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l. 

· : BBWilliE 

. IlocJie.n,Hee .n,ecRTHJieTHe B 
1
pa3BHTl111 M8TO,IJ,a oeipaTHOt! .3a.n,a-ii11 ,IJ,JIR, ·~ 

l1HTerp11poBaHl1R ypaBHeH11n, . .r{onyCK8.IOIJll1X npe.IicT8.BJieH11e HyJieBott Kp11BM3Hhl,' 
• icapa1<orep113yeTCR · aKT11BHhlM · np11MeHeH11eM . MeTo.n,oB. KJiaccHt.1ecKo«· anre6pa11- · · 
qecKoA reoMeTp11H. . ' ,. •' . ' ' . ' ' ·~ . ' ' 

·,· CooTB8TCTBYJOIJll1R no.n,xo~ K .noc-rpoeHl1IO riep116,IJ,11-iiec:irnx,11 ycJIOBHO..:. 

nepMO,ll,11t!8CKl1~. pemeH11t! ypaBHeH11n HyJie;ot! Kp11Bl1~ml, · nOJIYtJMBm11t!',H8.3Ba
liHe MeTO,ll,~ KOH8t!H030HHOI'6 11HTerpHpOBaHl1/l:' Cib!JI'' BriepBhle '.pa3BHT _ B . 1974:.., 
,1975 ro~ax B paeio;ax HOBl1KO~a, )JyCip?BJ!Ha,✓MaTBeeBa:11 'l1Tc1{(c!.i. /i,'2/). · 

' B lJ:aQTHOCTll, 'B pa6oTax' MaTB9EJBa ll" Hi-ca. 6wm BII9pBl:l9 :Hrutneri 
.. •flBH@e ~b!p8JK8Hl1/l: KOH8t!H030HHblX pemei-mn ypaBH8Hl1R IW3, a. TaKl!(e . . 

o/ -1Wf!KU11R BcnoMoraTeJihHol\ :n11iie«Ho~ · 3a.n,at111 ((fur!iKUHt! BeRKepa-Ax11e- · 
3epa) qepe3 MHoroMepHb18' f) -g}YHKUHH P11MaHa: r11neps.nirnnT11t1eCKliX: Kpl1BbllC. 
OTl1 !p(lp~Jibl OKa3aJil1Cb Tl1TIHt.lHhIMH, HX ami.JIOI'l1 B HaCTOffi1188 BpeMH ~3B8CT...:' 

• Hbl npaKTHt!eCK11 .IJ,JIR ;riceJ( ypaaHeHHR, .n,onycKa~11111x .npeicTaBJie~mi HyJieBot! .•• 
Kpl1B113Hhl; MR -ypaBHeHH.R sf1e.:.,rop,IJ,OH OHH ClbllIWTIOJIYtJ8Hbl BnepBble B. · 
paCioTe K63eJia·. M KoT.1If\POB8.? '- ?one,e. npocTor BNBO.II,, 'np11tta~11elK~Il{Ht!'' ·~ 
11Tcy, ,IlaH B 7!8Kll11RX/ 41; C Bblt!l1CJil1T87JhHOt! TOt!KM 3peHl1R COOTBeTCTBYJOil{He 

•ipopMyJihl inR Kptt~b!X oeill{ero noJioJKeHMR npe.n,cTaBJIRJOTcn· He cJI11rnKoM y.r106Hhl
M11:: Mf\ Kpl1B1IX po.r1a 2; T: e: .Il,JIR .IJ,BYX30HHblX✓ pe'meH~_t! '. B p~6oTalC )Jyeipo- . 
Bl1Ha/ti/ · 11 ,·: He.3aBMCMMO, . B paCioTax · HaKaMypbl B · 1.979 ro,IJ,Y Cib!JI npe,IJ,Jiol!(eH 
t:1acT11tiHblt! BblXO,II 113 . 3TOI'O 3aTpy,J:1HeHl1R 3a ct1eT 11cnoJib30BaHl1R ,IJ,pyrot! . 
fiapaMeTp113aJ1111 T8X l!(e'.pemeH11R. BM€CTO MO.IJ..YJiet!'anre6pa11t1ecKot! Kp11~~n 
B K8.t!8CTBe "caoeio.n,mncll. napa~eTpOB 3Tl1 :aBTOphl -HCTIOJib3YJOT 3JI8M8HThi 

_::' . ' , '' - ,' ; ·,· . / . ,, . . ' - ' ' 
MaTpl1Uhl' B-nep110.n,oa ( Ha KOTOPYJO. B. po.n,e' 2 H_aKJia.Il,hlBaeTCR J!Hlllb . YCJIOBHe 
Cl1MMeTp~11. TIOJioi11TeJibHOt!Onpe.n,eJieHHOCTHMHl1MOt!t1acTH.MH8TIJlHBO,ll,MMOCTH 
K, CiJiotIHOMy mi11 .n,iarcrnaJihHOMy BH,IJ,Y npeo6pa3o~a.1-111RMH, 311~enn) ; : MeTo~ ·. 

