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i516anie  ligioii  A.A), 1a1aiailié  Aaiiiadi ¢ iaodiaoe=ii
lifioéooooiacdiaoeée 1Al Oédarie (2004,6adiaieée naiiiadd  +&ai-

Oéda’ie 1aodeia A.R., i816aiid Ai+ad |
6ante Aigiétein ™. A, i516anio Eéiieé A.O., i810afs lieioii A.A),
fa naiiladad ocaédéelnaosdiadcaiaceée i ncoenoeéeiiaadneodookii-
da (2003 2004, lié 1fiy, Panioaeiea Eiid, eadiaieé ndiiiadd  i616a-
e Taiadi aioiffA), ia IV 6aV lieeiadi aiié é1i6adaioic Symmetryin
Nonlinear Mathematical Physics (E&a, 2001,2003),ia V lieeiadi aiié
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Caaiiiiaip o yilal ioadaciéiial 1ot a6 a6 aiaait iaéié aeuii (if-
oaiviaeuii) cadiie caadaadily oa aiaiaiaii 1loaiciaeuii fAefodie aey
aaiian bdiaiyii. A 1] T aianaiaal nieaii-

O AAnA"AN

F()ue = (g(x)a(u)ux)x + b(u)ux;

e ~N AR~

aaf = f(x),g=g(x),a= a(u)ib= bu) &alaiéuii d&aaéiooiesi” Nai'od
asaoiaioia, f (x)g(x)a(u) 8 0. Cdaaeeeli, Ui aolii6 olcaiei 6aéoe=ii
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A 7N -

aav = VvVt x), f =f(j j) aiaieuii &aaéiéiieaé iiicia i 66iéoi”
faidadaociaioia, 6 0ik aiéfii fcaei. O Oliio e dicaiéi aifieiaaedil
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idyiei  (4ea., iaideéeaa, [91]) oa aeiédaieil  aai éial 11 aediéaodi’, a
cacaaeiiioi aia Aiifad adadoaaiiy aifeiasedaaii” fenoaie.
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&f e [85], Dicaié 10) 1146 a6aaceafi 8ie aslli cadie caASAaIy Biaiyi
adayAa6 (1.3). Eié aslii cadie cAADAAITY A0g1AT 110 Ya8s a&y dia-

(D:

Agy ciadiaasdiiy a daié ad éiéaeuiial 1iao1ao iaéié aeuied feiaodié
420404i6iaguied diaiyil a +anoeiied 11 6iaied Ase. Aédiai oa ii. [42,
43] caidiinioaage 1Miyoo y ilodiviagiii™ fieiaodi . Nefodia 466404i-

a[42 44). liodiciaeuii  neidodi” diaiyit aea@yad u; = (g(u)uy)x + f (U)uy

hY ~ .T

A 6fid cahaaied 8140 as ¢ |



A [4,126]caidiiliiaail  oa aéddencail iiei Tiadiae &l ¢iadi asediiy

olai 60186l u(t;x) = v vy 1 BicAyceli aialial  aiaiyiy Apdadsia
Ase]. Apdaasnhl [48]6 yéinoi it 438i

U, YA iAceAAlOI OAIAS 14580AIBAI-
53 Oli6a, 1248441 6 81410l A.D. Oidfac 19063166 (4ea. [60],
ofi 6)i 4t iA04aiaeaeoiA. OOl (1950,[84])0a Ase.A. Ei-
&0 (1951,[52)).
A. @odaiii  [137]i Ace. AGdaI 04 if. [47]4iREiacee iA&Te a8 1a84-
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odiviaelii 1adaoa éél'iy aéaiaaeaioiinoi 6 éeanisiaiyiu uy = (f (u)uy)y.
R.A. Eiéli [105]100&1a4 a°yéiéégéétbac‘>é ifodidiaéuied i&aoaoal-
ééu'u é’léélééealo RO aéy i Uy = (G(U)uy)y + f (U)uy. Cae,
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1.2. Nei&osiy oiaiyiu &

Ad0iia6 eeaneodieacip éiiiéied (1+1)-aeiidied diaiyiu Ad0&1a1 110 ya-
80 daiepoiéital 0eio aiddwa acs aediaii  Nioo Al Ei [103]4a éial
écaneodiéadi- eiiiéied diaiyil adoaial o yaéd ¢ aaiia iacacamiéie
ciiiieie.  Aiélug no+anieéaeecaaciial ieoaiiy i1 aail o6 [22].
ATﬁéiaaeél'iy iééiiiél’éc“) (1+1) -aeiioied 6iaiy|'u 6Tg'|T;aéTﬁ y 0 1959

A ZANA

ur = (f (U)uy)x: (1.1)
a (1965,[16]) ééanediéocaaadiaiyiiy

]>)
|'|'|:

Ur + uuy = (k(u)uy)x: (1.2)
A.A. Aiai aiioei (1982,[11])id7aia &50611a6 ééanediéadip diaiyii
ur = (G(u)ux)x + g(u): (1.3)

~
. ATA 7S AN

A 19871.0. Adaoia, B.E. Aaciciai 1.O. 1adaaiiia [3] écanediédaacedia-

///////

Ut = G(Ux)Uxx: (1.4)

A. 187, O. bicaii (1986,[118]),C.M. bia , K. Addaodal. Aaadr (1994,
[146])0a M.I. Aaaadin (1994,[57]) caidiilicaace iacaielio gediéeé ia
0lé +afiadagié neiaodié diaiyiiy

Ut = (G(u)ux)x + f (U)uy: (1.5)
(biaiyiiy (1.5) il & faceéaapou diaiyiiyi  Di+adfia[145].) 18104, 6
6e6 81410 a0 aayeéi aeiaaée (diaiyiiy u 2-aeoddci’, siaiyiiy Olé aga
E160fiifa) ¢ idodeaiaeiilp éiranugp neiaoditp idTiouail.  Pac@ida-
0é 814io [11,16,21,57,118]6cazéniail B.M. xadiidlp oa M.l. Ndiaei
(1998, [51]), yéi éeanedieédcaaseidgiiiéia adiaiyiiy oaielisiaiaiinoi ¢
éliadéoeaiei +eai

U = (G(u)uy)x + f (U)uy + g(u): (1.6)
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ceanesicadip [57,58,118]. i5108, "6 alvietil AedBenoia6aa0e a8y ia-
5AaidEeT00eIARE BACEIAOIA. (A8Y 1A5AAI0RE BACEINAOIA, IBAARGIABA-



D
-

O
Q_.)/
Qx
ot}
-3
=
a»
4
Qo
T
Qx
Q_J)
=
Q
. o
c:
>

)
axn
Qo
Qx
=
=
w
2
Q:
(D:
<
o}
- O
2

Aa@aaa[77]ié acaa,yé iagiiiéia oiaiyitly doutaiiadoa aeaEyad

% + ujuj® = i%
adieeal 6 yeinoi Aalepoiéiial  Biaiyily aey 1aeiap+T ARG+ 6aesi
Oaaiaiyiiy 11 eeia 00aéodaacead e yé diaiyiily éieéaaill aeaéodii-
i1 1éacie [10]. Cadacédai+ia siaiyily @outaiiadsat Taiitp ¢ iaé-
aiéug aialied ii0aadsiaied il adedéiacaiaoesii oiceée. O. Oadiiiol i
O.1i1 [78]aiadee, Ul idgiiiéia oiaiyiiy @oi1aiiaaddaniend t aiigioo ao

3ialyily @6u14aiaa0a ¢ A
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d44ia68e01a 61410 ad O. liadddda [114.115].
[anodiiel  acsi alfieidsedil [20,64,66] égandiaiyiu,

n)-aeiidii  faeiiiéii  oiaiyily @outaiiadca ¢ iagiiiéiifiop

N7 AN

i@ ijaasiaioii  aiaiinii  asoie Aagiedy. Caaameeil cadae, Ul dicoe-

diclig gediéed éeaniaideiiiéied oialyil @outaiiaa-
da. Caé, 6 NAdI814aio [68 72]161a84ai1 Ad011a0 eéanesdiéasip oa ciagaa-
+ii dica'ycée diaiyily @ouTaiiadda aeaeyao

N
(@
Qo

a +aij j* +ayj

+
1



.....

idaeaiéd dica'y (0azeelia i Ain0daiiyi). [aeiiiéii  aaiepoiéii ca-
A3-i, U7 &7i6 RGOl idTaidae Al Bica'ycee, 1 (ca~afil) &iaasuil iasi-
ca'ycieie: dica'ycée ialaiaae ail ¢oificapou canéii+aiieé idiiiee & +a-
fa Aladéé +an o dicdeyaace a 0aidi” yé aayeéi aécioe+ii iveéeaae, yeéi
i1 eefa canoififadaaoéewa yé oandcaey iadaaidée noaiaiy fioeiaéuiinoi

6ifa a81aaelit oica'yciifioi. 1adei Ofiigii fidiae aeaiad diia ialaia-

a8diTnoi dica'ycéia iaeiiiéied aaiépoiéied aiaiyil daagéiciaail ua 6 60-0

(0;x) = o(x) (1.9)
aey iagiiiénal oiaiyiiy @ouiaiiaddaiaddadil o 8iaioi B.O Aaniay76]
A&y ROAi&idal idgiiiéiinoi 1.1. Adéipodéi [144]ciaéeia dazeeie ic ca-
atnooaiiyi 0 1o 02 116 aeiaaéad, nneéap-+enu



Eigi (1.9), 6 81aioi [73] dicaeyaatoufy aneiioioe+ia i

oy di¢hiyily. O 0e6 aaid diaio ad dicaeyaapoufy cadélia iagiiiéfifiodl

aey oiciioiiiioi n 2, ofai yé 6 06aociédiaioi [75]i
u

Pac@uoaoe o7 ifiidaaily oa 14

Araoiagai
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04 GcABBUTAN i0yieé i0ABAGIE-

Acdlly cadiia cARDAARITY. | 1ad3edi, 6 iiadicaisi 2.5

AOi 18T cadie cARBARIY 60T+iAll A8y ASIAAE6 AEMA
a

AN AN"A

yéi Ticasie 1aail & 31410 46 [88,123].



2.1. Eeaneée=ieé

laiéi ¢ iiifaied 1407 4ia alfigiasediiy neidodié 466adaiviaciied 8ia-

.....

aa Xy s-041d0 alacedily Tiddaoida X, yéa acdoury ca 6idi6 éaie

1 1% s
k _ k k :
=D, ¥ uD, ; (2.4)
k -—p k U D -
1 s S 1 s 1 1 s 1 S
C 1l s=0n  1,s 116 yaié aédadaiciacuiial siaiyity a-anoéi-
ied 1 oiaied,
D =@ + u@+ u* @ + (2.5)

Tiadaoid iailal  4e6adadivipaaiiy. 060 jazaéi caiiadénaie, ui
ifaoioppouf y, oicoiitii  iiandiiadcaaiiy c¢a aniia "0 i1 seéeédeiée cia-

-------



C &i"afué oiiae iiaadiaioiifioi (2.3) Todeiatii  &iiiéi6 fenodio ae-
6&daiviaguied diaiyil aey aécia+aily 1o aéiado = (xu)i K=

K(x; u) , cadenieé dica'ycié Y&l caaaliaé fneiasiio (a naifiEi) asada-
80 ifaadiaioiiioi  diaiyiiy (2.1).

Aadot aigiiogoe, Ui ey aa@oiénindioied  fefodiaeoadadisiasiies
diaiyii a+anoeiies it diaied daasicoaaodaéasaideoi aifneolfneeaai,
oli6 ifiiépou diciliaiioli  é1al it aediéadi”

Neidodip &iiiéii” fenodié a426adaidiadiied diaiyiu a +afioéiied ii-
iaied

L(x; @Qu(x) = 0; (2.6)

Oafl & aooueiiiéieie 1M u.
Aiaifaiaii Tiadaoioe Aeiaodi’, yéi dipou a1ainoiai 66iévié u(x) i ae-
fa caienaoeo ae&yai
Q= xX@ + (x); (2.7)

a4 (x) &ayeéiiaodeoi 8igiidé m m. I6é o6lii6 ia digaeyaapoury

Aeidodi’, Ul aiaitaiaapou ioeioeié foiadiicesi” oica'ycéia eéiiiéial
3ialyiy | addadboufy odeaiasuieie
A iiad1ai Ei 11882018 (2.7) caiewdoufy ianooiiei  +eil
X= (0N@ (xu@: (2.8)
Caaiiniaip  1iad0aoida (2.7)6i1a6 iiaadiaiofifoi fiefoaie(2.6)1 a-
fa caiefiaoeo aeayai
LQU(X) | o= O (2.9)
Ciifio 6iiae (2.9) oieéii 1+-aaeaiéé: 11adaoid Q iadaoaiop! Taei dic-

aeoucaliil aeeio dica'ycéia.



