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AnaHoTanusa

PaccmarpuBaloTcsd BelllecTBEHHBIE JIBYMEpPHBIE OJHOpPOAHbIe KyOudeckue cucteMbl OLY,
MHOTOYJIEHBI B IPABOM 4acTH KOTOPBIX MMEIOT JHHEHHBIR obmuit MHOXKHTe b, Ha ocHoBanum
JIOJIZKHBIM 00pa30M BBEJIEHHBIX IIPUHIIUIIOB YHOPSJIOUYUBAHUS MHOXKECTBO TAKUX CUCTEM pa30u-
BAETCA HA KJACCHI JNHEHHON 3KBUBAJECHTHOCTH, B KaKJIOM U3 KOTOPBIX BBIJIEIACTCH CTPYKTYPHO
npocTeifinast cucreMa — HOpMaJbHas opMma Tperbero nopsjka. /lag maTpuiisl Ko duimen-
TOB ee MpaBoii YacTH, Ha3bIiBaeMoil kKanoHu4IecKoil (popmoii (KDP), ykasbiBaeTcs KAHOHUIECKOE
MHOKECTBO 3HAUYEHHUH, rapaHTHPYIOIIee MPUHAIeXKHOCTh CUCTEMbI K BRIOpAHHOMY KJIACCY.

Kpowme Toro, mns kaxuaoii KO npuBogarcs: a) yeaoBust Ha KOIDOUIUEHTH UCXOTHON CH-
crembl, b) JHHEHBIE 3aMEeHBI, CBOJSIIIE IPABYIO YaCTh CHCTEMBI PH UMEIOIHXCS YCIOBHSIX B
BeiGpannyo K@, c) nosydaembie npu 37oM 3uadenus koaddunnenton K.

B umeronuxcs 1lpuiokenusx npejicTaBieHbl HAIMCAHHBIE ¢ UCIIOJIb30BaHueM nakera Maple

IPOrPpaMMBbI, TTIO3BOJIMBIIHE [TOJIYIATH OOJIBIIHHCTBO IIPAKTHIECKUAX PE3yJIbTaTOB.
Bubauorp. 4 nazs.

Karouesnie caosa: ogropoinast Kyondeckas cucrema, HopMasibHas popMma, KaHoHu4YecKas (popma.
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Abstract

Real two-dimensional homogeneous cubic systems of ODE, polynomials in the right-hand
part of which have a common linear factor are considered. On the basis of properly introduced
ordering principles, the set of these systems is divided into classes of linear equivalence, in each
of which the structurally simplest system is distinguished — the normal form of the third order.
For the coefficient matrix of its right-hand side, called the canonical form (CF), the canonical set
of values is specified, which guarantees the system affiliation to the selected class. In addition,
for each CF a) conditions on the coefficients of the original system, b) linear substitutions that
reduce the right-hand part of the system under these conditions to the chosen CF, ¢) obtained
values of CF coefficients are given.

In existing applications programs written using the Maple software are presented, which
allowed us to obtain the majority of practical results. Refs 4.

Keywords: homogeneous cubic system, normal form, canonical form.
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1. BBeaenue

1.1. IlocTranoBka 3aga4n.

PaccMmorpum BenecTBEHHYIO JABYMEPHYIO OJHOPOAHYIO KyOmueckyio cucrtemy OJ1Y

& = P(z), (1.1)
P 3 b 2 2 d 3
b KOTOPOHl & — T P 1 () _ alxé + 1x§x2 + C1JI1I§ + 1x§ PP, 20,
T PQ(I) 27 + bg$11'2 + CoT1Ty + ngEQ

[Iycrb BemecTBeHHAs JIMHEHHAS HEOCODAsT 3aMEHA
x =Ly (detL #0) (1.2)

npeobpasyer (1.1) B cucremy

y=P(y), (1.3)
B KOTOpOH P = 4y + biyys + Ciyys + dyys (i =1,2).

B paGore [1| 6buta mocTaBieHa 3ajada ONpeJeTeHHs] U KOHCTPYKTHBHOIO MOCTPOEHHs
Kybuueckux HopMaabHbIX GopM Bujga (1.3), KoTOpble MOXKHO MOJMYIUTh U3 cucteMmbl (1.1) mo-
cpeacrsom 3amer (1.2). s 910ro norpeboBajgoch OCyHIECTBUTD KIACCU(MUKAIMIO MHOKECTBA
cucrem (1.1) myrem pasbueHusi BEKTOPHBIX MHOrOWIeHOB P(x) Ha K/JIacChl JHHEHHON SKBUBa-
jeaTHocTH. OCHOBHBIE JIMHEiHbIe HHBAPUAHTHI ObLIN HostydeHs! [1, p. 2|.

B [1, pp. 1.2-1.4] BcecTopoHHe U3yUeHBI TPOOJIEMbI, BOSHUKAOIINE IPH HOPMATU3AIMU BO3-
MYIIEHHBIX CUCTEM ¢ MHOTOYIeHAMU P B HEBO3MYIIIEHHOW 9aCTH, U BBISICHEHBI YCJIOBUS, IIPH KO-
TOPBIX OHU MHHUMU3UPYIOTCA. Ha OCHOBAHWW TTPOBEIEHHBIX UCC/IEM0OBAHMIT /TSI KAZK/IOTO KJ1aC-
ca 9KBUBAJEHTHOCTH B |2, p. 1] 6biitn paspaborasbl CTPYKTYPHbBIE ¥ HOPMUPOBOYHbBIE TPUHIIATIHI,
MO3BOJISIONIHE BIIOJIHE YIIOPAI0YUTH MHOT'OUJICHBI ]5, moJiydaeMble B pe3yJbrare 3amensl (1.2),
M, T€M CaMbIM, TEOPETUYECKH BBIICJUTH B KasKJIOM Kaacce 0OPa3yloILylo — CaMblil mpOCTOit
BEKTOPHbIH MHOTOWIeH P, Ha3biBaeMblil kanonnueckoit opmoii (KD).

_Okasajiock, 4o j1100y10 K® MOKHO OTOXK/IeCTBUTD ¢ MaTPHIeH KO3 DUIEeHTOB MHOTOY/Ie-
Ha P, pacrosioxkenne HYJIEBBIX 3JIEMEHTOB B KOTOPO# (PUKCUPOBAHO, & /It HEHYJIEBBIX JIOJIZKHBI
OBITH YKa3aHbl KAHOHMYECKHE MHOYKECTBA, OIMUCHIBAIONINE UX JIOMYCTUMbIE 3HAYCHHS.

Cucremy ¢ K® B nmpaBoii 9acTi eCTECTBEHHO HA3BIBATh KyOMIeCKON HOPMAILHON (DOPMOIi.

Hapsuy ¢ 3agadeit npaktuaeckoro Haxox aenns pcex KO B [1, 1.1] 6b11u ocTaBIeHbI TAKIKe
9eThIpPe JIONOJHAIONINE €€ TeXHUIECKUE BbIYHCJIUTEIbHBIE 3349, MO3BOJISIONe 3PHEKTUBHO
HCIIOIB30BATh pa3paboTaHHy0 KIaccuUKAIMIO Ha TpakTuKe. OHU 3aKII0YAI0TC B TOM, YTOOBI
it Kaxkgoit K@ B 9BHOM BHUIE BBINTUCATE:

a) ycnoBus Ha Ko3(hDDUIHEHTH BEKTOPHOrO MHOTOWIeHA P(1);

b) 3ameny (1.2), npeobpasyronryo P(x) npn ykasaHHBIX ycIoBHsIX B BeiOpanHyio K®;

C) TOJIyYaeMble IPU ITOM 3HadYeHust 31eMeHTOB KO U3 KAaHOHUYIECKOTO MHOYKECTBA;

d) MUHIMAIbHOE KAHOHWYECKOe MHOZKECTBO, B KOTOPOM OTCYTCTBYIOT Te 3HAYEHMUSI S7I€MeH-
TOB, OT KOTOPBIX MOXKHO M30aBUThCs 3aMenoit (1.2), coxpansiomnieit crpykrypy KO.

B [2,p. 2| Bce nmocraBienHble 3312491 PEIIEHBI B CJydae, KOrja MHOrowieHbl Py u Py npo-
HOPIUOHAJIBHEL, T. €. UMEIOT OOITHiI MHOKUTEIb TPETheil CTeNeH .

B pa6otrax [3] u [4] 3agauu 9Tu penrennl, Korja MHOTOWICHb P u Py uMeroT obImuii MHO-
JKUTEJTb BTOPOH CTENEHU.

DaekTpoHHbI KypHa. http://www.math.spbu.ru/diffjournal 11
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[Hesp mpenaaraemoii paboThl 3aK/II0IAETCA B HMOJYYEHHH aHAJOIMYHBIX PE3YyJIbTaTOB /I
caydasi, korga P u Py obJsiaiatoT JUHEITHBIM OOIIIM MHOYKUTEIEM.

CrenyeT uMeTh B BUTY, 9YTO OOJIBIITOE KOJUIECTBO CUMBOIBHBIX BHITYUCTIEHWH, CBSI3aHHBIX CO
BCEBO3MOYKHbBIMH JIMHEHHBIMY 1IPEOOPA30BAHUAME OJIHOPOJIHBIX KYOUUEeCKUX CUCTeM, UX HOPMHU-
POBKOIT 1 BbIJICJIEHUEM ODIIEr0 MHOZKHUTE/IS PA3JIHYHBIX CTEIIECHEl, & TAKZKe C PeIIeHHeM Pa3/inyd-
HBIX a/IreOpanvecKuX CUCTEM U YPaBHEHU, BHICOKUX CTEIMeHel ¢ TapaMeTpaMu HeBO3MOYKHO 0e3
IpUMeHeHHs CUMBOJIBHOM MaTeMaTuKH. /I 3TUX Iesieil HCIOIb3yeTcs aHAJIUTUYeCKUH TaKeT
Maple. ABropamu OBl HATIHCAH HAOOD CTAHIAPTHBIX MPOIELY D, UCIOTIb3YsI KOTOPDIE JIJIs JOKa-
3aTe/JIbCTBA IPAKTUYECKH KaxK/JI0I'0 YTBEpzKieHus Obljin CO3/1aHbl HakeThl porpamm B Maple.

dopMaT 3TeKTPOHHOTO XKYPHAIA JaeT BO3MOYKHOCTH IPUBECTH UMEIONIecs TaKeThl HeIlo-
CPeJICTBEHHO B cTaThe B lIpHiaokeHUSX, 4TO MO3BOJSET MPHU KeJAHUH KOHTPOJIUPOBATH J0Ka-
3aTeJIbCTBa U UCHOJIB30BaTh HAIMCAHHBIC [IPOTPAMMBI JIJId PellleHud 3a/a4 10 HOpMaJu3alluu
BO3MYIIEHHBIX CUCTEM C KOHKPETHOH OJIHOPOJHON KyOM4eCcKO HEBO3MYIIEHHON 4aCTbIO.

Kpowme Toro, B padore [1, p. 1| MozkHO HaiiTi Gosiee TOAPOOHYIO MOCTAHOBKY 3aJ1a4i, KOTO-
pas BKJIIOYaeT B celd:

1) BBIBOJ CBSA3YIOIEH CHCTEMBI [ BO3MYIIEHHBIX CHCTEM, 3aBHCSINEH MCKIUATETHHO
ot kodddunuerTom MHOTOWIEHA P, M BbIJIeIeHue TexX rpynn kKoddduiumentos P, obnyienue
KOTOPBIX 00OJIerdaeT pellleHne CBA3YIONel CHCTeMBI, a 3HAYHUT, MO3BOJIAET OCO3HAHHO chopMy-
JIIPOBATh CTPYKTYPHBbIE © HOPDMHPOBOYHbBIE TPUHIIHIIBI, TIOJIOYKEHHBIE B OCHOBY KJIAaCCUMUKAIIIN
cucrem (1.1), u BbIIEIUTD B JIMHEHO 9KBUBAJICHTHBIX KJIACCAX CUCTEM [IPOCTEHIINe: Te, HpaBbie
YaCTU KOTOPBIX 00pa3yloT KaHOHUYeCKue (popMbl;

2) ommcaHue MeTOJIa Pe30HAHCHBIX YPABHEHUH, O3BOJISIONIETO JIJIs BOSMYIIEHHBIX CHCTEM
¢ Kakoit-muoo K@ B HEBO3MYIIEHHOW YacTH JAaTh KOHCTPYKTHBHOE OIpejeneHne 000OIeHHOM
HOPMAJIbHOIN (DOPMBI C OUEBUIHBIM JO0KA3ATEILCTBOM €€ CYIIECTBOBAHUS M BBHIIUCATH B SIBHOM
BH/IE BCE BO3MOZKHBIE CTPYKTY Pl 0000IEHHBIX HOPMAJIBHBIX (DOPM, PA3yMeeTCs TOJIBKO JIJI TeX
K®, nyist KOTOPHIX y1aeTcst PennTh CBA3YIONIYI0 CUCTEMY HJIU XOTsI OBl BHITTUCATH PE30HAHCHBIE
yPaBHEeHH, TAPAHTUPYIOIIHE ee COBMECTHOCTH;

3) obcy K IeHne MpobIeM 1 IMEOIIUXCs PE3y/IbTaToB B OJM3KUX 10 MOCTAHOBKE 3a,1a9aX, KO-
raa B cucreme (1.1) paceMaTpuBarOTCst KBa3HOJHODOIHBIE BEKTOPHBIE MHOTOWIeHB P () ¢ ompe-
JleJIEeHHBIMU BECAMHU TepeMeHHBIX WM KOIJIa CTelleHH MHOTOYJIeHOB P m P, NpmHUMAIOT Bce-
BO3MOYKHBIE 3HAUEHUS OT eJIWHUIILI /10 TPeX.

OcranoBuMCs B 3aK/JII0YEHHE HA CTPYKTYpPe mpeaaraeMoil paboThi.

B nocnenyromux pasjiesiax BBe/leHUs MPUBeIeHBl HEOOXOMUMbIe /I JAJbHEHIero onpee-
JIEHUs U Pe3yJIbTAThI, IOJYUYeHHbIe B paborax |1, p. 2| u [2, p. 1]. Pazymeercs ux Gosee moapobHoe
U3JI0’KEeHNEe C TIPUBEIEHUEM OOJIBIIIOr0 THC/Ia MOSICHSIIONIUX TPUMEPOB CJIEYyeT CMOTPETb B YKa-
3aHHBLIX paboTax.

OCHOBHBIM B HACTOsAIIEN paboTe sBJIAeTCS pa3fies 2, TMeJTUKOM HOCBAMIEHHBIH CIydaro, KO-
riaa MEOTOWIeHb P, Py cucremst (1.1) uMeIOT BelecTBEHHbII OOIIN MHOKATETH CTEIEHH OJIUH.

B 2.1-2.4 upennoxena yjgobHas (gpopMa 3alMucu CUCTeMbI npu [ = 1, MHOXKECTBO CHCTEM
pa3dmBaeTcs Ha TPU JUHEITHO HEIKBUBAJIEHTHBIX KJIacca, W MPHUBEJIEH MOJHBIM COUCOK KAHOHW-
JecKUX POPM €O CBOUMH JOMYCTUMBIMIA U KAHOHHYECKUMH MHOXKECTBAMU.

B 2.5-2.6 moc/ie1oBaTeIbHO PACCMATPUBAECTCH KaxKIblil U3 Tpex Kjaaccos. JlokazbiBaiorcs
COOTBETCTBYIOITNE UM JIEMMBI O CBEJIeHNN K KAHOHMYeCKUM (hOpMaM.

B 2.7 cobpanbl B e uHyI0 TEOpEMY BCe HMOJIyYEHHbIE Jyisi cay4das [ = 1 pe3y/ibrarhl.

B pazjesie 3 npusejienbl Bce KAaHOHUYECKUE (DOPMBI CUCTEM, UMEIOIIUX OOIIHH MHOKUTETb.

DaexkTpoHHbL KypHaI. http://www.math.spbu.ru/diffjournal 12
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,ZLJ'IH O6ﬂqueHI/IH YTeHUA 1 MOHUMaHHA CTaTbUd B IIPUJIOZKEHUAX, COCTABJAIOINNX DA3AEJI 4,
HpUBEJICHBI TPOTPaAMMBbI, Hanucanubie B Maple, KoTopbie TOATBEPKIAIOT TPUBEJICHHBIE B pa3-
Jiesie 2 popMyJibl, Tpebytoriue OOJIBIIOr0 00 beMa CHMBOJILHBIX BbhluucaeHuit. Ilpu stom, B 4.1
coOpaHbl CTAaHIAPTHBIE IIPOIELY P, HCIOJIb3YeMbIe B HOCIEIY IOIINX IPpOrpaMMax, U MPUBeIeHbI
IpUMEPHI, MOSICHSIONINE UX MCIOAb30Banne. A B pa3zese 2 B COOTBETCTBYIONIUX MECTaX UMEIOTC S
CCBLIKH HA COILYTCTBYIOIHE HPOTPAMMBI.

1.2. JIuHeltHag 9KBUBAJIEHTHOCTb OJHOPO/JHBIX KyOMYEeCKUX CHCTEM.

PaccMOTpuM BeliecTBEHHYIO ABYMEPHYIO OTHOPOJIHYIO KYOMYECKYIO CHCTEMY

i = P(x) nwm &= Aq¢®(x), (1.4)
. Pl alazi{’ + bl.ill%xg + C1I1$g + dlxg A1 ai b1 C1 d1

B KoTopoit P = = 3 5 5 I A= = 7
PQ A7 + bg[L‘ll’Q + Co1 Ty + d2272 AQ a9 bg Co dg

x = colon (x1, ), ¢ (z) = colon (23, 2225, 123, 23), upuuem crpoxu A;, Ay # 0.
Coraarmenune 1.1. B daavretiuem oaa kpamrocmu mampuyy kospduyuernmos A bydem

omootcdecmensmo ¢ cucmemot; (1.4) uau zosopumo, wmo A nopoowcdaem cucmemy (1.4).

Onpenenenne 1.1. J0601 00ropodhvili MHO20MAER € BEULECTNEERHBIMU KOIPHUUUEHMA-
MU, ABAAOUUTCA 00wuM MHoHcumenrem Py u Py, 6ydem 0603navams Py, Obuwjuil mrosicumens
Py makcumanrvroti cmenenu | (I = 1,2,3) 6ydem obosnanams PL. Ilpu omcymemeuu obuiezo
MHOAHCUMEAA bYdem cuumamsv, umo | = 0.

1 S1 S
g BeKTOpOB r = , S= BBeJIeM (DYHKITUIO Ops = = T189 — I'251.
) 52 rg S2

YVeTaHOBUTH HAJIUYMAE WA OTCYTCTBHE OOIIEr0 MHOXKHTES YV JIOOBIX JIBYX MHOI'OYJICHOB
no3Bosisier pynakius R = R(Py, P»), Ha3piBaeMast pe3yIbTaHTOM:

ay b1 C1 d1 0 0
0 aq b1 C1 d1 0
0 0 a; by ¢ d
R=| c; d; 01 01 = 53+ 02.0cd + 0ap02; — 20a00d0ed — OapObeOed — OacOaaOb-
0 (05} bg Cy d2 0

0 0 a9 b2 Co dg

YrBepxkaenue 1.1. Mnozouneno, Py, Py umerom sewecmeenmnoili obusuti mroscumenv By
nenyaesotl cmenenu mozda u moavko moeda, kozda R(Py, Py) = 0.

st yupomenust cucremst (1.4) 6yeM UCIOIB30BATH JIMHEHHBIE HEOCOOBIE 3aMEHbI

= +
T1 =Ty + S1Y2 _— v=1Ly, L= s , 0 =det L #0. (1.5)
T = ToY1 + SaYo T2 52

I[Iycts 3amena (1.5) mpeobpasyer cucremy (1.4) B cucremy

y="Ply) nm §=Aq"y), (1.6)
rie P = % _ &1y% + §1y%y2 + 51y1y§ + Cz1y§’ i— ai l:;l C1 @
P oy} + bayys + Goynyl + days | dy by & do

DaexkTpoHHbL KypHaI. http://www.math.spbu.ru/diffjournal 13
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s MHOTrO4/1€HOB ﬁl, ﬁg 110 aHaJ 0ruu ¢ R BBeeM pe3y/ibraiT R = R(ﬁl, ﬁg)
B [1,p.2.2]| s cucremst (1.6) momydenst ciaegyrormue hopMyIIbl

P(y) = L 'P(Ly) = L' A¢¥(Ly),  R=0°R,

- Op(r)s 510 0P(r) s T S20 aP(r) s 710 0P(s) s T 790 oP(s) s OP(s)s (1.7)
A — 5—1 orq arg Js1 Jso
_5]3(7’)7” —51(56P(r) r 8253P(7‘) r —T158P(s) r 7”2(56P(s) r _5P(s)r
orq Org CER dsg

Cpenn 3amen (1.5), mpeobpasyionux (1.4) B (1.6), BbLIeIHM JBE CleNUATbHBIE 3aMEHDL:

rn 0 ~ arr?  birisy 182 diss/r
' — HOPMHPOBKA, A= 131 ! 122 172 ! 2/2 " (1.8)
0 s9 asry/ss  bori corise  dass
0 1 ~ dg Co bQ a9
— IIepeHyMepalus, A= 1.9
10 PEHYMEPAL di ¢ b ay (19)

Bameuanue 1.1. Hopmuposka (1.8) mmeer cieayomnme 0cOGeHHOCTH:
1) mazoBem ag, by, 2, d; 3MEMEHTAMEM HEYETHOrO 3Ur3ara, di, by, ¢1,ds — 9€THOTO, TOIJA Y BCEX
3JIEMEHTOB HEYEeTHOI'O 3UI'3ara MOYKHO OJHOBPEMEHHO H3MEHHTh 3HAK, a Y JIOOr0 3/eMEHTa U3
YEeTHOI'O 3ur3ara 3HakK M3MEHUTH HeJIbBﬂ;
2) nr0boe u3 OTHOMIEHUH a1 /by, by/ca, ¢1/dy HA THATOHATIAX U3MEHUTDH HEJIb3S.

Sameuanue 1.2. Ecau B cucreMe, MOJydeHHOM mocie 3amenbl L = (r,s), morpebyeTcst
IepeHyMepalusi, TO JIyqIlle B HCXOIHO cucTeMe cpa3y caesnars 3ameny L = (s, 7).

B 10 ke Bpems nepenymepaiius (1.9) mo3BosisieT JONOBOPHTHCS O CJIEAYIONIEM.

Coruyamnenne 1.2. B daavnetiwem, He ymernvuaa obugpocmu, 6ydem cuumams, wmo 6 cu-
cmeme (1.4) npul=1,2,3,

a?+a3#0, ecru al+as+di+d; #0. (1.10)

1.3. CtpykrypHbIe (DOPMBI.
BazoBbiM MOHATHEM Pa3BUBAEMOI TEOPUU SABJISETCHA MOHATHE CTPYKTYPHOMH (DOPMBL.

a by a 4

Onpenenenune 1.2. Beuwecmeennyro mampuyy A = ¢ HEHYAEBDILMU,

az by ca dy

cmpokamu 6ydem nasvieams obsedunennoti cmpykmyprot m-gopmot (m = 2,8) u 0603na-
wamov USF™ (united structural form), ecau xaxue-aubo m ee aAeMenmos OMAUNHYD, OM HYAA,
a ocmaavhbie pashvl Hya0. Koneurnoe mmoorcecmeo, obsedunsrousee ece USF™, 6ydem 0603Ha-
wamv SUSF™ (set of USF™).

OdeBuaHoO, 9TO O0bEJMHEHHDBIE CTPYKTYPHBIE M-(hOPMbBI OTIHYAIOTCS OJIHA OT JAPYTro# pas-
JIMYHBIM PACIOJIOKEHUEM MeCT JjIs1 HEeHYJIEeBBIX 3JIeMEHTOB.

B ganbreiitem mas kparkoctu J00yi0 USFE™ MoKHO OymeT 3amuchbiBaTh MO CTPOKaM,

aq 0 C1 0

YKa3bIBas B KAXKJ0# TOJBKO HEHY/IEBBIE SJIEMEHTHI, HATID., = (ay,¢1;da).

0 0 0 dy

PaccMoTpuM BCEBO3MOZKHBIE DACCTAHOBKH HEHYJIEBBIX ajemenToB B SUSE™ (m = 2,8).
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Omnpenenenune 1.3. Uudexcom aremenma a;; (i = 1,2; j = 1,2,3,4) mampuyvn, A 6y-

o 1 2 3 4
dem Ha3vBaMb WUCA0, cmosauee wa mecme (i,]) 6 mampuuye 139 1) B ce010 ouepedv,

undexcom k mampuuve A 6ydem Ha3v6aMH CYMMY UHOEKCOE HEHYAEBVIT INEMEHMO8 A U npu
neobxodumocmu nucamv Apy). Ananrozunno esodames undexce. cmpox Ay u Aj.

B [2,p.1.1| momxkuBIM 0O6pasom BBeleHBl cTpykTypHble npuHiwnsl (CII), mo3Bosone
BIIOJIHE VIIOPSIOYUTH KOHEIHOe MHOXKecTBO SUSF = UiZQ SUSF™ u, B TOM 4HuCJIe, BCE BXOJISI-
mue B Hero napel USF™ | moJrydaemble IPyT W3 Apyra Mpu MOMOIHN mneperymMeparmn (1.9).

Onpenenenne 1.4. U3 08Yyx passuutuls 005EOUHEHHBIT CMPYKMYPHLE M-POPM, NOAYUA-
emulx 0pye u3 dpyza nepenymepayued, dopmy, asimsouyroca coasacto CII npedwecmeyrowed,
bydem Hasvieamov cmpykmypHot m-popmotl, npu sHcesanuts 006a68A85 0CHOBHAA, U 0003HAMAMD
SE™, a dpyeyro — donoarnumenvnot u obosnawamo SFI (additional SF').

OueBuIHO, 9TO UMEETCST TAKZKE OLPEICJICHHOE KOJTHIECTBO "CUMMEeTPUIHbIX" CTPYKTYPHBIX
m~dopm, T.e. Takux SF™, KOTOpble He H3MEHSIIOTCs B Xo/e nepenymepanuu (1.9).

[Tockoabky Jr06ast mapa, cocTosAMas U3 OCHOBHON U IOIOJTHUTEJIBHON CTPYKTYPHBIX (hOPM
JINHEHHO SKBUBaJeHTHA, TO "xymmas" ¢ Toukn 3perus CII momonauTeabHas popMa caMOCTOsI-
TEJBHOTO MHTEPECA HE MPEJICTABIISET, HO HCI0JBb30BATh €e MHOTAa OyaeT yI00HO.

Coraamenue 1.3. Cozaacho esedennoti ynopadouenHocmu conocmasum 10000 0cHosHol
cmpyrmyprot m-gpopme nopadkosvli nomep i u 6ydem obosnavams ee SE™, a donoanumenn-
HY10 K Hel cmpykmypryro gopmy — SE.

B [2,p. 1.1] nmpusenen crincok 1.1, cocrogmmuii n3 120 yrnopsiiodeHHBIX CTPYKTYPHBIX (hopM,
Bxogsamux B SUSF.

Omnpenenenne 1.5. [Ipedcmasumenem npouseosvroti SE]™ 6ydem nazvisamo 100410 wuc-
AOBYI0 MAMPULY, PACTLONONHCEHUE HYAEBVLT IAEMEHIMOE 8 KOMOopPoti cO8NAdGEM ¢ PACTOAONCEHU-
em HYaesux anemenmos 6 SF".

B pesyasrate m00y1o SF/" MOXKHO TPaKTOBATh KaK COBOKYITHOCTD BCEX ee IIpeICTaBUTeIel.

Bazxnaga xapaxTepuctuka SF)" cBa3aHa ¢ onpeieleHIeM BCeX BO3MOXKHBIX 3HAYEHUIT MaK-
CUMAJILHOM CTeneHu O0IEro MHOYKUTE S Pol (em. onp. 1.1), KOTOPBI MOKHO BBIHOCHTH B IIPaBOii
YACTH MOPOXKIAEHHON 3TOf cTpyKTypHOi#T dopmoii cucrembr (1.4) mpu pasinIHbIX 3HAYEHUAX
HeHyJIeBBIX KOo3ddunuenTos. [1o3TOMy MHOXKECTBO BeIeCTBEHHBIX HEHYJIEBHIX 3HAYEHHU 3Je-
MeHTOB J1000# SF]" pa3obbeM Ha HeIlyCThle MHOXKECTBA szm’l (0 <1 < 3) caeayromum 06pa3oMm:
slm’l COZIEPXKUT Te U TOJIBKO Te 3HA4YeHUs 37aeMeHTOB SF)", Ipu KOTOPBIX B IPaBOi YacTH CHCTe-
Mbt (1.4), mopozkiennoit 3Toit hopMOi, MOYKHO BHIHECTH OOTIMIT MHOXKHTEL PL.

y y y !
Onpenenenne 1.6. Jlaa w060t SF™, sadasaemoli mampuued A, sanuco SE™ osnaua-
em my oice Maompuyy A, HO 3HAUEHUS €€ HEHYALEHLL IAEMEHMOE NPUHAOAEHCAM HENYCMOMY
MHOOCECEY S; .

1 ..
Mubivn ciiopamu, SF;™ o6beuHsieT TeX W TOJIBKO Tex mpejcraBureseil SF™, dbu sJie-
! 1
MEHTBI IIPHHAJJIEXKAT S; ', WM, 4TO TO ke camoe, SF,™" HOpoxKIaeT TOJBKO TaKue CHCTEMBI,
IpaBble YaCTU KOTOPHIX HMEIOT OOIINi MHOXKHTEIh MAKCUMAJILHOM cTemeHn [.

13 onpenenenus (1.6) u reopemsbr 2.3 1, p. 2.6 BbITekaeT ciejyioiiee yTBep:K IeHueE.

1 2

! » !
Vreepxkaeuue 1.2. SE™" aunetino we axsusasenmna SFE,™* npu ly # la, m. e. atoboie
m,l1

! .
dea npedcmasumens SF,™" u SF™ aunetino e sKkeusaienmmol.
I I
Ecin SE™ umeer T0JIbKO 0HO MHOXKECTBO S, ° # (), To, ouesupno, SF;™° = SF™.
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1.4. HopMmupoBaHHBIE CTPYKTYPHBIE (DOPMBI U OOIyCTUMbIE MHOXKECTBA.

CJteIyIoImuM IaroM Ha IMyTH K OIpPe/IeIeHUI0 KAHOHUIECKOH (DOPMBI CTAHET BBEJIEHHE 110-
HATUS HOPMHPOBAHHON CTPYKTYPHOU (pOPMBI, OCHOBAHHOI'O Ha HOPMHUPOBKE IIPH MOMOIIIHN 3aMe-
ubl (1.8) Beex mpejcraBuTesiei SFim’l C IEJIBIO MOJIyYeHts Ha JBYX, KaK IpaBusio (cm. 3am. 1.1),
JIOJIZKHBIM 06pa3oM BHIOPAHHBIX MECTAX €JMHUIHBIX 10 MOJIYJIIO 3JIEeMEHTOB.

B |2, p. 1.2] upusenensr Hopmuposounbie npunnuibl (HIT) BeiGopa HOPMUPYEMBIX 3JI€MEH-
TOB MaTPHIH A, TO3BOJIAIONINE OCYIIECTBUTH HOPMHPOBKY J11000# 3 120 SF™, T. e. 0IHO3HAYHO
BBIOpPATH B HEll MecTa st HODMUPYEMBIX 3JIEMEHTOB U 3HAUYEHHUsI, KOTOPbIE JOJIKHbI TOJIYYUTh
9JEMEHThI Ha 9THX MecTax Mmocje HOpMHUPOBKH. [Ipu sToM HOpMupytomas 3amena (1.8) ompe-
JIeJIsIeTCs OTHO3HAYHO i BeeX S F) Kpome SF32’2 u SFf’2, JIJI KOTOPBIX 3JIEMEHT So B 3aMeHe
IIPOU3BOJIEH U MOKeT OBbITh BHIOpaH, HAIpUMep, eaunuieii (M. 3am. 1.1).

Nrak, npeacraBuresn a000i S F'im7l (qMCTIOBBIE MATPHIBI 33 JAHHON CTPYKTYDBI ¢ SJIeMEH-
TaMu U3 3;”’[) pa3OMBAIOTCS HA KJAACCHI SKBUBAJIEHTHOCTH OTHOCHTEILHO HOPMHUPYIONINX 3aMeH
(1.8), a B KagecTBe 0OpA3yIONUX GEPYTCS HOPMUPOBAHHBIE TPE/ICTABATEIH.

! . . .
Onpe,z[eﬂeHI/Iel 1.7. SE™" 6ydem naswsamov nopmuposarnots cmpykmyprot dopmots u
obosnauams NSFE™" (normalized SF), ecau ona obsedunsem moavko C60UT HOPMUPOSAHHLT
6 coomsemcmeuu ¢ HII npedcmasumened.

Coraarmenne 1.4. Joby10 HopmuposanHyo cmpykmyphyto dopmy A bydem sanucveams
6 sude 0B, 2de eviHeceHHvLl U3 MAMPULLE A MHOHCUMEAD T PABEH 3HAKY NEPBO20 HOPMUPOBUH-
HOo20 anemenma. OCcmasuuecs HEHOPMUPOBAHHDLMU HEHYALEBLE INEMERTIBL Mampuub, B, ecau
MaKosvle UMENMCA, 0ydem QONHCHBIM 06PA3OM GHIPANCAMD YEPE3 NEPEMEHHDBIE, HA3DIBAEMDLE
6 daavuetwem napamempamu NSF u dynkuuu om nuzx. Taxorce npu neobxodumocmu 6ydem
sanucweams NSF xax dynkyuto om ceouxr napamempos.

Tem campiM, napamerpsl NSF, obo3znadaeMble u, U, W, . . . , BCETIA MPEIIOJIaraloTcs OTInY-
5.1 51 u v v—u 0
upiMu or Hyas. Hanpumep, NSF;” = NSF, (o,u,v) = o 10 0 L] HO TIPH 9TOM

v # u, nHATE M # 5.

Coryamenue 1.4 mossosisier B Marpuie B, HCIOIL3yeMOR B Aa/jbHeRIIeM s HOPMAJIK-
3aIlUd BO3MYIIEHHBIX CHCTEM, IIOJYYUTh MAKCHUMAJIbHOE KOJHMYECTBO €JIMHUIl, & MHOXKUTE/Ib O,
eCJIM OH OKarKeTCd OTPHUIATE]bHBIM, 3aMEHOH BpeMeHH MOKHO CJIeJIaTh PABHBIM €JIHHUIIE.

1000
0010

¢ 0 = signa;. 3/1ech HOPMUPYeMble 3JIeMEHThl PACIOJJIOKEeHbl Ha PA3HBIX 3WI3arax, U COrJIacHO
3amedanmio 1.1 HA 3HAK d7TeMEHTa M3 YEeTHOT'O0 3UT3ara MOBJHATH HEBO3MOYXKHO, MOITOMY OH
BBIHOCHUTCS B BHJIE MHOZKHUTESI 0. A 3HAK HOPMHUPYEMOT0 3JIeMEHTa U3 HEIeTHOIO 3UI'3ara BCeraa
MOYKHO CJIeJIaTh paBHBIM 0, 9T0 U Tpebyerca B HII.

Tax, SF;"' = (ay;¢;) 3amenoit (1.8) moxer Gbirb csegena k NSFy' = o

Oupenenenne 1.8. FEcau 6ce nenyaesuie aaemenmmol SFim’l PACTLOAOHCENDL TONDKO HA 00-
HOM U3 3U2304208, U3-3G 4e20 6MOPOT HOPMUPOBAHHVLT 2nemenm 6 mampuue B npu e2o naau-
YUU MONCEM PABHAMBCA KaK edunuye, mak u Munyc edunuuye (6ydem 0603nauams €20 K), mo
noayuaemyro NSF 6ydem nasvieamv deoticmeennoti u 0603navams NS Ff;l

l l
Ormernm, uro aaa NSF™ no cpasaenuto ¢ SE;™ cymecrBeHHO 00/1€r9aeTcs IPAKTHIe-
CKOe HaIMCAaHWe YCJIOBU, (DUKCUPYIONINX MaKCUMAJIbHYIO CTEIeHb [ ODIEero MHOYKUTEIS.

0
Tak, NSF? = o 111, g %} ] eCcTh ]\7SF7‘L’”2 npu —v, W = U; NSF75’1 Ipu w = v — U;
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5,0
NSF.”", eciin He BBIIIOJIHLIOTCS LI€PEYUCJIEHHbIE BbIIIE OIPDAHUYEHUS HA IIapAMeTPbI.

Omnpenenenne 1.9. Snauvenus napamempos, npu KOMOPHIL ONPEOEAEHE NPOU3BOALHAAL
NSFL-m’l, bydem wHaswveamsv donycmumvimu. Ob6sedunenue donycmumovlr 3HaueHull napamem-
P06 OAA Kaoicdot us dopm O6ydem Ha3vieamsv dONYCMUMBLM MHONCECTREOM U 0003HAMAND pszm’l
(permissible set). Jlonycmumoe mmoscecmso 6ydem HaA3bl6aAMb MPUSUGALHUM U 0603HANAMD
tps;-”’l (trivial ps), ecau erodaugue 6 HE20 NAPAMEMPBL 02PAHUNEHULT HE UMEIM.

1.5. Kanoangeckue MHOYKeCTBa U KaHOHW4Yeckue (popmbl. llTak, paccMorpum mpo-
N3BOJIBHYTO NSﬂm’l MAaTPUILY, UMEOTILYIO 1 HEHYJIEBhIX JIEMEHTOB C 33JaHHBIM PACIIOI0KEHH-
eM, (PUKCUPYIONIUM i — ee TopdaaKoBbIi HOMep B SUSF™ cornacuo BeegenubiMm CII. Hakonern,
[ — 3TO cTenenb OOMIETO MHOKHTEIS Pl KOTOPBIA BLIHOCUTCS W3 NPABOM YACTH CHCTEMBI, MO-
POXKJIEHHOM JIIOOBIM 1IPEJICTaBUTE/IEM NSEm’l. Corytacuo yrBepxkaennio 1.2 | nHBapuanTHa OT-
HOCUTEJIbHO JIMHEITHBIX HEOCODOBIX 3aMeH.

OTmeTuM, 9TO MOJTyYeHHe HOPMUPOBAHHBIX CTPYKTYPHBIX (hOpM — 3TO hopMaabHAs pa-
6oTa, Tpebyolast ToJIbKO HOpMHPOBKHU (1.8), T.e. 3aMeHBI, He 3aTPArMBAIOIIEH CTPYKTYPHI MO-
poxkgatoteit 3tu popmbr MaTpurbr A.

! ,

Teneps ke cranem ynpomars NSF™ . ceogg ux mocpeicrBom HO%LXO,ZLHHLI/IX JINHEeRHBIX
HeocoObIX 3aMeH (1.5) mpu ompeieIeHHbIX 3HAYCHHSIX TAPAMETPOB U3 PS, " K MPEIIeCTBY IOIITHM

l . .
CTPYKTypHBIM bopmam, T.e. K SF™ ¢n <m um ¢ j < i npun=m.
B cBsa3u ¢ amuM ciiegyer uMeTh B BUAY CJEIYIONINE JIBa COOOParKeHUsI.

. l
zC OJIHO¥ CTOPOHBI, MpakTHIeCKN Kazkaas NSF,™" MOKeT CBOIUTHCS K MPEIIeCTBYOITHM
SF}“ , T.e. mmeer "umHux" mpeicTaBuTe e, TUHEHHO SKBUBATIEHTHBIX KAKIM-THOO0 MPEeCTa-
BUTEJIAM MPEIIECTBYIONIX (POpM. 3HATEHUS MaPaMeTPOB, JOMYCKAIOIIHEe TAKWX TPeJICTaBUTe-
Ny l
JIefi, HaJ0 YAAJIATH U3 ps, .
, !
C apyroit croponbt, e NSF™'| Koropble Npu BCEX JOIYCTUMBIX 3HAYEHUAX CBOUX Iapa-
METPOB JIMHEIHO SKBUBAJEHTHBI KAKUM-JTHO0 TPEeAIecTBYIOMUM (OpMaM, CaMOCTOSTETbHOTO
HHTEpEeCa He MPEeJICTABISIOT, MOCKOJIBKY HE MOTYT BBICTYNATh B posn "mpocreitmux .

Omnpenenenne 1.10. Henycmoe muootcecmso, codepacauiee me u moavbKO me 3HAUEHUS
[ ! 5 .
napamempos us ps; ", npu komopoir NSF,™ aurelino ne sxsusaienmna Hukakot npeduecmesy-
e l .
wwet SF, 6ydem nasveamo kanonuseckum u 06o3navams cs; " (canonical set).

! . .

Omnpenenenne 1.11. Jhobyw NSE™ 6ydem nasveams kanonuueckol gopmots u 06031a-

! : !

wamo CE™" (canonical form), ecau ee napamempu npunadaescam cs;”
1 ! !
Takum obpasom, marpunnl CF™" u NSF™" Beiragaar onunakoso, no napamerpsl C'F)™

! !

IPUHAIEZKAT €S, " — 910 PS; ", U3 KOTOPOIO YJIAJICHbI T€ 3HAUYEHU, 1IADAMETPOB [IPU KOTOPBIX

!
upegcrapuresn NSF™ samenamnu (1.5) cBogarca x npegnrecrByomum SF.
Yreepxkaeune 1.3. Jliobvie dee kanonuueckue Gopmovr AMUHETHO HE IKEUSAACHINHDL.

DTO 0OYEBHIHOE YTBEP:KICHHE 03HAYAET, YTO HUKAKHUE JIBa HpeacTaBuTe st pa3anaabix CF
WJIN, 4YTO TO 2Ke& caMoO€, HUKaKNe JIBe CUCTEMbL (1.4), HOPO2KJAEHHbIE COOTBETCTBYIOIIUMU YHUCJIO-
BBIMH MAaTPHUIAMHU, HEe MOTYT ObITH CBA3AHBI JIMHEIIHOW HEOCODOH 3aMEHOI.

B psize ciydaeB KAaHOHHYECKHE MHOXKECTBA MapaMeTPOB yIAeTCs TOMOTHUTEIHHO OrPAHM-
YUTHh HPU MOMOIIH JIMHEHHBIX 3aMeH, npeobpasyoomux C'F B cebs.

. !
Onpenenenne 1.12. Kanonuueckoe muoscecmso awboti CE™" 6ydem nasweams munu-
1 .o . .
MAADHOM U 0603Hawamy mes, ™ (minimal ¢s), ecau natidena asunetnas Heocobas 3amena, npe-
! !
obpasyrowas CF™ 6 ceba u no360AA0ULAA 02DAHUMUING SHAYEHUSA IACMEHTNOE CS; " | G UMEHHO,

i
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ECAU IMO BOZMONCHO, MO TOMSA bl 00U U3 HECOUHUMHDBLT INEMEHMOE NOAYUEH 02PAHULEHHDLM
ceepry u (uau) cHu3y u (uau) 3aPurcuposar 3HAK MHOHCUMENS O.
I
Takum o6paszom, ecau CF;™

! l
TO ABTOMATHIECKH €S, = MCS; ", T. €. ABJIAETCH MUHUMAJIbHBIM.

He COJIepKUT MapaMeTPOB U UX HEBO3MOXKHO OT'PAHUYNTH,

1
Oupenenenne 1.13. Mnoowecmeo, codepocauiee me 3HGUEHUA NAPAMEMPOS U3 s, , om
) !
KOTNOPHLL Ydaemes u3basumuves Npu NOMOUsY AUHETHHE Heocobux samen, nepesodsuyus CF.
1 .
6 ceba, bydem Hasvieamv JONOANUMENLHBM U 0003Hawamb acs; " (additional cs).

m,l m,l

. \ m,l
i = CS; acs

7

Tem cambiM, mcs

Coraammenue 1.5. B daavhetiwem 002080pUMCA 0 CACOYOWEM:

7 osnavaem, wmo usu ¢ = G, 1N = S,

1) Banuco “...( =[qVu]...n=[wVuv] ...
uau ( = vy, 1N = Us;

2) Banucv “O, : nexul mmuozouaen om 0”7 osnauaem, wmo 0, — amo kakol-subo seuye-
CMBEHHBIT HYAL YKAZAHHO020 MHO20YAEHA, €CAU, KOHEUWHO, OH CYULLCMBEYEMm,;

3) ycaosue, 3aKA0UEHHOE 6 KPYeAbie CKOOKU U 3ANUCAHHOE NOCAE 0PY2020 YCAOBUS, He
ABAAEMCA MPEOOBAHUEM, G NPUBOOUMCA 8 KAUECTNBE HANOMUHAHUL OAA AYHULL20 BOCTDUAMUS
nocAeOyOUUL paccyrcoerut;

4) 6 PopmMYAuUPOSKAT PE3YALIMAMOE OMAUNUE OM, HYAA BbPAAHCEHUT, CMOAWUT 6 3HAME-
HAMENAE, HE ABAACNCA NPEONOAOHCEHUEM, O YCMAHABAUBAEMCA 6 Tode JOKA3AMENBCMEA.

2. OmgHOpPOAHBIE KyOMYeCcKne CUCTEMBbI
C JINMHEWHBIM OOMIMM MHOXKHUTEJIEM

2.1. 3anuchk n JuHelHas 9KBUBAJEHTHOCTh cucTteM upu 1= 1.

V cucrembr (1.4) @ = P(x) npu | = 1 a3 + a3 # 0 cornacho cornamennio 1.2, nnade
Py = 2120 m [ > 2, no3TOMYy OHA MOXKeT ObITH 3alIMCaHa B BU/IE

i = Py (z) G q?(2), (2.1)

t

rie obmmit MHOXKHTETL Py = x1 + S (B € R'), marpuna G = brq tl R~
P2 G2 12

colon (22, Ty, x3), npu 310oM p? + p3 # 0, t3 +t2 # 0, unaue [ > 1, a HOCTPOEHHBIH MO

MHOrousnenam p;z2 + ¢z +t; (i =1,2) pesyabranr Ry = 612,t — OpgOqt 7# 0.

Yucno f u snementsl G cucrembl (2.1) 0JHO3HAYHO BBIPAZKAIOTCS Yepe3 3JeMeHThl A u3

1ot ppr ti+pBt Bt [ar bt oo dy 9, o _
paBeHCTBA = (a7 +a3 #0):
P2 Q2+ Bp2 ta+ B Pio ay by co dy
6 = 6*, Pi = a;y, q; = bz — CLZ'G*, tl = C; — blﬁ* + alef (I d19;1>, (22)

rae 0, € R! — obmuiit Ay b MHOTOU/ICHOB Pi(l)(ﬁ) =a;03 —b0? +¢ci0—d; =0 (i=1,2).
BemecrBennblii 001uii HyJib MHOIOYJICHOB Pl(l), P2(1) CyIEeCTBYET W €JMHCTBEHEH, TaK KaK

. .. 1
o umeetTcsd v Py, Py, a 11060i Hy/1b P, B3ATBII ¢ 0OpaTHBIM 3HAKOM, OyIeT Hy/JIeM PZ-( ),

Teopema 2.1. Ilpul =1 samena (1.5) x = Ly npeobpasyem cucmemy (1.4) suda (2.1)

¢ Py = az1 + Bxy 6 cucmemy (1.6) y = P(y) suda

j = Py (y) G (y), (2.3)

DaexkTpoHHbL KypHaI. http://www.math.spbu.ru/diffjournal 18



Huddepernyuarvroe ypasrnenus u npoueccor ynpasaenua,N. 2, 2018

~ . ~ Gt
ede obuyuti mmoocumenv P)(y) = ayy + By, mampuya G = <Z?1 6{1 £1> U Pe3YALMAHM,
P2 G2 U2

Ry = 5;5 — 05057 GLIMUCAAIOCA 1O CALIYIOULUM POPMYAAM:

r? 2ris; st
<O~é, ﬁ) = (CY, 5)[1 7£ O, G = LilGM, M = ri7ro 6* S182 |

T3 2resy S5

(S* =T1S2 + 7281,
det M = §3;

EQ =Ry #0 wuau & =ar + fra, = as;+ Bs, (2.4)

S é _ 7“%(Sps + 7"17”25,15 + Tgéts 27“181(5]38 + 5*5qs + 2r2525ts 5%5;05 + 51525(15 + Sgdts '
720, + 117900 + 7300 271810, + 0u0pg + 272890, 830, + S1590, + S50,

JokazareancTBo. [lokarkem cHavasa, 9To crupaBeinBa (GOpMyia

¢®(Ly) = Mq®(y). (2.5)
(ryr + $1y2)2 7"% 2r18 3% ?/%
Tax, q[2](L?J) = (7"13/1 + 811/2)(7"2y1 + 323/2) = | "2 Ox 5182 Yiy2 | = MC]M@)-
(rotn + 8292)2 7"% 21989 5% y%

Teneps dopmyra (2.3) BEITEKaET U3 CIEAYIONEH NEMOYKN PABEHCTB:

(2.1)

- - (2.5) -
L7'P(Ly) = L™((e, B) Ly) Gq®(Ly) ‘=" ((, B)Ly) L' GMqP (y)
4) o= =~

2 (@,5)yCGP(y). O

2.2. Beiesienue kaHOHUYIEeCKUX (POPM U UX JOIMYCTUMBIX MHOXKECTB. Boijenum us
criicka 1.1 paborsr [2] erpykTypHbie hopMbI 10 SFSE’ a BKJIIOUUTEIHHO, OTHOCSIINECS K CJIyHat0
[ = 1 (nmeercs 41 Takasi popMma), HOPMHPYEM WX COLJACHO BBEJIEHHBIM B |2, p. 1.2] HOpMEPO-
BouHbIM TipuHIMIaM (HIT) u BbISICHUM, KaKue U3 MOJTYYeHHBIX HOPMUPOBAHHBIX CTPYKTYPHBIX

=, (L)

P(y)

(2.4)

dopM dBILIOTCH KAHOHUYECKUMHU (DOPMAMU.

1
Vreepxkaenue 2.1. Toaivko NSF;' =0 (u 00 u) , NSFi’ll5 = a( 00 0) ,

0 0 1 1 1 v u 0O
010 u 0 0 u 0 0 u u
NSERL = oY 1), NSFLL = , NSFL = ,
@20 U(lOuO(uv#) 2 = %011 0 7 %\1 10 0
NSF15’1:U u vov—ul ,NSFQE”l:a u v 0u—v 7]\[51;15571:0 u 0 vu+tv
00 1 1 001 1 001 1

npu 6cexr dONYCMUMBLE 3HAYEHUAT NAPAMEMPos aunelnvmu samenamu (1.5) ceodamea «
kakum-aubo npedwecmeyroujum cozsacro CIT usz (2, p. 1.1] empyxmyprom dopman.

4,1 . 4,1
HokazarenbcrBo. 1) NSF; 3amenoif ¢ s = —So, ro = 0 cBomurces Kk SFy';
4,1 . - 3,1
2) NSF,; 3amenoii ¢ 1p = —2uv~'ry, s; = 0 comures k SF;
4,1 - . 4,1
3) NSF, 5 (v#ut) samenoii ¢ s; = 0, ro = ury cBogurea x SFig ;
4,1 , 4,1
4) NSF,3" 3aMeHoll ¢ 81 = —S8g, Ty = 71 CBOMHTCA K SF, ;
4,1 , 3,1
5) NSF;, 3aMeHOii ¢ § = —Sg, Iy = 1| UpH u = 1 CBOAMTCS K Sng’H, npu u = —1 cBogUTCS
3,1 . 4,1
K SF.y ., anpn u # £1 3aMenoil ¢ s; = —S, 71 = ury CBOAUTCA K SF, oy

6) NSFls’l, NSFQB’l, NSF55’1 3aMEHOM ¢ §1 = —So, 79 = 0 cBOAATCS K SFgl’l.
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HenocpeacTBennoi NPOBEPKOil YCTAHOBICHO, 9TO OCTaAbHBIEe TpuAnaTh Tpu NSF™! apia-
foTCsT KaHOHIMIecknuMu opmamu (em. onpenenennst 1.7,1.11). O

Sameuanme 2.1. 3aech u B qanabHedineM 3anuch "cBoanTes K Kakoii-ubo SF™! " o3ma-
9aeT, 4To [moJydeHa yKasaHHas ¢dpopma uin ¢popma, eil IpeIinecTByoIas, B KOTOPOil KaKHe-To
sjeMenThl SF™! okazanuch paBHBIME HYJIIO.

Brinumniem umeroniuecs CF™! ux gonycTuMble MHOXKECTBA PS U KAHOHUYECKHe MHOKECTBA,
cs w3 onpeenennii 1.9, 1.10 (3anucu tps, tes 03HAYAIOT OTCYTCTBUE OTPAHUIEHIH HA TAPAMETPBI,
Bxojsiue B dopmy). Buy kanonmdeckunx dbopm Oyjer 0DOCHOBAH MO3/HEE B YTBEPK/ICHUAX
2.3,2.4. YKakeM Takzke pazjoxkeHune Kaxaoit Gpopmer Ha crpoky (1, f) u marpuny G, Kak 510
cienano B cucreme (2.1) @ = (o, B) x G ¢! (), n pesynvrant Ry # 0 marpuupr G.

Croucok 2.1. Bce CF,L.m’1 JI0 C’Fé”1 BKJIIOUHTEILHO C yKa3aHueM kodddurmenrta (3, Mat-
punpr G, pesyasranta Ry, ps)' u cs!™ (0,5 = £1, u,v,w #0, a =1, Ry #0).

T) 24 dopmei ¢ B=0 (dy,dy =0, G — Tpu mepsHix crosbna coorsercTryiomei CE™') :

000 Ry=1 1 0 0 O Ry =1
1) CF' =0 ST CFys =0 T
0 1 0/ tpsy; ’ 0w 1 0/ tps;s;
CFR 1 00 0\ Ry=n1u? %) CEM — o 1 uw 0 0\ Ry=1,
a8 10 u 0) tpsyy; 3 00 1 0] tpsy';
cFl g 01 00 Rz—mu o N 0 0\ R2=u(u—uv),
a14,x k 0 u 0 tpsMK; 7 0110/ psé’l ={v #u}l;
CF4’1 — 1 1 00 —U U+’U) CF4’1 — Y 01 0 O RQZUU,
a,12 v 0 u 0) pshy ={v#—u} @24 v 1 ou 0) tpsyy;
3) CFQ’I — 00 10 R2 = 1 CF3’1 — 0 v 0 1 0 RQ = u2,
9 100 0) tpsgh; 6 00 1 0) tpsph
0 0 Ry = 010 Ry=1
CFlzgiln:U " " ) 2315% CF137’1:0' ) ) 231 7
01 0 0 tPS11 15 1 0 0 O tpsiy ;
00 10 Ry =1 0 1 0 Ry =1
CFj’IIQZU ) 231 ’ CF23i1:U ! ) 231 ’
1 0 u O tPs, 195 1 0 0 O tpssy;
CFL _ o 0 01O Ry =1, CFEM _ 4 u v 1 0 Ry = u?,
@22 1w 0 0) tpsysy; 5 00 1 0) tpsp
CFA _ o v 1 v 0 Ry = uw, OFY — o v 01 0\ Ro=v(u?+v),
H 01 0 0/ tpsy)'; a14 0 ul0) pshl={v+#-u?);
T R 1 0\ Ry=1, oFtl _ o (v 01 0\ Ry=vuvv+1,
o 1 00 0) tpsfy; @21 1w 0 0) psyt ={v#—u2};
CF4’1 Y 0110 Ry = v(u—i—v), CF4’1 Y 0 010 Ry =1,
29 v 0 u 0) psyy ={v#—-u} 230 1 v u 0) tpsy;
CFYL _ o 01 10\ Ra=v(v—u), O u v w 0\ Ry=ulu—v+w),
a,33 v ou 0 0) psyy ={v#u); 8 01 1 0) psg={w#0v—u}

1) 9 gopm ¢ f=1u ceoumu G (Ry = u® u ps = tps B uepsbIX mectu dhopmax):
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0 0 0 —u O —u 0
; CF;JZO' U U o U —u ;
01 00 1 1 0 0 1

2 o g

Crhl_ u 0 0 wu - —u U oM, 0 v 0 —u - 0 w —u)
13 010 -1/""\o 1 -1) % 1ro0o0 1) \1 -1 1)
CFA _ 0 0 v u ” 0 0 wu). CFL _ o 00 uw wu - 0 0 wu).
32 100 1) \1 -1 1)’ 36 10 -1 0/ \1 -1 0/’
CF351:U v v v—u 0 o u v—u 0 ’ R251:uv,
o1 0 -1 0o 1 -1 pss = {v #ul;
CF51—O' u v 0 u—w o U v—uU uU—"v R2:u2,
6 010 -1)° 0 1 1 )7 pspt={v#u};

51 u v v—u 0 u v—u 0 Ry = u? — uv + 02,
61}7‘77 =0 5 g 3 5.1
10 0 1 1 -1 1 psy = {v #ul;
1) tesy'; esot = {u#2}, esy' = {u>1/4};
2) tesy', esyp. = {(k,u) # (1,1/2)}; 0341 ={v#u 2—u" 2u(u+1)"1},
sty = {u # —v, 1/2 4v(u—1)>1} sy —{u—1/2 v < —1/2};

3) tesat, tesy's tese tcsn’m tess) ) tesSy, esyl = {u # 2}, tesyy; csyt = {u # +1},
083 - {u _1/2 } CSE) - {U#U<U—2>/4; (U,,U) 7é (17—2)7(_1/971)}7 Csll =
{v#u2u—1)"2}, esiy = {u# —1/3,2/3}, esty = {v #u, —u® v #u/2 mpu u > —1/2},
csyy ={v# —u?, (u¥? £ 2% )u 22 () #4720 (3, 1)),
csyy = {u #v?/4, (v — 8)(41)) N esyy = {u# =3, =3/4,3/2, 6, 01},
ngé)l = {u 7£ _1/27 v 7£ —u, u? ) (1 o QU)/& (1 - ZU)Q/S; (uvv) 7£ (7937794)}7
ngbl = {u 7{ _U_lv (Ug - 8)(41))_1; (uv U) 7{ (273)7 (37 _3)}7 053721 - {u 7é _37 _3/47 3/87 6}7
csqy = {u#1; v#u, (du+1)/2, (6u+ 1+ (2u+ 1)(8u+ 1)1/2)/16},
csqp = {u# —2, —1/8, 14£3/2/4, 1/4, 4}; esy' = {v #u, 241},
csgt ={v #u, 245}, esot ={v#u, 243}, esyt = {w # v —u, 2.44}.

3nmech 3amuch ..., 2.4;} o3Hadaer, YTO 3HAYCHUS HAPAMETPOB HE YIOBJIETBOPSIOT YCJIO-
BUSM U3 IIYHKTA §) HUKE CJIe/IYIOIEero yTBepxK/aeHus 2.4.

[Tockoabky B crnucok 2.1 Bxogar CF™! toanko ¢ 8= 0 win ¢ 8 = o, BBISCHIM IPH KaKAX
ycJI0BusIX (DOPMBI ¢ TaKUMHU [ MOTYT OBITH MPEOOPA30OBAHBI IPYT B JAPYTA.

Yreepxkaennme 2.2. [Tycmwv cucmema (2.1) ¢ Py = axy+ Brg aunetinoti neocoboti samenot
ceodumen x cucmenme (2.3) § = PLy) G¢®3(y), ¢ P} = aay + Bay, moeda
1) npua=1:8=0% s = —fss, 2) npuB=0:8=0s s =0,

3) npufB=0:a=0<r =s #£0, 4) npua=L0:5=0< sy=—s #0.

TokaszareabcTBo. 1o Teopeme 2.1 & = ary + Bra, B = asy + Bsy. O

Hab6op 2.1. YucioBble KOHCTaHTHI, UCIOIb3YeMble B JaTbHeHIIeM:

191 = p+20p" +5, 95 = ((v/29 + 27)p? — (104/29 — 130)p + 1000)/600, p = (4/29 + 92)'/3;
= ((3v29 — 17)p? + (4v/29 — 24)p — 16) /24, 94 = ((72 — 13+/29)p* — (9v/29 — 59)p + 72) /36,
= (p+4p7")/6, s =2(2p° +9p+8)/(p* = 18p+4), p=(20v29 +108)"/*;

(8p —i— (357 — 1)p +68) /12, U5 = ((+/57 + 85)p? + 32(v/57 — 1)p + 640) /96,
=8p~ = p—1)/3, Wy = (11— V57)p* +4(v/57 +5)p +32)/96, p = (3v/57 + 1)"/%;

011 = ((\/_ —9)p* —4A(VIT+1)p —40)/8, Y1z =—p+4p~t, p= (V17 +2)"/%;

Ois = (p* = (V7T = 9)p = 16) /4, V14 = =3((VTT —9)p* — 4p + 24)/8,

15 = p/6+2(3p)", Vhe = ((3VTT = 25)p> — (2VTT = 6)p — 8) /24, p = (477 + 36)"/%.
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2.3. BolgesieHne KaHOHWYECKNX W MIHIMAJIbHBIX MHOXKecTB ajia CF™ 1!

YrBepxkaenuue 2.3. Toavko caedyrousue dopmo, ¢ m < 4 uz cnucka 2.1 npu yrxa3anmorxr
3HAYEHUAT NAPAMEMPOS CB00AMCA K NPedUEeCNEYUUM CMPYKMYPHOM HOPMAM:

1) ]\TSF§“1 npu u = 2 3amenoti ¢ 1 = —ry, So = 0 ceodumecsa K SF;’l;
2) ]\TSFES”1 npu u < 1/4 samenot ¢ s5 = (14 (1 — 4u)/?)s,/2, ro = 0 ceodumca x SF53’1§
3) NSFY;, npu k=1, u=1/2 samenoti c 1 = 221y, sy =0 ceodumea x SFy™;

3,1 . 3,1
4) NSFy; npu v =2 samenol ¢ sy =0, 19 = —ry ceodumca k SFy;
41 . 3,1
5) NSFE": a) npu u= —1 3amenoti ¢ ro =0, sg = —s1 ceodumea x SFy;
. 3,1
b) npu uw =1 samenol ¢ ry = rq, S9 = —81 ceodumca x SF;
) 11 »
41 . 3,1
6) NSE," : a) npu u= —1/2 samenoti c ro =0, sg = —4311 ceodumes x SFy;
npu u = —2 3amenoti ¢ ro = 0, So = 281 ceodumcs x s
b 2 0, 2 d SFy;
41 . 3,1
7) NSF; 7 :a) npuu=1, v=—2 3amenot c r1 =0, Sy = 51 ceodumca x SFy ;

b) npu u = v(v—2)/4 samenoti c 7o =0, s9 = (1 —v/2)s; ceodumesa x SF14’1;
¢) npu u = v(20 — 3)/9, samenoti vy = 0, 55 = (3 — 20)s1/3 ceodumesa x SFy";
8) NSFM' (v#w): a) npuv=2—u"" 3amenoti c 1y = —u"'ry, 5y = 0 ceodumea x SFy'";
b) npu v =2u(u+1)~" samenod c 1y =0, s; = 2(u + 1)"'s2 ceodumesn x SFfZ}R;
9) NSF5' npu v = u(2u — 1)72 3amenoti ¢ s1 =0, 75 = (1 — 2u)ry ceodumea x SF
10) NSF3' (v # —u): a) npuu = 1/2 samenoti ¢ s = —ss, 15 = 0 ceodumes & SFL},;
b) npu 4v(u—1) <1 3amenoii ¢ ry = (1+(1—4v(u—1))"/?)(20) "'y, 53 = 0 ceodumes % SF74’1;
11) NSF14:§13 a) npu u = 2/3 3amenotl ¢ ry = 2ry, Sy = —s1 c60duMCA K SF;”l;
b) npuu = —1/3 samenoti ¢ ry = 13/2, 53 = —s1 ceodumca x SF;
12) NSF1441 (v# —u?): a) npuv =u/2, u>—1/2 samenoti c ry = (1 — (2u + 1)1/2)ry /2,
s1= (14 (2u +1)?)s5/2 ceodumea x SF';
b) npu v = u 3amenotl ¢ ro =11, S2 =0 ceodumea « SF141’1;

¢) npuu= —1/4, v = —1/12 samenoti c 1, = 0, sy = 251 ceodumca x SF;3";
13) NSFyg': a) npuw=v?/4 samenoti c 11 =0, sy = —vs1/2 coodumea  SFyg;
b) npuu = (v3 — 8)(4v)~! samenoti ¢ sy =0, ry = —vr1/2 ceodumen x SFy;

14) NSFy;': a) npu u # 1/2 samenoti ¢ 75 = 0, sy = (1 — 2u)s; ceodumea x SFy3';
b) npuu=1/2, v > —1/2 samenoti ¢ 1, = (1 + (20 + 1)V2)ry, 55 = 0 ceodumea x SF';

15) NSFp' (v # —u™2): a) npu v = u/2 £ (u/2)"2 samenoti ¢ 1 = +(u/2)/?ry, 55 = 0
ceodumes k SFy;

> _ . _ 4,1
b) npuu=23-4"23 v =472 zamenoti ¢ 1, = 23ry, s = —3- 272355 ceodumesn x SFL3:
) I 13 »
4,1 . 3,1
16) NSFy : a) npu u = —3 3amenotll ¢ 1 = 289, 19 = —11 ceodumca x SFy ;
. 4,1
b) npu u = 6 zamenoli ¢ 1y = 2rg, S = —81 ceodumea k SFL; »
c) npu u = —3/4 zamenoti ¢ 11 =192, S = —S; c80dUMCA K SF411’1 :
d) npu u = 3/2 samenoti ¢ $1 = 382/2, ro = —r1 ceodumea x SF ;
) = ics =1 = - 0 S
e) npu u = Y1 3amenot ¢ s = V289, To = —r1 ceodumca k SFy;;

]_7) NSF24§1 (’U 7é —u): a) npu v = u2 s3amenotl ¢ 1 = Ure, Sg = 0 CGOdumcﬂ % SF141,1’
b) npu v = (1—2u)?/8 samenoti c ry = (u — 1/2)ry, so =0 ceodumcea x SF54’1;

¢) npu v = (1 —2u)/8 samenoti ¢ ry = 0, s = =281 codumea w SFyy';
d) npu u =3, v =14 samenot ¢ ry = V5, s = Vgsy ceodumea w SF5;
e) npuu = —1/2 samenot ¢ sy = —82/2, 12 = 0 ceodumea x SFy3';
18) NSF;éIZ a) npu u = —v ! gamenoti c vy = —v "y, s9 =0 ceodumea x SFfl’l;
b) npu u = (v° — 8)(4v) ™" samenoti ¢ vy = —vr1/2, sy =0 ceodumca x SFy';
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y 41
c) npu u =3, v=—3 3amenoli ¢ T, = 1o, 1 = 0 ceodumca x SF;;
y i1
d) npu u =2, v =3 zamenoll ¢ 1y = —7rq, 51 = 0 ceodumca x SFy3 ;
41 . 3,1
19) NSF35 : a) npu u = —3 s3amenoti ¢ 1 = 251, ro = —r1 ceodumea x SFy] ;
y 41
b) npu u = 3/8 3amenoti ¢ r9 = 2ry, So = —$1 ceodumes k SF5;
. 41
c) npu u = 6 3amenoll ¢ 1 = 2ry, Sy = —s1 ceodumea K SF;;
. 41
d) npu u = —3/4 samenotl ¢ ro = —r1, So = 281 ceodumesa k SFy) ;
41 y 41
20) NSFy; (v#u): a) npuu =1 3amenoti ¢ 1o = 0, S5 = —s1 ceodumea k SFyy ;
. 41
b) npu v = (du+ 1)/8 samenotds ¢ ro =0, s = —2s1 ceodumea x SF; ;

¢) npuv = (6u+ 1+ (2u + 1)(8u + 1)/2)/16 samenoti ¢ ri = —(1 £ (8u + 1)V/2)ry/4, 55 = 0
ceodumea x SF;

21) NSEy': a) npu u = —1/8 3amenoti ¢ vy = 21y, 55 = —s, ceodumcsa x SFy';
b) npu u =4 3amenoti ¢ Ty = 2ry, Sy = —, ceodumea k SF;
¢) npu u = —2 samenoli ¢ s; = 4sy/3, 1y = —r1 ceodumes K SFy
d) npuu=1=+ 3\/5/4 samenoti ¢ s = (1 + 1/\/5)52, re = —T1, 800UMCA K SF1441§
» 41
e) npu u = 1/4 3amenoti ¢ 1o = —ry, S = 251 ceodumea x SFyi .