·' B-napaMeTp113a,ti1111 . 11MeeT. O,ll,liaKO ,IJ,Ba ·He,IJ,OCTaTKa: ()~ ::ifM>eKTl1B8H ~8llte B 
. po,IJ,e 2 Jil1!Ilb )µfl H8KOTOphlX ypaBH8H11tl .K,n,B,. ~lne :-rop,IJ,OH M T:,ll,·;. a, Han- .. 
pHMep; ):IJIR ypaBH8Hl1/l: Hill ::iqxf>eKTHB~OCTb :TElpRElTC~ 113:.:;:fa Tpai:ic~eH,IJ,8HTHO,;. . 

, ·,- - ,, • • • - ' ' < • ~ ' - - , ' - • ' .' : ' ., • ; • • • ' 

'CTH · COOTB8TCTBYJOil{l1X, ,IIHCnepc110HHh!X ypaBHeHHn,. BhlpB,,r;a!OIJIHX TIO,IJ,XO~.lllllee 
, ·.·.HanpaaJieHHe,Ha RKOCil-taHe t1epe3. 3JieMeHThl ·B-MaTpMI,lhl. ,B_ POAe. 9 >,. ·3 ,IJ,JISI 



OAHOMepHb!X ypaaHeID!t:I M8TOA'B-napa.MeTpH3auHH KaK BbltIHCJIHT8Jlblrut:l·noAXO,l\,'. 
cTaHoBHTCH HeaqxpeKTHBHblM. · ' 

B Bhlcrrrn:x poAaX MO~Ho ·ace ~e A06HTbCH noJIHott aqxpeKTHBHOCTH tp0p-
-MYJI, He HCITOJib3yYOII\HX ~napa.MeTpHaanmo KaK HCXOAHYIO, ecJIH HMOlKHTb Ha 
Kp1rnyro AOITOJIHHT8JlbHble ycJIOBHH CHMMeTpHH, npHBOAHU\H8 K pe,IzyKW{H MHOro
MepHb!X 11--WHRW{t:! PHMaHa AO OAHOMepHb!X.li Bb!p8lK8HHIO COOTB8TCTByYOII\HX 
a6eJieBhIX HHTerpanoB 11epea aJIJIHITTHtlecKHe •• oroor . no,nxo~/aaBHT _AJIH POAOB 
9 >,. 3 ~ pa6oTax Ba6tt11a, Eo6eHKO H MaTBeeaal6 • ? • H npeAcTaBJIHeT 

co6on CHHTe3 CHMMeTpHt:!Horo ITOAXO~a K peAJKUHH pemeHHt:! HeJIHHet:!HblX 
·ypaBH8HHt:! THna,flaMe, npno~eHHOrO B !982 ro,rzy_MaTaeeBblM, C·M~TOAOM 

· BeJIOROJIOCa H OHOJ!bCKoro 9 • IO-:I2/ OTnpaBJIH!OlllHMCH OT Bei1epmTpaccoBC
KOH TeopHH peAJKUHH a6eJieBb!X HHTerpaJioB (cM~o6aop/14, 15(). 0TMeTHM, • 
B tl8CTHOCTH, qTo B. paMRax yr{oMHHyToro CHMMeTpHimoro ITOAXoia 3qxpeKTHB-

' Hoe. BbltlHCJieHHe tteitoTopb!X, HHTepecHI,rx ceiet:!cTB /emeHHt:! ypaBHeHHH HIil · 
po~a 3 He Bbl3blBaeT HHKaKHX_3aTPYAH8HHM? ~ 8 • B aTon pa6oTe Mb! noKa-:/ 
3blBaeM . BbltlHCJIHTeJibHyYO. _aqxpeKTHBHOCTb 3Toro ITOAXO~a Ha npHMepe Tpex-
30HHblX pemeHHt:!. ypaBHeID!t:I sh .:.ropAOH H , · sine -ropAOH. ITptt' H3yt1eH~,1 

·,noae~eHHR- 3THX pemeID!t:I npH.pa3JIHtlHb!X 3HatleHHRX BXO,IVl]l\HX B HHx:rrapa
MeTpOB 6wrn HcnoJibaoaaHbl rpacpHKH _STHX pemeHHn. I'pacpHKH CTPOHJIHCb Ha . 
31:M • ·· EOCM-6 ~-- ttcnoJib30BaHHeM KOMITJieKca nporpaMM .tfI'paqiop" H rp$;.. 
ITOCTpOHTeJIR l'Calc ornp '! • .;. _ . 

B nepBOM nyHKTe 3TOt:! pa6oTbl' Mbl HaITOMHHM OCHOBHble MOMeHTbl ITO CT-, 
poemrn TpeX30HHblX pemeHHt:! AJIR HamHX ypaBHeHHt:! Ii BblITHllleM OKOffilaTeJib-·· 
Hble tpOPMJJibl MR 3TllX. pemeHHt:!. B 3JIJIHITTHqecKHX qiyHKUHHX HKo6H ~ . " 

.Bo BTOpOM nyHKTe Mb! OCTaHOBHMCH ITOAP06Hee Harpaq>Ht1eCKOM_npeA-
CT8BJieHHlf 3Tl1X. pemeHHt:! H nporpaMMHOM. o6ecneqeHHH. , . 

