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BsdsctcOWdWwmr Ybpdzgj 5 DH Misjdgjdz ¢ BYE yYy"teOdzH Oter B

oW j ifthte & Otlcls OB Odztso ls OrF dz'ddzdr . § fazdd.h[' "d& @d3ed3] Isiss
d. ¢. 9dz Yy j 9 O, . v.1jSBOEtSS O, d. 1. ¢ dzd BODOdAzB j§
dL 035 j B3O diz" dsH Oter dz' W S OdzgH JH OIS O dzZO HdMMj LlsOydV

Pz o B2 "LHJd sy My tcpls daizdzso @O d3l . SO Hyy Itz Oy «
Ols™ dzH QID'Is | RO dEB dIskzlIsT dzH O, [ ] . ] o3t dds & azdzj Qlg risdgH C
dzdo j tedIsg Is® dzn j , U .sid.jdpjdgCijdflss SO Isu ddgHaQjoies i d Is § Is* dzH |
11 ¢-dz" Y Olsj 3BOIsdSC O ( defidfidOmla] dfdI©, dzH GDF P OdzjO yd2{'wu 11 ¢
[ Olsj d3Qfsdfi§lsf slzls™ dzh © "L Oy ¥ pdzaj Y™ My O d3j O dHe dzOrs'H
BSdzH'dzOteH™ W B O2 C' IsOf 1O dO del@stalzr Wists 'tcdg@®dz ® dzj d&3H * € H
0" dzr 3 M B ZOtedzOte™ dzH © B OV dzH OBOZOte Y OMOY , s271 dz

YY O YO JIsls® BODHOTts OdzH ' . 4 SdzH O2 0D Odzr d3H
S¢o. . [ dbtestf sdzt MCd2, . [ . . ubBiBRdz] difg M Rud. o) td) Mige
OCOHj BBFSBJeD ZIs' C 59, D. [ . u" dzls Odaz’'OW tf tizic j g § dBIdAn jrimRls o
[ - N. NdZ3B j Isy Odztso IsOtcH" OlsOzDO BEBdZOHT .

17 dzr @n Yysdzr dzhn © O dzD Oh y r HDte' Misjte" dz2 IsT WHOTY ,
JBtedwmr dz©O Hj¥judz o@drD @2 YO dz WISy Odz Ols'O¢C Dezj d3d §
1 oY itweimdumSd2, BOIs] BOISdEC Odzr' ¥ O dzf d3H & tesW | sk
M. MOBlOBA@OE@z, HD o' MEC j to  fptalig)W JCiphjdeiiefiz& I Is Y WEako g Otc E L
s27f Bt dz OO dzOP® "JoT PH ' Clsjtc’ dz r ©O2Ah T dzr v ¢ dzdzO
O&zOH T . [DEdzj s Nnd3B Jj Isy Odz" dzr "MisOL T MOtOMOR Odz DH'
MOdzH™ . [ Mr dzO2h OMm OG- WHBAf S P@xdziso o3 SIsiB" Y Odzr § IsOfy
CeEf BJ dz&® 'L " OOW ' LBOMOtd@ " HzC @22 5 ted Oz  'dzOtcH T 0"
BOD" Isls®O2 B' dzH ' . DL’ ER tcHjdz ElIsMmy HJ Otls" dzO
Edzde jtemdIisj s’ dzH J B' to HCIsstedz v, 7 COdzHdHOIsIsT Yy
NdEB j Is Odzts @ R Lslgls] Hazjjte " E L } Gdst Q finMdatOdc@® IOl 'O.dzts 0 fr
LJtelslsjkzdzjtch' w CENBOMhrMr BdE §f YOdHTr. [d L jtlslsy

1"z Ydls" Mis" Clsjtced ydlskcj dYIsSEBJ Zdzd o j teid s
¥ ODHO2 &ZOtGH™ W W D fducdzd o g t6 x0T el dffif i QA | BOIsdC O
WOCkd Isjlis' dzH § Or dzr d3d L jtelslsj zdzj toH jW dy €gods | P ¢ &
0" dzrf BH Otetsklzister , f sl ( MBEB®LOj 8 dBJ Wejtekzh ' ' Bsd
Nad3B J Isy Odz" dzr BOMddtwh Otz] B &P IskzlsRdzrwdW¥ ¥ @tcj dzyd Od
SjWwHjEdjt dOBKOSKdWY M d3j dz [IOBUT WO BIO@R diz® d@'tcf) th i da
Edzde jtemdisjls" dzhHi HDt' Misjte tSYyrf > OMISOH' tc®Y difigEsty =
d. 4OtclsOB Odzso B J dzfng dzH ' NdIsdi Ch' dz' ¢ de3d dpO IsgjdgfOrsid S tedic
qu’QOdzva ftoesB dzJ BOdZOter ¢ OF dzr 3d MJj B dzOter dgthw y " 3"
dls ElC'  Lcjdz tslsrtcDOdz g@cﬁ%@W@@;d&@ﬂ@W@fU&dsg@ﬂylﬂj@dzg
MOdz" Y OteOdzr ¥ CtsdaW jtej dzydw dzOteH " EISC " L e lllghddhe j o}
ESC L  dzn' . [ CtdaW jte] dzydw dzOteHTr W " 27 d&BH OMIsT ez € ¢t
rO2nhr dzr y ¢ dzdzOD OdzB § Is " dz Olsy Otg h CjdzjmHn' . 1 tedzgj h
®Bj Bz C s’ ¢ Edff Ot BOEBEHEDdH ] 0" B2 d" O ifiQmiE H Ols
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Y steDOEZ 17" dzr 3 CjwWifp' " OHO®DMEH OPZE Y S&OO ' B DMz
rg. «OtclsOB Odzso sy CjwiMmlsy 17 dzr &3d sjwifp ISELODO
Ol dzH@UugOLdgsMsr'y Edzdoe jtemdisjls' dz2' v C Odmifiy @BPBE D &0tz
sjVwUimlsjtc' dz wtsdzesm h fpipj h j COdZHdHOIsIsr y 3 D dzd HisC Ist
Y d3r MisOteH ™ v Bstf dgHsrdzgzdzgiucmdis j Isls' w ~nOBOthr Mmr & (oI
Ctsdat j 6 dzyd W dzOte &3y dz O dzf d3qd Md B3 ZOtcdzOtcH " W BOIs §
OdzY OdzOter dzr W' dgl-fgff MOG S dC Odzr v »ytsdz dgf w Y Ozr dfds Oz
HEYJ1®ASy " dzr ftosW j BOEO yodgf 5t 171 ¢SCOHJ BJWMmr dzr W
OdzH " .

r.¢. e0OtclsOBOdzso OOz § ElIs" §f BIsr tDOdz 45 " dzH T
BOIsj BBOIsd ¢  »HisD. dgp BB @€ H O " dzH OH " . Jdznw S Odzry ODC
Ne " dzejdz yB8Y. [BdZMIsT Yy B ' dz' B N Jls" dzh ' ok ddzmisdlskzlIsT
CeEflsjejdz OzHOdZH Ot dzHO HDW' MIsjte sy’ §, B" OOz BH |
CEflsjcidz ta&fdf dOHOEOOdY Of" rizs &' POUSHOEDO D Offls Oz d3J ¢
sykhr dzOter dzr w 0" dzf a3qd ¥ 5B OdzOter dzO BOMhT ™ dzr v dIsls’
o MfBdzd COdz" v i dzai ~Odzr YOtOdz v € sSaepSlmfndz OBL tzezO W
CeEflsjeidz sykhr dzOter dzr W OR Oyds OYO tc® D @A L fi) @3O® iy "YdzH d3j Is
ster dzgH Oter dgH O Y Iskhr dzr v yYr L &3 slsjteH] Oy Mmr ¥ OO0 dal
HdgMMJj tlsPyEdD @Oz dz B3OY IsOdz Is"IsOHT . [ &ZzOtDO " MIsOL HT

r. ¢. uOtclsOB Oz IsT W D Odz’OY Mis Odz @3'J Mzl dzdzth € @y d3r dzO
Edzde jtemdisils yod@gucl Phitdeg dze¢ Ss@zH O sOEr f, OlsOd §
sd4f ~Odzr Yy OODOWIE '"M' dzw BLTDre BJjdke' M' di3i d, 1985
DOLOY suf ltjLdHdEzd3 sty OidsddrOad’ dzjdgg Sclsd B * dzf J WBJ
Y'"tod3j Isls OlsOOD" d3j dz, 2002 XYbpdzaj 2006 ' dzH Ote? Dt .
ClocOBsIsOMr d3j dz BO O Olsls ©dzD O dz. 4 sder BHE@S © @EOD¥s. )c,u dzd
Ccuzdo j odils j@BHSOdY e % ( 2 Gl @ Mg j ¢ N td' tJjMfzeddtod
¥bpdzgfj OEHOdzHT Y L dzydC dzsf jHdW dzOtcD O j dze | dz.

