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AnbTepHaTHBHbBIN cnoco6 BbIUMCIeHHUA cOOCTBEHHBIX 3HAaUEHUI
TpaHcep-MaTpulbl T-Moaeau npu N = 2

A. H. ByrpmiiV) H. 3. Hopros'), B. H. Illagypa")

HucTuTyT TeopeTndeckoii ¢usuru uMm. H. H. Boromo6oBa HAH Yrkpaunsi, 03143 KueB, YkpanHa

IToctynuna B pegakuuio 14 uionsa 2005 r.

Iloxasano, uTo T2-Mogenb (Mogenb Bakcrepa—BaxanoBa—Ctporanosa) npu N = 2 ¢ IPOM3BONLHBIMY 3HAYE-
HUAIMU NIapaMeTpOB ABIAETCA YAaCTHBIM clydyaeM oGo6meHHoI Momenu WsuHra. Mopenn ymoBIeTBOpAET yclo-
BUIO “cBOGOAHBIX (PepMHMOHOB”, UTO HaeT BO3MOKHOCTEL PEIIUTEH €€ METOJOM BCIOMOraTelbHOr0 IrpacCMaHOBOIo
nonsa. HaiineHbl ABHbIE BhIpa;KeHUA A CTAaTUCTHYECKOl CyMMBI Ha peleTKe KOHEYHBIX pa3MepoB M co0CT-
BeHHble 3Ha4YeHUA TpaHcdep-maTpuusl. B maHHOM moaxoje He BO3HMKAET BOIPOC O KPATHOCTAX COOCTBEHHBIX
3HayeHUil TpaHcdep-MaTpPULBI B OTIUYME OT MeToJa QYHKIMOHAILHBIX COOTHOMEHUIA.

PACS: 05.50.4+q, 75.10.Hk

OnHo#t U3 HEMHOTMX TOYHO PElIaeMbIX PElIeTOUHBIX
MogeJeil, B KOTOPOil CeBJOCINHOBEIE IEPEMEHHBIE IPH-
HUMaloT N 3HaueHWii, ABIAETCA To-MOAeNb. IJTa MoO-
Ienb BO3HMKJIA B paGote Bakcrepa [1], raoe on 3amerni,
uyTo ofpaTHaA MaTpula K TpaHcpep-maTpuie croaben-
cTonbel cynepuHTerpupyemoit kupanbHoit Mogenu Ilot-
TCa ONpeJeNfAeT HOBYIO MHTErPUPYEMYIO MOJENL, KOTO-
pyio on HazBan “Inverse SOS” mopmens. Hemuoro nos-
e 3Ta Mojelb B L-MaTpuuHOil ¢OpMYIUPOBEE MOABU-
nack B pabore BamanoBa u CrporaHoBa [2] Kak BCmo-
MoraTelbHasA MOJelb, MO3BONAIONIAA YCTAHOBUThL CBA3b
MeMAY LIECTUBEPUIMHHON MOJENBIO U KUpalbHOU MoO-
penbio IlorTca. CBA3L MemAy TPeMA 3TUMU MOZENAMU
no3Bonuia chopMyIUpPOBaTE CUCTEMY (PYHKIIMOHATBHBIX
cooTHoweHui [2, 3] ana TpaHcdep-mMaTpul 3TUX Moje-
neii. Pemenue 3Toit cucTeMbl QYHKIUOHANLHBIX COOT-
HOIIEHW ABIAETCA OJHUM U3 OCHOBHBIX METOJOB BBI-
yucieHua cBoGoqHOlN 3Hepruu KupanwHoit mogenu Ilot-
Tca. CoBceM HelaBHO, UCIONbL3YA CBA3b To-MOAEIH C KU-
panbHoit Mojenbio IloTTca M Ha OCHOBaHUM HEKOTOPBIX
NpeANoNoKeHUH 06 aHATUTUYECKUX CBONUCTBAX, yIaloch
npoBepuTh (OPMYIy ANA NapaMeTpa NOpAJKa B KU-
panbHoit mogenu IlorTca [4] B nmanbHeitmmem BmecTo
TepMUHA “T-Mojenb” MbI OyJEM HCHONbL30BaTh Ha3Ba-
uve “mozens Bawxcrepa—BamanoBa—Ctporanosa” (uiu
corpamentHo BBC mogens).