Niiaaiaiiediiy  (2.9)11 eeia iad&iefiace A6aiaasdioiel +eili  [28]

[Q:LJu(x) (QL LQ)u(X) = 0; (2.10)

[Q;L]= ( X)L (2.11)

aeia oca@éuieoe caéel +eili [116],uia canoi-
] SIAGUISE BIAVil A <ARosi

0 diaiyiu a +anoei-

L(Xx; Qu(x) + F(x; u(x)) = 0; (2.12)
aaL eiiiéieé aeoaoaiviaeuieé 1iacaoid, F(x;u(x)) aaaé m-éii-
0 ai+eé. A naid, yeui &y 1iadaoida L nidaddaceai

[Q:L]= L+ " (x) (2.13)

( + JF+'u +L = (2% !3Fe; (2.14)
44' = ' (X); = (x) 1308&06i-66ié6i" 8iciidé m m,! = ! (x)
sasg m-&iitiaioia  66iésiy, fiefodia(2.12)aMio fAét 11adacide (2.7)
Caadeiieé dica'ycié diaiyiu (2.13), (2.14) aécia+al 1aé feiasiio asada-
86 ifaddiaioiifioi  fefodié (2.12) a é&ani 11adaocidia (2.7). Cdaasedli,
0f 1aé fidiaélia a AAifi Ei asadadaiiaasiaioifioi fiefiodie (2.12), ia
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iai  oiaiyi
X; Um) = LG Umys (X Ugn))) = O (2.15)
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\\\\\

060X = (xq;:::;%)  facaedeeii ¢iiffi, u  cagdeeidciiiia, up)

iil aeéia anid+anoéiied 1T Giaied 00i€6I” u caciiiieie  x 116 yaéd ia
aeuan (060i iaaaéi iia i Giaitp 6 eliaial 110 yaéo 66iéoi u dicoiitit
faio 60iédip u). 1ad aéL  oiéfitaaia 66iédiy ciiiied x; Ugny |
afaieuii (1adaidode~ii) 66i€0I" (X um)) = ( (X ugmy);ii; K(x; Uem)))
ui caaiaiéuiypou oiiae
SO Uy @ Um)) =0 S= (S S) (2.16)

Oi 6itae féeadapolfi cr aédadaiviaguied dialyii ia , adx Gaug, ae-
fooiapol yé iacaéaaeii clifii @ il seéia anid+afioeiied i diaied
00iéoi 10 yaéq ia aevd g [aaaei o6iesi” (x; Ur)) facédaoéiail
ailaieuieie aeadjdioaie. Ticia +eil éeandiaiyiu aeayaod (2.15) ¢ &i-
aietieie aeaiaioaie , Ui caaiaieuiypou o6itae (2.16),+adacl|s.

a6 aé 6oiéoi oié fitaaii. Eiaeiié Taifiadaidodexiié &dadii &i-

15800, O casegal Sialyily (2.15) ilaadiaio-

fel, aiaitaiaat iioiiiodgiiagiieé T1iadaoid feiacdi” ae&yas

AN AN A

iy (2.15) ¢ aidiaiailp 26aaasip Ei AM™ = AMX(L: ) jidifidAci-
jaBUies Tia0a01BIA feiA0di” diaiyily (2.15). R4dN IAiAied &30 ia-
ceaaoeiaii 80010
\
err — erl’(L; S) — GmaX(L’ )
:S()=0
c aiaiaiailp  aeaaasip Ei
\
Aker — Aker(L; S) — AmaX(L; ):
:S()=0
(40 aé Geauv = Geav(L; S)  adoia éié aeiied 1adaoaidaiu, u

A\ A~ s

bolu ae&ya diaiyiu ¢ ééandl js:
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Ol aaaaiii  anio iaaéaiaa-

T

yéi caataleliypou Sialyily (2.16)i 6i1ad

q,:
e
=

Agy ae+adiiial odica'ycaily caaa-i aodiiar éeanéodiéadi’ iaia diail
daagicoaaodaceé agdioeol [4,22]:
C iioiiioaciiaenitiai  éoeoddip Ei iiaadiaioiiioi ciadiaell nenoa-
i6 aeciaraeuied siaiyii ia E1aoioitioe 1iadacida Q. I aeeeal,

ul aayéic aecia-aelied aiaiyiu ia iifio youyail alaietied aé
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A caedeeiifioi aia "6 ielénoi 6a aé&Eyad 100eiali

-aédii oiafyiiy, iaiaoiail aineiaeoe aadeeéodéieuéinouil aiaiéd ae-
ladéia. Ciaoip oieéiaily aodiiicaé 1ai 1adaaido i seeeainoadioe
dica'ycaiii aecia+aéuied oiaiyiu 11 seia aeédoenoiadcaaoe, iaioe-
ééaa,aedadoa +iiaol aé[1,17,18,39,68 71,1 ,ul nméyaato

PACEIDAOTT GAMOINGAAITY 1AAR4AITAT 484108016 ¢ 1AdAsIE Bialiu ¢
aiaiaiaieie "1 asaldadaieli. CaaxaAd6iial eeaneoicadi’ Aadsdtoufy
ifaiifiop dica'ycaitp, yeui

AN AN

7 AN A

neoiéaci”. Olai aeldiasdadieé 1adasié aeéita a1 SAc@(0A0s ad0ial



1aé néiaélii agadaodiaadiaioiifioi. Adddeéweyd fenodiaoe+iaaea-
+aily oifaied oa ~afnoeéiied 1adacaidaill aéaiaaeaioiinoi a éeailjs:
2283411 icia +aiily 0aeediaddoaidail. Picaeyiail fefoaio
. . . —_ N 00— 0..... 0
SU%; Umys (@@ (X Umy)) = 0; SP= (S :::;SR); (2.17)
yéa fiéeaaaloig ¢ r°ae0adaiviaeuied siaiyiu ia ¢ iacagaeeigie clii-
iele X G4 ug,. 140 aé GeV(L; (S;S9)  &ddia 4éaiaacaioiinoi liacea-

A\~ s

A\~ s

.....

A\ A~ s



o0

401, 6141 A2AADAEAIGIYO
Odeaiasuiifio, TAycali™ ¢ P (01407, ¢ A48018NH, T AiSiaipt 16 &aai
adai  MEMoAaie)il aefa 6&4a iTcadoefy, yeu i

ada fefoaie, A5a563aareioe 6lii6 ARi ™~ 480AdAI6iasIi ianeiase.

N Zssan oas s as s N AO

Adal-yeo i6 el-aeéaadaadioipii eeia caaaoeianodiiei el [23].

Edia 2.1. n-éi80dee F = (F1;:::;F") 1 i6e0-464383ai6itp (divF  0)
Olai € eepd Ofai, éiée iniopou Aaeaaiosdiesi” QU (i;j = 1;n) ciiiied
X 0a Uk) oaéi, ul Qij = jS i F! = DjQij.



ligéé iiadia af icia +aily AeAiAABAIOIAOI cadiia cARBAARIY 11 afa
ciaéoe a[65].

Aey aaienit fefodie L Ae0&d&i6iasuied dialyiu il eefa CV(L)
éééc‘ﬁaié agioeie gaaila gééééaéﬁy ' giiieiel ioifota,  oe-Mi6
fiaif i (

e
&6, i5e+1i6 ,éeéiéiOé 6 CVi(L)
i

& i
acv (L) lia emeub caéa

Ici : nefioaieL iaceaapoury éiiieii  ca-
éaxieié , yéul ifio! "o eiliéia éNaifaciy, yéal odeadiaéuiel cadiii
cadoaaliy

iiy 17 seia noooal fidiioeoe oa aii-
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Do HO)

= - -(Dy¥)F (X; u 2.18

JDxX‘J( X ) ( (r)) ( )
6 1aode+ied Ticia+aiiyo. Q60 +a0agD,xj iicia+ail aécia+ieé iao-
0e0i Dyx = (Dy, x).

\\\\\\

daoaidaiiy g a CVv(L), 1aodaiaeou odediaéiii cadie cadoaadily ée-
(L) * ifaasiaiol

1 jjaadiaioll  aiaimii g), a
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2N
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aea a0oe aeéioenoaieé aeyiiadalae ifaed caéliia caadaseadiiy ¢ asead

aialies. A 4, i51ac088i0ibaaAse SIAIITY (2.18) CAIAGAIAOST 1
aoi=6i " = 0, 100eiatit  i1ad6 aonoeio
I — i i i i i.

= XuF'+ (D )F' (D; )F": (2.19)

Cavaazeaily 2.1. OI5i6 84 (2.19)11 A A60e4ACITNAGAAII cafolfiaala

s A Aes
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Oaadazedily 2.3. Alaieuid &léaeuia iada0aidaily g, ui ait liee
nodiaie L oa LCifaceot éiiiéia acatiii
¢ CV(L) aCV(L9, i adiddoteiiéia acauil faiigia+ia 4840a184ai1y
o ¢ CVi(L) &CVe(L9.

bicagyiail ééafiLjs fefodi L(x;ucy; (X ucy) = 0, Ui Tadaidode-
claaii 1adaiaos-66iéodiyie = (X;u(y). O60OL  éidodee diéfitaa-
ied ooiésie ciiiied x; ucyi éid0aee aiaieliieéd (1adaiaode=ied)
66iedié  (x;ucy) = (2 ugy)iiin K ugy)), Ul caaratetiypou oif-

aal S(x;ucy; (g% ugy) = 0. Oi éifa

siaiyit ia , 44x i u , Aefiodiap
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O aéiaaéod aaio iacacaseiéd ciiiied i1 seia addno&ielig ca@deuia -
Yooy caeaaeiifioiloaidiagia
Icia <+&iiy 2.7. lodisiage vi, ..., vP jaceaapoify éléaelii caedee-
ieie ia lileeeli  oica'ycéia nenodeé L (aal, éioioé 1 éamed+e,catdee-
ieie ), yéeul ifiopou r®2 N i 06iédi” H giiiied X, ugo, Vi, ..., VP
0aéi, UT H (X; ugo; v iii;vP) = 0 &8y afaieuiial oica'ygéo (u; vt :::;vP)
fatafail  fnenodie, yéa aécia+al iaaid iioaiviagia vi, ..., VP



a9

li;e lileeeiaie ifodiciaéuied fenod, yéi aiaifaiaapou L oa L
Oy aiainaiaiinot anoaitaéptouny ca &aiil Nnaip odeadiaéuitar ioial-
asediily fa 101f0id0 Aaddadiediiodiciaéuied ciiiied, o1aol, Iieeia
ddazeaoe, Ui Tia ailp ouial 1adaoaidaily Tiodiciaéé ia ciiippoufy

fafisiaie 2.2, 136 aé bjs i aeeia AfiGITOAIGIAGUIRE REROA, 1T46-
4133165 A6y AeROAl ¢ e8ANGL)s cadliialp  cadiia caddaadiiy. Aiy
14580ATB410 ¢ GeMUV(L; S) Bach ¢ AiAfgallyi  AGAIAABAIIIROI TOAI-

ifiopou a adyéediiaéeanad aaiial éeafnodaai aeieéapod iifey adaaaiiy
oaitiaguied ciiiied, aivientil aeé&oenoiadaaceaey aielig aeaiéial

aiagico ca'ycéialiee cadiaieé caaoaaaiiy.

adaioiaelied oiaiyiu, oica'ycaily caaa aodiial

o)
éeaneoiéasi’ oa ciadi aaadiily cadiiia caadaaiiy.



a4

éiiia cadoaaliy oadicgéseoe T1aéanolcanoindaaiiy aaed aiaiied iaoi-
4ia adoitaial aiagico. Cag, caidiititaail  iai 1iiyoo y 4éaiaasaioiinioi
cadiia cadddadily aiaiiiil eiéaelil asoie 146a0aidail. Aadaaii ii-

AN ANTA

Edil cadeéuitaialied 0aéoia dicaié 2iifoeol 10ediiaeiii dac@ivaoe,
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odiGiaélieie Tadaoaidaiiyie aéaiaaéaioi
a iadooioy, dicaeivoa o iadaaitu 16  dic-

agoufy ai diaiyiu (3.1). Eié aeuii cadie caddadadiiy éeane-
ad0ie 4éaiaacaioinioioiiadicaiéi 3.2. Oiiadicaiéi 3.3
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N\ LA ANAAA

ied 1dyiel ioadaoiéiei iaof aii. | fadawoi, ¢ iiadicaiéi 3.5 giaéaail
ffoaidiaguii feldodi’, Ui aeieéapou ¢ iaédieleg ca&deuil ifoaidiagl-
ii” Aefoaie, Moaioiaelii 1acacaiocaily aéadiaaéaioiiioi 6 aailio  ééaf

éliadéoi” aeoogi
Aeé+adiieé dac@ioao éeaneil” ad0ial ééanediéadi” aey ééano dia-
[yiu (3.1) 1228440 6 fafoGiied OAABEEAITYS.
OX53ia  3.1. Asa’4adIp Ei yad Ritaies &A561 eeanodiayiu (3.1)
268558 AK = h@, @i
Oaidaia 3.2. Aéadadip Ei adoie aéaiaacdioiinoi GeMUv geano(3.1) ¢
a6aa4d
AP = hg @ @ U@ 1@ @ 2@+ x@ b@
t@ a@ b@: (3.2)

O&54ia  3.3. AGAU-JASIA0A0AIBAITY ¢ GeUV jal aedeya
t...: l|4t + Ill; X‘: Il5X + Il7t + Il2; u-: Il6u + l|3;
— n 1"2 . —_n 1|| no,

aa"sy; ..., "7 aiaiedii noaeéi, "4"s"66 O



a4/

Cadeesys.1
Dac@i0ao adoital” éeaneodiéaoi
N | a(u) | b(u) Aacen aeadaseAmax
1 8 8 | @ @
2 8 0 @ @; 2t@+ x@
3 | e e @@ ( 2r@+( Lx@+@
4 e" u | @ @ t@+x HAe+ @
5 e 0 | @ @ 2@+ x@; 1@ @
6 u u @@ ( 2)iae+( X@ + u@
7 u nu | @ @; t@+(x 1H@+ U@
8a| u @ @; 2@+ x@Q; t@; u@
8b| u? |u? @ @ 2@+ u@;e *(@ + u@)
9 |u*| 0 | @ @; 2@+ x@; 4@+ 3u@; xX2@ 3xu@
10| 1 u | @ @ t@ @ 2@+ x@ u@;t?’@+tx@ (tu+x)@
11 1 0 | @ @; 2@+ x@; 2@ xu@; 42@+ 4x@ (x?+ t)u@; u@; h@

Cadaamediiy 3.1. O 0dde.3.1; =const (; )6 ( 2 2);(0;1)i
6 048y N = 6. 6 4=34aey N = 8a Oo0iéoviy h = h(t; x)
staisuieé dicaycie aifieinal Biaiyily OXIETSAIANTOI (M = hy). Aé-
laalé 8bcaiaeoluiy ai 8a( = 2) caaiiiiiaip  6ilaifai  1asaoaidaiiy

aéaiaaeaioiinoi
t=1t x=¢€ uw=e*u (3.3)
[eee+d a6y ¢coo+iinoi aeddenoiadtoury ilodiéia i6iddasy S.T.N, aa
S é’lé dicaied, T ifiad oadeedii N iliad éeandaai eiéaéuiial
|é€5é(‘)“T6éi|’y Aéaiaaedioiinoi 6 caaeeoiT. liiyoo y adiaiyily S.T.N ae-
gioenofadloury aey iicia +aiity oiaiyity, aey yéial iadaiaode-006iéoi

AA T IANA

jaadaapou aianaiainai  aeayaao

N 7 A~

iy 3.2. Aladaaiiy aniodac@uoaoiaolial iiadicaied iifio you-
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3.2. Eié aéuii ca

O 7/7.4n 7 A~ N N\ IA

daeediiy ¢ aonoeiip, Ul caédeseéol
2eeol aiat, x, u oa uy.
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j = DI a+ DI b&ad a= a(udu, b= bu)dyj =

0
. R . R
Fi+ Fy (DL a+ DI b+ G+ Gy ujs1 = O (3.4)

bicuaieit  (3.4) aiaiiiil  ficdge oiaied u;. Ei&oioitioe 18e Uron
+

&
04 Urory HAPOU BIAIITY Fu,= 0, Gy,

F=F; = auFy,, + G;
a4F 04 G 06iedi ciifiéd t, x, u, Uy, ..., U 1. OF&i, adadadp+e
~&&ie, Ul 1ifoyou u%, 10d8iati  aFy, .., = 0. Caiafeagieeaat, ui
F = Fluo .+ FO a3F! 04 F° cacdaaolieésd aiat, x, U, Uy, ..., U .
Picaeyiail  cadf gaéaéaéig c adioeilp F = F  DyH oa ifoi-
&i G = G+ DH, 488H = Flduo ,. Aii &eaiaasaioieé aésiaifio
cadi6 caddaadily, 19e+io

ffaoispp+e  o6p 151684606 1414 6iai6 ieuéiRoudacia,
asediiy eaie.
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1. F=u G= au b: (3.5)
[faiéé 1aoaeié GeIV-iadéaiaaedioied odiaiyiu (2.20) ui iapou &i-
aaoéiai (a maia, eiiiéil iacaédeeii ¢ (3.5)) caéiié caadasediiy, ae+aod-
iopoufny ianooiieie
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2. 8a;b=0 =xu; G= a xauy; = (3.6)

3 8a;, b=a =(ef+")u, G= (e&+ Mauy " a; (3.7)

4 a=1b=0: F= u G= ,u Uy (3.8)

R R R R
44" 2 f0; 1gmod G®MV, a = a(u)du, b= bu)dui, 6686y

= (t;x) alaieuieé oaica'ycié eiiiéiiar oiaiyity oaiétiotaiaiinoi
i+ w = 0. (Pacii i¢ ciataiiyie a oa b iaddaail Maieé iadaeié
oféia ailaaoéiaed caéliia caddaaeaiiy.)