19411945 3 dzH OtcH OO " odzr JIsOdz MtsOr M dz@ w OtHOG t6°
1 dB" MOO BJ M "oz, B'te yYr'LiL spteB d 4 dzj EM' tce j dz.
¢ dzd3O 0 Cdze Pldc' ZOY " ISISO 3 Odz" W B OY -0y ORfcl * Y sWdh O
B4 dz DOdzOIss Ote" dzP @ pA@ dadgidtg oz poElpid3d o) PB OIS i PBE3E®Ps 4 ' B3
dzd d3d te ndeRtc slsr tc. sd dz' dz 1 "teclidz YOty" Y LB Is®
) O dzU Gefirlsi O .

r.¢. uvOl@RBERds?2 difm' tjls' duy Mmrtw hjtelsejdHj

Y Ld&BdIsls® Ordzr 3 ‘LHjdZ i Yy d3F MisOtr d3j dz "h IsOMis' tclz,
ODO2" dzdz" W d3p Md dzj dzj to' O34 0P t& Q ddrHQ i)’ dis J O te'GrisCEifizH gt !
fMrtc OhyOdz BEGSA&OIS' dz pL'd w MOdz Yy' todzr 0" dz d&3d |
YJr dzH " YIsOteH™ -B Mg WwRBHdz BM OMIs™ tO B ' dzH " . D. r "B Odzts
d3d dgdzj € j sls' € Pdzdeo j eifdisjIs’ dz' w DOtsdzH OdzB Odz'-L j BBk § BBO|
StclsOdzr Or dgr W Hdtej SIstster Yyr L dBjIs" dz Oy Oter f, Ekdzdoe j tofy

D" ted3d Isls’ rO2hr dzr y-0¢ dzds® WEak® | 1©Isdz’dzH OO ¢ Y ISEBJ E
dzdo jtemdlIsjls' dz2@ w "y o3 75 YOMYO bsdzoOdz 3 w2 Ists:
Hydefig® v, hTr DOtedgOh r dzr v IsOB'f ' dzj2H", B' dz' g d3j dz
BOY'" Isr dzO BEdzj dzgz' W' L G J 3 D dzd Jd&z' &3 LH" W Oty d ¢
Is' dzj SIsiMmls'" 6" dz B" dzH ' t6j H " !
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1rsduvft3r YRrawRt OJJ [ LRC
rfcemfrrfloynr { R{ITRY[HSRM S[f[JO1LRE
Il T RAAT 21 3mM "dREU[f Om

bt

ARG

OB Odetse r

0SIse B ddzmS g jedtdzOd dF 2 csfkH Oilse j dad
gd&sjdzd s.r zBOdeso O, ¢SCIstsBj, sOLORMIs

[ Olj BOIdyd MC OV Isjtstedy ddsetsy jtedsHdul Mf§da ¢
SOLORMESEE Mz OteMmise j dedets G 5 Iz dzad any Aetdn@|fisQ@ AsGbdz @zOLu@|
1967 ,csHMmowLd n f tetsB dzj (3O A3 f sylsd fJtedtsHdyd
HdWW Jtejdzyd Odz! dzf » [kZtcOo dzj ded ? .

goWiL! ®BIYHE foybkd fitwedsHdyd s dBd sé @ity P

Jhj o dz2OYOdzj 20 o) CO d ¢ tedbd HY dZOm @ dpdnsiiz@ Isp O
dmMimdzi Hse OdzdW 7 L O HEBIOH YOIls' §[4€ b d yPu Blisthc @z as@ dzj te
6] I GSHiSBdES B {62 chkstt 2 Modmdd diswhzts O
1.0 0] J97H Is OdzO

sO0Cdd SBLOLB®R, ¢ ktedqHyOktsdz ctsHkz 20 ojCO
tedd3j dgwIs! mqw o Isgn dzd¢J d OCIdodzs dzOyoOdzO tOL 9 ( ¢
BFQ

detseo jdzadzr = HAWW Jtoj EUIBIOdz' dzr = EktcOo dzj dad 2

| stody 2 dzd %z U’Jtsq’tSHunfr]Qq: Ctsdzj BOdzd?2 B' dzO tcOL
di?2 LakCO.

Isj sted™ dgj dzddzj 2" = fjtedsHdUJ ME A8 § sty 8 Oded
HOYOMd dzj Bj Mdets?2 B PPRedzd Bafv L[] ¢of [ § & ® 4 dzizzs® d3df3
J 2 BlsstcOW di3j IstsH d ydets d L dzl841p)dzO o IstelzH OF R . |
quZ»f' d ddzyjdgjte” Hdzv dMMdjHse OddY §oylsd |

SB' Cdzgso jdzdzr & HOWW jtoj deydOdz d&F & LktOodzj ded2 d oM
GsHWIsw € dMmMmdz Hise Odzd§ ME @R OUBS zfsrIBdd ¥ J ted SH

tod ftoddi dd dedd Hi'stfsiedstbo @ FOdzd Biggzi Hiso Oded® f &
Gjhjdgd?2 tB' Cdaso jdgde 7 HUWWjtoj gydOd dz = ktOo dgj
ftotsB dzj BO K .

jo O flesBd GO L OC & yOodkof' o Iktd, vyt
sBT Qdgtse jdzdzr 7 HAWW jtej dzydOdz dzr & bkteOo dzj dzd2 fslsr
Ci WWdydj dlson  §sweddd ! CcBOd j L &zOd3j dzOls j dzq
ke +kgn, + otk O 5RO M dets  daf s L a5 te didss. v, Oyl s &5 ts
C st WWaEs @ dgk,,...k, Csbttrj o' L' o0k ©OMASGHJESMHIS:
dlsj cOlkztc) dzOL o Odzd cltokndasfls! ¥  &Od &  Hj dd
W OB) dEs O dzr &5 dMfdzj Hise PGy BG7]6¢. 1 | s & dzdsts dzis tizks o
5. sL @A [20

I ssAse dzj BO L OC dzv yOd&Of:! o wslhklshlss dd &idks
Catso jdgder 7 HAWWjtejdydOdz dZF 7 EktOodzj dzd2, €l

jddwva Mo jas ¢ GtjH]jdjdds dn dz2OyOdz dg" = H(
ddzd W= jhlst  dofpshpled]  Wjitteiddsi? f jtedsHdUd MEd
WjtjdzydOdz dz = tcOo dzj dzd 2 ZO0 sMdse j Colsstg”
d HdyUuimMSedn tejn jded?2.

tcscBdz) BO ff jtcosets tWwSHO OLWKG " jdZ0O B &zZOGtSH OtW
d. [ L] tcds jsERIGRd. [
l ststclzs ftocsBdz B3z dzj o sL sy dets BT dzts toj h d Is! B J L
tcsdLoOoBHA » tSIs B Cdatse jdzgdzr = HdWW Jtoj dzyd Odz! dz" -
YIlstsB T sBtMhdzso Ols 1 Isk & mdz oM sdgdzd d3 Y toj H J ¢
xt)h fjedgsdB@
Xt +q)=x(t), t1 (- =+ 9=R.
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rdzv fjtedornduj W) ses Cuzlsh jdafese s HdWWJtej deydOdz ¢
#=f(r,x),

o Mddzk Moet2MmMlsea © JjHddzMIise j dzdzs e 5 to jifdgtdaddw, IsHisif |
9 BHAEsY=G6sYSsJ

X(@.%)= %5, % =x(0).

15 OdzOdzscdd, GlM¥HO MdjHEjls, & Md' 6 §iejHMl
odHj fitdsHduimMSdr Wkdalyd?2 sk &escdr  ddd f
LeOdd ydis!' v toOmMmislstej dzdj &3 CoOLdfjtedsHdud MEdn
fskzuydls! ls doscs]jtedsidujmSdn % izdS yd?

Xt +qt+kw)=x(t,t), ki z", (¢,t)i R3 R",

cHilgm=(gm..m) T fiedsnr  § ) dag &
(mn)=(g*..m}) i Steketeor j yOMsls' ¢o 0L dxff prbdes@ddi M¢ 2
m-o j € lskewis(kus,... k)i CtoOlsdz j-f g cmts.

8 yd dzo® fited nsHO ©Is SCodiddy tcdtsH QigstSHEged
HWW jtojdzydOdz dzr &3 btwOodzj dzdv 3, 1. m. MOBOMOR Odz
;@(r,et):u—‘;x(t,et)+£x(r,et)+...+mix(t,er) By dats f sdzkzydls: dz0
HdW W jtej dzyd Oadz dztw,@):&%w,jt)tsfm(na)emmix(f,t) flsjd §jtjn SH

¢ zOo gz v i@ df ods@de'tc Odzfls 8 O  dzj L Oolrdtji) RAR™  § § toj B dzdz

vsO0Cdds BBEOL A3, f swe ddzOm! LOHOYO B ddse st

HgWW jtej dzyd Odz! dz’'Da qu;;mmiq%a O dzt{vet & H @ d O G 5 dzO dzo
Dx= f(¢,t,x), (1)

CslststeOv flsOo ddzOfM:! d ©[R3.OkOM: | . m. mOteOMOL Odzt

[Odzjj, BBdjj BNIOW LOHOYO ttOMMKOIteds OdzOMm:

[24,25]f) tS§ j m@s@mﬂ?dﬁaj(ﬁt,x);‘, x-S sBOW Whkdsydw.