I. · ITocTpoeH1t1e pemeHHt:! 
1 

' ·sh 
.HanoMHHM/6,81, KaK cTpOHJIHCb TpexaoHHble pemeHHH AJIH ypaaHeHHR 
-rop~OH . 

· uu :... uxx = sh u. (I) 

H ypaBHeHHH ~i~e ·-:ropAO~ 
I 

. U~t - Uxx =- sin u. (2)' 

Pac~~OTpHM rHn~p3~JIHIT;~ecKyro pi!MaiioBy'noaepXHOCTb po~a 3 

ur2 = ( l ,,_ ( u 2 ;+ u"2 ) 'i. 2 + 1 ){r. v_ wi + ;,,-z, l 2+ 1) = _P ( zZ ). ' ( 3) 

11cnonb3YH _CHMMeTpl{IO 3Tot:! .1qmaoi:t;Mhl MOllteM Tpexi.i~pHYJO 0_. -wttKUHIO 
PHMaHa, BXO,IVIIIIYIO_ B 06lllee TpexaoHHOe p_emeHHe ypaBHeID!H : aine-ropAOH 
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U(x;tJ:::.:.2 ie/2 0(k-<Vx+ i{,t)t-~ 1-Gy · 

('- . . ·•· . : _ 0 ( fx C Vx .;. Wt J_ + ~ ) 
o-(1'.L:1..' · .. ·· 

, - , ', .:-- !.1 ·2 ,'•2), 

( 1TUJd 2:Ji J · 
. . , 

npeACTaBHTb B BH~e CYMMbJ 'npoH3BeAeHHt:! OAHOMElpHblX · 8 -wttKUHt:t •. Bhl6epeM · 
-.'.Ha noaepxHcicTH (3) 6aami.uHKJIOB a1,a.2,a.,,b1;·f!i;,6., ·(c~: piic.I) c 

HH,rieKCOM nepeceqeHHff {-1 b) 'I{' 6a3HC JIHHet:!HO 'HeaaBHCHMblX a6eJieBmc' ' 
· , . . . , ,. · · •. · · · I 

AHqxpepeHUHMOB' nepaoro POAa ' ' 
y : • < · . ~. ' j !' 

du = '. .Yil._ , cl. U2 '3 :::: U t ~zJ t;h_: 
'. . I/ P(~'-J. ' •.• .. ' ': , J p ( 2.z( ; 

\_·, 

.;.,,. 

:: BhitlHCJIHM MaTpmiy · A:... · H' B-nepHOAOB STHX · AHqxpepeHuHaJioB 
·. • ., .. . . ·-;f 

. Br~ p cLU/ 1 
• . 

,_ J b· . .. 
, k ·. . 

, BhllfopeM· Tenepb Ho~~n 6a~uc UH~JioB '( .. a,' f>' ·) -raK, qTo 
r ' ' . ' '; ·, '. . / ' '~ •· .;'_' a ' -; :•"~-, ~ ,' ·- '', ,, , • >, ._ \ 

, ·, · I . I . , , 17\ T -1 
· (a,1 ,a,z a3)=(a1 a.i ai)('I--') , 

., JI , ,· . _I. ' , .,· ( , 
0

) 

• (-'; .. g_ '- i:)-== ct ·i 6·) <P ,- ct>~ . .:~S-1 · 
b 1' ' '2. J ' , 1,. 2 I 3 , • . . 1 1 0 , 

'·. '1 ' ', . 
Aki = pdUJ 

. aK ' 

H OTHOpMHpyeM B 'H8M 6a3HC AHqxpepeHUHMOB 
' '· . . , . ' 

, (•·· .· du;---) ' ,-.- ... ·.. . ( d U1 ) 
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Hosafl B-MaTpttua nptt 3TOM HMeeT BH'A 

B ~ </>1''(A" / 1 B .4> = 
' . 1 

' 
(4) c~, 2 f:1 

,o,,; ) - .L j ~ 't1 + T:2 + '{;3 - Lj 2,i1 

, •. . 0 21::z. '. 'I 1:2. • 
' ) 

r 
'.• 

' JJ;rn' TOI'O ,· tiio6bl noJIHOCTb!O onpe'AElJIMTb KOHetJH030HHOe perneHHe' HYJKHO 

erqe ~bl1l~CJIHTb KOMn6HeHTbl seKTopoB .V 1-l W . 
"• ' , '•,1• . ) - t ' \ < • , I ' 

. Bb16epeM a6eJieBbl 1-IHTerpanbl BTOporo PO'Aa .Q. 1 . ; Q 2' TaK' tJTO I-IX. 

A-:-nepHO'Abl paBHbl HyJIIO '" oco6eHHOCTM_ JieJKaT TOJ!bKO. B TOtJKaX % 1 = .:.. u.. - 1 
-: 

tt'· t:.2 = U--1, ;;nptttieM' r'JiaBHble tJ~CTH pa3JIOJKeHMit B OKpeCTHOCTM ~~MX ' 
1· ~ 

TOtJeK_HMeIOT BM'A . 
' ' .. 