Atadadily. A fieeosaie 3.1,1 eeia aiadacoadasace,ui F = F(t x: u)
04 G = G(t; x; u; uy). liano adeil aedacaey uy, 10deiaieé ¢

i dfcudieil  o6aodiaify '

aF,+G,, = 0,10.e4G = aF,ux+ G(t; x; u). Adadoaaaedinioaiiié aeda
aey G i dicuidieage 0awoo diaiyiiy (2.20) cafioadiaiyie uy, 1odeialii
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Pbica'ycaaee 1adwi adadiaiyiiy nefoaie(3.9),1atil
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F = Fi(t; x)u+ FO(t; x); Gl=F! a F! b+ Gotx): (3.10)

O il 43eielio dicaeyai aie1aio el aiaiadal 8iaiyiiy aFuw bFuix +

Fui = 0, yéa !l aeodadaiviacuiel ianeia

iadaienail 6 ae&yai

aF. bFl+ Fl=0:
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Aca@éi, 64 1aefa éeanedieop+a oiiaa aey aaii” caaai. IAi6r ~foede
dicii 11 seéeainioi &&y ¢ia+aiu 66iédié a i b A 6fiid aéiaaéad ialii
siaiyily F2+ GY = 0. Toee &, ¢ of+iifop & aéaiaasaioiinoi ¢adiia

2. a62nli, b2 ni. Gai b= 0 mod Gé®V j Fl = 0; F} = 0, 6740t
F1= x mod GemV (agjaaié 2).

3. b2 h;li, a;b62Nli. O&i b= a mod GeV | FL + Fl= 0, Fl= 0,
0taol F1= e+ " mod G®dV 43" 2 f0; 1g (aéiaaié 3).

4.a;b2 hli. Gdia=1,b= 0 mod GV Fl+ Fl = 0 (agiaaie 4).

Caddameadily 3.3. C aiadaaiiy aeieeaat, u e
const 6 aeiaaéad 1, 2 ca 3. (Réui (a;b) = const aeiagée 1, 2 oa 3
1iN0 youfy 6 aeiaaés 4 agy dicied cia+aiu .)
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DF (t; X; Ugry; Vi) + DxG(t; X; Ugry; Vi) = O (3.11)
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N a b F G liodiviaéiii  Aénoaié
N |nY
1 8 8 u auy b Vg = U Vi=aux+ b
............................................... R...................................R.................
1.1 8 0 v I% Vy = U, Wy =V, Wy = a
1.2 | 8 R a e‘v e _a Vi = U} Wy = €V, wt=e"Ra
1.3| 8 a+ ua e’ e a Ve = U Wy =€ wy=¢€" a
14 |u ? 0 yul Ve = U Wy = ©w= ul
15| u ? u 2 e Ju ek Ve = U Wy = €5 w=  u e
16| 1 2u e’ € ue’ Ve = U, Wy = €5 wy = ueY e’
R R
2 8 0 Xu a  Xauy Vi = XU; Vi = XaUy a
................................................. R-...-...-...-...-.........................R........
21| 8 0 X 2v x 1 a Ve = XU, Wy = X 2v; wy= X 1 a
R R
3 8 a (e + "u (&F+Mauy, " a | vw=(eE+"u; vp=(e+Mauc+" a
" e
& & R Vx = (€8 + ")y Wx = T3 Vs
31| 8 a —V - a & R (e+7)
(e + )2 et W, = a
T
4 1 0 u <u Uy Vy = U, W Uy <u
Vg = U Wy= — V
41| 1 0 Y - u — v X
X X tolwg = - u+ — v
X t

R R R R

060" 2 fO; 1g; a= a(u)du, b= budy (tx), (tx)oa (tv) aaiédi
dica'ycée é&iiiéiiai  aiaiyiiy
O aéiaaéd 1.3 aaaaadii
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iA040410410 &464iaacaioiifol 6 adyéed fiadiaciied eeanad. leae+a aaa-
aall, U7 a6X1;u °gmod GeIUV 46y caBEuilal 4e1aaéo a
Ca&elieé aeiaaié. bDiaiyiiy (3.1) 6 ca@édlilio aeiaaédiar laeieé
gifieil idcaeameieé éiéaclieé cadi cadoaaily (aeraaié 3.2.1)¢ aaé-
oidl  Adioeie (FL;GY) = (u; auy). Aficadie caddaaily aiaiaiair
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(FL.GYH = (u; auy) 6a(F?%G? = s
cadie caasaaaiiy, i1 eeia daano&aaiioaiviage v' oav?, aa
vi=u Vi = auy; (3.13)
X ’ t X 1
2 = yip- 2 _ R
Vi = XU; Vi = Xauy a: (3.14)
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) |

fiodie iafiodiital  oiaiy:
1 1 - 1 R
Vi = U Wy = V-, Wi = a; (3.15)
2 2 2,2 2 R
Vi = XU; Wy = X V5 W= X - a: (3.16)
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OAiBIABHN cadie cAABAAITY ! 088N
yoliaiaaiaii  Aemodie(3.13)(3.14), inéisu-
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[afidaaal fefiodia (3.13)(3.14) aaia06007 eepd 0dlia Acasdae
siaiyiiyie. (O yéinoi 6aéediac e

ééaa,vi = u, v2 = xu, xv{ vZ= a). Oi+a féfnoaia(3.15) didiacuii
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ainéiasediiy, Tnéieuée ial iaéidinoigeé ae&dya.
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daaiiial. Acau-yéadiaiyiiy cb= aial aaiagiidieé idinoid idodeaiasu-

ied eiéaelied cadiia caadaaiiy, i6e~1i6 aacefolial i6ifioidd 6oai-
daieé adéoioaié adioeie (aeiaaée 3.2.10a3.2.3)

(FLGY = (u; aux, a) oA

R
(F3G% = ((e+ ")u; (e+ Maux " a):

Aeéisenoiacp+e aiaiaiaii cadié caddaaiiy, i1 seia 44aNo0&AaaIT0Ai-
oiaee vl eave, 44
1 1 R
Vi = U Vi = aux +  a,; (3.17)
3 n 3 n n R
vy = (e+ ")u; VP = (e6+ Maug+ " a: (3.18)

Piaiyiiy (3.17)0a(3.18) yeul Bicaeyaace diedail, 6oaidppol Aaiii-

dAibIABHI fiefiodieasy Sialyiy (3.1)cb= afa jAaiahi 06iesi” (u;vY)

0a (u; V) aiaiaiall. OBy 1MoABiadta fiefiodia,ay
o .

vl 0a v3 ddasadpolfy idaiane diaiyiiyie  (3.17)

e V3 ¢ R
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(F 31; GSl) —
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s ~NANA

céeloaoi iodeiatii  aaiiioaiciaeuii nenoaie ianoadiiial  diaiy:
1 1 1 1 R
Vi = U wy = ‘v, w; = e a; (3.19)
ex e R
3 _ " 3 _ 3 3 _ )
ve = (e + ")u; Wo = (Vo WP = a. 3.20
X ( ) X (ex + ||)2 t ex + n ( )
O 01é naieé +an,iaéidifoigi  Moaiviaédii cadiié cadoaadiiy ! ooeai-
aeluieié fa iifaiaéai  dica'ycéiaiataiaiir nefnoaie(3.17)(3.18), iféieu-

FI2= Do((e+ "V V) GR2= Dy((e+ "W v);

V3 v3
F3'= Dy v - . G¥= Dy v ;
ex + ex +
Aiglig 01&1
V3
wh= (e+ vt v wi=vE ——
=

o401, fiefiodie (3.19) (3.20) 04 (3.17)(3.18) 1 &ieactii Acaiaasaidieie.

F fafidaaai nenoaia(3.17)(3.18) aaiasdoury eega

odllia iacaeaeeieie diaiyiiyie. O yéifioi 0aéed iacacaaied ﬁér"ga

il seia déadaoejaideeeas, vi = u,v3 = (e+")u, (e+ ")} vi=¢ a
1 .

o~
I

Of+a fefoaia(3.15) oidiagiil  iacdaeeoual ad0a1al diaiy, afia * jaé-
aielig coo+itp aey il aaelgial aineiasediiy, Héietéeial iaéidinoigeé
ae&@ya.
R A NN A AAN AN O Zar T\ s s\ AN A~ N O AN\ s A 7 AN 7
b= a+ ua. l[i+a0é 1aa Toaitiaélia nenoaiac aeiaaéod 1.3 caaé. 3.2
calaeoliy ai aeiaaéd 2.30aae.3.2caaliaip  1adaoaidaiiy ataiasada
t=t %=V, ¥=X, #=u?l a=u Za (3.21)
cadli caaoaaaily 1.3¢ 0adé.3.26 eléaeuieé cadi caaoaaiiy aeiaa-

oaiiy, 107 afaeedia ia ioaiciagé w
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\\\\\

A\ A~ s

|
Qo
o
(‘_D>
D:
Cc:
4%
2
(@Y
c:
@:
o

~NA AN

-----

-

aiaieie i

O
mf
O
>

L)
QD
QD
ox
B

\Z\

P
Q»
C_Df
Q_);
QJ>
D

P
O

O 8:
D
(]
w
N

)
o
Q:
Y
©
=
ox
Q
(@l
M
D
Qx
0
<\
13
T>

~ s~ N N Zan

daiiyi  (3.21)71adaaiaeoliy 6 odeadiaglieé cadi caacaadiiy
adioeie (1;0) diaiyiiy u 2

i caaniiaip  (3.22) i 4éai c
0346.3.2¢ = 1, CATALOUR &1 48ia&es 4.1



fy ai diaiyiily u 2-a4€60c¢i” éiéactiei 1adaoaidaiiyi t = t, x = €,
b= e *u, éial cadiie cadddaadily 1a'ycaii ccaéiiaie caadadadiiy eifié-
ifal oiaiyity odiefidfaiaiinoi iaiinop aiaefdi+ii ai 1Maddaitu 7ai ae-
ladéo

liodiviaguii NefoAie W = t, ¥ = btk + B2 0AVy = U, V; = Uy, MA0-
A1aaii caafiiiialp  AcEBER0AIy caZeuidl cadio cAAdARIy a&y
Siaiyity ApdAAdAAL, = Uy + 2uu, OA EilieNaT  diaiyiiy OdieTiaTaiail-

A N 7

o)
ycaii 1a0aoaisadiiyi t = t; x = x, u= we%, v=€e". (060
oiéuaiaaii ciiiit  aiaiiaia 0 Oi

A\ O

jafioadai aiana 1a0aoaidaiiy Eio ea Ofida [52,60,84] éiidadecd dia-

Y 70 A~

aié 3.2.1) ca ianéi

.e /\NII\ - .e

diaiyity oaiefidiaiaii-

diaiyiiy oaieniotaiaiiiioi  u; = ux, 8d~= . Caéi caadaaiiy ¢ aé-

it Tloaioiaelit fnenoaiei calaeouly a1 0deadiaéuiial cadié caadaaaiiy
aey nenoaievy = u, Vi = Uy
Eiliéia oiaiyity  odiefidiaiaiifnioi Eiliéia oiaiyiiy oaiefisiaia-



caidioital  eiiiéital  oiaiyiiy O0&ieNdTaIAaNioi  (+ « = 0. Aééide-
fiofadp+e Oié ffaaieé cadi caddaadiiy oadial ae&@yag i1 eeia aaanoe
ifoaiviae v , aa

vV, = U Vi = Uy U (3.24)

(adiadie 4.10348é.3.2)c a380iaN Adioeie
(F ;G )= Vo, u - v (3.25)
X X t
a4 = (t;x) alaieuieé oicaycie caisioiial eifiéiial  siaiyily oai-

i+ xx = 0. Cdéicadie ! iagidinoigeie il
cadiaie caaoaaiiy aey eiiiéitai oiaiyily oaiefieiaiaiifioi i aical-
. STORIBIAGe  ABGEAT

Odidiage ad0aAN diaily w . A dac@ivaoi 1odeiati

ifoaiciaelié fenoaidianooiiial  aiaiy

vV, = U; w, = — V; w, = — u+ — v :(3.20)

X X t

bicaeyiaii fefoaié

Vy, = UV = Uy xUp V= U Vp = Uy <U; (3.27)
yéal fataiaiiyi  aaid Modiciactied nenoaiaedyas (3.24) ui aiaifai-
aapou éiéacuiel cadiai caadaadiiy ¢ adéoidaie adioeie (F ;G ) da
(F ;G ). Aiagiai=ii &1 Maoaaiic aeiaaéia, it seia noaddsedaade il

F =Dy —-v Vv oa G = Dy —v
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fa1aiaied 1loAibiacuies Mefdd (3.13) (3.14)0a i
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6 ae&yai
ur = (a(u)ux  B(w)y; (3.29)
aaB = b, diaifaiaitp aeaaadip aéaiaaeaioiinoi olial éeandacaa

ReWV= hg @, @, 1@ a@ B@; x@ + 2a@+ B@;
U@+ B@; t@Q + u@; @i

A~

| 45612 46aiaA6A101T0I BV AeEaAALOUf ¢ 1AGA0ATSAI

t..: "4t + Ill; X‘ - ||5X + n 7t + ||2; U' - ||6u + ||3;
a - ||41"§a; B- - ||4 1" 5"6B + ||7u + ||8;
aa"q; ..., "sg &aiaieuii naeéi, "4,"s"¢ 6 O
liney aaaaaiiy ioaiviagd v = v(t;x) 6 diaiyiii

jaddaa aeadyao
Vy = U; Vi = auy B (3.30)
Cfiénoaie (3.30) aeieeaal, ui 06iéoiy v caaiaieuiyl oiaiyiiy
Vi = a(Vx)Vix  B(Wx); (3.31)

ye&iaceaalouy odiviaguiel  diaiyiiyi o1 aiaiaiaat siaip  (3.1).