B nmannoit paGore mokrasaHo, uTo BBC moaenns npu
N = 2 sABufeTrcA 4yacTHBIM ciy4yaeM 0600IIeHHOI Mo-
nenu Wsuura. Mogenb ymoBIeTBOpAET YCIOBUIO “CBO-
601HBIX (DEPMHUOHOB”, UTO DaeT BO3MOMKHOCTH DEIIUTH
€e METOJ0M BCIOMOraTelbHOro rpacCMaHoBoro nous [5).
Hecnosuble BBIYMCIEHUA NAIOT ABHLIE BBIPAMEHUA A

1 e-mail: abugrij@bitp.kiev.ua; iorgov@bitp.kiev.ua;
shadura@bitp.kiev.ua
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CTaTUCTUYECKON CyMMBI Ha pellleTKe KOHEUYHBIX pa3Me-
pPoB M coGCTBEHHBIX 3HaueHU TpaHcep-maTpunbl. [lo-
noGHoe BbIpameHUe Il cOGCTBEHHBIX 3Ha4YeHUH ObLIO
noxy4yeHo B pagore [6] MeToxoM (yHKIMOHATBHBIX COOT-
HomeHnuii. HenocTtarkom MeTona ¢yHKIMOHANIBHBIX CO-
OTHOIIEHWH ABIAETCA TO, YTO 3TOT MeTOX JNaeT HaGop
pelleHui, KOTOPBIN CONEPHUT Bce COOGCTBEHHbIE 3Haue-
HUA TpaHchep-MaTpHLbl, HO, AJA ONpeleleHUA, KaKue
U3 pellleHNil AeHCTBUTENbHO ABIAIOTCA COOGCTBEHHBIMU
3HAUEHUAMH (M C KAKON KPATHOCTHIO), HEOGXOAUMBI 10~
NOJNHUTENbHbIe UcclenoBaHuA. MeTox, npeacTaBieHHBIH
B paboTe, JUIIeH 3TOr0 HeflocTaTKa: OH daeT Habop cob-
CTBEHHBIX 3HAa4YeHWH OJHO3HAYHO.

Mopens Barcrepa—Bamanoa—CtporanoBa paccMma-
TpuBaetcA [7] Ha NPAMOYTOIbLHOM PElIeTKe, B y31ax Ko-
TOpOii HAXOAATCA NCEBAOCNUHOBLIE NepeMeHHbIe b, (7 —
HOMep y3ua pemweTku), npuHumaiomue N, N > 2, 3na-
yennit 0, 1,..., N — 1. Ypo6Ho pacnpocTpaHUTh 3Ha-
yeHuA b, Ha Bce LleNble YKCIa, OTOMAECTBIAA JBa 3Ha-
YeHUA, eclid UX pasHocTb KpaTHa N. He Bce 3Hauenusn
JONYyCTUMBI: 3HaUYEeHUA B COCETHUX MO BepTUKAIM y3i1ax
7 1 8 (r BbILIE §) HOMMHBI yOBIETBOPATE NOMONHUTENb-
HOMY YCJIOBHIO

b, =bs umu by +1 mod N. (1)

Mogens 3aBucuT oT creytomux (B ofimeM ciydae KOMII-
NEKCHBIX) IapaMeTpoB: a, t, X, y, p, X, y', p'. Rampomy
IJ1aKeTy CONOCTaBIAeTcA 60IbIIMAHOBCKHI Bec

1
Wr(bl,bz,b3,b4) — Z wm(b‘lsz)(_wt)blfb"fmx
m=0

xF(b' — b, m)F'(b% — b%,m),
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rae w = e2™/N,
F(0,0) =1, F(0,1) = _Wt/yv
F(l,O) = ll’/ya F(17 1) = _wxlj‘/ya

a BoIpasenun gusa F'(l,m) nonyyaioTcs U3 BbIpameHuin
nna F(l,m) samenoit x, y, 4 Ha x', y', y', coorBer-
Otmerum, utro BBC momens saBnserca Z -
CUMMETPHUYHOM, TO eCTh NpUGaBIeHUe OJHOTO U TOrO e
yucia K 3HaueHUAM b, BO BceX y3lax pelleTKH He u3Me-
HfeT GONbLIMAHOBCKME Beca MIaKeToB.

