIOB HAXOAUM CIIETYIOLIUM 00pa3oM:

) (23)

A

\ 4

Puc 1. Pemenue cuctems! ypaBHeHui (21)

J BripaxkaeMm cuHyc nepBoro yria ¢a3oBOro cJIBUra yepes3 3Hau€HUE €ro
2
koHyca S, =t/1—C; . 3Hak mepex KOpHEM BBIOMPACTCS PABHBIM 3HAKY BBIPA)KCHHSI

XY, = XY
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o OcranbpHble 3HAYEHUS CUHYCOB YIVIOB (Da30BBIX CIBUTOB IS
COIVIACOBAaHUS MX 3HAKOB HAXOAMM, IOACTABIISAA HAWIEHHOE 3HAYCHHE IIEPBOrO yIiia

(azoBoro ciaBura B paHee HailJleHHble OTHOLIEHHSI CHHYCOB S, =35,S;; S3 =55
S, =5,,5, (24)
Jns HaxoxzaeHHs (a30BBIX YIJIOB MOXHO HCHOIB30BAaTh OAHO M3 H3BECTHBIX
ypaBHEHUH paciin(poBKH, HAIPUMED:

N (X1 — X2)+(X1 — X2)Cl + (X1 — Xz)cz
O = T  (x —x)S
X:L 27%1 X:L 27%2 (25)
(yl_y2)+(y1_y2)cl+(yl_y2)02
(V1= ¥2)8 + (Y1 = ¥,)S,

3. Bemoasl. [lomyueHO aHATUTUYECKOE pEIICHHWE 3a/Ja4d  PacUIM(pPOBKHU
uHTEepdeporpamMM ¢ MOMAroBsIM (a30BBIM CABUTOM, KOTOPOE HE TPeOyeT apruOpPHOTO 3HAHUS
BCJIIMYNHBI BHOCUMBIX (1)a301351x CABUT'OB.

tg¢2 =
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CUCTEMA PACHPEJIEJTEHMS BLIquJIHTEﬂLHOﬁ HAI'PY3KH HA
HEOJHOPOJHOM BHIYUCJIUTEJbHON CETU METOJ10OM JIEPEBBEB
HUTEMN

I'yces A.IL,
MI'TY um. H.O. baymana

Annotanus. [IpencraBiena cucrema pacupenesieHUs: BBIYMCIUTEIbHOW HArpy3Kud Ha
HEOJHOPOAHOM BBIYMCIUTENBHOM ceTu. [[ng pa3paboTKu CUCTEMBI pEeIlaINuCh JBE OCHOBHBIC
npoOiemsl. Bo-niepBeIx, pa3paboTka alropuT™Ma aHajau3a CTPYKTYPbl CETH U BBIUUCIUTEIbHON
MOIITHOCTH Y3JI0B. Bo-BTOphIX, pa3zpaboTka ajroputMa [uid aHajiu3a U pas3/eieHus
IporpaMMbl Ha OJOKM BBIYMCICHHUH B COOTBETCTBHM C HCIOJIb3YEMBIMH pECypcaMu U
HEOOXOIMMOW  BBIYMCIMTENBHON MOLIHOCTBIO. Jlamee, paccMaTpuBaeTcst CTPYKTypa
IIPOrpaMMBbl UCIIOJIB3YIOLIEH MapajulesibHble BelUnciaeHus. [IpuBoauTesa onucanue nporecca
(GYHKIMOHMPOBaHUS Bcel cucTeMbl. ONUCHIBAETCS MPOTOKOJ CETEBOTO B3aUMO/IEHCTBHSL.

Processing load distribution system on a heterogeneous computer network by
trees threads.Gusev A. Bauman Moscow State University

Abstract. The processing load distribution system on heterogeneous computer network
is presented. Two basic problems are solved by developers. First, network structure and nodes
processing power analyzing algorithm was development. Second, program analysis and
separation algorithm, which separate program into blocks of calculations in accordance with
used resources and necessary computing power, was developed. Then, authors take a look on
program structure using parallel computing. The whole system process description is
presented. Described network protocol.
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