J2 . ~-·-pc~·J.+ :t: _.;.... 
1

- u- 1 

J ' · .. ' . ', ' ? . • ' 

·.. . . ,t () •),i -/ .· -; .. ll~1 . 
..Q · .. - - . -1 p : ( z=) + .. '. , c . - · , d == 1 z , d 16 , , ., , . . . · · . , - . , , 

, 1/r. u- 1 ' __.-_._ ·_· .-·-. ·. 1 ... 
P(r.)°=. if r. ~ u.-: · , P (Z:) == -· P(~J , 'P (-2) 7 -p-(1:J, 

,·. 

:Jmp"{z) .>0 ,; 'f. E;[-u-1, u- 1
): 

JierKO 81:f'AeTb, tJTO .· p ( i) MOJKHO _ Bb16paTb • B KatJeCTBe, .JlO~aJibHOtl KOOp:.. . 

'AI-IHaTbl !i6JIM3H TOtJKl-l . u.-:.; M p- 1 
(l.) · 6y'AeT JioitaJibHO!t KOOP'AHHaTolt B 

OKpeCTH06Tl-l - u..: 1. '. Bb!tIMCJIHM Tenepb•B-riepHO'Abl 3TMX 'AHcpfiepe~UMaJIOB' 
' 1-l TeM caMbiM seKTopI:J V , W : · · · · 

V: ~&, d f2.1 · --
, ., . B· . , 

L '· 

W.· -;,, J> d .Q __ · 
L fii. Z , 

i = 1, z, 3, •' 

V ~ (0;_Vo O) , w"" (W · W1.-1- -W2 
. , , . . I , >,. . 1 >,. z W2) , . 

l/TLll-:1·1< (o(,/fa) 

v., = /tu2-;-u.'-2) (V~~ U--~}(v-2- ll~2 )
1

( {1, -l,1,~2) (;;+ 11·
1

) 

• _,,,,,,.. !I '· 

. I ' 
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--_·l-;-· 

'•:!-

. I 

ol-·v-v-f 
- u - u•1, 

., 

P= V+ v-1 
U. + u. -_1_ 1 

,· 
f 

·/ .. 
·w ,_. - •. 1 2:T((1+u·2 JK{o<) .•. . 1 ' 

1 - ,/. ' ' ' ' .- · (u~ - u-2J(Vz -u·2)( v·2 -u~_2J ( u-1; u· 1J 
. ., 

W2 ~-.:... -1 • 2Ji. (1-u-zJK{fi} ', -
· , (u~u ) V(u.2-u-z)(V2-'-u~z)cv·2_u-ZJ - . 
.:-- I. . . . . . ' ' . •I,, ' 

- r''Ae . K ( ~) , K (f>J, K (cl-/.,,) .;. noJIHble SJIJIMITT1-Iti:ec1tHe HHTerpanbl. )!BaJK11,bl 
HCITOJ!b3Yfl Teopei.iy AnneJifl/7 { ~b!paJKaeM Tpe'xMepttyro, '0-4YHKUHIO. PlfMaHa,. 

ti:epes OAHOMepHbi'e 0-qJJHKill-IM lfao6H, M perneHMe ypaBHElHHfl sin~ ,ropAOH 
. npHHHM8ElT Blf'A . , . . . , . . . 

. ' . ' ' ' ' 

·u~x,t):~~ tn (},,;x,11:;/0,,(x2ka}63()(3~?;3JrfMY1/'l:1) 01(K,fr:2) 6z{X3/1:~) ,,./ ,.( 5) 

. . · (, B.1 (.fd'i:1) ()J {Xz/'l:2) e.J (X3/'l:.3)-t 6.z ~; /'C1}~(Xz/Cz) (}z (K3/f:3) J '\ 

X1 = 'f"sz:_t +-d1 

I'Ae x~ _; .':: X -1- 2d2 . :IL 

, ',, 

'Xz= W2/+d3 • 
2:ll ' 

- d7 - c(3 , . d1, d2 
1 

d3 - V •, 
I 

''/ 

sxo~tte · s Bb!pIDKeHtte; B.:-MaTpHu~ - ( 4), npl-l 3TOM 
.··1; . .· -K'(o<J ·: .• _ .. ,;_ - • -~ ·r.' - • I K.' (o( (t?JJ 

ITapaMeTpbl 'i:1, 'l:2/l:J; 
' ' -. \ 

'~paBHbl COOTBeTCTBeHHO 
.. . 1 -::: t, 1<.lo(J \' ,lz. - i, - l<(JJ , i,3,-,1, K (ol/j!,) 

BI:JnHTIIElM Y~JIOBHfl, npH. KOTOpblX pemeHlfe ( 5) flBJifleTCfl BerqecTBeHHblM 
·pememleM ypaBH~tinfl (2). )lyCTb Jedi; ==-17 .. ; ' C'AeJiaeM 38MeHy 
'X-:-+ Lx , t -:-.i.t , , - U ~ U +ft:. ~- TOI'1\8 

·, 

1~(~'.t):Ji; lt~(dn~dn~dn,+otcn~cn~c;,3 dn;dn;-'-._)
1 

(mod 22'). 
-__ .- .. , __ , _ i. . d..n1dnzdn3 tc<,cn1~nzcnJ Va'_f'': 

• . , ., I . . ._, . , , . ·. . 