Ilpu N = 2 msI nepedopMynupyemM Moelb CIEAyIO-
UM o6pasoM. B ysnax pelieTku pasmenieHbl H3UHTOB-
CKMe CIWHbI 0, KOTOpbIE MPUHUMAIOT 3HaueHusa +1 u
—1 Bmecto O u 1 s b,, coorBercTBeHHo. IIpu N = 2
npaBumno (1) aBToMaTHYecKH BbINONHAETCA. BoiabuMa-
HOBCKMIi BeC, COMOCTABIAEMBIi MIAKETY, CleNyIOMUii:

CTBEHHO.

1
w0t 0% %) = a3 (1) P
m=0

X F(lbl -b |am)F,(|b2 - b3|1m)a (2)
rie b = (1—0%)/2,k=1,2,3,4,u

F(0,0) =1,
F(1,0) = p/y,

F(0,1) =t/y,
F(1,1) = xp/y.

Aunanoruuno onpegenserca F'.

Tpauchep-maTpunia o6o6ienHoit Mogenu HauHra
(OMHY) npu OTCYTCTBMM BHELIHEr0 MONA WMEET BH[
(mymepanus ys3noB pemieTky nokasaHa Ha puc.l)

L
H w(awa Oz+1; Ulza 0Jz+1)' (3)

z=1

Tioon =

Ee pasmepnoctb 2 x 2L L — yncno y3ioB Ha pelreTke
BIOJb MOPU30HTANLHON OCH, 0, — U3NHTOBCKUI NCeBIO-
cnnd. panuunbie ycmoBua — nepuopunueckue (ori1 =
01). HawuGonee o6muit Bun Zs-CMMMETPUYHON DYyHKRIIUM
OT 4 CNMHOBBIX NEPEMEHHBIX ompeneiseTcA 8-10 mapa-

X
O Oy Of

’
S S Sp

Puc.1
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MeTpaMHu

4
w(al,a2;a4,a3) = ao (1+Zaik010k +a4010203a4).

i<k
4)

Hywmepanusa cnuHOB B BhIpasKeHUM AIA CTATUCTUYECKO-
ro Beca (4) B 3leMEHTapHOM [IIaKeTe PelIeTKU NoKa3aHa
Ha puc.2.

Puc.2

Otmetum, utro OMU Ge3 BHemiHero mnojf, mnepenu-
caHHaf B TEPMUHAX CTPeNOK-AUNoNel, UMeeT 0JJHO3HAY-
Hoe (Ha ypOBHE CTaTUCTUYECKUX BECOB) COOTBETCTBHUE C
8-BepIIMHHON MOAENbIO C BHEUIHMM nojeM [8].

Paccmartpusaemoit namu BBC mozmenu (2) coorBet-
CTByeT clefylomuii Habop napaMeTpoB 60IbIIMaHOBCKO-
ro Beca (4):

a t !
w05 (1+9) (%)
a t !
-3 (-2) ()
a t !
wn=2(1+)(-5).
!
we2()(-5).
at x'y! (5)
agazq = dyy (1 +xp) (1 + T) )
at x'y!
agQi2 = 4yy' (1 - X/,l,) (1 + T) )
at x'u!
aga3q = 1y’ (1 + xp) (1 - T) )
at x'y
woms = g5 0= (1=7)