1itBraHdBSS d HMisOtsyds) EMnmdtse X lktc @paziedzd v tc
Bﬁjt@@lstDt@@edg“—L;+<e,§> BT dzts  kf)ls Odzt@6lzj Wasls stetsj L OH Oy

Bdzse st jodtsH duj ipfrdot-en) i Gf@dz dzr 3 (0, dan)) <uft)os
fjtcjotHdl @w-RBdOdOfptcdtsH gy M dzad v J s W &z defOy ddsifdsddz" d2

fdmisd d3
u(t) = x(g.t,ult - eq)), 2)
VAN w : 3 ‘1 B -
G’H<J§,E>Ifr]§f O dzV tc dzts § U&BdLed%%qlﬁéaJ Clstetsa

fTuOCdds BBOL 543, H dzw dmmdzj Hiso Odad W L OHOY  d3c
ZtcOo dzj dzd 2 (1) otsL dzd ¢ dzO detseo OW L OH Oy P st d to Qi
CoOued{sH d uj MSdd3 tjh jddwd B §datso j dedz' HaW W
Besetsf jtedsHdyud MSd2 MdzEyo02. uvOCOW L OHOYO o tsdzd
Hoj dzjasd3" 1. R. o¢todesdzr HO tsflsOs Isfiw o Mmddzj tslsdzatst
d 2) sy deS JzlsCtot WA Hm'd] 6 tOL dztsy j deds Rdese sy j -
WkdeC yd2 dz0 btedetsdesd3j Istedyd MSdd twHT .

J yomlsdzsmisd, 1150 LOHOYO tOLtejh j dzO H dzw
CeL WWduydJ dzels Odzd CtsEHO or dzzy HOB h OW fnd dzO i tc
ftosHBd O i3lsesisdc e hMmlso diIsj dz' dets?2 tsMmd 5 COYHB
1 sdz' L k2w fiy! Emdzseo dj d@3 Bdese st jted sHdyddsintsddg d ,0 dire/xd
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fsdydls! HeMsOsydy j bkhdkssdy mkh jmsotse Oddw d
BOd' 7 dzj zddzj 2z 7 oL dBzN | dzd 2 .

UOWR] 5BLOL 5d, ©OLodl! YL dasd Ot iis® dzslz @ dzl ERis j
Bhses] jedsHdujMSdn CsdzjeOdd2 o MmdMmlsjkon
RO cOodzj dedw s o jSClststedy & § tsdzj 2 .

I &Ohdn dmimdkjHseo Oddwrn (s dzOf Qo dzj dzd B2 B 5 iz
Hdoslssd®dudshisd Meslke j MIgaBa.h 5 dddej 2 dz = mdmisj d

Mted dMMdjHse Oddd LOHOY dhsces],jedsidyj s dn
LdzOujdedj qa3jvls dzj Sshster j MjydoOd dF j oyt

Dx = P(¢,t)x (3)
fnewL Odzdz §j T WOsYdyBRs@dY] 2 M6 o 828 ¢ d d3j tc,
fMkzh j Mise tso Odzd j Bdese s jtodsHdyj MS dn HdWW j tej day

Bzdz sdf zd S Obtsteses d MbEBHeyjddrjm Mby) Tphzsazs? Oo
BOted Yy’ o&desHttsazsdd, G&HJ

RLEYOY LOHOYd 9o bjtod3dd@zOr dzd sdf dzd S Olststetse
sStclzH dztsmis d, Mo w L Odzdz" J ff dzgjteOLodlstsfyls! & dzd dzd 2 oz
fOLOR] stetso .

I tlts?2 MmewrLd MmdzjHbksls wlsdkj d27is! | dhHBdks B9 O
O. . e OBBRAz) deSHsj ftedo jHjdr dgj Slstster j tojL kzd sOIs
ftotsB dzj oBr .

] HOdzdetsdzs dzOf tcOo dzj dzdd OB tOL o diAd]. dzj S Slsster

T O detsd LdEQUijlszdaisf etsf) 5 ftedetsHdBsMisd MdMisi &

Dy=C(s)y (4)

fl ckZzOHSCEB2 ddsesfjwodosndyjmMis?2 d (&)l s ededes?
S=t-et dzO tsdjdz dzj sMse j dedets? Rdese s jtedsHduj MS 2 dzd o

ClskO LOHOYO IIjfMmdes MoawL OdzO® Mts Mmkh jMise s9 Odad
BOlted Yy’ BsdsHsB]J.

LEOLOd]] ¢d&OMMO dhscst | tdid.duf BFdEBH ¢ dom S g
odHO (BB deptd) ¢ dzOHC 52  d3dats ¢ 5tk F @ty HipfsujIsiEoti2w j s O df
fotsedzj 3" ftedotsHddBshisd Hdv MmdMmisj B (3). .

1 OB Isdd3, ults otftsf ftedesHdisMisd HdY Mdhisd
Bsdzjj YiMbit?2 WottdkiCl)fGhllstsy Gdts B0sted ykz

IRiMMMdzj Hise Odzd | LOHOYy B Bhsesf jtodsHdyjmMSédr
mMdMmisj s M (mstswdade &3 d&ZO@ HJOCEBdOdd St W¥W¥dyd
ZOf Qo dzjdzdj Isjttedd Bhsetsf jtedsHdyjmMSidn € tdzj s Odz

I 1lstsdz dzOf tcOo dzj dzcfizf] dzdztzj ® IEyiysa)dusdfjtoyjjjls Glsdj Is d ks
Ctst WWdydjdelsr  dzddgj 2 cdzs?2  yOflsd kOCda MmdMmisjd o jH

fOOR] stetso .
T fomdjrddd o Jdzr s fedd3j dzgj dzedv d3j Ists
GOBddz stsdetser d3 df j f tesfBiflsdzRy d drds f tdd<on O B G510 ¢
st jtcOlststetsdz HJWW tctso Odgd W LIRS ZOf tcO9 dzj dad
dzj L Oo d fd ds" - ] J R. 1 Hdfp dzj 5B R tSHJdBE
ddzls j ctcdtotseo Odzd v Mmilsj d&3" , COC d3jUpdstHdzd \pjdAteSdzl:
f4tj ) dede" n . [ dzv  tej Odzd L
s s

oydd Bj ssHBo Bdets ¢ s j
dzj sBn BH J &3S sBtsBN dls dzs o 5 ftiz®d P& M ddey  df) de@dzd
Bzt jodsHdui MSdr MmMdMmisjd. Clts &Of tcOo dzj dzd J

tcOLodIsdw.

1 dyr ftoddztsy j dedw dB3j IssHise EtOodzj dzd?2 o YOfmilsdz
18461850 GBHOR s.cStsBd 9 dimmdzj Hsoe Odzedd o9 j &z Ek
fsRsh 8 WEdydd | Odi3d dz Istsdz0.
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RfMMdzj Hiso Odzedj L OHOY Bhsetsy jtedtsHduj MSdn ml
iMsjMmlse jdedzr 5 ftesHSdy jdedjd3 ftejHT HEMN j2 ftodo jHj
HSC OL OdzO0 BN j dzcdzgOW s jstej BO cStsBd 5 ddasje q
tojL zdz sOIsT H O dzdzts G 5 zOff tcOo dzj dad W L Odztsy § dg )
RMfdzj Hiso OdzdQf taC>dddgtsiEdy dgH jIs Mot HtosHEsdzY j dad j .

Ntcdodzj COIsjdzr dzr &5 dzOf tcOo dzj ded j 3 Bdzts e st jtod t5F
dmdzj 1o Ode Bizse s jtedtsHdyj MSda tej h j dzd 2 )
HdWW jtoj dzydtetseo Odedw™w o H 5 dz Hd O sdzOdzd f tesfistcOdzMmls
Mz edjse ' 2 ddsjtejfl] ftjHMisOodwjls, CSEHO 2O©OCI
Jvifkdeso ©O. 1 sHtsBdets] dhfpdzj Hse Odzdj L OHOY H Odadzats
azj Is .

s ddasjtej Mdesdgz Mdzzy0¥ ©lsdeshdashrt) 6§ jste @O oo,
HAWJ toj dzayd B oaLO@aE(®Yy Ismw dwdzse s jtedtsHdyud M d dsd W Iz dz€
fd fls j d3r dzj sBW L Ols j dz' dzts B Is! L ¢ MY sdzj deyd Odz
Besec s jtedsHdydesMmisd twjhjdd?2 Mdmisid M §Jti dj dedz
LOHOYdesastsfdf ted sH U MSda tojh j ded-w@L dpsififdsdedf W bztetk® oyc
fjtoj g dadzts? Rizse s jtedsHduj MS 2 OL dztsfyls! & . [
fzoB sdMMmdj Hise Odedes Bz ©OL Hj e s stedd dBdesce s jtod s

T S lststedatagalttsmisy j to OlsdsMaio) toj dzy tatediedvdad o to j d3j daC
ftej B dedpit)dtiitsh j ey dls  fesmisteOdzhise j dzded § ¢ i j B-Mip dzgae |
dmfdiHejshy ¢ sdj @aomiy UDHE ks tsdaistiydee | &sckis
fMdflsj s f fsdishLs ¢ O®Rdd Istsdzd OdzO

rdzv fMdfmlsjd i ECOLOMdG &3 f jtcObttsd HJWW | o]
CteOjorj LOHOUYd 5 ©Hs?2 qL,mtdns;fmmwommsls@tdzd#:w
Bdesc sy j ed sH dud f)%dezds § $ ©pdsij dgi® dgles Bz 2O s O o dzj da
st HJ dzj dzde dgv L{G@igiedg’H j dzd v G dzlpdaBE d 7 dMdzj H 59 Odzd -