Oaidaia 3.13. AééééﬁTb Ei a80ie 46aiaacaionioi GV eaanonen-
3.30) 1 [105]
AsiV=h@ @ @+ x@; @@ a@ B@;

u@+ v@+B@; xQ+ v@+ 2a@+ B@;

t@+u@;t@ @ v@ U@+ 2ua@ UuB@i:

(@Y
Qo
—~

AN A~

Oéiddia 3.14. Cadaclididaodoaiddily ¢ G,q 1al aéadeya

t...: nlt + "2; % = an + "8V+ "3t + "2; Vv = "29( + ||2Q/+ ||3?+ "2?
n00,; n0 nQ nQ 2
_ R _ ("1+ "u) a
nQ n ’ - n )
1+ U 1
nQOu00 o000 n (00 nQ n00, n0
F= 12 21 B '3, 8'it A

n(Q nQ "o n TIIO n ’
1t U 1 1 1 gt U

431 "o "8 00 = T 4)  araienii noaéi, "1("9"® "% 6 o

feie iadaoaioaiiyie aéaiaaé

O44daaediiy 3.1. 1 o}
aaeaioiinoi, Yyéi aipoll ia afaieuii &daioé ai B odeadiaénil 1T ii-
aoép BGeauv 1 iy jagiilp  1iaa06ip asoie GEX'V. Aiaitaiaia 6aéoid-

addiaiieea 4aoo0é aecia+aia yé addia, Ui néeaaalounyc 1adaoaidail

=t x=x+"v;, w= ;

v=v; &= (1+"u)?a; B= (3.32)

\\\\\
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gaioiinoi GoUY . Caaaseell, Ui ilodiviaeiii feidodi” diaiyiiy (3.1),

o
1408018411 ¢ Gy bt 0 8
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h@ @; @i (= ATZ). laieé iadid G .. -ladéaiaagaioied nenod

a8a8ya6(3.30) ¢ 1acfieiasiiip  asaA4SThEi ijaadiaiofifol  A™X, uf

iiadicaiéi 4.2.

|8faiagicé i ca'ycié liee aeiaaéaie ¢ 0aaé.3.2i 3.3.

Aéiaaéé 3.3.0 3.3.8 T1iaiifiop aiaiaiaapou aeiaaéai 3.1.13.1.8a:
3.3.0% 3.1.1, 3.3.1%$ 3.1.2, 3.3.2% 3.1.3, 3.3.3% 3.1.4, 3.3.4% 3.1.5,
3.3.5% 3.1.6¢ 1, 3.3.6$ 3.1.6_ 1, 3.3.7$ 3.1.7,3.3.8, ,.$ 3.1.8a 2.

T

Noaeeéiil eeieé aB ( b) il aeia ciiieéoe, aeé&denodiaop+e 1adaoaidai-
iy &éaiaacdioiinoi aeayaot= "%, x="x,a4=u,v="v,a=a B="B
( b= "b), yéaiaodeaiaelii ait eegd ia Toaili Aaacefii ladadcioe o6
a871a46a0 3.3.3 i 3.1.4. Aiaitaiaiinod 3.3.7! 3.1.7an&itaéptoun y caai-
Miiaip  1a0a0aidaily aéaiaaéaiodiiioit=t, x= X, &= U, v= V,

Oici liee ARS‘=h@i caAf

3
i310id Giified (L x;u) (1 ) A&7 187 &lasediiyi  fa ciiiio v ( ). 1o 4,
BIAy (3.1) 18 1al ~efoesiiodiviaciied nei&odié 48y 6ed cia-aii



Oaaeesy 3.3

DAac@0ao asoiiar éea_ﬁeéiéébi fiefiodie (3.30) ¢ oi+iifop &i
th,?,l{'\éot-éééiééeéi DITAOI
N a(u) B (u) Aacen agagaseAmax
0 8 8 @ @; @
1 8 0 @ @; @; 2t@+ x@ + v@
2 el e @ @; @ ( 2@e+( Lx@+@+( Hv+x@
3 e u? @ @ @ t@+(x+2)@+ @+ (x+ V)@
4 e 0 @ @; @; 2@+ x@Q + v@; t@ @ xQ@
5 u u*t @@ @ ( 2)@+( X@ + u@ + ( + 1)v@
6 u Inu @ @ @ ( +2t@+( +Ix@+u@+ (( +2v Ha@
7 u ulnu @ @; @ t@+ (x +t)@+u@+ ( +1)v@
8 u 0 @ @; @; 2@+ x@Q + v@; t@: u@ Vv@
1 u Ze™ uet= @ @ @ ( 2@+ ( x+vi@ uva@+( 1va
2 u 2el=u ul @ @, @ t@+(x+v)@ uvQ@Q-+ (v 2)@
3 u Zet= 0 @ @; @; 2@+ x@ + v@; t@ V@ + u’@
4 u u*t @ @ @ ( 2)e+( )X V)@ + u(u+ 1)@+
(u+ 1)+ (u+1) +( + 1v@
5 grpe | UNgrr @@ @@+ (x+v D@+ uut D@+ ( + V@
6 (ufT 0 @ @; @; 2@+ x@ + v@; t@ +v@ u(u+1)@ v@
. e f;fcta” Y P e e | @ @ @ (1 2)t@+ (( X V)@ + (VP + 1)@+
ut+1 +H(x + ( V)@
8 % 0 @ @; @ 2@+ x@ + v@; t@ +v@ (U’ +1)@ x@
9 u ? 0 @ @; 2@+ u@ + v@; Vvx@ + u(ux + V)@ + 2t@;
42@ (V2 + 2)x@ + u(vZ + 6t + 2xuv)@ + 4tv@;
x@ u@; @ W@
10 u? ut @ @ 2@+ u@+v@; v@+u'@ + 2@;
4°@ (V2+20)@ + 2u(uv+ 20)@ + 4v@;
@ e @+e*( uYu@
11 1 u? @ @; 2@+ x@ u@; 2@ @ x@;
42@+ AMx@ 2(x+ 2ut)@ (x°+ 20)@;
@; e V(hy hu)@+e 'h@
12 1 0 @ @; 2@+ x@ u@;2t@ (xXu+v)@ xv@;
42@+ 4x@ ((x?+ 6Hu+ xv)@ (X?+ 2t)v@;
u@ + v@; hx@ + h@

060 ; =const (; )6 (2 2):(0;1)i 6 1,04aéy a¢iaaéia 3.35 i 3.34. 6 2,0 a8y
aeiadéia 3.3.8 i 3.3.6. 00ié6i” = (t;v) dah = h(t;x) afaielii oica'ycée e&iiieitar  diaiyiiy
OAIETIBIAIAITAGI (¢ = yv; he = hy).



Agiaaée 3.3.8: 4= 1 3.1. 9ia aiaitaiaapou Taiinop Taei Taino | -
gieuée aacenieéniadacid x2@ 3xu@ ¢ATX ia il eed a6oeidi Aidsed-

v é1éaéuiel <ein, i aeaaaéa%?%féz 4:3=h@i icTiiodia  aeéaiiié
([EECEEEGIECEEE LA

AATAN

O 0a4é.3.31 jade éeafia (; cioli-éaie, yéi aéaiaaeaioii aiaiiiit  1a-

36$ 3.3.7,, 3.3.8$ 3.3.8, ( + 0= 2). (Aey o&T, Uia aéesp-e-
e ¢ dicaeyac aciaaée, déaiaagdioii iigei  aiaiiiit G g, i&fa diail
ddaaaoe ai aéOéMT, uft, iéll(’iéééaa, 1 0a %ééy = 160

0
Oaddasediiy 3.2. Aéiaaée 6 iadad (3.1.6. ,3.1.600 ( + °= 2
+ 0=1), (8.1.6- 1,3.1.7),(3.1.8 ,3.1.79) ( + ©
aiaitiii  Modiciaélied 1a40a0aldail aéadidaeaioiiioi (3.33)
AcaaadeATsy AT, ifio you Tiadaocioe, yeéi
clified (t; x; u), 0laoi "0 éladioitioe, uf éia||a|aapou g;iiil’é‘l t, X i
U CABAADT A4 V. e Ao £ fr AN o AN ANSA (A L 8 rn s

aitaietied aeaiaioia a y
Aéiaaée 3.3.1 3.3.6¢ aiaiaiaieie acadadaieEi ilaadiaioiinoi 6aao-
éépoliy ai aeiaaéia ¢ cidi-éaie caaiifiiaip  +efof 1Moaidiaéuied
Ia0a0aioail éééléaeé’\i‘ iTAC ( ) (3 32): 3.3.1 3.3.2, 3.3.2 3.3.3,
;3.3.4 3.3.5,

3.3.5 3.3.6,3.3.1 3.3.2 '|'56°€)”T6é|’iy‘| (3.32)¢" = 1)
Aeéidenoiadp+e 1a0aoaidaiiy aeaiaasaioiifioit=t, x=x t, &= u,

v=v+2t,a=a B=B u 2¢addie Gy, 1T aefa ¢aanoeoiésip

B 6 4¢iaaé6 3.3.4( = 2) & aiéuw i81i01al ae&yao B = u L. Gai

Acenieéliacaoido Amaijal aeadya ( 4)t@+ (( +2)x v)@+
N o

N\ 7 s I

oaae.3.1.



iyiiy  (3.1) oa iénoaio (3.30) iaa 1eai  éiieaé fied +enaé,il eseia caa-
foe aéiaaée 3.3.7/3.3.841 aeia&éia 3.3.5, 43.38,¢ 2= i=2 1,
0 fiiifalp  ~afioéiiial aeiaaéd iloaidiaguiial  ia-

= i =2 1=2 caaimial

. i
t= 4 x= 22X+ 2Iv, w= 22X+ 2lv; U‘u
U+ i
B
a= (u+i?a; = :
( ) U+ i

s O /N 72\ Y\ A e

Aeiaaée 3.3.7. 13.3.700(3.3.8 i 3.3.80) ! 4éaiaacaioieie ofai é cegd
ai, élee = O 8
b  138404i8aily Taft+aiii™ ¢iiié c¢faéia x cau. Uia ae-
¢

1
o
~—~~
1
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Sigasyas aeiaaee, yéi 4eaiaasaiol iigel  aiaiiiil G,
874 6iail adasdoeaTAA0841, 0i  0i  Oyeul =0,

&
iip  (3.30) (Aciaaée 3.3.93.3.12),8iciedy liee 6eie o ifoeie  eeana-
& fic disle yaip, iHeisuee AT AT, icliidofi  ianeii-ai

0Taei ai raiar (aea. oaéiee [105])
0p = (0 20g)e + O 20q f=tRr=wo=uL0=x bhe = bhex + 2ttt
Ve=0;0%=020 01 Ve = B W= by B
6 6
V.
t=fx=€eu=e?®o;v=19 u:vx;vt:vxx(— t=tiX=x u=ue"; v=¢"
? ?
Ut:(u ZUX)X t:t,X:V,U:U]‘,V:_X Ut:Uxx




iaé neiaguiié aeadadkEi iiaadiaioiiioi. Aeadiciiiodici  an@itaeplouf y
ia 16ifioel 181&é00aaiiyi  fa i8ifnoid (t; x;u). Aii i1 eeéeaeécasayee
gifiéiiioi oa fiiaiaaaiip T+aoéiaial oairiodiciaéniial  diaiyiu

aeailal ia v (v=v)

Neidodiéii aganoeainoifenodie (3.30) aielig idyil Ma'ycaii ¢ aeéa-
Roeaifigie Biafyiy (3.31), fiee ¢ Asanoealigie (3.1), iNGieuée AEOA-
ia (3.30)! caé+aéiel iadgel 107 alasediiyi [22] siaiyily  (3.31) dia-
Al clilli  x. Aééidenoiaop+e 6aé ca'ycie, eddé dica'ycaoe caad o
40061187 eeanesieasi aéeanioiaiyiu (3.31). Ae+adiieé dac@ivaoadoil-
Al ééaneodiéadi iinoéoudy 6 ianodiiié oaidaii

aeadad Ei ATeY 1 isiaesiyie  &doie God' oa asadadseEi A"
fa 18toid (t;x;v). Aeadasip Ei yam Tnifaieé asadr aiaiyin (3.31)
LA = h@ @ @i. haieé iaaid Go'"“-iddeaiaasaioied siaiyiu
a848y406(3.31) ¢ iaéneiaguieie  asadadie Ei A of & fiiaiaaa-
boil ¢ AK, ae+adiotouny aeiaaéaie 3.3.0 3.3.4 ,3.35. ( 1

Tyeui = 1), 336, 3.3.8 ( 1), 3.3.7( 0 0a
yéeui = 0), 3.3.8( 0) 0oa 3.3.12.



(4

O ééani(3.1)t diaiyiiy, Veéi iiaasiaioii aiainii
0aidaiu (;GS‘Q{“V. Oaé, diaiyiiy  (3.1) &fio féat 18d0a0aidaiy (3.32," = 1)
aai (3.33)ofai é eewga oiai, éiee

a=u Flu b; B = uGl(u }

4ia=u F3(Inu); B = u™?G2(In u);

iadia (iaradia) oo6iéoiy. Oi iaéié aeuii 1adaoaidaiiy aaiadopouaiaao-
glai (Moiaiyit ¢ eéiranuéeie neiaodiyie) aéaiaaeaioiinioi ia it eeéii
3icaycéia.

[aioeeeaa, oiaiyiiy u, = (U tuy)y ! ifaadiaioiel  &iainin  12d0a04i-
oaill (3.33). 1A6aeié éfal aialied GeIUV-jaaéaiaaedioied oica'ycéia ae-
~&5i6tOUfy fafiodiieie  [24](a8A. 048 e 1TiA0&41E Bicaie AeRAdAsI)

u= ce" | u= : , = 2
X "t+ co (X + c1)?
_ 2c3t | _ 2t _
U7 cog (X + c) n (X + ¢1)2+ t2’ (3.34)
_ 2tcocen Dy C1 _
T wE)? T e

[aaid oica'ycéia (3.34) caiéidiel  aiaiiil 140&0aidaiiy (3.33). Nodié-
i

@i oa ca@aedii) 1
i1 iAdéaiaaeaioii 1



o

O T As ae X\ N\ ® n

ani il eceedi édiée i04da0iéiT 16168a08e. A dac@U0aoi 108eiall
jadeaiaaeaioied eeaniaosiaiyiu (3.1), uf iapol 6igii 1T aeeéie |
u

>

o] .

cadelieé aeiadié (iadaiaoo-06iédi” aocab alaiedii);

............