. <dn: ~- d~ (ivt t-:l.iK{olJ°; K{c;) ·~) ; en: =en (iJt+2i.k(o1.Jt Kt;J , a<);·.· . (6) 
. ' ' . \'. . ' ' ·-

dn~ = d~ (i. vt :2iK(fo)±K~~J, p) , ·ciz'{~d,,,_11.'n ~2iRrj1± lirl', p), c 

an
1

;s =dn Ci;/x;itiK(0<iflJd; ~;i;~ljJ(d1+dJ);d.J),cx'.= ,/~~~•; -p'~/.,:p', 
' , ( . ' '· . , . . . . ~- . ' . ' ~ . ' 

'cn 3 =:~n{il~ +l/fK(c{.!J)clz c.i.'iK(°<jp)(d1+.d3), ~/}>,· 
,, -:. --,·. ". -2. , , ,•-, '\_ . ' . ·. ·;"·. J, 

v=-L{ u2-u i' ·_ .•. ·• =· (1c-u~z)(f1-V-) 

" Z(u v'-oW'cU-'/·' · J' _ 2 Vo,'-u"'J/1-U-'v'')(~-,-u·', ,_,_ 

COOTBeTCTBe~HO 'AJ!fl ypasHeHlffl · (I) serqecTBeHHOe perneHl-le B 3JIJIHnTHtJe-> 
. cKMX <pyHKUHHX Hito6H HMeeT. Bl-I~_ 

. ,:~:.;- . ; . . . '' ' . ' , . . ""'' - . . -

,· •• -. ' .. e_ ··,;;t;;; '· :c/.n(i,o(,/fl)rot.s'n{t1,ot,)sn(iz fi)cn(x,cx/.13) · .. (7). 
~(x,t).~-2 n cCfa' dn(X,o{/jJdn/t,;~ol)dn.{t2,p.J+o(cn(t1,cf)Cn(t1.,j3),on(K,°:/J) ~. 
' 0 ~· ' I ' - - ·• , • ' ' • • , '· • , l 

(· 

!, t 



r,I1e i =-)lx'+d3,. t 1==vi +d1 ~ ·· t2.=vt +d2, d1,dz,d3- V .. 
PemeHlrn (6) aeiqec-raeHHo, TaK KaK Bl:lp8lKemrn,, CTOroJlee no.II .iiorapVlll)MOM 

• ·- • , ' I ' , j 

no . MO,Ii.YJIIO paBHO ) VI, CJie,IIOBaTeJibHO, JiorapVl!pM ero ttVICTO MHVIM8.H . BeJIVI.;.., 
ttVIHa: 06a pemeHVL.H, KaK. ,I\Jl.H ypaBH~Hmi ' ~ine -fop,IIOH, , T8K VI · ,I\Jl.H ypaBH~- . 

- HVI.H sh -rop,I10H;. npe,IICT8BJI.HIOT co6oi1, nepVIO,IlvrtteCKyIO. no X qiyHKUVIIO C . 
- . . "' ·, ' . . . . 

neptto~OM' T3:: l/k ~/p,')__ , no apeMemf 3Tl1 pemeHl1.H 38.Bl-lC.HT OT ,I\Byx 
nepl10,Ill1tt8CKVIX <pyHKUl1A C nepVIO,I\8Ml1 "'1::; '-IK ~o() .· 'l1 Tz ~ . ~ I 

HcHo, ttTO 3TH pemeHl1.H 6y,IJ,YT nep~O,Ill-111Hbl no t:, TOJibKO ecJI11 nepHO,Ilbl 

r/' l1 'G COl13Mepl1Mbl, 3aMeTl1M, ttTO, 'XOT.H B KruK,D;bltl ipl1KCl1pOB8HHbltl MO-
MeHT apeMeHl1 t O qiyHKUl-111 ( 5) ' ( 6) . VIMeKJT ,O,I\l1H l1 TOT _ lite nepl-10,II T3 . no 
.X , ·HeJI~3.H-Tipe,IICT8BJI.HTb ·ce6e, ttTO,B_MOMeHT\ BpeMeHV!,_-·-f:o +t,t •Mb!. 

ndJiyttl1M Harne pemeHHe npocTO napaJIJISJibHblM nepeHOCOM Kp~BoA, B ,IletlcT..:·-, 
BVITeJihHOCTVI ipopMa Kp11aoA Me~.HeTCR 11 B K~bl!l MOMeHT apeMeH11 caoi1. · 

~ I , , ., 

2._ rpap11ttecKoe npeJl.CTaBJie~V1e pemeH11tt 

B 3T~M nyHKTe Mb! npmle,IleM H6CKOJI·b~O rp~ipl1KOB pemeHl1tl (6) l1 (7) 

VI; OCT8HOl3l1MC.H no~poC)Hee Ha llOBe,I1eHV1l1 3_Tl1X peineHVIA. 
,- IlpelK,Ile ',I\~,Ill1M He!COTOp~Ie TIO.HCH8Hl1)1) K . pHCYHKaM i. Tpaipl1K npe,IICTaBJI.H"". 