JlokazareibCcTBO CM. B TPUIOZKEeHUH 4.2.
1
OrMmeTuM, 9T0 ¢ yueToMm yrBepzxienus 2.2 npu ceejenun NSF™" u3 ciucka 2.11 K mpejie-
CTBYIOIIUM (popMaM U3 TOTO Ke 2.1; HCHOIb30BAIUCH TOJIBKO 3aMeHbI ¢ §; = 0, a IpH CBeIeHNH
1
K 2.1y — ¢ 11 = 51 # 0. B cBow ouepesp, npu ceejgennn NSF™" u3 cuncka 2.1y K npemnecrsy-
oM 13 2.1; UCTOIB30BAINCH 3aMEHBI ¢ So = —S; 7# (.

YrBepxkaerue 2.4. Toavko npu YKa3aHHHT 3HAYEHUAT NAPAMEMPOS NSFf’l u3 cnuc-
Ka 2.1 ceodamesa x npedwecmsyrowum coasacro odnomy ud CII empyxmyprom dopmam:

1) NSES' (w#v):a) npuv = [u—3V3u—1Vu+1, u# 3] samenot ¢ 1y = —ry,
(51 =0V sy =0V sy = (1—u)s,/2] ceodumeca x SF;;;

b) npu v = (u - 1)2u_17 u 7é —1 3amenoti ¢ S = —Sg, 9 = ury ceodumca x SF54’1;

¢) npu v = 2(u — 1) samenoti ¢ 7 =0, sy = —s;, ceodumea v SF';

d) [u=—1,v# —4Vv=2u] 3amenot ¢ 1y = [(v/24 1)ry V0], sy = —s1 ceodumea x SF,;;
e) npu u = V7, v = Vs 3amenoti ¢ ry = Vgra, s1 =119y céodumea x SFy3';

f) npu v =4u, u# —1 samenodi ¢ v, = ury, s, = —s1 ceodumea k SEG

g) npuv =3(u+1), u#—5 samenoti ¢ s1 = (u+ 3)s9/2, ro = —ry ceodumca x SF247’1;

h) npu v = (2u® + 14 (2u + 1)(5 — 4u)*/2)(2u + 2)71, (u,v) # (=5, —12) zamenoti ¢ ry = —ry,
5o = (34 (5 — 4u)V?)s1/2 ceodumes k SFy';
i) v=1u—1%2y/—u, u#—1 samenoti ¢ 75 = —r1, 55 = £/—us; céodumea x SFy';
J) npu u = —(3520° + 3960 + 83067 + 100502 — 12970, — 105)/46, v = —(3286° + 4380 +
844603 + 109862 — 104660, — 366)/23 samenoti ¢ r1 = 0,19, so = — (4602 + 3902 + 4903 + 11162 +
316, — 60)s1/138 ceodumea  SFyg', 0,: 465 + 76° + 130* + 186% — 66> — 90 — 3;
k) npu 2u = 02—20,+3, 2v = —3024+602—110, samenoti cry = 0,19, 51 = —(03—02+30,+3)s,/2
ceodumea % SFy3', 0,1 0% — 6% + 20% + 30 + 3;
Dv=2u+1)2(u+2)", u#—3 samenoti c ro = —11, S5 = (u+ 2)s; ceodumea t SFyy';
m) npu 6u = —20% — 02 + 40, — 15, 3v = —46% — 302 + 80, — 21 samenoti ¢ 11 = 0.7y,
51 = —(20% + 302 + 9)55/6 coodumea w SFy', 0,: 20* + 36° — 360% + 90 + 9;

2) NSEI' (u#v): a) npu v =2 — 3u samenoti ¢ 7 = 2ry, Sy = —s, céodumea k SFi';
b) npu v = (3u — 2)/2 samenoti ¢ ry = 0, sy = —s1 ceodumea x SF:
¢) npu v = (3u+1)/2 samenoti ¢ vy = 2ry, 55 = —s1 ceodumes x SF;
d) npuv =[3u—1V1—u+2u?—u+1)"2 (u,v)# (8/3,3)] samenoti c 7y = —1r1, [sy =
0Vsy = (u—2T (u2 —u++ 1)) (u—1)""sy] coodumesn x SF';
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e) npu v =3u+3, u# —8/3 samenoti ¢ s; = 3(u+ 2)s5/2, 19 = —11 ceodumea % SEy;

f) npuv = (—u?—2ut(2u+1)(v®+u+1)2)(u+1)"1, (u,v) # (=8/3, —5) samenoti c ry = —ry,
so = (u+ 2=+ (u®+u+1)/2)s,/3 ceodumea v SFyq';

g) npuv = [u—1V —3u — 1] samenoti ¢ sy = [0V 2s5], 79 = —1 c6odumea v SFy';

h) npu v = (3u® 4+ 4u +2)(2u + 2)7', u # —4/3 zamenoti ¢ s; = (u+2)(2u+2) sy, ro = —1y
ceodumea % SFy3

i) npuv = [(=1Fv3)(Bu—1)V1—ust(4u?—3u+3)2 (u,v) # ((14+4/10)/9, (44+2/10)/3)v
(202 — 462 +40,+1)((0,—2)(20, —1)0.) 7, 0, # —1] samenoti ¢ 11 = [ (1£/3)ry/2V —ro V.o ],
s = (OV —(4u? —u+142u(4u® —3u+3)2)(15u—3) ~ts; Vv (20? — 20, —1)(30,)"'s1 ] ceodumcea
K SF 0,0 2u—1)6° — (5u — 7)0% + 2(u — 2)0 — 1;

J) npu u = 35/3, v =12 samenol ¢ s; = 25y, 79 = —4r; ceodumcs K SF143;1;
k) npu u = —35/3, v = —41/4 samenot ¢ sy = 289, 19 = —4r1 c60dUMCA K SF24§1;
1) npuu = —7/12, v = 3/2 samenoti ¢ 1y = 2ry, 55 = —4s; ceodumea k& SFy';
m) npu u = —5/9, v =17/12 samenoti c r1 = 2ry, S = —4s1 ceodumca x SFglél;

3) NSEP' (u#v) : a) npuv = 2u+ 3 samenoti ¢ 1y = 0, s, = —s1 ceodumea x SEF;
b) npuu = (v—1)(v —3)(v —2)7" samenoti c ro = (2 —v)r1, s2 = —s1 c60dumea 1 SFy
¢) npu v =[2uV 3 —u] samenot cry = [0V (u— 1)ry], s5 = —s1 ceodumea « SF141’1;
d) npu u = V11, v = V11 — 3 samenoti ¢ 11 = V1ar, $1 = —(V11 + 3)s2/6 ceodumes SFf?;l;
e) npu v = [u+3V2u+ 2% (u+6u+ 1) (u,0) # (—6,-9)] samenoti ¢ ry = —ry,
s1=[0V (u+3=% (u®+6u+1)"?)sy/2] ceodumesn x SF}';
f) npuv=3u-—1), u6 samenot ¢ s; = (3 —u)sy/3, r9 = —r1 ceodumcs « SF247’1;

g) npu u = —186* — 246% + 2502 — 160, + 4, v = —(2616* + 4566° — 18762 + 1480, + 23)/5

samenoti ¢ ry = 0,19, 5o = (90% 4 390% + 3702 + 20, + 7)s1/15 ceodumea x SFyg', 6, : 965 +

210% + 463 + 3602 + 30 + 1;

h) npuv = (2u? — 2u+5F (2u — 1)(1 + 4u)"?)(2u — 4)7, (u,v) # (6,15) samenoti ¢ ry =

—r1, 55 = (3% (14 4u)"/?)s1/2 ceodumes x SFy

i) npuv=u+17F2u~+1)"? zamenot ¢ 75 = —r1, 55 = £(u+ 1)"/2s; ceodumea x SFy';

J) npu u = 3, v = Y14 3amenoti ¢ r1 = V15re, S1 = Y1652 c600umcA K SF;z’l;

k) v=(2u®—4u+3)(u—2)"", u # 3 zamenoti ¢ 1y = —ry, 55 = —(u— 2)s; ceodumca x SFyy;

) npuu=—02—0,+2, v=—602—202—50, +8 samenot c ry = 0,1y, so = —0%s; ceodumcs

K SFy', 0.0 0+ 63 +6>—0—1;

m) npu u = [v(3v—10=% (v2 4+ 120 — 12)1/2) (40 — 8) " v (=462 4-2(v — 1), +2v —T7) /3] zamenot

cry = [0V (=202 +v0, — 2)ry], so = (v + 24 (V2 + 120 — 12)/2)s,/4V 0,5, ], 20e 0, € R'— ¥

nyaw mmozouaena 26° — (v + 2)0% + 2(v + 1)0 — 3, ceodumea x SF;™

n) npuu = (0> -0, —v+1)(0, — 1)7! samenot ¢ 1y = 0,19, 59 = ((20 — 3)0, + v)(0? — (v —

2)0, — 2) "'y ceodumesa k SFY", 0, 0 — (20 — 3)6° + (v — 3) (v + 1)8% + (30 — 6V + 4)0 + v,
4) NSFP' (w# v —u) : a) npuv = —2 samenoti ¢ 1y = 0, s, = wsy ceodumea x SFy';

b) npuv=1[(2u—1)/2V2u—1)Bu—1)"],w=[(u—2)/4V —(2u—1)Bu—1)"2] 3amenof

cry=[—=ry/2V —(Bu—1)"1ry], 55 = [0V (Bu—1)(u—1)(2u — 1)"'s1] ceodumes x SFy";

¢) w=v(uv — 2u+1)(2u — 1)"2 samenoti ¢ 51 =0, 15 = (1 — 2u)v~'ry ceodumea x SFL™

1/2

d) npu w = —v(u — 1)7" zamenoti ¢ s, =0, 1y = —(u — 1)o7, ceodumes x SF;";
e) npu[v= (3u—1)/2, w = 3u—2)/4Vu = (w¥?£1)(w/?F2) 2w 2 v = 2w+1)(Fw'/?+
2)71] samenoti ¢ 51 = [—s5/2 V Fw'/?sy], 1o = [0V (=1 £20")w 2 (w2 F2) 711, | ceodumea

% SF14§,1;
f) npuw = v(v —2)(4u — 4)7" zamenot ¢ 1y =0, 51 = (2 — v)(2u — 2) sy ceodumen k SFL;
g) npu w = v 3amenoli ¢ T, = vry, 51 = 0 ceodumca x SFy';
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h) npu u = —((16w + 18)0% + (4w? — 2w)b, + w3 + 14w?* + 30w + Nw ™ (w + 6)72, v =
(wh? — 2w, +w?+4w—3) (w+6) "1 samenoti ¢ s; = 0,59, ro = (60?+2w0,+2w+3) (w(w+6)) "1y
ceodumcea w SFyg', 0,: 26° + (2w + 1)0 + w;
i) npu w = (v+ 2)(uwv + v — 2u)(2u + 1)72 samenoti c 1y = 0, s = —(v +2)(2u + 1) tsy
ceodumca  SFig';
7) npu w = v*(4u) " samenoti ¢ 1 =0, s; = —v(2u) sy ceodumea k SFy';
k) npuu= (02 +2F (v+1))Bv—6)"1, w = —(v+1)(v+£ ) samenot ¢ ry = (v =+ o)ra,
s1 = (—v —2F 20)s2/3, 2de o = (v> +v — 2)V/2 ceodumeca 7{ SE'
1) npuw = —(v+ Du~" samenoti c vy =0, s, = —(v + 1)u"'sy ceodumea x SFyy';
m) npu v = —(2u* +4u+ DBu+ 1) u+ 1), w = —5u* +4u+ 1)Bu+ 1) (u+ 1)~!
samenoti ¢ s1 = —(2u +1)(3u—+1)"Nu+ 1)"'sy, 75 = (3u+ 1)ry ceodumes x SFy
n) npu [v=—(w? -0, +u—1)07'Vw=v2uw—-3u+1)Bu—-1)"2Vw=2v—u—1)/4]
samenoti ¢ vy = (0,71 V (1 —=3u)v~'r V0], 59 = [(u—1)(wh,) s VOV —2s1 | ceodumea x SFy",
O,: w0 — wh? —w(u+1)0 —u + 1;
0) npuw = [v—3u/d V —((v—1)0, +u—1)0;2] samenoti ¢ 13 = [0V O,r1], 59 = [—25; V
—0, (v0, + 3u — 1) (00, +u — 1) sy ] ceodumen x SF', 0,0 02603 + (v + 2uv — 20)0° + (6uv —
20 — 3u? — 2u + 1)0 + 5u® — 6u + 1;
p) npu [w=vBuw —3u+1)Bu—-1)2Vu= 00 -v+7)/9, w=2Vu=((13v — 16w —
6)602% + (dvw — v* — 2w + 2v — 3)0, + 8w? — 2vw + 3w) (30,) 2] samenoti ¢y = [—v(3u—1)"try Vv
—1y V0,73, 55 = [0V (v —2)s1/3V — (02 + (20 — 1)0, 4+ w)(3wh,) sy ] ceodumea x SF', 0,
03 + (2v — 4w — 1)0? + w(v — 1)0 + 2w

JlokazaTeibcTBO CM. B TTPUIOKEHUH 4.3.

1

yTBep}K,JIeHI/Ie 2.5. Toavko 6 c,/Ledymwux CFm’l u3 cnucka 2.1 y&aemc;z 02PaAHUMUMD
m,1

sHauenus napamempos 6 cs™l, a umenno:

1) 6 C’Fg”1 npuu =2 3amena cry = —1,8, =0,79,8 =1, a 6 CFMK 3AMEHA C T1,—Sg =
1, s1, r9 = 0 uamensom 3uax o;

2) 60F53’1 npu Uy = u < 1 3amena ¢y = 1,81 = 1 —uy, 79 = 0, S0 = 1 daem u =
2—u, (u>1, us#2);

3) 6 CF npu o, = 0, u, = u 3amena ¢ 71, s3 =0, s1, 1o = |u,| "2 daem o = o, sign u,,
u=u;" (Jul <1);

4) 6 CFM (v # 2—u™) npu o, = 0, u, = u samena ¢ 1y = [v—1)"2Ju,v—2u, +1|71/2, 51 =
0,79 = (1—us)(v=1)"1ry, 85 = (v—1)"Huv—2u,+1)r; daem o = o, sign((v—1)(uv—2u.+1)),
u = (v —w)(uv — 2uy + 1)7 u mem oice v; a snanum, daa Vv # 1, ecau u* < 1, mo u > 1,

max xax v (u,) = —(v — 1)?(wv — 2u, + 1) 2 <0 wu(l) = 1.
Cuaexncrsue 2.1. B cuny onpedenenua 1. 13 u3 [2] umeem: CLCS3 = {0 =—1 npuu =2},
31
acsy” = {u < 1}, acsl“ = {0 = —1}, acs] {|u| > 1}, acsy' = {u < 1 npu v # 1},
Y 0CMANLHULT KAHOMUYECKUT Popm u3 cnucka 2.1 mes™! = cs™

Ha6op 2.2. KoucranTbl, MHOIOYJIEHbI U 3aMEHbI, UCIIOJIb3yEMbIE B JlajibHENIIeM:
1) 30 =pf —4po, s =p1(1+ [Py 1|%1/2)
o _ 2
2) 3 =po(q1 —2)* — 35, 4= +4P2, 5= CI2(1 + |G2| P / )
. _ . o 1/28 e

He = q% + 4]?2(611 - 1) rnr = —Q2(1 + |Q2| ', / )(22?2) , Mg = (1 — (%6 + |Q2’%6/ )(2292) 1;

31) Hy = 2+ oty + Guta, 0= G + 2152, i1 = QQtl ]51751 - letQ, Hig = q~2t1 — Cflt%
»13 = p1t1 t27 PAVIES 2t2 + Q2t1 — pit1, 5 = 2t2 + Q2t17 si6 =13+ Q2t17 sr = @ — 4Apity,
s = APt — G + 2qits — 4Goty, 019 = APits — G — 2quta, 220 = Gita — 24ot,

I
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. 1/2 - P L= 1)2 1/2
%3:1 =—q =* %14 ) %3:2 = Q1 dpity + qita = (Q1 + t2)%14 ) %2i3 = oL %14 )
sy = A1ty — G — 241t + 240t & %10%14 ; %25 = (2ty — Q1) + 8¢at1,
S

9 1
26 = 0L %zé , g =20 — G £ %25/, , %28 8P1t1 — GF + 2G1ts — 4Goty £ Q1%25/> ;

%29 = 8p1t1 — ql + 4(7251 + 4t2 + %10%2é 5 %30 — 4QQt1 - QIt2 + 2t2 + t2%§€’/>2’

311) M3l — t2 + 4p1t1, %::SEQ = EQ + 31){ s %iZSEB = (QQtl)l/Z + 2t2, %34 = (QQtl)l/ + tQ
g = oly £ (Q2t1)1/2t2 + 13, 36 = 96, — 24} + Q1t2 + t2> gy =30, — @G — qul2 — 13,
sz = 907 — 3(GF — 2quts — 213)0, — 12(2¢1 + 752)(2 + 4Gty + 313) + Got1 3¢5,
39 = 0, + qlfg~—|— E%l %40 = (ﬁ + C]llrg 21?2, %41 = (2q1 + tg + %46 )(q1 + tg)/3,
sy = i ity 13, iy = 3 — q? q1t2 2, sy =@+ 3q1t2 - 2t2,
%its = (q1 + ty + %44 )(2¢1 + 3t2) %46 %45 +2G; + 9t2(Q1 + t2) %47 = %45 + Gils + tQ?
sa4s = 1q2 + t2(Q2 3P1) a9 = 3pits — Q2(26h +15), 50 = 4P1t1 — G +13, o
751 = p1t1 — Gita + 13, 50 = prly + Q1t2 q1, ss3 = ity — Gol1, 250 = 2(11t2 — 4Goty — 13,
My = t 0 + tl(tg + q1)9 + (5q1t2 — 2t2 — 7q2t1 — 2(]1)9 + q2(t2 + q1)9 + q2,
56 = 4751Q + (21 — t2)0. + Go, 557 = 11120? + (2G1T2 — 3Gats — 12)0. + Gola,
a5y = 20302 + 11 (G1 — £2)07 + (2G1t2 — 4oty — 13)0, + Gots,
59 = 25%93 + 5t (¢1 + 7?2)93 + (247 + 10G2t; — 5Gats + 212)0% — Go(G1 + £2)0. — G2,
60 = 3p1Gh + (G2 — 3D1)t2, 61 = 142 + (G2 — 3P1)t2,
He2 — 511?262 + (551(}2 -+ 21?% — 46152)93 — q~2(2§1 + 2?2)6* — d%, Me3 — 25193 + (q} — 27;2)8* — ng;
S1(0) = 276% — 3(7qy + 5t2) (G1 — 12)0% + (GG — 441t — 383) (21 + £2)%0 + t2(G1 + 12)(GF + Guto +
2)(24: + 12)%;  S2(0) = t1190° + (5dgaty — 4duts + 262)0% — Ga(241 + 12)0 — G3,
53(9) = 25%03 + (q~1 — 52)5192 + (2q~1£2 — 4q~2£1 — 7?%)9 —+ 52672;
Ji={ri=1Ls1=—B,1r=0s=1} J ={ri=15=0,rn=—@Q20L)" s=1"},
J% = {7”1 = ]. S1 :0 o = _ﬁqul’ ngfgl}, J31 :{Tl = 17 S1 :0, T2:¢9*, So = ]_},

1) L2 _{7"1 |p1| 1/2 y 81,7"2 :0, S9 :ﬁﬂ”l};
L = {7’1 =0, s1=|p1| 72, ro =151, 52 = 3081/2};
LSI ={ri,s2 =0, s1=|p1[” 1/ ro = Popy S1};

2) ng ={r=(a— 2)((11(12)_1327 s1=0, 1y =Gy 's2, 82 = |Q@e|"*|G1 — 2|71/?},
L2 = {ry = (4s) V%, 51 =0, rp = ﬁé/%l, 55 = (4P2) /4
Lyt ={r1,50=0, s1=|pa|” 1/4|€11|3/491 , Ty = [P V|G| Y,

L1 = {r) = |Go| V2, 51 =0, ry = %57’1/2, Sy = Gor1},
L2$1 ={r = sem9, 51 =0, 1o = |s735| 72, 55 = 2515},

12 ={rn=0,s=|G— 2|1/2|51q~2|*1/2, T2, 82 = Go(G1 — 2)7181},
Ly ={r1,50 =0, s1 = |G| V%, 12 = Go51/2},

31) L2 = {Tl _tl‘tll 1/21?5 , S1 = 0 ro = Eflngl, So = |£1|_1/2},
ng,l = {Tl = 2t1%10 ’t1| 1/2, S1 = 0 o = —(jl(2£1)_17“1, Sg9 = |1?1‘_1/2},
LZg’l = {Tl = t1|t1| 1/2t2 , 81,79 =0, 59 = |t~1|71/2},

Ll?il,n ={ri =G| ™V% s1,r2 =0, so = || 7V/?},

L2i1;711,n ={r = |151|71/27 51 =0, rp = 7?1_17?27’1, 89 = |f1|71/2};

L%?l = {Tl = _(ﬁ152)71/3|£1|1/6, s1=0, rp = 1?1_1{27“1’ S9 = |£1|*1/2};

Lyy ={r1 =0, s1 = =22PL[/5(gittr) /%, 1y = |7?1|71/2 sy = —q(20) 'si};

Lgl = {Tl = tl‘tly 1/2(1?2(611 —{—fz)) 1/3, S1 — 0 9 =— tl t27’1, 82 = ’t1| 1/2}
Ly ={r1 =0, s1 =11 (sa6l2) 301|712, 1y = \t1| 2 82—t1 Has1};

L1t ={r = 4(%26) NG| TY2, s = O, Ty = ra(4)) 7y, sy = |t 7YY,

L2§’1 = {r =6t "L TV2, 51,12 =0, s = || 72}
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Llili ={ri =l@| Y2 s1,m5 =0, s =q Q2192’ 1/2}
L211 = {7"1 |%12| 1/2‘t1‘1/2, S1 —0 T —tl tQT’l, SS9 = %12t1 %10 7“1}

Ll ={r =0, s; = 2751%10 [t 7Y% 1y = |81 7Y2, sy = —qu(26) 7 ts1 ),
L2;141 = {Tl,SQ = 0 S1 = t1|t1| 1/ t2 , T9 = |t1| 1/2}

Ly ={r = —|t1|1/6( 1752) V3, 51 =0, 1y =17 ory, sy = 11|77}

Lyt ={r1 =0, s = |70 (seatts)~ /3, = |1 7V2, sy = 7 081}

LA = {r1 =0, s; = $se 20|02, vy = || 7V2, s = 55 (28) Vs )

Ly ={r =0, s = 2\151\ 5/6(23e00t1G1) 713, o = [ TV2, sy = —qu(261) tsi )
Ly = {r =0, 51 = by [0 72, ra = |11 7V2, s = 2?1715281};

Lyt ={r = |Q2| 12 s1,m0 =0, 82 = Go|o| 7?15

3n) LI ={ri = s1, s1 = se5 201 (5e) V2, vy = 55 (201) V51, 5o = s (20) Vs ),
L2V = {ry = sy, s1 = |po| V2, ry = 55(281) sy, sy =0}
Llyt = {ri = s1, 51 = |30 —B) (@ — B)E 112 re = @idy s, o = (B2 — 200)8 "sa ),
L2§’1 = {Tl = 81, S1 = \/§|(ZQ1 3t2)t2 | 1/2, o = 0 So = (2(}1 — 352)(351)_ 81}
ng’l = {Tl = 81, §1 = 4|(2(jl — 3t2)(2(]1 + tg)tl | 1/2, o = (2(}1 — 32?2)(4151) S1, Sg = 0}
Ll;lél = {Tl = 81, S1 = 2 |(2(jl — 52)5251_”71/2, To = 0, So = —(2(_71 — Eg)(Qtl) 81},
L2y = {r1 = s1, s1 = +(G@h1)/2q; 52, ma = —(2(@h1)"? £ 1) (555) 152,

= (§2t1)1/4%33(3%35) 1/2’%3t I~ 1/2} L

L;LSI = {7’1 = Sl’ S1 = %£0|%3g%36t1 | 1/2, To = —<39* + 2q~1t2 -+ t%)(tlxw)_lsl,

= (60, — qit2 — 2G3)(t12010) 51}
ng ={r1 = 51,81 = |02 |55 712 o == (1 + )ty s, S2 = (353 — @& +13)(f12210) 51 };
Lyy = {r1 = 51, 51 = |1|!/2[oeiq V2, = — (24, + 3E)E; s,
So = (%4i5 -+ 2q~1t2 + 3t%)(t1%10) 51};
ng’l ={r,s = |Z31|_1/2, = (G2 — 3191)(]1 51, sy = 0},
L2§’1 = {Tl,Sl = |62|_1/2, To = 0 S9 = _2q2t2 Sl}
L3;5;’1 ={ri,s1=(q1 — Z?2~)|%50]51|:1/2, ry = —(2p1ty — Gty +13)(11(G1 — 1)) s,

= 2t + @it — @) (0@ — ) Tl
Ll51 ={ri,s1 = |G| V%, 12 =0, 55 = —2Gty "51},
L25 V= {r1, 51 = 360, sl TV, o = —(£16 + (241 — £2)0s 4 G2)(3116,) sy, So = B,s1 )
Ll?’l = {ri,s1 = |p1| 7Y%, ro = (G2 — 3p1)q; "s1, s2 = 0},
LZ?J = {Tl, S1 = \/§|%63|71/2, 9 = 9*81, S = —(2?193 + (2(]1 — 52)9* + (]2)(37?10*)*131}.

2.4. Tpu knacca nuHeiinoit skBuBajgeHTHOCTH cucteM mpu 1 =1. Cucrema (1.4)
i = Aq¢P(z) mpu | = 1 cormacuo (2.2) omHo3HAYHO HpejacTaBEMa B Bre (2.1):

2 a2 t
7= («Tl + 6352) pl«r; + q1T1T2 + 11‘3 _ POI(ZL‘) Gq[Q] (17), G _ P11 @1 1 : (26)
P2x] + Qa1 + tox; D2 G2 12

npudeM y Hee Ry = 07 — 0pg0q 7# 0, Tax kak [ = 1, a 3maunt, pt + p3 # 0 u 5 + 5 # 0.
ITo Teopeme 2.1 miobas 3amena (1.5) x = Ly ¢ det L = § # 0 npeobpasyer cucremy (2.6)

B cueremy (1.6) § = Aq¢¥(y) suma (2.3), B KOTOpOil CHMBOM ~ 3aMCHEH Ha CHMBOX ~, T.e.
B cUCTEMY
5.2 4 P2
L A Piyi + Qnye + Gy Bl A
=y +pya) | ) ) =R W) Gad¥y) (2.7)
Payi + Q2y1y2 + t2ys

~ fay by & d ~ o (p @t ~
wm A= 0 SN rae cormacno (2.4) marpuna G = ]fl ?1 M) = L'\GM, Ry =
as by ¢ do D2 G2 t2
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0% — 630g = 0* Ry 0, & =11+ Bra, B=s14 By (4*+ B> #0), marpuma A u3 (1.7).

Marpuna A ymopoctutcs, eciam B 3amene (1.5) moaoxuTh §1 = —[38g, nosydas [ = 0.
B wacrnocrn, 3amena J! mpeoGpasyer cucremy (2.6) B cucremy

G ) B (A ) I BTN G ) BT

az by ¢y dy P2 @2 t2 O D2 G2 to

B KOTOPO#t Py = p1 + Bp2, G1 = q1 + B(q2 — 2p1) — 28%pe, 1 =t + 5(752: @) — BPga + Bpo,

Po=p2, Go=qo—2Bpa, ta=ts— Bao+ B%pa (PI+P3#0, 3+13#0, Ry = Ry #0).
O4eBHHBIM JTOCTOMHCTBOM CHCTEMBI (2.8) MOMHMO PABEHCTBA HYJIIO 3JEMEHTOB dy u dy,

CBSI3AHHOIO ¢ PABEHCTBOM HYJIIO IHC/IA 3, SBJISETCA COBIAJICHHE TEPBBIX TPEX CTOJIOIOB MATPH-

el A ¢ marpuneit G. VIMeHHO Takoif cTpyKTypoit 0b1amaoT asaanark derbipe C'F U3 mepBoit
gacTu cuucka 2.1. Y ocranbabix geBatu C'F u3 3TOrO cumcka & = 3.

Crenas B (2.8) mpoussosbhyto 3ameny (1.5) ¢ s =0 (71,82 # 0), moaydaem cucremy

AV _ ]517’% —|— lel’/’Q + 7?17"% ((jﬂ’l + 22?17’2)82 flsg O (2 9)
—So(ri'ra)risyt Gort — (g1 — 2t2)rire — 2673 (fory —tyra)se 0

e So(0) = 116° + (G — £2)0° + (p1 — §2)0 — Po, P} + 05, 6 + 85 #0, aj +a3, & + 3 # 0.

Buj cucremsl (2.9) 1eMOHCTPUPYET Me1ec000pa3HOCTD Pa3buenns MHOKeCTBa cucTeM (2.8)
Ha TPHU HEMEPeCeKAIOMUXC KIaCca:

)i =0,G1=0; 2)&=0,¢#0; 3)i #0.

BrijieieHHbIe KJIACCH! JIUHEHHO HeSKBUBATCHTHBI, TAK KAK €CJIN MPOU3BOJIbHAS 3aMEHA CBSI-
3bIBaer JBe cucreMbl Bujga (2.8), To B Heil s; = 0 mo yrBep:KAeHUIO 2.2 1.2, U TOIJa WHBAPH-
AHTHOCTD ycjioBuii 1)-3) BbITeKaeT U3 Bujga cucTeMsl (2.9).

[TocmoTpuM, Kakyto HanboJee pocTyio cucremy (2.9) Beerga MOXKHO TMOJYIUTh B KAZKJIOM
U3 ITUX KJIACCOB, umest B Buly, 410 upu t; = 0 (tg # 0) cucrema (2.9) umeer Bu,

(P11 + Gira)r ¢17152 0 0 910
N AU B CAT)
Part — (Pr — Go)rare — (G1 — to)r3)r1sy— (Gar1 + (2te — Gu)re)r1 torisy

)t =0,G=0 (p1 #0, ty #0). Torma cucrema (2.10) npumer i
pir 0 0 0 U B Heil Beeria MOYKHO MOJTY
(ar3 + (2 — pr)rars + ard)risy ' (dory + 20ora)ry forisy O

anrh by = 0, ¢ = 1. B uwactHOCTH, 3aMena J; npeoGpasyer cucremy (2.8) B cucremy

= (000 h=nEO. (2.11)
pe 0 1 0 P2 = (2]91612 + 4poty — Q2>/4-

_ ~ 3,1
[Ipu py # 0 cucrema A; saBisercs SF,g.

2)t; =0, ¢ # 0 (fy # 0). Torma B (2.10) Beerna MOXKHO mOMyunTL G = 0, Gy = 1.
B uacruocru, 3amena Ji upeoGpasyer cucremy (2.8) B cucremy

(2.12)

i — 0 ¢ 00 G =qity" (#£0), Go=p1+ G — 2147 ',
2 — ~ ~ 9 ~ Al s A A A A ~A A~
P2 @2 1 0 Do = Gy *ta(tap? — Godupy + P2d?) (# 0).
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[Tpu Go # 0 cucrema A2 spaserca SF, 24

3) t1 # 0. Torma B (2.9) MoxkHO TOTY9UTH dy = 0. B wacrnoctu, samena Ji, rae 0, €
R! — mynn Sy(0), npeobpasyer (2.8) B cucremy (2.9)

A — PGt 0\ Pi=p1+ @b +002(#0), Gi=aq +260., =1t (£0), (2.13)
3 — ~ ~ ) > P A .

0 q2 tg 0 QQ = QQ — (q1 — 2t2)9* — 21?19*, tQ = tQ — t19*.
Ipu Gy, o, 1o # 0 cucrema A3 ABJISICTCS SF . B cBoto ouepenn, pu ¢ = 0 — 310 SF54’1, npu
2—073TOSF11 ,HpI/Iql—O*STOS

Huzke maa kaxKiaoit n3 cucrem (2.11)7 (2.12), (2.13) B cooTBeTCTBYIONEH JeMMe OYIyT
HalileHbl ycaoBus Ha KoadhduuuenTsl n 3amensl (1.5), cBojsIEe BHIGPAHHYIO CHCTEMY MPH
ITUX yCﬂOBI/IHX KO BCEM BO3MOXZKHBIM OF N3 CIIUCKa 21, 3allUCbIBA€MBbIM B BH/EC

« fan b & d

A=T000 T0N) L (@ B). (2.14)

ay by Gy do

VIX 9J1eMeHTBI BBIYHCJISTIOTCS O TeM Ke (DOPMyJIaM, 9TO BBIIUCAHBL JIJIsT cUCTeMbI (2.7).
Paccyxnennsa Kaxplit pa3 OyayT pa3jeeHbl HA JBa dTalla.

Ha srame I GyayT paccMarpuBaThest Tpou3BoJibHBIE 3aMenbl (1.5) ¢ s; = 0, cBomsiuiue
HCXOJIHBIE CUCTEMBI COTTIACHO yTBepxKAeHuio 2.2, . 2 K cucremaM (2.14) ¢ 5 = 0.

OCHOBBIBASICH Ha TTOJTHOM TIepebope JTOMYCTUMBIX 3HAYEHUI 3JIEMEHTOB HCXOIHONW CUCTEMBI,
OyIyT HalileHbl Te U3 HUX, IPU KOTOPBHIX SBHO BBIMMCAHHBIMU 3aMeHaMu OYAyT mosydersr C'F
U3 MepBOil yacTH cucKa 2.1 U 3HaYeHHs UX JIEMEHTOB U3 CS.

Ha srame II senocpeacrsenno ajis kaxkaoit C'F' u3 BTopoit yacTu cnucka 2.1, mpeimecTByo-
1meil MCXOMHOU cucTeMe, OYAyT yCTaHABIMBATHCSI 3aMeHa ¢ 1y = S # (), COIVIaCHO yTBeP:KIeHUIO
2.2, 1.3 rapaHTUpyIomas PaBeHCTBO (@ = B, U yCJOBHUS I TONAIaHUs U3 UCXOIHONU CHCTEMBI
B BeIOpannyio C'F.

[Tpu sTom B HopMyIHPOBKAxX TOCTEAYIONMX YTBEPKIEHNUIT: a) ¢ yderoMm 3amMedanus 1.2
cTonGIel 7 1§ 3aMenbl (1.5) GyayT MeHAThCsT MecTamu, ecn noaydaembie C'F oKaxKyTest J10-
HOJIHUTETHHBIMA; D) CCBLIKON Ha COOTBETCTBYIONIHH IIYHKT YTBEPXKIEHUs 2.3 U3 MHOMKECTBA
3HAYEHUI /1eMEHTOB HUCXOIHOW CHCTEMBbI OVAYT YIAAITHCA Te, KOTOpble TPUHAILIEKAT JOIY-
CTUMBIM MHOYKECTBaM, HO HE HPHHA/LIEKAT KAHOHUIECKHM MHOXKECTBAaM.

2.5. CBefeHne cuCTEM M3 MEPBBIX AByX KjaaccoB K CF™! (m =2 3 4).

Jdemma 2.1.  Jhobasa cucmema (2.8) ¢ty =0, ¢ = 0 aunetino sxcusarenmna Kaxoti-aubo
CFE™" uz cnucka 2.1,. Huswce das xancooti uz mpex maxux CF™ npueedenw: a) ycaosus
na xoapunuenmo, pi(#£0), Po cucmemn, (2.11), noayuennoti us (2.8) samenotd Ji, b) samena
(1.5), npeobpasyrowasn npasyro wacmo (2.11) npu ykasannux Yeao8uAx 6 subparHyto dopmy,
C) NOAYMAEMBIE TPU IMOM SHAMEHUA O U NAPALMEMPOS U3 €S, :

CFI':a)pa=0,0) L3, ¢) o = signﬁl;

C’F3 ca)py#0, 3 >0,0) L5 , ¢) o =signpi, u=rop; "

CEI:a) pa#0, 30 <0, b) LY, ¢) 0 =signpy, u = pop; >

JoxkazarenbcTBo. B ciyuae 1), kornas (2.8) £, =0, ¢, = 0 (p1 # 0, 5 # 0), u3 cucrembr
(2.11) 3amenoii (1.5) ¢ s; = 0 (cMm. mpunoxkenue 4.4) moxydaem cucremy (2.14) Buga

]511”% 0 0 0

L9 2 1
(pori — pririre +13)r18y - 2riry 118y 0

(P # 0). (2.15)
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v ]517"% 0 0 0
1) by =0 < 1y = 0. Torga cucrema (2.15) npuHIMaeT BHT 5 1 :
parysys 0 risa 0O

11) Gy = 0 < Py = 0. Torma npu 7 = |py| /2 32 D171 — 3TO CF22’1 c o = sign py.

1y) as # 0 < py # 0. Toma npu 71 = |p1| Y2, sy = PPy ‘71 HOTyHeHHAS CHCTeMa — 9TO
NSFS8 co=signpy, u —p2p1 .

2) Gy =0 {30 =2 —4py > 0, 2ry = 26071} (12 # 0, Tak Kak s # 0). Torna cucrema

prr 0 0 0 12

- Mpu ry = [po]” ;

(2.15) mpuHEMaeT Bu , So = piry — 310 CF, ‘55 C

0 %27"% 182 0
o =signp, u=0p;  (=1+ |}51|71%%/2) P yCJIOBUH, 9TO U # 2 (CM. yrBepxKaenue 2.3, 1. 1)
~ 1/2 ~
& |py| #5977 = Py #0.
[TockoIbKYy SFj’; MpeINecTByeT SFj’gl, B 1) nonaﬂaeM eciu s = pr — 4Py < 0, T.e.
vunayeMm 2). Torma ]\T,S'Fci’g1 = C’F38, Tak Kak U = Pop; > > 1/4. (em. yTBepkaenne 2.3, 1. 2).
II. Cucrema (2.11) mpemmectsyer Bcem aesstu C'F u3 Bropoii yacru cnucka 2.1. [
Jemma 2.2.  Jhobasa cucmema (2.8) ¢ty =0, G # 0 aunetino sxsusarenmna xaxoti-au6o
CF™ u3 cnucka 2.15. Husce das xascdoti uz namu maxuz CE™' npusedens: a) ycaosus
na xospduyuenmo G (#£ 0), pa(#£ 0), Go cucmemn (2.12), noayuennot uz (2.8) samenoti Jj,

b) samena (1.5), npeobpasyrowsas npasyro wacms (2.12) npu YKa3aHHuE YCAOBUAT 6 6LOPAHHIYIO
1
dopmy, ¢) noaywaemoie NPu IMOM 3HAYENUA O U NAPAMEMPOS U3 CS, "

CFy' 1) a) i #2, 56 =0,b) L13", ¢) 0 = sign((G1 — 2)Q1Ga), v = Gi;
2) a)p2>0,01=2,G=0,0) L2§1, c)a—l,u:Q;
C’Ffjﬁ' a) pp <0, ecau ¢ =2,Go =0, b) Li’;f,i c) k = sign(pad), u = G; '
CF41 1) a)G1=2,2,>0, 4 #0, b)Ll ,¢) o =-signgo, u=35G,", v=2;
) a) Q17£2 QQ#O %6>0 %8#0 b) L2 s c)a:sign(%7%8), U:%glql, U:ql;
CFy':a) i #2, 0 # 0, 45(1 —q) > @B, b) LYy, ¢) o =sign(@d(@ —2)), u=q ",
19
U= 234) 4y ;
CFyi':a) §i =2, 74 <0, o #0, b) Lyy, ¢) o = signgs, u=1/2, v = 23 .
Hoxazateanctso. 1. B ciyuae 2), xorma B (2.8) 1, = 0, ¢ # 0 (t5 # 0), u3 cucremsr
(2.12) zamenoit (1.5) ¢ sy = 0 (71, s2 # 0) (cm. npmnoxenne 4.5) moayuaem cucremy (2.14) Buga

qirira qim152 0 0
(Bor + Gorira — (@ — D)r3)risy 't Gory — (G — 2)rir2 1152 0

) (P2, 1 #0). (2.16)

1) a; =0« ry =0. Torma (2.16) npunuMaeT Buj (~ 8 . C]1~7“1:j2 0 O) .
Parisy Gari  T1S2 0
1) by = 0 ¢ G = 0. Torma upu 71 = |fo| /| @u* 4G, 5o = |Pa]'/*|@u| */* — o10 NSE}q,,
¢ k= sign(pay), u = ¢; .
15) by £ 0 < Gy # 0. Torna npu r1 = |G| V/2, 53 = G; *Gory — 910 NSF 24 c o = sign ¢a,
u=q;", v= P21y >. I cucreMsl, KOTOPHIM OHA LPEJIIIECTBYET, He HHTEPECHEL.

2) 517&0@7‘27&0.
21) ¢1 = 2. Torga cucrema (2.16) npuHEMAaeT BUJI:

27"17’2 27’182 0 0 (2 17)
<~ ~ _ ~

2 2 1 2
Pars + Gorire — r3)r185 - Gori T1S2 0O
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o 2 2 0 0
21) by = 0 < ¢ = 0. Torma cucrema (2.17) uveer Bug | 7“17;2 . r1s2 :
(Pori — 13)7155 0 msy O

217 Gy = 0 {ps > 0, 1y = ]5;/27“1}. [pu ry = 550, 59 = (492)Y* — 910 CF' ¢ 0 = 1,
u=2.

[TockonbKy SF?”1 NPE/IIIeCTBYET SFﬁi}m B 11) monamaem npu ¢; = 2, ecin po < 0. Torma
]\KS’F;’7’1147,_i = C’thm TaK Kak K = sign(PaG) = —1 npum u = §; ' = 1/2 (cm. yreepkuenue 2.3,
. 3).

21%) Py < 0. Torma coaywait dy # 0 ¢ HOHa,ZLaHI/IeM B SE, 2 MOZKHO HE pacCMaTpUBaTh, TaK
Kak Tpu o = 0 Beerya momagaeM B 1p) ¢ SF 4k

92) by # 0 < Gy # 0. Beawm upu s1oM 1 iy # 0, T0 mo/1ydaem SF;’llo.

Q%G) dg =0« {%4 = q%—l—4}52 Z 0, 2’["2 = %5T1} (%5 = ng(l—{— |62|71%i/2) 7é 0) TOFILa (217)

22 0 0
AMeeT BHJI 75T N7’1322 Alpu r = |qg|*1/2, S9 = (o771 — ITO C’F74’1 c o = signgs,
0 Gory 1152 O
v=2u= G ", TaK Kax 2 — u" ', 2u(u + 1)t # 2 = v (cm. yTBepKAeHHe 2.3, M. 8).
25) ¢1 # 2 B cucreme (2.16).
2}) by =0 < ry = Go(Gy — 2) " 'ry. Torma cucrema (2.16) npuHEMaeT BUI:

G1G2(G1 — 2)7'r2 g 0 0
( 01G2(Ga ) 1 qir152 ) (P2, G1 #0). (2.18)

%3(q1—2) 7"132 0 189 0

2,") Gy = 0 @ 23 = Po@r — 2)> — @3 = 0 (G2 # 0). Torma upu 1y = |G — 2["/%|q1Gp| 712,
So = G1G2(G1 — 2) "'y cucrenma (2.18) — sto CFi' ¢ o = sign(@udo(Gi — 2)), u = Gy

2") Gy # 0 & 33 # 0, CL1 #06 ¢ #0. Tpn ry = |q1 — 2/ (01| 772, 82 = Go(@1 — 2) 7'
cucrema (2.18) — sro CFL. 1o € 0 =sign(q1Ga(G1 — 2)), u = cjl_l(% 1/2), v = 223G, *§, >, ecan 1o
yTBepKIeHuo 2.3, m. 10 4v(u —D)>1edbg(l—q) > @G

92) by # 0. Ecam upu s1oM 1 dy # 0, TO m0JIyHaem SFi’llo.

22) Gy = 0 & {365 = @ +4Pa(G1 — 1) > 0, 57 = —@(1 + |G| 55"*)(252) " # 0,
Qirs @iras; 00

1 = w7}, w7 £ 0 S Go # 0. Torga cucrema (2.16) uveer Bu o7 )
0 ngrs  Tes2 0

Teneps by # 0 < 565 = (2ads — 2 — |dlsg*)(252) 7 # 0 & & # pa@s — 2)* & 365 # 0.
Ipu sy = s79, 79 = | 267263 71/% — 310 ]\7LS’F74’1 ¢ o =sign(se), u =G, v=Gq (v—u=
— ot W@ + 26 + 2|a)2a ) (452) "1 # 0). Cornacho yreepsenmo 2.3, .8 NSF = CFM,
ccmn v # (2u — Du~ & 250G (1 — §1) + 56 + |Go|s’> # 0 < @ # PalGy — 2)? < 35 # 0, uto0
Bepno, 1 ecan v # 2u(u + 1)1 < G (@ + |Gls’?) # 0 & G #0.

Bepuemcs NSF4214 u3 1y), xorma go # 0. Cormacuo 21) mpm ¢, # 2 MOXKHO TlepeiiTn
K NSF;” win NSE. o- Ampu G = 2 1 34 = G5 + 4p2 > 0 cormacHo 21%) MOXKHO HepeI/ITI/I
K NSF74’1. losromy NSF§§4 = CF)y 4 TIPU @1 = 2 1 34 < 0, TaK Kak Torja u = Gl=1/2mn
v = 2Py, > < —1/2 (cM. yTBepkaenne 2.3, 1. 14).

IT. Mrax, cucrema (2.12) ceommres x SFy;' npn ¢y # 0w x SFY;' npn ¢y = 0 (mm mpemme-
crByiomuym). [[03TOMY ee mMeeT cMBICT cBOAUTD TOMBKO K CF' C’F;’l, CF143;1 u3 croucka 2.1y
npu Go # 0, mpudeM mo yTBepKaenuto 2.2, m. 3 3amenoit (1.5) ¢ r; = s1 # 0.
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CF1471. Cucrema ypaBHEHHI él,czl,dgj)g = (0 cOBMeCTHa TOJBKO MPH YCJOBHAX (o = 0,
Pa = 52572, i = 2, aro npespamaer (2.12) B SFy', npemmecTByonyio CF14’1.

CFgl’l. Cucrema ypaBHeHHM 51,51762,52 = 0 TONBLKO NPHU YCIOBUAX Py = 4¢3, §1 = 3/2
saMenoii ¢ 11 = 51, 51 = (6]G2|) V2, 7y = —23os1, 2 = 4251 cBomurcs k NSFy' ¢ u = —1/2,
KOTOpas, B CBOIO O4Yepeb, IO YTBEPXKIEHUIO 2.3, . 6 CBOAUTCI K SF:? &

(JF145;1. Cucrema ypaBHeHHit by, 1, 9, & = 0 TOJIBKO IpH YCIOBUAX Py = 4G3/9, 1 = 1/2
3aMeHoft ¢ 11 = sy, 51 = |qo| Y2, ro = —4qu51/3, 55 = 2¢951/3 cBOmUTCA K NSF{%I cu=2/3,
KOTOpas COIJIACHO yTBepzKjaenuto 2.3, 1. 11 cogurca xk SFy 31

B urore, 3amensr, ceogsmue (2.12) x CF, CFy', CF5' orcyrersyor. [

2.6. CBesenue cucreMm u3 TpeTbero kjgacca k CF™1,

JIoroBOpUMCs, 4TO HPUBOAMMbIE HUKE YCJIOBUS HA KO3(MDMUIMEHTHl UCXOJHOR CUCTEMBL,
mmetomme g £ = 0, £ # 0, osmauaior, uro & =0, & # 0w & =0, & # 0, u BLIGOP HX
IepBOTO WM BTOPOI'O BEPXHEro 3HaKa BJjeder 3a coOoil Takoil »Ke BBIOOD B MPUBEICHHBIX Jajee
k03P puImenTax 3aMeHbl ¥ HOTy9aeMbIX 3HAYCHHAX ITapaMeTPOB KAHOHUYIECKOH (POPMEL.

Jemma 2.3.  Jhobas cucmema (2.8) ¢ty # 0 aunetino sxsuearenmna kaxoti-aubo Kano-
Huueckol dopme us cnuckos 2.13,2.1y1. Huorce daa kasrcdoti us dsadyamu namu makux C‘Fim’1
npueedenni: a) yearosua na xosdduvuenmue P (# 0), t1 (£ 0), Gi, Go, t2 (G2 + 13 # 0) cucme-
ot (2.13), noayuennot us (2.8) samenoti J3, b) samena (1.5), npeobpasyrowasn npasyro wacmo
(2.13) npu yKasawHvT YCAOBUAT 6 6BOPAHHYI0 HOPMY, C) NOAYUAEMBLE NPU IMOM ZHAYEHUS T
u napamempoe uz csi:

C’F ca) 720 =0, 33 =0, 395 =0, b)L , ¢) o =signiy;

C’Fg’glz a) 210 =0, 203 =0, 305 #0, b) L3y, ¢) 0 = signty, u = s15(se16t2) ">/>;

CFY': a) 500 =0, 305 =0, 303 #0, b) L3, ¢) 0 = signty, u = se3(p1tils)~2/3;

C’Ff’llﬁ' 1) a)g =0, t,=0,0) Ll11 L C) O =sign g, k= sign(f1G), v = Prd;

2) a) %10 =0, 1y #0, 304 =0, b) L2%} o €) 0 =signpi, k= sign(pit), u = sa3(prty) Y

CF, ’ ta) s =0, o #£0, 303 #0, 34 #0, 305 # 0, 2.315, b) L27, ¢) o = signt,,
u = %15(%14?52) 23, v = sa13(5014t2) "3

CER i a) 50 # 0, Gt # 0, 2090 = 0, 29 = 0, b) L3, ¢) 0 = signty, u = s0(¢ +
52)—1/352—2/3’

CFl':a) 500 #0, 1 #0, 300 =0, 509 # 0, 57 # 0, 500 #0, b) LYy, ¢) 0 = signt,,
u = s(Prtata) "3, v = —(§ + 26) (Prfata) V3,

NC’F;?;I: a) 10 # 0, 30 # 0, 3¢9 = 0, 2.35, b) Lgél, c) o = signty, u = sy, v =
sigtary;

CFji':1) a)iy=0, §1 #0, 2.39, b) L111 ,c) o =signgy, u=P1G; ", v =G 2Galy;

2) a) 10 # 0, 1y #0, 5011 =0, 2.39, b) LQH , ¢) o = sign(saaty), u = 635, UV = 210550 ;

CFS': a) 19 # 0, 219,307 =0, b) L‘Z’gl, c) o =sign by, u = —10(24°15) /3,

C’F63’1: 1) a) 2 =0, %19 0,b) Ll , c) o= 81gnt1, u = 2Gitysey
2) )1 =0, G2=0,0b) L26 ,¢) o= 81gnt1, u = ity

CFy' : a) sa0 # 0, 302 # 0, a7 = 0, 2315, b) Ly, ¢) u = 3010(20001) "%, v =
43e15(25000G1) 23, 0 = signty;

CF5 1) a)sa0 #0, Gt #0, 309 # 0, 55 = 0, 2315, b) L1}}, ¢) 0 = signty,
u = 4%12%1’02, v = —2%20%1’02,

2) a) @i =0, G #0, 2 #0, 2315, b) L2}, ¢) 0 = signty, u = Got15 2, v = prt1ty 2
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CFy': a) sa7 > 0, 2, =0, s #0, 2317, b) Ly, ¢) 0 = signty, u = 1/2/2
3/2
v = da0 sy 4
CF;l 1) a)Go #0, 295 >0, 255 =0, 237, b) Ll , c) o = signty, u = 4 (555) 72,
v =2 (o) . T
2) a) npu @1 #0, Gg=0, 237, b) L2, ¢) o =signty, u —ﬁ1t1t527 v =Gty
C’F ca) ¢y 7& 0, Go #0, to # 0, 2.44, b) Hopmuposka L8 L ¢) o =signgy, u = p1G;
v=qity ", w = Golrty
CEM 1) a) @ = 0,6 = 2p1, ta # 0, 300 > 0,235, b) L1T', ¢) 0 = +sign(s5ty),
=) T
2) a)Go=0, o #0, 23 >0, G = 2, 235, b) L27", ¢) 0 = signpy, u = s51o(2p181) 7"
CFy' 1) a) pr = @@ q1— 12 i G = @i(3G1 —26)t " f2 # 3Gy, @3 +13 #£0, 2.3, b) L1
¢c)o= Slgn( h(3q —12)(@ — 1)), = Gu(Gr — t2) 75 . i
) a) p1 = (2q1 — 3t2)(9t1) 1, (jg = O tQ 7é O 2. 367 b) L2 s C) g = —Sign(tltg(Qle — 3t2)),
_ = 1.
u=—q(3t)7% ) . 3 ) o ) »
3) @) pr = (241 — 3t2)(2q1 + t2)(1661) 7, G2 = 12(2q1 — 3t2)(8%1) 7, t2 # 0,236, b) L3y
¢) o = sign((2G, — 3t2) (241 + t2)t1), u = —2t5(2q; + t2)71;
CFy 1) a) pr = (4G — B)(120) 7", f2 # 0, o = (241 — f2)T2(401) 7Y, 2311, b) L17y,
C) g = Slgn<<2q~1 — t2)t2t1), u = (2q~1 + t2)(3t2)_1;

2) a)ty #0, Got; >0, py = (5251)1/2%;@(%;3)—2{;1, ecau sy # 0, G = £(2Gat1 +12) (5633) 71,
%gi #0, 2.311, b) L2L1151, c) o= Sign(%ifl) = %i%%(?)%%)_l;

CFy : a) Gy 7"é 0,—ts, =203, G2 # 0, &2 # 0, py = 9 th, se3s = 0, 3036, 5037, 5039 # 0, O,
S1(0), 2.316, b) Ly, c) o= 81gn(%36%39t1) U= — 375059

r :a)(jl#o 7?2, 2t27QQ7AO tg#o %40>0 %417&0]91:%411?1_,@2:
((q1 + t2) 3%41)t1 ) %42 # 0, %43 # 0, 2.319, b) L32 ,¢)o= 81gn(%42t1) U= 3%43%1025
CF36 : CL) Q1 # 0 tQ, 3t2/2 2t2, QQ 7é 0 t2 7£ O %44 > 0 %45 §£ 0 pl = %45t1 y
Go = — (33 + 24115 +3t2)t1_1, i #0, 25 #0, 2301, b) Lgs, ¢) 0 = 81gn(%46t1) U= )
CF51 : 1) a) Q2 # 0,3p1, 1 = G(201¢1 + t2go — 3tapn)(Go — 3P1) 72, b2 # 0, sz #
0, @12, 241, b) L13', ¢) 0 = —signpy, u = —%48(]5151)_1, v =—(q1G2 + sus)(P11) "
) G) g2 # 0, 751 = —tz(p1t2 —2q1G2 + Q2t2)(QQ2) , @1 # 0, 52 # 0, 49 # 0,]5152, 2.44, b) LQ?’I,
c)o= SIgN Ga, U = D1y v = se19(Gota)
3) a) @i # 0,12, o = (bt — (P +203)6 —a(21F1 — B)1 +Bufa (411 4+ 38)) i (@ 1) 2 £ 0,
tg 7& 0, 550 # 0, 551 7é 0, 2650 # 0, 241, b) L33, ¢) 0 = —sign(semopn), u = —e51(prty) ",
(Ch —1y)? (pltl) ;
CF51 1) CL) Q1 7é O t2 7£ 0 pl = 4%53Q2t2 /3 M54 7é 0 4%53 7é 3%54, 2427 b) Ll
¢) o =sign gy, u= 4%53(3t2) U = sty %
2) a) @i #0, G # 0,1 # 0, pr = —s55(90102)7", 556 # 0, 5057 # 0, 3055 # 0, 3059 # 0,
57 # s, 0.0 So(0), 2.45, b) L22’1, ¢) o = —sign(sesot1), u = 3se570, 3¢5, V = 3se580, 259 ;
CFX:1) a) G #0,3p1, T #0, &1 = 26061 (G2 — 3P1) 2, 261 # 0, —GuGa, 2.4, b) L1271
¢) o =signpy, u = s (P1G1) ", v= (361 + Q@) (Pr1d)
2) a) G #£0,Go#0, to #0, p1 = —2e55(96102) 7, 2056 # 0, 3259 # 0, 35650, 62 # 0, 263 # 0, 0,
53(6), 2.43, b) LQ?I, C) 0 = Sigl’l M3, U = %59(3%635193)_17 v = %62<%63t~19>|2<>_1-
Bdecov zanuce 2.3; o3navaem, wmo asemenmol, cucmemsvs (2.13) makosui, 4mo sanauenua na-
PAMEMPOB, BLOOAUUL 6 €€ KAHOHUNECKYI POPMY, HE YOOBAEMBOPAIOM YCAOBUAMU U3 NYHKIMA
i) ymeeporcdenua 2.3. 3anuceo 2.4; NOHUMAEMCA GHANOZUNHO.
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Joxazateanctso. [ B ciyuae 3), xorma B (2.8) 1, # 0, m3 cucrems (2.13) 3ame-
Hoii (1. 5)c s1 = 0 (r1,s2 # 0) (cm. npunoxkenne 4.6) monyuaem cucremy (2.14) ¢ t1,p1 # 0
(a2 + a3, ¢ #0) Buga

Pir? 4 Guriry + 02 (Giry + 2t173) 59 ts2 0
((Q2 _ﬁl)r% +(£2 —q~1)7"17“2 - 7?17“3)7“232_1 @27’% —(q1 — 275~2)7"17“2 - 2517"3 (5271—517’2)32 0
(2.19)
1) & =0 < ry = t; 'tor;. Toraa cucrema (2.19) npuaIMAaeT BHI;

( %9{1_17”% 107152 '518% O) (2 20)

sentoly 2rdsyt septytr? 0 0

1y) by=0% 30=0< G1 = —2t,. Torma cucrema (2.20) NpUAEMAET B

( ol 17 0 hs O). (2.21)

%14t2t1 27“?821 %15t1 17‘% O O
a =0« 53 =0 p =1, (a2 # 0). Torma cucrema (2.21) umeer Buf

0 0 Hs 0
(%16525127’:1”521 sast; 2 00
17%) 52~: 06 25 =06 G = =280, Hpu r = —t1|6| /2851, sy =[G4~/ — s10 CF3!
co= sign t1.
111’) by £0 & x5 £ 06 Go # —2021, " Tpu vy = 1y (sa6ts) V3|87V, 59 = |t1| 7Y% — 310
CF>, 'y ¢ 0 =signity, u = s5(5n6ts) 3.
12) by = 0 & 505 = 0 & G = —2%;7" (dy # 0). Torma cucrema (2.21) umeer Buj
i1 2 2
<_I3Tt~123;11172”1821 8 tlos2 8 w iy # 06 a3 # 06 py £ 15 Hpu sy = [0 72 1 =
—(pute) VB3] VE — 910 CF137’1 c o =signty, u = s3(pitity) 5.

1%) dg = O = {{2 = O nJjn 52 # O, M4 = 0 = (jQ == (ﬁlgl - 2£%>£I1} (dlal;Z 7& O)
s pr? 0 ts2 0
13%) ¢ty = 0. Torma cucrema (2.21) = P o, 152 (G2 # 0). TIpu 1y = |Go| /2,
0 @ri 0 O

sy = |t1|7Y? — 310 C’Flgl”ll_C c 0 = sign gy, k = sign(t1ds), v = P1d; "
1)ty # 0, 504 = 0 & G = (hity — 2t3)t;". Torma cucrema (2.21) nmeer Bun
sty ir2 0 ts2 0 o~ - ~
RO 2 o (>3 = Pty — 13 # 0). Tpu 1y = [pa|71/?
0 piry 0 0
CFf’{}K ¢ o =signpy, k = sign(pit1), u = r3(Prty)

1411) aq 7é 0 < 23 7é 0, as 7é 0 < %147?2 7é 0 52 7é 0 <~ M5 7£ 0. Torma cucrema (221)
mnpm r; = ’t1|5/6(%14t1t2>_1/3, So = |t1‘_1/2 — 9TO NSF 27 cC o = 81gnt1, u = %15(%14t2> 2/3,

, S = |t1|7? — 310

= 4,1
v = s013(se1412) 7%/3. Tenepn NSF, 5, = CFam, eCJIN He BBINOIHSIOTCS yCJIOBUS YTBEPZKACHUS
2.3, .15,

1y) by # 0 & ¢ # —21s.
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13) by = 0 39 = 0 & Go = qitat; ' (Gz # 0). Torma cucrema (2.20) mpEHUMAaeT BU:

%91?1_17"% 107152 7?18% O .~ o~
b 11y #0). 2.92
<—ﬁ1t2t;1r§sgl 0 o o PriRA0 (2.22)
Y a =0 509 =0« p = —(G +t2)lat; ' (# 0). Toraa cucrema (2.22) umeer BUT
0 107152 518% 0 ~ o~ ~ ~ N1 /e ~
Cpu ry = GG ]7V2(E3(G + 1) 7Y3 sy = |62 — ar0

NSF' co= 81gnt1, w = s0(G + b2) V3,

NSF2311 =CF. 1 upu §; # 0 cornacHo yrBepxKaeHuio 2.3, m. 4, Tak Kak §; = 0 < u = 2.

1%) @1 # 0 < 3¢9 # 0. Torma npu r; = —|61]|V0(pit2) V3, sy = |£1|7Y/? cucrenma (2.22) —
sto NSF}5' ¢ o = signty, u = se9(Prtits) 23, v = —sey0(Prtats) 7.

Tenepn ]\7,5'F1491 =CF 9 upu 7 # 0 u 3119G; # 0 cornacuo yrBepxKaennto 2.3, m. 13, Tax
KaK%17—4p1t1—q1 =0 du=10?% aduv =13 — 8 & 359G, = 0.

12)d; =0 39 =0 P = —(G +t2)lat; ! (4o # 0). Toraa cucrema (2.20) mmeer

0 107152 5155 0 v ~ ~ T -1
BH - - . Ecma b 0 & s 0 & tot; ", TO TpH
A %16752151_27“{’32_1 %12t1_17”% 0 0 2 # 12 7 G2 # qitot] p

r = t1%1_01]t1|_ /2, = 1|7 nonyuaen NSF, 53 ¢ 0 = signty, u = sepsg, v = sagtasag. U
NSF 33 = C'F 33, €CJIH He BBIMIOTHSIIOTCS YCIOBUsT yTBepzKaeHus 2.3, m. 20.

1%) CLQ:O{:}{tQ:OI/LHI/I t27é0, %11:0@%12—p1t1:0} (al,bg%O).

. Dir2 g t1s2 0 y
139 % =0 (G #0). Torma (2.20) = P11 0752 1% ) nb # 0 G #0. Hpn

0 (jgrf 0 0

r = |@|™V?, s2 = q; ‘G| H? — a10 ]\/Sf‘ﬂfll’1 ¢ o =signg, u=piG, v =q; Gti.

%161?1_17"% 107152 5185 0
0 st 200

(%12 = Q2t1 - (htz # 0, %16 = t2 + Q2t1 # 0) llpm m = |%12|71/2|51|1/27 So = %1251_1%1_017“1
cucrema (2.20) — 310 NSF' ¢ 0 = sign(fy5e10), u = s0625, v = s0052.

1%1)) 52 7£ O, w1 = 0 < ﬁl = %121?171. Torna (220) =

4,1 4,1 .
B oboux cayuasx NSF|;" =CF|; 1npHu HEBBINOJHEHUN YCJIOBHI yTBepKaeHus 2.3, 1. 9.
S 5y 5,1
13) @y, da, by, by # 0. Torga cucrema (2.20) — 370 He mpecTaBagAOmAs HHTepeca SF. .