C nomombio MeToJa BCIIOMOraTElbHOTO I'paccMaHo-
Ba mounf [5] cratuctuueckyio cymmy OMU Ha mmockoit
L x M pemeTke ¢ nepuoJuuecKUMU T'PAHUYHBIMU YCJIO-
BUAMU MOMNSHO NPEJCTABUTh B BI/I€ CYMMbI YeThIpeX WH-
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TerpajoB MO0 YeThIPDEXKOMIIOHEHTHOMY rpacCMaHOBOMY
IOJIIO:

Z=Tr(T™) = (200)" 5 (@ + @ + Q** — @%),
©)
roe

dy] = [[[[4¥i ()

r j=1

Q= [ dyle,

r = (z,y) — KOOPAMHATHI y3I0B pemweTku; ¢ = 1,2,...,
yLyy=1,2,..., M. Jleiicreue S[t)] umeer crexy-
IO BUA:

1 ~
k) = (DY) + 9 brlvivr, (®)
T
rue D- pelieToOuHBIN aHanor onepaTtopa Jlupakxa
D=a+V, (9)

MaTpuIlbl @ U V — aHTUCUMMETPUYHBI:

0 a2 —ai3 a14

s | T2 0 Q23 —024 ’
a;3 —azz 0 asq
—a14 a2 —azg O

0 V.. V..V, V.,
o_| v 0 V., V.V,
-v.V, -V, 0 -V. |’
vV, -V.V, V., 0

V3, Vy — onepartops! ciBura Ha 1 mar penieTKu B ropu-
30HTaNbHOM U BEPTUKAILHOM HaNpaBIeHUAX, COOTBET-
CTBEHHO:

Vel(ay) = Yat1)y  Vyl(ay) = P(ay+1)s

T _ _v-1 T _ _v-1
V,=V_,.=V_", Vy,=V_,=V,".
BepxHue unjeKchl y ciaraemMblx B 1paBoi yacTtu (6) yra-
3BIBAIOT HA TUIN TPAHUYHBIX YCIOBWIi [JIf OMNEpaTopoB
caBura: “p” — mepuoauyeckue, “a”’ — aHTUNEpPHOAMYEC-

KUe, a MMEHHO,
L _ L _ M _ M _
(V2" =1, (Vo))" =1, (V)" =1, (V)" = -1

Koncranta g nepel KBapTHYHBIM 4JNEHOM B JeicT-
B (8) cllexyromuM o6pa3oM BhIpa)aeTcA Yepes mapa-
MeTpbI GONbIMaHOBCKUX BecoB (4):

g = a4 — 12034 + A13024 — G14023. (10)

Ecau napamerpsl 3agauu TakoBel, uto g = ( (ycnoBue
cBOGOAHBIX (PEPMUOHOB), TO KBAPTHYHBIN YIEH B JEHCT-
Buu (8) ucuesaeT, u uHTerpansl (7) BRIpAMAaIOTCA Yepes
ndadpuansr MaTpUIBI D. Ipexncrasnenve (6) coBnagaer
no ¢opMe Cc KIacCUYEeCKUM peIIeHUEM ABYMepHOi Moje-
au Usunra mertomom ndadduanos [9] u BocnpousBoguT
COOTBETCTBYIOIUI Pe3yabTaT B 3TOM YacTHOM clydae.

Herpyanno y6egutbes, uro napamerpsl (5) BBC mo-
Jenu yIOBIETBOPAIOT YCIOBUIO CBOGOIHBIX (PepMHOHOB
g = 0. TlosToMy u cTaTucTudeckaa cymMMma 3TOi Mo-
Jenu, 1 Bce cOGCTBEHHbIE 3HAUEHUA TPaHChep-MaTpHIlb]
BBIUUCIAIOTCA dIEMEHTapHO.

O6osnauum uepes Dg, ¢ypre-npeoGpasoBanue
(Vi = €519, Vi — %) matpunst D (9). Toraa

Q@ =Pf(D) = Hqup|1/2a (11)
ap
rame g, p — KOMIIOHEHTBI KBasuMuUMIylbca, Mpobera-

fomue (MONy-)UenounCIeHHble 3HAYeHUA (B eJUHUIAx
2r/L u 2w/M coorBeTcTBeHHO) B 30He Bpuimosuna
B 3aBUCHMOCTH OT (@HTHU-)IEPHOAUYECKUX TPAHMYHBIX
ycaoBuit. ([lamee mnA KpaTKOCTM — NPOCTO “(aHTH-
JnepuoguvecKuit” cnexTp).