N odzd BOjIs tstejHjdjddtsj &jmsts JMidj Hse Odzd j 1
BjlssHE®R [ OCLOd O, fMklk!: C(slttsdEsp O@iipeRPsE o
ffdfmisjd, © LOLjdB o dhMitd LsoOdkdd KBjssHO o Otd O
EflsOdztse dzj ded v RBzsetsf jtedsHdUuj MSde twjh jdd?2 ddzd to
ybts fsMmlstetsjddj KRhescsy jtedtshdu MS dizsd et | &6 6 ezt oy d;
MosHdkmw ¢ tOLtEejhdismisd tB' ydz' 7 ¥ kd ydtsdzOc
Rizsetsf jtedsHdUuiMSdn WekdCyd2. [ jltsH ftesBdtess O
teg " j ded 2 dzd dzj [31B8.m Md Mmisj d3

U  f&zOdyr HOd dzgj2hdo dhfdzj H s odQidiEiRs § § B d SH@{LUD)
Ctsdzj BOdzd2 oCdzt yjdz otftetshyr RdscesfjtedsHdyj nsd
LOf OLHT 90 h ddi3d Otcc z-e3g Wzt g deyfd O dztizldz] & otz tc O 9 dzj dzd
HgWW jte dzaydieso Odegd™ 5 dzOf tcOo dzj dedv o5 o j S sStodasa s

sOCtor j dzj S tslststedzPy f Tesdzjdgpdfyr dfdzj Hise Odzd 2
Bizsetsf jtedsHduimMSdn StdzjeOdd?2 o Mdhmlsj B0on i
ZOf 0o dzj dzdw o5 o jSChstedsets v MssezHddS s

ot
s te

1 tod C dzOH dets?2 BOI j B3OIdSd d dJdaW stedzOlsd < d t1Vv da.
I oS dzs yjrdEhjj smy sk&jikdls:, ybkt Isj qv Bzt @

MdMmlsj BOR ) toff jtcOlststetsds HWW jtoj dzydtetse Odedw™w ff 5 daC
sOLOOMsOd] d daj dj il OdOEsetse o (jmMikeddS) d
sj BO @R @BOI® ddHjtekzs h jj sy jddj it MtsL HOdzd®
HOdzdzts dz dzOff e © o dzj dzd d .

] ©OL©OBBIS] &Olj BOdyjMSs?2 kjstedd dBkscsy j
Is d o dzts ftod dzd 3O Is Eyofmlisdj dimidzj dzse Ols j dzj d3:
FnBORlssa © ¢. ¢. , skd yedsdjo0O ¢. ¢. , dbdzj s O .
sjdso® 4. [ ., dr HEBOCcOLdjo ¢. m.
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Section” 1

[RAATTTYARG[I T IO wrAarruvfrt,
[dvr [ oo RSO[ 3D ARITRSO rcrr [[otr32 {1 d1 3¢

{1 v [IRCcMm (O1T 1 ZRIJBUR
storlds Yorovyr rJc Jrud1d s

¢BHdQOdZdQ@9ISQd4139¢O o
dClss BddzmMSC d2 toj ¢ dsdzOdz’ dz" 2 Gc[sdaIZHthQrfr}I:Ism@WG t
dSCIssBj, sSOLORMIsSOdz

(fdsér?1ls
b o

I
¢ ¢ vt ol

¢ dzdzts Is Gryfigffiydz) H 2 j sTw  dzj detsS Odz! dzOW C©OjoOW L OHOYO M ddzsjc

Yyofmlsdr 7 ftesdLotsHdr 7. [ jltsHBE SO diysty fzs@a) d Hisiijdsdstsayg
cOLtej h diismisd ttOMMdBBOtcdos Oj di3ds2 L OH Oy(d.
sdzg yjorj IndaBpOOW L OH OYyo, dzj dzts € Odz! dzts Zfdztse dj , i34 Is

©OLEjh ddishls: .

stcOjor j LOHOYd M dzj dztsC Odz' dz" i3 EfMmdzse dw d&3d H
Yyofmisds ftesdL otsHdz" 7 dMmfydzj Hise Odzr 2dzs c izl Bis b dzts (
sBLBt s Ijstedd SttOjoarn LOHOY f dzj dzsC Odz' dzr d’3qd
ftetsdL o SH A A d BdBdzdsceOW¥ds 6 LIsdd L OHOYO®.

1O0nYHidd) 1 WWJiClkdods n f tedQddzOitsio SdeQ jteoj A dats
dj Sslstster 7 ¢ ZOMMBses HAWW jtej dzydOdz dz & ktcOo dzj dzd 2
Hdzwv  teOfMmh dtoj dzgdv € zOMMO twWOLtej " dqdgr » daj dzsC Odz' dgr =
BOIsj BOIsdyuj MSdn i ssHs9 . [ jlstsHtsds o9 joij did3av] , W
wodweh jesmwy BB jddjdBs B SsSHO §OOdj IstedL Oydd
Cotetej Clsdets? tOLtej M ddistsMisd daj dzsC Odzt dets?2 CtcOj 952
FPtcOodzj dzgd?2 Mts Md3i " Odzdes?2 HtetsdL otsHdzs?2 o Isj ted3d dzO.
dRtHdZ d3 BOBted yoOds ZteOo dzj dzgdv d dBBOISted yOd3 G tc Odzd yde

1 OW={(xt):t¢x¢t+mw0¢t¢T},T>0,w>0 e OMiNdZOIsted o O Isfw  dzgj dzts €
LOHOYO Hdzw MmdMmilsj 3" bkttOodzj dzd?2 o yYyoOfmlsder » HesdL o

Dgl%(ug— Ax, t)“ui+s(x,t)u+ f(xt), ul R, (1)

5002 0) 0 02 (6T 7 e 2 e =l o
utt)=v,(t), ti [oT], 3

Du(t,t)=Y,(t), ti [0,T]. (4)

1 H mt; & (n2 n)-50 Is t& ), S(xt), K(xt) d n-o j € ¥ tzidzS 1 (k)

dzj § toj tor oxizd t zBW; (n3n)-&30Is to dB(x), C(x) d n-o j ¢ ¥ tzwzC o)
dzj § toj tor fodel; @ def () chx) § o to o dzEzye Gy MY dzidf o] o7 o zO
W & dz$ y JoT]. dz0

lojHjd f toOilRr Piism s’ oxtg tH kS yoi- R )  dzts to d3ts 2
= gl ) 1A= e Abet) = e o (1)

XtIW i=1,

n%eﬂwwwme—“Mwowuiz
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[ 611 60&ur[ouvRrRsod rc1y RIA[I[OURSGE [M@ETYQe@dr ¥ 0 d ks § S by Floj dzyd
]l mMseh jddd dmMmdjHEzjlsmvy ©OLtej" ddhMmis! dzgj dzs€ C
wdzj Hizevo 515 detser | dzj q’w(a,ﬂ)ﬁ%(%ft)ﬂw(&,@dﬂuuq@h Oyt (1)

(4) MoasHddy ¢ { CodoOdzj dzlsdets?2 L OHOYJ HBZYW MdMmilsy d3

Dv=Alxthv+Sxtu+ f(xt), (xt)i W, (5)
BOMV%.0) 0.1 + CONOCT) 1,720 + K (% SM(x, S)ds = d(x), (6)

u(x,t) =, (t)+ %/(h,t)dh, ti [0,T], (7)

wixt) = Y, () + Apvaan, ti [oT], (8)

[ fdzq dz;tjte;tsrw(z@vqiw)w;tsdz@w ks ©jh OF6KIOFEOEEH
vixt). [ fdzd  dzj f te ] o vikdEOwo dz¥ [ ey d vd L o | (8RS 2 s tisjsH j d
W 2 deC (e d wxt).

stcOj o OV (AHOUP (-@8PYD CH6HHD Odzj dzls dz’ o fMmdzi HEzE
Wz dzeC yuft) woe dzw s e h jda A, L OBOUSESR LD dzj f o] te
Mxt)uxtwxt)) - g jdedi L-@8PUd d¢ 5)6 dffrj ok ts Geef dgj 2§ 2

qtsthHg@(x,t):*r:JxH,Jw(x,t):Du d, d&Obettsl, jhded Lts260 d

Mxthu(t)w(xt)) - 8§ " j ded § -(OH)OUd-EEN L i)z ls, uxylsts ¥k
wWxt)=DukzH o dzj lso steW & Is( dp)Mdzfs ocf{dsjdy I 3dej ftoj tor o dz” j o tots

v(x,t)=$q’w(x,t):Dua (B) ddi3jJ B uxEtEHEbdy sdwcy jls ZOs

Emdzse d-¢ &) (@ RMt)loViyixR[onf, tT[0T], s J fisulxt} Hagc uidded j
dzj ZtsC Oz dzs?2 Cte@)j ots?2 L OHOYd (1)

stes2C O dzj f toj W WolodzSay(d(@bu(xt) Wx,t)) dzOL ' o Qgjjldjwdzd j o3
CtcOjots?2 L OHOYd 51 dzvf telef tc dndigjsdedf™ E dc8F sd3 Md3" Mdzy 4t
ifdzd VWit odets HAWW jtej dzudsrsdiz0 FOGOY I g
PHiso dzj o tsteW jIs fjBj2Mlsolz BT Cdztso j dzdz' = (B Y Y W joteijj
Wz dzS WdtY ) Wz dzS uldty fizdxt) e W L Odz0 Mssls-@sh j dzdw i3 (7))