2) &y #0, by =0 ry = —q (26) " 'ry. Torga cucrema (2.19) npumer BI:
< —%17(451)_17"% 0 1?15% 0

%18(]1(8t) T1821 %127?{%"% %107"182/2 0

> (]51; 7?1 # 0), »i0=q1 + 252 #0. (2.23)

21) 52 =04 25 =04 Gy = Gilot; ' Torua cucrema (2.23) npumer Bu:

( —%17<4t1> % 0 7?18% 0) (2 24)

s9q1(813) 7 risyt 0 seigrise/2 0

21) 4y = 0 & s7 = 0 & Py = @(4t)"Y (az # 0). Torga cucrema (2.24) umeer BH

0 0 1?183 0 (@ 7 £ 0). Tpu ry = _22/3|51‘5/6@25152>—1/3 5y =
t2 (4t2) 7"1 So - 0 %107’182/2 0 7 ! ’
t1]~ 1/2 — 310 CF™] o ¢ 0 =signty, u= —s0(2q3t) 3.
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22) Gy =0 {1 =0 mmm 29 =0 < py = G1(G1 + 2t2)(48) 7L (@1 # 0)} (a1, 6 # 0).
pr?2 0 ts2 0
920) g = 0. Torga (2.24) = | P1'1 7 1%
0 0 t27”182 0
HpI/I r = £1|£1|_1/2£2_17 SS9 = |£1‘_1/2 — 9TO OFg’l C o= signfl, u = ]31512?2_2.
qit2(2t1)7 2 0 t152 0
0 0 %107"182/2 0
(G1, 2, 5210 # 0). pu 1y = 2613673 59, 59 = |T1]| /2 — 910 CF>' ¢ 0 = signiy, u = 2Gta60.
2 6y £ 0 300 #£ 0, 41 #0 & 307 # 0, Gy # 0 & G109 # 0. Torga cucrema (2.24) npu

)H%10#0<:>527§0,%12:0<:>q~2:0.

2%b> wig = 0 & pp = (‘?1%10(41?1)71. Torma (224) =

~ > [ _ v, 0 1 O
so = [t|7V2, 1 = 201 (quseag) 359, T = —qu(Gr3e19) T35y — 91O NSF;,Ql[) =0 )

1 0 u, O
c o =signty, u, = 210(Gise10) V3, v = —2017(Groe19) 23 (ve £ ult). Ho NSFi’%O npu v, # —u?
samenoit (1.5) ¢ 7 = (1 — u,w,)" Y3, 51 = 0, 7y = w,ry, 55 = 1 csomures k CFg' ¢ u =
(12 +v,)(1 — uev,) 23, v = 2u, (1 — u,v,) "3, a mpn v, = —u? (u, # —1) — cBommres xk CFy'
cu = 2u,(1+ud)"V/3. Tockombky v, = —u? < 3 = 0, yc/ioBUs CBEJCHUS NSFé’Qlo K C’Ff‘él

COBMAIAIOT C y¥Ke mpuBeeHHbMA B 13°), a k C’F231’1 ~ Takme e, Kak B 13%).

2)) @ =0 < 27 =0 p = @G4t)t (4 # 0). Torma cucrema (2.23) umeer Buj

0 0 t1s2 0\ . y
%20%(475) 7"132 %12£I1T% 2#107T152/2 0) (G200 # 0). Tenepe & # 0 & a0 # 0,

by # 0 < 305 # 0. Torma npu ry = 2|51|¥9(2se0i1q1) 3, 55 = |0|7/2 — 10 NSF;”;O
c o = signty, u = s10(2500G1) "3, v = 4s015(25090G,) /3. Tenepn NSF;{’?}O = CF 30, €CITH
He BBITTOJTHAIOTCA YCJIOBUAS YTBepXKaeHus 2.3, m. 18.

23) Gy =0 {1 =0 wm ¢ #0, s5 =0 p1 = G (G — 26)(4t1) " + G} (a1 #0).

]517”% 0 5183 0

2}) ¢ = 0. Torma cucrema (2.23) = . Temeps by L0 20,

0 QNQT% tor1ss
Gy # 0 &ty # 0. Torma mpu 1 = 4[6| V26, sy = |f1]|7Y/2 — 310 NSE,1, ¢ 0 = signiy,
u = Gotity 2, v = Prtity 2. U NSF$’114 = C’Fj7’114 IPU HEBBITIOJIHEHUH YTBEpkKAenud 2.3, m. 12.

29) G # 0, 08 = 0 & py = Gi(G1 — 2t2)(41,) 7" + Go. Torma cucrema (2.23) mmeer Bu

—290(2t1) 112 0 t152 0 o y
20(21) 7 ~ 1 172 . Teteps by # 0 < 3019 # 0, ¢o # 0 & 3119 # 0. Torma
0 %12t1 [ %107’182/2
pu rq = 2t~1%1_01|7?1|* 2 sy = |t| /% — 510 NSE. 4 €O =signty, u =4y, v = 23005 -
1 NSF;{’ = C’F ‘14> €CJIH He BBINOJTHSIOTCS YCIOBHS yTBepAKAeHus 2.3, m. 12.

24) {iy, da, by, & # 0. Torma cucrema (2.23) — 9T0 He IpeCTABISIONIAs HHTEPECA SF;”’%G.

3) a1 = 0 & {se7 = @ — 4p1ty > 0, ry = 355(261) "'} (Gp # 0). Toraa cucrema (2.19)
IIpuMeT BUI:

0 :I:%ié 1S9 flsg 0 9 9
& 4 T2 L%) (422 - 26) 2 i 2 0/ (2.25)
051 (=220 22017 )( ) 7”132 %24( 1) 1 %237"132/
3) by =0 2, =0 Gy = (% — 4Pty + 24uts F (G1 + 262)5427)(21) L. Torma cucre-
a (2.25) mmeer BH y j:%1142r132 f153 0 (35, 38, # 0). Tenepn
' A %551%22(45%) ri{’s21 0 2#33m182/2 0 2722 ' P
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by # 0 S sy £ 0,6 #0 < 555 # 0. lpu rp = i%l}l 251\51]*1/2 Sg = |z?1|*1/2 ~ 3TO
NSE", 9 C O = = signt), u = +3,. 1/2/2 v = j:%21%22%17 /4 1 ]\AS”F;?QI9 — CF)y, 9, €CJIH He
BBITIOJTHSIOTCS YCJIOBUS yTBep:KaeHud 2.3, m. 17.

32) by, bo, &9, G2 # 0. Torna cucrema (2.25) — 310 SF5’7’213.

4) Cuyuait by =0 yI00HO paccMaTpuBaTh OTAETBHO i Go = 0 1 Gy # 0.

41) g = 0. Torma by =0 < {ro =0 wmm ry = (2t — G1)(2t,)"'ry # 0}.

0 0 tQ’I“lSQ 0

b, £0< G #0. Hpu ry = £ty 6| 7Y2, 55 = |[t1|7Y? — 310 NSF54’1 c o =signty, u=pilt,>,
v=qity . N ]\751‘7?71 = CF54’1 €CJIU He BBIOJHLIOTCH YCJIOBUS yTBepkKenud 2.3, m.7.

<2 )
r risy  tis5 0
41) 1o = 0. Torma cucrema (2.19) npuanMaer Bu P sz s ) . Tenepn

42) ry = —(Gy — 2t9)(2t1)"'ry # 0. Torma cucrema (2.19) npuEEMAaeT BH
(4]31{1 — q% -+ 41?2)(41?1)_1 2 21?27“182 1:[183 0
(4p1t1 — ql + 2(]1t2>(q1 — 2t2)(8t2) 7’182 0 617’182/2 0
Tenepn, ecmm Gy = 0 & 51 = GG — 26)(46)™F (@1 # 0,2ty), moaydgaem cucremy
—to(q1 — 202)(261) 71} 21 tis3 0\ - - -
2(Q1 = 20)(20)7ry 2anisy Gy (2 # 0). Tpu vy = 24, T[Ty |"V/2, 55 = [F] 71/
0 0 ql7’182/2 0
~ 39TO NSF4 Ve o =signty, u = —2(¢ — 265)4;%ts, v = 447 f,. B pesyibTaTe cHOBA IOTydeHA
NSFy H!HO ¢ ZIOMOTHUTEIBHBIM OTPAHIYEHHEM (i # 25 Ha STeMEHTHI (2.19).
42) G # 0. Torna by = 0 & {305 = (26 — §1)* + 8oty > 0, 72 = 25;(4%)~'r1}, npuuen
syz3tyy # 0, 1 cuctema (2.19) npuanMaeT BUI;:

( %5%(81?1>_1 % %;67’152/2 515% 0) . (226)

%27%28(32252) 7’1321 0 sy5r182/4 0

-1

AN ay =0 & P = (@ — 2@k + 411G F o) (81" < 3 = 0. Torua cucrema

+ 1.2 i+ 72
%30(4t1) TT 3T152/2 t155 0 + T —1/2
aq, I 0). Ilpu sy = |t4|7Y%, r =
0 0 2Erisa/d 0 (5630, 2636 # 0). Ilpm s |t1] 1
A(sedg) T |72 — aro NSF' ¢ o = sign iy, u = 4, (5ef;) 72, v = 236 (36,) 1. I NSF' =
CF ; ! ec/ii He BBITIOIHSIOTCH yCJIOBUSA YTBepXKIAeHnd 2.3, 1.7.

(2.26) =

T 5,1
42) Gy, dy, by, Gy # 0. Torma cucrema (2.26) — 310 He mpeacTaBasgomas uarepeca SFp, .

5) @z = 0. Torga npu 7o = 0 cucrema (2.19) umeer Bu Py q1~r1=25‘2 ~t183 O) . TTo-
0 qa71 tg?“lSQ 0

sromy npu g # 0, Q2 #0, Iy 7’é 0m 7y =G| 72, 52 = GalGo| /285" — 910 NSF;’l C 0 = sign g,
u=p1G, v =qty ', w=Gality”

I1. Bysem cBomuth cucremy (2.13) (py, 1 # 0) 3amenoit (1.5) ¢ 71 = s; # 0 K Kax10ii u3
mectn NSE* Buna (2.14) u3 sropoit yacrn cuucka 2.1.

NSF14’1. Cucrema ypaBHeHuit ¢, czl, s, by = 0 coBMECTHA B JIBYX CJIydasx.

1) G =0, G =21, o1 = —t1795257 2, to = t1(rg + 52)s7 ", £y # 0, unaue (2.13) — sro SF>!,
ILBa TIOC/IeIHIX YCJIOBHS PA3PEIIMbl OTHOCHTEILHO Ty, Sy & Ty = 34y (2t1) 181, 59 = 2635(2t1) 15y
C i = tQ:i:%:,,{ (363950 # 0), pudem se31 = t2+4pt; > 0, mnage § = 0. Torga cucrema (2.14)

=+ 23] — — 0 0 - v+
2 32 32 1/4 -1|1/2
——S lpu s1 = » 2t1 (s
2t1 ! 0 0 %32 %32 P ! 31 | 1< 32) |

4,1
nMeeT BU/T —aro NSF}”
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c o= Fsign(sath), u = —s5(55) L
2) Go = 0, t; # 0, mnaue (2.13) — sT0 SF>!. HpI/I wy1 > 0, 1 = 335, S2 = 0,19 =
- to(21 H(26)71 0 0
35 (2t1) sy (segpredy, # 0) cucrema (2.14) = & 2(0 DI 2(0 ) o ) . Tlpm
P1 N

sy = |p1| 72 — 9ro NSF'' ¢ 0 = signpy, u = %32252(2]5151)*1

NSF??’I. Cucrema ypaBHeHUM 7)1, Jl, as, by = 0 COBMECTHA B TPexX CaydasX.

1) b= @@ — 1)t (#0) G = @ (3¢ —2b)i7 ", 59 = (T2 —2G1)t7 's1, 7o = Guly sy, upmaen
3G1 — ty # 0, unave § = 0 u g3 + 15 # 0, mnaue (2.13) — sro SF>!. Torna cucrema (2.14) mveer
3q1 — 2 &2 a0 —q 0

t N0 0 G-t @t
c o = sign(t (3¢ — t2)(q1 — t2)), u = @u(q1 —t2) ™"

2) ﬁl = 61(261 - 3t2>(9t1) (# O) 2 = O To = 0 So = (2q~1 — 3t2)(3t1)_181, npuiyemM
~ 24, — 3t. hn 0 —q 0
ty # 0, mnaue (2.13) — SF*!. Torna cucrema (2.14) = Ms% N an - | . lpu

9t, 0 0 —3ty —3ty
= \/§|(2§1 — 32?2)'5251_1|71/2 9TO NSF;’I cCOo = —Sign<£1£2(2(71 — 3'52))7 U = —(}41(31’{2)71

3) b= (2671 — 36) (241 + 1) (165) 71 (# 0), G = (201 — 30)1a(851) 7", 52 = 0, 75 =
— (24, — 3t2)(4t,) sy, mpmuenm to # 0, mHate ¢ = 0 u (2.13) — a0 SF>!. Torma cucrema (2.14)

2G — 3ty , (20, 0 2%, 0
nMeeT BUJ ———=—— 5] - .
16t4 0 0 2¢+t2 2¢1+1s

— 910 NSFy!' ¢ 0 = sign(t, (24, — 3t2)(2§1 +13)), u = —2t5(24; + t5)

NSFf‘3 . Cucrema ypaBHeHwmit bl, C1, @3, Co = 0 coBMeCTHA B TpeX CJydasiX.

1) p = (4G7 — )(120)(# 0), &2 # 0, @2 = (2@ - ta)ta(4t1)7! (G2 # 0), 12 = 0,
2@1 _~ ta S% 2q~1 + 19 q 0 2(}1 —|:t2

12t4 0 3ty 0 =3ty
HpI/I s1 =2 |(2(jl — 52)5251_”71/2 — 3TO NSFfél cCo = 81gn((2q~1 — 7?2)5251), U = (2q~1 + 52)(352)71

2) 51 = —lady ' (2r2+52)(r2+282) 7" 52 (#0), Pr = Ga(ra+52)(r3 + 7252 +53) (22 +52) 7'53 7,
Gi = t2(373 + drysy + 252) ((ry + 282)80) 71, 1 = t2q2 Y(2ry 4 52)% (g + 255) 72

B nocsieinem papencrse to # 0, c_”jgtl > (0 1 OHO pa3perIuMo OTHOCUTENBHO I'y XOTs ObI OJHUM

 Tpu sy = |I7 (3¢ — 12)(G1 — £2)]7Y/2 — a0 NSF;"

BHT

Tpu sy = Alt; (201 — 312) (2G0 + )72

sy = —(241 — t2)(2t1)7'sy, Torma cucrema (2.14) =

w3 JIBYX CTOCOGOB: 19 = —(2(Gat1)Y? + 52)(%33)_ Sy, TAK Kak (%3’3) - (%33) # O Torna s; =
+£(G:11)q5 52, 1 = (G211)Y 2%33%%(%33) Y G = £(200 + 1) (553) 7, e s # 0, mnave
sty 83 Txt 0 0 st . .
5 = 0. Hostony (2.14) = —— 2 122 [ 7847 Lo B o ()2 4 20,
(Gt1)V/?(5e33)? 0 3535 0 3sg5;
%éi = ((jgt1>1/2 :ttg, %;:5 = thIEt (QQt1>1/2t2 +t% > 0. HpI/I SS9 = ((jgtl)l/Al%?:g(?)%é%)_l/z|%§it1|_1/2
— 310 NSF}3' ¢ 0 = —sign(sity), u = — e (355)

3) 1y = —289, 1y = 0, P1 = (o, G = 2G25155 ", 11 = (o535 2, Te. (2.13) — s10 SEN.

K ocrambabim mectn NSE™! n3 cnncka 2.15; cncremy (2.13) uMeeT CMBICS CBOJUTH TOJBKO
npu yerosuax §; # 0, Go # 0, to # 0, nnaue (2.13) um MPEIIECTRYCT.

NSF248 ) s =G+ 2ty # 0. CucreMa ypapHenmii al,cl,bg,cz = (0 OZHO3HAYHO pa3-
PElUMa OTHOCHTE/IBHO Do, G2, T2, Sa. Nnmeem: py = Sl( pit)t2g, Go = —(9(puty)? — (G —
2(11152 —283)pity — ta(ta + 241) (2GF + 4quts + 313))E; 'se, ro = —(3Prth + 2quts + £3) (T1310) L,

= (6p1t1 — Guta — 2G7) (f15210) "1
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Venowne Py = 0 mocturaercs, koraa S;(6) umeer BemecTsennblil HyIb 0, # 0 < ¢ # —to,

Tak Kak mpH §; = —t Muorounen Si(0) = (270% — 12630 + 215)0 u nenyneBLIX KOpHeil He UMeeT.
[TosTomy V6, momoxum p; = H*tfl. BaMeHnM TakKe pit; Ha 0, B (o, 79, S2. Torma cucrema
2
365 0 =337 0 2 -
(2.14) = =21 57 ) ¢oog = 90, — 20 + Gils + 12 £ 0 < 1y £ So, 037 =
tl%lO M39 0 O 739
30, — G; — 91752 — 1240, 39 = 0, + Q1t2 + tz # 0, mase Ry = 0. TIpu 51 = s¢1| 239 5¢36t; | /% —
9TO NSF28 co= 31gn(%39%36t1) — 55 31 (u # —3).
2) §1 = —2t,. Cucrema ypasnennit d,, ¢, bg, ¢9 = 0 0JIHOBHAYHO pa3pelrnMa OTHOCUTETHHO

D1, Do, Go, S2. Mimeem: y = t2t, 1) Po = —((1ot1)® — dsita(rat1)? + 5(31t2) 2oty — 3(s1t2)%) 1t %872,
Go = —((rot1)? — 281taroty + 3(s1t2)2)t; 1572, 59 = (27’2151 — 3s1t9)1; .

[IycTh Tp — BelleCTBeHHBIN KOpeHb ypasHenus o5 — 422 + 5z — 3 = 0, Torma py = 0 &
(Fast — F1r2) (0 =3 0 3

t 1 0 01

, 4,1 3,1
B noaydaemoit NSFy Oyner uw = —3, Ipu KOTOPOM OHa cBOIUTCS K S5 .

ry = xotat;'s;. Ho u 6e3 31oro yciopus cucrema (2.14) =

NSF;;. Cucrema ypaBHEHUIT 61,51,52, Co = 0 OTHO3HAYHO pa3pennMa OTHOCHTEIbHO Do,
dQ,TQ,SQ npu 2t = @1 -+ 27?2 7é~ 0 I/IMGGNMZ ?2 = S*<]51£1)El_2%1_01, q2 - ((le + 52)? - 3]512{1){1_1,
To = (91 + tg)tl S1, S9 = (3]51t1 — (j% + t%)(tl%lo)ilsh rae S*(H) = 302 — 2(2(_71 + tg)(q~1 + tg)@ +
(G + qita + 13)(G1 + 12)%.

Yeaosue py = 0 gocTuraercd, Koma S, (0) mvmeeT BemecTBeHHEIH HYDb 0, # 0 < §) # —to,

(
a0 = @ + @ity — 283 > 0. Tora 0, = s = (20 +Ta % 20") (@1 +82)/3 # 0, fr = #6581 ., 5
+ 2 +_ 2 o + -2
#1951 [0 0 sz, B -
saMeHnM Pit) Ha s,  cucrema (2.14) = 4%2 ! Lo 430 10 431 ) ¢ sy = s+ @it +
1

t2 #£0 & 19 # S, %43 = 3%41 G — Gits — f% # 0, maage Ry = 0. [Ipum 51 = |fl

s10 NSFy3' ¢ o = sign(siyty), u = 3%43%102.

|1/2] 565 |-1/2

NSF;61. Cucrema ypaBHeHU a1, bl, bg, dy = 0 0ZHO3HAYHO paspermmMa OTHOCUTEIHHO
P2, Ga, T2, 89 PH 3210 = G1+265 # 0. Unieent: Gy = — (3Pt +2q112+313)17 1, o = —(2G1+36)17 s,
SQN = (ﬁ{tl + 2(11252 + 315%)(?1%10)7181, ]52 = S*<]§1t1)t1_2%1_017 rue S*(‘g) = 92 - 2((}1 + tg)(Q(jl +
3t2)0 — ta(Gy + t2)(2G1 + 3t2)%.

Venowne Py = 0 gocturaercs, koraa S, () mveer BemecTserubIi Hymb 0, # 0 & §1 # —to,
G # —312/2, 344 = @ + 3Gits + 282 > 0. Torna 0, = st = (G + o £ 51)°) (241 + 382) # 0, py =
Aot (000 o5 %557)

%45251 . B (2, So BMECTO Pyt CTOUT %4% u cucrema (2.14) mveer Buj = ) 5
c %4i6 = %45 +2¢3 —|—9t2(q1 +t2) 7& 0 < 19 # 59, %f? = %45 + Gty +t2 # 0, uaage Ry = 0. [lpnu

= |11V |3¢5| 7Y% — 910 NSFy' ¢ 0 = sign(se5t), u = s,

NSF??’ . Cucrema ypaBHeHHI dl, (9, Co = 0 cOBMeCTHA B TpeX CJIydasx.
1) 55 =0, r2 = (Go — 3p1)q; 's1, G2 # 31, WHAYE T2 = Sp, {1 = G1(2P1G1 + t2Go — 3tap1) (G2 —
ssy ' (G + 2a8)d ' G2 O

3p1)~2 # 0. Torma cucrema (2.14) = s? ~ | ocosus = Gigo +
0 —D1 0 p
t2(Ga — 3p1), mpm 9TOM »¢48 # 0 1 GyGo + 3248 # 0, mHAYE Ry = 0. Ilpn s; = |p1\ 172 _ 510 NSF5 !
c o= —signpy, u= —sus(P1q1)” Lo= —(1G2 + 743) (P1G1) ™ ! (61 = —Gpy 7é 0).
2) 1o =0, 59 = —2(12{5131, t~1 = —7?2(]51{2 — 2q1G2 + Cj2£2)<2q~2>_2 # 0. Torpa cucrema
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(2.14) umeer Buj s <p1 %4?1?271 Geto = Prta)ty” O~

0 q2 0 —q2
unade Ry, = 0. Ilpu sy = |G| 7/% — s10 NSFY'' ¢ 0 = signdy, u = p1d5 L, v = sa9(Gola) ™,
C1=v—u = (349 — 15152)(@21?2)_1 # 0 < 09 — pils # 0.

3) p1 = (tiry — tas1)(r2 + 82)81_ /2 (ra+s3 #0), G = —(la(ra + s2) — has1)st !, @ =
(t1(ry — s9)ry — ta(ry + 52)51)872/2, mosromy —11(ry + s3)s7" = §1 — Ly # 0. Ba mepBBIX
PABEHCTBA Pa3PelIMMbl OTHOCHTEIBHO T, 8o @ T9 = —(2p1ty — Gity + 12)(t1(G — t2)) " 's1, 59 =
(21517?1 + @152 - Cﬁ)(fl((jl - 1?2))_151- Torpa g = (52(1% - (1’5151 + 255)@% - 52(2151{1 - 72)51 +

#5051 w51 (1 —12)? —s50 O
ti(g —12)2\ 0 —P1 0 m
50 = APits — @G + 13 # 0 S 1y # So, 5050 = Prty + Q1t2 G, 51 = prly — Gt + £3 # 0, HHa‘Ie
R2 = 0. Ilpu 51 = (fh — ) |s5501| 71/ — om0 NSF5 ¢ o = —sign(sm0p1), u = —%51(p1t1) ;
—(q1 — 62)2(prfr) 7Y & = v — u = se50(Prtr) ! 7&0@%52#0

NSF65’ . ot cucremsr (2.14) Oyaem pemarh cucreMy ypaBHeHUi 1, dg, o = 0.

) ¢ s = 3Pty — G241 + t2) # O,

]512?1(4]511?1 + 35%))51_1(61 - 52)72, CucTreMa (2 14)

uieMeHT dy = 0 B ABYX CJIydasdx.
1) ro = 0. Torma cucrema ypaBHeHuii ¢1,¢y = (0 OJHO3HAYHO PA3PEIINMa OTHOCHTETHHO
D1, Sy @ D1 = 4sssoly 2 )3 # 0 (553 = Guty — Got1 # 0), 55 = —2Goty 'sy, u (2.14) mmeer Buj
o o [45t53 3354 0 4ses3 — 3esy

—5 - . C 251 = 2G1ts — 4Gty — 12 # 0. Ilpu 51 = |Go| Y2 — 310
3t% 1 0 3t% 0 _37% 54 qil2 gol1 2 7& P 1 |C]2|
NSEP! ¢ o = sign gy, u = 45653(312) 7L, v = se5485 2, dy # 0 & 4dsegy # 3304

2) p1 = —(t1r2 + (G1 — t2)s1my — Gos?)sy 2. Honozkum B 3amene (1.5) 1y = sy, sy = 0s;

(n # 0). Torna B cucreme (2.14) o = 0 npu p; = — (0% + (G1 — t2)n — Go). Tenepn & = 0 &
n=—(06%+ (241 — 12)0 + G2)(31:0) !, mosToMy & = S5(6).

[osoxwum 6 = 0,, rie 0, € R! — mo6oit kopenn ypasuenus S»(6) = 0 (6, # 0), Torga
P = —2255(9t,02)7 £ 0, mw npu vy = —(6,0% + (24, — £2)0, + q2)(3t10 )7 ls1, So = 0,81, 56 =
44102 + (241 — 12)0, + Go # 0 & 19 # 59, UMeeM: Gy = 0, by + dy = Sy(6,) = 0. IosTomy
cucrema (2.14) umeer Bug — fl 3570 3sasb 0 3ot — s0ss)0
9t,02 0 59 O — 59
59 # 0. Tenepb upu 51 = 30, |50t L[ 7V2 — 910 NSF' ¢ 0 = —sign(sesoty), u = 326570, 505",
v = 3530, %59 d1 # 0 & 357 # 5.

C 57 7407 58 750;

NSF>'. st cucrenmsr (2.14) 6ymem pemarh CHCTeMY yDaBHEHTIT dy, by, & = 0.

Daement dy = 0 B ABYX CJIydasx.

1) s, = 0. Torga cucrema ypapHeHuii 52,62 = 0 0/IHO3HAYHO pa3perTuMa OTHOCHTEIHHO
t~1,7’2 Py = (52 - 3151)@f151, 51 = %60(11(@2 - 3151)_2 #0 (%60 = 3piq1 + (52 - 3]51)52 U 0)7
w616y (361 + @162)G, " Go O

D1 0 0 m
3p1)ts # 0, 3661 + G1Ga # 0. Tlpu s1 = [py| /2 — 310 NSFY' ¢ o = signpy, u = 261 (p1G1) ", v =
(761 + Q1QQ)(P1€11> !

2) p1 = — (1152 + (G — t2)s152 — Gos?)sy 2. Tonokmm B 3amene (1.5) ry = sy, so = 18y
g& # n). Torma B nostyuaemoii cucreme (2. 14) d1 =0 p = —t1n* — (G — t2)n + Go. Temepn
by =0 n=—(t10%+ (24. — 15)0 + G2)(3t:0) 7", mosToMy & = S3(6).

u cucrema (2.14) npuHUMAaeT B S3 ¢ 751 = 1g2 + (G2 —
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[osioxum 6 = 0,, rue 6, € R! — moGoii kopenn ypasuenus S3(6) = 0 (6, # 0), Toraa

]51 = —%55(9t192>_ 7é O u IIpu 79 = 9 S1, S9 = (t192 (2(]1 — t2)9 + q )<3t1 ) 181, M5 —

48,02 + (241 — 2)0, + Go # 0 < 19 # 59 UMeeM: Gy = 0, dy — dy = S3(6,) = 0. Toraa cucrema
1 _ 2\ 1 o 2

(214) _ %59(9t19*) %()2(37519*) (3%62 %59)(9t1(9*) O ¢ 25 7& 0’ o ?é 07

%63/3 O 0 %63/3

M3 — 27?1&% + ((jl — 252)9* — (jg 7& O, nHoayde RQ = 0. HpI/I S1 = \/§|%63|71/2 — 3TO NSF;)’I
C 0 = sign sz, u = s59(33663t10%) 71, v = 5260 (3563110%) 7Y, ¢ #£ 0 & 3259 # 3500

2.7. Ob00mIeHNEe PE3yJIbTATOB JJjid ciaydad | = 1.

Cdopmysmupyem Teopemy, 0000MIAIONLY IO PEe3yJIbTATh, HOJIYYeHHbIe B JeMMax 2.1, 2.2, 2.3.

Teopema 2.2. Ilpu | = 1 awbas cucmema (1.4), sanucannas ¢ eude (2.6) coesacro
(2.2), aunetino sxsusasenmna xaxot-aubo CF™ us cnucwa 2.1. Husce das wascdoti CF™'
npusedenvi: a) ycaosus wa Koaphuyuenmos B, p;, qi,t; (i = 1,2) cucmemor (2.6) ¢ Ry = 51%75 —
dpgdqt # 0, b) 3amenw, (1.5), npeobpasyrowsue (2.6) npu yKka3aHHOET YCAOBUAL 6 GLIOPAHNYIO
HopMY, ¢) NOAYHAEMBLE NPU IMOM BHAYERUA T U NAPALMEMPOS U3 ¢S, :

CFEy: (2 6) nputy =0, G =0 cty,q uz (2.8), 6 (2.11) fy = 0 samenamu JS, JI, L3
ceodumea x C’F 1o = signpi;

CEX: (26) nputy =0, G, =0 ¢ t1,4 uz (2.8), 6 (2.11) py # 0, 51 > 0 zamenamu
Ji, Ji L3 Y ceodumesn w C’F53’1 co=signpi, u = P

C’F31 (2.6) nput; =0, ¢ = 0 ct1,q1 us (2.8), 6 (2.11) P # 0, 30 < 0 zamenamu
JL Tt L3 Y ceodumen x CFY' ¢ o = signpy, u = popy2;

C’Fg’l: (2.6) npu t; = 0, cjl £0 ct,q us (2.8), 6 (2.12): 1) G # 2, 23 = 0 samenamu
JL, JL, L1Y' ceodumen k CFy' ¢ o = sign((§ — 2)q1q2) = qi;
2) po >0, ¢1 =2, Go =0 samenamu J}, Jz, L2 ceodumcs x CF‘31 co=1u=2

C’F13471,{. (2.6) npu t; =0, ¢ # 0 ¢ 1,41 us (2.8), 6 (2.12) Py < 0,ecaudy = 2, Go =0
samenamu J3, Jy, L14n ceodumcsa x C’Ff’i}ﬁ ¢ k= sign(padr), u = G \;

CEM: (26) nputy =0, ¢ # 0 cty, 4 us (2.8), 6 (212): 1) G = 2, 24 >0, G # 0
samenamu Jg, J3, Ll?’1 ceodumes x C’F74’1 c o =signgy, u=r50,", v=2;
2 G # 2, Gp #0, s > 0 samenamu JL, JL L20" ceodumes x CF' ¢ o = sign (se7323),
u=5"q, v=q;

CFy': (2.6) nputy =0, i #0 cty, ¢ us (2.8), 6 (2.12) G # 2, o # 0, dses(1—G1) > 3,
samenamu J, JY LYy ceodumea v CF ¢ o = sign(qido(Gr — 2)), u = 471, v = s34, 45 %

CFEy: (2.6) nputy = 0, (jl #0cty, i us (2.8), 6 (2.12) 1 = 2, 504 <0, G2 # 0 samenamu
Ji, J3, Ly} ceodumea x CFy; ¢ o =signs, u=1/2, v = 225 ;

CEP' 2 (2.6) npu t, # 0 uz (2.8), 6 (2.13) 010, 2013, 505 = 0 samenamu J2, JY, L3
ceodumces x CF2’1 ¢ 0 = signty;

CFy (2. 6) Tpu t # 0 us (2.8), 6 (2.13) 310, 5013 = 0, 3015 # 0 zamenamu Ji, Jb, L
ceodumc.ﬂ K C’F22 c o =signty, u= s5(s06ty) %>,

CFS 2 (2.6) npu ty # 0 us (2.8), 6 (2.13) 3010, 505 = 0, 3013 # 0 samenamu J§, Jb, L
csodumaﬂ % C’F171 c o = sign t, u= %13(p1t1t2) /

CFj: (2.6) npu ty # 0 us (2.8), 6 (2.13): 1) 1 = 0, &5 = 0 samenamu J¢, Ji, L17},
ceodumes x CF131’,1,€ c o =signdgy, k = sign(tid), u=P1d;

—2/3.
)

2) 310 = 0, f # 0, sa4 = 0 samenamu J, Jb, L2}, ceodumea v CF} ¢ o = signpy,
Kk = sign(pit1), u = »13(pit1) %
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CFEy' - (2.6) npu t; # 0 us (2. 8) (2.13) 300 = 0, Ty # 0, 33,504,205 # 0, 2.315
samenamu JL, JY, Ly ceodumea k CFy' ¢ o =signiy, u = %15(%14152) 23 v = se13(se14l0) 73
CFER 2 (2.6) nputy # 0 us (2.8), 6 (2.13) 500 # 0, 1 # 0, 5010 = 0, 29 = 0 3amenamu
JL, J L3 ceodumea v CFy' ¢ o = signty, u = s0(G, + 52)*1/31?2_2/3;
CFL': (2.6) nputy # 0 us (2.8), 6 (2.13) 500 # 0, §1 # 0, 3010 = 0, 359 # 0, se17 # 0,
s9 # 0, 2.313 samenamu J3, Ji LYy ceodumea x CFy ¢ 0 = signty, u = so(priits) >3,
—(G1 + 2t) (prtats) 173
CFy3: (2.6) npu ty # 0 us (2.8), 6 (2.13) 500 # O wa £ 0, 39 = 0, 2.399 3amenamu
JL, g3, Lsél ceodumea k CFy' ¢ 0 = signty, u = 95602, v = %16t2%103,
CFL: (2.6) nputy # 0 us (2.8), 6 (2.13) 1) tg =0, § # 0, 2.3¢ samenamu J}, Ji, L1}
ceodumes « C’Fﬁ1 co=signgy, u=7p1Gy', v=q; qztl,
2) 310 # 0, Ty # 0, 301 = 0, 2.39 3aMEHAMU JO, J3, [1211 ceodumes x CF141’1 ¢ o = sign(s9ty),
u = %16%12 , U= %12%102,
CFE': (2.6) npu ty # 0 uz (2.8), 6 (2.13) 200 # 0, 019, 2017 = 0 samenamu J3, Jb, L%
ceodumen k CFiy' ¢ o =sign £y, u = —%10(2q2t2) 1/3,
CEX : (2.6) npu ty # 0 uz (2.8), 6 (2.13): 1) 3019, 209 = 0, samenamu J}, Jb, L1
ceodumes x C’Fg”1 co=signty, u= 2q1t2%102,
2) ¢ = O, Go = 0, samenamu JE, Ji, L23" ceodumea x CFY' ¢ o =signty, u = priity
CFyt: (2.6) npu t; # 0 us (2.8), 6 (2.13) 50 # 0, 302 # 0, 507 = 0, 2.315 samenamu
J3, J3, Lgol ceodumesa x OFy ¢ o = signty, u = %10(2%20q1) U3 0 = 43215(25090G1 ) %3,
CFy': (2.6) npu iy # 0 us (2.8), 6 (2.13): 1) 300 # 0, G # 0, %127é0 s = 0, 2.31
samenamu Jg, Ji, [/1141 c600UmMCA K CF1441 ¢ o = sign tl, U = 4seypre v = —2300 500
2) 1 =0, ¢ # 0, t2 7& 0, 2.312 samenamu Jj, J 3, L214 ceodumcea K C'F141 ¢ o = signty,
u = Gotity?, v = pitity %
CFEy': (2.6) npu t; # 0 usz (2.8), 6 (2.13) 27 > 0, %i 0, s35 # 0, 2.317 3amenamu
JL, I3, L491 ceodumea k CFy' ¢ 0 =signty, u = j:%23%17 )2, v = £330, 51, 3/2/4
CFS 2 (2.6) nputy # 0 uz (2.8), 6 (2.13): 1) Go # 0, 265 > 0, %558 = 0, 2.37 3amernamu
Jb, JY L13" ceodumea v CFy' ¢ o = signty, u = 435 (5ef5) 2, v = 2%26(%23%) L
2) @ # 0 Go = 0, 2.37 samenamu Jb, Ji, L28" ceodumea v CFy' ¢ o = signty, u = piiit; 2,
v=qity
CFM: (2.6) npu t1 #0 uz (2.8), 6 (2.13): 1) npu gy =0, Gy = 2Py, 12 #0, 251 > 0, 2.3
samenamu J&, Ji L1 ceodumea CF14’1 o = +sign(sayth), u = —sg(355)
2 G =0, ty #0, 35 >0, G1 = sy, 2.35 samenamu Jb, Ji, L27" ceodumes x CF'
co= signﬁl, u = s5ta (2p1t1)
CF3": (2.6) nputy # 0 us (2.8), 6 (2. 13).- D) P = q(Gi—t)tt Go = (3G —26), Y, £y #
3Gy, Ga+12 # 0, 2 3¢ samenamu J}, Ji, L13" ceodumea k CFy" ¢ o = sign(ty (3G, —12) (G —12)),
u= G (G — b))
2) 1 = G1(241 — 382)(98) 7", Go = 0, &5 # 0, 2.3 samenamu JS, Ji, L2y ceodumea v CFy'
¢ o= —sign(tity(2q1 — 3t2)), u = —q(3t2) 7" o .
3) ]31 = (2@1 — 3752)(2(?1 + tg)(16t1)71, (jg = t2<2(71 — 3t2)(8t1)71, to 7é 0, 2.3 s3amerami
JL, JE L33" ceodumes k CFy' ¢ o = sign((24; — 3t2) (26 + £2)t1), u = —252(2(]1 + 1) 7Y
CES (2. 6) npu t; # 0 uz (2.8), 6 (2. 13) )P = 4@ —2)(126)7 1y # 0, G =
(2G; — to)ta(48;) 7" 2 311 samenamu J}, JY L1T ceodumes v CF3' ¢ o = 31gn((2q1 - fg)fgfl)
u=(2q + t2)(3t2) ;
2) 1y # 0, Goty > 0, P1 = (Got1)V?oefy o0 (5053) 24, ecnu e # 0, G = £(2G2t, + 13)(5e53) 77,
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s, # 0, 2.3y samenamu JY, JE, L2V ceodumes x CF3' ¢ 0 = —sign(sily), u =
—sefy 03 (35635) 7

CFy' : (2.6) npu t; # 0 uz (2.8), 6 (2.13) G1 # 0,—fy, —20o, Go # 0, t5 # 0, py =
0,171, se35 = 0, 36, 3237, 5639 # 0, 20e 0, € R' — a060ti nyav S1(0), 2.316 samenamu J2, Ji, Ly
ceodumes « CF;él ¢ 0 = sign(sesgrety), U = — 0375639 ;

CFy3 : (2.6) npu ty # 0 uz (2.8), 6 (2.13) Gy # 0, —ty, —20o, Go # 0, £y # 0, 2259 > 0,

wh #0, pr=2it Y o= (¢ +t2) —3xE)TY, s £ 0, s # 0, 2.319 3amenamu J3, Ji Ly

ceo&umc;z K C’F421 ¢ o = sign(syt1), u = 33,0
CFyt (2 6) npu t, # o us (2 8), 6 (2 13) @ # 0, 52,—352/2 252, G 7é 0, 52 7é 0,
3aMEHAMU JO, J3, L§61 ceodumes x CFy' ¢ 0 = sign(sit)), u %257%102

C’F5 Y (2.6) nputy # 0 us (2.8), 6 (2.13): 1) Ga # 0,3p1, b1 = G1(201G1 + 2o — 3tapr) (G —
3p1) 72ty # 0, 308 # 0, —G1G, 2.41 samenamu J3, Ji, ng’l ce00umceA % C’Eo?’1 c o = —sign py,
u=—sg(P1G1) ", v = —(q1G2 + 2s) (Pr131) 3 )

2) o # 0, ty = —ta(Prts — 201Go + Got2)(2G2) 2, Gu # 0, b2 # 0, 2149 # 0, Prty, 2.41 samenamu
JLJY 123 ceodumen x CFY' ¢ o = sign o, u = prdy *, v = 2a9(Gatz) 5

3) 1 # 0,12, Go = (1245 — (rty + 283) G — 12(2p111 — 3)q1 + Prta (4P tr + 383))E (G — 1) 72 # 0,
to £ 0, 3650 # 0, 5051 # 0, 5050 # 0, 2.4, samenamu J3, J3, [/32’1 ceodumea % C’F35’1 co =
—sign(se0p1), u = =251 (Prt1) ', v = — (G — 12)*(Prl1) 7Y

CE': (2.6) nputy # 0 uz (2. 8) (2.13): 1) G # 0, £y # 0, Py = dsessloty /3, 5054 # 0,
453 + 3%54, 2.49 samenamu Jg, J3, ng’l ceodumesa x CFY' ¢ 0 = sign Gy, u = 4s253(3t3) 71,
v = %54t2 ;

) CJ1 7é 0, QQ 7é O, t~2 7é 0, ]31 = —%55(92?193)71, 56 7é 0, 57 7é 0, M58, M58 7é 0, 59 7é 0, 20e (9* €
R — 0601 nyav So(6), 2.4y samenamu JE, Ji, L25" ceodumes x CF ¢ o = —sign(seely ),
u = 3%576*%5’91, v = 3%589*%5;)1;

CFY' : (2.6) npu t; # 0 uz (2.8), 6 (2.13): 1) G # 0,3p1, 1 = s6041(G2 — 3p1) 2,
ty # 0, 561 # 0, —G1Go, 2.43 samenamu Ji, Ji, Ll‘;”1 ceodumes C’F75’1 co =signp;, u =
61 (P1q1) " v = (61 + (1@2) (PrGa)

2) @1 #0, g2 # 0, ty #0, p1 = —%55(91?193)_17 ss6 7 0, 559 # 0,362, 262 # 0, 363 # 0, 2de
0, € R' — w060t nyaw Ss(0), 2.45 samenamu J3, JI, L22' ceodumea x CF2' ¢ o = sign »gs,
u = %59(3%635193)717 v = %62(%635103)71;

CE' - (2.6) npu ty, # 0 us (2.8), 6 (2.13) G 7& 0, G2 # 0, 15 # 0, 244 BAMEHAMU
JLJY LY ceodumen k CF' ¢ 0 =signdy, u = p1dy L, v = Gty t, w = Gotrl, 2.

3decw sanucy 2.3; oznavwaem, wmo asemenmu. cucmemos (2.13) maxoew, wmo napamempol,
NoAYUeHHbIE ONA €€ C’F,:”’l (m = 3,4), ne ydosaemeopaiom ycao8uamu u3 nynkma i) ymeep-
orcdenus 2.3; anaroeuuno — sanucv 2.4; oas CF,f’l; Kkonemarwmuos U, s, muozounrens S(0) u
Aunetnvie samenv, J, L npusedenv, 6 nabopaxr 2.1 u 2.2.
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3. Kanonmygeckue hpopmMbI OJTHOPOJHBIX KyOMIeCKIX CHUCTEM,

MMEIOMINX OOINMNii MHOXKHNTEJIb

[TogBoas mTorm, mpuBeaeM Bce KaHoHmdeckue opMbl CF™! 1ByMepHBIX OJHOPOTHLIX KYy-
ouueckux cucrem (1.1), muorownensl Pj(x) u Py(x) KOTOPBIX HUMEIOT OOIMHH MHOKHTETH [
(I =1, 2, 3) misg pasJIuIHbIX 3HAYCHHUIT M, 3aJAI0NHX YUCIO0 HEHYJIEBBIX 97eMEHTOB (DOPMBI.

[IpencraBienHble HUXKE CIHUCKH OObLEIUHSIIOT pedyabraTshl pabor [2], [3],
paborsl. B Hux mapamerpsr u, v, w # 0, a o,k = +1.

Cuucok 3.1. Bocems CF?*! u3 nmeromuxcsa necarun SF? :

[4] u Texymeit

1 _
CF2271 =0 000 ; CF§’2’_= u 000 tcs§2_,
0 01 0 | 01 00
— 1
crzee—o (00 00} g cpsme 0)
0 010 N 1 0
_ 01 00 - 0 0 0
CrE=> =g N HE
01 00 5 ' 1 0 0 0
0 0 0 00 10
e I -
’ 01 0 O ’ 1 0 00
(4] [7}
Cuucok 3.2. Ilatnagnars CF?! u3 umeromunxcs apaanaTu deTsipex SF2 :
1 » 0 0 01 » O
OF3 — tesl. OF3 — 7 - 9
i 0<0010> s =ly 0 0 1) oo =lu#
(5] 6]
01 v 1 0 0
CF31 — u et F3277 _ 1
6 a (O 01 o ' 010 0 csyPT = {u# -1},
[6] (6]
0 0 1 0 1 0
C’Z*"g:”1 =0 058 ={u > 1/4}; C’F3 2> tcs‘;’02 <
0 0 01 00 1 0
(7] (7]
3,1 u 0 x 0 3.1 3,2,= 1 0 0
CFyj,=0 (O L0 o s TCSTY s CFy™ (1 00 ol e = {u <—1/4};
[7] 7]
3,1 0 u 0 kK 3,1
Chiin=0 (0 010 [8]7 sty = {(8,u) # (1,1/2)}
_ 1 1 1
CFE’?;Z’* =0 00 ; CF3 R 0 u 0 tcsi’g ~
0 0 0 1 01 00
(8] (8]
3.1 u 0 1 0 3,1 3,1 0O w 0 1 3,1
CF =0 (1 00 0) . , tesyy CFy =0 (0 10 0 . , tesiy s
0O v 1 0 0 0 uw 1
3,1 3,1
CEy; =o (1 0 0 0) ) , 6821 ={u#2} CF 2 =0 (0 Lo 0) " , tess) .

Cuucok 3.3. sannate Tpu CF*! u3 nMmeromuxcs rpuanatu cemu SF*

CF14’1:U<U “ (1) 2) s estt = {u # £1);
[6]

0
CF34’1:J<U 8 —1u (1)> , syt = {u#—-1/2,-2};
[7]
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' 8) Cestl = {u A 0w - 2)/4; (u,0) £ (1,-2), (~1/9, )}
8]

C’F;l’l—a vy § ,cs7 "o #u, 2—u 2u(u+ 1)1
01 10 5]
42> u 0 ku O csg’z’> {u # +1},
CFS,;{ =0 1 0 togh2<
€341
4,1 v 1 v 0 _
CF; =0 (0 L 0 0> , csH = {v # u(2u —1)"2};
4.1 0 uw 0 v
CF3 =0 , 0312 ={u#—v,1/2; v(u—1) > 1};
0 0 11 o]
crl —o [0 0 ) - —1/3, 2/3):
01 0 -1 5
41 0 bp u O 0314 ={b =1, v #u,—u? v#u/2npmu > —1/2},
Cry =0 y 42> .
01 0 w o] csip oy ={h=u,v=-1u##—-1,-2 -3}
1 —1
CFg, = (0 ’ ) ;
’ 0 01 -1
[10]
4.1 v v 1 0 2
CFy =0 ,esty = {u#v?/4, (V3 = 8)(4v)71};
1 0 0O
[10]
43,2 1 0 u 08;03 ” = {u < 0},
Chy ™ =0 1 0 u T eyt = {u> 0}
CE{ =0 ( 0y ’“‘) | tesyin
' 0 0 '
(10]
42> u v 0 42> ,
CF,; o L1 , Sy~ ={u#x1, vF#u, (2u—1)/4,u(2 —u)/4};
0 (10]
4,1 0 1/2 v 41
CF,,; :(7(0 0 10 , cSyy ={v < —1/2}
(1]
4,1 00 w1 -2 (,,3/2 3/2Y,,—1/2 —-2/3
CFy, =0 01 0 ,0327—{v7é —u2, (u¥? £+ 28/ 2 )2; (u,v) #4723 (3,1)};
v
(1]
4.1 0 u 0 —u 4.1
CFyy =0 , cSoy = {u# —3, —=3/4, 3/2, 6, V1 };
1 0 0 1 n
0 0 0329 ={u# —1/2; v# —u, u?, (1 —2u)/8, (1 —2u)?/8;
u v
CFy' =0 (0 L1 O) - (urv) £ (V2D — 17)p% + (4v20 — 24)p — 16)/24,
11 (72 — 13v/29)p% — (9v/29 — 59)p + 72)/36) ¢ p = (20v/29 + 108)1/3};
0 1
CFh = o (0 11‘ g 0) esil = fu# —v7L (0¥ — 8)(4v) Y (u,v) £ (2,3),(3,-3)};
[12]
4.1 0 0 u u
CFy =0 (1 0 0 , 6832 ={u # —3,-3/4, 3/8, 6};
(12]
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cp?jgl — 0 (0 0 u ”) , 0533 ={u#1; v#u, (dut1)/2, (6u+ 1=+ (2u+1)(8u+1)/2)/16};
[12]

0110
0 wu 0 u 4
CF;&,Qfl:U ; 534251—{@07&1}
1 0 +1 0
(12]
0 0
CF;fél:a(l 0 “1 g L csay = {u# -2, —1/8, 1+ 3v/2/4, 1/4, 4}.
(13]

Cmucok 3.4. Ilate CF! u3 I/IMGIOH.[I/IXCH nBaanaTH BocbMu SE?
033 —{v#u u—3,3u—1,2(u—1),2u; v#u+1upn u#3;
5.1 u v v—u 0 1
CF; :(7(0 Lo _1> s v# (u—1)2%u"t du, u— 142/ —u mprr u # —1;
(10 v =—4npunu=—1; v#3(u+1) upu u # —5;

v # 2u+1)2(u+2) T apru £ —3; v # (2u + 14 (2u+ 1)(5 — 4u)/?)(2u + 2)7! npn (u,v) #
(=5,-12); (u,v) # ((8p> + (3v/57 — 1)p + 68)/12, ((v/57 + 85)p* + 32(v/57 — 1)p + 640)/96) ¢ p =
(3vV/5BT+1)1/3, (—(35202 +3960%+839602 + 100562 — 12976, — 105) /46, — (32802 443802 + 84462 + 109862 —
10460, —366)/23), 0, : 405 +76°+130* +180% —66% —90 —3, (6% —20,+3)/2, (=302 +602 —116,)/2), 6.
01 — 62420243043, ((—202 — 624460, —15) /6, (—462 —36% 480, —21)/3), 0, : 20" +36% — 362 +-90+-9};

csg’1 ={v#1—ux2u?—u+1)"2 opu (u,v) # (8/3,3);
CF' =4 (g 11) 8 “1”> Cu£u, 2 —3u, (3u—2)/2, Bu+1)/2,3u—1,u—1, —3u—1,
11 (=1£+v3)(Bu—1); v # 3u+ 3 npu u # —8/3;
v# (—u? —2u=£ 2u+1)(u? +u+ DY) (uw+ 1) opu (u,v) # (—=8/3,-5); v # (3u® + 4u + 2)(2u +
) lmpmu # —4/3; v # 1 —u =+ (4u® — 3u + 3)V/2 mpu (u,v) # ((14 £ 4v/10)/9, (4 + 2¢/10)/3);
v # (203 — 402 + 40, +1)((05 — 2)(20, — 1)0,) ! npu 0, # —1, 0, : myms muorownena 2(u — 1)03 — (5u —
7)02 + 2(u — 2)0 — 1; (u,v) # (=5/9,17/12), (=7/12,3/2), (35/3,12), (—35/3, —41/4)};

0 cs‘;”1 ={c1=v—u; v#u 2u, 2ut+3,u+1+2u+1)/2 3+u;
CF75’l =0 (? g 601 1) , v #2u+ 2+ (u? + 6u+1)Y2 mpu (u,v) # (=6, -9);
11 v #3u—3mpuu#6; v# (2u? —4u+3)(u—2)~! mpu u # 3;

v # (2u —2u+5+ (2u — 1)(1 + 4u)/?)(2u — 4)~" upu (u,v) # (6,15); v # (v —1)(v — 3)(v —
2)~1 v(3v — 10 + (v2 + 120 — 12)/2)(dv — 8)1; w # (=462 + 2(v — 1)0, + 20 — 7)/3, 0,: 26° — (v +
2)02 +2v+1)0 -3, u# (02 =0, —v+1)(0s — 1)L, 04 0% — (20— 3)02 + (v — 3) (v + 1)62 + (3v% —
6v+4)0 + 0% (u,v) # (0> — (V7T —=9)p—16)/4, =3((VTT = 9)p* — 4p+24)/8) ¢ p = (4V/T7 +36)"/%,
(V17 = 9)p* = 4(V17 +1)p — 40)/8, (V1T — 9)p* — 4(VIT + 1)p — 40)/8 = 3) ¢ p = (V17 + 2)!/3,
(— 1894 24602 +2502 —160, 44, — (26102 +45603 — 1870,%+1480*+23) /5), 0.1 902 +210%+4634+-30%+30+1,
(=0

~—

— 0. +2,-6602 — 202 — 50, +8), 0,: 0* + 63+ 62 — 0 — 1};
cs?2<—{cl—uv —u; u# —1,3}

—(w+Du™t, (0¥ —2v)(4u —4)7L, (v+2)(uwv +v — 2u)(2u + 1)72
v2(4u)"h, (20 —u —1)/4, v — 3u/4, v(3uv — 3u+ 1)(3u — 1)72,
v(2uv —3u+1)Bu—1)"2, —((v— 1) +u —1)072, 0.: v203 + (v + 2uv — 20)0? + (6uv — 2v — 3u? —
2u 4 1)0 + 5u? — 6u + 1; (u,v) # (w2 F 1)(w'/? £2)" 2w 12, (2w + 1)(xw'/? + 2)71), (—((16w +
18)62 + (4w? — 2w)f, + w3 + 14w? + 30w + Nw ™ (w + 6) 72, (wh?2 — 2wh, + w? + 4w — 3)(w + 6)71),
O, 0 20% + (2w + 1) + w; (v,w) # ((2u — 1)/2,(u — 2)/4), ((2u — 1)(3u — 1)~ —(2u — 1)(3u —
D72, ((Bu—1)/2, (3u—2)/4), (—(2u®+4u+1)(3u+1)"Y(u+1)"1, —(5u+4u+1)(Bu+1)"2(u+1)"1);
(1, 0) £ (2 +2F 0+ D) +0—2)V2) (30— 6) ), ~(v+ 1)+ (02 +v—2)2)), (6% v +7)/9,2);
v# —(wh? — 0, +u— 1071, 0, w0 —wh? —w(u+1)0 —u+1; u # (13v — 16w — 6)62 + (dvw —
v? — 2w + 2v — 3)0, + 8w? — 20w + 3w)(30.) 72, O.: 03 + (20 — 4w — 1)0? + w(v — 1)0 + 2w?};

01 1 0

esot = v;é 2, w#v,v—u, v(uw —2u+1)2u—1)"2, v(1 —u)"!,
8
5.1 v v w 0
CFS’ _O'< ) )
1]
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0 _
CFy =0 (1 g Ou 1{) L eso2< = {u #3/2, 6,4+ 13}
[14

Cuucok 3.5. Cemp CF%' u3 umeromnxes mectraanata SFO :
CFPR< _ (U w 0 es9?S = {v# (Bu2 —3u+1)(3u —1)72, (u® — 3u+3)(u—3)72,
! 01 1 w [12}’ (u? + 3u + 3)(3u? 4+ 3u + 1)(3u® + 8u +3)72, v > 1/4, u # +1};

1— . 2
g u( : v) (1) ““) eSS ={u=1, v>1/4, v#£1/3,1,(49 F 7V/16)/6};
v
[13]

6,2,< __
CF47+1 =0

u v u v 6.2.<
) 684:4—71 = {u = 17 "l)‘ < 1}7
0 10 —l—l) 4]

OF™ =0 1 0 -1 , e Y (v) = (03 =2+ 2(1 — v3)Y2)u2,
c u# —v, (u,0) £ (—27°33 £ V5), 2723,
esyPS = {dv < —(u+1)%, u# 1,
CFS?< = ¢ “*“) v —u, —3(u+1), 3(u+1)(u+2)",
[15]

3(u® — 3u? + 6u + 1)(u® — u+1)((u—2)(2u — 1) (u+1))"};

_ 1 -2 1
CF96’3’7 =0 0 ;
01 -2 1
(15]
CFELQ-’S _ (v v v> , cs?ffl = {4v < —u?, v #u(3u+v3)(2+V3u) 1,
[16]

2y 0 wer| o = EOD ue @), e ),
( v? 1 )
[14]

1 0 41 0 3(u? +5)(u? + 1)(2(u® - 3))71}.

Cuucok 3.6. Omna CF™! u3 nmeromuxcs gersipex SF7 u emnncTBennas SF®

CFTA< _ [ w™t —v(uww +w) w4+ wo? csg’Q’< = {v € (0,V4); 4w < —(u +v)?,
2 1 0 vl — 2 17 7

v # 1, —u,2u, by, 0, 203 +ub? — u?0 — 9; 4v*w? — dow(203 — 3uv? — 2) + (V3 — 3uv? +2)? < 0; w #
3(uv® — 20?0 + (4u? — 1) v* —u(4ud+1)v3 +u? (ud —6)v? + (6u +2)v+5u) (v(2u—v) (v3 —uv? +u?v—3)) 71
(1, 0) # ((~40VEF(0)], [Bo(dv -+~ (0))/2V3(09* (1) 20 )]) € $=(v) = (v == (120 — 364)12) (20)
(v,w) # ([77V3V 0,], BT7Y3u + 7723) v (u + 0,) (0 — 2u)]), 6. > 0: 03 — ub? + u?0 — 3};

1 -3 3 -1
1 -3 3 -1

w # —uv, —u(v — v2);

CF»= = :
20]

Takum 06pa3om, B TOM CJydae, Korjga upasas vacrb cucrembl (1.1) umeer obuiuii muo-
KuTeab (€ro MakCuMasibHag crenenb | = 1,2,3), cpeau cra ABaIaTH CYyIECTBYIOIIUX CTPYK-
TYpHBIX (DOPM IECTBLAECAT, T. €. POBHO IOJIOBUHA, ABIAIOTCS KaHOHHYecKMME popMmamu. Ilpn
sToM To/IbKO SFL u SFY' uMeror cBOMX KAHOHHYECKHX IPEICTABUTE/EH IPH PASTHUHBIX | —

01 0 0 0
y10 Kanounueckue popmbl CFLy = (O ) g ) u CF>75 = (O Qlt g 1) , & TAK/Ke
v ’ —

CF' =0 w v v—u 0 u CF*S = o u —uou 0 . Ix kanoHm4yeckne MHOXKECTBA
10 0 1 1 0 01

TpUBEAEHBI B CIIMCKAX 3.3 U 3.4 COOTBETCTBEHHO.
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Basov V.V., Chermnykh A.S. Two-Dimensional Homogeneous Cubic Systems:
Classification and Normal Forms — III // Vestnik St.Petersburg University. Mathematics
50(2), 97-110 (2017) (https://link.springer.com/article/10.3103,/51063454117020029).

Original Russian Text (© B. B. Bacos, A. C. Yepmunz [IBymepubie 0HOPOIHBIE KyOUde-
ckue cucreMbl: Kiaccudukanust u Hopmasbubie dhopmer — [II // Becru. C.-Ilerepb. yu-ra.
Cep.1.— 2017. T.4(62). Boi. 2.— C.179-192 (https://elibrary.ru/item.asp?id=29857554).

Basov V.V., Chermnykh A.S. Two-Dimensional Homogeneous Cubic Systems:
Classification and Normal Forms — IV // Vestnik St.Petersburg University. Mathematics
50(3), 217-234 (2017) (https://link.springer.com /article/10.3103/S1063454117030049).

Original Russian Text (©) B. B. Bacos, A. C. Yepmnoix JIBymMepHBIE OMHOPOIHBIE KyOmde-
CKHe cucTeMbl: Kiaccndukanus u Hopmasbhubie dopmbr — IV // Bectn. C.-Tletepb. yu-Ta.
Cep.1.— 2017. T.4(62). Boi. 3.— C. 370-386 (https://elibrary.ru/item.asp?id=29987081).
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4. Ilpuiokenns, BLINOJTHeHHbIE B makeTe Maple.

4.1. CTaHnaapTHbIe NPOLEAYPBI
> restart; with(LinearAlgebra): mylib := table():
4.1.1. Bcnomozamenshuie npoyedypsl (UCHONB3YIONCA MOIBKO 6 CHAHOAPMHBIX).

pprintf
DyHKIHA, aHATOTHYHAS TI0 CHHTAKCUCY printf, Ho BhIBoAIMAs anredpandeckue BhIpaxKeHus B Gpopmate prettyprint
(McToNB3yeTCs TONBKO B CTAHJAPTHEIX TPOIETYpPax).

> mylib[pprintf] := proc(S::string)
uses StringTools, Typesetting; 1local X,L,r,n,i,7,k;
L := [RegSplit("%a",S)]; X := [ passed[2..-1]]; r := NULL; J := 1;

for i from 1 to nops(L) do

n CountCharacterOccurrences (L[i],"%");

r := r, mi(sprintf(L[i],seq(X[k],k=j..3+n=-1))); J := j+n;

if j <= nops(X) then r := r, op(map(Typeset, [X[]j]])); J := j+1; end if; end do;
print (mrow(r)); end proc:

P
Ky6uueckuit MHOTOWIeH ¢ KO3hduumentamu a,b,c,d OT IepeMEeHHBIX X,y.

> mylib[P] := (a,b,c,d,x,y) -> a*x"3+b*x"2*y+c*x*y"2+d*y"3:

delta

N
OnpenenuTens MaTPULIbI
L)

> mylib[delta] := (x1,yl,x2,y2) -> xl*y2-x2*yl:

R

ap by ¢ 4,

PesynbTaHT cHCTEMBI ¢ MaTpULIEH
a by ¢, d,
> mylib[R] := proc(al,bl,cl,dl,a2,b2,c2,d2)
local dab,dac,dad,dbc,dbd,dcd,Rez;
dab := factor(al*b2-a2*bl); dac := factor(al*c2-a2*cl);
dad := factor(al*d2-a2*dl); dbc := factor(bl*c2-b2*cl);
dbd bl*d2-b2*dl); dcd := factor(cl*d2-c2*dl);
Rez := factor(dad"3-2*dab*dad*dcd+dac”2*dcd+dab*dbd"2-dab*dbc*dcd-dac*dad*dbd) ;
mylib[pprintf] ("Resultant: %a", Rez);
end proc:

factor

(
(
(
]

4.1.2. IIpouedypul 013 00HOPOOHBIX KyOUUECKUX CUCIEM C RPUMEPAMU UX 0eliCMEUsL.
Zamproc
b

}"1 Sl a C

TIpou3BONT TIMHEHHYIO 3aMeHy B CHCTeMe C MaTpueit
5 a by ¢ d,

1 dl

1

Pesynbrar --- Matpuna 2x4 noay4aeMoil CHCTEMBI.

ITpu Harmcanu full = true OyeT HOMONTHUTENBHO BBINIICAHA MATPHIIA HCXOIHON CHCTEMBI, 3aMEHa 1 €€ OTPE/IENTUTENb.
IIpu Hanmcanuy res = true Oy/eT JONOIHUTENBHO BHITHCAH PE3YJIbTAHT HCXOHON CHCTEMBI.

ITpu Hanmcanuw 1bl = true 3neMeHTH MaTPHIBI OTYYaeMON CHCTEMBI Oy/yT BBITHCAHBI TOCTPOYHO.

> mylib[zamproc] := proc(al,bl,cl,dl,a2,b2,c2,d2, rl,sl,r2,s2, {full::boolean := false,
res::boolean := false, lbl::boolean := false}) :: Matrix;
local alnn,blnn,clnn,dlnn,a2nn,b2nn,c2nn,d2nn,aln,bln,cln,dln,a2n,b2n,c2n,d2n,Delta,
i1,i2,1i3,14,i5,16,17,18,ix,ml,m2,m3,m4,m5,m6,m7,m8, mx,M; Delta := rl*s2 - sl*r2:
aln := (s2*mylib[P] (al,bl,cl,dl,rl,r2)-sl*mylib[P] (a2,b2,c2,d2,rl,r2))/Delta:
bln := (3*al*rl”2*sl*s2+2*bl*rl*sl*r2*s2+bl*rl"2*s2"2+2*cl*rl*r2*s2”2+cl*sl*r272*s2

+3*d1*r272%5272-3%a2*r1"2*s1"2-2*p2*r1*s1"2*r2-p2*r1"2*s1*s2-2*c2*r1*sl*r2*s2
-c2*s1"2*r272-3*d2*s1*r2”2*s2) /Delta:

cln := (3*al*rl*sl”2*s242*bl*rl*sl*s2"2+bl*sl"2*r2*s2+2*cl*sl*r2*s2”2+cl*rl*s2"3
+3*d1*r2*5273-3%a2*r1*s1"3-2*b2*r1*g1"2*52-b2*g1"3*r2-2*c2*s1"2*r2*s2
—c2*rl*sl*s272-3*d2*sl*r2*s2”2) /Delta:

dln := (s2*mylib[P] (al,bl,cl,dl,sl,s2)-sl*mylib[P] (a2,b2,c2,d2,s1l,s2))/Delta:
a2n := (-r2*mylib[P] (al,bl,cl,dl,rl,r2)+rl*mylib[P] (a2,b2,c2,d2,rl,r2)) /Delta:
b2n = (3*a2*rl”"3*sl+42*b2*r1 "2*sl*r2+b2*r1"3*s2+2*c2*r1"2*r2*s24+c2*rl*sl*r2"2

+3*d2*r1*r272*%s2-3%al*r1"2*s1*r2-2*bl*rl*sl*r272-b1*r1"2*r2*s2-2*cl*rl*r2"2*s2
-cl*s1*r273-3*d1*r2"~3*s2) /Delta:

c2n := (3*al2*rl"2*s1 242*p2*r172%s1*s2+b2*r1*s1"2*r242*c2*r1*sl*r2*s2+c2*r1"2*s2"2
+3*d2*r1*r2*s272-3*al*rl*sl "2*r2-2*pl*rl*sl*r2*s2-bl*sl"2*r272-2*cl*sl*r2"2*s2
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—cl*rl*r2*s2"2-3*d1*r272*s2"2) /Delta:

d2n := (-r2*mylib[P] (al,bl,cl,dl,sl,s2)+rl*mylib[P] (a2,b2,c2,d2,sl,s2)) /Delta:

alnn := simplify(factor (simplify(normal (simplify(aln))))):

blnn := simplify(factor (simplify(normal (simplify(bln))))):

clnn := simplify(factor(simplify(normal (simplify(cln))))):

dlnn := simplify(factor (simplify(normal (simplify(dln))))):

aznn := simplify(factor (simplify(normal (simplify(a2n))))):

b2nn := simplify(factor (simplify(normal (simplify (b2n))))):

c2nn := simplify(factor (simplify (normal (simplify(c2n)))))

d2nn := simplify(factor (simplify (normal (simplify(d2n))))):

aln := simplify(factor(simplify(normal (simplify(al))))):

bln := simplify(factor (simplify(normal (simplify(bl))))):

cln := simplify(factor(simplify(normal (simplify(cl))))):

dln := simplify(factor (simplify(normal (simplify(dl))))):

azn := simplify(factor (simplify(normal (simplify(a2))))):

b2n := simplify(factor(simplify(normal (simplify(b2))))):

c2n := simplify(factor(simplify(normal (simplify(c2))))):

d2n := simplify(factor (simplify(normal (simplify(d2))))):

M := Matrix(2, 4); M(1,1) := alnn; M(1,2) := blnn; M(1,3) := clnn; M(1,4) := dlnn;
M(2,1) := a2nn; M(2,2) := b2nn; M(2,3) := c2nn; M(2,4) := d2nn;

if full then mylib[pprintf] ("Initial system:"); print(aln,bln,cln,dln); print(a2n,b2n,c2n,d2n); £fi;

if res then mylib[R] (al, bl, cl, dl1, a2, b2, c2, d2); end if;
if full then mylib[pprintf] ("substitution: %a, %a; %a, %a",
simplify(factor (simplify(rl))),simplify(factor (simplify(sl))),
simplify (factor (simplify(r2))),simplify(factor (simplify(s2))));
mylib[pprintf] ("det: %a", simplify(factor(simplify (mylib[deltal (rl,sl,r2,s2)))));
mylib[pprintf] ("system after substitution:"); end if:
if 1bl then print(alnn); print(blnn); print(clnn); print(dlnn);
print (a2nn); print (b2nn); print(c2nn); print (d2nn);
else print(alnn,blnn,clnn,dlnn); print(a2nn,b2nn,c2nn,d2nn); end if;
return M; end proc:

> mylib[zamproc] (u,0,0,v,0,1,0,1, rl,1,0,s2):

3 2
vs2® —s2-tu—1
uﬂ{Sﬂu—rL3u—L
rl
0,r1%2rl, 52> +1

BbI30B npoLie/fypbl ¢ BKIFOUEHHEM BCEX JOMOTHHTEIBHBIX OMLUNA:
BBIBOJ] HICXOIHOI CHCTEMBI H 3aMeHHI ¢ ee onpeenuTeneM (full = true), BEIBOI pe3yIbTaHTa HCXORHOH CHCTEMSI (res = true),
TIOCTPOYHEII BEIBOJ 9JIEMEHTOB MaTPHIIBI ToTydaeMoii cucteMsl (1bl = true).