Onpepenutens 4 x 4 marpuns!l Dg, uMeeT crepylo-
wuit BUI

dgp = |Dgp| = C1 + Cacosqg+ Cscosp +
+ Cycosq-cosp+ Cysing - sinp, (12)

rue

1

Cl = Z(dOO + d07r + d7r0 + d1r7r))
1

02 = Z(dOO + d07r - d7r0 - d7r7r);
1

03 = Z(dOO - d07r + d7r0 - d7r7r);

1
C4 = Z(dOO - d07r - d7r0 + d7r7r);

Cs = —Cy mpu (aiz,a23,024) = —(a12, a23,0a24); (13)

2
doo = (1 + a4 — @12 — azs + 14 + @23 + a13 + a24)%,

2
dor = (14 a4 — a12 — aza — @14 — @23 — a13 — G24)%,

2
dro = (14 a4 + a12 + aza + a14 + @23 — a13 — a24)%,

drx = (1 + a4 + a12 + ass — 14 — azz + a13 + a2s)’.
(

14)

OTMeTHM, UTO KPUTHUYECKAsA [OBEPXHOCThL B MPOCTPAaH-
CTBe NapaMeTpOB a;x ONpejelnsaeTca ofpaueHreM B Hy b
npaBoii yacTu n06oro u3 ypasHenwuii (14).
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Ilna BBC mopenu, ucnonssya (5), uMeeM

2

2 2 2 2
v = Soryay %y + 2t + 21+ p?u)),
0
2
C, = W(XX'Y}" — )
0
o? 2_12 2,12 2 12 2 2 2
C3zw(yy +xx T pt " = (1 + pte")),
0
a2 ! ! 2 !
Cs= W(XX vy +t ) uy,
0
2
Cs = W(Xy +x'y ) tpp.
0

Ilo opHoit u3 KoMIOHEeHT KBasuuMmyibea B (11) npo-
u3BeJleHUE BBINONHAETCA ABHO. [lIA 3Toro mpeicTaBUM
onpegenutens (12) B paKkTOPU30BAHHOM BHUJE

4dgp = 2ug —vge’? —v_ge7P =
= pg(1 — v4€P)(1 — v_ze~P), (15)

riue

ug = 2(C1 + Cac08q), pg=uq+4/us—v4v_g,

vg = —2(Cs + Cycosq —iCssing), vq = vg/pq.
(16)
Torga
2tM H |qu|l/2 =
ap
\1/2
=1 (Ta-uena-v e ™) =
q P
= [Ie?£279), (17)
q

rie sHak “+” B npasoit yactu (17) nosBiaseTcA B Ciy-
yae aHTHUIIEPUOJUUECKOr0 COEKTpa IMA p, a 3HaK “—" —
B clly4yae NepHuoAuYecKoro.

Beenem mua mampoit u3 map cinaraemeix B (6) oGo-

3Ha4YeHusd

(2a0)™™ = (@* +

(@ -

Q) =2
Qm) =27,

(18)

l\Jlr—ll\Dlr—l

(20,0)

rie BepXHMe HHJEKChl B IpaBbIX 4YacTAX 0003Ha-
YaloT TWUN TPaHUYHBIX YCIOBUN 00 I-KOOpAMHATE:
“a” CcOoOTBETCTBYyeT aHTUIEPUOJUUYECKOMY CIEKTPY
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@-KOMTIOHEHTHI UMMynkca, “p”

pe3ynbTaTte UMeeM:

%:uﬂM%([ﬂ1+u +II1—V )

q

— nepuoauveckoMmy. B

Lq 1
) 1/2
W TlA", pren
(19)

p:(,\P)M§<H(1+u;”)—H(l—u;”)),

q q

L

P—( L 1/2 M
A (ao) Hp 27r€ .