3 é.iéFglfé\l cia=+aiiyi a oa fiaviaeuieié cia<aiiyié
u

146 alaaii iloaiciaguii 1adacaiocaily aéaiaaeaioiifioi i MMoaidiagi-
AAAAA T 1ioaidiagdii” nefoaie,

anniaip ifoaiviaeuied 14640aidaiu aéaiaacaioiiioi. Ié acail, ui
jaete aguii 140a0aidaiiy, yeéi eiidadecopou aiani  siaiyiiy  Apdaasna,
Oié aga Eidofina cau 2-aedoci t ilodidiaciieie iadaoaidaiiyie aéai-

ras s s

1Al BAc@ivAde Bicaied 3 Ti6asié 1aaii



&

iyiti éliadéoi” aedoci” ic ciiiie gladioitio aie

f(x)ue = (g(x)a(u)ux)x + b(u)uy; (4.1)
aaf = ( ), = g(x), a= a(u) i b= b(u) alai€uii aaaéi o0iédi” naio
adaoiaioi (x)g(x)a(u) 8 0: R

AéATéé acp+e 14680aIBAITY ciilied t=t x= & w=u;

i1 eeia (;ééﬁ(‘)é?)iéiyl'l'y (4.1) a1 ae&yao

OO = (a(t)bthe)x + () by

(6 & diaiyity aeay-

241100 = g)f (x) i g0 = 1 (Aiagiai=ii, aoéu‘J—y
40 (4.1) caiaeoufy al diaiyiiy ¢ f{x) = 1) 4io , ia 1
Noi, iadaéi oicaeyaatii ééan

—

f (x)ut = (a(u)ux), + Blu)u: (4.2)
O Tiadicaiei 4.1 iadaaait iiifali  dac@luoaoe addiial éeaneodiéadi’,
alaaaaiiy yéeo ivdandcaaeail 6 ||a6|(;a|e| 4.2. Oiiadicaiéi 4.3 dicaey-
éap(‘)ur“y araaodai (oiaii  oa +~anoeéiii) 1a c‘)ATéé’lﬂ'y aéaiaaeaioiinoi 6
eganidiaiyia (4.2). Oiiadicaiei 4.4761a44ai1 eiaodiéio daaoédip oa
iaé aiaaii oi+ii dica'ycée aey aayéediiaéeania éeano(4.2)
Innaii  dac@uoaoe dicaied 4 Tivagié 1aail  a 81aio a6 [14,121]



o

Q= tx;u@+ *txu@+ (&xu)@;

X —
1
C
1
C X
1
o

(4.3)

Aifiéiaecage fiefoaid (4.3) ia Adiifiifiou, Todeiatit  alaaodaa oiaiyiiy
w = 0, V84 ia iifoeol alaielied asaiaioia. Asadadcp+eé op 6itao,
fefiodio (4.3) 11 aeia 1addienaoe 6 aea@yai
t — t — X — — N
X~ u~ u—O, w = 0; (4.4)
fx ay
2% te 2= 4.5
X t .I: a ( )
axtbyxy f =0 (4.6)
(ayb b“a)a by 2a,xtay f{ 2a,=0 (4.7)



"0 faca'ycaiéie 17 diaieie fiodeéiali  Gialyity =0 X=0 =
0

A\~ s

QJ/
D
an
e
B
>
4]
1

AééTééﬁ(‘)Tééb+é geane~ieé aéaioeoi Ei, ciadraen AB33400Ei ii-
aadiaioiifioi fadaaadil” fenoaie,yéal aeaaadip Ei ad6ié déaiaaéaioitnoi
O&id&ia  4.2. A334dIp Ei 450616 46AIAAEAI0NN0I G MUV 8BARG(4.2) 1
ae3daad

A= h@ @ @ t@+T@;, x@ 2@ b@ u@;
f@+ b@+ a@i: (4.9)
O ai adoia GV jigdeol fanodifi 1aiadadali iadaoaioaiiy:

t=te*+";; x=xes+",; uw=uet+";
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O&iddia 4.3. Afi id4caiaacaioii aiaiiii  1a840a18aiu ¢ GV iaiyi-
...... X A

iy ¢ éeano(4.2), aey yeed AMx g Aker 3e+48i6polny aeiaaéaie, iada-

Qadéesy4.1

N | b(u) f(x) Aagen Amax
1| 8 8 @
2a | 8 & @ @+ @
2b| a e ¢’ 1@ t@ €@
2c| a [eX(eX+ ) @ (+29@ (e*+ )@
2d| 0 iXj @ ( + 2@+ x@
2e| 1 x ! @ e (@ x@)
3a| O 1 @ @; 2@+ x@
Sb) a e * @ 2@ @; €@
060 ; 60 "=0;1mod GeMVv: = 1 mod GeV:

Al 4a08ai 1840404184iTy aéaiaacdioiinoi:
1.2b! 2a(b=0;"=1): t=t %= e X, u=u;

2.2c( 6 2)! 2a(b= a7y +2);"=1:t=tx=( +2)Inje *+ ju=u

2c( 2)! 2a(b= a;"=0); t=t x=Inje X+ j,u=u;

3.2d( 6 2)! 2a(b= afg +2);"=1):t=t x=( +2)Injxj; &= u;

2d ( 2)! 2a(b= a"=0) t=t %x=Injxj; &= u;
4. 2e! 2a(b= a;"=1:t=¢€;x=Injxj+t; &= u;

5.3b! Ba:t=t x=e X;u=u:



O

Oaaeesy4.2

Aeéiaaié a(u) = e

N b(u) f (x) Aacen Amax
1 |(8]|e" i @; ( + 2 )@+ ( x@ + @
2 |8 e 1 @ @ ( 2@+( x@+a@
3 11| u 1 @ @ @+ (x He+a@
4 | 1| "ev 8 @ t@ @
5a|1| 0 f 1(x) @t@ @ t@+(x*+ 1x+ )@+ x@
5b (1| e f2(x) @@ @ t@ (eX+ 1+ )@+ e @
5c (1] 1 x 1 @ x@+ @ e (@ x@)
6a|1| O 1 @ @ @ 2@+ xQ; @
6b | 1] e e @ t@ @ 2@ @ €@
6c| 1| e |eZe*X+ )| @t@ @ (e6*X+ )@+ @;
(e X+ )e@+ (e *+ )@
6d | 1| O x 3 @ t@ @ x@ @;x*@+ x@

060 6 0; "2 f0;1g mod G eV

z

f1(x) = exp

AT aa0éiai 140a04a16aily aéaiaasaiolinioi:

X2+ X+ o

3Xx 21+

1.5b! Ga:t=t x=e *;uv=u;

2.5c! b5a(

0=1

dx ; f2(x) = exp

;o= const i

z e X 20@(

e X+ 1+ &

dx

1=0fl=x 1) t=¢; %= éex u=u;

3.6b! Ga:t=t; x=¢e X, u=u;

4, 6¢c! ba:t=tsigne *+ );x=1=e *+ );v=u Inje *+ |;

5.6d! 6a:t=tsignx; x=1=x;t=u

Injxj:



AT aa08ai 1a8404164iiy

1
2
3
4
5
6

7
8
9

Aeéiaaié a(u) = u

r9

Oaaeesy4.3

N b(u) f (x) Aacen Amax
1 8 u iXj @ ( + 2 na + ( X@ + u@
2 8 u 1 @ @; ( 2)nae+( )X@Q + u@
3 8 Inu 1 @ @; t@+ (x HQ+u@
4 8 "u 8 @, t@; u@
5a 8 f3(x) @ t@ ua@;

t@+ (1L+ ) X2+ ix+ 0@+ Xu@
5b 8 u f4(x) @ t@ u@;

t@ ((1+ ) eX+ 1+ €)@+ e *u@
5c 6 3=2 1 x 1 @ e (@ x@); x@x+ u@
6a 6 4=3 0 1 @ t@: u@; @; 2@+ xXQ
6b 6 4=3 u e @ t@ u@; 2@ @, €@
6c| 6 4=3 1| u : Xe 2;41:3_ @ t@ u@; 2+ @+ 1+ )e X+ )@,

1+ Y)e*+ )Ye@+ (e *+ @
60| 6 43 1| 0 | M ¥ | @@ u@ @+ @ 1+ Xa@;

1+ X’@ + xu@
6e 1 0 e @ t@+u@; @ u@; 2t@+x@ xu@
6f 1 ul | e e’ | @t@+u@; €@+ u@; 2@ @ e *u@
69 3= 1 x ! @ e (@ x@);3x@ 2u@; e(xX’@ 22xu@)
7a 4=3 0 1 @ 4@+ u@; @; 2@+ x@; X*Q 3xu@
7b 4=3 u 43 e X @ 4@+ 3u@; 2@ @; e *(@ + 3u@); @
8 0 u 1 @ @, 2@+ x@ u@;t@ @;
t?@+ tx@ (tu+ xX)@

060 6 06 aciazeas46. "= 0;1mod GeMY: §0; : : 1; o= const i

f3(x) = exp

. 5b!
. 5¢!
. 6b!
. 6c!
. 6d!
. be!
. 6f!

. 6g!
. 7b!

z

4+3) x 21+

@+ ) e+

aéaiaaeaioiinoi:

1X+ o

Z 24 )ex 20

d
@+ ) ex+ 1+ &

dx ; f4(x) = exp

Sa:t=1t x=e X; &= u;

5a( = o=1 = 1=0fl=x 1) t=¢€;%x= €% = u;
Ga:t=1t x=e X &= u;

ba:t=1t x= 1=(e *+ );u=je *+ | o

B6a: t=t; x= 1=x; = jX] 1+u;

Ba( = 1:t=1t %=X ov=¢e*u;

Ga( = 1:t=tx=e X uw=e® u

6a( = 3=2):t=é:x= e l=x;u=jéxj ¥ u;
Taat=tx=e X o= uw



A 0d4é. 4.1 4.3 1aadaail afi il seeeai Geauv-j33eaiaacdioii it aeie
06iéoié f (x);a(u); b(u) i aiaifaiaii acadaadéiaasiaioiifioi MEGE cléa-

7 A e oA NN N

aéyaapoiiy o iiadicaiéi 4.3.

DaIdppol Aacerieiaé feiaeuied acaaadi-
e aidiaiaii iaaioe 060iéoié f; a; b

1 Geauv.jgaéaiaacaioieie aeiaaéal ¢ aielg gédiéeie

4a0iaioinioi. laideéeas, 6 aeiaaéd 4.3.1(; ) 6 (0;0)i

= 0. O 4eia486 4.3.2(: ) 2f( 2 2):(0:1)gi 6 O Aiastai=,

6 aeiadésd 4.2.11i1 eeeia faidee il fa 1adaiacoe ; i diiaiaaal ¢
faidee aiiyie &aéy aeiadéos 4.3.1,i il aefa ddaadoe,ui =1aal =1

O 2872480 4.2.2a33aa41, 0
Cadaasediiy 4.1. AGRiliaiciaciii  aeiaaee 4.2.1 4.2.6di1 eeia 108eia-
0 yé Adaiedi N0Aiaiaaes aeiassia 4.3.1 4.3.6daidilaiain  (aea, faide-
8844, [42,43)). Aiglig of+il,

=1+ tu; = %: 1 +1;

aeiadée 4:3:1! 4.2.1; 432! 422, 434! 424
=1+ lujt= % x=x: | +1;

aeiadié 4:3.3! 4:2:3;

b=1+ tu: ! +1;

aeiaaée 4:3:5a! 4:2:5a; 4:3:5b! 4:2:5b; 4:3:5¢c! 4:2:5c;
4:3.6a! 4:2:6a; 4.3.6b! 4:2:6b;4:3:6¢c! 4:2:6¢c; 4:3.6d! 4:2:6d:

Vel .e Jo

[aadadii adaie+ii 14640 4& caddiapou 080E008MEAAdEET iTaadiaio-
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iy (4.5)aat éiéuéa diaiyit ia a ca@éuiiar aed&yao
(u+ Jag= aq; (4.10)

e AN A A AN AN A

aa ; ; = const Aey a&u-y&ai

6)
&
N Qo
g 2
an O
SIS
=
:; o
Ox
o P
a e
o
o o
a»
2 ¥
D
Dy Qe
®@: O
g: =
a»
3 &
Q)
& o
D: %)
(D
>0
Qi)f
Qo

f
=0, 2% §+f—”:o, bX+ak f =0 (4.11)
[5€16 foell, Ul b2 hl; ai: O&i, ¢ Ifoaiil 141 diaiyiiy fefodie (4.11)
aeieeaal, i X = X = 0. 1oz &, 406a4diaiyiiy Taia'ycetal t iaoi-
oleeiel diaiyiiyi ia f ae&@yao f, = f . Dicaycadee 64 diaiyiiy,



\NA 7N

X — n X X X —
XX = X! X + f t = 0
Piaiyiiy ( X(fy=f +2"))x = 01 480484i6iacuiel janéiagl 83a68aaied
aécia+aelies siaiyii. 1oae &, 0i1aa fy=f + 2" = 0 ééafneodiédp+ip
- SRy AL AR f = e 2"X mod Gequw

abaée" = 0if,=f 68 0. Gai, aal aifiéiasediiy caiaeouly a1 ae-
i[A460 2a,aal f = x mod GV, 44 6 0: A cagdeaeiiiioi aia cia+aii
jadaiaod ( =0aai 6 0iofai = 1) iooeiatii aeéiadié 2d aai

BIAiy casdseeoidia oial, aidiaipt Co 6834+ i, Of ideal
&ia46i4 2b i 2c AiaiTaiaf.

a
k= 1: Gaia2fe’;u; 6 0gmodGeI jifi6? fiada0ld Q 2 AM™ ¢

bicaéyiaii aeiaaié a= " (0aae.4.2). Coiaiyiiy (4.5) aeieeaar, ui
o= 0, 00401, = (t;x). 1oae &, diaiyiiy (4.5) (4.7) 11 eeia iaddienaoe
6 ae&yai
f
2 5 tt+_XX: , e tby =0
f (4.12)

bial ae&@yab, = b+be'+c a3 ;b;c= const
- - y



1.b=eY+{e"+{o mod G®WV; 34 6 0O;1: (O60i iazaei {; = const

i = 0;1)Oa = const{;=00aaai {o= 0Vyeéui f 6 const aai s
a

{o= 0mod GEV y&ifi f = const caiaéeadieeaat, ot X =0 L = O,
iose&f = jxj mod GeMV (agiaace 1i 2).
2. b= u+ { 1"+ { (. Alaglai=ii &l Madaait a7 aeiaaeo 1odeiatil

{1=0;f = 1 mod G®MV; { o = 0 mod GS™V (agiaaié 3).
3. b= ue'+ {6+ {, mod GOV, C figfiddie (4.12) adiseaar, o

\NAZ N A

= 0 aey adal-ydai 1iacacioa ¢ AM, olaol, iatit  1610edi++y ¢ ide-

4. b=+ {gGai L= Lt)e X+ 1), X = e+ )
W(t)e *. T eefa afagfoe,il &= 0= != {=006aad{o=0
yéut f 6 const aai { o = 0 mod G;™"" yéui f = const afoed 2= O
Ciadgial oiaiyiiy né 1 O06iédly f caaiaiéuiy:

Ao&ie (4.12) Adigeaat, O

ioiaiyiii ¢l = 1, dicgédaily AMX gey | = 2iiio! ofai é ééga oiai,
giee f 1 dica'ycéil diaiyiiy

f X

X = 2€ 2,

f 18 X+ 9

aaaal ,=0adl ,= 3 ;6 0. [diiodadoaaaege

5. b= {o0a L= YOx+ °1), *= YOx+ o)+ YO Ig

0
AGIIANAOI fefiodie (4.12) aeieeaat, i = X = 0yeul f 62fx L 1g

mod GeaUV 347 { , = 0. Cia+aiiy iadaidodia f = x 1, {( 6 0 aiaiaiaa-
boi aéiaaéd 5c¢. Réut f 62 x *;1g mod G eauiv { o= 0,700€eiatii aeia-
aié 1¢ = 0:Réui f = const 0f { o= 0 mod G;": Aagi{ o= 0. 1a6gd



¢ iaiotiiaoiéieie fadioaie fceed 1adaiaodia ( ; ; o, 1): Cila+aiiy
l=0il=1 2 \
aeyl = 2in
o 2
f 1X+ o

(4.13)

a
eauv 53 & O; . C diaijiu (4.13)

1. b=u +{u +{o mod G
asieeaar, ii 1= const X = ) I+ (t),{1%=0(oed{,=0
ifgiciée 16 0), f = jxj mod GV, = ( + 2 )L =0
Ba a4 {o= Oyeli 6 0(aciaaie 1),aam{o= Omod GEVyeui =0
(aeiadié 2)

2.b=Inu+{1u +{o mod GeWMV: Ajagiai+ii &1 iMiadaaiu a7 aéiaa-

e6iodeialt {1= 0;f = 1 mod GV, { ; = 0 mod GSMV (agiaaié 3).