> mylib[zamproc] (u,0,0,v,0,1,0,1, rl1,1,0,s2, full = true, res = true, lbl = true):
Initial system:

u, 0,0,v
0,1,0,1
Resultant: u (1* +1?)
substitution: rl, 1,0, s2
det: rls2
system after substitution:
url?
3rlu—rl
3u-2
Ve —s2?+u—1
rl
0
r?
2rl
s2+1

zamprocll

S 5 P4y
3amena B cucteMe ¢ | = 1, 3anmcannoii B Buze (a, f),

o5 P, 4
Pesyunbrar -- MaTpuLa 2x4 110J1y4eHHOM CUCTEMBL
ITpu Hanucanuu full = true OyeT NOMOIHUTENBHO BBITMCAHA MATPHI[A UCXOIHON CUCTEMBI, 3aMEHA U €€ ONPEICIUTENb.
[1pu Hanmcauuy res = true OyIeT TOMONHUTENbHO BBIIUCAH PE3YIbTAHT HCXOAHOM MAaTPHIBI 2X3.
IIpu Hanmcanuy 1bl = true 91eMeHTHI MATPHUIBI IIOTYIAEMON CHCTEMBI Oy YT BBIIMCAHBI IIOCTPOYHO.

)
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> mylib[zamprocll] := proc(alp,beta,pl,ql,tl,p2,92,t2,rl,sl,r2,s2, {full::boolean := false,
res::boolean := false, lbl::boolean := false}) :: Matrix;
local aln,bln,cln,dln,a2n,b2n,c2n,d2n,rezult,pln,gln,tln,p2n,g2n,t2n,res2,M,G;
aln := factor(alp*pl); bln := factor(alp*gltbeta*pl); cln := factor(alp*tltbeta*ql);
dln := factor(beta*tl); a2n := factor(alp*p2); b2n := factor(alp*g2+beta*p2);
c2n := factor(alp*t2+beta*g2); d2n := factor (beta*t2);
pln := factor ((rl”2*s2*pl-rl 2*sl*p2+r2*ql*rl*s2-rl*q2*sl*r2+r2"2*s2*t1-r2"2*s1*t2)/(rl*s2-r2*sl)):
gln := factor ((2*rl*sl*s2*pl-2*sl 2*rl*p2+s272*ql*rl+sl*s2*r2*ql-sl*s2*rl*q2-sl"2*q2*r2+2*s2"2*r2*tl
—2*r2*s2*s1*t2) / (r1*s2-r2*sl)):
tln factor ((s172*s2*pl-sl”3*p2+sl1*s272*ql-s1”2*s2*q2+s2"3*t1-s2"2*s1*t2)/(rl*s2-sl*r2));
p2n := factor (- (rl 2*r2*pl-rl 3*p2+rl*r272*ql-rl 2*r2*q2+r2"3*t1-r2"2*rl*t2)/(rl*s2-r2*sl)):
g2n := factor (- (2*rl*sl*r2*pl-2*rl*2*sl*p2+r2*ql*rl*s2+r2"2*ql*sl-r1"2*q2*s2-rl*q2*sl*r2+2*r2"2*s2*tl
—2*r2*s2*r1*t2) /(r1*s2-r2*sl)):
t2n := factor(-(sl"2*r2*pl-sl”2*rl*p2+sl*s2*r2*ql-sl*s2*rl*q2+s272*r2*t1-s2"2*r1*t2)/(rl*s2-r2*sl)):
res2 := factor ((pln*t2n-p2n*tln)*2-(pln*g2n-p2n*qgln)* (gln*t2n-g2n*tln)) ;
if res then G := Matrix([[factor(pl),factor(qgl),factor(tl)], [factor(p2),factor(g2),factor(t2)]]);
rezult := factor ((pl*t2-p2*tl)"2-(pl*g2-p2*qgl)* (gql*t2-g2*tl)); mylib[pprintf] ("G = %a", G);
mylib[pprintf] ("Resultant of G: %a", rezult); end if;
M := mylib[zamproc] (aln,bln,cln,dln,a2n,b2n,c2n,d2n,rl,sl,r2,s2,
':—full'=full, ':-res'=false,':-1bl'=1bl); return M; end proc:

> nylib[zamprocl1](1,-1,2,1,3,0,1,1, r1,0,r2,s82):
rl=r2) 2rP+rl 243722 s2(rP=4r1r2+9r2%) s22Q2ri=-9r2) 352

rl ’ rl ’ rl rl
20l =r2) (PP 43122 rPArPr2=Tr1 224952 s212(5r1-912) 22 (11 =312)
rl s2 ’ rl ’ rl ’ rl
11pG
s Py 4
3amena B cucteme ¢ | = 1, 3anucaunxoii B Buze (a, f),
%5 Py 4 b

Pesym,TaT --- BEKTOp K03(1)(1)I/IIII/ICHTOB 06H_ICI‘() MHO)KI/ITGJ'Iﬂp(l) " MaTtpuna G nonyqaeMoﬁ CHUCTEMBI.

ITpu Harmcanuu full = true Gy ayT AOMOTHUTETBHO BBINCAHBI p(') 1 G MCXOJHOI CHCTEMBI, 3aMEHa H €€ ONPE/ICIUTENb.

> mylib[11pG] := proc(alp,beta, pl,ql,tl,p2,92,t2,rl,sl,r2,s2, {full::boolean := false})
local alpn,betan,pln,gln,tln,p2n,92n,t2n,pl0,G:
alpn := factor(alp*rl+beta*r2): betan := factor(alp*slt+beta*s2):
pln := factor ((rl"2*s2*pl-rl 2*sl*p2+r2*ql*rl*s2-rl*q2*sl*r2+r2"2*s2*t1-r2"2*s1*t2)/(rl*s2-r2*sl)):
gln := factor ((2*rl*sl*s2*pl-2*sl 2*r1*p2+s272*ql*rl+sl*s2*r2*ql-sl*s2*rl*q2-sl"2*q2*r2+2*s2"2*r2*tl
—2*r2*s2*s1*t2)/ (rl*s2-r2*sl)):
tln := factor((sl”2*s2*pl-sl”3*p2+sl*s2"2*ql-sl"2*s2*q2+s2"3*t1-s2"2*s1*t2)/(rl*s2-sl*r2));
p2n := factor (- (rl"2*r2*pl-rl”3*p2+rl*r272*ql-rl 2*r2*q2+r2"3*t1-r272*r1*t2)/(rl*s2-r2*sl)):
gz2n := factor (- (2*rl*sl*r2*pl-2*rl1"2*sl*p2+r2*ql*rl*s2+r2"2*ql*sl-r1"2*q2*s2-rl*q2*sl*r2+2*r2°2*s2*tl
—2*r2*s2*r1*t2)/ (rl*s2-r2*sl)):
t2n factor (- (s172*r2*pl-sl”2*rl1*p2+sl*s2*r2*ql-sl*s2*rl*q2+s2"2*r2*t1-s2"2*r1*t2) /(rl*s2-r2*sl)):
pl0 := convert (Matrix([[alp,betal]l),list);
G := Matrix([[factor(pl),factor(qgl),factor(tl)], [factor(p2),factor(g2),factor(t2)]]);
if full then mylib[pprintf] ("Initial coefficients: %a = %a", (p[0])"(1.), pl0);
mylib[pprintf] ("G = %a", G); mylib[pprintf] ("substitution: %a, %a; %a, %a", rl, sl, r2, s2);
mylib[pprintf] ("det: %a", simplify(factor(simplify(delta(rl,sl,r2,s2)))));
mylib[pprintf] ("coefficients after substitution:"); end if:
pl0 := convert (Matrix([[alpn,betan]]),list);
G := Matrix([[factor (pln),factor(gln),factor(tln)], [factor(p2n),factor(g2n),factor(t2n)]l);
mylib[pprintf] ("%a = %a", (p[0])"(1.), pl0); mylib[pprintf] ("G = %a", G); end proc:

> mylib[1l1lpG] (1,-1,2,1,3,0,1,1, rl1,0,r2,s2):
pé‘ =[rl—-r2, -s2]

2P 4rir2 4302 520l +612) 352
G- rl rl o
- 2 (12 +3r22) (rl+3r2) (rl =212) s2(rl—=3r2)
rls2 rl rl
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11syst
Py g4
IIpencrasnenue cucteMsl ¢ 1= 1, 3amucannoii B Buze (o, p) , , uepe3 MaTpuiy 2x4.
Py 4 b
Ilpu narmcannu 1bl = true smemenTsI MaTpuibl 2x4 GyIyT BHITHCAHBI TOCTPOYHO.
> mylib[llsyst] := proc(alp,beta,pl,ql,tl,p2,92,t2, {res::boolean := false, 1lbl::boolean := false})

local aln,bln,cln,dln,a2n,b2n,c2n,d2n,rezult,i1,1i2,i3,14,15,16,17,18,1ix,p10,G:
aln := alp*pl: bln := alp*gl+tbeta*pl: cln := alp*tlt+beta*qgl: dln := beta*tl:
azn := alp*p2: b2n := alp*g2+beta*p2: c2n := alp*t2+beta*qg2: d2n := beta*t2:

pl0 := convert (Matrix([[alp,betal]),list);
G := Matrix([[factor(pl),factor(qgl),factor(tl)], [factor(p2),factor(g2),factor(t2)1]);
mylib[pprintf] ("Initial coefficients: %a = %a", (p[0])"(1.), pl0); mylib[pprintf] ("G = %a", G);

if res then rezult := factor ((pl*t2-p2*tl)"2-(pl*g2-p2*qgl)* (gl*t2-g2*tl));
mylib[pprintf] ("Resultant of G: %a", rezult); end if;
mylib[pprintf] ("Matrix (2x4):");
if 1bl then print(aln); print(bln); print(cln); print(dln);
print (a2n); print(b2n); print(c2n); print(d2n);
else print(aln,bln,cln,dln); print(a2n,b2n,c2n,d2n); end if; end proc:

> mylib[llsyst] (1,-1,2,1,3,0,1,1):
Initial coefficients: p(l]' =[1,—1]

213
G=
lOll]

Matrix (2x4):
2,-1,2,-3
0,1,0, —1
pml
L4 by ¢ d .
B cucreme ¢ 1=1 ¢ marpuieit BBIICIIAOTCA CTOKA P W MaTpHiia G ¢ e¢ pesy.IbTaHToM.

a b, ¢ d,

ITo ymMomuaHuto BeIBOAUTCS TONBKO pe3ynbTaHT G. IIpu Harmmcanmu full = true BBIMMCHIBAIOTCSA BCE YKA3aHHBIC MapaMeTpBI.

> mylib[pml] := proc(al,bl,cl,dl,a2,b2,c2,d2, {full::boolean := false})
local Pln,P2n,rez2n,chis, znam, obw,om,gp,mn;
Pln := factor(simplify(mylib[P] (al,bl,cl,dl,x1,x2)));
P2n := factor(simplify(mylib[P] (a2,b2,c2,d2,x1,x2)));
chis := numer (P1ln/P2n); znam := denom(PIn/P2n); obw := simplify(P1ln/chis);
if coeff (obw,x1)=1 then om := Matrix([[coeff (obw, x1), coeff (obw, x2)]11);

gp := Matrix([[factor(simplify(coeff (chis, x172))),factor (simplify (coeff (chis, x1)/x2)),
factor (simplify (coeff (chis, x272)))]1, [factor(simplify(coeff (znam, x1"2))),
factor (simplify (coeff (znam, x1)/x2)),factor (simplify(coeff (znam, x272)))11);
else mn := coeff (obw,x1); om := Matrix([[coeff (obw, x1)/mn, coeff (obw, x2)/mn]]);
gp := Matrix([[factor(simplify(coeff (chis, x172))*mn),factor (simplify(coeff (chis, x1)/x2)*mn),
factor (simplify (coeff (chis, x272)*mn))], [factor (simplify (coeff (znam, x1"2))*mn)
factor (simplify (coeff (znam, x1)/x2)*mn),factor (simplify(coeff (znam, x272)*mn))]
if om[1,1]1<0 then om := -om: gp := -gp fi: fi:
rez2n := factor(simplify(combine((gp[l, 1]l*gp[2, 31-gpll, 31*gpl2, 11)"2-(gp(l, 1ll*gpl2, 2]-gp[l, 2]*
gpl2, 11)*(gpll, 2]1*gpl2, 3]1-gpll, 31*gpl[2, 21)))); om := convert(om,list);
if full=true then mylib[pprintf] ("Initial coefficients:");
print(al, bl, cl, dl); print(a2, b2, c2, d2); mylib[pprintf] ("Factorization:");
mylib[pprintf] ("%a = %a", (p[0])"(l.), om); mylib[pprintf] ("G = %a", gp); end if:
mylib[pprintf] ("Resultant of G: %a", rez2n); end proc:

1)

> mylib(pml] (2,1,3,0,0,1,1,0, full=true);

Initial coefficients:
2,1,3,0
0,1,1,0

Factorization:
py=11,0]
213
G=
011
Resultant of G: 8

> save (mylib, "newlib.m");
TTpu komnusamu cosaaercs daiin newlib.m, 13 KoToporo B nanbHENIIEM MOAKIIOYAETCS CIICOK mylib.
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4.2. Cpeaenne popm ¢ m <4 u3 cnucka 2.1 K npejuecTByIum (yreepxiaenue 2.3).
> restart; read("newlib.m"); with(mylib): with(LinearAlgebra) :

Jnst mro6oit hopmsl 13 ] yacTy criucka 10CTATOYHO MCKATh 3aMEHBI B TIPEIIECTBYOMHE (hOPMBI
u3 ee knacca (1--3) u u3 yactu 1.

I, kmacc 1).
NSF. 53 ! PesynbTar nponsBoIbHOI 3aMEHbI :

> M := zamproc(0,1,u,0,0,0,0,1, rl,sl,r2,s2):

_ 2 2
) ) 2SZ(M+r](s2u+s1)r2+uj [r1322u+2s1((u—z)r2+r1)s2+r2312)s2
2 (rlr2s2u+rl*s2—slr2*) 2 2

s s 5

rls2—slr2 rls2—slr2 rls2—slr2
(u=1)s2+s1)s2*sl
rls2—slr2 R s
) (—’2 slu +[(u—1)sz+s1)r1r2+—” SZ)rZ ) ,
rl (=D r2+ri)r2 2 2 2 _(r] (u—23)s2°+2s1 P2u+rl)s2+r2sl) r2
rls2—slr2 ’ rls2—slr2 ’ rls2—slr2 ’
$2 (=125l s2u+rl s22—r2sl?)
rls2—slr2

TTouck 3amen KSFZZ’ 1
> solve ([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=51,s2=0,u=0},{rl=-r2,r2=r2,s1=sl,s2=0,u=2}
> zamproc(0,1,2,0,0,0,0,1, rl,sl,-r1,0):
r1%,0,0,0
0,0, -rls1,0
NSFg” 1. PesynbTar npon3BONBHOI 3aMEHbI :

> M := zamproc(0,u,0,1,0,0,0,1, rl,sl,r2,s2):
((-s1+s2)r22+r*s2u) r2 ((-3s1+32)r2> +2urlr2sl +ri*s2u) s2 s2(2rlsls2u~+r2si*>u—3r2sls2+3r2s2%)

) s

s

rls2—slr2 rls2—slr2 rls2—slr2
$22 (usi®—s1s2+s22)
rls2—slr2
" 2
2 ) (3r22s2+2r1 (usl—ﬁ)r2+r1252u) r2 2r2((—3l +£)s2z+r1slx2u+m)
22 (rlFu—rlr24r2%) 2 ~ 2 2 2
rls2—slr2 ’ rls2—slr2 ’ rls2—slr2 ’
((-ri+r2) 22412512 u) s2
rls2—slr2
2,1
S
> solve([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{rl=r2,r2=r2,s1=s1,52=0,u=0}
3,1
SF
> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
{rl:rl,r2:0,s1:s1,x2:s2,u:M}
sI?

> sl = solve(u = s2*(sl-s2)/sl1"2, sl);

S,:[(1+\/1—_4u)s2 (-1+\/1—_4u)s2]

2u ’ 2u

> 511 := (l+sqrt(l-4*u))*s2/(2*u):
zamproc(O,u,0,1,0,0,0,1, rl,sl1l1,0,s2):
0,71 s2u, (1 +vyT=7x) 5220
0,0,0,s2
> 512 := - (-1l+sqrt(l-4*u))*s2/(2*u):
zamproc(0O,u,0,1,0,0,0,1, rl,sl11,0,s2):

0,71 s2u, (1 +yT=37) 5220

0,0,0,s2
1, knacc 2).
NSF 134 1. PesynbTar npoM3BOIBHOI 3aMEHBI :
> M := zamproc(O,u,0,%,0,0,1,0, rl,sl,r2,s2):
[ 2s2rl u—l— sl
2 (u—2)sI* ( 2
352 L + +kr2s2
2 (k2 s2+rPs2u—rir2sl)  (3ksP—si?) r2+2rlsls2u=1)r2 +urls? " 3 3 e
rls2—r2sl ’ rls2—r2sl ’ rls2—r2sl ’
((w=1) s> +ks2*) s2*
rls2—r2sl
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2 - 2s1[u—;—)r2r1
) AP 1% ) [ U L2 +kr?s2
22 (w—=1)rl"+kr27) 3

3 (-3ks2?—=sPPu) r22=2rlsls2(w—1)r2+rls2
rls2—r2sl ’ rls2—r2sl ’ rls2—r2sl ’
82 (kr2 s +r2slu—rlsls2)
rls2—r2sl

3,1
SF;

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]],
{k=0,r1=0,r2=r2,s1=51,52=0,u=u}, {k:k,rI:rl,rZZRootOf(2722k—1)r],s]zs],s2:(),u:;—}, {k=0,r1=rl,r2=0,51=0,52=5s2,u
=u)
> r2l := 2" (-1/2)*rl:
zamproc(0,1/2,0,1,0,0,1,0, rl,sl,r21,0):

{u,k,rl,sl,r2,s2});

rPN7 sIriNZ
— 5 Y
0,0, sIriN 2 0
4
NSF;L !, PesynbTar mpoM3BONBHOI 3aMEHHI :

> M := zamproc(u,v,0,0,0,1,1,0, rl,sl,r2,s2):

(s2r12u+12 vs2—sl)rl —sl1r2%) rl (2 Qu—1) sl +vs2?) rI>+2s112 (sl +s2 (v—1)) rl — 2% s>
s2rl —r2sl ’

s2rl —r2sl

1
Z(V——)SZZr]
2, -
_%+s2((u—§jrl+(v 32)r2)31+ 2

5

3sl

3
s2rl —r2sl

s

((u—1)s]+s2 (v—1))sl*s2
s2rl —r2sl

1
2(v——)s1r22

2 _

) 3rl —ﬂ-l—rZ((u—z]sl-l-(v 2)Sz)rl-l— 2
R2w=0rli+r2wv=1)rl~ _ 3 3 3 3

s2rl —r2sl ’ s2rl —r2sl ’
(2s2s1+s22)r12—3s1((u—l—)s1+w)r2r1—vs12r22 ) )
3 sl (ur2sl”+s2 (vi2—rl)sl —s2*rl)
s2rl —r2sl ’
3,1

P

s2rl —r2sl
> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});
[ﬂ:rl,rZ:-rI u,s1=0,s2=s2,v= 2u-l
u

> vl :=

= (2*u-1)/u:
r2l :=

-rl*u:

zamproc (u,v1,0,0,0,1,1,0, rl,0,r21,s2):

“w=1) (2u71]r1s2’050
u
0,0,52r1,0

3,1

SF

> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});

{rl:0,}’2:r2,s1:sl,s2:—l slu— l—sl,v: 2u }
2 2 u+1
-(1/2)*s1*u-(1/2)*sl:
2*u/ (u+l):

zamproc (u,v1,0,0,0,1,1,0,

> s21
vl

0,s1,r2,s21):

3 2 _
0,72s1,0, S =1)

4r2
0.0, 2us1r2,0
u+1
SF1
1

> solve ([M[1,3],M[1,4]

(M[2,11,M[2,2]11, {v,rl,sl,r2,82});
{rlzrl,rZ:—rl u,s1=0,s2=s2,v= Zu-l

}, {FI:O,FZ:I‘2,S1:S],S2:—S] u,v:——_zu-'_1 }
u u
> vl := - (-2*u+l) /u:

s21 -u*sl:

zamproc(u,v1,0,0,0,1,1,0, 0,s1,r2,s21):

0,72s1,0,0
0,0, (ZM_I)SIV2,—(M—1]S]2
u
SFH1
3

> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});
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{rlzrl,rZZ—2r],s1:sl,s2:O,u:2,v:%}, {r]zrl,rZZ—%,SIZO,SZZS2,L::;—,v:O}
> r2l := -2*rl:
zamproc(2,3/2,0,0,0,1,1,0, rl,sl,r21,0):
-rI%,0,s1%,0

0,0,2s1r1,2sI*
NSF fz’ 1 (v# -u). Pe3ynbTar mpou3BOIbHO 3aMeHbI :

> M := zamproc(O,u,0,v,0,0,1,1, rl,sl,r2,s2):
12((ws2—sl) 2 =25l rl +s2riPu) (3vs22—sI2—352s1) r22+2rl s1s2 w—1)r2+uri®s?
s2rl —r2sl ’ s2rl —r2sl ’

— 2 2
2(—;’2(14 2)sl +(—£+(u—l—)r1]s2sl+—3”2 rZ)SZ
2 2 2 2

((u=1)sI* =525l +vs2*) s2*
s2rl —r2sl s2rl —r2sl
) ) ) (s2(1,¢—2]r]2+2r2(—ﬁ +(u—l)s1)r1+3vs2r22] r2
2 (w=Orl*=rlr2+vr29) 2 2
s2rl —r2sl ’ s2rl—r2sl ’

(~usl>=3vs2?) r2* =2 (*% +(u71)s1) s2rl r2 +s2% ri?

>

s2(~ur2si*—vs2r2+s2rl sl +s2*rl)
s2rl—r2sl

>

s2rl —r2sl

3,1
SF;

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{rIZRootOf(iZz+27Z—2v) r2,r2=r2,sl1=sl,52=0,u= ;—}

> solve( Z"2+2* 7-2*v, 7);

14V T +2v, 1=V 142V
> rll := (-l+sqrt(l+2*v))*r2:
zamproc(0,1/2,0,v,0,0,1,1, rll,sl,r2,0):
22N T+2v,s1r2,0,0
0,0,M,O
2
> rl2 = (-l-sqgrt(l+2*v))*r2:
zamproc(0,1/2,0,v,0,0,1,1, rl2,s1,r2,0):
-2 T +2v,5172,0,0
O,O,M,O
2
3,1
SF
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s82});
{r]zrl,rZ:O,SI:—32,32:s2,u:;—,v:v}, {rI:—r2,r2:r2,31:s1,s2:0,u:

N | =

1)
3
> zamproc(0,1/2,0,v,0,0,1,1, rl,s1,0,-s1):
0’_S1”1,0’_s13(1+2v)
2 2rl
0,0, -s1r1,0

SFH!
> solve([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
1

{rl =rl,12=0,51=RootOf( 72 +2 Z—2v) 52, s2=s2,u= ;— } {rl =RootOf( 22 +2 Z—2v) r2,r2=r2,s1=s1,52=0,u= — } [rl =RootOf (_ 7

[\

+2 Z-2v)r2,r2=r2,s1=-s2 (RootOf(iZz+2iZ—2v) +2),s2232,u:%}
L1
57
> solve ([M[1,2],M[1,4],M[2,1],M([2,2]], {u,v,rl,sl,r2,s2});

{rI:O,rZ:rZ,SI:—3s2,s2:s2,u:%,V:O},{rl:rl,r2:0,s1:S1,32:s2,u:0,v:w}
s
L1
s
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {u,v,rl,sl,xr2,s2});
2 2
r1:r1,r2:r2,s1:sl,s2:O,u:M,v:v,[r]:rl,rZZO,s]:—SZ,SZZSZ,u:l—,v:—l}
rI? 2 2
> solve(u = (-r2"2*v+rl”2+rl*r2)/r1"2, r2);
U+ttt D) (1 +VTvutavEr) v
2v ’ 2v
> r21 := (l+sqrt(-4*urv+4*v+l))*rl/ (2*v):

zamproc(0O,u,0,v,0,0,1,1, rl,sl,r21,0):
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Qv +VTFdaT8y) 1 +VTFdaTa7) 2 s1 | VT T FaTav) i 0.0

417 2v
0 Qu-1) (1 +VTF a0 587) r2 usl (1 +VTTAu5d)) rl 0
’ 2v ’ 2v ’
> 122 := - (-l+sqrt(-4*urv+4*v+l))*rl/ (2*v):

zamproc(0O,u,0,v,0,0,1,1, rl,sl,r22,0):

(2v—1 +VTF Tt ay) (1 +VTFgata) 2 st (1 4V TFFatav) 1l
0,0

47 2v
oo Qu=1) (1 TFTaT V) P ust (1 +TFAaF 7)1
’ 2v ’ 2v ’
NSF;; 1. PesynbTar NpoH3BOIBHOI 3aMEHBI :
> M := zamproc(O,u,1,v,0,0,1,0, rl,sl,r2,s2):
12 (vs2r22—rl (s1—s2) 12 +rPs2u) (3522 v—sI>+5152) 122 +2 (s24 (u—1)s1) s2rl r2 +uri®s?
-slr2+rls2 ’ -slr2+rls2 ’
_ 2
2((3r2v+d)s22+s1(r2+(u—l)r[)sZ-l—M)sZ > 2 )
2 2 2 2 (s2v+w—1)sI*+s152) 52

>

-slr2+rls2 -slr2+rls2

) ) ) r2((3v52+s1)r22+2r1 (s2+(u—l)sl) r2 +s2 (u—2)r12)
w22+ w=Orlt+rir2) 122 2

-slr2+rls2 -slr2+rls2
(-sPPu—3s2v—2sls2) r2*=2 (% +(u— l)sl) s2rl r2 +rl?s2?

5

52 (vs22 12 —sl (rl —12) s2 +u si*r2)
-slr2+rls2

s

-slr2+rls2
3,1
SF;

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});

<r1=— r2 ,r2=r2,51=s1,52=0,v= L
2u- dut—4u+1

> r21 := -rl1*(2*u-1):
vl := u/(4*u”2-4*u+l):
zamproc(O,u,1,v1,0,0,1,0, rl,sl,r21,0):
(-2u+1)r% (-2u+1)s171,0,0
0,0, ~usl 2Qu—1)rl,0

3,1
SFy

> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]1], {u,v,rl,sl,r2,s2});
SFH!
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {v,rl,sl,r2,s2});
(u—1)r22 _ 22
2 _
52 52:s2,v:;, rl=- r2 L r2=r2,s1=sl,52=0,v=- 2u=1) 2u-l
417 —4u+1 2u-1 22
> simplify (- ((u-1)*r272/(2*u-1)"2-r2"2/(2*u-1))/r2"2);
u
Qu-—1)7

rl=rl,r2=0,s1=-
2

5

SFH1

3
> solve([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

{r] =-3r2,r2=r2,51=652,s2=52,u= %, v=6}, [r] =rl,r2=0,s1=sl,s2=52,u=0,v= M

s2?
1
srs
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {rl,sl,r2,s2});
{rl =RootOf ((u — 1)7Zz+v+7Z) r2,r2=r2,s1=sl,s2=0}
> solve((u-1)* 2"2+v+ 7, 7);

-l+V -4vut4v+l 1 +V -4vut4v+]
2u-1) ' 2-1)

>ul := 1/2:
rll := - (l+sgrt(-4*ul*v+4*v+1l))/(2* (ul-1))*r2;
zamproc(O,ul,1,v,0,0,1,0, rll,sl,r2,0):
ril = (1+yIvFT) 12
(14+V2vFT) 12,51 12,0,0

0.2, slr2 0
2

> solve ([M[1,1],M[1,3],M[2,1],M[2,2]], {v,rl,sl,r2,s2});
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{rlzrl,rZZO,slz—2 52 N ,32:s2,v:v}
u—
> s21 := (1-2*u)*sl:
zamproc(O,u,1,v,0,0,1,0, rl,sl,0,s21):
0, -usl Qu—1)rl,0, - (4P v=—4vu—u+v)sP Qu—1)
s > U, .y

0,0,(-2u+1)slrl,sI*>(-2u+1)

SFys'!
> solve ([M[1,2],M[1,3],M[2,1],M([2,3]], {u,v,rl,sl,r2,s2});
{r]Z—ﬁ,rZZrZ,slz g,s2=32,u:2,v: 3}
3 9
1, kmace 3).

NSFg” 1. PesynpTar npon3BOIBHOI 3aMEHbI :

>M := zamproc(u,0,1,0,0,0,1,0, rl,sl,r2,s2):

352 ((rlu— —] s — s2(rl=2r2)sl +s22r1 )
r1(s2r12u—r2% (sl —s2)) -sl(s]—s2)r22=2s2rl (s —s2)r2+3url*sls2 3 3 3
-slr2+s2rl ’ -slr2+s2rl ’ -slr2+s2rl ’
s2s1 (s1®u—sl s2+52%)
-slr2+s2rl )
2 2 ((slu—ﬁ)rﬂ—’zm_zsz)” +12 SIJrZ r12s22—3(sﬂu—3s1s2+1—s22)r2r1—2s1r22s2
r2rl (rlfu—rlr2 +r2%) 3 3 3 3 3
-slr2+s2rl ’ -slr2+s2rl ’ -slr2+s2rl ’
sl (12 (sPu+s2%) —s2*rl)
-slr2+s2rl

2,1
S5

> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
NSF; 13i I, PesynbTar npon3BOIBHOI 3aMEHBI :

> M := zamproc(u,0,%,0,0,1,0,0, rl,sl,r2,s2):

3 (u— l)s1s2r12+2r2 (s22k—sI?) rl +s2s1r2%k -r2sP+3 [u— 3) S2rI sI2+2 ksl r2 s22 +krl s2°
vl (k22 s2+r12s2u—slr2rl) 3 3
s2rl —slr2 ’ s2rl —slr2 ’ s2rl —slr2 ’
sI((u—1)sI*+s2*k) s2
s2rl —slr2

s2rP =3 [u—%)s]r2r12—2s2r22r1k—s1r23k

2 (w—=1)rl24+r2%k) rl 25251 rlP—=((Bu—1) s> +s22k) r2rl —2s2sl r2*k

s2rl —slr2 ’ s2rl —slr2 ’ s2rl —slr2 ’
sl (ur2sl>+s22r2k—s2rlsl)
s2rl—slr2

2,1
S5

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,k,rl,sl,r2,s2});
{k=0,r1=0,r2=r2,s1=51,52=0,u=0}
3,1
SF,
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,k,rl,sl,r2,s2});
{k=0,r1=0,r2=r2,s1=51,52=0,u=0}
NSF 135 1. PesynbTar npon3BOIBHOI 3aMEHBI :
>M := zamproc(u,0,1,0,1,0,0,0, rl,sl,r2,s2):
rl((s2u—sl)ri>4+r22s2) 2011252+ 3rPu+r22) s1s2=3r1*sl> (3sI*>s2u—3s+s2°) rl +2s11252> s1(sl*>s2u—sIP +52°)

s 5

-slr2+s2rl ’ -slr2+s2rl -slr2+s2rl -slr2+s2rl
L P r2u—rB+r2)  (3rPr2u+3rB—r2) s1—=2r22s2r1 3rPsIP+(-3sPPu—s2) r2rl =251 r2s2
-slr2+s2rl ’ -slr2+s2rl ’ -slr2+s2rl ’
sI(-sI2r2u+si*rl —r2s22)
-slr2+s2rl

2,1
SF;
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl=rl,r2=0,51=0,52=s2, u=0}
3,1
Sk,
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
3,1
SE
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
NSF; 135 1. Pesynbrar npon3BOIBHOI 3aMEHHI :
>M := zamproc(O,u,0,1,0,1,0,0, rl,sl,r2,s2):
((s2u—s1)r12+r22s2)r2 sZ(sZu—s])r]z—I—2slr2(sZu—s])r1+3r22s22 —s13r2+s2(ur2—2r1)s12+2ur1s1s22+3r2s23
-slr2+s2rl ’ -slr2+s2rl ’ -slr2+s2rl

>
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s2 (sI*s2u—sIP +523)
-slr2+s2rl

5 T ) 5 s (=sPPu—352%) r22-2s1r1 (s2u—£jr2+2r12s1s2
2l rR2u—rP+r2°) rPs2=r2(s2u—=2s)rl*=2urlslr2°=3r2"s2 2

-slr2+s2rl ’ -slr2+s2rl -slr2+s2rl
_s2(r2 (s12u+s22) —sI?rl)
-slr2+s2rl

>

2,1
S
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
3,1
SF,
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
3,1
SE
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M([2,4]], {u,rl,sl,r2,s2});
3,1
S
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=51,52=0,u=0}
NSF;i 1. Pesynbrar npon3BOIBHOI 3aMEHbI :
>M := zamproc(O,u,1,0,1,0,0,0, rl,sl,r2,s2):
(Pl r2s2u—rl2s] +12%52)  (us?®=3s12) ri2 42122 (slu+s2)rl +s1r2*s2 -3 rlsP+r2s*s2u+252% (r2 +rlu) sl +rl s2°
-slr2+s2rl ’ -slr2+s2rl ’ -slr2+s2rl
sl (usls2*—sPP+523)
-slr2+s2rl

s

2 3 3 3 2 ) 3 (-s1*u—2sl52) r22—2s2(s1u+£)r]r2+3r12s12
rl (rlr22u—rl° +r2°) 3slrl> —url*r2s2—=2r2* (slu+s2)rl —r2’ sl 2

-slr2+s2rl ’ -slr2+s2rl
sI (=125l s2u+sl?rl —r2s2?)
-slr2+s2rl

B >

-slr2+s2rl

S
> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl=rl,12=0,51=0,52=52,u=0}
SF!
> solve([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,rl,sl,r2,s2});
(rl=-r2,r2=r2,51=0,52=52,u=2}, {rl =RootOf (22~ Z+1) r2,r2=r2,51=0,52=s2,u=2 RootOf( 72— Z+1) =2}
> zamproc(0,2,1,0,1,0,0,0, rl,0,-rl,s2):

-r1%,0,52%,0
0,0,7152,0
3,1
SFy;
> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl, r2,s2});
SFys'!

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=52,u=0}
3,1
SF
> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M([2,4]], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=51,s2=0,u=0}
NSF23i 1. PesynbTar NpoM3BOIBHOI 3aMEHBI :
>M := zamproc(0,0,u,1,0,1,0,0, rl,sl,r2,s2):
12(rl 12s2u—ri?sl +r2%s2)  s2 (slu+3s2)r22 421l (us2*—s1%) 12 —ri>sls2 (rlu+3r2)s2+2uslr2s?®—2rlsl®s2—sr2

> >

>

-slr2+s2rl -slr2+s2rl -slr2+s2rl
52 (u sl s2* —sIP +52)
-slr2+s2rl
2l 2u=rP+r2)  (-slu=352)r2 =2url r2?s2+2r1>r2sl +rPs2  (-2s51s2u—352%) 12> =rl (us2>=s1*) r2+2r1*sl s2
-slr2+s2rl ’ -slr2+s2rl ’ -slr2+s2rl ’
$2 (-r2sl s2u+si?rl —r2s2%)
-slr2+s2rl

2,1
S5

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=51,s2=0,u=0}
3,1
SFg
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
3,1
SFij
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
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3,1
SF

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
r1=0,r2=r2,s1=s1,52=0,u=0}
3,1
SF
> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl=rl,12=0,51=0,52=52,u=0}
3,1
SEy;
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
NSF. ;" 1. Pesynbrar npon3BOIBHOI 3aMEHbI :
> M := zamproc(u,v,1,0,0,0,1,0, rl,sl,r2,s2):
_ 2
rl (vrl +212) s22+3 51 (ur]z-‘rw +%j 2—s1?r2?
-slr2+rls2

1
2((v——)r1+r2)32s1 )
3[(ur1+(v Z)FZJSIZ-&- 2 +r1s2
3 3 3
-slr2+rls2

(url®s2+vs2r2rl —r2% (s —s2)) rl
-slr2+rls2

5 5

s2

>

sl (usl?+s2 (v—1) sl +522) s2
-slr2+rls2

1
2((v——)s1+s2) r2rl 2
(us]+(v 32”2);’12—1— 2 3 +s]3r2

P2 (url>+12 v=1)rl +r2%) rl
-slr2+rls2

3r2

s

s

-slr2+rls2

(-sI*v=2s1s2) 122 =37] (us]z-‘rM +£) 72 +r2s2?
3 3 sl ((usi®+vs2sl+52%) 12 —rl s2%)
-slr2+rls2 ’ -slr2+rls2
SF!
> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
SF!

> solve([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=s2,u=u,v=0}

SFj!

> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{rl=r2,r2=r2,51=0,52=s2,u=2,v=—-2}

> zamproc(2,-2,1,0,0,0,1,0, rl,0,rl,s2):

r12,0, 522 0
0,2r1%0,0
3,1
S
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
SF3!
19

> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{(r1=0,r2=r2,s1=s1,52=0,u=0,v=0}
3,1
Sk
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s82});
{rl=r2,r2=r2,51=0,s2=s2,u=—1,v=0}
3,1
SFy
> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{(r1=0,r2=r2,s1=sl,s2=sl,u=1,v=-2}
> zamproc(1,-2,1,0,0,0,1,0, 0,sl,r2,s1):

3
0,0,2s12 5L
r2

0,72%,0,0
SEH!
> solve([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
22 ('zrfivz_l) +"22) (v_2)2| 252 1, 1
rl=-——,r2=r2,s1=s1,52=0,u=- arl=rl,r2=0,s1=- ,82=s2, u=—VvV—=—v
v—2 4 122 { y=2 4 2 }
> simplify (= (=2*r272*% (v=1)/ (v=2)+12"2) * (v=2) "2/ (4*r2"2)) ;
v(v=2)
4
> 521 := (2-v)*sl/2:

ul := v*(v-2)/4:
zamproc (ul,v,1,0,0,0,1,0, rl,s1,0,s21):
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_ 2 _
viv=2)rl ’(v 2)4s]r1v70’0

rlv=2)sl  sI* (v=2)
2 ’ 2

0,0,

SFH1

3
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]]), {u,v,rl,sl,r2,s2});
solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});

rl=rl,12=0,51=sl,s2=s2, u=- 52 (=52 +s1) y= 3 (os2+sl) s {rlz g,VZZ}’Z,S]:SI,SZZ-ﬁ,u:—%,\/:
2512 251 2 3 9

B

W

}, {ri=rl,r2=0,s1=0,
s2=s2,u=u,v=0}

r1=r1,r2:O,s1:s1,s2=—§s1v+sl,u:§ V- ;— v}

YaCTHBIN Cy4aii yXoJa B SF14 1
> r2l := 2*rl/3:

s21 := -s1/3:
zamproc(-2/9,2/3,1,0,0,0,1,0, rl,sl,r21,s21):

> s21 := (1-2*v/3)*sl:
ul := v*(2*v-3)/9:
zamproc (ul,v,1,0,0,0,1,0, rl,s1,0,s21):
v(2v—3)r12 0 _v(2v—3)s12
9 o 9
_r](Zv—3)SI’_£S12v+S]2
3 3

,0

0,0,

NSF f‘i 1. PesynbTat npon3BOIBHOI 3aMEHBI :

>M := zamproc(u,1l,v,0,0,1,0,0, rl,sl,r2,s2):
) ) 3s2(£ +(u—l)s1) 124272 (vs22 —sI2+s52s1) rl +vs2 s r2?
(vi2cs2—rl (-s24s1)r2 +url”s2) rl 3 3

s2rl—slr2 ’ s2rl —slr2
-r2sP 4352 ((u— %) rl +%) s12 42522 (r2v+r1)s1+vs23 rl

5

sl (vs22+w—1)sl*>+s251) s2
s2rl —slr2

5

s2rl —slr2

2 2 s2r13—3r2((1—%)sl+£)r]2—2r22(vs2+s])r]—vs]r23
2+ w = rl=4r2r1) r2r1 3 3
s2rl—slr2 ’ s2rl—slr2 ’
2
(-2vs2sl—sI) r22—3((u—1—)s12+ﬂ +M) 1124252512 , ,
3 3 3 sl (vs22r2=sl (-r24+rD)s2+usl*r2)
s2rl—slr2 ’ s2rl —slr2

2,1
S5

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
3,1

SF

> solve ([M[1,2],M[1,4],M[2,1],M([2,2],M[2,4]], {u,v,rl,sl,r2,s2});

{r1=0,r2=r2,s1=51,52=0,u=0,v=0}

3,1

SF

> solve ([M[1,2],M[1,4],M[2,1],M([2,3],M[2,4]], {u,v,rl,sl,r2,s2});
3,1

SF};

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s82});
3,1

SF

> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{ri=rl,r2=0,5s1=0,5s2=52,u=0,v=0}

3,1

SEy

> solve([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{ri=rl,r2=rl,s1=0,s2=s2, u=—1,v=0}

3,1

SFy

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

SEH!

> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

{r1=0,1r2=r2,s1=sl,s2=sl,u=0,v=0}, {ri=rl,r2=rl,s1=0,s2=5s2,u=0,v=0}

1

s

> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});
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2sl

{rl =rl,r2= %,sl =sl,82=- =5 u= %, v:3}, {ri=0,r2=r2,s1=51,s2=0,u=u,v=0}, {rl =0,r2=r2,s1=51,s2=52,u= ﬂ

,v=0
sl
> r2l := rl/3:
s21 := -2*s1/3:
zamproc(1/3,1,3,0,0,1,0,0, rl,sl,r21,s21):
12,0, -s1%,0
0,0,sIrl,sI*

SF!
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});
r :__r2 ,r2:r2,s1:0,32252,v:—u
2u=1 dut—4u+1
> r2l := (1-2*%u)*rl:
vl := u*(2*u-1)"(-2):
zamproc(u,1,v1,0,0,1,0,0, rl,0,r21,s2):
r12’ s2rl ) us2? .
2u=1"Qu-—1)
0.0, s2r1u’0
2u—1
NSF, ﬁi U (v# -u?). Pe3ynbTar npou3BOIIbHOI 3aMEHBHI :
> M := zamproc(0,1,u,0,0,1,0,v, rl,sl,r2,s2):
12 ((s2=sD)ri>+rlr2s2u—vi2tsl) (2r2url +r1%) s224sI (-rP+2r1 122 +r22 w—=3v)) s2 =251 r2rl
s2rl—r2sl ’ s2rl—r2sl ’

—r2s13—2s2(r1—E)SIZ-I—Z((M—3—v)r2+r1)s22s1+ur1s23 ) )
2 2 5182 ((u—v)s2*+s2sl —sl)

s2rl—r2sl s2rl—r2sl
s2rP 4212 (s]— %)r12—2r22((u—32—v)s2+s1) rl —uslr2?

s

2 (=) r22+rlr2—r?) rl
s2rl —r2sl s2rl —r2sl
(-2s2slu—s1%) 122 —(-s12 425251 +52* (u—3v)) rir2+25s2s1ri* ~ (2 =rl)sI>+r2sl s2u—vrl s2%) s2
s2rl —r2sl ’ s2rl —r2sl

5

2,1
S
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M([2,3],M[2,4]], {u,v,rl,sl,r2,s2});

3,1
SF,
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});

{ri1=0,r2=r2,s1=51,52=0,u=0,v=v}

3,1
SFij
> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});

3,1
SF
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,41]1, {u,v,rl,sl,r2,s2});

3,1
SFyg
> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{ri=rl,r2=0,s1=0,s2=52,u=0,v=0}

3,1
SFj
> solve([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});

{rl=r2,r2=r2,s1=s1,52=0,u=0,v

-1
Sy

> solve([M[1,1],M[1,2],M[2,1],M[2,3]1,M[2,4]], {u,v,rl,sl,r2,s2});
SEH!

> solve([M[1,3],M[1,4],M[2,1],M[2,2]], {v,rl,sl,r2,s2});

{ﬂ =-r2(RootOf(2_Z2—=2 Z—u) —1),r2=r2,51 =RootOf (2 _Z2 =2 _Z—u) 52,52=52,v= %}

> solve(2* 772-2* 7Z-u, 7);

L7 W N TR
2 2 ) 2
> rll := - (1/2+(1/2)*sqrt (2*u+l)-1) *r2;

sll (1/2+(1/2) *sqgrt (2*u+l)) *s2;

vl := u/2:

zamproc(0,1,u,0,0,1,0,v1l, rll,sll,r2,s2):
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2 (VTa s T - 1) VITadT 2y2asts2 (VIasT —1)

s ,0,0
2 2
0.0 (14+VTaFT) 2Vt Ts2 (1 +yTadT) s2V2uT1
0, 5 , )
1
5K
> solve([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

{r1=0,r2=r2,s1=52,52=52,u=0,v=0}, [}’1: %,VZZVZ,SIZO,SZISZ,IJZ -%,v=-f—6], {r1=0,r2=r2,s1=s1,s2=0,u=0,v=v}

SF!
> solve ([M[1,4],M[2,1],M[2,2],M[2,41], {v,rl,sl,r2,s2});

{rl =RootOf (2 72—2 Z—u) r2,r2=r2,s1=s1,52=0,v=

o=

SEH1

11
> solve([M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{rl=rl,12=0,51=0,52=s2, u=u,v=0}, {ri =r2,r2=r2,s1=0,52=52,u=0,v=0}, {rl =r2,r2=r2, sl =s1,s2=0,u=u,v=u}
> zamproc(0,1,u,0,0,1,0,u, rl,sl,rl,0):
rl? (u+1),2rls1,s1%,0
0,71%u,0,0
SFH1

13
> solve ([M[1,2],M[1,3],M[2,1],M[2,3]]), {u,v,rl,sl,r2,s2});

rl=0,r2=r2,sl=i,s2=s2,u=-l,v=-l—}
2 4

12
> s21 := 2*sl:
zamproc(0,1,-1/4,0,0,1,0,-1/12, 0,s1,r2,s21):
2 2503
2777 32
0, -ﬁ,o,sﬂ
4
NSF ﬁi 1. PesynbTar npon3BOIBHOI 3aMEHbI :
>M := zamproc(u,v,1,0,1,0,0,0, rl,sl,r2,s2):
(ws2—sl)rl>+vs2rl r2+s2r2%) rl (325l u+vs2?—3s1?) ri*>+2r2s2 (s1v+s2) rl +sl 52 r2?
s2rl —r2sl ’ s2rl —r2sl ’
3rlsP+s2Griu+r2v) s> +2s22 (rlv+r2) sl +rls2 sl (us2sl®+s2%slv—sI®+523)
s2rl —r2sl ’ s2rl —r2sl
ol (ur2 222 lv—rPB 4r23) 3rP sl 4 (-3slu—vs2)r2rl>=2r2% (sl v+s2) rl —r2° sl
s2rl —r2sl ’ s2rl —r2sl ’

(-sI*v=2s2sl) 12> =3 (312u+£ vs231+1—s22) rl 2 +3 12512 ) ) )
3 3 sl (-ur2sl*—s2r2slv—s2"r2+rl s1*)
s2rl —r2sl ’ s2rl —r2sl

2,1
St

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,5s1=0,5s2=52,u=0,v=0}
SF!

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});

[rI=r1,r2=fﬂTv,s1=O,s2=s2,u= v -8 }

4v
> r2l := -v*rl/2:
ul := (v"3-8)/(4*v):
zamproc (ul,v,1,0,1,0,0,0, rl,0,r21,s2):
2
217 o,522,0
v
0.0, s2r1v’0
2

3,1

SE;

> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
3,1

SF

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=s2,u=u,v=0}

3,1
SFy
> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
r]=0,r2=r2,s]=s],32=-Sl—v,uZﬁ}
2 4
> 521 := -sl*v/2:
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ul := v*2/4:

zamproc (ul,v,1,0,1,0,0,0,

3,1
8B

0,s1,r2,s21):
0, r2s1v’0, i
2 r2
0,722,0,0

> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

3,1
SFs

{(rl=rl,r2=0,s1=0,52=s2,u=0,v=v}

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

SEH!

{(r1=0,r2=r2,s1=s1,52=0,u=0,v=0}

> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

1
SH

> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});

1
SK

> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});

SFH1

11

{r1=r1,r2=f}’I—V,sl=0,52=s2,u=f—_\}—1—8 }
2 v
[r]=r],r2=—ﬂ,sl=0,s2=s2,u= Y-8 }
2 4v

> solve ([M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

13

> solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});

SFi!

14

{ri1=0,r2=r2,s1=51,s2=0,u=u,v=0}

> solve ([M[1,1],M[1,4],M[2,1],M[2,3]], {u,rl,sl,r2,s2});

[rlZO,rZZrZ,sl:sl,SZ:—S]Tv r-8 }

U=
4v

NSF;; ! (v# -u"?). Pe3ymbTar NpOM3BOIBHOIM 3aMEHS! :

> M := zamproc(0,0,u,1,0,1,0,v, rl,sl,r2,s2):

12 ((~vsl +52)r2> +url 1252 —slrl*)  (3s2+sl (-3v+u))s2r2>+2r] (us2*—s1?) r2—rl*sl s2

rls2—slr2
(url +312) s +251r2 (u— 37‘))322—2r1s12s2—313 r2

rls2—slr2

(s23 451 (-v+u)s22 —sIP) s2

P4l (vtuw) 22 =rP) 2

rl s2—slr2
(~usl—3s2)r2-2s2rl (u— 7) 2425122 +rPs2

>

3v

rls2—slr2

rls2—slr2

5

rls2—slr2

(-25251u—352%) r22—rl (s22 (-3v4u)—sI?) 1242 r1%s1s2 52 (vrls2*—uslr2s2+rlsl®—r2s2?)

2,1
SE;

rls2—slr2 rls2—slr2

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

3,1
SF

{ri1=0,r2=r2,s1=51,52=0,u=0,v=0}

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,x2,s2});

3,1
SHij

> solve ([M[1,2],M

3,1
SF;

[1

r4]

(M[2,11,M(2,3],M[2,4]], {u,v,rl,sl,r2,s2});

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

3,1
SF

{ri1=0,r2=r2,s1=51,52=0,u=0,v=v}

> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

3,1
8B

> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});

3,1
SFs

{ri1=0,r2=r2,s1=51,s2=0,u=0,v=0}

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{ri=rl,r2=0,s1=0,s2=s2,u=u,v=0}
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SFH1

1

> solve([M[1,3],M[1,4],M[2,1],M[2,2]],

SEH!
> solve ([M[1,2],M[
SF!

1,4]

> solve ([M[1,4],M[2,1],M[2,2],M[2,4]],

> rll
vl :

sqrt (u/2) *r2:

(M2,11,M[2,2]],

rl =Rool‘0f(2_Z2 —u) r2,r2=r2,s1=sl,52=0,v=

{u,v,rl,sl,r2,s2});

{u,v,rl,sl,r2,s2});

{v,rl,s1,r2,s2});

(sgrt(u/2) *u+2)/ (2*sqrt(u/2)):

zamproc(0,0,u,1,0,1,0,vl, rll,sl,r2,0):

2(,3\2
M,ﬁﬁﬁ”’sﬂ’o

> rl2 := -sqrt(u/2)*r2:
v2 := (-sqgrt(u/2)*u+2
zamproc (0,0,u,1,0,1,0

k!
> solve ([M[1,4],M[2,1],M[2,3],M[2,4]],
L1
S
> solve ([M[1,2],M[1,3],M[2,1],M[2,3]],
> ul := 3*%47(-2/3):
vl := 4"~ (-2/3):
rll := 27 (1/3)*r2:
sl1l := =-3*2"(-2/3)*s2:

zamproc(0,0,ul,1,0,1,0,vl,

L1
s

> % v -ut(=-2) !
solve ([M[1,1]

SFY!

> solve ([M[1,4],M[2,2],M[2,3],M[2,4]],

)/ (=2*sqgrt (u
,v2, rl2,sl,

RootOf(3 7 +4)? ,

Vu

RootOf(2 72 —u) u+2

2 RootOf (2 72 —u)

O,O’_\/T\/?ﬁsl’o

/2)):
r2,0):

2(_,3\2
_M,_ﬁﬁﬁsl,slzﬂ

Ju

Ooﬁﬁﬂsl
O

{u,v,rl,sl,r2,s2});

{u,v,rl,sl,r2,s2});

,0

{ri=rl,r2=0,s1=0,s2=5s2,u=0,v=v}

rll,sll,r2,s2):

5220203 55232213
0,0, 227

O’_5r2222\370, 55222213
4 4

(SM[1,4],M[2,11,M[2,3]], {u,v,rl,sl,r2,s2});
rl=RootOf(3 72 +4) r2,r2=r2,s1=

252 s2=s2,u=

3 RootOf(3 2 +4)° +2

= 9 RootOf(3_7 +4)* +20

{u,v,rl,sl,r2,s2});

{r1=0,r2=r2,s1=sl,5s2=0,

NSFfé ' (v#-u). Pe3ynbTar npou3BOIbHO 3aMeHbI :

> M

:= zamproc(0,u,0,v,0,1,1,0,
12 ((s2u—sl) ri>=rlr2sl +r22s2v)

rl,sl,r2,s2):
$2(s2u—s) rIP+2 72 (sl +w—1)s2) sl rl +r22 (3522 v—sI?)

2 RootOf (3 7% +4)

u=0,v=v}

rls2—r2sl

~SPr2+(w=2)r2=2rl)s2sI*+2rl (u - ;—) s22s1+3vi2s2

5

rls2—r2sl

(vs23 +sI? w—1)s2—sI°) s2

r2 (w22 +ri* w—-1)r2-rP)

rls2—r2sl

>

rls2—r2sl

rPs2—r2 (w—2)s2—2sl)yri*>=2r2%sl (u—%] rl=3vr2s2

rl s2—r2sl
(251 52 +52%) ri> =212 (

)

-ﬂ +w—1)s2
2

rls2—r2sl
] sIrl—r2% (sI*u+3s2%v)

>

>

6 RootOf (3 _72 +4)

$2(-r2sPu—r2s2*v4rl s> +rl sl s2)

2,1
SE;

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]],

3,1
SF}

> solve ([M[1,2],M[1,4]

rls2—r2sl

(M[2,1],M[2,2],M[2,4]],

5

rls2—r2sl

{u,v,rl,sl,r2,s2});

{u,v,rl,sl,r2,s2});
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3,1
SFij

[rlz—%,r2:r2,s1:s1,s2:O,u:0,v: é}

> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2}

> rll :=

-r2/2:

)i
{}’1:-E,VZZ}’Z,SI:SI,SZ:O,L{:—l—,V:1—}
2 2 4
zamproc(0,-1/2,0,1/4,0,1,1,0, rll,sl,r2,0):
2
—%,0,312,0
2
0, %,o,o

3,1
SF

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

3,1
SFig

> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s82});

3,1
8B

{r1=0,r2=r2,s1=-252,82=52,u=0,v=0}

> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s82});

3,1
SF;

{r1=0,r2=r2,s1=-52,52=52,u=0,v=0}, {rl =0,r2=r2, 51 =s1,52=0,u=0,v=v}

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

SF-!

> solve ([M[1,3],M[1,4],M[2,1],M[2,2]]), {u,v,rl,sl,r2,s2});

SEH!

> solve([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

[rlz—ﬁ,r2:r2,s1:s1,s2:0,u:0,v:l}
2 8
L 1
sré
> solve ([M[1,4],M([2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});
{r1=r2u—%r2,r2=r2,s1:sl,s2:0,v:%uz—%u+%},{rI:O,rZ:VZ,SI:sl,s2=0,v:O}
> rll := (u-1/2)*r2:
vl := (2*u-1)"2/8:

zamproc(O,u,0,v1,0,1,1,0, rll,sl,r2,0):

SEH1

11

1222 - i 1252125l u, 5120

0,0, M’o
2

> solve ([M[1,4],M[2,1],M[2,3],M[2,4]), {v,rl,sl,r2,s2});

{rl=r2u,r2=r2,s1=sl,s2=0,v=u*}

> vl = ut2:

rll :=

u*r2:

zamproc(O,u,0,v1,0,1,1,0, rll,sl,r2,0):

SFL!

13

P22 u 1), 251 Qu+1),s%0
0, -r22u,0,0

> evala([solve([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl})]);

[rl =RootOf(3 72— 7Z-3)r2,s1=-

3 (3RootOf(3 22— Z—3) +2+Root0f(3 22— 7-3)%) s2 y - 6Ro0I0(3 2~ 7-3)*

s

5 5
_3RootOf(3 22— 7-3) _ 2 p= I RootOf (3 22— 7-3)° 4 26 RootOf(3 72— 7-3) +§”
5 5° 5 15 5
> solve (3* Z73- Z7Z-3, Z);
13 - 1\3
(108+20y29) "~ 2 C(108+20y29) 1
113° 113
6 3 (108 +20 V29) 12 3(1084+20y729)
113
I\/?[(10“20\/'29) _ 2
113 113
N 6 3 (108 +204729) (108+20y29) 1
2 ’ 12

3(108+204)
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113

2

T (108+206JT9)

3(108+20Jﬁ)]\3

> z1 := (r+4*r~(-1))/6:
ul :

PV 1) (s +20v )" (2745 y)

96

((108 +20v25

simplify (-6*z172*(1/5)-3*z1*(1/5)-2/5);

vl := simplify(9*z172*(1/5)+26*z1*(1/15)+8/5);

rll := z1l*r2:

sll := simplify(=(1/5)*(3*(3*z1+2+21"2))) *s2;

Wl = S =3P =207 —12r—16

302
b 94 +521° +360 2 +208 r +144
180 2
g =187 —802 =721 —16) 52
60
> ro := (20*sqrt(29)+108)"(1/3):
u2 := ((3*sqrt(29)-17)*ro”2+ (4*sqrt(29)-24)*ro-16)/24:
v2 := ((72-13*sqrt(29))*ro*2-(9*sqrt (29)-59) *ro+72) /36:

simplify(ul-u2);
simplify(vl-v2);

rl2 := (ro+4*ro”(-1))*r2/6:

s12 := ((9*sqrt(29)-49)*ro”2+(2*sqrt(29)-12) *ro-32) *s2/24:

zamproc (0,u2,0,v2,0,1,1,0,

simplify(rll - rl2);

rl2,s12,r2,s2):

rationalize (simplify(sll - sl12));

(15 (108 +20v )" "

0
0

213

(108 +20y79)

\/2_9+10(108+20\/2_9)1\3\/2_—83(108+20\/2_9)2\3—66(108+20\/2_9)1\3—16) 2

72

+3(108420y39) " 44) 1252 (108 +20yT) " 22

12
(30 (108 +20y)" "

V739 +20 (108 +20 Y29

> 16 >

113
) V29 — 163 (108 +20 V29

o6 (10s +20735) " 416) 523

)2\3

144 12

0 (39 (108 +20 V79

35 +32 (108 +20y35) \3J2_—217 (108 +20\/2_9)2\3—204 (108 +20y35)' \3—224) 22

7

2
2 (3 =7) (os+20) " =435 —a (os+2075) " 2 28) 2 _4(\/2_—6)x22(108+20\/2_9)1\3
24 ’ 9
(o108 +20v3) I 43T — 49 (10s +2073) " = 35) 52
18
0
113
52 (108 +20y79)
4

o1
SFY

> solve ([M[1,1],M[1,4],M[2,1],M[2,3]]), {u,v,rl,sl,r2,s2});

{ﬂ:rl, r2=0,sl1= —%,SZZSZ,LI:LI,V: -% + g], [}’]: -r2, r2=r2,s1=Root0f(_Zz—3_Z+1) s2,s2=s2,u=

_ RootOf( Z2-3 Z+1) -1

RootOf( 22 =3 Z+1) -3
=s5l,82=0,u=—1,v=1}
> sll := -s2/2:
vl := (1-2*u)/8:

1 _RootOf( -3 Z+1) -1

RootOf( 2-3 Z+1) -3’

}, {r1=0,r2=r2,s1=51,52=0,u=0,v=0}, {rli =0,r2=r2,s1=-52,s2=52, u=0,v=0}, {ri =-r2, r2=r2, sl

zamproc(O,u,0,v1,0,1,1,0, rl,s11,0,s2):

SFH1

19

0’s2r1(22u+1),7uS22,0
0.r22,0, -2
1% 0, -5

> solve ([M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=51,52=0,u=0,v=v}, {ri =0,r2=r2,s1=-s2,52=s2, u=0,v=0}

1
SF

> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});
{ri=-r2,r2=r2,s1=2s2,s2=s2,u=1,v=—1}, {r]zrl, I'Z:O,S]:-%,SZ:SZ,M:-%,V:V}
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> sl -s2/2:
zamproc(0,-1/2,0,v,0,1,1,0,

N
> solve ([M[1,1],M[1,3],M[2,2],M[2,3]],

rl,sl1,0,s2):

2 52 @4v-1)

0,0, =—,
2 4l
2
0,71%,0, - 2=
4

{u,v,rl,sl,r2,s2});

{r1=0,r2=r2,s1=-252,82=52,u=0,v=0}

NSF;‘d ! PesynbTar mpoM3BOIBHOI 3aMEHHI :

>M := zamproc(O,u,v,1,0,1,0,0, rl,sl,

P u+2
((s2u—sl)ri>+rlr2s2v+r%s2) 12 (rFu "

r2,s2):
1r2v+3r22) s22 42 (ur] r2+% vi2? — ;— rlz) sIs2=2rlsl?r2

5

rls2—slr2

(r1v+3712)s22 +251 (rlu+r2v) s22+sI> (2u—27r1) s2— s> r2

>

rls2—slr2
s2 (usl®>s2+vsl s2* — s +523)

rls2—slr2
P2 (urlPr2+vrl i = r +r2%)

s

rls2—slr2

(-sIv—3s2)r23=2rl (sl u-+s2v) 122 =2 (s2u—2s1)r2 +rl3s2

’

rls2—slr2

(-sPPu—2sls2v—3s2%) r2*=2rl (s]s2u+%s22vf % slz) r24+2r1%sl s2

rls2—slr2

~ ((sPPu+sls2v+s22) r2—rlsi?) s2

rls2—slr2
sE2!

> solve([M[1,1],M[1,2],M[1,4],M[2,2],M

3,1
SF;

> solve([M[1,2],M[1,4],M[2,1],M[2,2],M

3,1

SE

> solve ([M[1,2],M
3,1

S

[1,4]

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M

3,1
SF

> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M

3,1
SEy

> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M

3,1
S

> solve([M[1,1],M[1,2],M[2,1],M[2,3],M

—ﬂ,}’z:}’Z,S]:S],SZ:O,u:‘
v

SFh!

> solve ([M[1,3],M[1,4],M[2,1]1,M[2,2]1],
SEH!

> solve ([M[1,2],M[1,4],M[2,1],M[2,2]],
SFM!

> solve ([M[1,4],M[2,1],M[2,2],M[2,4]],

rl=
> ul := (v*3-8)/(4*v):
r2l := -v*rl/2:

zamproc(O,ul,v,1,0,1,0,0, rl,sl,r21,

SFH!

11
> solve([M[1,4],M[2,1],M[2,3],M[2,4]],

> ul
r2l
zamproc(O,ul,v,1,0,1,0,0, rl,sl,r21,

-1/v:
-rl*v:

IM[271]IM[2I3]VM

{rz

s

rls2—slr2

[2,31,M[2,4]11, {u,v,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=51,52=0,u=0,v=0}

(2,411, {u,v,rl,sl,r2,s2});
(2,471,

{u,v,rl,sl,r2,s2});

(2,411, {u,v,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=51,52=0,u=0,v=0}

[2,411, {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=s2,u=u,v=0}

[2,411, {u,v,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=51,52=0,u=0,v=0}

[2,411, {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=s2,u=0,v=v}

{u,v,rl,sl,r2,s2});
{u,v,rl,sl,r2,s2});

{u,rl,sl,r2,s2});
8r23
—}’23-|——)v2
(245
472
0):

r12,2rsl, 51,0
0.0 _r]s]v3 0
.0, .