PackpbiBas npoussefenus B (19), nonydum
s = (M (1 Y o) M+
q1<q2
+ )

(VL11V112V93V¢14)M+"'>a
q1<---<qa

(S X G )

q1<92<¢3

(20)

CymMa 3Tux BhIpasieHHil JOJ#Ha COBNAJaTh C Pas3iosKe-
HHeM ciena oT M-Toii cTeneHu TpaHcdep-MaTpuIbl O
ee coOCTBEHHBIM 3HAaYEHUAM, TO €CTh

Te(TM)=Z2+Z° =AM + AV ... 4 0¥

naa mo6bix M, B 4acTHOCTU, — BILUIOTB g0 M = oL

dta cuctema 27 ypapHennit oTHOCHTENBHO COGCTBEHHBIX

3HAYEHNH \; UMEEeT eJUHCTBEHHOE (C TOYHOCTBIO [0 Ie-
n

peHyMepanuu) pelieHue ()\a P H qu). U3 onpenenennii

(16) nna BennuuH v, HeprJZlHO BPI,E[eTI: uTO |1, < 1 mpu
L # oco. IloaTomy MakcuMmalbHOe cCOGCTBEHHOE 3Haue-
Hue — 310 A* (19).

IpencraBnenune (20) gaer He TONLKO AIBHbIE BbIpa-
seHus 1A Beex 20 co6cTBeHHBIX 3HaueHUi TpaHChep-
MaTpUIbl, HO U OYEBUIHBLIM 00pa3oM 3anaeT Kiaccudu-
Kanuio COGCTBEHHBIX BEKTOPOB. Bo-mepBbix, us (20)
BUJIHO, YTO COGCTBEHHbIE 3HAUEHHA XapaKTepU3YIOTCHA
omnpeJeNeHHbIM KOMUYECTBOM MMIIYIbCOB 1 KOHKPETHbI-
MM UX 3HAUYEHUAMH, YTO AIBIAETCA CIEeJCTBUEM TpaHC-
JNANUOHHOM WHBApMAHTHOCTH CHCTEMbI.  BO-BTOpBIX,
oHU pa3buBalOTCA Ha JBa ceMeicTBa: MepBOe — C YeT-
HBIM YHCIOM MMIOyIbcoB (“4acTun”) ¢ aHTUnEpHOgu-
4ecKUM cneKTpoM — A3(qi,...,Q2,), BRIIOYaa “Bary-
yM” A2() = A2, BTOpoe — ¢ HEUETHHIM UYUCIOM Yac-
TUIl ¥ NEPUOJUYECKUM CIEKTPOM [Ifi UMIYJIbCOB —
AP(q1,... ,Q2n+1), BRIIOUAd “ogHOovYacTUyHOE”
HUE

cocTofA-

MP(g) = APy, = AP . g 7eti®q,
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31ech MBI BBelIM 0603HaUYeHUA
ug/|vg| = coshyg, 0, = arg(v,). (21)

Hcnonb3ysa uXx, BHINUIIEM OKOHYAaTelbHble BBIpaMeEHUA
Inf coGCTBEHHBIX 3HAYEHUI TpaHchep-MaTpHIIbI:

Aa(q1a .. aq2n) =
. 2n ) qu
= A*exp Z(_'Y% + 16%) » Ton €Z+ 5 (22)
k=1
)\p(q17 L aq2n+1) =
2n+1 qu
Y exp{ 3 (Y +i®qk)} ez ()