AN



4.b=u +{o mod GEMV. Fai 1= I(t)e X+ Ot); *= I(t)e +
Oty ( + 1) Yte *: 11 eeia &4anc

~

{o= 0yéur f 6 constaai {

—~o

LA AAAL s S

¢ iaioliiooviéieie jadldaie fcaeéediadaiaodia ( ; ; o, 1). Cla=aiiy
| = 0il = 1aAi4ifaiaapol Aeiaaeal 4 (" = 1) G4 Sh. | = 2 074l é séed
oiai, éiée f 1 Aica'ycéil oaiaiyiiy

fy e X

T~ erx+ o
[a4caiaacaioii i1 aeeeainoi iiodadssdaaiiy OUWaT diaiyily 189eal ayol af
aeiaaéia 6b, 6¢, 6f, 7b

5.b={o:Oai 1= Yx+ Ot), *= LOx+ 1)+ ( + 1) {)x2

C noiifitnoi nefoaie (4.13) aéieeadal, ui ¢ = = 0718e f 62fx % 1g

\
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c
<
m/
D
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o
]
o
)

ja+aiiy 1adaidodia f = x 1 { (6 01i8eal ayou
a1 aeiaaéia 5coa6g. Reui f 6Xx 1;1g mod GV i { = 0, Todeialil

aeragié 1¢ =0 BéUT f = const o { o = 0O mod G2V, Aagi{, =
0: 1&dga diaiyiiy nenoaie (4.13) caaiaiéuiytouny, yeui ooiéoiy f 1
dica'ycéil nenoaiel (I = ;l; 2) diaiyiu ae&@yao

fx (B +4) x+ 21

f o ( +1) X2+ X+ o
c fAiBiIoviéieie  fadidaie RAcAEesTAdAIa0diA ( ; : o 1). Cla+aify
| = 0dal = 1 aiaifaiaapou aeiaaéai 4 (" = 0) daba. | = 2 ofai é eégd
oiai, éiée f 1 dica'ycéii diaiyiiy

fx _ 2

f 1X+ o
[aaeaiaagaioii i1 aeeeaifioiiiodaadscaaily ouial oiaiyiiy ioeal ayol ai



o0

k = 2: Cioeiouaiiy 1ol adaidcacaeseied diaiyily fa a aéa&yao
agieeadal, ui a= const 0iadl a= 1 mod GV, b, 6 O (ifaégd Biaiyi-
iy (4.2)1 éiiieier). Diaiyiiy (4.5) (4.7) 1 eeia caiefaoes ae&yai

f (4.14)

hy bi+ % f¥ 24=0
Ao aift diaiyily aiaiiiil bial aeé&ya( u+ )= b+ ,&ad ; ; ; =
const Toae &, ¢ Oi+iifidop & TA8A0AIBAIH ¢ GeMUY b jagoaat 1aial ¢ ia-

b=u +{o 601, b=Inu+{y b=¢€e"+{y b=u
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Oaaeesy 4.4
Ag33adeditail”  Aeaiaaedioiifoi
Oifae Aacen A eauv
b= a @ @ @ ua;te+f@, (@ 20@),f@+a@

b=a=¢ @ t@e+f@; @ @+f@; x@ 2@; x*’@+x@ 3x@
a=e;h=0 | @ t@+f@ @ @+f@; x@ 2@; xX*@+x@ 3X@
a=b=u @@+f@, @ @+ f @ (@ 27@) e *(1+ )@ u@+ (2+ @)
a=u;b=0|@t@+f@ @ @+ f @ x@ 2@; 1+ )X*@+xu@ (4+3)xf@
8a,8hf=1|@ @ @ u@; 1@ @ 2@+x@ b@t@ a@ b@
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Edia 4.1. [97,121] A&y 40Al-y&Tal&i6asnilal TA580AIBAITY  iifies,
j& cayco! 4aadaispoiéii BTy A86ATATIIoYAGs (014dT,  BiAliTy

aedeyaou; = H(t; X; U; Uy Ux), aaH,, 6 0), iadacaioaiiy ciiiii

addaeeol éegd aiat.

vO)

Edia 4.2. [121]Adai-yédeieaeiia iadaoaidaiiy ciiiied, yéaca'ycor
adaaaiepoiéii éaacigiiiéii oiaiyily aooaiaiiioyaés, ui iapou aeéaeya
U = F(t; X;U)uy + G(t; X;u;uy), 8aF 6 0 idilaéoeaia, ofaol t=
T(t); = X(t; x); o= U(t; X; u):

Edia 4.3. [121]Adai-yedeieacuia iada0aidaiiy ciiiied, yéaca'ycor

daaoiaiyiiy ¢ éeano(4.2), t éiiiéiei i1 u: t= T(t), x = X(t;x),
= UY(t; x)u+ UO(t; x), i, ¢ oi+iifiop & 14040&idaiu ¢ GeIUV, jieia

on



E&ia 4.4. [121](Ug; Uy) 6 (0;0) 48y &laieuiial &leasiuial 1404041541

NTsrN A\ A~ s

e s

yéaca'ycd oiaiyiiy
f(X)ur = (E"uy)x+ €'uy 0a e *f( xX)up = (e"uy)x + €"uy:

Aiélig 01al, 6aiadaod
aey aiaiyiiy

x)e X:2ut — euux « + euux;
g

yéui gt iadiip 00iédip.
Oadi ze 6iéaaip ! caadaciadi asediiy 1A0A0AIBAIN dialyiu ¢éeand(4.2)

sy A N A\

6 ilgi ééanediaiyili d0aaeoi-aedoci’. Caé iaiceééaa, aedoenoiaop+e
u+

aenédaoiaiadcanaidaily t=t, x = X, o = x=2, I
diaiyiiy
e Uy = '(Uyy + U2 + Uy)

\NA 7N
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i Tliaééans naiifiop daaeiciaail eiranuéeéae-

e oA ~ ~ AT ANT NN

a , ased diafli 04 oya i1aed odica'y
loee &, dicaeyiail  odiaiyiiy 4.2.6a

[ad aaast, o7 aey 8iaiyiiy (4.15) AacenA™ caaalouf fiadaoidaie
Q=@ Q:=t@ @ Q3=@ Qs1=x@+ 2@:
[4i6 &liaeie &1i60 aoivaié ©6ed 1iadacidia ! éégd iafodiii: [Q1;Q,] =
Q1 [Q3Q4] = Qg Tos &, A™ 1 Cl452a40ji A8434082A 5, [19]. A
i aeeeauaaeéiaaeél’()l’l (aiaitnit  aidooigiid aaotioodiciia) Taiiaelio-
ii liaacaadoeacaddoe?A 1 [119]ae+adidpouiy fiaacadad
) . 5

\\\\\

Oaaeeny4.5
P&acdaaii CAb &aéy (4.15). 60, "= 1, = signt
N | liadesdasa Al’gad u= ! Paaodaaia CAP
1 | hQsi (1) t '0=0
2 | hQai (1) + 2Injx t ‘0= 2¢
3 | Qi () X (e)®=0
4 | Qi (1) Injtj X (e )%=
5 | Qi+ "Qali (M) X "t (e )%= ™0
6 | Q2+ "Qai Y1) Injtj X "Injtj | (€)%= (" %+ 1)
7 | Q1+ "Qui )+ 2t xe (e )%= " 04 2
8 | M+ Q4 |"(M)+ (2 1Injtj Xjt] (€)%= ( 1'% 2 1)




biaiyiiy 4.5.1 4.5.5€33@& ii0aao
0aéi dica'ycée aiaiyiiy (4.15):

(@)
o
(@Y
c
Ql
o
-
o
Qo
an
ox
o
>
Q_)/
a»
(]
(D~
pl
D
£
=5

u=InjcX+ cj; u=1n

2t t ’
Z .
1 n 1] e 1
u="(x "t) aa —d' =1 + ¢
C1
Aeéisenoiacp+e 10deiaii  dica'ycée, 64aé il aeia 1140 46aa0eo0i+ii &ic-
a'ycée a6y aeiaaeia 4.2.6b 4.2.6d. [aiveéeas, ca afMiaip ELEGELR
daiiy 4.2.4706eialil  aianaiaii  dica'ycée aielg néeaaiial i cieéaaial
diaiyiiy
e
Uy = (€"uy)x + €'u

( e + 1)3 t ( X)X X
¢ adioeiip, €iéaéiciaaiip o6 ioinoidi (aeraaié 4.2.6c):

u=Inc+cle”+ ) u=1In ! Cl+coex+

= 1 = - 4 =
2t(e X+ )t t
Cia+aily = 1 aéy aeiaaéo 4.3.6al iiiaeeael aey iadaiaododo | i
diaiyiiy
u
U= — (4.16)
U x

aedieyioliy ¢ 51684008 0Aa6eoi". ESI ofal, aei
ATayoUTy &1 SIalyily (4.16) éieasuidie 1a0&0AIBAIIe. A8adadail-

b

aa0ialofiAol BialyiTy  (4.16) 23145600 Tiadaoidaie

VO

Q=@ Q=t@+u@, Q3=@; Qi=x@Q 2@

TSN .

| 026l se 1 0dagicadith acdaaoeRA . Daaocdaaii cae+aéii acdadaiviaéiii

diaiyity aey adiaiyiiy (4.16)iadaaaii 6 caae.4.6.



Oaaeesy4.6

Paacdaaii CAbaey (4.16). 60, "= 1
N | liaaeadada | Aicad u= ! Paacdaaia CAP
1 | hQsi () t '0=0
2 | Qi “(M)x 2 t '0=2
3 | Qi () X ¢ 1 90=p
4 | RQqi tOt X (¢ T 9o="
5 | Q1+ "Qsi (M) X "t (9= "m0
6 | Q2+ "Qsi Ot x Injtj (¢ P 90= 04
7 | Qi+ "Qui | ' ()e 2t xe ¢ 190= mr0 o
8 | M+ Qi | ' ()tjtj 2 Xjt] (9= 1% 2y

[gliiodad0aaaee diaiyiiy 4.6.1 4.6.41at

iyiiy  (4.16):

jafnooiii  dica'ycée dia-

ox 2c3t 2tcocses™
u= ce™; u= = ;
Cof (X + o)’ (1 coerx)2
_ CL L oy= ) L 2 .
n + Coél(x "t)’ X llt + (:()l (X + Cl)2+ (:()tz'
Aiagiai=it  Miadaaii T‘lc’) aeiaaés, canoifiddaaeeal 6ed 6i6i6 é 1ada-
oaidaily 4.3.7106eialit  oi=ii oica'ycée diaiyity 4.3.6f6 ae&yai:
U= Coe(cl )e X — 2C2te € 2tCo(Zze(Cl )e
’ codci(e *+ ) (1 coee )2
ce ¢ e &7 2te ©” _
"geeae X DT T T e X tagy’ (e X+ )2+ cot?
Ua Taiel ideéeaal aiaiyiiy ¢ adioeiip, éiéaéiciaaiip o idifioidi, *
aiaiyiiy  4.3.6¢c. Ay 01a1, Uta ciaéoe éiai oi+ii dica'ycée, caaaail oa
diaiyiiy A+aoéo ai oiaiyiiy 4.3.6a
Ur = (U Uy),: (4.17)
Ré i 6171adaaiio aeiaaéad, aeaaadip ilaadiaioiifioi
A= 1= @ Q= t@ U@ Q3= @ Qu=x@+2 u@i



(4.17)1 daaéicadiyae
i

by

A40E2A 1. PAC@0a0 6a:
e Tiaaéadad ‘|é AB33400A M [q3444iéé a

aoéoni'(4.17)ca
0aaé.4.7.

Qaaeeny4.7

paacdaaii CApaey (4.17). 60, 1, 60, "= 1; = signt
N | liadeadasa | Aicad u= ! baacéaaia CAP
1 | hQsi (1) t 0=
2 | hQui C ()X t 0=2 22+ ) *
3 | Qi (1) X ("9°%=0
4 | Q. (it X ("9°= !
5 | Qi+ "Qsi () X "t (' 9°= 0
6 | Q2+ "Qsi | ' (1)jtj ¥ Injtj | (¢ *9°= ° !
7 MQu+"Qai | () | xe (0 190= 02 0
8 | M2+ Qai | (1)jtj¢ b= Xjt] ¢ "9%= 2 1 10
Agy aayéedc 8daodaaied diaiyil aaaéiny ifad adaaoecadmelieé aic-
aycié, aey iigéd  ciaéaail +anoeiii oica'ycée
. L1 " ey L.
U=jex+cj; u=(co " (x "t));
(X + ¢)? L
u= +Gjtj 7
y2 & Y
(x+ c0)? ]
X+ Cy .. e
u= + ci(x + Tt a2
T o 1( Co) 1]t
Afi dac@U0a0e, iaddadii 6 0adé.4.6i 4.7,04 A 1146 &1aaii dica'ycee
il aeia oiciianp aeoceia dia |’y|'|’y 4.3.6b 4.3.6gcaaiitiiaip  éiéaélied
iA0404164i0 464iaaedioilioi. Cae, aey diaiyiiy
e 2x
w— Ut = (U Uy), + U Uy (4.18)
(e X + ) 1+
(aeraaié 4.3.60),aedoenoiadp+-e iadaoaioaiiy 4.3.4,700eiatit  oi+ii
oica'ycée 6 ae&@yai
u=jele X+ ) e
1
u= o+ Pt e+ j o



us= g tojt v je X+ j o
+22t e X+ ’
- 1 1 2+
B Fo 0 ex+
I 2
1 L oewm .1
+C C e xs Jt 20+ je”+ |

A\ A~ s

oae,i.E. Aiasia [2]i Ae.D Eifa [96]caidiilicaase goe
u

STy U = (U PPuy)y (4.3.6a, = 1=2) 6 Ae@yai u = ( Y(X)t +



Ja



Aaieé &icaie idenay+ail dica'ycaiip caad asoial éeaneoiéasi’ o eéani
(1+ 1)-aéiivied oiaiyiu @outaiiaada ae&@yad

e+ xxt ] ] +V =0 (51)
oa (1 + n)-aeiidied diaiyiu

v+ kX2 fG D) =0 (5.2)
aaVv = V(x), f =1( j) 4alaiéuii aaaéiéiiieaé niicia +ii 066iéoi
Aal'c adadiaioia, 6 0i k aiéii ncaeéi.