{u,rl,sl,r2,s2});
—E,rZ:rZ,H:s],sZ:O,u:—l—}
Vv v

0):
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r12,2 vl s, s12, 0
0,V r1%,0,0
S}:4,1

13
> solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});
3

rl=RootOf( 22+ Z+1)r2,r2=r2,51=0,52=52,u=- ,V=-
RootOf( 22+ Z+1) +1 RootOf( 22+ Z+1)
=3, v==3},{rl=rl,r2=0,51=0,52=s2,u=0,v=0}, {ri =r2, r2=r2,s1=-2s2,s2=s2,u=—1,v=1}
> zamproc(0,3,-3,1,0,1,0,0, rl1,0,rl,s2):

Arl=r2,r2=r2,5s1=0,s2=s2,u

3
r12,0,0, 32
rl
0, r1% 0, -s2
.l
SFY
> solve([M[1,1],M[1,4],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});
SFs!

> solve ([M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{r]zrl,r2:r2,s1=sl,32:O,u: Q,V:O}
r2
L1
st
> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,5s1=0,5s2=52,u=0,v=v}

L1

SF;

> solve ([M[1,1],M[1,3],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});

{rl=-r2,r2=r2,s1=0,52=52, u=2,v=3}, [r]:RootOf(ilz—fZ+l) r2,r2=r2,51=0,52=s2,u= 2 , V=
RootOf( 22— Z+1) -1

3
RootOf( 22— Z+1)
> zamproc(0,2,3,1,0,1,0,0, rl,0,-rl,s2):

}, {(rl=-r2,r2=r2,s1=2s2,s2=s2,u=0,v=—1}

3
0, =52 1,0, 32
rl

3
S0, 522
s2

SFy!

> solve ([M[1,1],M[1,3],M[2,1],M[2,4]], {u,v,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=s2,u=u,v=0}
NSF: ;‘3’ ' (v#u). PesynbTar nMpon3BOIBHOI 3aMEHbI :
> M := zamproc(0,0,u,v,0,1,1,0, rl,sl,r2,s2):
12 (P22 s2v4rl ws2—sl)r2—slrl?)  (s1s2u+3s22v—s12) r22+2rl (s2%u—si*—s1s2) 12 —s2ri*sl
-slr2+s2rl ’ -slr2+s2rl

(url +3vr2) s +2 (ur2— %j 51522 =252 2 +rl)s2—12sD?

>

52 (51522 u+s2v—sI? —s1*s2)
-slr2+s2rl -slr2+s2rl

(~slu—=3s2v)r22=2r] (us2f %j 22 42 r1% (s2+s1) r2 +s2 1P

>

12 (curl i2* =2 v+rP +r2r1%)

) 5

-slr2+s2rl -slr2+s2rl
(~urlr2=3vi22 +r12) s22 =251 (ur2 = ri* —rl 12) s2 +r2 rl sI* _ (r252%v+sl wr2—rl)s2—rlsi?) s2
-slr2+s2rl ’ -slr2+s2rl
SF!
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
SF!

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,x2,s2});

[r]z—%,r2:r2,slzs1,s2:o,u:0,v: ;—}

3, 1
SE;
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
3,1
S
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
3,1
SEg
> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s82});
{ri1=0,r2=r2,s1=-2s2,52=52,u=0,v=0}
3, 1
SE;

> solve([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{r1=0,r2=r2,s1=-52,52=52,u=0,v=0},{rl =0,r2=r2, s1=s1,52=0,u=0,v=v}
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3,1
SFs
> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,52});
SEH!

RootOf( 2+ Z+1)

> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});
= RootO/(Z+ Z+1) r2 1272, 51 = RootOf( Z+ Z+1)52 o h -
2 (RootOf ( 2+ Z+1) +1) 2
_ RootOf( 2+ z+1)° }
8 (RootOf( 2+ Z+1) +1)°
SFH1

3

> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});
[r]:-%,}Q:I‘Z,S]:S],SZ:O,MZO,V:;—

SFH!

5
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]), {v,rl,sl,r2,s2});

_RootOf(2 22+ Z—u)u

v

2 (RootOf( 22+ Z+1) +1)%

_ RootOf(2 22+ Z—u)

{r] =RootOf (2 72+ Z—u) r2,r2=r2,51=sl,52=0, v= 5

> solve (2% 772+ Z-u, _7);

4 4 4

L, JT98w 1 _JT¥8a

> z1 := -1/4+(1/4) *sqrt (1+8*u) :
vl := simplify (- (1/2)*zl*u-(1/4)*z1+(1/4)*u);
rll := z1*r2:
zamproc(0,0,u,v1,0,1,1,0, rll,sl,r2,0):

(2u—-DVT+8u , 3u 1
16 8 16

vl =

4

(-1 4+yTF87) 122 B +vTT8%) s12(1+yTT8%) 0
9 2 9 M k]

16
0.0 - (—1+\/11-8u)r251 0

> z2 -1/4-(1/4) *sqrt (1+8*u) :
v2 := simplify (- (1/2)*z2*u-(1/4)*z2+(1/4)*u);
rl2 := z2*r2:
zamproc(0,0,u,v2,0,1,1,0, rl12,s1,r2,0):
= QU TR 30y L

O +vTF8u) 2 (3 +vTF80) (1 +VTF8a) 251 o,
: : (5P,

16
0.0, s]r2(1+4\/1+8u) I

SFH!
> solve ([M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{r1=0,r2=r2,s1=51,s2=0,u=u,v=0}, {rl =0,r2=r2,s1=-52,s2=s2,u=0,v=0}

SR

> solve([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});
1

SFY;

> solve ([M[1,1],M[1,4],M[2,1],M[2,3

{ﬂ:rl, r2=0,sl=—%,52=s2,u=u,v=

I, {u,v,rl,sl,r2,s2});

L

8

—r2,r2:r2,S1:£,s2:s2,u: l,v: l}
2 4 4

> vl := (4*u+l)/8:
s21 := -2*sl:
zamproc(0,0,u,v1,0,1,1,0, rl,s1,0,s21):
0, -slrl,4usi’0
0,71%,0, -sI*
SR

> solve ([M[1,4],M[2,2],M[2,3],M[2,4]]), {u,v,rl,sl,r2,s2});

{r1=0,r2=r2,s1=-52,52=52,u=0,v=0},{rl =0,r2=r2, 51 =s1,52=0,u=0,v=v}

o1
SF;
> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});

+

u

q

4
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1
Sy
> solve([M[1,1],M[1,3],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});
{r1=0,r2=r2,s1=-2s2,52=s52,u=0,v=0}
1
Sy
> solve([M[1,1],M[1,3],M[2,1],M[2,4]], {u,v,rl,sl,r2,s2});

{ri=rl,r2=0,s1=-s2,s2=s2,u=1,v=v},{rl=rl,r2=0,5s1=0,52=s2,u=0,v=v},{rl =-r2,r2=r2,s1=0,52=52,u=0,v=0},{rl =0,r2=r2,
sl1=-2s2,52=s2,u=0,v=0}
> zamproc(0,0,1,v,0,1,1,0, rl,s1,0,-sl):

3 (y—
0, -s1rl,0, _sPv=1)
rl

0,r1% s1rl,0
1
SFy;

> solve ([M[1,1],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{(r1=0,r2=r2,s1=51,52=52,u=0,v=0},{ri =0,r2=r2,s1=51,52=0,u=u,v=0}
SF!

> solve ([M[1,1],M[1,2],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});

11
NSF, 14* ! PesynbTar mpoM3BOIBHOI 3aMEHHI :
> M := zamproc(u,u,0,0,0,0,1,1, rl,sl,r2,s2):

) 5 -sI2r22 43 (ur12+—2r2 w-brl
(rl +12) (s2r1*u—slr2*) 3

-slr2+s2rl ’ -slr2+s2rl
2| (u— 1— rl— ﬁ s2
3 (urr+ 20220 4 2 2
("r 3 Js 5152 (s]+52) (s] u—s2)
-slr2+s2rl -slr2+s2rl

2u 1 (u—2)s2
L2 (rl+r2) (url —r2) _3r2(((T E)SI sZ)r2+(slu+ 3 )ﬂ)ﬂ

-slr2+s2rl ’
22 r2 =312 (S]2 u+

- r22) s2s1 4u s2% ri?

5

sl s2

3

>

>

-slr2+s2rl
2s2w-lsl —SZZJ rl —ur?sI? ) 5
3 (s1452) (~ur2sl”+s2-rl)

-slr2+s2rl -slr2+s2rl

2,1
SF;
> solve ([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
2,1
S5
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1
SF;
> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{(r1=0,r2=r2,s1=51,52=0,u=0},{rl=0,r2=r2, sl =-s52,s2=s2,u=—1},{rl=rl, r2=0,51=-52,s2 =52, u=—1}

> zamproc(-1,-1,0,0,0,0,1,1, rl,s1,0,-sl):
-r1%, -251r1,0,0

0,0, -s1r1,0
3,1
SF;
> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
SF!

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,rl,sl,r2,s2});
{ri=rl,r2=0,s1=-s2,52=s2,u=0}

3,1
SF;

> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
3,1
SE
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl=r2,r2=r2,s1=-s2,s2=s2,u=1}
> zamproc(l1,1,0,0,0,0,1,1, rl,sl,rl,-sl):
2r1%,0,251%0
0,471%,0,0
3,1
SF;
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M([2,4]], {u,rl,sl,r2,s82});
{(rl=-r2,r2=r2,sl=s2,s2=s2,u=—1}
3,1
SF;
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
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3,1
SFyg

> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl=-r2,r2=r2,s1=s1,52=0,u=0}

3,1

SEyi

> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1

SFy

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

NSF;’ 1. PesynbTar npon3BOIBHOI 3aMEHbI :

>M := zamproc(u,0,-u,0,0,0,1,1, rl,sl,r2,s2):
(rl +r2) (s2 rPPu—us2rlr2—slr22) sl (sl +s2 (u+3)) 12225271 (ws2+s)r2 +3url*sls2?
-slr2+s2rl ’ -slr2+s2rl ’
2 L + u+i r2|s2sl
352 ur]—ﬂ g2 - 2 2 _rls?u
3 3 3 (s]452) (-u—1)s2+slu)sls2
-slr2+s2rl ’ -slr2+s2rl
2r2(£+(u+i)s2)r1 )
3 s]u—£ r2— 2 2 _r2slu |,
r2rl rl+r2) (cu=1)r2+url) 3 3 3
-slr2+s2rl ’ -slr2+s2rl ’

s22r12—3r2((—5—1)s22—Mﬂ]zu]ruzusmzﬂ? ) )
3 3 (5] +82) (~ur2sl”+ur2sls2+s2°rl)

-slr2+s2rl

5

-slr2+s2rl
2,1
SF;

> solve([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M(2,4]], {u,rl,sl,r2,s2});
SF!
9

> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
SF!

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,rl,sl,r2,s2});
r]:rl,r2:0,31:—s2,52:s2,u:—% ,rl=0,r2=r2,s1=51,52=0,u=0}

> zamproc(-1/2,0,1/2,0,0,0,1,1, rl,s1,0,-sl):

2
_i’_3s1r1’0’0
2 2
0,0, -s171,0
SF3!
5
> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
SF!

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{rl=rl,r2=0,s1=-s2,52=s2,u=0}

3,1
SF;
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});

3,1
SE
> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});

3,1
SF
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});

3,1
F
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});

3,1
SF
> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M([2,4]], {u,rl,sl,r2,s2});

{rl=-r2,r2=r2,s1=s1,52=0,u=0}

3, 1
Sk
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

3,1
SFy
> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});

SEH!
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
{r]zrl,r2:0,31:—s2,s2=s2,u:—;—], {}"1:}’1,}’2:0,3‘1:%,SZ:SZ,M:—z}, {rI:%,rZZrZ,sI:sl,s2:0,u:—2}, {r]Z—rZ,r2:r2,s1
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:sl,s2:0,u:—;—}, {ri1=0,r2=r2,s1=51,s2=0,u=0},{rl=rl,r2=0,51=0,52=s2, u=0}

> s21 := 2*sl:
zamproc(-2,0,2,0,0,0,1,1, rl,s1,0,s21):
=212, -651r1,0,0
0,0,2s1rl,6sI*
NSF f‘é 1. PesynbTar npon3BOIBHOI 3aMEHbI :

> M := zamproc(u,0,0,u,0,1,0,-1, rl,sl,r2,s2):

, , 5P rlr2+3 ((u— l) r12+r22) s2sl+3us? r2?
((ws24s])r2>—rl (us2+sl)r2+us2ri®) (rl +r2) 3

-slr2+s2rl
-sPr243 [u - % ) r1s2sI>+35s1s22r2+3us2r2

5 s

-slr2+s2rl

(w—1)sI> =52 w—1)s] +us2*) (sl +s2)s2
-slr2+s2rl

s2r> =312 (u—%Js1r12—3s2r1r22—3us2r23

5

-slr2+s2rl

P2 (w=1)rl2 =2 u—1)rl +ur?®) (rl +r2)
-slr2+s2rl

2s1s2r12—3r2([u—;—)s12+s22j rl =3 us?r2?

s 5

-slr2+s2rl

(s1+52) (wr2+rl)s2*—sl wr2+rl)s2 +ur2sl?)
-slr2+s2rl

>

-slr2+s2rl
2,1
S
> solve([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
2,1
SFS
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
SE3 !

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
2

{rl =2r2,r2=r2,s1=-s2,s2=s2,u= g }

> rll := 2*r2:
zamproc(2/3,0,0,2/3,0,1,0,-1, rll,sl,r2,-sl):
3r2%,35112,0,0
0,0,6s17r2,0

3,1
SF;
> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M([2,3]], {u,rl,sl,r2,s2});
3,1
SF,
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
3,1
SF
> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
3,1
SE
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=51,s2=0,u=0}
3,1
SFy
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M([2,4]], {u,rl,sl,r2,s2});
3,1
SF
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=51,52=0,u=0}
3,1
SFyg
> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1
Sk
> solve([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
3,1
SFy
> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
SFb !
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});

rl=2r2, r2:r2,s1:—s2,s2:s2,u:§}, {rlz—r& r2=r2,s1=25s2,s2=s2, u= %}
L1
sr

> solve([M[1,2],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
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SF+1

5
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});

{ri=0,r2=r2,s1=-s2,52=s2,u=0},{ri =0,r2=r2,s1=51,52=0,u=0},{rl =0,r2=r2,s1 =s2,52=s2,u=0}, {r1=2r2, r2=r2, sl =-s2,s2
=sZ,u=z}
3
,1
o8
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {u,rl,sl,r2,s2});

{ﬂ:rl, r2=0,s1= fs2,s2=s2,u=§}, {r1=2 r2,r2=r2, sl = fs2,s2252,u=§}

SFH1

11
> solve ([M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{ﬂ:%,r2=r2,512—52,52=s2,u=- },(rI=0,r2=r2,s1=—s2,s2=s2,u=0),(rI=0,rZ=r2,s1=sZ,s2=sZ,u=O},(r1=0,r2=r2,s]=sl,s2
=0,u=0}
> r2l := 2*rl:
zamproc(-1/3,0,0,-1/3,0,1,0,-1, rl,sl,r21,-s1):

-3r2,6s1rl, -3 51,0
0,-3r1%0,0

L
3

SR
> solve([M[1,1],M[1,3],M[2,1],M[2,2]], {u,rl,sl,r2,s2});

{rl =-r2,r2=r2,s1=2s2,52=s2,u=

W

}

NSF;% !, PesynbTar mpoM3BOIBHOI 3aMEHHI :

> M := zamproc(O,u,0,-u,1,0,0,1, rl,sl,r2,s2):
5 5 u(ri =3r2%) s2 +2r2sl (url—ﬁ)sz—ssﬂrﬂ
((-us2—sl)r2”+rl (us2+sl)r2—slrl®) (rl +r2) 2

-slr2+s2rl
B3P rltuslPs2r2+2 [ur]— %) s22sl1 =3 us2r2

i s

-slr2+s2rl

(51 +52) (-5 +s1252+52% (u—1)s] —us2)
-slr2+s2rl

3sIrP—us2ri>r2-2r2% (us]—%jrl+3us2r23

5

-slr2+s2rl

(P ArP 2422 =) rl —ur??) (7l +2)
-slr2+s2rl
u(sP2=3s2) 222 (us] - %) r152r2 43 s 112

> s

-slr2+s2rl

(51 +52) ((~ur2—=rl) s2*+s1 w2 +rl) s2—sI*rl)

-slr2+s2rl ’ -slr2+s2rl

2,1

SF;

> solve ([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
2,1

S5

> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1

73

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M([2,4]], {u,rl,sl,r2,s2});
3,1

SF;

> solve([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
3,1

SFg

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M([2,4]], {u,rl,sl,r2,s2});
3,1

SF;

> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
3,1

SE

> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
3,1

SF

> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
3,1

SFy;

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
3,1

SF

> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1

SEj

> solve([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
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3,1
S

> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
{rl=-r2,r2=vr2,s1=25s2,s2=52,u= -3}

> sll := 2*%s2:
zamproc(0,-3,0,3,1,0,0,1, rl,sll,-rl,s2):
3
0,0, -9.522, - 2527
rl
0,971%0,0
SEH!
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
1
s
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
SFH1

> solve([M[1,4],M[2,1],M[2,2],M[2,4]1], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=-s2,52=s2,u=0}, {r]=0,r2=r2,s1=RootOf(_Zz—_Z+l)s2,s2=s2,u=0}, {ri1=2r2,r2=r2,s1=-s2,52=s2,u=06}
> rll := 2*r2:
zamproc(0,6,0,-6,1,0,0,1, rll,sl,r2,-sl):
91229512, -951%0
0,0, -18s172,0

SFH!
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {u,rl,sl,r2,s2});

{rl =RootOf (2 Z2—4 Z+3)r2,r2=r2,s]=-s2,s2=52,u=

N | W

SFH!

11
> solve([M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl = %, r2=r2,sl=-s2,s2=s2,u=- % }, {r1=0,r2=r2,51=RootOf( 2 = Z+1) 52,52=s2,u=0}, {rl =0,r2=r2,51 = -52,52=52,u=0}
> r2l := 2*rl:
zamproc(0,-3/4,0,3/4,1,0,0,1, rl,sl,r21,-sl):
9ri®2 27risl 9si?

s s >

2 4 2
2
0’79;'1 0.0
1
SFj
> solve ([M[1,1],M[1,3],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
r1=fr2,r2=r2,sl=£,52=s2,u=i}
2 2
> sll := 3*s2/2:
zamproc(0,3/2,0,-3/2,1,0,0,1, rl,sll,-rl,s2):
0 155271 _15523
’ 2 77 8l
. 2
0.0, 15s211’ 552
4 2

SFL!

13
> solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=51,s2=0,u=0}
1
Sk
> solve ([M[1,1],M[1,4],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
3_c 2 1) —
[rI:—r2,r2:r2,sl:RootOf(iZ3—57ZZ+67Z—3)s2,s2:s2,u:3(R00t0f( Z-5 246 z-3)-1)
RootOf( 2 -5 Z2+6 Z—3) =3

> solve(_Z"3-5*% 7°2+6% 7-3, 7);

113
(244+36\/ﬁ)|\3 n 14 +£ _(244+36m)\ B 7 +2
6 3 (4 436y) 0 3 12 3asieym) 3
( )1\3 14
IJT[ 244 +36 29 ~ 1\3] N
n 6 3 (244 +36 V29) #a+36v9) 7 il
1\32 12 3(244—1—36@)1\3 3
VT [ (244436y739) 14 ]
_ 6 3 (4136 y)'
2

> solve (3* 773-6* 272+5* 7-1, _7);
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113

(20+4y79) 1 2

_(zo+4\/2_9)1\3 N 2

2
6 s 3 12 EIEY
3(20+4y729) 3(20+4y729)

113

IJT[- (20+4y%9) 2 ]
113 1\3
6 3 (20 +4y79) (20+4y29) I 42
’ 113
1\32 12 3(204+4y729) 3
I\/T[_(20+4\/2'9) ~ 2 ]
113
6 3(20+4V79)
2
> r := (244+36*sqrt(29))~(1/3):
: (r+28*r”~ (-1)+10) /6;
ul := simplify(expand(rationalize (simplify ((3*(z-1))/(z-3)))));
sll := z*s2:
zamproc(O,ul,0,-ul,1,0,0,1, rl,sll,-rl,s2): \
13
- Laat3ym) 14 L3
6 3 3

3 (244 +36y29)

e (-7vD +91) (244 +36 V) b5y (2200 +19) (244436 V9)
98

213
u

98
0 (—5880—924(244+36\/2_9)1\3+56(244+36\/2_9)1\3\/2_9+25 (244+36\/2_9)2\3\/2_—213(244+36\/2_9)2\3)32r1

(15 (244 +36 Y79

)2 '3 392

113 213 113
V79 +21 (244 +36 y79) \ V79 — 118 (244 +36 y739) Y 460 (244 +36 y79) \ —~ 1960) 52 0
196 ’

o (2 Gaa+36 ) VT +7 (244 136 vT) VT 19 (44 +36vTT) 01 (s 136 7) ' —343) o2 0

(48 (244 436 y 3T

49 ’

)2\3m+105 (244 436 /37)' \3J2_—407 (244 +36\/2_9)2\3— 1757 (244 +36 V35)' \3—9212)522

588

> # mpoBepKa 3anMCaHHOTO pPelleHMs

rho
u?2
sl2

1= (4*sqrt(29)+92)°(1/3):

rho+20*rho” (-1) +5:

:= ((sqrt(29)+27)*rho”2-(10*sqgrt (29)-130) *rho+1000) *s2/600:

simplify(ul-u2);
zamproc (0,u2,0,-u2,1,0,0,1, rl,sl2,-rl,s2):

0
0 (3 (4m+92)2\3m—119 (4m+92)2\3—530 (4m+92)1\3+1o (4435 +92)’ \3\/2_—3000)r1s2’
200
((4m+92)2\SM+20 (4m+92)1\3m—123 (4m+92)2\3—560 (4435 +92)’ " 000) 522 0
200
0 2 (223 44) 4y +92)" = 100 (4435 +92)' '~ 350) o
50
(11 (4m+92)2\3m+4o (4435 +92)’ \3\/2_—453 (4m+92)2\3—2020 (4JE+92)1\3—9400)s22

SFH1

19

600

> solve ([M[1,4],M[2,2],M[2,3],M[2,4]), {u,rl,sl,r2,s2});

1
SF;

r1=0,r2=r2,51=-s2,52=52,u=0}, {rl =0, r2=r2, 51 =RootOf ( 72— Z+1) s2,52=52,u=0}

> solve ([M[1,1],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});

1
SF;

{r1=—r2,r2=r2,s1= £,s2=52,u= i}
2 2

> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {u,rl,sl,r2,s2});

{ri=-r2,r2=r2,s1=2s2,52=s2,u= -3}

NSF;‘Z’ !, Pesynbrar npoH3BOIBHOI 3aMEHHI :

> M :

zamproc(0,0,u,u,1,0,0,1, rl,sl,r2,s2):

(ws2—sl) 22 +slrlr2—slrl?) 1 +r2) Gus2+sl w—3))s2r22+2us2?rl 12351 rl

(r1 +r2) (~ur2® +r —rI2 r2 +r1 r2%)

u(rl +3r2)s22+212 (u— %) sIs2=3sPr]

s s

-slr2+s2rl -slr2+s2rl

(s1 +52) (us2’ —sI> +s51> 52— 51 522)

-slr2+s2rl ’ -slr2+s2rl
~u (s]+3s2)r23 =2 [u— %) rls2r2* +3slrl?

s 5

-slr2+s2rl -slr2+s2rl
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2 (s1+%) $2122 — 1152 (u—3) 12 +3 sI2 112

(51 4+52) (~ur2s2®+s1%rl —rl sl s2+s22rl)

2,1
S

> solve ([M[1,2],M[1,3],M

2,1
SF;

-slr2+s2rl

(1

r4]

M

>

-slr2+s2rl

(2,11,M[2,2],M[2,4]], {u,rl,sl,r2,s2});

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

3,1

SF;

> solve ([M[1,3],M[1
3,1

P

r4]

(M2,11,M[2,2],M[2,4]], {u,rl,sl,r2,s2});

> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});

3,1
SF}

> solve ([M[1,2],M[1
SFg!

r4]

(M2,11,M[2,2],M[2,4]], {u,rl,sl,r2,s2});

> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});

3,1
SFij

> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

3,1
S

> solve ([M[1,1],M[1,3],M

> sll := 2*s2:

(2

Vl]l

zamproc(0,0,-3,-3,1,0,0,1,

3,1
SF

M

rl

[2,21,M[2,4]], {u,rl,sl,r2,s2});
{ri=-r2,r2=r2,s1=2s2,52=s2,u= -3}

,s1l,-rl,s2):

0,-9s2r1,0, -

9523
rl
0,0,952r1,0

> solve([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

3,1
SFig

> solve ([M[1,1],M[1,3],M

3,1
Sk

2

111

M

(2,31,M[2,4]1], {u,rl,sl,r2,s2});

> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

3,1
SF;

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});

SFh!

> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});

S

> solve ([M[1,2],M[1,4],M[2,1],M[2,2]), {u,rl,sl,r2,s2});

1
SF

> solve([M[1,4]1,M[2,1],M[2,2]

{r]z %,rZZrZ,S]Z—sZ,sZZsZ,u:

> r2l := 2*rl:

M
3
8

zamproc(0,0,3/8,3/8,1,0,0,1,

SEH1

(2,411, {u,rl,sl,r2,s2});
}, {r1=0,r2=r2,51=RootOf( 22— Z+1) s2,52=s2,u=0}, {rl =0,r2=r2, 5] =-52,52 =52, u=0}

rl,sl,r21,-s1):

9r* _9slrl 27si?
202 7
0’0,_9s1r1

,0

8
,0

> solve([M[1,3],M[1,4],M[2,1],M[2,4]], {u,rl,sl,r2,s2});
{rl=R00t0f(_Z2—2_Z+3) r2,1r2=r2,s1=-52,s2=s2,u=—3}

SFH1

11

> solve ([M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
(r1=0,r2=r2,51=-52,52=52,u=0%, {rl=2r2,r2=r2,s1=-52,52=s2,u=6%, {rl =0,r2=r2, s1=Root0f(_sz_Z+1) s2,52=52,u=0}

> rll := 2*r2:

zamproc(0,0,6,6,1,0,0,1, rll,sl,r2,-sl):

9722 -9r2s1,951%0
0, -18 2% 0,0
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SFs!

> solve([M[1,1],M[1,3],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
{rl=-r2,r2=r2,s1=2s2,5s2=s2,u=—3}

SF:1

13
> solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
SFa!

> solve ([M[1,1],M[1,4],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
2
[rJ:-rz, 12 =12, 51 =52 RootOf(2_Z2+1) +52, 52 =52, u = 220010 (22 Z+1)
1
SFy
> solve ([M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
r1=0,r2=r2,51=-52,52=52,u=0}, {rl =0,r2=r2,51 =RootOf ( 72— Z+1) s2,52=52,u=0}
1
7%
> solve ([M[1,1],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{rl=-r2,r2=vr2,s1=25s2,s2=52,u= -3}
1
573
> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
L1
SFy
> solve ([M[1,1],M[1,3],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
{ri=rl,r2=0,s1=0,s2=52,u=0}
1
SFy
> solve ([M[1,1],M[1,3],M[2,1],M[2,4]], {u,rl,sl,r2,s2});
{ri=-r2,r2=r2,s1=2s2,52=s2,u= -3}
SF!

> solve([M[1,1],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{r1:—r2,r2:r2,slzg,sZZsZ,u:—i}
2 4
> s21 := 2*sl:

zamproc(0,0,-3/4,-3/4,1,0,0,1, rl,sl,-rl,s21):

0. _9slrl 9sP, -
2

9573
rl
9r?

0,
4

,0,0
NSF;é 1. PesynpTar npon3BOIBHOI 3aMEHbI :

> M := zamproc(0,0,u,u,1,0,-1,0, rl,sl,r2,s2):
1 +r2) (ur2?s2—slri2+slrl12)  (usls2+3us2*+s12) r224+2s2rl (us2+sl)r2 -3 si? ri?
-slr2+rls2 ’ -s1r2+rls2

u(rl +37r2) s +2s1 (u r2+%) s22+2sPs2r2-3sPrl

5

(5] +52) (us2® —sIP +s2s1%)
-slr2+rls2 -slr2+rls2

~u(s]+3s2)r2 =2 (usZ-i— %j rl 2% =222 r2+3slrl?

)

(1 +12) (-ur2® +r1 = rI%12)

-slr2+rls2 -slr2+rls2

(~urlr2=3ur2*—r1?) s22=2s112 ur2+rl)s2+3s?ri*> (sl +s2) (-ur2s2?+si?rl —rlsls2)
-slr2+rls2 ’ -slr2+rls2

5 s

2,1

SF;

> solve ([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
2,1

S5

> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1

S

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
3,1

SF;

> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,rl,sl,r2,s2});

{ri1=0,r2=r2,s1=-s2,52=s2,u=0},{ri =0,r2=r2,s1 =52,s2=52,u=0}

3,1

SF;

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});

SF3!

> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M([2,3]], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=51,s2=0,u=0}
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3,1
SHj
> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
3,1
P
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M([2,4]], {u,rl,sl,r2,s2});
{ri=0,r2=r2,s1=51,s2=0,u=0}
3,1
SF
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
3,1
Sk
> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
3,1
SFj
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=-s2,52=s2,u=0},{ri =0,r2=r2,s1=52,s2=52,u=0}
3,1
SFy
> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]1], {u,rl,sl,r2,s2});
SFH!
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
1
S
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
1
st
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{ri1=0,r2=r2,s1=52,52=52,u=0},{rl =0,r2=r2,s1=-52,s2=52,u=0}, {rlz%,rZZrZ,slz—SZ,SZZSZ,u:—é—}

> r2l := 2*rl:
zamproc(0,0,-1/8,-1/8,1,0,-1,0, rl,sl,r21,-s1):
3% 3slrl 1552
27 2 78
0,0,79s1r1’0
4

,0

o1
SH

> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {u,rl,sl,r2,s2});

rl=r2,r2=r2,51=0,52=s2,u=0Y, {rl = -r2,r2=r2,51=0,52=s2,u=0}, {rl =RootOf( 72 —2 Z+2) r2,r2=r2,sl=-s2,s2=s2,u=—2}
SFH1

11

> solve([M[1,4],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{rl=0,r2=r2,s1=-52,52=52,u=0},{ri =0,r2=r2,s1=s2,52=s2,u=0}, {rl =2r2, r2=r2, sl =-s2,s2=s2,u=4}
> rll = 2*r2:
zamproc(0,0,4,4,1,0,-1,0, rll,sl,r2,-sl):
67122, -3r2s1,651%0
0,-1872%0,0
SFH1

1
> solve ([M[1,1],M[1,3],M[2,1],M[2,2]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,s2=0,u=0}, {r1=—r2,r2=r2,s1=%,s2=s2,u=—2
> sll := 4*s2/3:

zamproc(0,0,-2,-2,1,0,-1,0, rl,sll,-rl,s2):
148211 70 s23

0’ ,0, -
3 2771
0,0,7s2r1,-”9—522
SFY!
> solve([M[1,2],M[1,3],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
SFy!

> solve ([M[1,1],M[1,4],M[2,1],M[2,3]), {u,rl,sl,r2,s2});

2 _ _ 2 _ —
rl=-12,r2=12, 51 = $2{R00t0f(2 Z3 8 2=+ -5 y= RootOf2 Zz 8 z-1) } (r1=0,r2=r2,51 =52,52 =52, u=0}, {r] =0, 12
=r2,s1=-s52,52=s2,u=0}
> solve (2*_772-8*_7-1, _7);
2+¥72_¥

> z1 := 2+3*sqrt(2)*(1/2):
s1ll := simplify((1/3)*s2*(z1+1));
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ul := z1/2:
zamproc(0,0,ul,ul,1,0,-1,0, rl,sll,-rl,s2):
1w 2Q24+7)
2
2
o, 521l (44+\/7),_4S22\/7_ 11232 "
0 3a+v7T) 2 | (645VT)s2
, " ,0, "

> z2 := 2-3*sqrt(2)*(1/2):
s12 := simplify((1/3)*s2*(z2+1));
u2 := z2/2:
zamproc (0,0,u2,u2,1,0,-1,0, rl,s12,-rl,s2):

2= s2(2447)

2
o 52r1 (-a+v7) (1148V7)s2?
’ 4 ’ 2 ’
0 3(A+VT) P (552D 382
’ 4 ’ 4 2

>

SFH1

19
> solve ([M[1,4],M([2,2],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=-s2,52=s2,u=0}, {rl =0,r2=r2,s1 =52,s2=52,u=0}
SFy;!

> solve ([M[1,1],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,s2=s2, u=0},{ri=-r2,r2=r2,s1=2s2,s2=s2, u= -2}
SE;'!

> solve([M[1,1],M[1,2],M[2,1],M[2,3]], {u,rl,sl,r2,s2});
SFy!

> solve([M[1,1],M[1,3],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=s1,52=0,u=0}
SF!

> solve([M[1,1],M[1,3],M[2,1],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=51,52=0,u=0},{rl=r2,r2=r2,s1=0,52=s2,u=0}, {ri =-r2,r2=r2,s1=0,5s2=s2,u=0}
1
SFy
> solve([M[1,1],M[2,1],M[2,3],M[2,4]], {u,rl,sl,r2,s2});
2 1
{(rl=0,r2=r2,s1=sl,s2=s2,u=0}, [r]:—VZ,r2:r2,31:S?,SZZSZ,u:Z}
> s21 := 2*sl:
zamproc(0,0,1/4,1/4,1,0,-1,0, rl,sl,-rl,s21):

3
0,_3s£r1’_3s12, 35l

14

2
0, 9rl 0.0
4
1
SFy;
> solve([M[1,1],M[1,2],M[2,2],M[2,3]], {u,rl,sl,r2,s2});
Sy

> solve([M[1,1],M[1,2],M[2,1],M[2,4]], {u,rl,sl,r2,s2});
{ri=-r2,r2=r2,5s1=0,52=s2,u=0}, {ri=r2,r2=r2,s1=0,s2=s2,u=0}
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4.3. Cpenenne popM ¢ m =5 u3 cnucka 2.1 K npejuecTByIuM (Yyreep:xieHue 2.4).
> restart; read("newlib.m"); with(mylib): with(LinearAlgebra) :
NSF35’ ' (v#u). PesynbTar mpou3BOIBHOI 3aMEHbI :

> M := zamproc(u,v,v-u,0,0,1,0,-1, rl,sl,r2,s2):
(1 +72) (us2 rl* = (w—v) s2 +s1) 12 rl +r2%s1)
rls2—r2sl ’

2vrlr2 122 (u—v—3)
3 3

-2rl (_VZL] +r2(u—v)j $22+3 51 ((u—é—) rl?+ )s2—2r1s12r2

rls2—r2sl

3 2 r2v
- - 3 _ - —y—= 2 -z [l 20513
rl (u—v)s2 2s1( vr1+r2[u v ZJ)SZ +3((u 3Jr1+ 3 )s] s2—sl°r2 (1 +52) sI (-t +v+1) 52+ —1)sI) 52

rls2—r2sl

>

rls2—r2sl
3 3 > 2 s2v 2 3
Ll 41212 ((Cu v+ 1) 12+ (= 1) rl) sl (u—v)r2 +2r1(fvs1+s2 (ufvfg))rZ 73((u7§]s1+7)r1 r2+rl’s2
rls2—r2sl rls2—r2sl

2 o
231(—% +(u—v)s2)r22—3r1((u—;—)s12+2”;2v - 82 (”3V 3))r2+2r12s1s2

rls2—r2sl ’
(s1+52) (r2usl?— (2 w—v) +rl)s2 sl +rl s2%)
rls2—r2sl

s s

SF!
> solve([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]), {u,v,rl,sl, r2,s2});
SF2!
> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M(2,4]], {u,v,rl,sl,r2,s2});
SF!

3

> solve ([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});
{r1=0,r2=r2,s1=-s52,82=s52,u=2,v=2%,{rl=r2,r2=r2, sl =-s2,s2=s2,u=1,v=0}, {ri=-r2,r2=r2, sl =s2,s2=s2, u=1,v=0}

3,1
S
> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});

{(rl=-r2,r2=r2,sl=s1,52=0,u=—1,v=—4}, {rl=-r2,r2=r2,s1=0,52=s2, u= —1,v=—4}
> zamproc(-1,-4,-3,0,0,1,0,-1, rl,sl,-r1,0):
0,2rlsl,sI%0
0,0,0, -s/°

3, 1
SFg
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,v,rl,sl,r2,s2});

{ri1=0,r2=r2,s1=51,52=0,u=0,v=0}, {r1=3 r2,r2=r2,s1=-s2,s2=s2, u= l—,v:

S
——

3
> rll := 3*r2:
zamproc(1/3,4/3,1,0,0,1,0,-1, rll,sl,r2,-sl):

2

8220, - 851 o
3
16s1r2

0,0, 653 Z0

3,1
S,

> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,31], {u,v,rl,sl,r2,s2});
{rl=-r2,r2=r2,s1=3s2,s2=s2,u=—1,v=—4}
3,1
SEyj
> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s82});
{r1=0,r2=r2,s1=s51,52=0,u=0,v=0}, {ri =r2,r2=r2, sl =-s2,s2=s2, u=—1,v=0}, {ri =0,r2=r2, 51 = -s2,s2=s2,u=—3,v=—06}, {ri =
-r2,r2=r2,sl1=s2,52=s2,u=—1,v=0}
> zamproc(-3,-6,-3,0,0,1,0,-1, 0,s1,r2,-sl):
-r22,0, -251%,0
0,-3r2%0,0

3,1
P

> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});
{(rl=-r2,r2=r2,sl=s2,s2=s2,u=1,v=0}, {rl =r2,r2=r2,s1=-s2,s2=s2,u=1,v=0}

3,1
SF
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,41], {u,v,rl,sl,r2,s2});
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(rl=3r2,r2=r2,sl=-s2,s2=s2,u=3,v=12},{rl =0,r2=r2,s1 =s1,52=0,u=0,v=0}
> rll := 3*r2:
zamproc(3,12,9,0,0,1,0,-1, rll,sl,r2,-sl):
56r2%,0, -851%,0
48 r2®

,0,0,0

3,1
SFs
> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2}

’

)
1 4
rl=-r2,r2=r2,s1=3s2,s2=s2,u=-—,v=-—
9 9
> sll := 3*s2:
zamproc(-1/9,-4/9,-1/3,0,0,1,0,-1, rl,sll,-rl,s2):
0. 5632r1705_8s23
9 rl
2
0’_l6r1 0.0
9
3,1
SFj
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
3,1
SFy

> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s82});
{rl=r2,r2=r2,s1=-s2,52=s2,u=—1,v=0}, {rl=-r2,r2=r2, sl =s2,s2=s2, u=—1,v=0}, {r] =-r2,r2=r2,sl= —%,.SQ:SZ,M: —4,v= —9}
> s21 = -2*%sl:
zamproc(-4,-9,-5,0,0,1,0,-1, rl,sl,-rl,s21):
0,0, -7s1? -

6sI°

rl
0, -r1%,0,0

SFi!

> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

SF!
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

2 _2)2 2 _3) _
{FI:O,VZ:I‘Z,SI:SI,SZ:O,M:V,V:V},{V]ZROOZOf(izZ—:S)}’2,}’2:}’2,5'1:0,3‘2:5‘2,”:ROO!Of( Z =3)" +RootOf( Z"=3) —4

RootOf (22 —3) (RootOf( 22=3) —1) ~

2 _ 1) —
- 2(RootOf( 2" =3) =2) },{r]:3r2,r22r2,s1:—s2,s2:s2,u:l—,v:i}
RootOf(_ 722 -3) 3 3

> z1 := sqgrt(3):

rll := z1*r2:

ul := (z172+z1-4)/(z1*(z1-1));

vl 1= -2%(z1-2)/z1;

zamproc (ul,vl,vl-u1,0,0,1,0,-1, rl1l,0,r2,s2):

ul = g

e 20323
3

2:22,0,522 (V3 -2),0
0.0, -r252 (144T), =52

SFH!
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});
- W=D e
rl=—,r2=r2,s1=-s2,52=s2,v=- u 3 L Arl=0,r2=r2,s1=-s2,52=s2,v=u}
u .
> r21 := u*rl: # npu u = 1/3 yxom B 3-6
vl := (u-1)"2/u:

zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sl,r21l,-sl):
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_ 2_ 2
(-2 +1) rP2, (u+1)Bu l)r]sl’(u 1) sl 0
u u

0,0, (u+1)>rls1,0

S
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {v,rl,sl,r2,s2});
{rl=rl,r2=0,s1=-s52,52=s2,v=2u—2},{rl=0,r2=r2,s1 =-52,s2=52,v=2u—2}
> vl := 2*(u-1): # mpm u = -1 yxom B 3-5
zamproc (u,vl,vl-u,0,0,1,0,-1, 0,sl,r21,-s1):
-r21%, 51721 (u+1),0,0
0, (u—2)r21%251r21,0

SF;!
> solve ([M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{r] =0,r2=r2,s1=-s2,s2=s2,u= 23, v:v}, {rl=-r2,r2=r2,sl=s2,s2=s2,u=—1,v=0}, [rl =rl,r2=r2,sl1=-s2,s2=s2,u=—1,v

:M}, r1=0,r2=r2,s1=52,52=52,u=0,v=0}, {ri =0,r2=r2,s1=51,s2=0,u=0,v=0}, {rl =-1r2,r2=r2,s1 =51,s2=0,u=0,v
r

=—13
> vl = 2*u: # nmpm u -3 yxom B 3-11

zamproc (u,vl,vl-u,0,0,1,0,-1, 0,s1,r21,-sl):
=212, 51121 (u+3), -251%,0
0,ur2120,0

>ul = -1:
rll := (v/2+1)*r2:
zamproc (ul,v,v-ul,0,0,1,0,-1, rll,sl,r2,-sl):
v+4) vr2>  v+4)r2slv

, L -(v+4) s 0
4 2
0. - (v+4)% r2? 0.0
0
L1
S

> solve ([M[1,1],M[1,3],M[2,1],M[2,2]], {v,rl,sl,r2,s2});
{(rl=-r2,r2=r2,sl=-s2u+2s2,s2=s2,v=2u—2}

SFH1

13
> solve ([M[1,2],M[1,3]1,M[2,11,M[2,3]1], {u,v,rl,sl,r2,s2});
solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,r2,s82});
{r1=0,r2=r2,51=RootOf (72 —3) s2,52=52,u=2 RootOf (72 —3) +3,v=2RootOf ( 22 —=3)}, {rl =rl,r2=0,51=0,52=52,u=0,v=0}, {r] =
r2,r2=r2,s1=3s2,s2=s2,u=3,v=12}

2 A 2
r2=—r1,s2:i,u:3,v=12}, [r2=RootOf(_Z3+3_Zz+_Z+l)r],SZZ-Romof( 243 2+ 2+1) sl (RootOf( 243 24 Z+1) +2)
3 2 RootOf( 2 +3 722+ Z+1) +1

>

_(2Ro0tOf( Z+3 22+ Z+1) +1) RootOf( 243 72+ Z+1)
RootOf( 2 +3 72+ Z+1) +2
2 (RootOf( 243 2+ Z+1)°-1)
(RootOf( 2 +3 Z2+ Z+1) +2) RootOf( 2 +3 22+ Z+1)

s

u=

> z1 := sqrt(3):
ul := 2*z1+3;
vl = 2*zl;

sll := z1l*s2:
zamproc (ul,vl,vl-ul,0,0,1,0,-1, 0,s11,r2,s2):

ul =23 +3
vi=2\3
3
20,0, %
T.

0.-3r220,6522(2+y73)

> z2 := -sqrt(3):
u2 = 2*%z2+3;
V2 1= 2%22;

sl2 := z2*s2:
zamproc (u2,v2,v2-u2,0,0,1,0,-1, 0,s12,r2,s2):

u2 =-23 43
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Vv2i=-2y%
3 _
20,0, 252 (3 \2/ 5)
T.

0,-3r220,-652 (V3 -2)

> solve(_273+3* 772+ 7+1, _7);

113 113
(7433 2 oy 33 1 .
1\3 > 1\3
3 (27 +3V37) 6 (27 +3V37)
1\3
1\/?[-(27“\/57) N 2 : ] \
113 113
N 3 (27+3V37) (7+337) 1 o
’ 13
2 6 (27+43V37)
1\3
IJT[-(27+3\/57) N 2 : ]
113
_ 3 (27+3Y37)
2
> rho := (27+3*sqrt(57))"(1/3):
z1 := -(rho/3+2*rho” (-1)+1):
r2l := zl*rl:
S21 1= —z1%s1* (z1+2)/(2%z1+41):
ul := -evala((2*z1+1)*z1/(z1+2));
vl := -—evala ((2*(z173-1))/ ((z1+42)*zl));
zamproc (ul,vl,vl-u1,0,0,1,0,-1, rl,sl,r21,s21):
1\3 1\3 213 213
17 10r43v37) U (r43V3ET) vE L n(m+3VET) | (1439FT) V3T
3 3 9 9 9
- W (r3y3 ) U L sways)] ) s
v1::7+3(27+3m) (74 5; 57, 7+1857 o7+ 5; 57
1\3 213
(/57 -21) (7+3v57) " —2a+ (V37 - 1) (7 43V37) )i
n
213 213 13 113
(743v3T) VET o197 +3VFT) 4527 43VFT) | VT -571(27430F7) | —84) 58
8171
213 2)3 13 1\3
0(4(27+3\/57) V57 —46 27+3V37) 45 (7+3VF7) V5T -93 (27+43VF7) —192)r120
’ 18 7
213 213 113 13
25 (7 +3V3T) VAT —277 (2743V3T) 426 (2743V3T) VT -534 (27 43VFT) - 1344) 52
162
> # IpoBepKa BEIMCAHHOT'O PElEHUS
rho := (3*sqrt(57)+1)"(1/3):
W2 i= (8*rho 2+ (3*sqrt (57)-1) *rho+68) /12;
v2 := ((sqrt(57)+85)*rho”2+32* (sqrt (57)-1) *rho+640)/96;
rl2 := (8*rho”(-1)-rho-1)*r2/3:
s12 := ((1l-sgrt(57))*rho”2+4* (sqrt(57)+5) *rho+32) *s2/96:

evala (simplify(ul-u2));
simplify(vl-v2);
zamproc (u2,v2,v2-u2,0,0,1,0,-1, rl2,s12,r2,s2):

. 26y )" +(3m—1)(3m+1)1\3 L7
3

u

12 3
e W) G’ (o) Gy o
9% 3 3
0
0
,(W(3W+1)2\3—11(3m+1)2\3—4(3m+1)1\Sm—zo(smﬂ)l\}ﬂsé)rﬂ 00
o 0,0,
2\3 203 13 13 N
(VT GyaT+1) =203 (33T +1) =763y +1) | VET+4(VET+1) | 1664) 52
4872
( 213 213 113 113 ) 5
o W GVET+1) T +56VET+1) +2(VET+1)  VET-22(VET+1) +128) 2
, 5 0,
( 213 213 1\3 1\3 )
(TG yEm+) a1 G6yET 1) —160 3T +1) VI 432 (3T +1) | —3328) 52
9%
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o1
SF

> solve ([M[1,1],M[1,4],M[2,1],M[2,3]], {v,rl,sl,r2,s2});
252

s

{rl=-r2,r2=v2,s1=0,82=s52,v=u—3}, {rl=-r2,r2=r2, sl = - s2=s2,v=u-+1y,{ri=-r2,r2=r2, sl =sl,s2=0,v=3u—1}
> vl := u-3:
zamproc (u,vl,vl-u,0,0,1,0,-1, rl,0,-rl,s2):
0,7152 (u+3),-352%,0
0,71 (u+1),0, -s22
> vl := 3*u-1:
zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sl,-r1,0):
0,251 7l,51%0
0, -r1% (u+1),0,usl?

> vl := utl:
s21 := (1-u)*sl/2:
zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sl,-rl,s21):
o A w=3)rlsl  GBu-1)w=3)sI”
s 2 5 4 s
w+1) w=3) s
4

0, (u—3)rl%0, -

1
SF
> solve ([M[1,4],M[2,2],M[2,3],M[2,4]], {v,rl,sl,r2,s2});
{rl=r2u,r2=r2,s1=-s2,s2=s2,v=4u}
> vl = 4*u:
rll := u*r2:
zamproc (u,vl,vl-u,0,0,1,0,-1, rll,sl,r2,-sl):
w+1) B+2u—1)r2% -w+1) w=3)r2sl, -2 w+1)s1%0
2 3
(wu+D"ur2 0,0,0
sl
1
5,
> solve ([M[1,1],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});

[r1= -r2,r2=r2, sl = g,s2:s2,v=2u—2]
u

L1
s
> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {v,rl,sl,r2,s2});
{r1:—r2,r2:r2,sI:%s2u+%sZ,s2:s2,v:3u+3}
> vl := 3% (utl):
sll := (u+3)*s2/2:

zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sll,-rl,s2):
0.0, Btw w=3)s2 (S+u) wtl) @+3)s?

4 ’ 4rl
0. (5 +u) r12, 0, Btw wtd) w+1)s2
> 9 ] 4
, 1
e
> evala ([solve ([M[1,1],M[1,3],M[2,2],M[2,3]], {u,v,rl,s2})]);
[rl:RomOfM*Zs_HfZS+13724+18723_6722_9,Z_3)VZ,SZ:‘%((-60+31RootOf(4726+7725+13724+187Z3—6722—972

—3) 44 RootOf (4 Z+7 Z+13 2+18 2—6 72—9 Z-3)°+39RootOf (4 2+7 Z+13 2+18 -6 72-9 7-3)*

+49 RootOf (4 247 2413 22418 2—6 229 7-3)+111RootOf(4 Z+7 L +13 Z+18 -6 2-9 Z-3)*)sl),u

_ 105, 1297 RootOf (4 247 2413 2418 -6 2-9 Z-3) 176 RootOf(4 Z2+7 7 +13 Z'+18 -6 22-9 7-3)°

46 46 23

198 RootOf(4 247 £ +13 Z+18 -6 2-9 7-3)* 839 RootOf(4 2 +7 A +13 2418 -6 2-9 7-3)°
23 46

_ 1005 RootOf (4 Z+7 Z+13 Z'+18 Z-6 2-9 7-3)* = 366
46 o3

+ 1046 RootOf (4 247 2413 72418 P—6 22-9 Z-3) _328RootOf(4 Z2+7 ZZ+13 Z2+18 -6 22-9 7-3)°
23 23
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_ 438RootOf(4 247 B4+13 Z+18 P—6 2-9 Z-3)" 844RootOf(4 Z+7 P +13 2418 26 -9 7-3)°

23 23
3 _ 2 _ _ 12
_ 1098 RootOf (4 78 +7 z5+1323z4+18 -6 -9 7-3) ] [rz—-rz 32_% u=—1, v__4H

1
SFy

> solve([M[1,1],M[1,3],M[2,1],M[2,4]], {v,rl,r2,s2});
2 9y
r]:—r2,rZ:VZ,SZZROOIOf(_ZZ—3_Z+u+1)sl,v—Romof -3 Z+u+1)u+2Root0f 7Z=3 Z4+u+1) -2u—1
RootOf ( 7 =3 Z+u+1)

> solve(_2"2-3* Z+u+l, _7);

i_+J5—4u 3 _J5-4u
2 2 2 2

> z1 := 3/2+(1/2)*sqrt (5-4*u) :
s21 := zl*sl:
vl := evala((zl*u+2*z1-2*u-1)/z1);
zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sl,-rl,s21):

Jom 25— du 420+ T Fu +1

2wt
0 s1 (=2 —Fu +7u) rl 0, (3+v3=au) s’ 3V5—dw —2u+5)
’ 4r]
0 (Qw-2uFE—du V3= 4u—5)r12 (BuvE—Fu +4VFE—du +13u+10)si 7l 0
2u+2 2u+2

> z2 3/2-(1/2)*sqrt (5-4*u) :
s22 := z2*sl:
v2 := evala((z2*u+2*z2-2*u-1)/z2);
zamproc (u,v2,v2-u,0,0,1,0,-1, rl,sl,-rl,s22, full=false):

e 22uN S +242 S —Fu +1

2 (u+1)
- S—4u —Tu)slrl sl 5—4u —3)2u+3v5—-4u -5
AP ¥ = ol P PSR o i PRE M= il
’ 4rl
( uNT—au +22 4 3w —5) > (BuVT—Tw +4VT—Fu —13u—10)si sl 0
2u+2 ’ 2u+2

1
SE5

> solve ([M[1,1],M[2,1],M[2,3],M[2,4]], {v,rl,sl,r2,s2});
2 _ 2 _
r1=—r2,r2:r2,s1:Root0f(uiZz+1)s2,s2=s2,v:SROOIOﬂu Z +1)u—RootOf(u Z+1) ~u+3
RootOf (u Z2+1) —1

> z1 := sqrt(-1/u):
sll := z1*s2:
vl := evala((3*zl*u-z1l-u+3)/(z1-1));

zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sll,-rl,s2):

52(3u / —l +u—2] (wu+1)rl s22(5u [ -— +3u+ | - ] 3
0 u s2° (u+1
> T ’ url
(/T (T
u
1 2
0,({2u [ -— +u—-1|r1%,0,0
u

> z2 -sqrt(-1/u):
sl2 := z2*s2:
v2 := evala((3*z2*u-z2-u+3)/(z2-1));
zamproc (u,v2,v2-u,0,0,1,0,-1, rl,sl2,-rl,s2,full=false):

[F J [/ T-)
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0,—[214 /-1— —u+1)r12,0,0
u
1
SFy;

> evala([solve([M[1,1],M[1,2],M[2,2],M[2,3]], {u,v,rl,sl})]);
[r]ZRootOf(_Z4—_Z3+2_ZZ+3_Z+3) r2,s1=

(RootOf( 22— 242 243 Z+3)° —RootOf( 7= 2 +2 7243 Z+3)>+3Root0f( Z'— 2 +2 243 7Z+3) +3)s2 y
5 ,

_RootOf( 2~ 7 +2 243 7+3)* |
2

C3RootOf( 2~ P42 243 z43)P - LRotON( 2= 242 243 7+3) H
LT 2

. _ 2 3
%_Rootof(_z4__zg,+2_Zz+3_z+3),v:_3Root0f( 7z 232+2 243 Z+43)

SF;!
> solve([M[1,1],M[1,2],M[2,1],M[2,4]], {v,rl,sl,r2,s2});

2
{rI:-VZ,VZ:FZ,SI: 52 ,82=52,v= 2w +2utl) }
u+2 u+2

> s21 := (u+2)*sl:
vl := 2% (ut+l) "2/ (u+2):
zamproc (u,vl,vl-u,0,0,1,0,-1, rl,sl,-rl,s21,full=false):
0,057 +3) (12 +2u—1), SLw+2) @+3) @+1)
o ’ rl
2 w432 wA4) w+3) w+1)sirl

s ,0
u+2 u+2

0, -

SF!
> evala([solve([M[1,1],M[1,2],M[2,2],M[2,4]], {u,v,rl,sl})]);

{r] =372,s1=-s2,u=- é v=- % } {r] =RootOf(2 Z*+3 2 =3 Z2+9 Z+49) r2,s1=

(2RootOf(2 Z'4+3 =3 249 Z+9)° +3RootOf(2 243 2 =3 249 Z+9)>+9) 52

6 "
_2RootOf(2 Z'+3 2 -3 2+9 Z+9) _RootOf(2 Z'+3 Z-3 2+9 Z+9)® RootOf(2 Z'+3 2 -3 2+9 7+9)°
3 3 6
3 _ 2 A _ 2 3

_%,VZSRoonf(z 7 +3 § 3 249 Z49) _ 4RootOf(2 Z+3 g 3 249 Z49) —RootOf(2 243 7 -3 2

+9fz+9)2—7}
NSF65’ ' (v#u). PesynbTar mpou3BOIBHOI 3aMEHbI :
> M := zamproc(u,v,0,u-v,0,1,0,-1, rl,sl,r2,s2):
((w=v)s2+sD) 122 —rl (u—v)s2+s1) r2+s2url®) 2 +rl)

rls2—slr2

(v 4372 =) s22 +3 51 ((u— ;—) r12+¥ +r22) $2-2rl 5172

rls2—slr2 ’
3 3r2 2 2 (vr2 3
3u—Vr2s2+2 |\ riv+— |sls2°+3sl°| — +rlju—=||s2—sI°r2 ) )
2 3 3 (s24s1)s2 ((u—v)s2*—sl wu—v—1)s2+w—1)sI)
rls2—slr2 ’ rls2—slr2
3 352 o 2 ([ S2v 2 3
) ) Bwu=-vr2Xs2=-2rl |vsl+— |r22=3rl"| — +sl |u— = | | r2+rl’s2
222 w=v)=rlw=—v=1r2+w@—=1rl") 124+rl) 2 3 3
rls2—slr2 ’ rls2—slr2 ’
5 P 1 2, 2sls2v 2 2
(-vsl* =3 (u—v)s2*) 12> =37l u—g sl +T +s52° | r2+2rl° sl s2
rls2—slr2 ’
(2w +r]) s =2 (w—v) +r]) sl s2+r2usl?) (s2+s])
rls2—slr2

2,1
SFS

> solve([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,s1,r2,s2});
Sk

> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M([2,3],M[2,4]], {u,v,rl,sl,r2,s2});
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3,1
SF;
> solve([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});

rl=2r2,r2=r2,sl=-s2,s2=s2,u= %,VZO L rl=0,r2=r2,s1=-s2,52=s2,u=2,v=2}

3,1
SF;

> solve ([M[1,1],M[1,4],M[2,1],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});
{rl=r2,r2=r2,s1=-s2,52=s2,u=0,v=1},{rl=r2, r2=r2,5s1=s51,52=0,u=0,v=1}, {ri =-r2, r2=r2, sl =s2,52=s2,u=0,v=—1}, {rl = -r2,
r2=r2,s1=s1,s2=0,u=0,v=—1}

3,1
SF;

> solve([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,v,rl,sl,r2,s2});
{rl=-3r2,r2=v2,s1=52,82=52,u=0,v==3},{rl=0,r2=r2,s1=s1,52=0,u=0,v=0}, {ri =3r2, r2=r2, s1=-s2,52=s52,u=0,v=3}

3,1
SR

> solve([M[1,1],M[1,3],M[2,1],M([2,2],M[2,3]], {u,v,rl,sl,r2,s2});
{rl=-r2,r2=r2,s1=35s52,82=52,u=0,v=—1},{rl=r2, r2=r2,s1=-352,s2=s2, u=0,v=1}

3,1
SE;
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl,r2,s82});

{(rl=-3r2,1r2=r2,s1=52,52=s2,u=0,v==3}{rl=0,r2=r2,s1=s1,52=0,u=0,v=0}, {rl = %, r2=r2,s1=-s2,s2=s2,u=-=,v==24 {rl

w | W

=3r2,r2=r2,s1=-s2,52=s2,u=0,v=3}

> r2l := 2*rl:
zamproc(-5/3,-2,0,1/3,0,1,0,-1, rl,sl,r21,-sl):
-3r1%,0,-351%0

0,-1571%,0,0
3,1
SF
> solve([M[1,1],M[1,3],M[2,1],M([2,2],M[2,4]], {u,v,rl,sl,r2,s2});
{rl=-r2,r2=r2,s1=35s2,82=52,u=0,v=—1},{ri=r2,r2=r2, sl =-3s2,s2=s2, u=0,v=1}, {r1= -r2,r2=r2, sl = %,s2=s2,u= %,v=

o w
-

> s21 := 2*sl:
zamproc(5/3,3/2,0,1/6,0,1,0,-1, rl,sl,-rl,s21):
3
0,6r151,0, 2
,
15rl sl
0.0 Srls 0
2
3,1
SF

> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{rl1=-3r2,r2=r2,s1=52,82=52,u=0,v==3},{rl=3r2,r2=r2,sl1=-52,s2=s2, u=0,v=3},{ri =0,r2=r2,s1=51,s2=0,u=0,v=0}
3,1
SF

> solve([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{ri=-r2,r2=r2,s1=352,82=52,u=0,v=—1},{rl=r2,r2=r2,s1=-352,s2=52,u=0,v=1}

Sk

> solve([M[1,1],M[1,4],M[2,2],M([2,3],M[2,4]], {u,v,rl,sl,r2,s2});

rl=r2,r2=r2,s1=5s1,52=0,u=0,v=1},{ri=r2,r2=r2,s1=-52,52=s2, u=0,v=1}, {ri =-r2, r2=r2, sl =s1,52=0,u=0,v=—1}, {ri = -r2,
r2=r2,sl=s2,s2=s2,u=0,v=—1}

3,1
SFy
> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{rlz -r2,r2=r2,s1=252,s2=s2, u= —%,VZI}, {ri=-r2,r2=r2,5s1=0,s2=s2,u=—2,v=-3}

> sll := 2*s2:
zamproc(-2/3,1,0,-5/3,0,1,0,-1, rl,sll,-rl,s2):

0.0, 3522, - 352
rl
0,-671%0,0

> zamproc(-2,-3,0,1,0,1,0,-1, r1,0,-rl,s2):

3
0,0, 352, 32
rl

0,-2r1%0,0
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SFH1

1
> solve ([M[1,3],M[1,4],M[2,1], 211, fu,v,rl,sl, r2,s2});

M[2
rl=2r2,r2=r2,s1=0,52=52,u v:;—] [r]——r2,r2=r2,s]=252,32=s2,u=%,VZO} [r] 0,72=r2,s1=252,52=52,u , V=

l\)|'—-

L
2

{rl=0,r2=r2,s1=-s2,82=s2,u=2,v=2}, [r] 2r2,r2=r2,s1=-s52,s2=s2,u % O}, {(rl=-r2,r2=r2,s1=0,s2=s2, u=2,v=2}

SF!
> solve([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,xr2,s2});
{1‘1=2r2,r2=r2,s1=f72 s2=s2,u % =§} {rl=-3r2,r2=r2,s1=52,52=52,u=0,v==3},{rl=3r2,r2=r2,s1=-52,52=52, u=0,v

=3},{rl=0,r2=r2,s1=s1,52=0,u=v,v=v}
> 521 := -4*sl:
rll := 2*r2:
zamproc(5/9,1/3,0,2/9,0,1,0,-1, rll,sl,r2,s21):
37220, -351%,0
0,0,1551 72, -1551%

SF!
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});
{r1=2r2,r2=r2, s1=-52,s2=52,v=-3u+2},{rl =0,r2=r2, s1=-52,s2=52,v=u}
> rll := 2*r2:
vl := 2-3*u:

zamproc (u,vl,0,u-v1,0,1,0,-1, rll,sl,r2,-sl):
372235112, Qu—6)sI%0
0,0,9ur2sl,0

SEH!