k=1

MonBnenne dassr O, B Beipasenuax (22) u (23) gaa cob-
CTBEHHBIX 3HAYEHUI yKa3bIBAET HA TO, YTO CUCTEMA HBO-
JIONUOHKMPYET He TONbKO BO “BpeMeHHOM”, HO TaKke U
“mpocTpancTBeHHOM” HanpaBineHusax. ®aza O, ucue-
3aer, eciu koaddunuent Cs B (12) paBen HymIO, 4TO Ha-
RJIaJIbIBAaET ONpEJeNeHHYIO CBA3L Ha MapaMeTphl 60NbI-
maHoBckux BecoB (4). Kak Buzano us (22) u (23), npu
©4 = 0 cnekTp cOGCTBEHHBIX 3HAYEHUI, COOTBETCTBYIO-
I[MX MHOIOYaCTUYHBIM COCTOAHUAM, CUILHO BBIPOMHIEH,
MOCKONBKY Yq = 7Y_q U, CIEIOBaTEIbHO, Y Yy, MOMET
ObITh OJMHAKOBA NpPU Pa3NMYHbIX HAaGoOpax UMIYIbCOB.
Ecmn ke ©4 # 0, BeIposieHNe CHIMaeTCA, YTO MOMET
ObITh MONE3HBIM A BRIUMCIEHUA COOGCTBEHHBIX BEKTO-
poB u ¢popmpaKTOpOB.
Ipemne ueM BoinucaTb QOPMYIbl Al COGCTBEHHBIX
3HaUeHU TpaHcdep-maTpuusl B napamerpax (2) u (5)
BBC mopenu, BBefem cienyiomiue o603HaYeHUA:

Ag=1-2up' cosq+ pp'”,
By = p'(xy +x'y") sing,

(24)
Cy = y2y"” + 2xx'pp'yy' cos g + xx" 2’
D, = A,C, - BZ.
Torna
2 2
g = oy s (et +Co),
a’Oy y (25)
404t?
Ug = Vg¥-q = ———7Dq.
anyy

Us (16), (25) creayet, uTo ajp, ABIAETCA KBajpaTHd-
HBIM MONMHOMOM 10 ¢:

agpg = yzy’z (A t? + Cy +2t4/D
o2 (26)
= WAq(t + tq)(t + tfq)

¢ KopHAMU —tg, u —t_g4, THE
tg = A_q(\/D_q —iBy). (27)
3HaK nepej KOpPHEM \/E ¢uKcUpyeTcA yCIOBUAMHU
VD, =D,
VDo = (up' —1)(yy' +xx'pp),

VD = (pp' + 1)(yy' — xx'pp’).
Mockonbry QyHRUMA alv, = aip,v, B 0603HAUEHHAX
(24) umeer Bug

q#0,m,

2

a .
a%pquq = W(Aqtz - Cq =+ 2i th) =
o?
= 5344t —tg)(t +1g), (28)
Yy
To u3 (26) u (28) nerxko ycraHaBIMBaeTCA ClelylOLIee
COOTHOILEHHE:
t—t
vy = 1
t+t,

OxoHuyaTtenbHO (OPMYNBI Anf COGCTBEHHBIX 3HAYEHU
TpaHcdep-MaTpUIbI IPUHUMAIOT BUJ

X (g1, 0 )=,\aﬁ Loty Lok, 1
oo Attt o 2’
(29)
2n+1
AP(q1, - ,qant1) = AP H Ht Z—‘fr’“ez, (30)

riae t,, ompenensiorca dopmynoit (27), a

ol (1+ p*p'")

a2 = [I¢t+t),
yhy'* p
L 1— L,1L
AP = wn(t+tq) .

yty' p

Ilogo6Hoe BhIpameHue niaA COOGCTBEHHBIX 3HAUYEHU
ObLIO MONYYeHO B 4acTHOM ciydyae X' = X,y = y u
' = p B pabote [6] ¢ ncnons3oBaHKEM MeTOA QyHKIHO-
HalbHBIX cooTHomeHnuit. OgHaKo elle pa3 OTMETUM, YTO
B OTJIMYKe OT 3TOr'0 MeToJa, 03BoJIAI0LIero AaTh JUIb
BO3MO:HbIe COOCTBEHHbIe 3HaUeHNA TpaHcdep-MaTpuIbl
(6e3 yrazanua ux wpatHoctu: 0, 1 wiu Goubiue), onu-
caHHBIA B JaHHOU paboTe MeToj, Kak BUIHO U3 NpUBe-
JeHHBIX Bbllle GOpMY, JaeT Habop cOOCTBEHHBIX 3HaUe-
HUI O0JHO3HAYHO.
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