eT co6citt' 11soMeTpV1ttecKYKJ. npoeKur.110 noaepx~ocTVI- u ( x, t J 
aepTl1KaJIVI OTJIOlKeHbl: 3HatteHl1)1 U , . a "no QC.HM X ~ t ' (CM~ 
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, r,I1e no· 

p11c.2). 
, ; 

u 
-~ , X 

~

:-
; "' ; ·.-'.- ,, 

- • ·.' ': j :., ·.·-,· ,': 

', ·_ .• ' .t· .... ·. . ·•. 
'/ ·, 

Pl-lc.2 

floaepx1-iocTb. npe,IlcTaBJieHa · ceT~otl, aosHl'lKaroiqeA · npl'l cetteH11.Hx noaepxHo.;., 
CT~ n.iiocKOCT.HMl1, napaJIJieJibHblMl'l cooTBe;cTBeHH6 x 11 f; • llpyr~M~ 
CROBB.MH,Ha pVICYHKeMbl BVl,Ill1M, KaK pa3B~BaeTc.H co apeMeHeM npO(jll1Jib 
<pyHKUl1VI Ll (){, io) . -. B pemeHH • .H. BXO,Il.f!T' 5 He3aBl1CHMblX napaMeTpOB , 

' . ' ' ~ ' ' ' . ~ \1 ' ' . J ' ~ ' ~ 

ot.,_p, ol. 11 d 2 , dJ . napaMe;'pbl <f,. 11 p sa,11,aIOT KOHllbl_ 30H 
,, . J3 ' ' c:i'+,g,' . ' . <i +elf!, ' ' . ·. 

. U. = ----,· ,_ . V = ,/ 1. ._ ,. l1 Ha. HVIX H8KJI8,Ilb!B88TC_ .H T_ OJibKO 
• "~'--cl~,· ,, , ~ -.otN ' ,. , 

O,IIHO YCJIOBl1e_ ol <s,', napaMeTpbl . ol1 'd2, d:3 -npOH3BOJibHbl._.,HaMl1 '6wm 
·- TIOCTpheHbl rpaipl'!Kl1 ,I\Jl.H 6oJibillOro Ha6opa napaMeTpOB, 3,11,ecb Mb! rip11ae,11,eM 

' ' ,, ' ' ' - ' '' \ 
Havr6oJiee xapaKTepHue; , 
. . 0CT8HOBHMCJ ~O~OC!He'e Ha pemeHVIH (7) ,I\Jlfl ypaBH8Hl1)1 sh .:.rop~OH. 
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_d'., /mK(ot,J , dz=fn.K(J!>J. , r,I1e m,t2.'-uem,iett11cJia, 

TO peme~11e (7) orr11cuaaeT npouecc; 6JI~3Kl1tl K cTau110HapHoMY, T.e~ pem_e
HVle MaJio MeH.HeTc.H,'co apeMeHeM·. 1fa~eHeHl1.H aMmt11Ty,I1bl npVI 41'!Kc11poaaHHOM 
t Ha ,I1Ba-Tp11 'nop)1,IIKa 6oJibme,· tteM 11sMeHeHV1.H aMTIJIHTY.I\bl np11. ip11KcV1po

B~HHOM X • TVlnl'l~Hbltl rpall)l1K- TaKoro pemeHl'l.H np11~e,I1eH Ha pVlc.3. flp11 
3TOM_ ot.2 = 0;06,_ Joa,= O,II, d1 =dz.;d3=0,t MeH.HeTc.H OT O.~o\ 
SK( J, ) , X JielKHT B VIHTepBarre [ 0 ,8 K ( o(,. If, ) ] , KBlK.Iib!A vrs HHTep-
BaJioB pa36HT 90 cetteHV!.HMl'l, ·. ' 

' j1 

·I_ 
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)v-· 
~ •, 

Pl-lc.3·' 

3a~eTl'lM,' tITO e·c~1t _KoHcTaHTbl d 1_; ·•c/.2 , di _Bb16paHbl TaK, ttTo 1 

'd1 =(2n+1)K(ol), , d2 =2nK(J,), · · (8) 

fl~ ue.Jioe, ._d_3- np0113BOJlbHOe, Jii-160 

. cf.. 1 ~ 2. n I< (oL J 
7 

d 2 "" ( 2 ~ + 1) K ( J3 ) , ( 9) 

d3 -:- npol'l3BOJibHO, T~ B HattaJI~Hblll MOMeHT apeMeHH t = 0 pemeHV1e 
U, (x, t) · paaHo B 'nepaoM CJiytt_ae KOHCTaHTe" ~ ~', · . , .vr, BO BTopoM 

.--; en;: = C < . : Xoiii B Ha~~bHblA MOMeHT BpeMeHVI _3TO KOHC'l'ama,c po~
TOM 't pe111eH11e "pacK_attvraaeTc.H". Jln.H JI1060A. KOHCTaHTbl C, _OTJil1ttHoll OT 

HyJisr, Mb! M?lK~M 'HallT11, TaK11e ol , .A 11 nocTpOttTb pellle~e_ 'c ;;;!-( x, 0) 7 C:, 
_.PemeH11e T_aKoro TVlna npHae,11,eHo Ha p11c.4 npV1 ol.