7
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]], {v,rl,sl,r2,s2});

Pl =rl 2 =0, 51 = -s2, 52 =52, v= 2 _ 1}, {r1: P22 sl =52 s2=50,v= 21— 1}
2 2u—-1) 2

> vl := (3*u-2)/2:
zamproc (u,v1,0,u-v1,0,1,0,-1, rl,sl,0,-s1):
3rlsl
}’]214,%,0,0

0,r1%2slrl,0
1
SF;
> solve ([M[1,4],M[2,1],M[2,3],M[2,4]], {v,rl,sl,r2,s2});

{rlzﬁ,r2:r2,s]:—s2,s2:s2,v:3—”+1—}
2 2 2
> r2l := 2*rl:

vl := (3*u+l)/2:

zamproc (u,vl,0,u-v1,0,1,0,-1, rl,sl,r21,-sl):

3 ]2 3slrl Bu+5) —3s12,0
2
0,9 r1%u,0,0

1

SF

> solve([M[1,1],M[1,3],M[2,1],M[2,2]], {v,rl,sl,r2,s2});
r1=—r2,r2=r2,s]=—% us2+3s2,52232,v=32—u -1

SFys'!
> solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl,r2,s2});

{ri=-r2,r2=r2,s1=35s2,52=52,u=0,v=3},{rl=rl,r2=0,51=0,52=s2, u=u,v=0}, {ri =r2, r2=r2,s1=-3 52,82 =52, u=0,v= -3}, {rl =

f%,r2=r2,sl=2s2,s2=s2,u=?,\FIZ}

> r2l := -4*rl:
sll := 2*s2:
zamproc (35/3,12,0,-1/3,0,1,0,-1, rl,sll,r21,s2):
15012,0,0, 1552
rl

0, -63 r1%,0, 63 52
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L1

SFy

> solve ([M[1,1],M[1,4],M[2,1],M[2,3]], {v,rl,sl,r2,s2});
rl=-r2,12=r2, 51 =RootOf (u—1) 22 =3+ (-2u+4) 7)s2,s2=s2,v

_3RootOf (u—=1) Z2-3+(-2u+4) Z2) u—RootOf (u—1) Z2-3+(-2u+4) 72) -3u+3
RootOf (u—1) Z2=3+(2u+4) 7) -3

JArl=-r2,r2=r2,s1=s1,52=0,v=3u
-1
> solve ((u-1)* 272-3+(-2*u+t4)* 7, 7);

u=2+Vi—ut1 _tut2+4y it
| ,

u— u—1

> z1 := (u-2+sgrt(u”2-u+l))/(u-1):
sll := z1*s2:
vl := evala((3*zl*u-z1-3*u+3)/(z1-3));
zamproc (u,v1l,0,u-v1,0,1,0,-1, rl,sll,-rl,s2, full=false):

v1:=—u—2\/u2—u+1 +1
0 (4u\/u2—u+l+5u2—2\/u2—u+ —5u—2)rls2 _s22(3u2+2\/u2—u+ —7u+2) 0

u—1 (1,4—1)2

0. (4\/m+5u74)r12,0, ((2u—4)\/ W —u+tl +u2—3u+4)s22

w—1y7

> solve (2*u-3+sqgrt (u”2-u+l), u);

> z2 (u-2-sgrt (u”2-u+l))/ (u-1):
sl2 := z2*s2:
v2 := evala((3*z2*u-z2-3*u+3)/(z2-3));
zamproc (u,v2,0,u-v2,0,1,0,-1, rl,sl2,-rl,s2, full=false):

v2:=—u+2\/uz—u+1 +1
0 (5u2—4u\/uz—u+ —5u+2\/u2—u+ —2)r132 (—3u2+2\/u2—u+1+7u—2)322 0

u—1 (u—1)2

0 (—4\/m+5u—4)r12 0 s22((72u+4)\/ e +u273u+4)
s >0, w12
> solve (2*u-3-sqrt (u*2-u+l), u);
simplify (subs (u=8/3, v2));

w W oo

> vl := 3*u-1:
zamproc (u,vl,0,u-v1,0,1,0,-1, rl,sl,-r1,0):
0,2rlsl,sI%0
0, -3url®0,usl?
SFH1

1
> solve ([M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{rI:rl, r2=r2,sl=-52,52=s2,u=0,v= %}, {r]zrl, r2=r2,s1=s1,52=0,u=0,v= %}, {r]zrl, r2=r2,sl=s2,5s2=52,u=0,v= ﬂ}
T .

r2
L1
s,
> solve ([M[1,1],M[2,1],M[2,2],M[2,4]), {v,rl,sl,r2,s2});
{}’]:-I‘Z,FZZFZ,S]:g,SZZSlV:3—” —1}
2 2

1

55

> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {v,rl,sl,r2,s2});
{r1=fr2,r2=r2,s1=%s2u+352,s2=s2,v=3u+3]

> sll := (3*u+6)*s2/2:
vl := 3*u+3:
zamproc (u,v1l,0,u-v1,0,1,0,-1, rl,sll,-rl,s2, full=false):
0.0, 3 (Bu+8) us?  Bu+t8) Bu+5) us?
4 4rl
Bu+2) w+2) Bu+8)s2?
4

0, (-3u—8)ri%0,
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1
SFy
> solve([M[1,1],M[1,3],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});
(r1=—r2,r2=r2,s]=3s2,52=s2,u=0,v=—1},{r1=r2,r2=r2,s]=—3s2,sZ=s2,u=0,v=l},[r]=—%,r2=r2,s]=2s2,32=s2,u=—33—5,\):
_ﬂ]
4
> r2l := -4*rl:
sll := 2*s2:
ul := -35/3:
vl := -41/4:
zamproc (ul,vl,0,ul-v1,0,1,0,-1, rl,sll,r21,s2):
o, 838211 6352
’ 4 7 471
3
6017 o, 0, -60 522

L1

Sh

> solve ([M[1,1],M[1,3],M[2,1],M[2,4]], {(v,rl,r2,s2});
rl=-r2,12=r2,52=RootOf (3 Z2+u+1+(-2u—4) 7Z)sl,v

=(2Ro0tOf(3 Z2+u+1+(-2u—4) 7) > —RootOf(3 Z+u+1+(-2u-4) Z) u—u*>—RootOf(3 Z2+u+1+(-2u—4) 7)
+3u+1) A2RootOf(3 2 +u+1+(-2u—4) 2) u+RootOf(3 2 +u+1+(-2u—4) 2) —u—1)}

> solve (3* 7z"2+u+l+(-2*u-4)* 7, 7);

u 2 il rurl
3 303 3
> z1 := (1/3)*u+2/3+(1/3) *sqgrt (u”2+u+l) :
s21 := zl*sl:
vl := evala((2*zl*u”2-zl*u-u”2-z1+3*u+l)/(2*z1l*u+zl-u-1));
zamproc (u,vl,0,u-v1,0,1,0,-1, rl,sl,-rl,s21, full=false):

_—2uJu2+u+4 +u2—Ju2+u+4 +2u

vl ==
u+1
0 siri(w-4) V@ Fatl +i2+10u+4) 0 sPlut2 V@ rar ) Qe +2u T radl +5u+4VZrutl —4)
’ 3 T 27 rl
0 (5u2—4u\/u2+u+1 +5u—2yut+u+l —2);’12 slrl ((u+2)\/ u2+u+1 +u2+4u+2) 0
’ u+1 ’ u+1 ’
> solve (ut5+sqrt (u”2+u+l), u);
> z2 := (1/3)*u+2/3-(1/3) *sqgrt (u"2+u+l) :
s22 := z2*sl:
v2 := evala((2*z2*u”2-z2*u-u”2-z2+3*u+l)/ (2*z2*u+z2-u-1));

zamproc (u,v2,0,u-v2,0,1,0,-1, rl,sl,-rl,s22, full=false):

- 2uN e tutl +u + e futl +2u

u+1
0 s1<(7u+4]\/u2+u+1 +u2+10u+4)r1 0 513(fu72+v u2+u+1)(f2u2+2u\/ P+t —Su+4y P tutl +4)
’ 3 o 27rl
0 (4udu2+u+1 +5u2+2du2+u+d +5u—2)rﬂ Q—u—Z)Vuz+u+ﬁ +u2+4u+2)ﬂld 0
’ u+1 ’ u+1 ’
> solve (-u-5+sqrt (u”2+u+l), u);
simplify (subs (u=-8/3, v2));
8
3
=5

1
SF

> solve ([M[1,1],M[2,1],M[2,3],M[2,4]], {v,rl,sl,r2,s2});
{rl=-r2,r2=r2,s1=2s2,s2=s2,v=-3u— 1}, {rl=-r2,r2=r2,s1=0,s2=s2,v=u—1}

> sll := 2*s2:
vl := -3*u-1:
zamproc (u,v1l,0,u-v1,0,1,0,-1, rl,sll,-rl,s2):
3
0, 9u+6)s2rl, -3s2, - %
r

0,9r1%u,0,0
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> vl = u-1:
zamproc (u,vl,0,u-v1,0,1,0,-1, rl1,0,-rl,s2):
3
0,71 52 (u+2), -3 52, %
P

0,71%u,0,0
SFh1

32
> solve([M[1,1],M[1,2],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});

[r1:2r2,r2:r2,s1:—g,s2:s2,u:—L,v:i
4 12 2
> rll = 2*r2:
s21 := -4*sl:
ul := -7/12:
vl := 3/2:
zamproc (ul,vl,0,ul-v1,0,1,0,-1, rll,sl,r2,s21):
3
0,0, -63 512, B35
r2
32 3s1?
451777 4
1
SF
> solve ([M[1,1],M[1,2],M[2,1],M[2,4]], {v,rl,sl,r2,s2});
2
[r]Z—rZ,rZIrZ,sIZ—(u+2)S2,s2=s2,v= 3u thut2
2 w+1) 2(w+1)
> 51l := (u+2)*s2/(2*u+2):
vl := (3*u”2+4*u+2)/ (2* (u+l)):
zamproc (u,vl,0,u-v1,0,1,0,-1, rl,sll,-rl,s2, full=false):
0.0, 332uButd) Butd)sXu
T 4utd T 4rlwH1)?
0 (-3u—4)r? GBu+2)Bu+4) w+2)ris2 0
outl 4 w+1)? '
,1
Sy
> solve ([M[1,1],M[1,2],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});
{1‘1=2r2,r2=r2,s1=f%,s2=52,u=f%,v=1—7 Arl=3r2,r2=r2,s1=-52,82=52,u=0,v=—1},{rl=-3r2,r2=r2,s1=s2,s2=s2,u=0,v
=1}
> rll = 2*r2:
s21 := -4*sl:
ul := -5/9:
vl := 17/12:
zamproc (ul,vl,0,ul-v1,0,1,0,-1, rll,sl,r2,s21):
3
0,0, -60 572, 905
r2
3
32 0, 3s1r2’0
451 4

5,1
SF;

> solve([M[1,4],M[2,1],M[2,3]], {v,rl,sl,r2,s2});
(rl=rl,12=0,51=0,s2=s2,v=u}, {rl = -r2,r2=r2,51 =s1,52=0,v=3u— 1}, {rl =RootOf (2 72 =2 Z—1) r2,r2=r2,s1=s1,52=0,v=

2 _ _ 2 _ _
“RootOf(2 Z2—2 Z—1) Bu—1)}, [rl:—rZ,rZ:rZ,s]: 352 (RootOf Z+Qu=2) Z=3uw+2u=3)—utl) _ o> = pooiof( 2
-3u+RootOf ( Z+Qu—-2) Z-3u*+2u-3)+1

+Qu-2) Z-3 u2+2u—3)}, {ﬂ: %,rZZrZ,s]:—SZ,SZZﬁ,v: 37“ +;—} {ﬂ:

2 (RootOf(Bu=3) 2= +2u—1+0P—-1) Z+Q2*=5u+5) 7)) +u—1)
w—1) (RootOf (Bu—-3) 22— +2u—-1+?-1) Z+Q2u*-5u+5) 2)-1)
—1+(u2—1)7Z+(2u2—5u+5)7Z2)s],v:(RootOf((3u—3)7ZS—u2+2u—1+(u2—1)7Z+(2u2—5u+5)722)2u

—RootOf (Bu—3) Z—u*+2u— 1+’ —=1) Z+2u>=5u+5) ) u+RootOf(3u—-3) Z—>+2u—-1+P-1) Z+Q2u*-5u
+5) 2) +u—1)I(Roonf(<3u—3)_z3—u2+2u—1+(u2—1)_z+(2u2—5u+5)_22)(RootOf((3u—3)_z3—u2+2u—1+(u2
-1) Z+Qu*-5u+5) 2)-1))}

> solve(2* 772-2* 7-1, 7);

,r2=r2,s1=s1,52=RootOf(3u—3) 22—’ +2u

3

1 3
2 2

2

0| —
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> z1 := 1/2+(1/2) *sqrt (3):
rll := z1*r2:
vl := -z1*(3*u-1);
zamproc (u,v1l,0,u-v1,0,1,0,-1, rll,sl,r2,0):

v]::f(l +§) Bu—1)

2
2
r2 f,(1+\/T)r2s1,s12,0

0 _3(2+\/2T)r22u,0’512u

s

> z2 1/2-(1/2)*sqrt(3):
rl2 := z2*r2:
v2 := -z2*(3*u-1);
zamproc (u,v2,0,u-v2,0,1,0,-1, rl2,sl,r2,0):

v2:=—(1— —E) Bu-1)
2 2

—rzzf,—(ﬁ—l)rzu,sﬂ,o

0,33 —2)r2u (\/_‘22)’22” 0, 5%

> solve( 272+ (2*u-2)*_ 7z-3*u”2+2*u-3-u+l, 7);

—u+1+\/4u2—3u+3,—u+1—\/4uz—3u+3

> z1 := -utl+sqrt(4*u”2-3*u+3):
evala ((=3*u+zl+1)/(3* (z1l-u+l)));
s21 := - (2*u*sqrt(4*u”2-3*u+3)+4*u2-9*u+l)*sl/ (3* (5*u-1));
vl := z1;

zamproc (u,vl,0,u-v1,0,1,0,-1, rl,sl,-rl,s21, full=false):

2uVAP —3u+3 +412-9u+1

35u-1)

2] =- QuVTZ—3ut3 +4:2=9u+1)sI

15u-3
v1:=—u+1+\/4u2—3u+3
2P +Tu—-1)rlsING R —3u+3 — (413 —41 > —19u+4) rl sl

0,
15u—-3
_4(8u3+4\/4u2—3u+3 P3P 14u TR 3ut3 43l ut2 VA E 3 uts —4) usl
3Gu—1)2 ’
-1 (813 1437 3073 123112 —14uyaTZ —3ut3 431 ut2VaZ 3043 —4) QuyTZ —3ut3 4412 —9u+1)sP
271l (Su—1)>°
S aTE 303 -3 - 10uN AT 3043 - JiZ3013 2
0. (277 73u+3+5u74)r1{0_(8u +4VIT a3 - 23— 10uV AP 3053 —1Tu+2VaZ—3ut3 +4)s]
45u-9
> solve (u”2+(1/2) *u*sqgrt (4*u”2-3*u+3)-6*u+l, u);
simplify (subs (u=(14+4*sqrt(10))/9, vl));
114 410
579 9
i+2\/_10
3 3
> z2 := -utl-sqrt(4*u”2-3*u+3):
evala ((=3*u+z2+1)/(3* (z2-u+l)));
S$22 := - (-2*u*sqrt (4*u”2-3*u+3)+4*u”2-9*u+l) *sl/ (3* (5*u-1));
v2 = z22;

zamproc (u,v2,0,u-v2,0,1,0,-1, rl,sl,-rl,s22, full=false):

C2uAE—3u+3 4P -9u+l

3 G5u—1)

e 20 T30 g3+t —9ut1) sl

15u—3

v2i=-ut1 -4 —3u+3
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0 2 +Tu—-1)risiNdE—3u+3 — (44 41> =19 u+4) rl sl

5

15u-3
4(—8u3+4\/4u?—3u+3 P31 —14uVar—3u+3 —3lu+2V42—3u+3 +4)us12
3G5u—1)> ’
! ((u—l)(-8u3+4\/4u2—3u+3 P43 - 14uvaE—3u+3 -3lu+2V4i2-3u+3

2771 (Su—1)°
+4) QuVTT 3073 —4i2+9u—1) s7)
0. 0VTT 30T +5u—4) r20 (-8 +4VI7 3ut3 P +2837— 10uVAL 3013 +17u+2 A7 3013 —4) sP

45u—-9
> solve (u”2-(1/2) *u*sqgrt (4*u”2-3*u+3)-6*u+l, u);
simplify (subs (u=(14-4*sqrt(10))/9, v2));
14 410
9 9
4 2410
3 3
> solve ((3*u-3)* zZ"3-u”2+2*u-1+(u”2-1)* Z+(2*u”2-5*u+b)* 22, 17);
z1l := (-8*u”6+87*u”5+27*sqrt (-3*ut4+31*u”3-81*u”2+93*u-44)*u”3-183*u”4-54*sqrt (-3*u”4+31*u”3-81*

u”2+93*u-44) *ut2+47*u”3+27*u*sqrt (-3*ut4+31*u”3-81*u”2+93*u-44) +231*u”2-246*u+64) " (1/3) / (9* (u-1) ) + (4*
ut4-29*u”3+54*ur2-41*u+l16)/ ((9* (u-1)) * (-8*u”6+87*u”5+27*sqrt (-3*u”4+31*u”3-81*u”2+93*u-44) *u”3-183*
ut4-54*sqgrt (-3*u”4+31*u”3-81*u”2+93*u-44) *u”2+47*u”3+27*u*sqrt (-3*u"4+31*u”3-81*u”2+93*u-44)+231*u"2
-246*u+64) " (1/3)) - (2*u”2-5*u+5) / (9* (u-1)) :

1
(—8u6+87u5+27\/ 3ut 31w — 81 u? +93 u—44 1> — 183 u* — 54 -3 u* +31 0w — 81 u* +93 u— 44 1> +474°

9wu—1)
1\3
+27V =30t +31w — 81 u” +93 u — 44 u+231u2—246u+64) +(4u4—29u3+54u2—41l¢+16)/(9(u—1)(-8u6+87u5+27\/-3u1+31u3—81
3 2
Jo2d=Suds L (564875407 R e S B a4 i — 183 o
9u—1) 18 w—1)

1\3
— 54y 30 +31 w0 -8l u? +93 u—44 ¥ +47 63 +27V -3 u* +31 0w’ — 81 u” +93 u—44 u+231 u2—246u+64) —(4u* =293

+54u2—41u+16)/(18<u—1>(—8u6+87u5+27J—3u4+31u3—81 u? +93 u—44 P - 183 u*

1\3
—54y 30 +31 w0 -8l u? +93 u—44 ¥ +47 63 +27V -3 u* +31 0w — 81 u” +93 u—44 u+231 u2—246u+64) )

2 _
—% W [ — (884875 +27V BP0 BT 2 T3 0= i — 183 o
u— -

9m—-1)

oL
2

1\3
—54y 30 +31 w0 — 81 u? +93 u—44 1 +47 03 +27V -3 0t +31 w0 — 81 u? +93 u —44 u+231 u2—246u+64) —(4u* =293

+54 42 — 41 u+16)/(9 (w—1) (—8u6+87u5+27J S3ut 431w — 81w +93 u—44 ® — 183

1\3
—54y 30 +31 w0 -8l u? +93u—44 ¥ +47 63 +27V -3 u* +31 0 — 81 u” +93 u—44 u+231u2—246u+64) )))

1
-m(-8u6+87u5+27\/—3u4+31u3—81 W +93u—44 1P —183u* =54\ -3ut +31 0w — 81 u? +93 u—44 1 +474°
v—

1\3
+27V =36t +31w — 81 u? +93 u — 44 u+231 u2—246u+64) —(4u* =293 +54 1% - 41 u+16)/(18(u—1) (—8u6+87u5+27\/ 3 3lu -8

3)_2u2—5u+5 1
9u—1) 2

[IJT [9(1—1)(—8u6+87u5+27\/ S3ut 431w — 81 u? +93 u—44 ® — 183 u
u-—

1\3
—54y 30 +31 w0 — 81w +93 u—44 ¥ +47 63 +27V -3 u* +31 0w — 81w +93 u— 44 u+231 u2—246u+64) —(4u* =293

+54 4> — 41 u+16)/(9 (w—1) (—8u6+87us+27\/ “3ut 431w — 81 u? +93 u—44 ® —183 u*

1\3
— 54y 30 +31 w0 — 81 u? +93 u—44 1 +47 03 +27V -3 0t +31 w0 — 81 u? +93 u — 44 u+231 u2—246u+64) )))

> rll := -r2*(zl+u-1)/((u-1)*(z1-1)):
s21 := zl*sl:
vl := (z1"2*u-zl*u+zl+u-1)/(zl1*(z1-1)):

#zamproc(u,v1,0,u-v1,0,1,0,-1, rll,sl,r2,s21):

> # IpoBepKa 3amMCaHHOTO PelleHNs
solve (2% (u-1)* 2°3-(5%u-7)* 2°242* (u-2)* 2-1, 7);
z2 = (35*u”3+18*u*sqrt (-3*u”4+31*u”3-81*u”2+93*u-44)-75*u"2-18*sqgrt (-3*u”4+31*u”3-81*u”2+93*u-44)
+69*u=-37)"(1/3)/(6* (u=1) )+ (13*u”2-34*u+25) / ((6* (u-1)) * (35*u"3+18*u*sqrt (-3*u”4+31*u”3-81*u"2+93*u-44)
=75*%u”2-18*sqrt (-3*u”4+31*u”3-81*u”2+93*u-44)+69*u-37) "~ (1/3)) +(5*u-7)/ (6* (u-1)) :
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113
(35u3+18J—3u4+31u3—81u2+93u—44 u—=75u> =18V -3u* +31w’ — 81 u* +93 u—44 +69u—37)

6w—1)
2 _ —
+ 13u”—34u+25 l\3_1_65(14 ’17)’
v
6(u—1)(35u3+18\/—3u4+31u3—81u2+93u—44u—75u2—18\/—3u4+31u3—81u2+93u—44 +69u—37)
113
7(35u3+18\/—3u4+31u3—81u2+93u—44u—75u2—18\/—3u4+31u3—81u2+93u—44 +69u—37)
12w-1)
_ 130> —34u+25 Su—7
3 T T y) 2 T T ) N3 6w-1)
12(u71](35u +18\/f3u +31w =81 u”+93u—44 u775u718\/f3u +31uw’ =81 u”+93u—44 +69u737)
1\3
uw + Bu+31w —8lu" +93u— u—"75u" — Bu+31w —81u" +93u— +69 u—
T (350 +18V 31317 Sl 190804 u—T751>— 18V 3P 1310 — 8L 193 044 +69u—37)
2 6wm—1)
B 13 4% —34u+25 ]]
[NEREE
6(u—1)(35u3+18\/—3u4+3lu3—81u2+93u—44 u—=T5u =18+ -3u +31w — 81 u* +93 u —44 +69u—37)
1\3
(35 + 18V 338 B B —d u—T512— 18 3P 3P B 1930 — 44 +69u—37)
12w—1)
_ 13> —34u+25 5u—7
6wu—1)

113
12wm—1) (35u3+18\/ SBut 31w —81wP +93u—44 u—75u* - 18y -3 +31u> — 81 u> +93 u —44 +69u—37)

113
l—[lﬁ [ (353 418V 3P 2SI 2490 a4 u—-751— 18V 324318 —SLi2 193 u—44 +69u—37)
2

6(u—1)
B 130> =34 u +25 ]]
113
6(u—1)(35u3+18\/ SBut 31w - 81 wr +93u—44 u—75u> — 18y -3 u* +31u — 81 u” +93 u—44 +69u—37)
> rl2 = z2*r2:
S22 1= (2%2272-2%z2-1)*sl/ (3%z2):
V2 1= (2%2273-4%2272+4%z2+1) / ((22-2)*(2*z2-1) *22) :

#zamproc (u,v2,0,u-v2,0,1,0,-1, rl2,sl,r2,s22):
NSF75’ U (v#u). PesynbTar nmpou3BONBHOI 3aMEHbI :

> M := zamproc(u,v,v-u,0,1,0,0,1, rl,sl,r2,s2):
(2u—sl)rl®>=(u—v)s2—sl)r2rl —r2*sl) (rl +r2)
rls2—slr2 ’

2vrlr2 22 w—v+3)
3

-2 (—VZLI +r2 (u—v)) rl 224351 (u 2+ ) s2=3r%sI?

>

rls2—slr2

-rl (u—v)s23—2s1(—vr1+r2 (u—v-l—i))322-I—s12(3r1u+r2v)s2—3rls]3 ) )
2 (s14s2)s] ((-u+v—1)s2"+sl (u+1)s2—s1")

rls2—slr2 rls2—slr2

5 5 sl u—=vyr2 +2r1 (—s]v-i—sZ (u—v+3j) P2+ (-3slu—s2v) ri2r2+3rP sl
(Cutv=1r2Z2+rl w+1)r2=rl7) rl (rl +r2) 2

>

rls2—slr2 rls2—slr2 ’
2 () —
25l [_s]z_v +(u—v)s2) 22 =3 (us12+2v;1s2 _s2 (u3v+3) )r]r2+3r12512
rls2—slr2 ’
7(sl+s2)((r2u—r1)s12—s2(r2(u—v)—r])s]—r]sZz)
rls2—slr2
2,1
S
> solve ([M[1,2],M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});
2,1
SFS
> solve ([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});
SE 1

> solve([M[1,3],M[1,4],M[2,1],M[2,2],M[2,4]1], {u,v,rl,sl,r2,s2});
{(r1=0,r2=r2,s1=sl,s2=-sl,u=—=3,v= =3}, [r]:rl, r2=2 r],s]zs],s2:—s1,u:—%,VZO]

SF!
> solve([M[1,1],M[1,4],M[2,1],M([2,2],M[2,3]], {u,v,rl,sl,r2,s2});
{r1=rl, r2=fr1,s1=s1,s2=%,u=0,v=3}, {ri=rl,r2=-rl,s1=0,52=s2,u=0,v=3}
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3,1
SF

> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});
{rl=rl,r2=rl,sl=sl,s2=-sl,u=0,v=1}

3,1
S,

> solve([M[1,1],M[1,3],M[2,1],M[2,2],M[2,3]], {u,v,rl,sl,r2,s2});
{rl=rl,r2=-rl,s1=s2,52=s2,u=0,v=3}

3,1
SE;
> solve([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{r1=0,r2=r2,s1=sl,s2=-sl,u=3,v=06}, }’12}’],}’2:2}’1,3]:5‘],32:-S],u:%,V:%
> zamproc(3,6,3,0,1,0,0,1, 0,s1,r2,-sl):
r2%,0,351%,0
0,37r2%0,0

3,1
P
> solve ([M[1,1],M[1,3],M[2,1],M[2,2],M[2,4]], {u,v,rl,sl,r2,s2});

2 2
{r] =rl,r2="-rl,sl= 52 (RootOf( 7 ;_2 Z+9) +3) ,82=s2,u= RootOf( ZZ+2 Z+9) _ %,v:RootOf(fZ2 +27Z+9)]

3,1
SF
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{ri=r2,r2=r2,sl=sl,s2=-sl,u=0,v= -3}
3,1
SF
> solve([M[1,1],M[1,3],M[2,1],M([2,3],M[2,4]], {u,v,rl,sl,r2,s2});
{ri=rl,r2=-rl,sl1=s2,52=s2,u=0,v=—1}
3,1
SFj
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1], {u,v,rl,sl,r2,s2});
{ﬂ:%,r2=r2,sl=sl,s2=—sl,u=0,v=—

N | w2

}

3, 1
Sk
> solve ([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]], {u,v,rl,sl});

{rl=-r2,s1=RootOf (3 72— Z—1) s2,u=-3RootOf(3 72— Z—1) +3,v=-9RootOf (3 72— Z—1) +6}
> solve(3*_2"2- 72-1, 7);
13

+ =

L L/
6 6 6 6

> # yacTHHU ciyyyan yxoma B 4-27
z1l := 1/6+(1/6)*sqrt(13):
sll := zl*s2:

ul := -3*z1+3;
vl := -9*%z1+6;
zamproc (ul,vl,vl-ul,0,1,0,0,1, rl,sll,-rl,s2):
wl= 2 — Y13
2 2
v ::%_3\/ 13

2
oo C1VT) 2 2(16+VT3) 52
o 6 ’ 2771

0, (7+\/21_3)r12’0,0

> z2 := 1/6-(1/6)*sqrt(13):
sl2 := z2*s2:
uz2 = -3*z2+3:
v2 = -9%z2+6:
zamproc (u2,v2,v2-u2,0,1,0,0,1, rl,sl2,-rl,s2):
0.0, (11 +m)s22, 2 (-16 +VT3) 523
6 27 rl

0. (-7+\/21_3)r127070

DaexkTpoHHbL KypHaI. http://www.math.spbu.ru/diffjournal 95



Huddepernyuarvroe ypasrnenus u npoueccor ynpasaenua,N. 2, 2018

SFH1

1
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});

{ﬂ:rl, r2=2rl,sl=sl,s2=-sl,u= —%,V:O}, {ri=0,r2=r2,s1=sl,52=-sl,u=—3,v=-3}, {ﬂ:rl, r2= %,s120,52=s2,u= %,V:% s
sl 3 3 3
[r]:O, r2=r2,sl=sl,s2= 7’14: E,V: E}’ {r]zrl, r2=-rl,sl=sl,s2=2sl,u= _571):0}’ {ri=rl,r2=-rl,s1=0,s2=s2,u=—-3,v

=-3}
L1
S
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {u,v,rl,sl,r2,s2});
{rl=rl,r2=rl,sl=sl,s2=-sl,u=0,v=1}
SF1

5
> solve([M[1,4],M[2,1],M[2,2],M[2,4]], {u,rl,sl,r2,s2});
{r1=0,r2=r2,s1=sl,s2=-sl,u=v}, {r]zrl, r2=-rl (v=2),s1=sl,s2= —s],u=—_vz+#}
v—
> r2l = (2-v)*rl:
ul := (v-1)*(v=-3)/(v-2):
zamproc (ul,v,v-ul,0,1,0,0,1, rl,sl,r21,-s1):
w=3)(F=3v+3)r? 3= =3)risl w-3)sl*v
v—2 ’ v—=2 ’ v—2
0,0, -sIrl (v=3)%0

,0

SEH!

7
> solve ([M[1,3],M[1,4],M[2,1],M[2,4]), {v,rl,sl,r2,s2});

{r1=0,r2=r2,sl=sl,s2=-sl,v=2u+3}, [r] =rl,r2= il

,S]:SJ,SZZ-S],V:2M+3}
u+2
> vl = 2*ut+3:
zamproc (u,vl,vl-u,0,1,0,0,1, 0,sl,r2,-sl):
22,1251 u, 0,0
0, (u+3)r2% -3r251,0

SFH1

11

> solve ([M[1,4],M[2,1],M[2,3],M[2,4]), {v,rl,sl,r2,s2});

{rl=0,r2=r2,s1=sl,s2=-sl,v=2u}, {rl=rl,r2= r]l ,sI=s],s2=fs1,v=fu+3}
u—

> vl = 2*u:
zamproc (u,vl,vl-u,0,1,0,0,1, 0,s1,r2,-sl):
P22, 2 sl (u—3),351%0
0,72%u,0,0
> vl := 3-u:
rll := (u-1)*r2:
zamproc (u,vl,vl-u,0,1,0,0,1, rll,sl,r2,-sl):
22 u (P =3u+3),2r2sluQu—3),3s%u,0
0,72242,0,0

SFH!

12
> solve ([M[1,1],M[1,3],M[2,1],M[2,2]], {v,rl,sl,r2,s2});

[rlzrl, r2=-rl,sl= ;— 32u+s2,s2=32,v:2u+3}
L1
SRy
> evala([solve([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl})]);

. 3 2_ . 3
(1 =-r2,s1=52,u=0,v=—3}, [r1=Rooz0f(_Z3+12_z+4) y2,51 = \RoolOf( Z 412 Z+4) R‘G"”Of( 2412 Z7+4) +10)s2

-RootOf (2 +12_Z+4)> +RootOf (2 +12 _Z+4) —13,v=-RootOf(_Z +12 _Z+4)* +RootOf( 2 +12 Z+4) — 16”

> solve(_273+12*_7Z+4, 7); \
1\3 4
W3 [(-C+2y17) - —
a2y 4 )" 2 N s2ym) "
113> P 13 2
(242y77) (242477)

>
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113
s I3 -(2+2JT7) \"—————i——TT;
(+2v17) 2 - (2+42vT17)
2 G+aym)' " 2
> 21 := (- (242%sqrt(17))~ (1/3) +4/ (242%sqrt (17))~ (1/3)) :
rll := zl*r2:
S11 := (1/6)* (2172-21410) *s2:
ul := -z172+z1-13:
vl := -z1"2+4z1-16:
zamproc (ul,vl,vl-ul,0,1,0,0,1, rll,sll,r2,s2):
213 113
_3r22((\/1_7—1)(2+2\/1_7)\ s (242017) " 42) 0.0
] ,0,0,
213 213 113 113
(1 G@42yTT) VT 267 0 +2VTT) —128 2 +2VTT) VT 440 (242yTT) ' 1064) 52°
4812
0 2 (T +7) Gy ) s as 4t (VT 43) 2yT) ) 0
, ; 0,
213 213 13 13
(sr2yT) v 123 0 12yTT) =59 2 42yTT) VT 419 (242 JTT) | —464) 522
24
> # mpoBepka BalMCAHHOTO PeleHUS
rho := (2+2*sqrt(17))"(1/3):
u2 := ((sqrt(17)-9)*rho”2-4*(sqrt(17)+1)*rho-40)/8:
v2 := u2-3:
rl2 := (-rho+4*rho”(-1))*r2:
s1l2 := -(u2+3)*s2/6:
zamproc (u2,v2,v2-u2,0,1,0,0,1, rl2,sl2,r2,s2):
213 113
_3r22((J1_7—1)(2+2J1_7)\ s (242017) " 42) 0.0
] ,0,0,
213 213 113 113
(1 Ga2yTr) VT 267 0 +2VTT) 128 2 2VTT) VT 440 2 42VTT) ' - 1064) 523
4812
o 2 (T 47) Gy ) s as 4t (TT 43) 2yT) ) o
, ; 0,
213 213 1\3 13
(sr2yT) v 123 0 +2yTT) 59 (2 42yTT) VT 419242 JTT) | —464) 522
24
> evala(ul-u2);
evala (v1l-v2);
0
0

Nave

14
> solve([M[1,1],M[1,4],M[2,1],M[2,3]], {v,rl,sl,r2});
{rl=rl,r2=-rl, sl =RootOf(_Z2+2+(-u—3)_Z) s2,v=2RootOf ( 22 +2+(-u—3) _Z) +u—1}, {rl=rl,r2=-rl,s1=0,v=u+3)
> vl = ut3:
zamproc (u,vl,vl-u,0,1,0,0,1, r1,0,-rl,s2):
0,712 (u—3),352%,0
0,71%u, 0,52

> solve( 27°2+2+(-u-3)* 2, 7);
3 JiZ 3 JiZ
w S Juwtbutl M5 Jurdbutl
2 2 2 2 2 2
> z1 := (1/2)*u+3/2+(1/2)*sqrt (u*2+6*u+l):
sll := zl*s2:
vl := 2*zl+u-1;
zamproc (u,vl,vl-uv,0,1,0,0,1, rl,sll,-rl,s2, full=false):

ﬂ:=2u+2+¢u2+6u+1
o VTTEurT +3u+13) ris2 352 (w+3) VP T6utl +ud+6u+3) |
, 5 : ; :

2 N ET e 2 2
Q-( AT _1)ﬂao,«u +6u+7)Nur+6u+1 +ud+9u +21u+1ﬂs2

2

> solve (ut5+sqrt (u”2+6*u+l), u);
subs (u=-6, vl);
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> z2 (1/2)*u+3/2-(1/2) *sqrt (u"2+6*u+l) :
sl2 := z2*s2:
v2 = 2*z2+u-1;
zamproc (u,v2,v2-u,0,1,0,0,1, rl,sl2,-rl,s2, full=false):

v2:=2u+2—\/u2+6u+1
0 (5 V@ T6atl —3u—13) ris2 _3((—u—3)\/u2+6u+1+u2+6u+3)s22 0
) 5 , 5 ,

2 (26, 3 2
O,(\/m+l)r12,0, 52 (( w—6u 7)x/u2+6;4+1 +u+9u +21u+11)

> solve (-u-5+sqrt (u*2+6*u+l), u);
L1
SF
> solve ([M[1,4],M([2,2],M[2,3],M[2,4]], {u,v,rl,sl,r2,s2});

{rl=O,r2=r2,s1=s1,s2=R00t0f(_sz_Z+l)sI,u=0,v=0},{r1=r1,r2=r2,s1=sl,52=fsl,u=0,v=f%}
’

L 1
st
> solve([M[1,1],M[2,1],M[2,2],M[2,4]], {v,rl,sl,r2,s2});

[r]:rl,r2=—r1,s1:— 52 ,S2:s2,v:2u+3}
u+1

1

s

> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {v,rl,sl,r2,s2});
{r1=r1,r2=—rl,sl=—;—s2u+sZ,sZ=s2,v=3u—3]
> vl := 3*u-3:

sll := (3-u)*s2/3:
zamproc (u,vl,vl-u,0,1,0,0,1, rl,sll,-rl,s2, full=false):

4523 (u—%) u—3)(u—06)

0,0, - (u—6) us2? .
3 27rl
0 ’(M*6))’]20 (u—6)(u2—5u+3)s22
> s Vs 9

SFy!
> evala([solve([M[1,1],M[1,3],M[2,2],M[2,3]1], {u,v,rl,s2})]);
1

Hrl =RootOf(9 22 +21 Z'+4 Z2+3 7243 Z+1)r2,s2= E((39 RootOf(9 22 +21 Z'4+4 243 2243 Z+1)> +37 RootOf(9 2

121 Z+4 P43 243 Z+1) +2R00t0f(9 2 +21 Z'+4 2 +3 243 Z+1) +9RootOf(9 Z+21 Z+4 P +3 2
+3 Z+D)*+7) s1),u=25Root0f(9 Z+21 Z*+4 2 +3 243 Z+1) =18 RootOf(9 Z+21 Z'+4 B +3 2 +3 z+1)*

—24 RootOf(9 2 +21 Z4+4 243 243 Z+1)°—16RootOf(9 2 +21 Z'+4 2 +3 2 +3 Z+1) +4,v=

148 RootOf(9 2 +21 244 243 2243 Z+1) 456Ro0t0f(9 2 +21 Z'+4 2 +3 243 7+1)°
5 5

+ 187 RootOf(9 242 244 P43 243 Z+1)1 261 Ro0t0Of(9 2421 244 P+3 243 z+1)* _é] =252
5 5 5 ) ’

=sl,u=0,v=3}}

1
Sy
> solve([M[1,1],M[1,3],M[2,1],M[2,4]], {v,r2,s2});
2 _ _ _ 2 _ _ _
{rZ:—r],s2:Root0f(7ZZ—372—u+2)sI,v:Romoﬂ Z2=3 Z—u+2) u—2RootOf( Z* =3 Z—-u+2) 2u+1}
RootOf( 2 =3 Z—u+2)

> solve(_272-3* 7Z-u+2, _7);

i+\/1+4u 3 JT1+4u
2 2 72 2

> z1 := 3/2+(1/2)*sqrt (1+4*u):
s21 := zl*sl:
vl := evala((zl*u-2*z1-2*u+l)/z1);
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zamproc (u,vl,vl-u,0,1,0,0,1, rl,sl,-rl,s21, full=false):
_ 2uVT+du +2 +VTF4u —2u+5

vl :
2(wu—2)
o st (w+ VTFaw +7u-2) o s (w+7) VTFau +9u+11)
’ 2 » 2rl
o, uTF T +22 —VTFw -17) 3 (w=3)VTFw +3u=3)sirl
’ 2u—4 ’ 2u—4 ’

> z2 3/2-(1/2) *sqrt (1+4*u) :
s22 := z2*sl:
v2 := evala((z2*u-2*z2-2*u+l)/z2);
zamproc (u,v2,v2-u,0,1,0,0,1, rl,sl,-rl,s22, full=false):

g 2uNTH4u +2° —VT+4u —2u+5

V.

2 wu—2)
o s+ VTFTw =7u+2) 1 s (w+7VTFAw -9 u—-11)
’ 2 T 2rl
0 (w—2uTTa0 +VT 780 —17) 11> 351 (w=3)VTTF0 =3 u+3) sl 0
’ 2u—4 ’ 2u—4 ’
> solve (-5+sqgrt (1+4*u), u);
simplify (subs (u=6, v2));
6
15

1
SE

> solve ([M[1,1],M[2,1],M([2,3],M[2,4]], {v,rl,r2,s2});
2 _ 2 _ _ _
r]:rl,rZ:—r],s2:RootOf(7ZZ—u—1)s],v:ROOtOf(Z u—1) u+RootOf( ZZ—u—1) —2u—2
RootOf(iZ2—u—1)

> solve( 2"2-u-1, _7);

Nu+l,Vu+l1
> z1 := sqgrt(u+l):
s21 := zl*sl:
vl := evala((zl*u+zl-2*u-2)/z1);

zamproc (u,vl,vl-uv,0,1,0,0,1, rl,sl,-rl,s21, full=false):
vi=u-2Ju+l +1
0 sl((3u—2)m+u2+2u—2)r1,3S12u’_((u+2]m+u2+2u+2)s13
VETT +1 1l (VT FT +1)
0, 2VaFT +u+2) 20,0

> z2 := -sqrt(u+l):
522 := z2*sl:
v2 := evala((z2*u+z2-2*u-2)/z2);

zamproc (u,v2,v2-u,0,1,0,0,1, rl,sl,-rl,s22, full=false):
v2i=u+2Vu+l +1
0, sl ((3u+2) VEFT i +2u—2) sl sP((cu—2)VuFT +2 +2u+2)
VuFT -1 il (VaFT - 1)
0, (-2VTFT +u+2) r12,0,0

SFs'!

> evala([solve([M[1,1],M[1,2],M[2,2],M[2,3]], {u,v,rl,sl})]);

[{r1=RootOf(3 22— Z—1)r2,51=(3 RootOf(3 22— Z—1)2=3RootOf(3 22— Z—1)—1)s2,u=9 RootOf(3 Z— Z—-1)*=6,v
=9 RootOf(3 22— 7Z—1) —9}]

> solve(3* 7"3- 72-1, 7);

N Go+ayTr) " B 2
113 1\3 6 113
Go+4v77) 2 (e+ayTT) 1 N 3 (36 +4V77)
6 3G61ay) 12 3(64+4v77) :
N Gotaym)'" 2 J
_(36+4W)1\3 B 1 B 6 3 (364477)
12 3 (36+4y77) 2
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> z1 := (1/6)*(36+4*sqrt (77))"(1/3)+2/(3* (36+4*sqrt (77))"(1/3)):
rll := z1*r2:
sll := evala(3*z172-3*z1-1) *s2;
ul := evala(9*z172-6);
vl := evala(9*z1-9);
zamproc (ul,vl,vl-ul,0,1,0,0,1, rll,sll,r2,s2):

Jr(36+4JW)]\3 _(36+4W)]\3W _25(36+4vTT) |, (36+4VTT
4

12 24 8
) ~ (e +ay77) " V7T N (6+ay77) "
4 4

)2\3

213
sl = |- )

V7T

1— s2
3

ul gy 9036 +44\/_77

v1:=3(36+4\/7)1\3 +27(36+4W)2\3 _3(36+4W)2\3W 9
2 8 8

0.0 (3Ge+ayTT) " V7T 25 (36 +4vTT) 22 )

113
36 +4VTT) | JTT +6 (36 +4TT) | +88) 522

213

3 (36 +4377) VT —6 (6 +4vTT) =3

—~ 00|

36+4\/?)1\3

4r2

27T =9) Go+ayTT) " —a GosayTT) " 06)
7252

TT7 423 (36 14v77) "~ 36) 52

.0,0,

(33Gosay ) T 2207 Gorav ) 270 Goay ) T 108 Goray ) S s0n) o2

24

SEH!

33
> solve ([M[1,1],M[1,2],M[2,1],M[2,4]), {v,rl,sl,r2,s2});

2 _
[r1:r1,1*2:—r1,slz— s2=s2,v= 2w —dut3 4;+3 }
"—

>

u

> s21 : (2-u) *sl:
vl := (2*u”2-4*u+3)/(u-2);

zamproc (u,vl,vl-u,0,1,0,0,1, rl,sl,-rl,s21, full=false):
b m 200 —4ut3

u—2
0,0, usl(w—2) w—3) s w=3) (*=3u+3)
,0, ; p
0 3w=3)r>  w=3) (P -5u+3)slrl 0
’ u—2 ’ u—2 ’

1
SF

> evala([solve([M[1,1],M[1,2],M[2,2],M[2,4]1], {u,v,rl,s2})]);

[{r1=RootOf( 7"+ 2+ 2~ Z—1)12,52=-RootOf( 7'+ 2+ 2~ Z—1) sl,u=-RootOf( 7'+ P+ Z— Z—1)°—RootOf( 7+ 7
+ 22— Z-1)+2,v=-6RootOf( 2+ 2+ 2~ Z-1)—5Ro0t0f( 2+ 2+ 7~ Z—1)=2RootOf( Z*+ 2+ 2 - 7-1)*
+8}, {(rl=r2,52=-sl,u=0,v=—1}]

SF31

3
> evala([solve([M[1,4],M[2,1],M[2,3]], {u,rl,r2,s2})]);

[}’]:0, r2=r2, s2= —sl,uZZX], {rl=-vr2+2r2,r2=r2,s2=-sl,u=-v+3}, {}"]:}"2(—2 RootOf(2_23—3+(2 v+2)_Z-I-(-v—2)_ZZ)2

+RootOf (2 22 =3+ Q2v+2) Z+(-v=2) ) v=2),r2=r2,52=RootOf (2 72 =3+ Q2v+2) Z+(-v-2) Z)sl,u=

4 RootOf(2 2 -3+Qv+2) Z+(-v=2) A)° 4 2Root0f (2 2-34+Qv+2) Z+(-v=2) A)v

3 3
3 _ _y 2
—_ 2Ro0t0f(2 7 3+(23V+2) Z+(v=2) 7) +23—Vf%], {r1=0,r2=r2,s2=Root0f(2_szv+2+(*V72)_Z) sl u
2 _ _y— _
= (2Ro0tOf(2 Z V;(H‘Z]V 2.2 +v 6”}, {rl:—r2,r2=r2,s2=R00t0f(2_22+3+(-v—4)_Z) shu=3
-
4 4RootOf(2 Z+3+(-v=4) 2) _2”
3 3
> solve (2% 773-3+(2*v+2) * 7+ (-v-2)*_Z"2, Z);
2 2 1
1 6(_V+___Vz]
(122 -22v+134 43 +6V 371397 37 -270v1513) _ 9 9 36
6

113
(C122—42v 4134 43 464y 3F 1307 37270753513 )
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113
(-12»2—42v+134+v3+6\/ —3v4+39\;’—3vz—270v+513)
12

(5053 ¥
9 9 36

+

L1
3

<

241

+
6 3

1\3
(122 —42v 4134 43 46V 3F 1397 3727075513 )

1\3
1 (—12»2—42v+134+\ﬁ+w—3v4+3919—3\2—270v+513)
+E I3 3

6 (g-v+-£ - L @J
+ 9 9 36

B

113
(C12—42v 4134 43 464y 3F 1307 37270753513 )

113
(V-2 +134 4P +6V3F 1397 -3 727071513

12
3(%\/«%%7%1}2] v 1
+ + -+ =
36 3

1\
(—12v2—42v+134+v3+6\/—3v4+39v3—3v2—270v+513)

1\3
1 (c122-92v+134 43 +6V 371397 3727071513
7|V 6

6(3v+3—1—\?j
9 "9 "3

+

113
(12 —42v 4134 43 46y 3F 1397 3727075513 )

> z1 = (1/6)* (-12*v"2-42*v+134+v"3+6*sqrt (-=3*v"4+39*v"3-3*v"2-270*v+513) )" (1/3)-(6*((2/9)*v+2/9-(1/36
*y~2)) [/ (=12*v"2-42*%v+1344v" 3+6*sqrt (-3*v N 4+39*%yr3-3*y"2-270*v+513) )~ (1/3)+(1/6)*v+1/3:
rll := 2% (-2*z1"2+z1*v-2):
s21 := zl*sl:
ul = -4*z172%(1/3)+2*z1*v* (1/3)-2*z1* (1/3)+2*v*(1/3)-7/3:
#zamproc (ul,v,v-ul,0,1,0,0,1, rll,sl,r2,s21, full=false):
> solve (2% Z72-v+2+(-v=2)* 7, 7);

X+l+LLﬂbZ£nz+l_LLﬂﬂ;£
4 2 4 4 2 4
> z1 := (1/4)*v+1/2+(1/4) *sqrt (v"2+12*v-12):
s21 := zl*sl:
ul := (2*z1+v-6)*v/(2*(v=-2));

zamproc (ul,v,v-ul,0,1,0,0,1, 0,s1,r2,s21):

JTZ_____Z___
3v_5+ +12v—12 v

2 2
2v—4

o sir2(vr2 4P F12v—12) (P v/ FF12v—12 - 10v+24) 342+ FFE=T3) 5P 0

16v—32 16

0 vv+2 - T F12v-12) 2 0 vsi? (2 4+ vy FF12v—12 +6v—24)
’ 4v-38 o 8v—16
> z2 (1/4)*v+1/2-(1/4) *sqrt (v*2+12*v-12) :
522 := z2*sl:
u2 := (2*z2+v-6)*v/(2* (v=-2));
zamproc (u2,v,v-u2,0,1,0,0,1, 0,s1,r2,s22):

JTT____j__
3v o J[Prnv-n

ul ==

ul == 2 2
2v—4
2
2 st (v 2P 710 -12) WP T1v=12 42 —10v+24) 3 (v—2 1y P F12v=12) sP2 o
’ 16v—132 ’ 16 ’
0 v(v+2+x/;+12v—12)r22 0 vs]z(vz—v\/?+l2v—12 +6v—24)
’ 4y-8 v 8v—16

> # yxom B 4-14
solve (2* 772+3+(-v-4)* 7, 7);

ek TpoHHBIH KypHaJI. http://www.math.spbu.ru/diffjournal 101



Huddepernyuarvroe ypasrnenus u npoueccor ynpasaenua,N. 2, 2018

Y oi14 Yy t8v=38 V+8v—8 Yy Yyvy+dv=3 V+8v—8
4

s

4 4 4
> z1 := (1/4)*v+1+(1/4) *sqrt (v"2+8*v-8):
s21 := zl*sl:
ul := (1/3)*v+4*z1*(1/3)-5/3;

solve(u = (1/3)*v+4*z1*(1/3)-5/3, Vv);
zamproc (ul,v,v-ul,0,1,0,0,1, rl,sl,-rl,s21):

I A T
303 3

2u+2+\/u2+6u+1,2u+2—\/u2+6u+1
o st 42) VT8V 8 4 +6v=20) r1 352 (v+4) VP A8v-8 +P+8v—4)

4 8 ’

0 (2\/?+8v—8 +v+7) rI? 0 (3 W2 +8v—8 4312 +8V P +8v—8 128 v+28) 512
) 3 .0,

24

SF3!
> ([solve([M[1,3],M[2,1],M[2,3]], {u,rl,s2})]);
(rl=-r2,52=51,u=0}, {rl =RootOf (_Z' +V +(3V —6v+4) Z+(»-2v=3) Z+(-2v+3)_2) r2,52= (sl (2 RootOf(_Z* +V* +(31*

—6v+4) Z+(P=2v=3) 2+ (-2v+3) Z)v=3RootOf( Z*+V +(3V—6v+4) Z+(F-2v=3) Z+(-2v+3) 2) +) |

(RootOf ( Z* +P + (3P —6v+4) Z+(F=2v=3) 2 +(-2v+3) 2)* —RootOf( Z*+* +(3V* —6v+4) Z+(P—2v=3) Z+(-2v

+3) ) v+2RootOf ( 2+ +(3V=6v+4) Z+(F=2v=3) Z+(-2v+3) 2)=2),u=(RootOf( Z*+V+(3V-6v
+4) Z+(P=2v=3) Z+(-2v+3) B)?—RootOf( Z2+*+(3 VP —6v+4) Z+(P—2v=3) 2+ (-2v+3) 2) —v+1) |
(RootOf(_Z'+V + (3 —6v+4) _Z+(F—2v=3) _Z+(-2v+3)_2) -1)}]

NSF, g' ! (W # v-u). PesynbTar IpoHM3BONILHOI 3aMEHB! :

> M := zamproc(u,v,w,0,0,1,1,0, rl,sl,r2,s2):
rl(rPs2u+r2 (s2v—sl)rl +r2% (ws2—s1))  (s2 Bu—1) sl +vs2?) ri> 4212 (-s1*>+52 (v—1) s +ws2%) rl +r2*s1 (ws2 —sl)
rls2—r2sl ’ rls2—r2sl ’

-}’2S13+3[(H—%)V]-FM)SZS]z‘Fz((V—1—)}’1+W}”2) s22 sl +wrl s23 ) )
3 3 2 ((u—1)sl"+s2(v—1)s] +ws2*) s2 sl

s

rls2—r2sl rls2—r2sl
) ) r]3s2—3r2((u—£)s1+w)r12—2r22((v—l)s1+ws2)r1—r23slw
22rl (W=D rl*+r2v=1rl +r2°w) 3 3 2
rls2—r2sl ’ rls2—r2sl ’
_ 2
(251524522 rI> =312 ((l - ;—) s12+232(1}3¢ + ws2 )r]—s] 122 (s1v+2 ws2)
rls2—r2sl ’
~ (12512 u+s2 2v—rl)sl +s22 (wr2—rl)) sl

rls2—r2sl
2,1
S5
> solve([M[1,1],M[1,2],M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,w,rl,sl,r2,s2});
r]zrl,rZZ—%,slzo,s2:s2,u:—;—,v:—Z,w:—2}

> rll = -2*r2:
zamproc(-1/2,-2,-2,0,0,1,1,0, rll1,0,r2,s2):
0,0, -252%,0
3
2r2 0,0,0
52
3,1
Sk,
> solve ([M[1,2],M[1,4],M[2,1],M[2,2],M[2,4]], {u,v,w,rl,sl,r2,s2});
{}’]:—%,}’Q:}Q,S]:S],SZZO,LI:O,V:—;—,W:—% Arl=r2,r2=r2,sl1=s5l,52=-sl,u=0,v=1,w=1}, {r]=-2r2,r2=r2,s1=0,s2=s2,u

> rll = -2*r2:
ul := (v+2)/4:
zamproc (ul,v,v,0,0,1,1,0, rl1l,0,r2,s2):
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2r22%,0,52%v,0
0,0, -s27r2 (v+2),0

3,1
SE;
> solve ([M[1,2],M[1,4],M[2,1],M[2,3],M[2,4]], {v,w,rl,sl,r2,s2});

{rl= 2r2 ,r2=r2,s1=0,52=s2,v==2, w= L}
u—1 u—1

>wl = 2/(u-1):
r2l := (u-1)*rl/2:
zamproc (u,-2,wl1,0,0,1,1,0, rl,0,r21,s2):
2 (u+1) 0 2;22

2 u—1
0,71%u,0,0

,0

3,1
P
> solve ([M[1,2],M[1,4],M[2,2],M[2,3],M[2,41]1, {u,v,w,rl,sl,r2,s2});
{rl1=-2r2,r2=r2,51=0,52=s2,u=u,v==2,w= =2}, {ri=r2,r2=r2,s1=sl,s2=-sl,u=0,v=1,w=1}, {r]:—%,FZ:}’Z,S]:SI,SZZO,M

1 1
“ove- e L]
2 2
> rll = -2*r2:
zamproc (u,-2,-2,0,0,1,1,0, rl1l1,0,r2,s2):
@u+2)r2%0,-252%,0

4rPu

,0,0,0
3, 1
SFig
> solve ([M[1,1],M[1,3],M[2,1],M[2,3],M[2,4]], {u,v,w,rl,sl,x2,s2});

{r]:O,rZ:VZ,slzsl,s2=—%,u:f,v:v,wzv}, {ri=rl,r2=-rl,sl1=sl,s2=sl,u=0,v=—1,w=—1}
> sll := -2*s2:
ul := v/4:
zamproc (ul,v,v,0,0,1,1,0, 0,s11l,r2,s2):
252
0, -s2r2 (v+2),0, ——
r2

0,vr2%,0,0

3,1
Sk
> solve ([M[1,1],M[1,4],M[2,2],M[2,3],M[2,4]1]1, {u,v,w,rl,sl,r2,s2});
{r1=0,r2=r2,s1=51,s2=-sL,u=0,v=0,w=0}, {ri=rl,r2=-rl,s1=s1,52=0,u=0,v=—1,w=—1},{rl =0,r2=r2, 51 =51,52=0,u=0,v=0,

w=0}

3,1
SFy
> solve([M[1,1],M[1,2],M[2,1],M[2,3],M[2,4]1], {v,w,rl,sl,r2,s2});

rl=0,r2=r2,sl=sl,s2=slu,v=—2,w= 1—

u
> s21 := u*sl:
wl := 1/u:
zamproc (u,-2,w1,0,0,1,1,0, 0,sl,r2,s21):
0,0, 52 2u+1), WL 1)
r2
2
0,2~ ,0,0
u

SFH!

1
> solve([M[1,3],M[1,4],M[2,1],M[2,2]], {u,v,w,rl,sl,r2,s2});

{rJZO,r2:r2,s]:—£,s2:s2,u:u,v: Zu-l ,WZO], [r]:—E,rZZrZ,sl:O,s2:s2,u:u,v: Zu-l ,W:()], [rlzrl,r2:r2,s]:sl,s2:
u u
r2sl 1 rl (rl +2r2)
-—u=—,v=0,w= —
rl+27r2 2 22?2 ]
L1
sr
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {v,w,rl,sl,r2,s2});
{r1:—2r2,r2:r2,51:0,s2:s2,v:4u—2,w:4u—2},{rI:—ﬁ,rZ:rZ,sI:sl,SZZO,v:u—l—,w:Z—l}, rl=- 2 ,r2=r2,51
2 2 4 2 3u—1
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=s5l,82= (

3w —4u+1)sl _2u-1 2u—1 }
V= W
Ju—1 Gu—1)72

2u—1 ’
> vl := u-1/2:
wl := (1/4)*u-1/2:
r2l := -2*rl:
zamproc (u,vl,wl,0,0,1,1,0, rl,sl,r21,0):

-r1%,0,51%,0
0,0, 71 sl u,sI*u

> vl := (2*u-1)/(3*u-1):
wl := -(2*u-1)/(3*u-1)"2:
r2l := -(3*u-1)*rl:
s21 := (3*u”2-4*u+l)*sl/(2*u-1):

zamproc (u,vl,wl,0,0,1,1,0, rl,sl,r21,s21):
(-3u+2)r%0,3u—-2)s1%0
slrluBu=2) sl*>uBu=-2)

0,0, ,
2u—1 2u—1

1
s
> solve ([M[1,4],M[2,1],M[2,2],M[2,4]], {w,rl,sl,r2,s2});

ﬂ=ﬂﬂﬂ=—dizi:uwd=Qs%wlw=Eﬂ:ziiﬂl
v Qu—1)?

> r2l := -rl*(2*u-1)/v:

wl := (u*v-2*u+l)*v/ (2*u-1)"2:

zamproc (u,v,wl,0,0,1,1,0, rl,0,r21,s2):
(2utv+)r? rls2@u—v=2) s2v(1+r-2)u

5

v 2u—1 ’ Qu-1)?

,0

0,0, rls2vu 0
2u—1

SFH1

11
> solve ([M[1,4],M[2,1],M[2,3],M[2,4]), {w,sl,r2,s2});

[ﬂZ*diilﬁgHZQs}ﬂlw=f 4 }

v u—1
> r2l := -rl*(u-1)/v:
wl := -v/(u-1):
zamproc (u,v,wl,0,0,1,1,0, rl,0,r21,s2):
P wmve ) g g, - 292
v u—1
0,71%u,0,0
SR
> solve([M[1,2],M[1,3],M[2,1],M[2,3]], {u,v,rl,sl,r2});
{rl:rl, r2=0,s1= ,E’u: 3 + 4_W,v: l +2W}, [r]:rl,rZ:— r1 (RootOf( Z —w) +2w) ,Sl:ROOIOf(_ZZ*W) s2,u=
2 3 3 2 w (RootOf (72 —w) +2)
~ -w +RootOf (722 —w) v 2w+1 }
w (4Root0f(7Z2 —-w) +w+4) ’ RootOf(722 -w) +2

> ul = 2/3+4*wr (1/3):
vl = 1/24+2%w:
s21 := -2*sl:
zamproc (ul,vl,w,0,0,1,1,0, rl,sl1,0,s21):

4 rwr2 200 2sP @wtl)
3 3 U 3rl
0,r1%,0, -sI*
> z1 := sqgrt(w):
ul = - (-w"2+z1)/ (w* (4*z1l+w+4d)) :
vl = (2*w+l)/(z1+2):
r2l := -rl*(z1+2*w)/ (w* (z142)):

sll := zl*s2:
zamproc (ul,vl,w,0,0,1,1,0, rl,sll,r21,s2):

(W 5w\ 247w - w3\ 28 w—4yW) 00 w252 (W +3w\ 2 4w-3yw -2)

s Uy Uy

Vw Go+vw) (Vw +2) (4w +w+4) (4vw +w+4) rl (w+yw)
0 3PP 47w\ 242002 431w 2429 w16V +4) ) 352V (P +5w 2410w + 10w 247 w2 V)
(wv) (4 v +w+4) (Vo +2)° (w+vw) (Vw +2) (4 +w+4)
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> z2 := -sqgrt(w):
u2 = —(-w"2+z2)/ (w* (4*z2+w+4)) :
v2 = (2*w+l)/ (22+2):
r22 = -rl1*(z242*w)/ (w* (z242)):
sl2 := z2*s2:

zamproc (u2,v2,w,0,0,1,1,0, rl,sl2,r22,s2):
P (W -5w 247w 4128w vw)

s Uy Uy

(=33 24w+3 VW —2) w3l 2423

V7 (w=vw) (Vw =2) (-4 v +w+4) (-avw +w+4) r1 (w=w)
0 3PP =7w 242002 31w 2429 w16V +4) |, 352V (WP =5w 2410w - 11w 247 w2 VW)
(=) (-4 v +w+4) (V3w =2)° (w=vw) (Vv —2) (-4 v +w+4)

SFH1

14
> solve ([M[1,1],M[1,4],M[2,1],M[2,3]], {w,rl,sl,r2,s2});
{r1=0,r2=r2,s1=fw,ﬂ:slw:M]
2w—1) 4 (wu—1)
> wl := v*(v-2)/(4* (u-1)):
sll := = (v-2)*s2/(2*(u-1)):
zamproc (u,v,wl,0,0,1,1,0, 0,s1l,r2,s2):
0 (- +4) 5212 (-v=2+4u)s2* (v=2)

» ,0
du—4 4 (u—1)>
v 2
0 v(v—2)r2? 0 _(V_Z) (u—EJsZ
To4u-4 7 2 (u—1y

1
SF
> solve([M[1,4],M[2,2],M[2,3],M[2,4]], {u,v,w,rl,sl,r2,s2});

{rl=wr2,r2=r2,s1=0,s2=s2, u=u,v=w,w=w}, {rl =wr2,r2=r2, sl =sl,s2=0,u=0,v=w,w=w}, {rl =wr2, r2=r2,s1 =sl,s2=-sl,u=0, v

=W, W=w}
> rll := v*r2:
wl = v:
zamproc (u,v,wl,0,0,1,1,0, rll,0,r2,s2):
vi2X (uv+v+1),vr2s2 (v+2),vs2, 0
_r23uv2
K

,0,0,0

1
s
> solve ([M[1,1],M[1,2],M[2,1],M[2,3]], {v,w,rl,sl,r2,s2});

{r1=0,r2=r2,s1=ws2,s2=s2,v==2,w=w}, {ri=ri,r2=-rl,sl=s2u+s2,s2=s2,v=3u+1,w=2u+1}
> sll := w*s2:

zamproc (u,-2,w,0,0,1,1,0, 0,s11l,r2,s2):
3 (- _
0,0, ws2 (w+2), - W2 2+ @=-Dw) HZ”‘ D w)
-

0,722 w,0,ws2> uw—1)

1
Sy

> evala([solve([M[1,1],M[1,3],M[2,2],M[2,3]1], {u,v,rl,sl,r2,s2})]);
[rl:rJ 2= (6 RootOf(2 Z+w+Q2w+1) 2> +2Ro0t0f(2 Z+w+Qw+1) 2) w+2w+3) sl
’ w(w+6)

s2=s2,u= —1—(16 RootOf (2 Z+w+Q2w+1) 2> w+4RootOf(2 Z+w+Q2w+1) 2) w?+w
w (W +12 w+36)

+18 RootOf (2 2 +w+Q2w+1) Z2)>=2Root0f(2 Z+w+Qw+1) 2) w+ 14w +30w+9),v

_ RootOf(2 2 +w+Qw+1) 2> w=2Ro0t0f(2 P +w+2w+1) 2 wtw +4w—3 H
w+6

> solve (2% Z"3+w+(2*w+l)* Z, Z);

I
113 6(K +_) 113
(-4wt6 /BRI 13 2 136w16) 376 (-54w+6 VBP T 1532 136ws6)

,s1=RootOf(2 Z+w+Q2w+1) Z) s2,

6 E 12
(-54w+6VIBP T3 2136w r6)
o
36

1\3
(-54w+6 VB W 153w 136wT6)

+
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(5+4)
3 6

113
(-54w+6VIBW T13 2 136w 16)

113
T (-54w+6 B W T13 W2 136 w6 ) .

6

+ ,

w 1
(5 4)
(*54w+6\/48w3+153w2+36w+6) n 3 6

12

1\3
(—54w+6J48w’+153uﬁ+36w+6)

( ESET ) o(5+5)
JI 54 w46y 48w +153 w? +36 w+6 + 3 6

I
6

113
(-54 w46 I8P T153 w2 136 w16

2

> z1 = (1/6)* (-54*w+6*sqrt (48*w"3+153*w 2+36*w+6) )~ (1/3)-(6* ((1/3)*w+1/6))/ (-54*w+6*sqrt (48*w"3+153*
Wh2+36*w+6) )~ (1/3) :
r2l := (6*z17"242*%z1*w+2*w+3) *rl/ (w* (w+6)) :
sll := z1*s2:
ul = - (16*z1"2*w+4*z1*w 2+w"3+18*21"2-2*z1*w+14*w"2+30*w+9) / (w* (W 2+12*w+36)) :
vl 1= (z1"2*w-2*z1l*wtw 2+4*w-3) / (w+6) :
#zamproc (ul,vl,w,0,0,1,1,0, rl,sll,r21,s2):
L 1
SFys
> solve ([M[1,1],M[1,3],M[2,1],M[2,4]], {w,rl,sl,r2,s2});
I‘I:O,FZ:rZ,SI:-M,SZ:SZ,W:M
2u+1 Qu+1)?
> 511 := -s2*(v+2)/(2*u+l):
wl := (v+2)* (u*v-2*u+v)/ (2*u+l)"2:

zamproc (u,v,wl,0,0,1,1,0, 0,s11l,r2,s2):

1
SF

Cwvtv+1)r2(v+2)s2 0. - Qu—v—1) (v+2)s2
Qu+1)7? ’ 2 Qu+1)?

0,

) 4r2(v+2]s2(u71)
0 (v=2)u+wr2-(v+2) _ 4

Qu+1)? ’ Qu+1)?