1 4 &Z5C Odzt dzkz¥ € to @ j8o) Iz ¥H dewO HirXfuids j(d§') ¢ d f j teB tsdzd Y g f
fj &3 2Mlsez 5B ¢ detso j dedz’ 7O o waia] WA +{ (e pg Omm,0dz ¢T}, I to
T>0,w>0:

5%

= At 7+ St )alxe)+ ), ¢1 [0,T], 9)
fl cteOdzd ydz' &3 EMmdztso d J d3

E(X)V(X,O)+6(X)\7(X,T)+TﬁZ(X,I)J(X,t)dt =J(X), x| [OM (10)
Y b S yq s 0D & dd Mk st | dad v dsq

L'I(X,I‘)ZYl(z‘)+X+f[17(|/,z‘)dl/, ti]oT], (11)

Wx.t)=Y,(t)+ ﬁﬁ"_[(v,t)dv, ti [oT], (12)
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¢ H Jxt)=vix+r,t), Glxt)=ulx+t,t), WMx,t)=wx+t,t), Alt)=Ax+t,t),
S(x,t)=Sx+t.t),K(xt)=K(x+t,t), flet)=f(x+t,t); (n3n) - BOIsted Ax.t),
S(x.t), K(x,t) d n-o j C¥trtzC \flkr) dzj § toj tor ovodrt dfcd; B(x), C(x) -
n3n)i BOIsted Wt o jd Is stz dzS k)i dzj § toj tor doda]; dgCz 29, {4 )l
Y,(t)dzi § o o @A} dzO

1dftejte o zOWVlxi)ed®ydeOjisfw tejh j dad j d3( 18290 H 59
duojMisds 7 dzj  te] (e g WY 2 dgShnpteie = V(&) icas(Fy B d &34 § s
dzj ftojtor odzlzs ftotsd Ljocimtidty v Iz ff 5o dfjjldcojtsiicw jIs fyj d3j 2 fls
HgWW jtoj dzydOdz! dzr 7 ktcOoadzj dzd2 ( 9) (x.¢)k Q[ [0 Bk ¢ i §) dzts
Wz dzC uitkd) d Wix,z) e w L Odzr ) V(KB dSwls ju s dzO dzt dzr s M tsls
(11)}(12).

Vdftejtor o\BAYE dz@s@kt)=T(x-t,t) &zOL " 9 OjIsMw tojh jdzdj o5 €
Hdzw fdMmisj &s7 EktcOo dzj dgd4') (& )" dite teMisils o fif dsrdeg dzi( .2 )

1tod W dS Md teiberd deddi(Xor) dzj dzts$ Odz' dzOW-( 120+ O @ fy dgjoH) Iz
BiksHBdE (O0LORjstedL Oydd [ 4] . I &Oflsswh j & Mt
HsfisOlsydy j bkmdssdw Mkh jmseotse Odzdw j H G@dls e j dac
Clstster j WwWodzwe sfw k fiydetSonddwod@lz) tetfsLdzts2h Ldgtehjlods?2 L OH
Eiksodv@d) . (1 MsOdss dzj dzts, ybts GHdsL ZOydkoY  t
dzj dztsC Ozt dets?2 CtcOjots?2 LOHOYd + SCodoOdzjdzsdzO jj €t

10Risdds, vyt jhmdd HGY{sdkddls d ds §ded] S dtE>
fsmistesj dedesets M jdedw o Ndesisd MmMEr mdj djf
fjtej B oeap't,ds Ists W a(adi wfwR'), B ZOHOs h OW dzj fte] ter o dz
fosdL o sha sd™+™ ¢ DEP W buo dzjlso stgws h OW  bteOo dzj dad

VT T T &x H

(xt)l Wi &fdztse(daj)ds W(e2dw j sfw  d ¢ dzOmMdui MSdd tej " | ded
(1)-(4).

[dlsj tc@Iskzts

1. ] cOcEoEOj.o j L @ OdwPhmdyjMSds bktOody dzd2 &OIsj i30OIsd yj
1410, 18A8 In..

2.10cEMje ¢.f. 1TOHOYd fMts MBBj " jdadi &3 Hdv -ROBEL &) dzdh? o

3.¢MOdes9a©® ¢. v., [ QOB OjO [ .48. sttwctej ClsdzOY t©OLtWj " d At

CeOj®OROY H&Y MdMmisjd cdfjteetsddy MSdr kte@szjvdedf2l ,/ /1 d
3-4. 334G

4. 13z30BOjoO [ . . ltedL dz0C d GHdesL dgOydes?2 tOL e " ddi3sMmisd
HQWW jtoj dgydOdz! desc s ktcOo dzj dzd 880k [ r W-d98G -Byd 3] - a3 CAE] BO. d KO

5. 0BHCOdRSBS00 4. 0¢. [ ©OLGJhdEshsd GHAdS2 daj s Od' dat
2005.-5 . -53 ( 1u47.y8.

6. (BYHiMbojdMSd2 1.[., cdjdSt 1.1. sdhEyBT KOO iIsEd
HddzOdid ¢ 4§ . -71968:5 9 20 §.0,
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{ wvzreuvl 1o 1 RR [U 1Yt RrRIrRY[ESJLL tULZ0[)
{riis 1(JRLUIBLVIEB wRuU[[ 3 Vit ¢l L1 RSB
I yoevuvy 3m P JIRYI L1 3Mm
¢BHJCOdZdS 890 1. ¢., rkzd3GcOLdjo ¢. m

0Cle BddzMS d2 tjcddzOdy dzr 2 cdsdylz HOdptis® @ dzdzr 2 |
0SClstsBj, sOLORMOd

¢ dzdzts s OR oz HIzj Isfw o fs
J dzd dzj 2 dets 2 mdmisj & cdy
Hd dgfilse j dedetse s dgdets e st j te d
sdzge yjor j Cip@R@god®™ L OHO

ftesp t fMkh jMmlseotse Oded d JHddMmIse j
jteBtsdzdyj MSdn EtcOo dzj ded 2 . 1 tsdzlz v
S H qnimjsﬁ]CIs@B;Oqgchdde ttOMMmMd3Olstcd o O]
Yo, BdastedH tgdexffsH dadigfsitse sdzd yj ¢ ow

oLt ddsshls:  fdhmlsjd cdfjtesdduyinSds ELos d

Bdzsc d d&3d Oo Is tstc @BiZ] , skdizisddz [ 1

1 Mok j [ 4] dhmdijedGikgse fidde dys o ) Ogaizg v o

fJtedtsHdyYOnSds2H d&av"OHG d f | te B ts dxteQofipgitddd 2 n dom sy @3f) Is dz' -

fjtcosets fWHCO, ftodojHjddzs2 € € Odatsdzd uj MS s BL
| ®sdscwoWdd [5] JdhfdjHseOd ssfwsh © Mih

fjtod sHouy M) " j dad v dgj dzddzj 2de B MdMisjds E6Oo dzj dad 2
t OmMmMissIsted d3 dzd qu'dZ,cjl)dz,IZB mMdmis] 3z EteOo dzj dzd 2

L:;J+an_F uxﬂ—Au+f(t,x)+nF(t,x,u),ui R", (1)
GHE,, A-1 5fls v oz -BOtedhft/x) -dL o fiyls dz ¢ ¥ tridzC yd W dzC
E... E, - n- ®gjtedzsj ojh jMmlsejdadetsj j o€ dzd nxs4xis..xl) e smls te
(t,x)i E.,; Ft,xu)-n-9 j S wS ynp0:B30dz’ 2 § OO Ists.
(fQdzd o MmdMmbjdj HIWWjtjdydod d'n ktOs dzj dzd :
fstewHSO (1) (n¥npfrlegOisdedfPyi v o dzv ¢ Isfyw  f silstsw dede’ o3

g=

e [%)
Fk=diag§,,.r?f)k,§t,..l.),(sﬁ, b, s, m+l=n. UBGEHO MdMmlsj 3O (1) tc O

fesufmdmisy &3¥ M ©OLdZdydsy &3d HIWWJjtejdydod dvdad
CoOLddzddzj 2 cdes? cdff joetczdyj MS 2 fMdmisj & ktOs daj o
Du, =Au + f,(t,x)+ aF (t,xu), ui R, i=1m,
Du; =Au; + f,(t,x)+ [t xu; ), u T R", j=m+1n,
)
_pL A
17 bk_'

SHe TR m+a%w&

Vi o] ter oV@@W dze@a@, %) = (u,(t, x),....u,, [t x),u,.., (t,X),..u, (t,x) &2OL ™ & O Is W
Bdese s jtedsHdyui MCdd tej"jdedj 3 o N tctEELtxdlzd ffafz™ fdatk
cdfjteBtsdzdyd M2 fdMmisj i3 2) , z te Qjofyigzcizd v W &z dgS
u(t, x) = (uy 5 Uy (65, - U (65, U (6, ), 0, (X)) Bzt 6 54§ tod 8 oy dz@i 5] t67 o C

HWW jtoj daydqielzj 50 B HWdpte ] BOR®RES j tod Mlsd § dgj 2 Mistotize
sBr Cdzgtso jgdzr @ HAWW jtoj dzydOdzr dz' & EtOo dzj dzd 2 .