2 = O,J:5, ,p = .0,35, ·· · 
d 1 = d3 -;= 0 i ' d; = K (p); ' ·. t, MeH.HeTC.H OT O ,IIO 8 kc f-' ) , ... - ' . ; . 
XE [0,8 ]{( "'-/Ji. )J. IToJIOJKVIB LJ_(X,O)=C, Mb! TIOJiyttaeM,,KOHettHO, 

.-~ 'ueJI~ll KJiacc peme·HVIA. HaripVIM~p ~ B nepaoM CJ!yttae ( 8) . JierR~ . saMeTHTb ~ 
. \, . _.,- . ' . .· . . . ', . ,,,, : - . . - /· . ', ' 

· ttTO nepaa.H np611sao,11,HM pememm ,,u cx,t) . ,no_ apeMeHtt-B HyJie,TaK 
MeH.HeTc.H B saBVICl1MOCTVI • OT-· napaMeTpOB d 1 ; d 2, d 3 : 
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\ Ut (x, o) _~ z ol cd' {;-t )(, ~/ J>) 
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rrpH . . • •, . : " . . . . . : . . ' . . ' 
d,=K(ot) (nwd 'fl({of,J), d2=K(J)(mod4Krj1), d3=0(mUif/K("'/,p)); ,;' 

rrpH Tex '!Ke d.,, d.2 H d; = K (ot/p) ( ~d:L{K {cLij,>) · 
llt (x,o) =: -io1. sn. (jx :x./.fa.)~. . ' ' I 

ITpH . . · · · · ' •. . · .· . . , . , ... 
. d1==K(rx)(11UJd'l;ro()) ,:, dl(=tK(j)(niod~l<(j)), d:r=cJ i -Ut.(Y,0)=-:lqcd t;,x ,f.it.' .·:, 

ecJIH cl 1 , d2 rrpelKHHe, HO d3. = K ("<-/.fo) , To 

u,t.·cx,o)=:l.ol sn ()'J<,d/.fa):/ 
· 0TMeTHM. e~e, t1To c pdcTOM rrapaMe;poe d., fa. pacTeT _w pasMax koJie-

6aHHl1 BMecTe C a6cOJI!OTHblMH, 3Hat1eHH.fIMH ' u.,cx,tJ,. HarrpHMep, .ITPHH3Me-
•· HemiH d 2 OT 0,02 ~o 0i6 Umax (x;t) BblpocJio Ha rropR,n;oit; Ha pHc;5 

~\ ; ,· 

Mbl, rrpHBO,n;HM rpaqimc perneHHR rrpil: d.'J.,= 0;6, .j:.= 0,65, d1=d.3 "do.~· .. · 
dz =2K(p> ·, t_, MeHReTCRB rrpe,n;e.izax OTO ,n;o BK(} ),~i=l9,8K(d-fp)} 

Ilepen,n;eM Terrepb K ''perneHH.fIM. MR ypa.BHeHHfi · . sine -rop,n;oH;: JlnR 3THX· . . 
. 'pemeHHl1 xapaKTeptta 6oJiee CHJibHaR ;3a~~CHM.OCTb OT BpeMeHH npii: '-rex lKe 
. d ' Jo ; ~eM' B CJiytlae ypaBHeHH.fI sh-rop,n;oH.\ B MHO'/KecTie perneHHl1; 
OITHCl:,IBaeMblX <popMyJiol1 (6);ecTb H.Taime, tlTO u (J(,OJ=C, TOJibKO s,n;ecb,,, 
C Bcer,n;a prumo :J( • .UocT11rae;cn aTci -~BYMR Bo3MO'/KHblMH crroco6aMH:,· . . ' .. . .· . KLoll) K'(P.) 
~H6o Mbl_ rroJiaraeM d" = dz = 0 ; . JIH6o d1 == 2 K(ot ·., d2, = ~) • . . - u~ 
B TOM H .IU>YI'OM cJiyqae BblpBJKeHHe rro,n; JiorapH~OM paBHo I ,D;JIJI JII06mc : 
x, H' cl3 ', ~;TaimM o6pa3DM, • U(x,o>= TL • ·THITHtlHhll1 rpa(fJHK TaKdro 

perneHHR 'rrpHBe,n;eH Ha· pHc ;5 ,iµ'a ol2 = 0,15, /~= 
1 
0,35, 'd',,; d 2 =d.3.;. O, · 
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B 3aKJITOt1EiHHe OTMeTHM, ,llT? rrporpaMMa ,D;JIR ITOCTpoeHH.fI rpaqiliKOB ' 
HaITHCB.;fa Ha ·fl3b1Ke • gJOpTpaH. ' MaccHB ~aHHblJC;. Heo6xo,n;m.n.nc, wrn pa60TbI 
rpaqil'ltleCKO~ tiaCTH rrporpaMMhl, sanOJIHfiJIC.fI C _HCITOJib30BaHHeM CTatt,n;apTHblX 

, 6116JIHOTet1HblX nporpaMM ,!Vlfi. BbltlHCJieHH.fI . sn ( X ,ot} , : , c,n. (X, ol J , - '. . 
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npHHHMaeTtA nOAnHCKa Ha npenpHHT~ H COOfi~eHHR Q6~eAHHeHHOfO HHCTHTyTa 

RAepH~X HCCile AOBaHHH. 