> solve ([M[1,1],M[2,1],M[2,3],M[2,4]], {w,rl,sl,r2,s2});

> sll

wl

{rI:(),rZ:rZ,SI:—E,SZZSZ,WZi}
2u 4u

1= -v*s2/(2*%u):
= vh2/ (4%u):

zamproc (u,v,wl,0,0,1,1,0, 0,s1l,r2,s2):

vs2r2(v+2)  vs2(4u—v) vs2®(-v+2u)

’ du ’ 442 ’ 4412
2
0, V2 0,0
4u
L 1
SF3;
> evala([solve([M[1,1],M[1,2],M[2,2],M[2,3]], {u,w,rl,sl,s2})]);
_ 2 _ _ _
Hrl:RootOf(sz—Zin—v-‘ﬂ)r2,s]:( 2 RootOf 2 =2 §V v+2) +v 2)S2,s2232,u
_ ~RootOf ( 7 -2 Zv—v+2)v+2v2—Root0f( -2 Zv—v+2) +v+2 W= -RootOf ( 2 9 Zv—v+2) v— RootOf( 22 Zv_v
3(v=2) ’ - - - -
+2>H
> solve( 2"2-2*% 7*v-v+2, Z7);
e A e )
> z1 := vtsqrt(v"2+v-2):
rll := z1*r2:
s1l := (1/3)*(-2*z1+v-2)*s2;
ul := (-z1*v+2*v"2-z14+v+2)/ (3* (v-2));
wl = -zl*v-z1;

zamproc (ul,v,wl,0,0,1,1,0, rll,sll,r2,s2):

$1] = (—v—2\/7+v— —2)s2
3
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22—y VT Tv=2) T Fv-2 +2
3v—06
wl ::*v(v+\/v2+vf2 ) *V*\/VZ‘FV*Z
0.0, - (122\}+121\/mvz+183v2+121v\/m—111v—26m—86)322,
36v+45V v F2) v—1) +18
A (P —6av-23) VIO - +v - 572 -78v+26) b2 VI =17 +2)
27 (4v+sVTFD =1 +2) 2
(9 +9 v TFG=T +11v+7VTFT=1 =8) (- TFBe=1) 2 4
(4v+5VoFD =17 +2) 2
w+2)522 b+2 VT =17 +2) ((-v=23) VT FD =17 ++* - 17v=20)
108v+135VvF2) v—1) +54

ul ==

> z2 1= v-sqrt (v 2+v-2):
rl2 := z2*r2:
s12 := (1/3)*(-2*z2+v-2)*s2;
u2 1= (-z2*v+2*v"2-z24v+2) / (3* (v-2));
W2 1= -z2*v-z2;

zamproc (u2,v,w2,0,0,1,1,0, rl2,sl2,r2,s2):

$12 = (—v+2\/ v +v— —2)s2
3

_ 22T 2) +VF -2 42
3v—6
w2 :=—v(v—\/v2+v—2 ) vV Hv=2
0.0, - (122 P+ 2 VEID =T - 1832+ 121 vmﬂnv—zsmws)szz’
-36v+45V vF2) v—1) — 18
2T o +2) (P +64v+43) VT D G- +7 =577 — 78 v+26) 52
27 (4v=5VTFD -1 +2) 2
(029w T =T +11Lv=7V0 0 -1 -8) b=V T2 (v—l))r23’0’0,
(4v=5VTTD -1 +2) 52
(—2vTTD -1 +2) (v +23) VITFD =1 +# = 17v=20) (v+2) s2*
108v—135VvF2) v—1) +54

ul :

1
S

> solve ([M[1,1],M[1,2],M[2,1],M[2,4]], {w,rl,sl,r2,s2});

{ﬂ=0J2=ﬁJI=fﬂiiﬁz,ﬂ=&1w=fv:1}
> 51l := - (v+l)*s2/u:
wl := —-(v+l) /u:
zamproc (u,v,wl,0,0,1,1,0, 0,s1l,r2,s2):
0.0 wvtv+)s2 v+l w-v—1s2 v+1)
o u? ’ W2
O,_(v+1)r22,_(v+2)r2s2(v+1)70
u u
SFy!
> solve([M[1,1],M[1,2],M[2,2],M[2,4]], {v,w,rl,sl,r2,s2});
{1‘1=f2r2,r2=r2,sl=0,s2=52,v=4u,w=4u},[r]= r2 ,r2=r2,sl=sl,52=f(3u2+4u+1)S1,v=f2u2+4u+1,
3u+l 2u+1 3 +4u+1
_ 5ut+4u+1
(3u2+4u+1)(3u+1)}
> r2l1 := (3*u+l)*rl:
sll := = (2*u+l)*s2/ (3*u”2+4*u+l):
vl := - (2*u”2+4*u+l)/ (3*u”2+4*u+l) :
wl := —(5*u”2+4*u+l)/ ((3*u”2+4*u+l)* (3*u+l)):
zamproc (u,vl,wl,0,0,1,1,0, rl,sll,r21,s2):

0.0, ButDus?  QutDsPuBu+2)
U But1 w4+l GuAlP w+1)2rl

ek TpoHHBIH KypHaJI. http://www.math.spbu.ru/diffjournal 107



Huddepernyuarvroe ypasrnenus u npoueccor ynpasaenua,N. 2, 2018

rPBut)BGut2) o s2But+2)rl Qutl)?
52 T But1) w+1)?

SFS!
> solve([M[1,4],M[2,1],M[2,3]], {w,rl,sl,r2,s2});

{r1=0,r2=r2,s1=—M,s2=52,w= M} {r1=— vr2 ,r2=r2,31=0,s2=s2,w=-L}, [r]=r1, 12=0,51=s1,52=-2 51, w=
2w—1) 4 (wu—1) 1 u—1

rl Gu—1) sI=sl,s2=0,w= Quv=3u+1)v
v (3u—1)2

4£+21 - %}, [r1=r1,r2=f ], {r]ZRootOf((21t272u) 2+ —v+Q@Buv-3u-v
+1) Z)r2,r2=r2,sl=

_sZ(RootOf((Zuz—Zu) 4+ —v+Buv-3u—v+1) Z)u—RootOf((Zuz—Zu) 24V —v+Buv-3u—-v+1) 72) +v-1) 2
u—1 ’

=s2,w=21—(RootOf((2u2—2u) 2+ —v+QBuv=3u—v+1) Z) uv—RootOf((2u*—2u) ZZ+V—v+@Buv-3u—v
u

+1) Z) u—RootOf (21*=2u) Z2+V—v+Q@Buv=3u—v+1) Z2) v+Z +RootOf (21> —2u) ZZ+V—v+@Buv=-3u—v+1) Z) —v)

> wl := (2*v-u-1)/4:
s21 := -2*sl:
zamproc (u,v,wl,0,0,1,1,0, rl,s1,0,s21):
rPurlsl Gu=2v=1),s*Q2u—-2v—1),0
0,r1% 0, -sI?

> wl := (2*u*v-3*u+l)*v/ (3*u-1)"2:
r2l := -rl1*(3*u-1)/v:
zamproc (u,v,wl,0,0,1,1,0, rl,sl,r21,0):
(Butv+)ri> Qv=3u+l)sirl

5

v v
0, -r1%u,0,s%u

,s12,0

> solve ([M[1,4],M[2,1]1,M[2,311, (v,rl,sl,r2,s2});
r1=0,r2=r2,51=51,52=0,v=0}, {rl =0,r2=r2,s1 =sl,s2=RootOf (w 22+ Z—u~+1) sl,v=-2wRootOf(w 22+ Z—u+1)}, {rl=wr2, 2

=r2,51=0,52=52, v=-wu +w}, {r] =rl,r2=0,sl=sl,s2=-2sl,v= % +2w+ % }, [rl = RootOf (2 _22 u+ Z-w)r2,r2=r2,sl=sl,s2

2 _ _ _ 2 _
:O,v:SRootOf(Z ZZu+ Z—=w)u—=3wu—RootOf (2 ZZu+ Z—w)+w }, {rl:rl,rZ:ROOIOf(wsz3—u+l+(—wu—w)7Z
2uRootOf (2 Zu+ Z—w)
—w ) rl,sl=sl,s2= sLu=1) Lv=
wRootOf(W Z—u+1+(-wu—-w) Z—w 7)
_RootOf (W Z—u+1+(-wu-w) Z—w ZZ)ZW*ROOIOf(Wz Z—ut+l+(-wu-w) Z-w 22) +u—1
RootOf (W Z—u+1+(-wu-w) Z-w 7)
> #solve (wh2* Z73-u+l+ (-u*w-w)* Z-w* 272, 7);
> z1 := (3*sgrt (- (3* (u"3*wW"2+3*u 2*w" 2-11*u"2*w+3*urw 2+14*urwtw"2-u-2*w+1l)) /w) *w+18*w*u-9*w+1) "~ (1/3)/
(3*w) + (3*u*w+3*w+l) / (3*w* (3*sqgrt (- (3* (U 3* W 2+3*u 2*w"2-11*u 2*w+3*urw 2+14*urwtw"2-u-2*w+l)) /w) *
wH+18*w*u-9*w+1)~ (1/3))+1/(3*w) :

r2l := z1l*rl:

s21 := sl*(u-1)/(w*zl):

vl := - (z1"2*w-zl+u-1)/z1l:

#zamproc(u,vl,w,0,0,1,1,0, rl,sl,r21,s21):
SFg!

> ([solve([M[1,3],M[2,1],M[2,3]], {w,rl,r2,s2})]);
{r1=0, r2=r2,s2=f%,w=v}, <r1=r1,r2=0,s2=72s1,w=7%7u +v}, [r]=r1,r2=RootOf(v2_Z3+5 W —6u+1+(-3u2+6uv—2u-2v

+1)7Z+(2uv+v/z—2v) 722) r],sZ:—(RootOf(v/ZiZ3+5u2—6u+1—I—(—3142-6-6uv—2u—2v+1)7Z+(2uv—|—v/Z

-2v) 722) sl (RootOf(vszB+5 WB—6u+1+(-3u2+6uv-2u-2v+1) 7Z+(2uv+\/2—2v) 722) v+3u—1))/RootOf(&7Z3+5 u?

—6u+1+(-3+6uv-2u-2v+1) Z+Q2uv+v’?-2v) Z)v+u—1),w=-(RootOf(VV Z+5u>—6u+1+(-3u>+6uv
—2u—2v+1)7Z+(2uv+\;—2v)722)v—RootOf(\;iZ3+5u2—6u+l+(—3u2+6uv—2u—2v+1)7Z+(2uv+v2—2v)7Z2) +u
—1)’Root0f(v2_Z3+5u2—6u+l+(-3u2+6uv—2u—2v+1)_Z+(2uv+v2—2v)_22)2}]

> 521 = -2*sl:
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wl = =3*u*(1/4)+v:
zamproc (u,v,wl,0,0,1,1,0, rl,s1,0,s21):
- 3
rlzu,r1s1(3u72vfl),o,w
r

0,r1%,0, -s1?
> #solve (vA2* Z73+5%un2-6*u+tl+ (-3*ut2+6*urv-2*u-2*v+l) * Z+ (2*urv+vi2-2*%v)* 7272, 7);
> z1 = (=35*u”3-39*un2*v+21*urvi2-v A 3+6*ursqrt (=27*un4+273*un3*v-225*ut2* v 2+63*urv 3-3*v"4-36*u”3
=207*ur2*v+90*u*v"2-9*v 3+6*ut2+87* urv-12*v 2+12*u-9*v-3) +33*u2+24*u*v-3*v 2+3*u-3*v-1) "~ (1/3) / (3*Vv) +
(13*un2-14*u*v+v 2-2*u+2*v+l) / (3*v* (=35*u"3-39*u2*v+21*u*v 2-v"3+6*u*sqrt (-27*u”4+273*u”3*v-225*ur2*
VA2+463*urvr3-3*vr4-36*ut3-207*ut2*v+90*urvi2-9* v 3+6*ut2+87 urv-12* v 2+12*u-9*v-3) +33*u2+24*u*rv-3*
vA24+3*u-3*v-1)"(1/3)) - (2*u+v-2)/(3*v) :

r2l := z1l*rl:
s21 := -z1l*sl*(z1l*v+3*u-1)/(z1l*v+u-1):
wl := - (zl*v-zl+u-1)/z1"2:
#zamproc(u,v,wl,0,0,1,1,0, rl,sl,r21,s21):
J1
srs
> solve ([M[1,4],M[2,2],M[2,3]], {w,rl,s2});
rp=- T2V ,52=o,w=M}, 1= (r2 (RootOf (P =3 v+3) 24812 —12u+4+ (612 +6uv—20u—2v+10) Z+(5uv
3u-1 9ut—6u+1

+V=9u—5v+9) Z)v-2RootOf(V=3v+3) Z+8u>—12u+4+(6u>+6uv—20u—2v+10) Z+(5uv+V-9u—5v
+9) 2) +2u—2)) ARootOf (P =3v+3) B+81>—12u+4+(612+6uv—20u—2v+10) Z+(5uv+7*»—9u—5v

+9) 2) (RootOf (¥ =3v+3) 248> —12u+4+ (61> +6uv=20u—2v+10) Z+(5uv+7?-9u—5v+9) 2)+2)),s2

=RootOf (V' =3v+3) Z+81—12u+4+(6u>+6uv—20u-2v+10) Z+(5uv+vV?=9u—5v+9) 2)sl,w=-(RootOf ((v*
—3v+3) 248 —12u+4+ (612 +6uv—20u-2v+10) Z+(5uv+V=9u-5v+9) Z) v—RootOf((» =3 v+3) 2 +8u°
—12u+4+(6u2+6uv—20u—2v+10)_Z+(5uv+vz—9u—5v+9)_Zz)+u—1)IRootOf((vz—3v+3)_Z3+8u2—12u+4
F(612+6uv—20u—-2v+10) Z+(5uv+2-9u—5v+9) 2)*}
> rll := -r2*v/(3*u-1):
wl := (3*u*v-3*u+l)*v/ (3*u-1)"2:
zamproc (u,v,wl,0,0,1,1,0, rll,sl,r2,0):
_r22v(3u—v—1] r2sl Gu—2v-1)
Bu-172 3u—1
B 122V u
Bu—1)3s1

L5120
,0,0,s%u

> solve([M[1,4],M[2,2],M[2,3]], {u,rl,s2});

2 _ _ —
RootON Z —wt(vil) 2) V}, F1=RootOf(_Z +2w2 + (wv—w) _Z+2v—4w
3 RootOf ( 22 —w+(-v+1) _Z)

1
3Root0f(7Z3 +2 W+ (wv—w) Z+Q2v—-4w— 1)722) w

rl =RootOf( ZZ—w+(-v+1) 7)r2,52=0,u=

-1) 722) r2,82=- (s1 (RootOf(fZ3 12w (wv—w) Z+Q2v—-4w

- 1)722)2+2R00t0f(723+2wz+(wv—w) Z+Q2v—-4w-— 1)722) v—RootOf(iZ3+2w2+(wv—w) Z+Q2v-4w-— 1)722) +w)),

1
! 9 RootOf ( 2 +2wW +(wv—w) Z+Q2v—dw—1) 2)
- 16R00t0f(7Z3 12w (wv—w) Z+Q2v-4w-— 1)722)2W—Root0f(7Z3 2w Fwv—w) Z+Q2v—-4w-— 1)722) v2+4RootOf(7Z3
2w+ wv—w) Z+Q2v—4w—1) Z2) vw—6RootOf( Z+2wW +(wv—w) Z+Q2v—4w— 1)7Zz)z+2RootOf(7Z3+2w2+(wv
-w) Z+Q2v—-4w—1) Z)v=2Ro0t0f( Z+2w* +(wv-w) Z+Q2v—4w—1) Z2) w=2wv+8w =3 RootOf( 2 +2wW +(wv
-w) _Z+Q2v—-4w—1)_Z)+3w))}

3 (13 RootOf ( Z+2 W +(wv—w) Z+Q2v—4dw—1) 2)%v

> #solve (_Z27342*w 2+ (V¥w-w) ¥ Z+ (2*v-4*w-1)* 72”2, 7);

> z1 = (1/6)* (456*v 2*w-912*v*w 2-492*wrv+312*w 2+132*w-64*v 3+512*w"3+96*v"2-48*v+8+12*sqrt (-12*v" 4*
WA2+60* v A3*wA3-48* vy 2*whA+228* v 3% w2 -1524*%v A2 WA 342832* v wr4-1536*wh5-327*v 2% W 2+1608*v*w 3-1308%*
WhNAH162* v wN2-432%w"3=-27*w"2) ) N (1/3) = (6% ((19/9) *w*v=(11/9) *w-(4/9) *v"2-(16/9) *w 2+ (4/9) *v-1/9)) / (456*
VA2FW=912*v*wh2-492*wHrv+312*w N 2+132* w-64* v 3+512*w"3+96*v"2-48*v+8+12*sqrt (-12*v" 4 *w 2+60* v 3*rwr3-48*
VA2*WNA+228* v 3*wh2-1524*%v 2% wh3+2832* v wh4-1536*w"5-327*v " 2*w 2+1608*v*w 3-1308*w"4+162*v*w 2-432%
wh3=27*wr2) )M (1/3)=2*v* (1/3)+4*w* (1/3)+1/3:
rll := z1*r2:
s21 1= —-sl*(z1"242*z1l*v-z1+w)/ (3*z1l*w) :
ul := (13*z17"2*v-16*z1"2*w-z1*v 2+44*z]1*v*w—6*z1 " 242%z1*v-2%z1*w-2*w*v+8*w 2-3*z1+3*w) / (9*z1"2) :
#zamproc (ul,v,w,0,0,1,1,0, rll,sl,r2,s21):
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> solve([M[1,4],M[2,2],M[2,3]], {u,v,w,rl,sl,r2,s2});
rl Bu—1) we rl Briu+r2)

r2 ’ 722
L(rP2wH3rP4rlrd) | crPwW 3P 2w =3 e r2w=3rPr2 w3 rP+rPr2

5

{rl=wr2,r2=r2,5s1=0,s2=s2, u=u, v=w, w=w}, {r] =rl,r2=r2,sl=sl,52=0,u=u,v=- }, [r] =rl,r2=r2,

SI:S],SZ:—S

rl (wr2+2rl) > (wr2+2r1)?r2
3.2 2 _ 2 3_.2
_2r2 w4 rlr2w=rl 2 wtrl —rl r2,w:w ,{rI:O,rZZrZ,SI:sl,SZ:SZ,u:Sj +S2,v:O,w:O}, rl=-r2,r2=r2,s1=5sl,s2
rl wr24+2rl)r2 s
_ sPP—sls2+4s% _2s1-3s2
=s2,u= , V= ,w=2
sI? s/
> solve (v = (2*s1-3*s2)/sl, s2)
B (v=2)sl
3
> simplify(subs(s2 = - (1/3)*(v-2)*sl, (sl”2-s1*s2+s2"2)/s1"2));
T_l,41ly
9 9 9
> 521 := - (1/3)*(v-2)*sl:

ul := 7/9-(1/9)*v+(1/9)*v"2:
zamproc (ul,v,2,0,0,1,1,0, rl,sl,-rl,s21):
wv=5rF(v=2) rlsl(v=5) (v+1)(v—5)s*
9 ’ 3 ’ 9
_(\1—5)}’13’0,0’_(v—5)s12
351 3
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4.4. [lokazaTeabCTBO jieMMbI 2.1.

> restart; read("newlib.m");

with (mylib): with(LinearAlgebra) :

Pesyibrar 3amMeHbI ¢ 5; =0 B HCXOIHOH cHCTEME:

> zamproc(pl,0,0,0,p2,0,1,0,

1) b,=0 = r,=0
1) a,=0 < p,=0
> zamproc (p1,0,0,0,0,0,1,0,

> rll abs (pl) "~ (-1/2):
s21 pl*rll:
zamproc (p1,0,0,0,0,0,1,0,

1)a,#0 < p, #0

> zamproc (pl,0,0,0,p2,0,1,0,

rl,0,r2,s2):
plri%0,0,0
ol (plrlr2—p2ri>—r2?)

,2rir2,rl s2,0
52

rl,0,0,s2):
plri%0,0,0
0,0,r152,0

rl1l,0,0,s21):

PL 40,0
1]

0.0, 2L ¢
|
rl,0,0,s2):

plri%0,0,0

3
i;ﬁ,o,ﬂsz,o
S.

> rll := abs(pl) " (-1/2):
s21 := p2*rll/pl:
zamproc (p1,0,0,0,p2,0,1,0, rl11,0,0,s21):
1
2= 0.0,0
11
pL o P2
bl plipl’
2) a,=0
> solve (-pl*rl*r2+p2*rl”2+r2°2, r2);
[ziﬂ = 4p2 ]ﬂ,[ﬁ__uzz ,,
2 2 2 2
> r21 := ((1/2)+(1/2)*sqrt (pl*2-4*p2) *abs (pl) ~(-1)) *pl*rl:
zamproc (pl1,0,0,0,p2,0,1,0, rl,0,r21,s2):
plri%0,0,0
B (pl2=4p2) (piE=pi?) 2 (p1+ VP42 ) pl ;5 0
4 plpPs2 11
> rll := abs(pl) "~ (-1/2):
s21 := pl*rll:
r2l := ((1/2)+(1/2)*sqrt(pl”2-4*p2)*abs(pl)”~(-1))*pl*rll:
zamproc (p1,0,0,0,p2,0,1,0, rl1ll1,0,r21,s21):
1
£ 0,0,0
1|
_(pI2=4p2) (pIf—pI?) (W|+ p! —4p2)p1 rLy,
41p1P pl 20 1|

> u

(abs (pl) +sgrt (p1”*2-4*p2)) /abs (pl) ;

o o+ pP=4p2
1]
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4.5. lokazaTeabCTBO JIeMMBbI 2.2,
> restart;

read ("newlib.m") ;

with (mylib): with(LinearAlgebra) :

Pesyibrar 3amMeHbI ¢ 5; =0 B HCXOIHOH cHCTEME:

> zamproc(0,91,0,0,p2,92,1,0,

rl,0,r2,s2):
qlrir2, qlrls2,0,0

rl (p2rI®+q2rlr2—r2* (gl = 1))

1)a =0 < r,=0

> zamproc(0,91,0,0,p2,92,1,0,

1) b,=0 < ¢,=0
> zamproc(0,91,0,0,p2,0,1,0,

> ,-rl (-q2rl+r2 (gl —2)),rls2,0
s

rl,0,0,s2):
0,q1rls2,0,0

3
i;LZ, q2 rI% rl s2,0
s

rl,0,0,s2):
0,q1rls2,0,0

3
i;Lz,O,rJSZ,O
S.

> rll := 1/(gl*s2):
zamproc(0,¢q1,0,0,p2,0,1,0, rl11,0,0,s2):
0,1,0,0
2 1
p_,(),_,o
qPs2* " ql
> s21 := abs(p2)”"(1/4)*abs(ql)"(-3/4):
rll := 1/(gl*s21):
zamproc(0,91,0,0,p2,0,1,0, rll,0,0,s21):
0,1,0,0
3
JHLLLZ’O,L’O
g2 4l
12)b2¢0 g, #0
> zamproc(0,91,0,0,p2,92,1,0, rl1,0,0,s2):
0,q1rls2,0,0

rll

abs (q2) ~ (-1/2) :

zamproc (0,91,0,0,p2,92,1,0,

s21

1/ql;
p2*ql/ (g2"°2);

2)a, #0 < r,#0
21) q,=2
> zamproc(0,2,0,0,p2,92,1,0,

2) b,=0 & ¢,=0
> zamproc(0,2,0,0,p2,0,1,0,

3
i;LZ ,q2 r1% rl s2,0
s

rl1,0,0,s2):

0, ql s2 0.0
Vg2
p2 q2 52

3 \ 2 ’ 2 9 k
172 s2 192 22

g2*abs (g2) ~(-1/2) /ql:
zamproc (0,q91,0,0,p2,92,1,0,

rl1,0,0,s21):

0. 42 0.0
92|
p2ql g2 q2

92142 " 121" lg21q1 "

rl,0,r2,s2):
2rir2,2rls2,0,0
rl (p2ri> +q2rl 2 —r2%)
52

,q2 ri% rl 52,0

rl,0,r2,s2):
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2rlr2,2rls2,0,0
rl (p2ri*—r2%) 0.7152.0
2 , 0, s

21 a,=0 = p, >0

> r2l

sqrt (p2) *rl:

zamproc(0,2,0,0,p2,0,1,0, rl,0,r21,s2):

2112\ p2,2712,0,0

0,0,7152,0
> rll := (4*p2)~(-1/4):
r2l := sqgrt(p2)*rll:
s21 := 1/rll:
zamproc(0,2,0,0,p2,0,1,0, rll,0,r21,s21):
1,2,0,0
0,0,1,0
21% p, <0
> zamproc(0,2,0,0,p2,0,1,0, r1,0,0,s2):
0,2r152,0,0

3
L;],o,mz,o
S.

2) b, #0 & g, #0
23 a,=0
> zamproc(0,2,0,0,p2,92,1,0, rl,0,r2,s2):

2rlr2,2rls2,0,0
rl (p2ri® +q2rl 2 —r2%)

Lq2rI%rl 52,0
s2

> solve (p2*rl*2+g2*rl*r2-r2"2, r2);

> r2l

(qz_2+\/227;r422 ]ﬂ’[q2_2_ ) ;422 o

((1/2)+(1/2) *sqrt (q2"2+4*p2) *abs (g2) "~ (-1)) *g2*rl:

zamproc(0,2,0,0,p2,92,1,0, rl,0,r21,s2):

> rll
s21
r2l

>u = (
v =2

r2 (g2 VP 5452) 42 5,10 0.0

lg2| ’ o

i (g2*+4p2) (1922 —¢2%)
4121 52

Lq2rI%rl 52,0

abs (q2) "~ (-1/2):
gq2*rll:

= ((1/2)+(1/2)*sqrt (q2"2+4*p2) *abs (gq2) ~ (-1)) *q2*rll:
zamproc(0,2,0,0,p2,92,1,0, rll,0,r21,s21):

q2(|q2l+v q2 +4P2) 292 o

21 T2
(q22+4p2) (927 -¢2") 42 42
41921 g2 g2 192|

abs (g2) +sqrt (q2°2+4*p2)) /abs (q2) ;

7

22) q, #2

1 —
2,) b,=0
> r2l

= a2+ g2 +ap2
192]
y=2

q2*rl*(ql-2)"(-1):

zamproc (0,9q1,0,0,p2,92,1,0, rl,0,r21,s2):

2)%) a,=0

> p2l
rll

2
q1rl7g2 1 ,152,0,0
ql =2
(p2 (g1 =22 —g2*) rP®
(gl =2)*s2

,0,r1s2,0

272/ (ql-2)"2:
abs (ql-2)"(1/2) *abs(gl) " (-1/2) *abs (q2) " (-1/2) :

DuekTpoHHbIH KypHaa. http://www.math.spbu.ru/diffjournal 113



Huddepernyuarvroe ypasrnenus u npoueccor ynpasaenua,N. 2, 2018

r2l := gq2*rll*(gl-2)"(-1):
s21 := gl*g2*rll/(ql-2):
zamproc(0,¢ql1,0,0,p21,92,1,0, rl1ll,0,r21,s21):

ql q2 ‘_’ q2q1* ’
quZ 0.0
ql =2 ’ ql =2 T
a1 2 q1—2
0,0, _ lglg2] ,0
ql =2
210 a,#0
> rll := abs(qgl-2)"(1/2)*abs(ql)”~(-1/2)*abs (q2) " (-1/2):
r2l := gq2*rll*(gl-2)"(-1):
s21 := g2*rll/(gl-2):
zamproc(0,9q1,0,0,p2,92,1,0, rll1l,0,r21,s21):
q1q2‘q1172’ 2‘5]172
qlq2 | 91921 ¢
ql =2 ql =2
w21 -20-g2) |22 222
qlq2 | qlq2 |
(q1 =2)q2 g2
>u = 1/q9l;
v = (p2*(ql-2)"2-g2"2)/(ql*q2"2);
1
Caql
o P20l =2)* = g2
92*ql
2
2)) b, #0
229 a,=0

> zamproc(0,91,0,0,p2,92,1,0, rl,0,r2,s2):
qlrir2,qlrls2,0,0
(p2rP+q2rlr2=r2* (gl —=1) rl _
s2 ’

rl (-q2rl+r2(ql —2)),rls2,0

> solve (p2*rl 2+q2*rl*r2-r2°2*(ql-1), rl);

(—q2+\/4p2q1+q22—4p2) (q2+\/4p2q1+q22—4p )

2p2 2p2

> rll := -g2* (l+sqrt (4*p2*ql+g2°2-4*p2) *abs (q2) "~ (-1)) *r2/ (2*p2) :
zamproc(0,91,0,0,p2,92,1,0, rll1l,0,r2,s2):

_qlq2 (|q2| +V (4ql—-4)p2 +t]22 ) r22 qlq2 (\q2| +V (4ql-4)p2 -&—qZ2 ) r2s2

2192 p2 2192 p2
42 (g2 + T = 0 p2+g27) (4p2 g1 +¢22 =4 p2) 12 (2P = g2)
8 p2% 192 52
22 V@ a7 197) (g2 +2 gl -2 p2) 21 +¢P2 A — a2 1 q) 2. 2 (g2 +Vag -2 p2+q2z)r2s2
4p2*1q21 ' 21g21p2

> simplify ((g2* (abs (g2) +sqrt ((4*gl-4) *p2+g2°2)) * ((q272+(2* (ql-2)) *p2) *abs (g2) +g2"2*sqgrt ( (4*ql-4) *p2+
q272)) *r27°2/ (4*abs (q2) "2*p2°2)) / (-g2* (1+sqrt (4*p2*ql+g2°2-4*p2) *abs (q2) ~ (1)) / (2*p2))) ;

_ ((qz2 +(2g1—4)p2) 1921 +¢22 4 ql —4) p2 +¢2° ) 2

2 1q21p2
> p2 = solve ((g272+(2*ql-4) *p2) *gq2+g2"2*sqrt ( (4*ql-4) *p2+g2°2), p2);
w0 )
12 4q1+4
> #simplify (subs (p2 = g2°2/(gql*2-4*ql+4), (q2A2+ (2*q1—4) *p2) *abs (q2) +g272*sqrt ( (4*ql-4) *p2+gq2°2)));
> r2l (abs (g2) +sqrt ( (4*gl-4) p2+q2 2))M(=1/2) * ((g272+(2* (gl-2) ) *p2) *abs (q2) +g2"2*sqrt ( (4*ql-4) *p2+

g272) )"~ (=1/2)*2*p2*abs (q2) ~ (1/2) :
s21 := -2*p2/((abs(g2)+sqrt ((4*ql-4) *p2+g2"2)) *r21):
rll := -g2* (l+sqrt (4*p2*ql+g2"2-4*p2) *abs (g2) " (-1)) *r21/ (2*p2):
zamproc(0,91,0,0,p2,92,1,0, rll1l,0,r21,s21):

~ 2p2q2ql qul,0,0

(g2 42 (gl —2)p2) g2 +q2 gl —a pr¥g |7
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2 2 2
[8 ((<q1—2>p2+%) 1928 + (] = 2) p2 +q2%) 1g21 (a gl — 4 p2 +42° +2¢2 ((q]—l)p2+gi—)) 2p2 ((ql—l)p2+%) (g2

EAN 2
+|q2|)<q2—|qzn)/((|qz|+J Gal—0 2707 421 (g2 + Q2 g1 — ) p2) g2 +q2Aq =D p22) ), 42 2

21 121
> ul := -2*p2*abs(g2) *gl/ ((g272+(2* (gql-2)) *p2) *abs (q2) +q2"2*sqrt ( (4*gl-4) *p2+g2"2)) ;
vl := qgl;
ul —- 2p21921 9!
(42242 (g1 =2) p2) 1g21 +q2*\ (4 ql —4) p2 +¢2°
vl ==gql

> simplify(vl-ul);
a1 (2192192 g1 +142 42> + 422 VAT — B p2 + 42— 2 1421 p2)

21921 p2 g1 +1921 g2> +q2* (4 gl = 4) p2 +42° — 41921 p2

> simplify(vli-(2*ul-1)*ul”(-1));

((2g12—6g1+4) p2—g2*) 12| — ¢\ (4ql —4) p2 +¢2°

21921p2 q1
> solve (((2*gl”2-6*gl+4) *p2-g272) -g2*sqrt ( (4*gl-4) *p2+g2°2), p2);

> simplify (subs(p2 = g272/(gql”2-4*ql+4), ((2*ql"2-6*ql+4)*p2-q2”2)-abs(q2)*sqrt ((4*qgl-4)*p2+g2°2)));

(gl -2 1g21 | L9 g g2
(gl —2)?

ql =2

> simplify (v1-2*ul* (ul+1)~ (-1));
(g2 +V A 0 p2 147%) ql ¢2°
(¢22=4p2) g2 +92>\ (4 q1 —4) p2 + 427

Caenenue k cucremam u3 11 yactu crimcka.

PeSyJ’ILTaT HpOHBBOJ’ILHOﬁ 3aMCHBI B HCXOHHOﬁ CHUCTEME:

> M := zamproc(0,91,0,0,p2,92,1,0, rl,sl,r2,s2):

ol (p2rPsl—r2(ql s2—q2sl)rl +r2*s1)  (-3p2sI>+ql s2* —q2s1s2) rI>+2s112 (-q2sl +s2 (gl = 1)) rl =sI*r2*

5

5

rls2—slr2 rls2—slr2
_ L) o2
@212y o s2(-2q2rl +r2 (gl —2)) sl 2(41 2)s2 !
35| |p2rl+—— | sl — - ) ) )
_ 3 3 3 _sI7 (p2sl®+q2sls2—s2° (ql — 1))
rls2—slr2 ’ rls2—slr2
1 2
g2s2\ o r2(-2q2sl+s2 (gl —2))rl 2(‘11 E)S”z
) ) , 3rl||\p2sl+-—|rl"— -
r rlr2—r -1))r
(p2rl=+q2rlr2—r2° (gl = 1)) rl 3 3 3
rls2—slr2 ’ rls2—slr2 ’
(3p2sI>+2q2 sl s2+52%) r12—2s1(—ﬂ +s2(q]—l))r2r]—q]slzr22 5 )
2 sl (p2rlsl=—s2 (gl r2—q2rl)sl +rls2?)
rls2—slr2 ’ rls2—slr2
NSF}!
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {ql,p2,92,rl,sl,12,82});
2 — 2 _
P2=£,q1=q1,q2=—sﬂql 2),rIZO,r2=r2,s1:s1,s2=s2}, [p2=i,q1=ql,q2=—r2(q] 2),r1=r1,r2=r2,s1=0,s2=s2}, [pZ
sI? sl ri? rl
2
:%,qzzz,qZ:o,ﬂ:ﬂ,rz:—’”2 ,s]=s1,s2=s2}
s
> gll := 2:
g2l := 0:
p2l := s2"2/s1"2:
r2l := -rl*s2/sl:
zamproc (0,9q11,0,0,p21,921,1,0, rl,sl,r21,s2):
2
228207 g 0052,0,0
sl

0,0,2rls2,25ls2
4,1
NSF;
> solve ([M[1,2],M[1,4],M[2,1],M[2,2]], {p2,q9l,rl,sl,r2,s2});
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2
{pzz92—,q1:o,r1:-ﬂ,rzzrz,u:o,sz:sz}, {p2:4q22,q1: L i,szzsz}
4 q2 2 2¢2 4q2

> gll := 3/2:

p2l := 4*q2"2:

r2l := -2*g2*rl:

s21 := 4*g2*sl:

zamproc(O qll,0,0,p21,92,1,0, rl,sl,r21,s21):
-3¢2r1%0,351%¢2,0
0,0,671q2sl,6s1%q2

qll := 3/2:

p2l := 4*g2"2:

sll := 1/sqrt(6*abs(g2)):

rll := sll:

r2l := -2*qg2*rll:

s21 := 4*g2*sll:

zamproc(O qll,0,0,p21,92,1,0, rll,sll,r21,s21):

B q2 q2
21217 7 21921"
42 42
T g1 1921

4,1
NSF}

> solve ([M[1,2],M[1,3],M[2,1],M[2,3]], {ql,p2,rl,sl,r2,s2});

2
po=der gL 3r2,r2:r2,s]:s1,52:w}
9 2 442 3

> p21 = 4%q272%(1/9):

gll := 1/2:
rll := -3*r2/(4*q2)
521 = 2*g2*sl*( 1/3
zamproc(O qll, 0,0, p21 q2,1,0, rll,sl,r2,s21):
2 2 .73
32 0,0, 8q2° sl

8q2° 972
9 r2
T 16q2° 7
> p2l = 4*gq272*(1/9):
qll := 1/2:
sll := 1/sqgrt(abs(g2)):
r2l := -4*qg2/(3*sqrt(abs(g2))):
rll := -3*r21/(4*q2);

s21 := 2*g2*sll*(1/3):
zamproc(0,9l11,0,0,p21,92,1,0, rll,sll,r21,s21):
1

Pl = —
Vlq2|
_2q2 292
319217 77 31g2)
S92 42
lg21 " 1q2]
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4.6. lokazaTeabCTBO JieMMbI 2.3.
> restart; read("newlib.m"); with(mylib): with(LinearAlgebra) :
Pesyibrar 3amMeHbI ¢ 5; =0 B HCXOIHOH cHCTEME:
> zamproc(pl,ql,t1,0,0,92,t2,0, rl,0,r2,s2):
plrl?+ql rir2+r22tl,s2 (gl rl +2r2tl), t1 22,0
(pl=g2)r>+r2 (gl —12) rl +r2* 1) 12

> Lq2rP =2 (ql —212)rl = 272211, 52 (r1 12— r211), 0
S.

1) ¢=0
> r2l := rl*t2/tl:
zamproc (pl,ql,t1,0,0,92,t2,0, rl,0,r21,s2):
rl? (pl tl +ql 12 +12%)

el s2 (gl +212),t1 5220

1l
P pl—g2)tl+ql )12 rl* (gl 12—q21t]) 0.0
1252 ’ 1 o
1) b,=0 & ¢,=-2¢,
> gll := -2*t2:
zamproc (pl,qll,t1,0,0,92,t2,0, rl,0,r21,s2):
2 2
rl” (pltl —12) 0.11522,0
1l
(pl=g2)t1 =212 riP2 rl>(g2t1 +212) 0.0

1152 tl

1) a,=0
> pll := t27°2/tl:

zamproc (pll,9l1,t1,0,0,92,t2,0, rl,0,r21,s2):
0,0,1152%0

rB2 (g2t +12%) rIP (g2t +212%)
1% 52 ’ 1

,0,0

1}%) b,=0
> g2l := -2*t272/tl:
zamproc (pll1l,¢gl1,t1,0,0,921,t2,0, rl,0,r21,s2):
0,0,1152%0
P
11?52

,0,0,0

> s21 1/sqrt (abs (tl)):
rll := -tl/(t2*sgrt(abs(tl))):
r22 := rll*t2/tl:
zamproc (pll,9l1,t1,0,0,921,t2,0, rll,0,r22,s21):

1b
1,%) b, #0
> r2l := rl*t2/tl:

zamproc (pll,9l1,t1,0,0,92,t2,0, rl,0,r21,s2):
0,0,t/52%0

rB2 (g2t +12%)  rIP (g2t +212%)

, ,0,0
t1?s2 7
> s21 := 1/sqgrt(abs(tl)):
rll := t1*t27(-1/3)*(g2*t1+t2"2) " (-1/3)/sqgrt(abs(tl)):
r22 := rll*t2/tl:
zamproc (pll,9gl1,t1,0,0,92,t2,0, rll,0,r22,s21):
1
0,0, 2= 0
1]
] 2
K tl (g2t] +212%) 0.0

22\ (g241 +022)2 V3 )
> u = (q2FE142%£272) /(€27 (2/3) * (q2*E1+£2°2) ~(2/3)) ;
q2t] +2 12*
22V3 (@211 +122)* V3

u=
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2 _
h)bz—O
> g2l := -2*t272/tl:
zamproc (pl,qll,t1,0,0,921,t2,0, rl,0,r21,s2):
2 _ 2
i (pld = 12) “1] 2) 0,4152%0
t

_rP2pl o0
ts2 77

> s21 := 1/sqrt(abs(tl)):
rll —abs (tl) "~ (1/6)* (t2*pl) ~(-1/3):
r22 := rll*t2/tl:
zamproc (pl,qll,t1,0,0,921,t2,0, rll1l,0,r22,s21):

) V3 (pl el = 122) @w2pny)' 3 0 o
2pltl oy
M 6.0,0
11

> u = (pl*tl-t272)* (£2*pl)~ (1/3)/ (t2*pl*t1”(2/3));
(plt1—12) @2ph)'\3
2pl 23

u=

13) a,=0
3 _
lf)Q—O
> zamproc(pl,0,t1,0,0,92,0,0, rl1,0,0,s2):
plri% 0,522, 0

0,42 r1% 0,0
> rll := 1/sqrt(abs(g2)):
s21 := 1/sqgrt(abs(tl)):
zamproc (pl,0,t1,0,0,92,0,0, rl11,0,0,s21):
2L 1
g2 el
0, %2 00
g2
>u = pl/q2;
u=PL
q2

By 1, #0, (pl —g2)t] =22=0
> g2l := (pl*tl-2*t272)/tl:
zamproc (pl,qll,t1,0,0,921,t2,0, rl,0,r21,s2):
2 _ 492
rE (plel —12) ]ttlj 2 0,1152,0

0,r1%p1,0,0

> rll := 1/sqrt(abs(pl)):
s21 1/sqrt (abs(tl)):
r22 := rll*t2/tl:
zamproc (pl,qll,t1,0,0,921,t2,0, rll,0,r22,s21):
g1z1—z22’ ’1’0
12482 |t1]

0, 2L 0.0
1|

>u = (pl*tl-t2°2)/(pl*tl);

2
g pltl =12
pltl

4
1) apay,b, #0
> zamproc(pl,qll,t1,0,0,92,t2,0, rl,0,r21,s2):
2 2
i (plt —i2]) It’ll ) 0,1152,0

(pl=—g2)tl =222 rP 12 rl* (g2t +212%)
1?52 ’ 1

,0,0

> s21 := 1/sqrt(abs(tl)):
rll —t1* ((pl-g2)*t1-2*t272)"(-1/3)*t2"(-1/3) /sqrt(abs(tl)):
r22 := rll*t2/tl:
zamproc (pl,qll,t1,0,0,92,t2,0, rll,0,r22,s21):
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i (pltl —12%) s
it ((pl —q2) 11222213 2\3° 7 )’
e (211 +212%) 0.0

W (p1—g2) 11 =222V 322\ 3y

> u o= (q2*t1+2*%t272) / (((pl-g2) *t1-2%t2°2) " (2/3)*t2~(2/3));
v = (pl*tl-t272)/(((pl-g2) *tl1l-2*t2"2)"(2/3)*t2~(2/3));
_ g2tl +212*
“ 213 213
((pl—q2)t1 =222 12
_ pltl—t2?
Ve 213 213
((pl—gq2)t1 =212 12
1,) b, #0
1 —
1)) b,=0

> g2l := gl*t2/tl:
zamproc (pl,ql,t1,0,0,921,t2,0, rl,0,r21,s2):

P2 (pLtl gl 2412 o 0142 2), 41520

tl
3
_rl2pl 00
tls2
119 a,=0
> pll := -(ql+t2)*t2/tl:

zamproc (pl1l,9ql,t1,0,0,921,t2,0, rl,0,r21,s2):
0,712 (gl +212),t1 s2%,0

3 92
P2 ql+e2) g
1% 52

> s21 1/sqrt (abs(tl)):
rll t1* (gql+t2)~(-1/3)*t2”(-2/3)/sqgrt (abs (tl)):
r22 := rll*t2/tl:
zamproc (pll,ql,t1,0,0,921,t2,0, rll,0,r22,s21):

1 (gl +212) .
Cgl A+ V323 e
L 0,0,0
1)
>u o= (ql+2%t2)/ ((ql+t2) " (1/3)*t27(2/3));
_ gl+2n
(gl +2)! V34223
1) a, #0
> s21 := 1/sqrt(abs(tl)):
r1l := -abs(tl)~(1/6)* (t2*pl)~(-1/3): r22 := rll+*t2/tl:
zamproc (pl,ql,t1,0,0,921,t2,0, rll,0,r22,s21):
W V3l gl 242 w2pn'\3 gl +222 s
2pl il Tt V3 a2pnt V3
11 6,0, 0
tl
> Ul i= (pl*tl+ql*t2+t2°2)* (£2%pl)~ (1/3)/ (£2*pl*tl1”(2/3));
vl = - (ql+2*%t2)/ (£1*t2*pl) " (1/3);

(pl tl+ql 2+12) @2pn)' 3
©2plt1?\3

gl +212
wplth'\3

ul ==

> simplify(v1i®2-4*ul);
Simplify ((ql+2%t2) ~2-4% (pl*tl+ql*t2+t2°2));
“42pD)' V3 (pltl+q1 2+122) @2pl t1? V3 +p1 0211213 (g1 +2 12)2
w2pl 2\ 3112\3 2p1
-4pltl +ql*

> simplify(v1"3-4*ul*vl-8);
factor (simplify ((ql+2%t2) “3+8*\t1*p1*t2—4* (ql+2*t2)* (pl*t1+ql\*t2+t2A2) ))
3,2\3 113 2
3 (( (g]+21§) t] +t15\3p1 tz) @2 pl i) \3_ (2p]) Y tl (gl +22) (pl t] +ql 12+12°) )

2

2plth'\345\3 2p1
-ql (4pltl—ql* =24l 12)
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12) a,=0
> pll := -(gl+t2)*t2/tl:
zamproc (pll,9ql,t1,0,0,92,t2,0, rl,0,r21,s2):
0,752 (gl +212),t1522,0
P2 (q2t1 +122) rlP(ql2—q2tl)

, ,0,0
11252 1l

> s21 := 1/sqgrt(abs(tl)):
rll := tl/(sgrt(abs(tl))* (ql+2*t2)):
r22 := rll*t2/tl:
zamproc (pl1,9ql,t1,0,0,92,t2,0, rll,0,r22,s21):
tl il
Tl )’
t2 (g2l +12%)  tl(ql2—q2tl)
) (gl +212% (gl +22?2

> u = -(ql*t2-q2*tl) / (ql+2+*t2) ~2;
v o= £2% (q2*t1+t272)/ (ql+2*t2)"3;
__gl2—q2t
(gl +2 12)?
oo 12(g201 +12)
(gl +212)
lg) a,=0
3 —
159 4,=0

> zamproc(pl,ql,t1,0,0,92,0,0, r1,0,0,s2):
plrl?, gl rl s2,tl s2% 0
0,92 r1% 0,0
> rll := 1/sqrt(abs(g2)):
s21 g2/ (gl*sqrt (abs(g2))) :
zamproc (pl,ql,t1,0,0,92,0,0, rl1l1,0,0,s21):

plo92 11g2
421" 121" 1g21 1%

2
0, L 0,0
g2
>u = pl/g2;
v = tl*q2/ql"2;
_rl
q2
_tq2
ql?
B3¢, #0
> pll := (g2*tl-gl*t2)/tl:

zamproc (pll,9ql,t1,0,0,92,t2,0, rl,0,r21,s2):
2 2
rl” 2[’1”’” 2 (gl +212), 115220

2 _
o, r’lql tt21 a2tl) 4 o

> rll := sqrt(abs(tl))*abs(g2*tl-gl*t2)"(-1/2):
r22 := rll*t2/tl:
s21 := (g2*tl-gl*t2)*sqrt(abs(tl))/(tl* (gql+2*t2)*abs (gq2*tl-ql*t2)"(1/2)):
zamproc (pll,gql,t1,0,0,92,t2,0, rll,0,r22,s21):

(g2t +12%) ‘L‘ (ql £2—q2t]) ‘L‘ (q]tZ—q2t1)2‘L‘
ql2—q2tl| ql 2—q2t] ql 2—q2t] 0
11 ’ 1 ’ 1 (q] +2 12)2 '
tl
(gl 2—q21]) ’—’
0, - t]ql t2—q2tl 0.0
>u = (g2*tl+t272)/(g2*tl-gl*t2);
v = (g2*tl-ql*t2)/(gl+2*t2)"2;

_ g2t 412
-ql t2+q2tl
v -ql t2+q2tl
(gl +212)?

DuekTpoHHbIH KypHaT. http://www.math.spbu.ru/diffjournal 120



Huddepernyuarvroe ypasrnenus u npoueccor ynpasaenua,N. 2, 2018

2) ¢, #0, b, =0
> r2l := -ql*rl/(2*tl):
zamproc (pl,ql,t1,0,0,92,t2,0, rl,0,r21,s2):
2 —_ 472
PP (4pld=gP) o on
4t
1?2, qle2
13(_9_+_+ 1-q2 t]j 1
r 4 2 Pl=q2)t | q _rlPgl2—q21) ris2(gl+212)
7] ’ 2

,0

5

211752
21) b2=0
> g2l := gl*t2/tl:
zamproc (pl,ql,t1,0,0,921,t2,0, rl,0,r21,s2):
2 )
ri“ (4 pltl 1),0,”522’0

411
qlrl (4plil—ql*=2q112)  rls2(ql+212)
811%52 o 2 ’
2}) a,=0
> pll := gl*2/(4*tl):
zamproc (pll,ql,t1,0,0,921,t2,0, rl,0,r21,s2):
0,0,¢52%,0
rPql? 0 rls2 (ql +2t2)’0

41252 77 2
> s21 := 1/sqgrt(abs(tl)):
rll -t1*47(1/3)/(gl”(2/3)*t2~(1/3) *sqrt (abs (tl))):
r22 := -gl*rll/(2*tl):
zamproc (pl1l,q9ql,t1,0,0,921,t2,0, rll,0,r22,s21):

0,0

i
A

o223 gi+20)
Wy’ 2gP V3t 3y

0

> u = =27 (2/3)*(ql+2*t2) / (2*ql™(2/3) *t2~(1/3));

u:_22\3< 1+212)
2q12\3t21\3

22) a,=0
239 q,=0
> zamproc(pl,0,t1,0,0,0,t2,0, rl1,0,0,s2):
plri% 0,522, 0
0,0,r1252,0

> s21 := 1/sqrt(abs(tl)):
rll := tl/(t2*sqrt(abs(tl))):
zamproc (p1,0,t1,0,0,0,t2,0, r11,0,0,s21):
pli2
2> 1|
0,0, L.
1)
>u = pl*tl/t2"2;
ol
122

26 g, #0
> pll := ql*(ql+2*t2)/(4*tl):
zamproc (pl1l,q9ql,t1,0,0,921,t2,0, rl,0,r21,s2):
2
Q"2 o 456220

2t
0.0, rls2 (gl +212) 0
2
> s21 := 1/sqrt(abs(tl)):
rll := 2*t1/((gl+2*t2) *sqgrt (abs(tl))):
r22 := -gql*rll/(2*tl):
zamproc (pll,91,t1,0,0,921,t2,0, rll,0,r22,s21):
212t ql tl

Wl gl +202?2 1|’
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> u o= 2%t2%ql/ (ql+2%t2) *2;

2?) Cyyap,ay, 0

> zamproc (pl,ql,t1,0,0,921,t2,0,

> s21 := 1/sqrt(abs(tl)):
rll := 2*tl/(sqrt(abs(tl))*gql”"
r22 := -ql*rll/(2*tl):

zamproc (pl,ql,t1,0,0,921,t2,0,

\'

o

j
I

vl := (4*pl*tl-ql”2)/(ql”

> simplify(v1i+ul”2);

Caenenue NSF;O K TIPe/ILIECTBYIOHUM.

> zamproc(v,0,1,0,1,0,u,0,

v=-u?

> zamproc(-u*2,0,1,0,1,0,u,0,

t!

0,0, —,
2]

_ 2124l
(gl +212)

rl,0,r21,s2):
2 .2
rl* (4pltl—ql”) 0115220

411
glrP (4plil—ql*~2q112)  rls2(gl+212)
811%s2 o 2 ’
(1/3)* (4*pl*tl-gl 2-2*ql*t2) " (1/3)):
rll,0,r22,s21):
tl (4pltl—ql?) -
g2 \3 (4pl il —qi2=2q12)*\3 1l
s i (gl +212) 0
7 1 g V3 (4pl il —gl2—2q12)' V3

(ql+2*t2) / (ql” (1/3) * (4*pl*tl-gql"2-2*ql*t2) ~(1/3));
(2/3)*

(4*plrtl-qlr2-2%ql*t2) "~ (2/3));

e gl +212
gI'\34pri—glr-2q12)' V3

_ 4pltl—ql?
vi= 213

gIP\3 (4pltl—qi2 =241 12)

4 (pl tl +ql 12 +12%)
g2\ (aplil—grr-24112)* V3

rl,0,u*rl,s2):

12 (P 4v), 2url s2,52% 0
_ i3 (uv—1)
s

,0,0,0

rl,0,u*rl,s2):

0,2urls2,s2%0
rBu+1) (B —u+1)

,0,0,0
s2
> s21 := 1:
rll := ((u+l)*(u*2-u+l))"(-1/3):
zamproc (-u~2,0,1,0,1,0,u,0, rll,0,u*rll,s2l):
2
0, 5 1.0
(w+1) (P —u+1))
1,0,0,0
v#E -u?
> s21 = 1:
rll := -(u*v-1)"(-1/3):
zamproc(v,0,1,0,1,0,u,0, rll,0,u*rll,s2l):
2
u* +v - 2u 1.0
(uv—l)z\3 (uv—l)l\3
1,0,0,0

2)) a,=0
> pll := gl*2/(4*tl):
zamproc (pll,9l,t1,0,0,92,t2,0,

rPql(ql2=2q2tl) rl*(ql2—q2tl)

rl,0,r21,s2):
0,0,t/52%0
rls2 (gl +212)

> s21 :=
rll

1/sqrt (abs (tl)):

= 47 (1/3)*tl/ (sqgrt(abs(tl))*ql”

, , ,0
411252 t] 2

(1/3) * (ql*t2-2*g2*tl)~(1/3)):
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r22 := -gl*rll/(2*tl):
zamproc (pl1l,9ql,t1,0,0,92,t2,0, rll,0,r22,s21):
0,0, L o
Il
i 2 (gli2—g2i)2'\3 21341 (g1 +212)
W g2\ 3 qre2-2q2e02 V3 211 g1 \3 (gl 2242001\ 3
= 27(2/3)* (gl+2*t2) / (2*ql~ (1/3) * (ql*t2-2*gq2*t1)~(1/3));
Vo= =2%(ql*t2-g2*t1) *27 (1/3) / (ql” (2/3) * (ql*t2-2%q2*t1) ~ (2/3)) ;
- 2\ g1 +20)
2¢1'\3 (gl 122421\ 3
2(ql12—q2t2'\?
gP\3 (gl 2-2q21172\3

Vv
o
I

2,)) a,=0
2}) ¢,=0
> zamproc(pl,0,t1,0,0,92,t2,0, r1,0,0,s2):
plrl?,0,t152%0
0,92 r% 1211 52,0
> s21 := 1/sqrt(abs(tl)):

rll := tl/(t2*sqrt(abs(tl))):
zamproc (p1,0,t1,0,0,92,t2,0, rl1l1l,0,0,s21):

pli> o 1,
(2 ey’

g2u*
Tl

\2
=i
|

= q2*t1/t27°2;
v = pl*tl/t272;

2) g, #0
> pll = gl*(gql-2*t2)*(4*tl)"(-1)+g2:
zamproc (pl1,9ql,t1,0,0,92,t2,0, rl,0,r21,s2):

2 —
_rlt(ql2-2 2[1),0,t]s22,0
2tl

rPgl2—q2) rls2(ql+212)
t ’ 2

0,

>

> s21 1/sqrt (abs (tl)):

rll 2*t1/ (sqrt (abs(tl))* (ql+2*t2)):

r22 := -gl*rll/(2*tl):

zamproc (pl1,ql,t1,0,0,92,t2,0, rll,0,r22,s21):
2(qlt2—-2q2¢tl)t] 0 s

W) (gl +22% el
0 4t (ql2—q2t]) U

1t (gl +22)* 1)’

> u = —4*%(ql¥t2-g2*tl) / (ql+2*t2) *2;

Vo= = (2% (ql*¥t2-2%q2*t1)) / (ql+2*%t2) ~2;
_ 4(ql12—q21tl)
(gl +2 12)?
_ 2(gl2=2q210)
(gl +2 12)?
3) a, =0

> solve (pl*rl”*2+ql*rl*r2+r2°2*tl, r2);

(-t +VTapiiarqg) i g1 +Vapiaq%) vl

2t 211

> r21 := (-ql+sqrt(-4*pl*tl+ql”2))*rl/(2*tl):
zamproc (pl,ql,t1,0,0,92,t2,0, rl,0,r21,s2):

0,71 52\ =4 pl tl +qi°, t152%,0
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P (gl +V AT +q%) (2 A pT i +q% — gl 2+2 ¢211)

5

411752
r12(q1J ~dpltl+ql> +212y -4pltl +ql” +4pltl—ql>=2ql122+2¢2 i) B r1s2(—2t2—q1+\/ -4 pl t1+q12) 0
211 ’ 2 ’
> r22 := (-ql-sqrt(-4*pl*tl+ql”2))*rl/(2*tl):

zamproc (pl,ql,t1,0,0,92,t2,0, rl,0,r22,s2):
0, -rl s2\ -4 pl tl +qi%, 115220

P g1 +V =t v gl ) (2 VA pi T 4 ql” +ql 2-24211)

>

411% 52
rl? (—4p1 tl+ql?+ql -4pltl+ql> +202+ -4pltl +ql*> +2ql12-2¢2 i) sl s2(2t2+q1+\/ -4 pl t1+q12) 0
211 ’ 2 ’
3,) b,=0
> g2l := (gl 2+2*%ql*t2-4*pl*tl- (ql+2+*t2) *sqrt (-4*pl*tl+ql”r2))/ (2*tl):

zamproc (pl,ql,t1,0,0,921,t2,0, rl,0,r21,s2):
0,71 s2\ -4 pl t1 +q1°, t152%,0

P (—q1 +V -4 pl t]+q]2) (qJJ ~4pltl+ql> +2y -4pltl+qi> +4pltl—ql*>—ql 2) 0. -1ls2 (—2t2—q] +v -4pl z1+q17) 0
411% 52 » B g

> s21 := 1/sqrt(abs(tl)):

rll := tl/(sgrt(abs(tl))*sqrt(-4*pl*tl+ql”2)):
r2l := (-gl+sqrt(-4*pl*tl+gl”2))*rll/ (2*tl):
zamproc (pl,ql,t1,0,0,921,t2,0, rl1ll,0,r21,s21):
1t
Tl )’

ot (—ql +\ -4 pltl +ql* ) (qIJ ~4pltl+ql> +2 -4pltl+ql> +4pltl—ql*>—ql 12) 0, - (—2[2—q1+\/ “4pl tl +q1° ) i1 0

_ 2312 ’
411 (-4 pl tl +ql?) 2+ -4pltl+ql* |t
u = - (-gql-2*t2+sqrt (-4*pl*tl+ql”2))/ (2*sqrt (-4*pl*tl+ql”2));
v = - (-gl+sqrt (-4*pl*tl1+ql”2))* (ql*sqrt (=4*pl*tl+gl”2) +t2*%sqrt (-4*pl*t1+ql™2) +4*pl*tl-gql 2-ql*t2) / (4%
(-4*pl*t1l+ql”2)~(3/2));
__282—ql+V -4pltl -l-ql2
2+ -4pltl +q]2
(-q1+\/ -4 pl tl +ql? ) (qlx/ ~dpltl+ql”> +12\ -4pltl +ql> +4pltl—ql*—ql )
4(-4p1tl+q1?)° )2
> q22 = (gl 242*ql*t2-4*pl*tl+ (ql+2*%t2) *sqrt (-4*pl*tl+ql™2))/ (2*tl) :
zamproc (pl,ql,t1,0,0,922,t2,0, rl,0,r22,s2):
0, -rl 2N ~apl tl +q1%, t1 5220
P (q1+\/ -4 pl tl +qlI? ) (qu ~4pltl+ql> +12 -4pltl +ql> —4pltl +ql*+ql zz) 0.1 52(2t2+q1+\/ -4p1t1+q12) 0
411%52 o 2 '

y=-

> s21 := 1/sqrt(abs(tl)):
rl2 := -tl/(sqgrt(abs(tl))*sqrt (-4*pl*tl+ql”2)):
r22 := (-gl-sqrt(-4*pl*tl+qgl”2))*rl2/(2*tl):
zamproc (pl,ql,t1,0,0,922,t2,0, rl1l2,0,r22,s21):
1t
Tl )’

tl <q1+\/ -4p1t1+q12) (qu ~4pltl+ql> +2y -4pltl+qi> —4pltl+ql* +ql ) 0.1 (2t2+q1+\/ -4 pl z1+q17) 0

5 .0,
411 (-4pl il +q12)° 21 -4 pl tl +q12

> = = (ql+2*t2+sqrt (-4*pl*tl+ql”2) )/ (2*sqrt (-4*pl*tl+gl”2));

= (ql+sqrt (-4*pl*tl+gl”2))* (ql*sqrt (~4*pl*tl+qln2) +t2%sqrt (~4*plrtl+qln2) -4+pl tl+ql 2+ql*t2)/ (4*
—4*plrtl+qli2) ~ (3/2)) ;
u=- 22+ql + -4pltl -H]]2

2+ -4pltl +q]2

oo gt +apT i1 T q17) (g1 (ApT il Tl + 2 ApLil T4l ~4pl il +q2+q1 12)
4(-4pltl+q1?)° )2

u
v
(
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4) b2=O

4) q,=0

41 r,=0

> zamproc (pl,ql,t1,0,0,0,t2,0, r1,0,0,s2):

rI? pl, ql rl 52,11 s2%,0
0,0,22r152,0
> s21 := 1/sqgrt(abs(tl)): rll := tl1/(t2*sqgrt(abs(tl))):
zamproc (pl,ql,t1,0,0,0,t2,0, r11,0,0,s21):

plt? qlt tl
W22 24l )’

tl

0,0, —,0
]
>u = pl*tl/t272; v = ql/t2;
_pli
12*
_a
12
4 r,#0
> r2l := (2*t2-ql)*rl* (2*tl)"~(-1):

zamproc (pl,ql,t1,0,0,0,t2,0, rl,0,r21,s2):
rI> (4pltl —ql> +412)
41l
(gl =212)rP (4pl tl —ql* +2 gl 12) o, 4Lrls2
811252 o2

, 21271 82,11 s2%,0

0

> pll := gl*(gl-2*t2)/(4*tl):
zamproc (pll,9l,t1,0,0,0,t2,0, rl,0,r21,s2):
QI =2 P2 o 22 o
2t
qlrls2
2

0,0, ,0
> s21 := 1/sqrt(abs(tl)):
rll 2*t1/ (sqrt (abs(tl))*ql) :
r2l = (2*t2-gl)*rll*(2*tl)"(-1):
zamproc (pll,ql,t1,0,0,0,t2,0, rll,0,r21,s21):
2(ql=22)tlt2 42 tl

It q1? Cthql ol
0,0, 2L o
]
>u = —(2*(ql-2*t2))*t2/ql"2; v = 4*t2/ql;
_2@l-22)2
ql?
_an
ql
42) q2#=0

> solve (q2*rl”2-r2* (gql-2*t2) *r1-2*r272*tl, r2);
(—q]+212+\/q12—4q1t2+8t]q2+4t22)r] (q]—2t2+\/q]2—4q1t2+8t1q2+4t22)r]

>

411 411

> r21 = (-ql+2*t2+sqrt (gl 2-4*ql*t2+8*q2*t1+4*t272)) *rl/ (4*tl):
zamproc (pl,ql,t1,0,0,92,t2,0, rl,0,r21,s2):

r? (qI\/q12—4qI 2481 q2+412 4202\ ql” —4ql 2 +81t1 g2 +412> +8pltl —ql* +41l 2 +412)

s

8
r1s2(q]+2t2+\/q12—4q]12+8t]q2+4t22) 2
5 Lt 52%,0
_(—q1+2[2+\/q12—4q1t2+8t1q2+4122)r13(qI\/q12—4q1t2+8t1q2+4t22 +8p1t1—q12+2q1t2—4t1q2) 0
3211252 o
_r1s2(*2[2*5]1+\/q12f4q1t2+8t1q2+4t22) 0
7 ,
> 122 1= (-ql+2*t2-sqrt (ql 2-4*ql*t2+8*q2*t1+4*t272))*rl/ (4*tl):
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zamproc (pl,ql,t1,0,0,92,t2,0, rl,0,r22,s2):
P (qI\/q]2—4q1 12+811q2+412> +202N ql* —4ql 12+811 q2+412* —8pl t1+q12—4t1q2—4t22)

8¢l ’
_ _ 2 _ 2
_r1s2( 202—ql +V ql 24q1t2+8t1q2+4t2 )’t]szz’o
Mg -2+ aqraa8a g +4) ri* (gl Vg —4ql 28 T 2 T4 ~8pl il +qi2=2q1 2+411q2)
321252 o
r]sZ(q]+2t2+\/q12—4q1t2+8t1q2+4t22) 0
n .
4)) a,=0
> pll := (qlr2-2%ql*t2+4*q2*tl-ql*sqrt (ql 2-4*ql*t2+8*q2*t1+4%£272)) / (8*tl) :

zamproc (pl1,ql,t1,0,0,92,t2,0, rl,0,r21,s2):
r? (zqu12—4q1 2481l q2+412 —ql12+41q2 +2022) rls2 (q1+2t2 + ql* —4ql2+81l q2 T47)

, 115220
411 2
oo ris2 (20— gl + Vg dgl o8 taiZ)
0, ; :
> s21 := 1/sqgrt(abs(tl)):
rll := 4*t1/(sqrt (abs (t1))* (2%t2+ql-sqrt (qlA2-4*ql*t2+8*q2*t1+4%£272))) :

21 i= (-qlé2*t2+sqrt (qlr2-4%ql t2+8%q2*t1+4%E272)) *rll/ (4%¢1) :
zamproc (pll1l,9ql,t1,0,0,92,t2,0, rll,0,r21,s21):
sV —agnisigrad —qgo+an@+2022) a 20g+20+\F-dgotsd@ i) i
: RCE

2
i (20— g1 +VqP—dql 27811 q2 1417%) i 224l T —agl 2181l g2 1417
L
R
>u = (4% (t2*sqrt (gl 2-4*ql*t2+8*q2*t1+4*t272) —gql*t2+4*t1*q2+2*t2"2)) / (-2*t2-gl+sqrt (gl 2-4*ql*t2+8*g2*
£144%£272) ) A2;
v = 2% (ql+2*t2+sqrt (qlA2-4*ql*t2+8%q2*t1+4%£2°2) ) / (2%t2+ql-sqrt (gl 2-4*ql*t2+8%q2*t1+4%£2°2)) ;
. 4(t2Jq12—4q1 2481l q2+412° —ql 12+4t1q2+2t22)

0,0

2
(202-g1+ g —dqiz 8@ +47)

V:2(q]+2[2+\/q12—4q1t2+8!1q2+4[22)
22+4ql = ql* —4ql 2+8 11 g2 +4 12
> pl2 := (qlh2-2*ql*t2+4*q2*t1+ql*sqrt (gl 2-4*ql*t2+8*q2*t1+4*t2"2)) / (8*t1) :
zamproc (pl2,9ql,t1,0,0,92,t2,0, rl,0,r22,s2):

P2 A s d g raiE tqli2—411q2-2:2)  ris2(-202-ql +V g -dql 2180 2 141)
411 ’ 2

115220

oo rls2\ql 420+ g —4ql 218 2 T412%)
0, ;