) 2 ={u:ul<hh>0}. ljHf sy dd, ykt
i) o j& sdgley d ¥(t,x)=(f,(t,x),..., f,.(t, x), f o (t, X)L (6 %), (& X)T Ey,
Bise sy jedsHdudd tx §f o j-§ s H 53 (g,w);
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F(t,xu)=(F(t xu)...F, (t.xu, ) Frut. xu . ). F (L xu)) o 5B dzBMdH (g,w)-
fJjtedsHdhxde@otidtts 3] todzts wmib dsd Isj dz' dzts

i)y f(t,x) d Fltbxu) Hiso dzj Iso SteW ¥ Is tcOo dats d3j to dzts dglzc Iz fy dlzt
f5C 0L 0ad j0B)) dF@xu)-50C x| Ekmdsedsu: [ dfhdyo

|F(t,%,0)- F(txu)¢ Fl(“)‘<- X" +[a- u||),

¢ Hgi (01), F, =const>0, T,ui H,.

s S kY dsmisri) zmdada dfsd j i EMmdzse dJ o5 (

A dz o OB SIs' wo dzw jIsfpw  dzOR sy H § dad § HEsMis Ol
JHddzmls oy djesfsicts] sHd yj MSsets tojh j ded2). dzj dzd dzj 2 dets?2 e

I mdmisj &3d (1wifesdLoajHijd LO
u=Ty, (©))

CHT -1 tMis 5w dzdzOWn3 i} dsD)liste PydBo * 2 dzj d Neg jindslsixs 2.
vdd3 MOB d3 ddsjd &3

Tp_v+é FkTﬂ=ATv+f(t,x)+nF(t,x,TV)_ 14
o dMis )ikl dsdets 3  oT *fif dsjdziz@ d
u—V+'r'1F]:ﬂ:A*v+f*t,x + (L, %,V). 5

1 H =TI, T, A =TAT, £ ({t,x)=Tf({t,x), F (t,xv)=T*F(t,x,Tv).

vOCdd BBEOLBEG, ¢l RN didfdish iy nePEedd  § 6]
Bsclzls B lag St qHodjOuGjts dzO dz! dzf d3, Y SteHOdse ™ &5 d dzd Ists

10RjIsddz, ybts dLEYoOw ot t Mmkh diyydns ss@dsd
g hjddw MdMmls) &M ofdwddsh (2 ROwBOCkjEdmisdyj e s?
ftoj H] SdZOC O Is,L, Bt dBRITBuisj ¢ s SHddZOSso zs Mistlz!

t Offdssedd  sj§jBi(E,) ¢dphilg] e od T bkdf Yyt
9t X)=(0,(t. X).-..9.(t.X) (@.w)-§ j ted 5H d WithSedirso fitg lso Stew « & dE dslte O

Ehdztse d¢ | ixdzEpc 5@ Of ©4d j(OBidds 56 tc Oded W j dedz’ R ?.is dzts tc d3,

I S dzaHiE,) sl tejHj dzd 5 Lsq jQcOdststis 2 @ GSlssBLOy0Ojls ¢
W 2 dz® i, x)i H*(E,.) o o j-% bsdafPyltsx)* (Lo)(t ).

U st Ipdzd o f sdzdzj(ide, @ Isfgdzsiplaftp>g IdoCAidsi , ylsts
0<memfdflsj2BOH 6 2MC O s (w)-dgfy deod jsdadftil ) Gz § x dLs
¢ dzO MMIE,,, ), Colststety- OffpRfsHdlsmw ¢ Bzsesf jtedtsH d Yy
fstcsyHO N jets EZtcOo dzj dad W .

{sBjIsdd3, Ut Lday] afpd] Otddj BEsse v
hg g

y M =

0¢ e m=min{m, m}, m=—_"" oF.
6 7

GHN , F, F,-f sfls 5w dzdz" | .
ltcd HBSOLOLjd flsej Isjttej  dmf sdfw k2[jIslgyY A j
st Bi sOUQREFBEY BN M jMiso il jHddhise j dzdeC
by €9 tx) s j cOlststdH tso dzj Iso Stew s h OW Efdzse g
g * (Lg' )t %).
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UBGHO WEkdS ydw
u” (t,x)=u"(t,x)+ g’ (t,x)
EHBSWJbSBmWﬁBdhﬁ%ﬁ@ﬂ@M@@BHduimgdﬂmmihJ@di$
GH JU*(z‘,x)z(J;(z‘,x),U;(t,x), a. (¢, %), 0. (t,x)..., (z‘,x))i u(ﬁ, R”) - e joded g
s j Ismo ks h |2 daj SHdEESH dzs2 fdhlsj d .

[dlsj @kt

1. Cesari L. A boundary value problem for quasilinear hyperbolic systems. //Riv. math.Univ. Parma31974.
~ 2 :P.107131.

2. Pucci P. Problemi ai limiti per sistemi di equazioni iperboliche //Boll.Unioa¢ Mal. B. 1979-1 6 . -~ 5.
P.8799.

3. Bassanini P. Iterative methods for quasilinear hyperbolic systems in the first canonic form //ApplL98&aal
-12. -PID5117.

4. rifmsCtse w. | I et ddd dhsetsf jtedtsHdru MddE] dsJ
FtcOo dzj dzd2 o qur]lsdzf n HftesdLetsHde 7 M fodshi 8 -un REDDC-Is j tod fls
4. 1 463D

5. vdEB j sy Odese 1. v. I wyld fitedsHduMSdiabs®j h j BEE OL o B
184fy.

6 . tsyHiMmMbe j dMSd2udmlfj d3' (a GaCdsdzdidej12.dz" = EZtOodzj dzed?2 d
HdzOdzsd € J . -7968:5 9 20 IA§.0,

7.1 B | .1 Jdbtesfsd MSd2 5. ¢. ofmMdiBflssilsduyi MSd
1968. 408 M.

FRAACTCVAROS T ZID vrarrufrt rNsrawrwl {[uun
IR UL sy o1 r3IDIIMdpww

dBdtctse ¢. D. A @jd) POBPEQP dz2s0 O w. | ., UvO2h
Mm. [ BMB"r ORI HBO Ols™ dzH OO " ¢ Is ¢ s O i WARYPISADIAE j IsIs ' ¢

0 dzdzts s Ory'dds'. fglsf@ j ©C skl dzj S MOdzH OteH' Y tsdzH Odzk Yy Os Y wer b fipj to
NN2ifMm dz B' 6 c¢qi j S s dzj C fiylspGiij drQdy lsczts T IsliOWIH L ¢ j b€ j dzkz

s dzls  MEddifjjiets € 5 &Y oz € fite dzd s dz, CoOHEd] dzj €, B Qiza Ok j todz
i jeCts®fdjChn 02d BOd& IsjWHjkzdjts.

LT YT O HdW W te] dzy O fyd jdis Jsw iz tsdz g dzH j sk E Is j

Bisdzfij sOB " dzOH T . t JIsl’ SEd3d dzH J szH " W Dtelsil todz D
>1||24fr] dz YysdzHOdE Bd f IIsOB" dzOHWZ]. S o PHEGOEPS Klo"
fMd € "ldeHtd Is * dzh ° tcj sls’ yDdzj JHJBJE & Do ®IY ff ez dizr O tdn «
mMde" L " dgh’ tod Isls'Is Exells? pdh " dz ¥ Y HazH Oy ‘daj tedztz' wic LFIgR B °
Gy jteSCtsd3f dzf € O2dzr BOdzr dzr w B ' t6 ISJ[X2AJ 2" dzj IsE B de

rodzfr > OO0OHO2HP "y 'sdz danff§ldede dzy d BAHTISYO fly J W Y JII2H
B ' to Gq’q’JtQQtsdyj’dzJer] 02 dzr BOdzr dzr sjWHjEkZcj] 02 dzOdzH
>1||24fr] sl tedzj dgH ' tolzH* "LHjEZGj HDQ j dBjjHWH.] 2dz} 2 @b
h jh "' dgded dzq’lsq’QOdzry s tcH j Odzzr iz Y OBIsOBRBOMBHL ¢ j Isj
HAgWW jtoj dzydOdzH" ¥ IjWHjEdjteH' ddzlsj ctceOdzOZHT W Otedz

J‘LH‘W BOY MOIsT d3r L tsMmr IsSiteH J ¢° SOf Mm" tc &3O &zOtc H
I"dz pH'MIs" W dgje' L' dgj dzOVy Is 02 dz" &30 dz’ 3 D dzj ¢t

sjWHjbkdjtt o&jd Pl Seidyjdy) Sd) vhoO OOMn’ dHO B 02 dzC
1 OVl 0O2der d3Odz" dzf Y pdej SwBLWWIdydgdals'®™ Mmrorylsr
BJto' dzfp' da
Xy = Mg a,x; k=1,..,n (1)
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1 OL dépie,e,) ypdaj YUt dzr dsHT YR LBOYISL OB OIS dz
fn MOdzH Otc ey 3 Joff) ‘gl z] ¥ My O flz" BOdzO » C
jtejdzydOdzH' ¥ bjWHjkG] Cjdzjls' dgHj 2
X =CxX. (2)
1) IjWwHjEH' W sW X O00r &jdz Mtsdz 400" dz Mp2¢ j fy
sSW YOO0" dz vysmr f OdzOd3fL:

E X8y = E § By X -

k=1 i=1

sjdzj i BJ dzg ' dz;ldeJtGH‘ Jdzg "L j2° ¢

X= Zx €, X =Zi-ek,C=Zciek.

i=1 i=1
XilsT w 3D dz' dz fntswor Hcf WjtejdeydOdznr vy IkjWH kg
SnHtHj BEdzOIS' [ddz@R2 GBdBEbIdjj : 3" d&zO0 Isj wH® C stg" dzH Odzlz*
cxX = ZZakixiek
=1i=1

WL Hj dz' dg' tslsftGDOdz cdf jteS @B dzj € MOdzHT ¥ I

3" dzOdzr OdzOd3" L :
CX = Z Z c}-xi}ﬁ-ek .
k=1j=1 i=1
[ dzH smr J ¢ SjdzH " CIs" W tsW > OO0'" dzH OO B' toH J 2
BT 2O Y N2]idd OdzOB L

— kK 1 —
Gy X; = c}-xi}*i}-,k =1,..,mn

I jEjteH W CEiWWdudjdssjte d sjwjmls i & L

Z C_;I'Yiﬁ' == akl:: Il-;k = 11 ven g FL. (Sj

J-'Ha@aﬂzn(};ﬁ’;momﬁ,cjmom Bj dze ffj LL'HY IsT  jJdB3j I Odze j B te O
AN243Mm d OdzOd L .

1"z NY1Hn24d v hjh' &3 (2) WU Is fusH WE ' yw j ddsw dz' yu
C=5191+52‘92+'"+5nen>1DdZJ"G:{Hﬁ'} cdf jtel sdif dzj €M Y12 jdz v
S" Oy Isr d&zOter dz BJtdJH' Yybpdzgj YNnNJ3jcegd B t6 (2) Mrory

[Gjt MWD Yu2jdw hjh' BHjte' dz W OO dzH © B ¢
hjh' &g BOt BEZNO, Gdu®]IL'Hjdyfz < Bl psocOnizn & dza ¢
Etc' i)' dzH j ¢ mMrorylr HdWWjtoj Byd QdEnj'ted jIs j wBHQ tdzdz™ fiyD :
dzOy Is T BtsdzOls" dz BB ®alrdjO MO, to ShdgHO' d36L cHdjtfdg’ tetf f d3tf tsbk ' C tdrjo ¢
MsdimO@j sls', B' 6Oy ok CtodiifdjSh MOdHOE et f' dzH
s" tcOYSss d3f dzj € MOdz HJ G j dzH B' dzH ' t6j H ' . Bn@pyj jisds * € J |
cdf jeSC sl dzj €M MAH j.¢ jf di) CedeplO ey dz ¢ dff j teC B dzj € M
XN2iMm dw j¢° (Mmifm' Bsd § hr 0OH' . (2f)de ©dG Ot)
Nodzj (2) Y 3O0' d" W Csi Ke@wldj dis Pldk’ BiaS 2O € s i3y t5 dzj

1Oy T & MOd YuOtaOfyss tcORFWW. j toj zydOdzH' ¥ kjWH] b

Ky = 3xy + 6x, + 6x5;
K%, = 5xy + 6x,; — 6x3;
Ky =xq + x, + 9x4.
s8I R B dO IllteH] BESA&ZOHT :
c1¥i1 + ¥ + GaWs = 3;

21



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

c1'}"121 +C:T12: + Ca'}’fa =5

c1¥iy T E2¥in + Ea¥iz =1,

C1¥ay + €2¥5 +€3¥a =6,

C1¥a + C¥5 t ¥ =2

Vs T €V T ey =1

5112311 + Cﬂjalz +53T:313 =6,

€1¥3y T €2¥3; T C3¥a3 = —6;

'51}’5:131 + C:T’s:ii: +53T§3 =9.
Ivdz yn2jd v Bt hjh' @k dz' v BOtodzr v € tsdi3ff tsdgj dzls
Cl= 30, = 5;{,‘3 =1;
Vit = Vi =¥ S Vi
—}’3*' _Tﬂ _Tﬂ =VYaz =V33 =Yz =1L
Vs =Vaz = Vi3 = —1.
1 Otcdzr ¥y ﬂ‘ ©0z0 O dz
[ M dzH O2 Y"ter dzf dgH" ¥ " tcOYIsr dzOtcH' § O2HOdzOdz f

€1 €2 €3
€1 €1 €3 €3
€, =3 £y gy — e, + &5
€q €q g, — &, + &5 gy — e, + &5

dtsde” a3 dg, (1) M L YW Is jHufryWig dejjtelzyqf ©AzH M dz ( 2)
tejls'" dzhj] CEtGMjlskzecj BGAEOHT , 3" dzH O:
C=3e,+5e,+e;;X =xy8, +x,8, + X385,
Oz cdf jteStsdi3f dzj €M MOdzH Ote N1 23 M’ ¥ BSDOtr HO G E t
cHjBdjslsj to

1. dBdictse ¢ . o., sid»iB0Oj9o0 A . te ) deyldjQadgHs dytf dzis § By H jTZ2
CHOOLOY MIsOdzH ODITE IsBQ Isig d30||S:)CfdﬁJO BisdzOM OD' ¢ Qo' fidsq difj YO t€ O €' tsydaW §
BOIlsjtcd OdzH Oter .  ¢iddd@@sre.. 2016, 121

2. dBdtese o . 5., sjdszBOJeO AL, SOtOC jdztsa O w. | .
HdWjidzydOdzH YsjWHiEH' W Pt G@EOLd "B dzf 3" ypdzi B' dz' d3dz' ¥
ddzdzs o Oydw IsjdzH j deydw dzOter e -lOosys'r tc B Q dz' £ O teCOmizizty | teQ rdag ddscflz” v d3¢
sIS MisOdzil1201B.. 118

3.¢Bdtetse ¢. DOD., s jQEgHj'B OjlI02Q] HAj. H diWddjfitc j deyd G/czBa OY * 6 WHp 2d
Bjtok CjVW' Mis' &0z 3@ d W@ LS @ di3H Ote’ dz' W todsgzisds ¥ @izy Y Q tisQizkt' | Yo |
o?,Ols;tchdZHq)mfxmtODfEDZ]? B.117

4) sdzlstew ¢ d dzf . I BT Cdztse j daelD g dzi gEFW . j e P A GO BA | L

{eAR[JCARC TTLZ[U1RE TRAALTTIVARGI?P1L3IM v ¢l
veuvlotofof VItcs¢

GHO2 [., (02T MROd ., [ ttLOkOjoO
[0OLd2MSd2 dOydedOd dr 2 kdde §Oi@E jnks Odal. | .

I sdzzyj dzr Stedisj tedd dzi tsmy dquizdeds tsoieisstn Isixftc Giodelzj drdd™
fstcWwHCO.

} emd=[0,m), 1<p<m. qloeOmMmdsilsttdd HdW¥Wjtej dydod
Ujlbe jtlssets f"HEO
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(r@1Y'®12y'@)' - ve) |y 2 yt) =0, (1)

GHJjVidzgj ftojtcr ydd®W 7i( HOOYHT dzj f toj tor o dats HWW
sy dlsj dzr dzOY. W kdzS yqdw dzO

ANzdzC ydyel- R dzOL seo jds tojh jdedjds bktcOo dzj dad W (1)
r)|yit)|”? yit) Ho O HT dzj f Moy Jotc p distpd teilz j BO d BEZHBo dzj lsots
dz0 .

LicOodzj dzdj (1) dzOL '™ 9 Oj stipva) sfyydipdef” ST HD dfz¢ ¢ 8
ih jMise ¥ >t Yd dzj delzdzj o7 jY(Pug 2 Qatatkprdzd ™ (1) IsC
y“(t)=0, i=01, k=1,2 ) fteslsdo dzsds Mz yoj ZtcOo dzj
dzj sfyd dzdzv Is s te dz' .

ltedPp=2ktcOodzj dzdj (1) HjtejrntsHdls o dzddzj 2 detsy kteC

(r®y')" - vit)y()=0. 2)
] OtedOydsdzdz’ 2 &BjlssH dMdzj Hise Odzd W sy d dzdzw y d &
or MsCsEts YsWHSCO i feowy! fMts M jClsteOdz dz

HOgWW jtoj dzydOdzr dz" = B jtcOlstteses ntstetshts L dzsy j dzr o

[ HdzO¢ tsls /W hdgQjf o to j AW Isj stedw sfyd dzdzd" ydd EktO:
f sdzdets?2 34 to 4 .