YcraHoene Ha cneAY~~aR CTOH MOCTb noAnHCKH Ha 12 MecR~e e Ha H3AaHHR OHRH, 
B KI1~4aR nepec~nKy, n o OTAe!l bH~M TeMaT~4eCKHM KaTe r opHRM : 

HHAEKC TE MATHKA UeHa noA nHC KH 
Ha fOA 

1. 3Kc ne pHMe HTa!l b HaR ~H3HKa B~COKHX 3 HeprHH 10 p . 80 KOn . 

2. T eop eTH4ecKaR CllH3 HKa BbiCOKHX 3HepnotH 17 p . 80 KOn. 

3 . 3KcnepHMeHTa!lbHaR HeHTpOH HaR ¢H3HKa 4 p. 80 KOn. 

4. TeopeTH 4 ecKaR ¢H3HKa HH3KHX 3He p rHH 8 p. 80 KOn . 

5. MareMan1Ka 4 p . 80 KOn . 

6. RAepHaR cneKTpocKonH R H paAHOXHMHR 4 p. 80 KOn. 

7. ¢H3HKa TR*en biX HOHOB 2 p . 85 KOn . 

8. KpHoreHHKa ~ p. 85 KOn. 

9. YcKop~~tTenl-1 7 p. 80 KOn. 

10. AeToMaTH3a4HR o6pa6oTKH 3KcnepHMeHTa!lbHbiX 

AaHHbiX 7 p . 80 KOn. 

11. Bb14HCI1HTe!lbHaR MaTeMaTHKa R rexHHKa" 6 p. SO KOn. 

12. XHMHR 1 p. 70 KOn. 

13. TexHHKa ¢H3H4ecKoro 3KcnepHMeHTa 8 p. 80 KOn. 

14. ~CCfleAOBaHHR TBePA~X Ten H mHAKOCTeH 

RAepH~MH MeTOAaMH 1 p. 70 KOn. 

15. 3KcnepHMeHTanbHaR $H3HKa RAePH~x peaK4HH 
npH HH3KHX 3HeprHRX 1 p. 50 KOn. 

16. ~03HMeTpHR H ¢H3HKa 3a~HT~ 1 p. 90 Kon. 

17. leopHR KOHAeHCHpOBaHHOrO COCTORHHR 6 p . 80 KOn. 

18. ~CnOnb30BaHHe pe3yflbTaTOB H MeTOAOB 
$~HAaMeHTaflbH~X ¢H3H4eCKHX HCCfleAO BaHHH 2 p. 35 KOn. 
B CMe*H~X o6naCTRX HayK H H TeXHHKW 

19. 6><0<l>H3HKa 1 p. 20 KOn. 

noAnHC Ka MO*eT fi~Tb Q$OpMneHa C n~fioro MeCR4a TeKy~ero roAa. 

no seeM a onpocaM o$opMneHHR noAnHCKH cneAyeT o6pa~aTbCR a H3AaTenbCKHH 
OTAen OHRH no a11 pecy : 101000 MocKea, rnaeno4TaMnT, n/R 79. 

Ba6Hq M.B., Bop~ar n . A. 5-85-204 
CHMMeTpHAHaH 3~KTHBH3a~HR Tpex3oH~ peweHHH 
AnH ypaBHeHHH sine-rop~on H sh-rop~on 
H HX rpa~qecxoe npe~cTasneHHe 

HccneAY~CR Tpexsonawe pemeHHR ypasneHHR sh- H sine-rop~o
Ha, KOTOp~e 6naro~apR cne""anbHOMY B~6opy PHMaHOBOH nosepx
HOCTH BHPaE~TCR B 3flflHOTHqeCKHX ~YHKUHHX HK06H. nano HX rpa
~~eCKOe npe~CTaBneHHe npH pa10HqHOM B~6ope BXO~H~X B HHX 
napaMeTpos . 

Pa6oTa B~OnHeHa B na6opaTOPHH s~qHCnHTenbHOH TeXHHKH 
H asToMaTHsauuH OHRU. 

Coo~eRHe OCh.e,QHHeHHOI'O HIICTHTyT& •Aep....X HCcne,qoaaJBIA. J1y6Ha 1985 

ITepeso~ O.C . BHHorpaAosoA 

Babich M. V., Bordag L.A. 5-85-204 
Syuanetrical Sim!)lification of the Three-Gap Solutions, 
of the sh- and sine-Gordon Equations 
and Their Graphical Representation 

3-gaps solutions of the sh- and sine-Gordon equations are 
investigated. These solutions are described throught Jacoby
elliptic functions due to the special form of the correspond
ing Riemann surface. The grafics of the solutions are repre
sented for some variants of parameters of the solutions . 

The investigation has been perdormed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 