,0

> s21 1/sqrt (abs (tl)):
rl2 4*t1/ (sqrt (abs(tl)) * (ql+2*t2+sqrt (gl 2-4*ql*t2+8*q2*t1+4*t272))) :
r22 := (—ql+2*t2-sqrt (ql 2-4*ql*t2+8*q2*t1+4*t272)) *r12/ (4*t1):
zamproc (pl2,q91,t1,0,0,92,t2,0, rl2,0,r22,s21):

_4(t2\/q12—4q1t2+8t1q2+4t22 -I-q1t2—4t1q2—2t22)t1 2t1(2[2+q1—\/q12—4q1t2+8t1q2+4t22) s

> , e
|t1|(q1+2t2+\/q12—4q1t2+811q2+4t22) |t1|(ql+2z2+Jq12—4q1z2+8z1q2+4t22) il
0,0, L o
It1]
> u = - (4% (£2%sqrt (qlr2-4%ql*t2+8*q2*t144%£272) +ql*t2-4%t1%q2-2%t2"2)) / (ql+2*t2+sqrt (gl 2-4*ql*t2+8*g2*

t1+4%t272)) 22;
v = 2% (2%t2+gl-sqrt (qlh2-4*qL¥t248%q2*L1+4%t272) ) / (2% t2+gl+sqrt (ql 2-4*ql*¥t2+48*q2*t1+4%t272)) ;

__ 4 (tZ\/q12—4q1 248l q2+412° +ql t2—4l]q2—2t22)

2
(q1+2z2 Vgl —4ql2+81l q2 i)

2(2t2+q1—\/q12—4q112+8t1q2+4t22)
ql +212+ ql* =4 ql 12 +8 11 g2 +412*

5) a,=0
> zamproc(pl,ql,t1,0,0,92,t2,0, rl1,0,0,s2):
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plri? gl rls2,tl 2% 0
0,¢2r1% 1211 52,0

> rll 1/sqrt (abs (g2)) :
s21 := g2/ (t2*sqgrt(abs(g2))):
zamproc (pl,ql,t1,0,0,92,t2,0, rl11l,0,0,s21):
2
ploglq?2 e
lg2| "~ 19212 1g2) 12
0, 42 2
lg2] "~ 142

pl/q2;
ql/t2;
tl*xq2/t272;

s < c
]

1
u=">
q2
1
e
12
tl q2
-2
t2
Csenenue k cucreMaM u3 Il yactu cnmcka 2.1,
Pesynbrar 3aMeHbI ¢ 1| =5, B HCXOJHOH CHCTEME:

> M := zamproc(pl,ql,t1,0,0,92,t2,0, sl,sl,r2,s2):
-sI?s2pl —sls2r2ql +q2sI”r2 +12s1 122 —r2 521l
r2 —s2 ’

(-s1 q]—2r2t1)s22+(—r22t1—2s1 (gl —12)r2=3sI? (p - ”3—2)) $242q2 s> 12 +12 51 12

r2—s2 ’
-s2 1+ ((-2ql +12) sl —2r2tl) s2* =3 5] ((p] - %) sl + ’Z(qgi) s2+q2s1%r2
r2—s2 ’
52 (5221l +s1 (gl —12) s2 +s1% (pl — ¢2))
r2—s2

5 ) r23t]+((2q]—t2)s]+2s2t1)r22+3sl((p —%jsl-‘rM)rZ—slstqZ
r2 (r2°tl +sl (gl —12) r2 +s1” (pl —q2)) 3 3

r2—s2 ’ r2—s2 ’
(s] gl +252t1) r2* + (s> G pl —q2) +251 (gl —12) s2+522t]) 12 =251° 52 q2 — 51 s2* 12
r2—s2 ’
plr2sl?+sls2r2ql —s1*>s2q2 +r2s22tl —sl s2* 12
r2—s2
NSF}!
> solve ([M[1,3],M[1,4],M[2,1],M[2,2]], {ql,tl,q92,t2,sl,r2,s82});
=—#,qZZO,rZZO,SIZSI,SZZSZ,t]=ml’ﬂz—jsm,QZQ}, {ql =ql,q2=q2,r2=r2,51=0,52=52,t1=0,12=12}, {ql =
S.
2
J28IPL a0 s2=p2 51 =s0,52=0, 1= SLSIPTEI212) s ,{qz:0,q2:2p1,r2=r2,s1=s1,s2=sz,ﬂ:—M,zzz
r2 r2? r2s2
_s]pl (r2 +s2)
r2s2
> pll := -tl*r2*s2/(s1"2):
g2l := 2*pll:
t21 := -sl*pll*(r2+s2)/(r2*s2);
zamproc (p11,0,t1,0,0,921,t21,0, sl,sl,r2,s2):
2] = tl (r2+s2)
sl

(r2—=s2)r2tl, r2—s2)r2tl,0,0
0,0, -(r2—s2)s2tl, -(r2 —s2)s2tl
> r2l := -pl*sl”®2/(tl*s2):
solve (t2 = -sl*pl* (r21+s2)/(r21*s2), s2);

(2+vaaprad)si o+ Tapiadt) si

2t 2t
> 521 := (t2+sqrt(4*pl*tl+t272))*sl/(2*tl);
r2l := -rationalize(pl*sl”2/(tl*s21));
g2l := 2*pl:
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zamproc (pl,0,t1,0,0,921,t2,0, sl,sl,r21,s21, full=false):

N Ipra i) si
s21 =

211
g e 2 AT i) s
21
VapTd wiZ st (o wlapla i) Japld+iZ s (-0 +apld+iZ)
211 ’ 211 o
0.0 Vapl 11 +12 s (z2+J4p1 e Vapltl+12* s (t2+\,/4p1 ETZ)
T 2t1 ’ 21
> s11 := (4*pl*t1+t272) " (-1/4) *abs (2*t1)~ (1/2) /abs (t2+sqrt (4*pl*t1+t272)) " (1/2):
s21 := (t2+sqrt(4*pl*tl+t272))*sll/(2*tl);
r2l := -rationalize(pl*sl1”2/(tl*s21));
zamproc (p1,0,t1,0,0,921,t2,0, sl1,s11l,r21,s21):
2] = (t2+\/ 411 pl +122 ) NP

2 (411 pl +2)" V4 2 T pT T a1

o1 e NTINT T pI i 2 =411 pl ~ 1)

2 (411pl +2 V4 e VTP T
411 pl +12* —\4 1l pl +122 )

(-2 VT pI717)

i ‘ ( i ‘
2+ A pl 12 R+ TdpI T2 |
& tE i pl +12

(441 p1 +22 + T pT 717 12) 4‘ (411 p1 +2 +FpI T2 12) 4‘
0.0 t2+\/4t]p1+t22 Q+J4ﬂp1+@
tlx/4t1p1+t22 tI\/4t1p1+122
> u = (-t2+sgrt (4*pl*tl+t2°2))/ (t2+sqrt (4*pl*t1+t2°2));
u:—ﬂ+v4ﬂgkﬂﬂ
Q+JMUH+%
> 822 := (t2-sqrt(4*pl*tl+t272))*sl/(2*tl);
r22 := -rationalize(pl*sl”2/(tl*s22));
g2l := 2*pl:

zamproc (pl1,0,t1,0,0,921,t2,0, sl,sl,r22,s22, full=false):

$22 = (tz—\/ 4pl il +12° ) sl

21
s
1op oo \2 TP Ti2) s1
211
Japltl 1122 s12(12+\/4p1t1+t22) Vapltl +12* slz(t2+\/4p] T 0.0
21 ’ 2t1 T
oo VAL s (-2 +VapTlil +i2) JaplutiZ si (-2 +Vaplil +i2%)
T 211 ’ 211
> sl2 := (4*pl*tl+t272)"(-1/4)*abs(2*tl)"(1/2)/abs (t2-sqrt (4*pl*tl+t2°2))"(1/2):
$22 := (t2-sqrt(4*pl*tl+t272))*sl2/(2*tl);
r22 := -rationalize(pl*sl272/(tl*s22));
zamproc (p1,0,t1,0,0,921,t2,0, sl12,s12,r22,s22):

. (2 - VT pl =) VT VT

2 (411 pl +2) V4 2 T pT A 11

22 = Vi V72 (4t1p]+t22+\/4t1p]+t22 zz)

2 (411pl +2 VA ud le VTP

(2+VFiapi i) 4‘ (4uipi v aiapiriZ )| — 1
-2+ 4t pl T -2+ 41l pl 11 0.0
i UF i pl +12
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(4ripr vz JamprrZ o) |—— 1 | Gupi+2-JFapi i) |— 4
0.0, -2+ A pl 412 , -2+ A1 pl +12°
& pl +122 & pl +122
> u = (t2+sqrt (4*pl*tl+t272))/ (-t2+sqrt (4*pl*tl+t2°2));
e 2+ Atpl i
-2+ 41l pl 12
> {gl=-2*sl*pl/r2, g2=0, r2=r2, sl=sl, s2=0, tl=sl*(sl*pl+r2*t2)/r2"2, t2 = t2};
gl =-251PL a0 =12 51 =51, 52=0, 11 = SLEIPIH21D) 1y
r2 722
> solve(tl = sl*(sl*pl+r2*t2)/r2"2, r2);
(o VTipia) st o+ JTapl %) si
211 ’ 211
> r21 := (t2+sqrt (4*pl*tl+t272))*sl/(2*tl):
gll := rationalize(-2*sl*pl/r21);
zamproc (pl,qll,t1,0,0,0,t2,0, sl,s1,r21,0):
qll =12 -4l pl +127
2sP (2T pl +i2) 25?2 +Vaapl+i) |
211 ’ 211 o
0,0,pl s% pl sI?
> sll := abs(pl) "~ (-1/2):
r21 := (t2+sqrt (4*pl*tl+t272))*sll/(2*tl):
qll := rationalize(-2*sll*pl/r21);
zamproc (pl,qll,t1,0,0,0,t2,0, sl11,s11,r21,0):
qll =12 -4l pl +127
2 (2 TlpiiZ) 2l Tapl+i) 4,
2 plitl ’ 2plitl o
rLopl
Tl pl
> u = 2% (t2+sqrt (4*pl*tl+t272))/ (2*pl*tl);
o 22+ TTpl Z)
21l pl
> 122 := (t2-sqrt(4*pl*tl+t272))*sl/(2*tl):
gl2 := rationalize(-2*sl*pl/r22);
zamproc (pl,ql2,t1,0,0,0,t2,0, sl,sl,r22,0):
ql12 =2 +apl tl +12°
_s12t2(—t2+x/4p1t1+t22) _s12t2(—t2+x/4pltl+t27) 0.0
211 ’ 211 o
0,0,pl sI? pl sI?
> 512 := abs(pl) "~ (-1/2):
r22 := (t2-sqrt(4*pl*tl+t272))*sl2/(2*tl):
ql2 := rationalize(-2*sl2*pl/r22);
zamproc (pl,ql2,t1,0,0,0,t2,0, sl2,s12,r22,0):
ql12 =2 +apltl +12°
_t2(*t2+\/4plt]+t22) _t2(*t2+x/4p1t]+t2§) 0.0
2 pl|tl ’ 2 pl|tl o
pLplL
Tl pl
> u = t2* (t2-sqrt (4*pl*tl+t272))/ (2*pl*tl);
- 2l apriati?)
2pltl
NSF3!
> solve ([M[1,2],M[1,4],M[2,1],M([2,2]], {pl,q92,r2,s2});
#]:&aﬁ:jlﬁiiﬂﬂzoﬂgzoﬁ2:_iigﬁi:jlaw’[]:(2q1—3Q)Qq1+Q)’2:(2q1—3ﬂ)ﬁ’ :_SIQqI—3Q)
9tl 3¢ 16 t1 8t 41l

,52:0],
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pll
gzl
r2l
s21

pl

_qlgl-12)

tl
ql* (gl-t2)

g

P ql 3ql1—-212) 2= ql sl s2=- 2ql—12)s1 }
tl tl tl

/tl:

gl* (3*ql-2*t2) /tl:

gl*sl/tl:
- (2*ql-t2)

*sl/tl:

zamproc (pll,9ql,t1,0,0,921,t2,0, sl,sl,r21,s21, full=false):

sll
r2l
s21

u =

ql*sll/tl:
- (2*ql-t2)

ql/(ql-t2);

sPPql 3ql—12)  si>ql 3ql—12)

, 0, ,0
tl tl
0.0 sIPGBql—12) (gl —12) sI>Bql—12) (gl —12)
o tl ’ tl
abs (t1)"(1/2)/ (abs (3*ql-t2) *abs (ql-t2)) " (1/2):
*s11/tl:
zamproc (pll,9gl,t1,0,0,921,t2,0, sl11,s11,r21,s21):
q1(3q]—t2)‘+‘ q1(3q1—t2)‘+‘
(gl —12) 3¢ql —12) 0. - (gl —12) 3ql —12) 0
tl T tl ’
tl tl
—— | (gl —t2) B gl — 12 —_—— | (gl —12) 3 ql =12
00, T YETTETe e - I e A
tl tl
-_4a
ql —12

{pl=(2%ql-3*t2) *ql/ (9*t1), q2=0, r2=0, s2=-sl*(2*ql-3*t2)/(3*tl)};

pll
s21

[ = (2ql =312)ql ,q2=0,r2=0,s2=-SI (2ql-312) }
91l 3t

(2%ql-3*t2) *ql/ (9*t1) :

-s1* (2*ql-

3%t2)/(3*tl):

zamproc (pll,ql,t1,0,0,0,t2,0, sl1,s1,0,s21, full=false):

sll
s21

u =

sP2ql=312)ql 0 sIP(2ql=312)ql
91tl T 91tl

2sPP(2ql=-312) 2s1*Q2ql-312)
3¢l ’ 3l

,0

0,0,

sqrt (3) *abs (tl)~(1/2)/ (abs (t2) *abs (2*ql-3*t2) )" (1/2):
-s11*(2*gql-3*t2)/(3*tl):
zamproc (pl1,9l,t1,0,0,0,t2,0, sl11,s11,0,s21):

-ql/(3*t2);

tl tl
1Qql-3) | —H 1Qql-3) | —H
alizq )‘t2(2q1—3t2)’ o o (24 ]‘t2(2q1—3t2)’ 0
31 T 31l ’
t2(2q1—3t2)‘;‘ 12(2q1—3t2)‘;‘
oo - 22ql -3 202ql-322)
T tl ’ tl
__al
32

{pl=(2*ql-3*t2) * (2*ql+t2) /(16*tl), g2=(2*ql-3*t2)*t2/(8*tl), r2=-sl*(2*ql-3*t2)/(4*tl), s2=0};

pll
g2l
r2l

s s

{pI: (2q1—312)(2ql +12) P (2q1-312)12 r2——S] (2q1-312)
l6tl 81 411

,sZZO}

(2*ql=-3*t2) * (2*ql+t2) /(16*tl):
(2*ql-3*t2) *t2/(8*tl) :

-s1* (2*ql-

3%t2)/ (4*tl) :

zamproc (pll,ql,t1,0,0,921,t2,0, sl,sl,r21,0, full=false):

sll
r2l

251 2q1 =312 0 251> 291 =312)

0
811 811
0.0, 2q1=312) 2ql +12) sIP 2ql=312) 2ql +12) sI?
o 161 ’ 16 t1

4*abs (tl) "~ (1/2)/ (abs (2*gql-3*t2) *abs (2*ql+t2) )" (1/2):
-s11*(2*gql-3*t2)/(4*tl):
zamproc (pll,9ql,t1,0,0,921,t2,0, sl11,s11,r21,0):

1 I
202291 -312) L 2t2(2q1—3t2)‘ !
Qql-32) 2qi+2) | 2ql—-312) 2ql +12)

tl tl

[,
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tl tl
2q1-312) 2ql +12 2q1-312) 2ql+12
"o @4 )24 )‘(2q1—3t2)(2q1+t2) ¢4 AT e gTe
o 1l ’ tl
>u = =2*t2/(2*ql+t2);
.22
2412
41
NSF,
> solve ([M[1,2],M[1,3],M(2,1],M(2,3]], {pl,q2,r2,52});
{plz 241 _’2(3‘]1 2 o= (2q14_t]’2) 2 ,r2:O,s2:—%}, {p]:(4Root0f(27Zz—q] Z-2q122+12%) g1} —4 RootOf (2 2

—ql Z-2ql2+12%) qI*12—TRootOf (2 72 —ql Z—-2ql 12+12*) ql t2> +4 RootOf (2 72 —ql Z—2ql 2+12*) 122> +8qI* 12— 8 qI* 2%

4 gl 153 —12%) A2 (8 RootOf(2 22 —ql Z—2ql 12+12) gl =8 RootOf(2 2 —ql Z—2ql 2+12%) 2+16q1 12— 712 t1), q2

1
= (2 RootOf (2 Z2—ql Z—2ql 12+12%) qI*+7 RootOf (2 72 —ql Z—2ql 12
2t (4 RootOf (2 22 —ql Z-2ql 2+12%) —12) V2 2al 22 1 /22l 1

+122) ql 2 =4 RootOf (2 22 —ql Z—2ql 2 +12%) 12> +4 ql* 12— 4 ql 122 +12%),r2 =

51 (4RootOf(2 72 —ql Z-2ql2+12*) ql =2 RootOf(2 2 —ql Z—-2ql 2+12*) 2242 ¢l 12—12*)

,82
tl (4 RootOf (2 72 —ql Z-2ql 12+12%) —12)
_ RootOf (2 Z2—ql Z-2ql12+12*) sl
1l
> solve([M[1,2],M[1,3],M[2,1],M[2,3]], {pl,ql,tl,r2,sl,s2});
{p1=M,q1=q1,rz=o,s1=s1,sz=—2“‘12 = 2alz2e } (pl=pl, ql =ql,r2=12,51=0,52 =52,11 =0}, |p1
312 12 4q2
3 2 2 3 2 2 2 2
_(r2 4212552421252 +52°) g2 ql= 12 (372 +4r2s524252%) ,r2=r2,s1=—S2t2 (2r2+s2) s2=sotl= 122 (212 +s2) }
(272 +s2) 52 52(r2+2s2) q2 (r2+2s2) q2 (r2 +2 52)?
> solve([M[1,2],M[1,3],M[2,1],M[2,3]1, {pl,ql,tl,t2,r2,s1,82});
{p]:_w,ql:q],r2:O,sl:s],s2:s2, in=-4 “2‘112;’“ 92) ,12:-2”2‘12 ] (pl=pl, ql =ql, r2=12, 51 =0, 52 =52, 11 =0, 12
S S S

r2=12.5] = - s212 2r2+52)

3 2 2 3 2 2
=12}, pJ:(rZ +2r2°52 421252 +52°) 2 q]zt2(3r2 +472524252%) s2=s2.1]
s2 (r2+2s2) q2 (r2+2s2)

(272 +52) 522 ’
_ 122 (212452
q2 (242522

t2:t2], [p] —g2,q1 = 23142
S.

2
2= 252,51 =51, 52 =52, t] = “—ngiﬂ:o}
S.

> {pl=(2*ql-t2)*(2*ql+t2)/(12*tl), qg2=(2*qgl-t2)*t2/(4*tl), r2=0, s2=-(2*ql-t2)*sl/(2*tl)};

{plz (2ql—12) 2ql+12) 2= 2ql—1t2)12 2=0.52=- (2ql —12)s1 }
12 ¢1 411 211
> pll := (2%ql-t2)* (2*ql+t2)/ (12*tl):
q21 := (2%ql-t2)*t2/(4*tl):
s21 := - (2*ql-t2)*sl/(2*tl):
zamproc (pll,9ql,t1,0,0,921,t2,0, sl1,s1,0,s21):
sl (4q1* —12%) 0.0 sI* (4q1* —12%)
1211 U 1211
0. 2ql=12) 2sP . 2ql—12)2sI?
’ 411 o 411
> s11 := 2*abs (tl)”(1/2)/(abs (2*ql-t2) " (1/2) *abs (t2)~(1/2)):
s21 := = (2*gl-t2)*sll/(2*tl):
zamproc (pll,9l,t1,0,0,921,t2,0, sl11,s11,0,s21):
7 (4 q1>—12%) ‘#‘(41112—;22)
22ql—12) 0.0, L2 (2ql—12)
31l U 31l
1 1
22ql-12) t—‘ mzw—m"—‘
0 2Q2ql-)] 22ql—12)
’ 1l o 11
>u = (2%ql+t2)/(3*t2);
2ql+12
y=2qiTie
312

> {pl=(r2"3+2*r2"2*s2+42*r2*s2"2+s2"3) *q2/ ((2*r2+s2) *s2"2), ql=t2* (3*r2"2+4*r2*s2+2*s2"2)/ (s2* (r2+2*s2)
), r2=r2, sl=-s2*t2* (2*r2+s2)/(q2* (r2+2*s2)), s2=s2, tl=t27"2*(2*r2+s2)"2/(q2* (r2+2*s2)"2)};
3 2 2 3 2 2 2 2
Dl = (r22 +2r2°52+2r252° +52°) g2 gl = 2 (3r2° +4r2s52+252%) ’rZ:rz,SI:_w’szzsz’ﬂ:M}
(272 +52) 522 52 (r24252) q2 (r2+252) a2 (r2 +2 52)?
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> evala([solve (tl = t272* (2*r2+s2)"2/(q2* (x2+2*s2)"2), r2)1);
(e+2v@d)s2  (e-2yg@id)s2
202+ NI 4212

> r2l = - (t2+2*sqgrt(g2*tl)) *s2/ (2*t2+sqrt(g2*tl)):
sll := simplify(-s2*t2* (2*r21+s2)/(g2* (r21+2*s2)));
pll := simplify ((r217"3+42*r217"2*s2+42*r21*s2"2+s2"3) *q2/ ((2*r21+s2)*s2"2));
qll := simplify (£t2* (3*r21"2+4*r21*s2+2*s272)/ (s2* (r21+2*s2)));
zamproc (pll,9ql1,t1,0,0,92,t2,0, sl11,s11,r21,s2, full=false):

7w Y2 52

q2
il i @2 (q2 1 g7 —12%)
2
vz (202+Vq7T)
gll = 2421l +12
202+ G2
(q2t1 —12%) s2*11 0.0 (g2t] —12*) s2* 11
Que+vgET)veT (Qe+veT) VT
o 35200 (g2 1P +4q201 (2 +3 q211 2VGTTT +12* +312° VqZT) 35201 (2241 +4 21112 +3 21l 2V G2 +12* +3 12V q71T )
: : 0, =
(2o+vqzd) v (2+vqzT) uo+vgd) vad (e +vqzT)

> factor (g272*t1"2+44*g2*t1*t272+43*q2*t1*t2*sqrt (g2*tl) +t274+3*t2"3*sqgrt (g2*tl), sqgrt(g2*tl));

(211 +02v 2T +122) (2 +yg7iT)

> 821 = (2*t2+sqrt(g2*tl))* (g2*tl) "~ (1/4)/ (sqrt(3)* (g2*tl+t2*sqrt (g2*tl)+t272)"(1/2)*abs (t2+sqrt (q2*tl)
)N (1/2) *abs (t1) "~ (1/2)):
r2l := - (t2+2*sqrt(g2*tl))*s21/(2*t2+sqrt(g2*tl)):

sll := simplify(-s21*t2* (2*r21+s21)/(q2* (r21+2*s21)));

pll := simplify ((r2173+2*r2172*s2142*r21*s21"2+s2173)*q2/ ((2*r21+s21)*s21"2));
gll := simplify (£2* (3*r2172+4*r21*s2142*%s2172)/ (s21* (r21+2*s21)));

zamproc (pll,9ll,t1,0,0,92,t2,0, sl11,s11l,r21,s21):

T (202+yq2T) @213\ 43

3V @2l +2NGTT +i2 N 2+ | VT ¢2
V2T (g2 i vzl =) i1 (2 +y g2 )]

pll =
b2 +y gz un e 22 +y37T)
;‘ (2211 +122) 2 +V 21T | 1)
g1 = 11 (2+Vg2iT)

20+ T
1

i (2 +vgziT) ’ 00
32 (2 +vqZT) (g2 t1 +02 VG2 +122)
V2T (202477 ) (q211 +2V 32T (g2 11 —122)

V2T (224+q7T) (g2 11 +2V 7T ) (g2 11 —12)

1
it (2+yZd) ‘

32 (2 +vqZiT) (g2 11 +02 V2T +122)
11 (g2 1P +4q21112 43 211 2T +12* +3 12321 )

|
it (2 +yZd) ‘ 0

" (24vq2T) (g2 11 +12V 92T +122)
V2T (322 12 2+ 21T g2 12 +3 q2 11123 +4 q2 11 22N q2 1T +12*Nq21T ) é‘
CENr )
g2 (2 +q7T) (g2 11 + 22T +122)
> u = —(2*t2+sqrt (g2*tl)) * (t2+sqrt (g2*tl) ) * (-t2+sqrt (g2*tl) )/ (3* (q2*tl+t2*sqrt (g2*tl) +t272) * (t2+sqgrt
(gq2*tl)));

_ Qet+vgza) (-o+vgzd)
3 (g2t +02y T +122)
> {pl=qg2, ql=2*sl*qg2/s2, r2=-2*s2, sl=sl, s2=s2, tl=sl”2*q2/s2"2, t2=0};

2
25192 o o si=sls2=s2.01= S92 1p—g
s2 §22

pl=q2,q1=
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> pll := g2:

qll := 2*s1l*g2/s2:

tll := sl1"2*%q2/s2"2:

r2l := -2*s2:

zamproc (pll,9ll,t11,0,0,92,0,0, sl,sl,r21,s2, full=false):

s1%42,0,0,s1% q2
0, -3s1%¢42,0,351*¢q2

Pesyinbrar 3aMeHsI € r| =5, B HCXOIHOH cucteMe ¢ p, # 0

> M := zamproc(pl,ql,tl,0,p2,92,t2,0, sl,sl,r2,s2):
-plsI®s2+p2sl® —ql r2s1s2+q2r2s1> +r2* sl 12— r2>s21l

r2—s2
3p2sP+((-3pl +q2)s2+2¢2r2) s>+ (-ql 22 =272 (ql —12) 52 +12r2%) s1 —r2s2t] (r2+252)
r2—s2 ’
P4 (-2ql +12)sI -2 1211y s22 — 3 51 ((p] - 23i2j sl + M] $243p2 5P +q2 1212
r2—s2 ’
-s23 1l =51 (gl —12) 522 —s1*> (pl —q2) s2+p2 51
r2—s2
2t +s1 (gl = 12) r2* +s1% (pl —g2) r2 = p2 sI’
r2—s2 ’
P23 1+ (2 gl —12) s +252t]) r2> +3 51 ([pl - 23i2) sl+ M) r2=3p2sPP—q2sl®s2
r2—s2 ’
(s1ql +252t1) r2> + (3 pl —q2) sI* +252 (ql —12) s1 +52>t1) r2 =3 p2 s> =2 g2 51”52 — 51 s2* 12
r2—s2 ’
(12t —s112) 52>+ (ql r251 =51 q2) s2 +pl r2s1> —p2 s’

r2—s2
4,1
NSFy,
> evala([solve([M[1,1],M[1,3],M[2,2],M[2,3]], {p2,92,r2,s82})]);
(27pBtPP =21 pl? gl tI> +6pI? ql tI* 22 +15 pI* t1> 122 +4 pl qi* t]1 =12 pl g3 t1 12 =27 pl qI* t1 2> — 16 pl ql t1 t2°

)=
[p t1? (gl +212)°
=3pl 12X +4qI° 2412 qI* 122 +17 qI? 122 +14 q1% 12* +6 g1 12° +12°), g2 =

9plP P =3plglPtl+6pl gl tl 2+6pl t] 122 —4qI12—10q1> 12> =10 g1 12> =312 o= sLB3pltl+24l 12 +12%)

tl (gl +212)? tl (gl +212)

, 82

(6pltl—2ql>—ql12) sl
tl (gl +212)

> collect (27*pl 3*t173-21*pl 2%ql 2*t1 " 2+6%pl 2% ql*t1 2%t 2+15%pl 2% t1 2%t 2" 2+4*pl*xql r4*£1-12%pl*ql"3*
t1*t2-27*pl*ql 2*t1*t272-16*pl*gl*t1*t2"3-3*pl*t1*t274+4*ql 5*t2+12*ql 4*t272+17*ql"3*t273+14*ql"2*
t274+6*gql*t2°5+t276, [pl,tl], factor);
27 plP P =3 (7ql +512) (gl —2) tI> pI> + (qI* =4 ql 12— 3 122) 2 ql +12)* tl pl +12 (gl +12) (qI* +ql 12 +12%) (2 gl +12)°
> subs(ql = -t2, 27%z"3- (3% (7*ql+5%t2)) * (ql-t2) *z"2+ (ql"2-4*ql*t2-3*t2/2) * (2*ql+t2) "2*z+t2* (ql+t2) *
(glh2+gl*t2+t272) * (2*ql+t2) "2) ;
242121222 +277
> collect (9*pl 2*t172-3*pl* gl 2*t1l+6*pl*ql*t1*t2+6*pl*t1*t27°2-4*ql 3*t2-10*ql"2*t2/2-10*ql*t2°3-3*t2"4,
[pl,tl], factor);
9pl2tP+(-3q1>+6ql 2+612%) tl pl =12 2 ql +12) (2 qI* +4 gl 12 +3 12%)
> pll := theta/tl:

p2l := (27*theta”3-(3* (7*gql+5*t2))* (gl-t2)*theta”2+ (ql"2-4*gql*t2-3*t272) * (2*ql+t2) "2*theta+t2* (ql+t2)
*(Qlh2+ql*t2+4t272) ¥ (2*ql+t2) "2) / (£172* (gl+2*t2) *3) :

g2l := - (9*theta”2+ (-3*ql"2+6*ql*t2+6*t2"2) *theta-t2* (2*ql+t2) * (2*ql"2+4*ql*t2+3*t272)) / (t1* (ql+2*t2)
~2)

r2l := -sl*(3*theta+2*ql*t2+t272)/(tl* (ql+2*t2)):

s21 := (6*theta-2*ql”2-ql*t2)*sl/(tl* (gl+2*t2)):

zamproc (pll,ql,t1,0,p21,921,t2,0, sl,sl,r21,s21, full=false):
pml (pll,9l,t1,0,p21,921,t2,0, sl,sl,r21,s21);

0 - sP(2qP—ql2—12-98) (¢ +ql 2+122-30)  sI*>(2qI?—ql 2—122—90) (qI*+ql 2+12*> -3 )

)0,

tl (gl +2 12)? tl (gl +212)?
CsIP(2g—ql 12122 =90) (gl 2+12°+6) 0.0 s (2g1—ql12—12*=90) (gl 22+122+6)
1l (gl +2 12 T i (gl +2 12
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(ql 2+12240)* (g1 +ql 12 +122-30)* (2q1%—ql 12— 12> -9 0)*
t? (gl +212)°
> 511 := abs(tl)~(1/2)* (ql+2*t2)/ (abs (ql*t2+t2"2+theta)* (1/2) *abs (9*theta-2*ql 2+ql*t2+t2°2) ~ (1/2)) :

Resultant of G:

r21 := -sll* (3*theta+2*ql*t2+t272)/ (t1* (ql+2*t2)):
s21 := (6*theta-2%ql 2-gl*t2)*s11/ (t1* (ql+2*t2)):
zamproc (pll,ql,t1,0,p21,921,t2,0, sl1,s11,r21,s21, full=false):
2 2 ) 2 2
0’_(2111 ql12—122-986) ‘(q112+t22+9) T ‘(ql +ql 2+12>-30) .
1l
2 2 2 2 2
(2qPP—ql2—12 96)‘(q1t2+t22+6) R ‘(q] +ql12+122-30)
1
2 2 2 )
] (gl 2+ +8) (2qF~ql 212 -96) ‘(q112+t22+9) (2q1>—ql12—-12*-99) ‘ 0.0
1l B
2 2 2 2
_(q“HtZ 0 gl -glz-12 96)‘(q1t2+t22+6) (2q12—q1t2—t22—99)‘
1l
> u = (3*theta-ql”2-ql*t2-t272)/ (gql*t2+t2”2+theta);
. —qlP—ql2—122+30
ql 2+t +0
> gll := -2*t2:
N := zamproc(pl,qll,tl1,0,p2,92,t2,0, sl,sl,r2,s2):
p2sP 4+ (-s2pl +q27r2) sI> +r212 (12 +252) sl —r2*s21]
r2—s2 ’
3p2sP+((-3pl +q2)s2+2q2r2) s> +12 (12> +6 1252 +252%) s] —r2s2tl (r2+252)
r2—s2 ’
=SBt (20281 +55112) s+ (=3 pl +2¢2) s> +4r28251) s2+3p2sPB +q2r2sl> -2 t1 +3 51 s22 12 —s1” (p] —q2) s2 +p2 s>
r2—s2 ’ r2—s2
211 =312 sl 2+s1” (pl —q2) r2=p2sl® 2+ (-5s124+252t]) r2> + (3 pl —2¢2) sI> —4s515212) r2 =3 p2sI®> —q2 sI*s2
r2—s2 ’ r2—s2 ’
(-25112+252t]) 12>+ (3 pl —q2)sI> =651 s212+52*11) r2 =3 p2 s =22 51”52 —sl 52> 12
r2—s2 ’

-p2sPP+(pl r2 —s2q2) sI> =252 (rZ + %) 25l +r2s22tl

r2—s2
> evala([solve([N[1,1],N[1,3],N[2,2],N[2,3]], {pl,p2,92,s2})]);

22 PP ARSI 2P A5 2sP =352 o P2 -2r202s1t] +3s1%2*  ,_ 2r2t1=3s112
pl==-,p2=- q2=- ,$2=-
tl t1P s tl s tl
> solve (z"3-4*z"2+5%z-3, z);
113 113
(16+12y95) ~ 2 L4 (e+2yes) 1 L4
113 ’ 113
6 3 (116 +12493) 3 12 3 (116 +12493) 3
113
I\/T[(116+12\/93) B 2 ]
s s
. 6 3 (116 +12y33) (6+12y93) 1 L4
’ 113
2 12 3 (116 +12y93) 3
113
I\/T[(116+12\/93) ~ 2 ]
1\3
- 6 3 (116 +1293)
2
> pll := t27°2/tl:
P21 1= = (r273%E1A3-4%r2A2FsTHE1 2% 2454 r2¥s1A2KE1HE2A2-3%STA3%E2A3) / (£172%5173) ¢
Q21 1= - (r2°2%t172-2%r2*s1*E1+E2+3%817°2%t272) / (s172%t1) :
$21 i= - (2%r2%t1-3%s1*t2) /tl:

zamproc (pll,gll,t1,0,p21,921,t2,0, sl,sl,r2,s21):
0 3(tlr2—si2? 0 3(tlr2 —sl12)
’ tl T tl
(t1r2—s112)° 0.0, {tlr2=sl 12)
t] T t]
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NSF3;!
> evala([solve([M[1,1],M[1,2],M[2,2],M[2,3]], {p2,92,r2,s2})]);
3pltl—ql*=2ql 12—t

[p2:3p12t12—4p1q12z1—6p1q1z1z2—2p1z1t22+q14+3q13z2+4q12z22+3q1t23+z24 2= e
t1% (gl +212) ’ tl
_sllgl+2) o, s1(3pl tl—ql* +12%) H
tl ’ tl (gl +212)

> collect (3*plA2*t172-4%plrgl 2%t 1-6*pl gl t1*t2-2*pl t1*t2/2+ql 4+3*ql A3 t2+4*ql 2*t2"2+3*ql*t2"3+
t2”~4, [pl,tl], factor);
3plPtl? =2 (gl +12) 2 ql +12) t] pl +(q1?> +ql 12 +1t2%) (gl +12)?

> D = simplify (((2*% (ql+t2))* (2*ql+t2)) 2 - 12* (gl 2+ql*t2+t27°2) * (ql+t2)"2);
D=4 (gl +212) (q] —12) (q] +12)?

> solve (3*%z7°2- (2% (ql+t2) ) * (2*ql+t2) *z+ (gl 2+ql*t2+4t2°2) * (ql+t2) 2, z);

NrErrEsT il tal 2212
(2;11 +§+ 71 +g13t2 227 | 14, 23i1+%_ Vql’+ql12=212 13f2 212 | (gl +12)

> pll := theta/tl:

p2l := (3*theta”2-(2* (ql+t2))* (2*gl+t2) *theta+ (gl 2+ql*t2+t2"2) * (gl+t2)"2) / (£1"2* (gql+2*t2)) :
q21 := - (3*pll*tl-qgl"2-2*ql*t2-t272) /tl:

r2l := -sl*(gl+t2)/tl:

s21 := sl1*(3*pll*tl-gl”2+t272)/ (t1* (gl+2*t2)):

zamproc (pll,gql,t1,0,p21,921,t2,0, sl,sl,r21,s21, full=false):
pml (pll,ql,t1,0,p21,921,t2,0, sl,sl,r21,s21);
0.0 - 3(qle2 +12? +0) (ql2 +ql 12+12*-3 0) sI? 3 (q1 12+122 +0) (q12+q1 24+122-3 0) sI?
o 1l (gl +2 12) ' 11 (gl +2 12)
(gl 224122 +0) s1° 0.0 (ql 24122 +0) s
tl T tl
(ql 124122 4+0)* (q12 +ql 12 +122 3 0)*
t? (gl +2 12)?

Resultant of G:

> simplify(r2l - s21);
35l (gl 2+122+6)
tl (gl +212)

> sl abs (t1)"(1/2)/abs (gl*t2+t2"2+theta)~ (1/2):
r2l := -sll*(gl+t2)/tl:
s21 := sl1*(3*pll*tl-gl”2+t272)/(t1* (gl+2*t2)):
zamproc (pll,ql,t1,0,p21,921,t2,0, sl11,s11l,r21,s21):

1l
3(ql 22+12>+0) (¢l +ql 2 +12*>-30) | ————
( ) ) ql 12 +122 40

‘ 3 (gl 24122 +0) (g +q1 zz+122—3e)‘ i ‘

ql 122+ +0

0,0, - ,
tl (gl +212)? tl (gl +212)?
1 1
(gl 2 +12*+0) ’—2 (gl 2+122+8) t—z
ql t2+12°+6 0.0 ql t2+12°+0
tl T tl

> u = 3% (3*theta-gl"2-gql*t2-t2°2)/ (ql+2*t2) "2;
3(-qI*—ql12-12*+30)
(gl +212)?

u=

NSF;(;'
> evala([solve([M[1,1],M[1,2],M[2,2],M[2,4]], {p2,92,r2,s82})]);

3pltl+2ql 24312

[p2:p12112—4p1q1211—10p1q]t1t2—6p1t]t22—4q13t2—16q12t22—21q1t23—9t24 2= =
t1? (gl +212) ’ tl
_s1Qql+32) sl (pltl+2q] 2+312%) H
tl ’ tl (gl +212)

> collect (p172*t172-4*pl*ql 2*t1-10*pl*ql*t1*t2-6*pl*t1*t2"2-4%ql"3*t2-16*ql 2*t2°2-21*ql*t2"3-9*t2"4,
[pl,tl], factor);
pIPtl> =2 2 ql +312) (ql +12) tl pl — 12 (gl +12) 2 ql +3 12)?

> solve (z"2-(2* (2*ql+3*t2)) * (gl+t2) *z-t2* (gql+t2) * (2*ql+3*t2) "2, z);
(g1 +02+ a3 g 2 122) 2qi+32), (gl +2 -V g T3 gl 27 212) 2 gl +312)

> pll := theta/tl:

p21 := (theta”2-(2* (2*ql+3*t2))* (ql+t2) *theta-t2* (ql+t2) * (2*ql+3*t2)~2) / (£172*% (ql+2*t2)) :
21 = - (3*pll*tl+2*ql*t2+3*t272) /tl:
r21 := -sl*(2*ql+3*t2)/tl:

21 = s1*(pll*tl+42*ql*t2+3*t272)/ (t1* (gl+2*t2)):
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zamproc (pll,ql,t1,0,p21,921,t2,0, sl,sl,r21,s21):
pml (pll,9l,t1,0,p21,921,t2,0, sl,sl,r21,s21);
PP (2P +9ql 224912 +48) (gl 2+122+8) sI? (2q12+9ql 2249122 +8) (¢l 22+12*+6)

0,0, ,
tl (gl +212)? tl (gl +212)?
(22 +9q1 24912 +8) s 0 (2P 49q1 22+912*+0) s 0
tl T tl ’

(21249 q1 1249 122 +6)? (q1 12 +122 +6)*

Resultant of G:
t1? (gl +212)?

> simplify(r2l - s21);
sl (2P +9q1 124912 +8)
tl (gl +212)

> sll := abs (tl)"(1/2)/abs (2*ql"2+9*ql*t2+9*t2"2+theta) ~(1/2):
r2l := -sll*(2*ql+3*t2)/tl:
s21 := sll*(pll*tl+2*ql*t2+3*t272)/(tl* (ql+2*t2)):
zamproc (pll,ql,t1,0,p21,921,t2,0, sl1,s1l,r21,s21):

iz (gl 2+122+8) (2q2+9 1 12+9 12 +9)
2g12+9ql12+912°+6

0,0, ‘

B

tl (gl +2 12)?

‘ t!

ql 2+12240) (2q*+9ql 12+912> +6
2q12+9q1t2+9t22+9‘( ) )

t1 (gl +2 12)?
1
2q1P+9ql 12+912*+6

i (-2¢1%=9q112-912*-9)
2¢P+9ql 12+912*+6 )

tl tl

(212 +9 g1 12+9 122 +6) ‘

,0

> u = (gql*t2+t2”2+theta)/ (ql+2*t2)"2;
Lo 2+122+0
(gl +2 12)?
PeSyJ‘lLTaT 3aMEHBI C rl :Sl B HCXOHHOﬁ CUCTEME:
> M := zamproc(pl,ql,t1,0,0,92,t2,0, sl,sl,r2,s2):
-s1>s2pl —s152r2ql +q2 s> r2 +12s1 12> —r2* 521l
r2—s2 ’

(-s1 q1—2r2t1)s22+(—r22z1—2s1 (gl —12)r2 =3 s1? (pJ— ‘13—2)) 5242 q2s1%r2 +12 51 r2?

)

r2—s2

-2+ ((-2ql +12)s1 =2r2t]) 52> =3 ([p]— 23i2) s1+’2(ql3i) s152+q2s1%r2

>

r2—s2
(522t +s1 (gl —12) 52 +s1% (p] —¢2)) 52
r2—s2
) ) r23t1+<(2q1—z2>s1+2s2t1)r22+3((pz—ﬂ)suw)snz—sﬂszqz
r2 (r2°tl +s1 (gl —12) r2 +s1* (pl —q2)) 3 3
r2—s2 ’ r2—s2 ’
(s] gl +252t1) r2* + (s> B pl —q2) +251 (gl —12) s2+52*11) 12 =257 s2q2 — sl s2* 12
r2—s2 ’
plr2sl®+sls2r2ql —sI*s2q2 +r2s2*t] —sls2* 12
r2—s2
5,1
NSF;
> evala([solve([M[1,4],M[2,1],M[2,3]], {tl,sl,r2,s2})]);
220,51 =sl,52=- 23142 o WIR2=2q1 212G 2 )y 1y o =52, 11 =0, [r2=-SLEPIZD im0,
12 4¢2* ql
_2plgl ‘331;’1 ’2;2’2‘12) gl } [rzzkooz()f((qﬂ—ql 2) 2+2plP—2pl g2+ plql —3pl12—ql g2 +1242) 2) s1,s1=sl,52=
(3pl—q2)
_ (RootOf ((qI* —q112) Z2+2pI*~2plq2+(Bplql=3pli2—qlq2+12¢2) Z) ql+2pD) sl ,_ 1 ((q1
12 ’ 4]712

—12) (RootOf ((q1> —ql 12) Z2+2pI*=2pl g2+ (3 pl gl =3 pl 12—ql g2 +12¢2) Z) qI* = RootOf ((qI*> —ql 12) Z+2pI> =2 pl q2
+@Bplql =3pli2—qlq2+12q2) 7) ql 24+plql =3 pl12—ql q2+12q2))}]
> evala([solve ([M[1,4],M[2,1]1,M[2,3]1], {pl,al,a2})1);
p]zt1r22—r2t2s]+r2s2t1—s152t2 gl =- 2 =sl2+s2d
251% ’ sl

2= tr2*—r212s1 —r2s2tl —sls212 ”

2512

> {r2=-s1* (3*pl-qg2)/ql, sl=sl, s2=0, tl=(2*pl*qgl-3*pl*t2+q2*t2)*ql/(3*pl-g2)"2};
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tll
r2l

sll
r2l

< o
1]

{r2=

tll
s21

sll
s21

<
Il

[rZZ—S] 3pl—q2) sl=sl.s2=0.11= 2pl gl =3 pl2+12q2)ql }
q1 (3 pl —q2)?

(2*pl*ql-3*pl*t2+q2*t2) *ql/ (3*pl-g2)"2:
-sl* (3*pl-g2)/ql:

zamproc (pl,ql,t11,0,0,92,t2,0, sl,s1,r21,0):
pml (pl,qgl,t11,0,0,92,t2,0, sl,s1,r21,0);

352 (-2 4y (pr- 22 352 (29240 1 (p- 2
i 3 3)) 3 3

>

)) ,q2s1%,0

q1 q1 e
0, -pl s1%,0,pl sI?

3plt2=2q2ql —q22) pI> Bpl12—q2ql —q212)

(3 pl —q2)?

Resultant of G: (

abs (pl) ~(-1/2):
-sll*(3*pl-q2)/ql:
zamproc (pl,ql,t11,0,0,92,t2,0, sl1,s11,r21,0):

- _42 - -2
ql q2 3t2(p1 3) 2qlq2 3t2(p1 ) 2

3
ql pl| ' ql pl| Tl
0,- 2L o 2L
bl

- (gl*g2+t2* (g2-3*pl)) / (ql*pl) ;
- (2*ql*g2-t2* (g2-3*pl)) / (ql*pl);

0,

_ qlq2+12(-3pl+q2)
- plql
_ 2qlq2-12(-3pl+q2)
R plql

sl=sl, s2=-2*sl*q2/t2, tl=-(pl*t2-2%ql*q2+q2*t2)*t2/ (4*q2"2)};

r2:O,s1:S],32:—23t12q2,tI:— (p]t2—2q1q2+t2q2)t2}

4 ¢2*

- (pl*t2-2*ql*g2+q2*t2) *t2/ (4*q2"2) :
-2*sl*q2/t2:

zamproc (pl,ql,t11,0,0,92,t2,0, sl,s1,0,s21):
eml (pl,q9l,t11,0,0,92,t2,0, sl,s1,0,s21);

: 2s12((p1—‘12—2)t2—q2q1)
’ 12

e sIP(Bpl12—2q2ql—q212

,0
2

pl

0,¢2s1%,0, -q2 sI?
G- plt2(3plt2—-2q2ql —q212)

Resultant of 2

abs (q2) ~ (-1/2) :
-2*s11*q2/t2:
zamproc (pl,ql,t11,0,0,92,t2,0, sl11,s11,0,s21):

= pl/q2;

pl 12G8pl—q2)-2qlq2 (2pl—q2)12-2qlq2
lg21 lq2| 12 ' lg2| 12
42 42
g2 g2

,0

s Vs

(E2* (3*pl-q2) -2*ql*q2) / (q2*t2) ;

. 123pl—q2)—2qlq2
t2q2

factor ([{pl = (r272*tl-r2*sl*t2+r2*s2*tl-sl*s2*t2)/(2*s1”2), gl = - (r2*tl-sl*t2+s2*tl)/sl, q2 =
(r272%t1-r2*sl*t2-r2*s2*t1-s1*s2*t2)/ (2*s1”2) }1);

r2l
s21
r2l

le _ (r2+s2) (r2tl —sl t2) B r2tl —slt2+s2tl

solve (gl
solve (pl
simplify(

gl = q2:t]rZZ—thZSJ—r232t1—s]s2t2 H
2s1? ’ sl 2512

- (r2*tl-sl*t2+s2*tl)/sl, r2):
(r21+s2) * (r21*tl-sl*t2)/(2*sl1”2), s2);
(gl*sl-s1*t2+s21*tl)/tl);
o) = s @pld —ql> +ql 12)
tl (ql —12)
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sl (2pltl—ql22+12%)

121 =
tl (gl —12)

> simplify(r21-s21);
sl (4pltl—ql*+12)

tl (gl —12)
> r21 = -sl* (2*pl*tl-gl*t2+t272)/ (t1* (gl-t2)):
s21 := sl* (2*pl*tl-gl”2+gl*t2)/ (tl* (gl-t2)):
g2l := collect(simplify ((r217"2*tl-r21*sl1*t2-r21*s21*tl-sl*s21*t2)/(2*s1"2)), gl, factor);

zamproc (pl,ql,t1,0,0,921,t2,0, sl,sl,r21,s21):
pml (pl,ql,t1,0,0,921,t2,0, sl,sl,r21,s21);
21 = gP 24 (~plt1 =212%) qI*> =12 (2 pl t]1 —12%) ql +pl tl (4pl t] +312%)

tl (gl —12)°
(4p1tl—ql> +12%) (pltl —ql 22+12%) sI> s> (4pltl—ql>+12%)  (4pltl—ql*> +12*) (pltl —ql* +ql 12) sI* 0
1l (gl —12)? ' 1 ’ 1l (gl —12)? ’
0 _sPPpl (4pltl —ql> +12%) 0 sI>pl (4pltl —ql*+12%)
’ (gl — 12)2 o (gl — 12)2
Resultant of G: (4pltl—qlP+122)* pI? (pl t1 —ql 12 +12%)
(gl —12)*
> 511 := (ql-t2)/(abs(pl)”(1/2)*abs (4*pl*tl-gl 2+t2°2)~(1/2)):
s21 := s11*(2*pl*tl-gl 2+ql*t2)/ (t1* (ql-t2)):
r21 := -s11* (2*pl*tl-ql*t2+t272)/ (£1* (ql-t2)):

zamproc (pl,ql,t1,0,0,921,t2,0, sl1,s11l,r21,s21):

1 1
(pltl —ql 2 +12%) (4pl tl — qlI* +12%) ‘ ‘
’ ! r 1 pl (4pll—ql?+2*) | |pl (4pltl—ql*+12%)

tl ’ tl ’

‘ (4pl 11 —ql*>+12%) (gl —12)*

1
pl (4pl 1l —ql> +12%)

‘(4[71 tl—qI* +12%) (pl tl —qI* +ql 12)
,0

tl
1

pl (4pl tl —ql? +12%)

1
pl (4pl tl —ql* +12%)

0, -pl (4pl tl —ql*+12%) ,0,pl (4pl tl —ql?+12%)

>u = - (pl*tl-gl*t2+t272)/ (pl*tl);
v = - (gql-t2)"2/ (pl*tl);
y=-bltl—gql2+i2
pltl
2
e lgl=12)
pltl
NSF3'!

> evala([solve([M[1,3],M[2,1],M[2,3]], {pl,gl,sl,r2,s2})1);
[p1= W,ql=ql,}’2=0,sl=sl,s2=* 2stlzq2 ], {Pl
_2+252)q2 (11 @22 +3q2 72241 +2.q2 2522 t1 +2 122 52122 +3 12522 12> +523 12%)
2272 +s2)% 122522
_3Uq2rP +13q2r2s2t1+16¢2r252* t1 +4 q2 52 t1 +6 122 522> +9 12 522 122 +3 523 122 2= sl=- 5212 (212 +s2) ’ 2=s2H
202r2+s2)12s2 (r2+2s2) q2 (r2+2s2)

s

> evala([solve([M[1,3],M[2,1],M[2,3]], {pl,tl,t2,s1,s2})1);

2 _ _
(pl =pl, s1=0,52=52,11 =0, 12 =12}, {p]: Sl qlr2s2-q2r2sI=s1s292 ooy oo 4=
sl 3r2+52)

2 2 —
_s1(4qlr2s242qls2*+3¢2r2s1+3515242) 2=- (r2+2s2) q2s1 }, pl=pl,sl= r2ql 552:_3”’”:_511 (Bpl—542) 2
Br2+s2)s2 2r2+s2) s2 (2r2+s2) q2 3¢22
_aql
]
> evala([solve([M[1,3],M[2,1],M[2,3]], {pl,sl,r2,s2})1);
[plzW,ﬁzo,slzsl,ﬂ:—zs;ﬂ H 1= (5922 RootOf (q2* ZP—t112+(4ql 12-5t1g2-212%) Z+(2qlq2
t.

9¢] 122

+q212) ) ql12-5¢23 RootOf (q2* 2 —11 2+ (4ql 12—511g2—212%) Z+(2ql q2+q212) 22> 11 +10 g2 RootOf (q2* 7 — 1112
+(dqlt2=5t1q2-212%) Z+Q2ql @2+q212) 72) qI* 12— 10 q2* RootOf (q2* 22—t 2+ (dql 2—5t1q2—212%) Z+(2ql q2

+q212) 72) ql tl +4 RootOf (q2> 2 —t1 122+ (4ql 12-511q2—212%) Z+(2ql q2+q212) 72) ql q2 12> — 4 q2* RootOf (q2> 72 —tl 12
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+(4ql2=511q2-212%) Z+Q2ql q2+q212) Z2) t12+18qI*> 12> =43 ql 21112 =9 gl 12> +25 q2* tI* +9 g2 t1 12%), 2 =

- 317 (52 (RootOf (g2* 2 —t1 12+ (4ql12=511q2—212) Z+(2ql q2+q212) 7> q2+2 RootOf (q2*> 7 —tl12+(4ql 12511 2
—212%) Z+Q2qlq2+q212) 7°) ql —RootOf(q2*> 22 —tl 122+ (4ql 12-5t1q2—212%) Z+Q2ql q2+q212) 7*) 12+1tl)), sl
=RootOf (q2> P —t1 2+ (4ql12-5t1q2—212%) Z+Q2ql q2+q212) 7*) s2, sZ=s2H

> {pl=4*g2* (ql*t2-g2*tl)/(3*t272), qgl=ql, r2=0, sl=sl, s2=-2*sl*q2/t2};

4492 (qlt2—1tlq2) 2slq2
= ——————,ql=ql,12=0,5]=5sl,52= - ———
¥4 3.7 ql=ql,r. sl=sl,s. 2 }
> pll = 4*g2* (ql*t2-g2*tl)/ (3*t272): s21 := -2*sl*q2/t2:

zamproc (pl1l,9ql,t1,0,0,92,t2,0, sl1,s1,0,s21):

3
2 12( 112411 2—-;22) 2
4sPq2ql2-11q2) @2sPQql—4ig2-2) . 1 ey

32 ’

,0,
12 3122

0,92 s1% 0, -q2 sI?
> sl1l := abs(g2)"(-1/2): s21 := -2*s1l*g2/t2:
zamproc (pll,9ql,t1,0,0,92,t2,0, sl11,s11,0,s21):

3
2 qle2—411 2——;22) 2
492 (ql2=1t1q2) ¢2(2ql12—4tlq2—12%) 0. - (q ) 1

3 142) 12* ' lq2] 2% 31¢2) 12
0. 92 92
Tla2T T g2l

>u o= 4%q2* (ql*t2-q2*tl) / (3*q2*t272) ;
Q2% (2%qL*t2-4%q2*t1-t272) / (q2*t2"2) ;

4(ql12—1tlq2)
312
po2ql2=411g2—12
22
> {pl=pl, sl=r2*ql/q2, s2=-3*r2, tl=-ql"2*(3*pl-5*q2)/(3*q2"2), t2=5%ql*(1/3)};

2 —
pl=plsi="24L oo 34~ 2 2BpI=5¢2) 4, 34l
q2 3¢2? 3

> tll := -ql”2*(3*pl-5*%qg2)/(3*g2"2): t21 := 5*qgl*(1/3):
s21 := -3*r2: sll := r2*ql/q2:
zamproc (pl,ql,t11,0,0,92,t21,0, sl11,s1l,r2,s21):

8r2%ql> 212%qI*> 9pl—14q2) , 6r2%ql* (pl =242

, .0,
3¢2 3 ¢q2? g2
0, 221 22 qI? L0, - 22! 22 qI?
q2* q2*

> r21 := g2/ (sqrt(2)*gl*abs(pl)”~(1/2)):
s21 := -3*r2l: sll := r2l1*qgl/qg2:
zamproc (pl,ql,t11,0,0,92,t21,0, sl1,s11l,r21,s21):
4q2 9pl—14q2 0 -3pl+64q2

3ph’ 3wl 7l
1 1
0’p_,0’_p_
1| 1|
>u = 4*q2/(3*pl); v = (9*pl-14*g2)/(3*pl);
4q2
u= 4=
3pl
L Opl =142
3pl

> evala([solve (M[2,1], {pl,ql,tl,q2,t2,sl,r2,s2})]);

_ 2 2 47
{pl:pl,ql:ql,q2:q2,r2:0,s1:sl,s2:s2,t1:t1,t2:t2},{plz—q]rz‘d q2sl ;’2 tH=r2slt?
N

Lql=ql,q2=q2,r2=r2,s1=51,52=52,
tl=tl, t2:t2H

>N := zamproc(pl,ql,t1,0,0,92,t2,0, sl,s1,0,s2):
2
plsi? s1> (3 pl —q2) +ql sl s2, 3 pl —2q2) sI>+2 (q] - %) 5251 452211, 52> t1 +s1 (q] —12) s2 +s1* (p] —q2)

0,92 51%2q2 s> +s1 212,51 (s] g2 +5212)
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> evala([solve([N[1,3], N[2,31], {pl,sl,s2})1);

(pl=pl,s1=0,52=0, [pr= 22 2=a2th o, o, 25142
312 2

> r2l := eta*sl: s21 := theta*sl:
pll := simplify(-(gl*r21*sl-gq2*sl”2+r2172*t1l-r21*sl*t2)/s1"2);
N := zamproc(pll,qgl,t1,0,0,92,t2,0, sl,sl,r21,s21):
pll == t] +(~ql +12)N+¢2
(M124q2) sI% sI2 (2Nt +q1) 04M12+2¢2), B3NIO+116* +20 g1 —012+42) sI% ((N+6) 1] +ql —12) 0512
2
3”2’1 +(62—” +ql - 32—’2)11— 62—’2 —q2] SI2, 512 (W11 4+ (011 +q1 —12) n— 012 — g2)
> evala([solve(N[1,3], {gl,tl,t2,sl,eta,theta})l]);
1167 +20¢1 —012+¢2
301

0, -sI2 (210t + (gl =2 12)n—¢q2), -2 [

M=nql=ql,s1=0,t1=tl,12=12,6 =6}, {n: ,q]:ql,slzsl,t1:t1,t2:t2,9:9”
> etal := -(tl*theta”2+2*gl*theta-t2*theta+q2)/(3*theta*tl):

r2l := etal*sl: s21 := theta*sl:

pll := simplify(-(gql*r21*sl-gq2*sl”2+r21"2*t1l-r21*sl*t2)/s1"2);

N := zamproc(pll,ql,t1,0,0,92,t2,0, sl,sl,r21,s21):

pml (pll,q91,t1,0,0,92,t2,0);
1120 =11 (g1 +12)0° + (2 g1 =51 1247 g2 t] +212%) 6% — g2 (q] +12) 0 — 2>

pll = >
9410
P (20 +2q1120-3¢2110-1220+q212) 51> (207 12 +11 (g —12)8* + (21 22— 4 g2 11 —12%) B +4212) 0
3116 ’ 3110 T
sI2 (21107 +(g1 —212)0—q2)
3
5z1(q1+£)e3 . 5 5q2(q1+£)e
2512|112 6" + ) +(- q +(q1+4t2)(q1——)]62+ > +¢2
0 - 2 2 2 2
9116
(126’ +4q1 20" -5¢q2116°—2120° +2q1 g20+¢21260+¢2°) 51
3116 '
3 2
2(t1294+—5”(‘11+’2)9 +(5q2t1+(q1—£J(ql—ztz))ez——qz(q“”z)e —ﬂz—)sﬂ
2 2 2 2
91167
Resultant of G- (-1 207 +q1120-3¢2110-2120-q212) (11 126" +2 9112032110 = 1220 +¢212) (116" — 1 116’ — 11 120’

8110
1220 =51 1207 +7q2110* +2122° 0> —ql 20— g2 120 — g2%))
> collect (- (-tl*t2*theta”3+4*gl*t2*theta”2-5*g2*tl*theta”2-2*t2"2*theta”2+2*ql*g2*thetatg2*t2*theta+
q2”2), theta, factor);
1260 +(-4ql 2+5q2t1 +212%) 6" — 2 (2 g1 +12) 6 — g2
> b2+d2 = collect (simplify (- (2*s172* (t172*thetard+5%t1x (qL+2%t2% (1/5)) *thetar3* (1/2)+ (-5*q2*t1* (1/2)+
(ql+4%£2) * (ql-(1/2) *£2)) *theta”2+5%q2* (ql+2*t2* (1/5)) *theta* (1/2)+q2~2)) + 2*s1 2% (t1*2*theta 4+5%t1*
(gql+t2) *theta”3* (1/2)+ (5*gq2*tl+ (gql-(1/2) *t2) * (gl-2*t2)) *theta”2-(1/2) *g2* (ql+t2) *theta-(1/2) *q2"2)),
theta, factor);
B2+d2=3sPt1120° =3 (4q112—5q211 —212%) sI*6° =3 q2 (2 g1 +12) sI*0—3 51> ¢22
5,1
NSF?
> evala([solve(M[1,4], {pl,ql,tl,q2,t2,s1,r2,82})]);

_ 2 _ 2
(pl=pl, gl =ql,q2=q2,r2=12,s1 =s1,52=0, 1 =11, 12 =12}, {pJ:-q””2 g2s1 123“2’2“2 1
N

Lql=ql,q2=q2,r2=r2,s1=sl,s2=52,
=1l tZ:ZZH

>N := zamproc(pl,ql,t1,0,0,92,t2,0, sl,sl,r2,0):
sl (s1q2+r212),2q2s1>+r25s112,¢2s1%0
122t +s1 (gl —12) 2 +s1% (pl — q2), 3 pl =2 q2) sI*> +2 (q] - %) r2sl +r2*1l,s1> (3 pl — q2) +ql r2s1, pl sI*
> evala([solve ([N[2,2],N[2,3]], {tl,sl,r2})]1);
{r2=0,s1=0,t1=t1}, {r2=r2,s1=0,t1=0}, {rZZ

_s13pl—q2) ol =] t]= ql Bplql —3plt2+q2t2) ”
ql ' ' 9pI2—6pl g2 +q2
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> tl1ll := gl* (3*pl*ql-3*pl*t2+q2*t2)/(9*pl 2-6*pl*q2+g2"2):
r2l := -sl*(3*pl-g2)/ql:
zamproc (pl,ql,t11,0,0,92,t2,0, sl,s1,r21,0):

3s12(—q23—q1 +12 [p _(13_2]) 3(—2‘13ﬂ +12 (p]—qB—z))szz

, ,q2sI%,0
q1 q1 e
plsi%,0,0,pl sI?
> sll := abs(pl)"~(-1/2): r2l1 := -sl1*(3*pl-qg2)/ql:
zamproc (pl,ql,t11,0,0,92,t2,0, sl1,s11,r21,0):
q2q1—3t2(p1—£) 2q2q1—3t2(p1—£)
3 3) 42
ql pl| ' ql pl| 2
2L 4o, 2L
Pl pl
>u = (g2*ql-3*t2* (pl-(1/3)*q2))/(gl*pl);
v = (2*g2*gl-3*t2* (pl-(1/3)*q2))/(gql*pl);
q2q1—3t2(p]—£]
v 3
plql
q2
2q2q1—3t2(p1—?)
=
rlql
> r2l := theta*sl: s21 := eta*sl:
pll := simplify(-(gl*sl*s21-gq2*sl”2-s1*s21*t2+s2172*tl)/s1"2);
zamproc (pll,9ql,t1,0,0,92,t2,0, sl,sl,r21,s21):
pll == t] +(~gl +12)N+4q2
2
P> (Wil +(t104+q] —12) n—120—42), —2s12[¥ +(% +q1—32—tz)n—%—q2],—slz (21t +(ql =212)n—¢2),0

SI2((M+0) t1+q1 —12) 6, (3Nt 0+11 0> +20 g1 —120+4¢2) sI% ((2tIn+ql) O +n12+2¢2) si% (12 +4¢2) si

> etal := solve(3*eta*tl*thetattl*theta”2+2*gl*theta-t2*theta+q2, eta);
- U8 +28¢1-128+¢2
301t
> r2l := theta*sl: s21 := etal*sl:

pll := simplify(-(gl*sl*s21-gq2*sl”2-s1*s21*t2+s2172*tl)/s1"2);

zamproc (pl1,9ql,t1,0,0,92,t2,0, sl,sl,r21,s21):

pml (pll,91,t1,0,0,92,t2,0);

1120 =11 (g1 +12)0° + (2 g1 =5 q1 1247 g2 t] +212%) 6% — g2 (q] +12) 0 — g2

pll = >
9110
3 2
2(11294+5t1(q1+t2)6 +(5q2ﬂ+(q1_g) (q]_m))ez_ 42 (q1 +12)8 —ﬂ)szz
2 2 2 2
9116
(20 +4q1 20" =5¢2116° —21226" +2 41 20 +¢2120+¢2%) 51
3116 ’
5[1(q1+£)63 502l o 5q2(q1+£)6
2512|112 0* + > +[— g +(q1+4t2)(q1——))92+—5+q22
) 2 2 2 2 0
9116 '
sI2 (2110 +(ql —212)0—¢q2) 0 P (20 1P+l (gl —12) 6" + (2l 2= 4 g2t —12%) 0 +4212)
3 o 3110 ’
s (1120 +2¢1126-3¢2118 12260 +4212)
3¢10

Resultant of G- ((-t1620*+q1120-3q2t10-21220—q212) (t1120°+2q1 1203 q2t10—1220+q212) (-1120* —q1 t16° =11 126’

812 ¢*
+2gP 0 =5ql 267 +T7q2t1 ¥ +2 122 0> —ql 20— g2 120 —g2%))
> a2-d2=simplify ((1/3)*sl1”"2* (2*tl*theta”2+(gl-2*t2) *theta-g2)+(sl"2* (t1*t2*theta”2+2*gql*t2*theta-3*g2*
tl*theta-t2"2*theta+g2*t2)/ (3*tl*theta)));
sI2 (207 112411 (gl —12)8° +(2q1 12—4q2 11 —12%) 0 +4212)
3110

a2 —d2=
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