Agy éeanesiéasi’ diaiyiu (5.1) Maiaii  éeane+ieéiiadia Ei, aineia-

aedily aedaace,ul aaiaodoury afiia ii seeeaeie

A\~ s

dicii cadai ééanediéadi: ééanesdiéadiy

éé aia t (1iadicaié 5.2.), ééafnediéadiy nadiiiadied i

dicaie 5.3.) 04 éeaneodiéaciy 6 cadeéuilio aeiaaéd (iiadicaie 5.1.). A

iiadicaiei 5.4.101adaail aaoitad éeanediéacip § '

fiar oiaiyiiy @outaiiadoa ¢ iloaiviagi
5

diaiyit. Oaéoe<il, agy éeanosiaiyiu (5.1)
i

c:

aa-

—
N
=
Q>
Qx
Qo

c@vAOE Bicaiss 5 Tivasie 1aail A 8ald as [87,124.125).



5.1. Addilaa eééaneodié aciy (1+ 1)-aéiidied  aiaiyiu
a ]

oI [22,23]10081a%T  TA0RASCIA-AT
400454i6ia801e6 GiAyiU 1A &faisitioe Tiadaoida Q:

aietiei mnoaioviaél 1 V iagdseeol ai éiiiéit 1ai etiée 1
eyao
1 1 1
M; D()= @+ = x@+ = ¢xX*M = 4l;
. 2 8 (5.3)
G()= @+ 5 XM :
MO = (1) = (t)oa = (1) a&laiélii Asaaeiosiesic ciii-
T tLM=i(@ @)= @+ @ .Aicug oial, éladioiios
fia52010aQ = D( )+ G( )+ M 2 A™X( V) iiagiii caaiaieuijoe
ééanedieop+0ooiiad
1 1 1 b
Vi+ Z X+ Vet (V= 2 X%+ 2 X+ (+i- g 5.4
t 2'[ X t 8 ttt 2 tt t 4 tt ( )

Q40 i iagagib= 14 ):



Il

A\~ s

oef@il yé iidiiiodciiaetieé, o0aéiioyieé 140l a. O daié adiibiiioaci-
iaélital 1aot ao oicaeyaalit aedadcaiviaeuii T1adaoioe 1adgial 110 ya-
€06 jaédiélip cadeuilal aeayao 6 ioifoidi ciiiiedé t,x, , ,V,V i
, 01401
- t
Q= '@+ "@+ @+ @+ @+ @ + @
aat, X, , i 1o00iéciyie afidaéacaied ciiiiéd, oaadaaadli, ul Q
1 140ao0idll  fnelaodi” aey fefnoaié
| ¢+ +j] +V =0
o] (5.5)
t= x= = =0 V=V =0
(O 181084081 187 alasediiy aey iadaoaidaiu 464aiaacdioiinoi addsatil
ooiesItp ciilied tix,V 6a  odiesiyie tx, i )



dajaostouny 1iad aoio aie
DY)=D()+; @+ @)+ (@ @) (V@+V @)
GL)=G( )+, @+ @) MY)=M + (@+@)

NTsrN o~

O3i84ia 5.4. [125] Ad6ia 36aiaacaioinoi GewY aeafid (5.1) 43ia-
BOLOURAY fiii'tp 14140404165 188304184IU
p —
=T, x=x Ti+X;, ~=;
~= ! exp Llnye .px—tx+|
(T P 8 T; 2" T, ’
1 1 Ta 1 X b Ty (5.6)
V== V+= — X°+Z p— Xx+i-—
T, g T~ 2 P§ XTaT,
!
1Te . 1 X 2+
R AT LE t

.....

.....

Iy (T=t; x= x; “= ;~= ;V =V)oa +afiael aiaacaoéaeaiiyi
Aigiddal; (t= tx=x; “= ;~= ;¥V=V) OG0T, X i
aiaiedii aeaaéiooiéoi’ ciiiit t, Ty > 0

Cadleeial lifiod aielig feelid, iiee 0aiddia 5.4, 0aaddaaiiy.
Oaiddia 5 [125] RéuT &aadaaiaiyitly ¢ ééand(5.1) ic cia+aiiyié

A\~ s



s A~ A ~ N NA AN Aas

Cadaaaeaily 5.3. Eiiiéiip 1aieiié ip 7iadacisia aeadyaod (5.3) (

O 1aeiidia ) aeadacsEi Al aiaiinii e-

+aéil" a6aeee Ei a3éoiaied ieia. Ineieliée aey acu-yaal Q 2 Al ¢

(% X6 (0 O) ‘|T eeia ciaéoe V, ui gaaTéTéul’yl oinao (5 4) o)) A[ =
é

P2

(;é

.....

N AN\ N

DCYD(AN=D(*? 2 POG(N=6 « 5o ;

D(): M= M; [G( Y:G( 2)]=%(1? 2 ym-

G( ) (iigi Tiadacide & iA540AIBppOUAY) 04 Ad |t D() = D(Y,
Adl, G( )= G(9),Adl, M = "M, 88 ()= (1), «t) = ( t)
,a~(t)y= (1

janeiaié 5.1, Aeauv Al Geadv r o Ayt Al), i8e+1i6  ichiiddic

aecia+-arouiy caariiaip 107 alaeeaily Tiadaoisdia aeadaoal ia iaf-
[afieiaiée 5.2. 120 aéAl0aA2 jaéfneiaelii aealadeEi ifaadiaioinoi
Siaiyiti ¢ eeano(s.1) aey aayéediiodioiagia, i vV = f VjAMX(V) = Alg,
i = 1;2. AeajaagdioiinouVv:l V2 mod GeaUv ial Jifivd oai é éégad oTai,

A 2

e Al AZ mod Aut( Al)
Edia 5.1. haieé 1adasié Aut Al -id °éé 4aéaioied 1aitaeiidied -
4263444658400 ae+aoi6touny acadadie h@, h@i, M i, M.



[aneiaié  5.3. RéuT AM™X(V) & Ak o ViV, = 0 mod Geauv,
Atadadiiy.  Tneieiee AMX(V) 6 Ak ifiot 1iadaoid Q = D( ) +
G( )+ M 2 AMX(V), Of & iagdaeeolal Mi. Coitae (5.4) agieeaal,
Ui (; )6 (0;0). Oai, aneeocedie 5.1, Qi h@ aai h@i mod Aut Al,
01aoT WV, = 0 mod Geauv,

Odidaia 5.6. [iaieé i1adaeié iddeaiaacadioied aeiaaéial

yai afioneapou Siceedaily iasheiasuil 285340 i1aa8iaidOIAOI
diaiyii (5.1), aé+aaiétouny ioaiciacaié, iadaaaiéie 6 oaaé. 5.1
Caaeesys.1
Pac@uoaoe éganediéadi. W(t); ; ; 2R, ( ; )6 (0;0)

N \% Aacern aeadaseAm

0 V (t; X)

1 iW (t) @; G(t)

2 'ztt’zt:l M; @ G(t); D(t2+ 1)

3| itk 6 o;g M: @; G(t); D(t)

4 [ M; @; G(); @

5 0, 64 M; @; G(t); @ D(t)

= M; @; G(t); @ D(t); D(t?)
6 V (x) M; @
71 ( +i)x 2% 64|M; @ D()
=4 | M; @ D(t); D(t?)

QJ’
(D:
an
Qo
[}
ox
@«
>
Q_);
o
o
=
=)
91
(@}
a»
(_'D/
QJ/
QD

(Y
QJ’
(@]
o1
H
o
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Cadaazeally 5.5. Iii6! AeREAOIAIABA0AI0AIY Acaiaasaidlifidl  aey

il ceefe MMoABiagia it L 2 R, yéaial aé®ya (5.6)cT = t 1

X =0, = 0. OAiABA04IDAITY &t 4 fafooifel =eii: ! b=

Agy oial, Ufa aeiaaee, U Oicasyaapoufy, ade iafifoh [A&6AaiaaBaTo-

ieie, fafaciaii Addsmoe ATAa0EA1, Uf b=4 (a4 b=4) 6 aé-

(3366 5.1.3. IRGietee 1, 2 GoUV, ajasiai=ii 1t eefa AOA&AE6AAE T
064813486 5.1.2i 006 adiaaed Aiglig 01a1, ! 48Resa0-

A ssmar X N X\ =2 AN AN

U1 aineéiaeoe aaaaeiaaée: V, = 0i 'V, = 0.

N\ rn A\ A~ s

ai
i Oi dac@uoaoeiitaiail  aey caameuilal éeand

5.2. [Eeéanesdié aciy iodisiagia, Ul id caédsedoi
aia iotnoioiai’  cliiit
bicaéyiail oiaiyiiy ¢ ééand(s.1) ¢ ioaiciagaie, Vyéi caaiaieuiypou

6al aalifaid dicaycaily caadi eeanesiéadsi 6 aailio iiadeaii.
Edia 5.2. A{;j;o = M ; G(1); G(t)i.
Edia 53. AS™M = MY )8 = (1);GY1);Gqt); DYL); DYL); DYt?)i.

X

//////////

GSMY aaiad6lMY 18540a188IyiIe 1y, |, 0a iA5404AIBAIyie acaey-
46 (5.6), AT = (at + ag)=(but + by), X = cit + ¢, ! &jaiéaiip

aeaaéip ooiesitp ciiiii”  t. a, b 0a ¢  &laieuii foaei, caéi ui
aby ba>0

Edia 5.4. Aeéy ajaieuiial 1oadiciaeés VvV = V(t): V. iW mod st:g,v
aaw = ImV; ofaof W = W(t) 2 R:



1U<Z

=23 2 ker — ker

Edia 5.6. Gfel\‘}\j“;’— G\?q”(')" ceonet” fl\cj\‘j'g v, GY1); GYt); DY1); DYt);
D{t?)i.

Edia 5.7. 146ae Al = . wATH(IW). Gai Al = A+ S 4d
S = hD(1); D(t); D(t?)i. fIWg' Afeis\‘f'g= pr(V.V)Afin.

Edia 5.8.S' sl(2;R): lfaiee idodeie A, siA&eaiaacaioied agafied
iiAa64440a648406 ae+adiotouny acadadie hD (1)i, D (t)i, D (t%+ 1)i,

D (1); D(t)i.
Edia 5.9 i86aé Al A2  jaéReiasuii  A8a840eEI iTaAdIalOIROI
: f

diaiyit ¢ ééand(s.1) aey aayéediioaiviacia ¢ fiw (t)g, oa iifeeé-
a W = fW(@{)jJA™(GW) = Alg, i = 1;2. Aeaiaasdioiifiou W1
W2 mod GELY 1ar 1ifid ofai € ééed ofai, éfee aeéniclouny o6iiaa

Al S A2 S modAut(S).
5.10. Béui A][TI‘\";‘\;‘QG A'\‘,ero, ifoaiciae iw (t) ? Gfe:\%“g aéaiaaeaio-
T elaaéias.1.25.1.5

a
Cadaazeally 5.6, RaUT 6 4 ad W e const AT(W) 6 S (n'aé-

@3, ¢ 6ifae (5.4)70deialll  iandiifid nefoaidia

A~

W 20;1g mod Gy (aeiaace 5.1.50a5.1.4a|a||a|a||). Aeiaaée 5.1.2
0a5.1.2(5.1.3 045.1.3-¢ ;~ "=4)1 Geq““’-iééééiéaééi‘iéié yéut
6 ~ Inéieuée D(t2+ 1) i& 11 scd aéép+a0ely 6 af 4i0 ¢ 4a1aeiivied

liaaedaa0acaddnes, oicgedeoe AM ¢ éé'él"e 5.1.2iaif eeéeal

4ai11 seéeainoidicgeddity A™X(i t 1), anaid, ¢D(1) (agy = O, aeia-

dié 5.1.5)aai D(t?) (aey = (4 )=(2 ) ul A&éhaiaacdioidaeiaaés5.1.5
Atar FAA IR equw _ _ A NTXIEA N N\ i~ O 7z X N max
aiaiinii fIva) fose &, 46y = 0, = 4 diciidiifiol acadaseA

1aé féiaélia

~

Picaéyiaii éeéan(5.1) ide aiaacdaiio idéiduaiii  Vy = 0, oiaol ééan
diaiyiu ae&@yao (5.1) ¢ ifodiviacaié Vv = V(x).
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E&ia 5.11. Aker = hM;D(1)i.
5

Edia 5.12. A eq“"’ v q1); M qt); GY1); DY1); DQb)i. G eq“"’ aaiaootol-
)Y '|'é6éb‘i6é|’|'y‘|é l;, Iy Oa Tadaoaidaiiyié aeaeyao(5.6), aaTy =
Xe= =0
Edia 5.13. Réui A™*(V) 6 A{‘,ero, fodidiaé V(x) ? Geq“"’aééiéa-
gaioiél 1aif 16 ¢ aeiaaéia, iaddaaied 6 oaae. 5.2 yéul 6 4 aal
0aaé. 5.3 yeui = 4. (ilnéieuée |, 2 GV, ileeia Aaadaseace, Ui

0 6 aeiadéads.2.5,5.2.6,5.3.55.3.7, > 00 aeiadéd5.2.4i 0
0 4éiaaéads.2.1,5.3.15.3.3.)

Cadeeosys.2

Eéaneoieasiy iiaééando v = V(x) 4éy 6 4.
;5 2R ()86 (0,0

N | Ng \% Aacef a6a840eA ™
0| 6 V (x) M, @
1|7 ( +i)x 2 M: @ D(t)
2| 7 | x2+ib+( +i )x 2| M; @ D(e")
3|4 i M, @ @; G(t)
4| 4 Xx+i; 60 M; @ @+ tM; G(2t) + t?M
5|2 X2+ i M; @; G(sin2t); G(cos2t)
6|3 x2+i; 6 b M; @ G(e?'); G(e &)
7|5 0 M; @ @; G(t); D(t)
8|5 X M; @ @+ tM; G(2t) + t?M; D(2t) + G(3t?) + t3M
9|5 X2+ ib M;: @ G(e?'); G(e &); D(e*)
Aladadiiy. &6 aéV = V(x) i AM(V) & AL, . Picagyidil alaieieé

fi352018 Q = D( )+ G( )+ M 2 A™X(V). O i8ei6uAiii

oiae (5.4) aeieeaat iadid diaiyiu ia V caa@éuilal aed&yao

D
o
SD/

O

(ax+ bV + 2aV = X2+ ciX + &+ ico; 48a;b;cy; ¢1; & G = const2 R:
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AN AN

)
mf
ap
(D:
<
mf
Q>
(D:
c:
1
N
(@Y
c:
=
(9»)
D
(@]
o
Q_J)

’ \S:
c:

O
@:
o)
=
Qo

O

~
D
Qo
o)
(D~
Y
g
ox
D
(9]
@

1

M6  aeiadaed V, = 0 4acdicoedaiiy Ama)
Cadeesys.3
Eéaneoieasiy iiaééano v = V(x) aéy = 4.
., 2R, 80,(; )6 (0,0)

N | N; V Aacer agadaseAm™

0|6 V(x) M, @

1|7 ( +i)x ? M; @, D(t); D(t?)

2 | 7] X2+ ( +i)x 2 | M; @ D(E"); D(e )

317 X2+ ( +i)x 2 | M; @, D(cos4t); D(sin4t)

4 | 4 i M; @ @; G(t)

5| 4 X+ i M; @ @+ tM; G(2t) + t?M

6 | 2 X2+ i M; @; G(sin2t); G(cos2t)

713 X2+ i M; @ G(e); G(e %)

8|5 0 M; @ @:; G(t); D(t); D(t?)

9|5 X M; @ @+ tM; G(2t) + t?M;

D(2t) + G(3t?) + t3M; D(4t?) + G(4t3) + t*M

10| 5 x? M; @ G(e?'); G(e ?); D(e"); D(e ¥)

11| 5 x? M; @, G(cos2t); G(sin2t); D(cos4t); D(sin4t)
Agy k = 1 (a;b) 6 (0;0), 64 iNidpou &aiiT seeedinoi: a= 0i a6 O.

T A \

a= 0, ia aodaap+e ca@euiinoi, i1 aefa adasdoe,ui b= 1. G
= 0,6=C=0, 00401 V = cix + &. G ai

f0ce 8,26 0i i1 sefa 433ad08,071 a= 1. g b= 0 mod G\iq:‘g". C 6ii-
aé (5.4) aéiéeaar, i = 0(0faic,=0), (=0, by = 2c (ibc= &
Aey = 4c=0ic2f 404gmod Gl 6i il seeeainioiaey cia-
+8ill ¢, 43poii AeiaAee 5.3.15.3.3.3801 6 4, 10581alT  A8iaaee 5.2.1
(co= 0) 035.2.2(cy 6 0).

Céilae k = 2agi8eaat, il V = dx®+ dix+ do+ ido. o = 0 mod G§%y"

i T

bicaéyioage oicii i aifioicia+ail Aichéedd,, d; i dp Ga10eéiyage ai

xée
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~ A

baadécia+aiily ( 6 4aal = 4), 100eialil  éeanesdiéaviéii aéiaaée:

db=d=dy=0"! 27 38; db=di=0 dy6 0! 23:34;

db=dy=0,d; 60! 28;309; db=0; dp;d; 6 0! 2:4,35;

d, < 0; (dog;b) 6 (0;0) ! 2:5;3:6; d,< 0, d=b=01! 311,

d,> 0; b°d, 6 d5 ! 26,37, dpy>0; bdy=d3 ! 29310
Cadaaesediiy 5.7. Aey 41adaaiiy 04idaie 5.6ain0aoiul dicagyidoe ée-
@a aeiaaié k = 1, a 6 0 edie 5.13,1Réietiée iigi aeiadéeé dicgedai-
iy AMX(V) ¢V = V(x) &ii6 fiéapoliiadacido ae&yaoG( )+ M ( 6 0),
aloaxea, (caianeiaéii 5.2),1 déaiaaedioieié aeiaaéai 5.1.15.1.5
Cadadasediily 5.8. &8 N, 0 &leeilié6 ¢ dyaeia 6 0dae. 5.2 6a 5.3 fiia-
iaaal ¢ iMasll  ofal ee faifal aal aéaiaacaioiial aeiaaéo caaé. s.1.
Aigifaiaii  1a0a0aidaiiy aéaiaacdioiinoi iapou aezya (5.6), 48 606iesi”
T, X oa fanoorii:

5.2:2; 532! 517 526, 537! 51.3 ~= —

5:2:9 5:310! 515 T= e** X= =0

533! 517, 525 536! 51.2(~= );

53:11! 515 T=tan2t; X = =0;

P —

[
—+
w

w]

5:2:4; 5:35! 514 T=jjt X = jjt%

t3
5:2:8 539! 515 T=t X= t% = 3

Ciaaadily 5.8caa3806 41A4441T 04id4ié 5.6.
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5.4. Addilaa eééaneodié aciy (1+ n)-aeiidied  adiaiyiu

Aeéisefnioiacp+e i4080a104ily aéaiaasaioiifio
t1 k¥ x okt o f U jkj A k! signk
dialyily aeayas (5.2) ¢k 6 0 cajaeolfy ai aeayao
i+ +xi®2 f(G ) =0 (5.7)
("= 0; 1). Oi6 , 8 a0da-ap+e cadeéliinoi, iaaasi dicaeyaalit a06i1ad
eeanesieadip dialyiu aeayas (5.7).
O&idaia 5.7. Aeadadip Ei yadm ififaies adoi diafyiu ¢ eeans(s.7) 2
265448
AR = h@ Jap Mi:
i5& oiéfitaail 16 " asadasipiiaadiaioiiioi 1
1. A = h@ @; Jab, Ga(t); Mi 6 agiaaéd" = 0;
2. A" = M; @ Jan, Ga(€?); Ga(e 2)i 6 agiaaes" = 1;

3. AT = M @ Jap, Ga(sin2t); Ga(cos2t)i 6 aéiaaéé" = 1

Q60 i fagaei M = i( @ @), Ju = X’@Q x*@ Gi ) = t@
1 O —_
;3 XM (@a = (1))

Ad0ia 4éaiaacaioilnioi diaiyiiy (5.7) fiiaiaaal ¢ adoilp, i1aT aasdilp
fGédiiifiop Tailiadaidode~ied Aaaoi eiéaelied feiaodié fenoaie

i+ +"ixj?2 f(j) =0 fi=fy=Ff =0 (5.8)

aa'  aiieiod aao6o6iéoi Ciibiliodciiaeuitai  éoeoadipiiaadiaioii-
noitooeiatii, ui adoie aéaiaaeaioiinoi GV siaiyiiy (5.7)

@ Jay 1; M; tIM @; ©@;



14U/

a4l = @+ @ . loae 4,i40404104iiy &éaiaacaioilnioi, i iaodeaiaéu-
i aipou ia f,1apou ae&ya
t=t x=x; ~= €'; f=f ; =%=" (5.9)

-

e A s

O&iddia 5.8. Afiiileeceai 8464aiaagdioii aeiaaée dicpedaily acadase
ifaadiaioiifioi  aialyil aedeyao(s.7) ae~asiopoufy fafoodiieie  (ia-

Alaeil eewd Tiad aoide ¢ Bicgedaily acadadnls, Aker Aker 4ay aéiaa-
éia" =0 "= 1, "= 1aiaiiaiain

L f=(a+igjj;"=0 DM+ (G PI;

2. f=(1+ij j¥ "=0 D(t); D(t?);

3. f=(1+ip ¥ "=1 D(e"); D(e *);

4. f = (1+12)j j¥™ "= 1. D(sin4t); D(cos4t);

5. f = 1Injj; 160 | + 1tM;

6. f=(1+injj; 260 ed(qd+ M)

7. f=0"=0 I; D(t); D(t?); @+ @ ;

8. f=0"=1 I; D(e"); D(e %), @+ @;

9. f=0 "= 1: |; D(sin4t); D(cos4t); @+ @ .

VA A — 1 1 v 1 . . « A=
Q)O D( ) - @+ 2 txa@+ 8 ttJXJZM 4 t f 1, 2 g R1 6 01 4_n1
= (t;x) Aalaiétieé aica'ycié aediaiiar diaiyiiy.
O aeiaaéo 11oaiviace VvV = "jx?3 6 0 calayoluiy ai ioaiviagia, o ia
caeaaaolaia ioiioiofal” clifii”. Raieé aedya eiéaeuied iadaoaioail
jaddaail ieae+a:

t= e x=yxe 2 ~= g% (5.10)
4

v = {:n 2 yew =1 (5.11)
"

t=tan2t; x= - . T=  (2cog 2tk exen,
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picaeyiaii caaaxoEilei aeyiadgiiiéiial aiaiyily @ou14iiaddaaeaya
I ¢+ +) ] +V({x) =0 (5.13)
(0;x) = o(X) (5.14)

AN "

>
D
—~
Q
(D~
Q»
§)
Qx
(D
(o))
D
g_)/
Q
=
N
i
=
N
(D~
D
=4
q\
o
o:
-
X
o
Q
}/
c/
-_
Q
(9]
<

|agiiiéia odialyily @outaiiadda ¢ i éliael ioaiciaél  ial [ieiol-
it aiaii dica'ycée aea&yao
(tx)= (x; )et;
aa aiénia 06iéoiy ! dica'ycéil aiaiyiiy
+jj = (5.15)
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r~ N\ 7 e = R- - - ~ O O s 7/ A"~ AAL "\ AL et s I\ A~ ~ ~ .
L2-fi816  jj jio= ( j( X)j%dx)** adaaonio Aieiolitii  aiaied &ica
Sialyity (5.13)c i6eliasl ioaiviast.
O4iddia 5.9. [127,139]Caaa+&iei (5.13) (5.14)aéysiaiyiiy @ouiaii-

534 C i6801AST TTOAIGIAGT | A8y Bicied cia+ail AOA

L

<
-
'_l

'—l
Q:
1
(94
D~

iT" TN+aoéiar oiiae, yeul jj oj2< 1 ;
aélaaéliee aica'ycié 6 éoeoe=il 16 aeiadéd = 4=n, yéul jj ojj2 <
jiRaji 2;

/////

i 2> JiRdjj2;

ica'ycié ic cadifnodaiiyi o6 noiadéseoeiTio aeiadaéd > 4=n,
yeur jj oj2< 1.

aaiiy &1ca'yceo caadi Eigi & caddaeeoidia 4e4ido ii-
ineieuée 1a8404aidaily &eaiaasdiol

iviaell vV = ajxj?+ bx; + '

Y4 ))&l siaiyiiy cioéiiaei 1

dica'ycéia aiaitaiaied oiaiyia, ia' iifida ianoodiia

O&id&ia 5.10. Caaa+aEigi (5.13) (5.14) 48y Siaiyiiy @601AIEEA

T0&idiael 1 V = ajxj?+ bx; + c (a;b;c = consh aey dicied cia+aii

0a
n

Aoaraiy ial laeieé
aélaaelieé oica'ycié o aiéoeoe~il 16 aeiaaéd < 4=n aey aiaiéu-
ii" M+-aoéiar” oitae, Vyéul jj gjj2< 1 ;
aélaaéliee aica'ycié 6 éoeoe~il 10 aeiadéd = 4=n, yéul jj ojj2 <
jiRaii5;
dica'ycié ic cadifioddiiyi 6 édeoe=il i6 aeiaaéd = 4=n, yéui

ji diiz> jiRaii3;
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ica'ycié ic cadinodaiiyi 6 foracéoeoe=itio aeiaaédé > 4=n,

yeur Jj oj2<1.

bicaeyiaii aieélg aiéeaail aeiaaié éoeoe=il iaeiiiéiifioi. Aiafi,
o7 yeul o2 W1, ifiét aicaycié caaaiElei (5.13)(5.14) 4éy diaiyiiy
cioetiael Toaiciaén iélééééél’éé 6 aaydio (i1 aeéeéal, 1acaiué 16)
ii0ddaaéi ~ano(aea., iaiveéeaa [50])
Oaaddasediiy 5.1. [49,50] A&y ajaieuilal o2 W1ifiopou 0aéi foaéi
t (o)t ( o)>0 0l ifi6r 1aeieé dica'ycié v2 C(( t ( o)t ( o); WY

caad=iBigi (5.13) (5.14) id& t2 ( t ( o)t ( o) 1apou 1ifi6d ode
caélie caddaaeaiiy:

\

Cadoaeediiy iané: jiv(t)jji2=ji di2

Caadaeediiy aiadai:
1.

) 1 .
Ext) = Jiir I} 535 VOiizras  Ea(0):

1. ) .
Eat) = Sii(x + itr )v(t)jj3 VDo E5(0):

1+ 2=n

AN o \NAZ N

bica'ycié v adaaaeidaedniei (ofaol, t( g)=t ( o)=1) olai é ééga

ofdi, efeej ojj2 < jjRoii%-
Aeéidenoiaop+e iadaoaidaiiy liee oGiaiyiiyie ¢
oaV = ajxj?+ bx;+ c(a;b;c= consi, il i i
Oalaé’t‘la 5.11. 048d4a é|y51n|6éléé""
' ' i 1odiciaél 1

N

5.6. Aéfiaée 4&i dicaied 5
O oicaiéi 5 dica'ycail caadi A00iTal" eeanesiéaoi”

AN O saan

é
diaiyit @ouTiaiidada g ifoaiviaeli  aeayaos (5.1) 6a (5.7).

O~
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JCOLOURy 088 AGOOLAT Bicli ca-

iagia, ul caeasaoloieuée aia t

(@Y
Qo
o
g)/
@:
Q»
=
:
o
0
D
D:
o
w
~

8l e 4148441, UT AQE6 1T sefa Adasdoe dientaaip . Eail ofaf, ifio:
Figoiagiia fickeab, casdeeiadia AOAIAY (b= X4 ), OF aeie-
eal fa ii+a086 31644088 eEANCOIRAGI, Blee ARGy eeanedicasiéia

7 A A A

=1}
>
)
Q)/
D
=
@;
Q:
(D:
<
an
x
o
D
(9]
)
Q)/
=1
(D~
9)
Q
(@}

ALV EN I\ o~

fielaelil” aeddaddiaadiaioiiioi aaedadda ~iedadiiiad (ianeiaié 5.2).
Eeane+ii fcoiliadii iloaiviace (aieuil” +anoeiée, Zdiiieinal i o8-
i6 éUReaiial 1Roeeyoioa, aietintal iaaiiiy, oaaiaéuil aieuit” +anoeiée,
daadiaélital aaodiiiiéiial i ddiééuneaiial noeeyoioia [108]) i6edi ail

ANZN AN

0aoaioaiiy, Ul cailayou oi x-caédeeii ilodidiace ail x-iacaéaseied (aéa
cadaaadiiy 5.8).

A iiadicaiéi 5.4151a848i1 40061140 ééanediéadip écadeniaiial iaei-
fieitar oialyity @ouTaiiaacacifoaiviaeli  oei6 aaodiiiiéilal  Thoeey-
0152 (5.2)

Agy aayéediiaéeania iagiiiéied oiaiyin @ouTaiiaada ¢ iioaiviaén
jaéaait af 0a 1aeiing 'YCEO
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