] ttOBtslsj [ 3] i sdzlz yJj dz" HsMIsOIlstsydz" § Efmdztse dw
syd dzdey ststcdesmisd EZtcOodzj dedw (2), fHtoddjdww tjLizc
MmOteH d ,sfdpdiz@ C L WWdydj dalsr EteOodzj ded?2 (1) d (2)

l HOdzdzs?2 tcOBtSls] Ytsdzkyj dz@ HBMISOLsyYdz §j bkfdzse c
RZOZzOcOVY ftojHOoOdIsj dz' def §| BetOded Y dedw dzO S5 W W

) efb=[T,@), T20,1<p<o dL,, *L(rl;)ifeshistcOdhiss s {5yl

pjLH] Ctdzj yde 7 | ¥ mdeChfdddiszt WrOstster & ¢ s dzj YdzO  dzts

'O\H

1], = %(t)l f@)° dtO

l EfAC(r,1;) T s 5¢ Izt]’ dzts iy Is £ qwgl;dz@ dgd2 OB Mmtsdzs Isdets dzj
ftotsdL o tsH dz" fjteo s{BN] frsdew v S eNsielbs o fil L,

AC,, (r,1;)={fl AC;(r,1;): fV(T)=0,i=0,1}.

Y § e A°Ci(r,1;) 5B 5L dzO wdjdh) Isdgdiss W ZAES ¢dI?) Sday HOY  dL ¢S
5BtON OjIsfw o dkdr o dzj Ctsbtstes? sfinadshisd B
BEZHjd3 dzOL ' 9 Ols dz;lsteqfa,o[(bdzuqmtﬂéq,q. sB L dZOYOIs

l zmsa Ca<bCo d ftsdtsy dd

1
2p i

a 6 a. Qpi
Az,O(a,b),p,v,r = Supﬁx_ t) pV(X)d 8 @‘1 pl(x)dx8 )

a<t<bgt

[

1

%ﬁ x)Prt IC"(x)dxgpi,
(; -

b

a Q
Az,l(a,b),p,v,r = SUD@(X)d 8

a<t<b gt

e
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1
at 6 & Qpi
B2,0(a,b),p,v,r = Supgt - X) pV(X)d 8 @’1 pl(x)dx8 '
a<t<bga - Qt -
1 1
oraP . Qpi
Bz,l(a,b),p,v,r = E@(X)dXS gx t)pl g pl(x)dx8 ’
a<t<bCa + Ct -
A apypwr = MAXA ooy o+ A acab). pw.r s
B am).pv.r = MaX B, oapy pv.r s Bt purt-
L kfylst . HOdzjVjde SisHadONEds] Y dEOdedzs Y d Is | & dzO  dzO
[0,8). & detet ¥ J@H st Ougasdgs EEIERC LY, Ukt
9 g
iy P 9dx= i P(x)dx
T 9

l BGBL dZ@\ﬂ-qp-Bz AZ;(T,n),p,v,r +SUF(A1;(gt .9), PV, 1 + Bl;(gt .9), P,V ,r)’
T 9 9

6 1B, (9= (x- G)r (%) dv, () =(x- GV
[ deOwfm: dzO5]tc0d slsOte@yddede 2 &jlssH dmdzj H
FtcOodzj dzgd?2 ydlso jtclstsets fstewHCO(1), (2) dd&jj os:
v stej @30 dzdf
ﬁmuAU,p)=0,

st EtcOodzjdzedj (1) dzj sfmyd dzdzv Is tste dats .
ddzj Hmisp gy 1
gmNT,Z)=O,

stz e O o de) dagf 5 My d dzcdzv Is ts to dats
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ON THE SPECIAL PERIO DIC PROBLEM FOR A
PARTIAL DIFFERENTIAL EQUATION OF HYPERBOL IC TYPE

AssanovaA.T.
Instituteof MathematicandMathematicalModeling Almaty, Kazakhstan

Abstract. The special periodigroblemfor the partialdifferential equation of hyperbolic type in the strip is
considered. The questions of existence and uniqueness of a classical solutalofgtrwaves type to quasilinear
hyperbolic equation of second order are studied in the strip. The sufficient conditions of the unique solvability to the
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investigated problem are obtained in the terms of initial data. Algorithms for finding soluttbe 8pecial periodic
problem for the hyperbolic equation with mixed derivative are constructed and their convergence are proved.
Key words: hyperbolic equation; periodic solution; parameter; algorithm; solvability.

1. Statement of problem.On the sip W={(t,xX): - @ <t<+ g 0¢ x¢ 1} we consider

the aperiodical problem for hyperbolic equation second order with two variables
2

U At u+7@- )M+ £t,x), 1)
g it ,
ut+T,x) =-u(t,x), X1 W, (2)

where u(t, x) is unknown function, the functiona(t,x) and f (t,x) are continuous oV,

the numbers >0, T >0.
Probem (1), (2) arise in the study of mathematical model of rd&dCLG-self
excited oscillator described by system of telegraph equafibis:

W gi-L®, H o Gu-ct, ()
MX it X Mt
with conditiors
R, ><=0+u| w0t BoU ><=1+b1u2| x=1+b2u3| =1=0, 4)

where u(t,x) is voltage,i(t,x) is amperage, theRC,L,G are distributed resistance,
capacitance, inductance and daantivity, the R, is output impedance of the amplifier, titg, b,,

b, are constants calculating bR, C, L, G.

In the monography [6] are considered a three nmadttieal models and, using special
asymptotic methods, study the existence and stability of their periodic solutions. In contrast to
buffering, which is quite universal and occurs in equations of various types, the concept of "gradient
catastrophe" is appuiable, generally speaking, only to nonlinear telegraph equations (and
hyperbolic equations close to them).

Periodig aperiodic and nonlocal problems for partial differential equations of hyperbolic type
are investigated by many authors1[¥]. The existene and uniqueness of the periodic solutions for
the hyperbolic equations first and second orders are proved.

In the present work we consider the partial differential equation hyperbolic type of second
order with aperiodic condition in the strip {@). The partial differential equation is specified as a
linear and nonlinear terms with respect to the required function. We investigate the questions of
existence and uniqueness of the classical solution in the strip to partial differential equation of
hyperbolic type and its applicationgor solve to considered probleme use a method of
introduction additional functional parameters {A2]. The original problem is reduced to an
equivalent problem includingf family aperiodic problem$or ordinary diffeential equations with
introduced functional parameters and integral relati@dficient conditions of the unique
solvability to investigated problem are established in the terms of initial Algarithms of finding
solution to periodic problem acenstructed.

2. Scheme of the methaat W4 =[0,T]2 [0,]] . Condition of aperiodicity by Poincare

type is written in the following form:

u(T,x) =-u(0,x), xi [0,1M, (5)
We alsointroduced a new functiomwft) and added the condition
u(t,0) = nft), ti [0,T]. (6)

Assume the functionsft) is continuously differentiable ofi0,T].

A function u(t,x)i C(W;,R) having partial derivatives %i C(W,R),

2
MI’ C(W,R), %I’ C(Wr,R) is called a classical solution to aperiodic problem (1),
X
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(5), (6) if for all (t,x)I W. it satisfies the equation (1), special periodic condition (5) and
boundary condition (6).

Problem (1), (5), (6) is reduced to an equivalent problem, stimgiof the family aperiodic
problems for the differential equation and integral relationth wespect to introduced a new
unknown functions. The algorithm of finding the approximate solution of the investigated problem
and its convergence is proved. The sufficient conditions of the existence unigue classical solution to
problem (1), (5), (6) inhe terms of initial data.

3. Reduction to an equivalent proble@n the restangl&\ we consider of boundary

value problem for hyperbolic equation (1), (4), (Bfroduce a new unknown functions
V(t’)() :M, W(t,X) :M_

Then problem (1), (4), (5) is reduced to problem

% = AL XU X) +/[1- U2 )+ F(6X),  Gx)T Wy, (7)
V(T,X) =-v(0,X), xi [0,1M], (8)
u(t,x) = nmft) + Xﬁ/(t,x)dx, wW(t, X) = A#t) + n“*% )0 We.  (9)

Here the condition (6) take into account in (9). Condition (8) is obtained from (5) after
differentiating byx.

A triple of functions(v(t, X),u(t, X), w(t, X)) , wherev(t, X) | C(W, ,R), “"&X)i C(W,,R),

ut,x) i C(W,R), Wt,x)I C(W.,R) is called a solution to problem ¢)9) if for all
(t,x)I W. it satisfies the equation (7), aperiodic condition (8) iategral relations (9).

The problem (7), (8) at fixedu(t,x) and w(t,x) is a family of aperiodic problems for
ordinary differential equations with respect to(t,x) on W,. The condition (9)allow us to
determine the unknown functiongt, x) and w(t,x) for all (t,x)i W . The variablex is played of
role parameter of family and continuously change§®m] .

4. Solve of the family aperiodic problems for ordinary differential equations with

functional parametersgConsider the family of aperiodic problems for differential equation (7), (8).
We integrate differential equation (7) by

v(t,x) =v(0,X) + tf{A(z‘,x)u(t‘,x) +/ (- u?(t, X)W, X) + f(t‘,x)]dt‘ . (10)

In the relation (8) instead of a functiarfT,Xx), we substitute the appropriate expression of
the integral relation (10) under=T . Then we obta

1T
V(0,X) =- EF{A(I,X)U([,X) +1 (1 UR(E )W X) + (£, 0bE
0
Then, the unique solution of family aperiodic problems (7), (8) has the following form:

v(t,X) =- %HA([,X)U(I‘,X) +/ (- u?(t, X)W, X) + f(z‘,x)]dz‘ +

+ tF[A(z‘,x)u(z‘,x) +/(1- u?(t, X)W, X) + f(z‘,x)}jz‘ . (12)

The unknown functionv(t,x) will be determined from family aperiodic problems for
ordinary differential equations (7), (8). The unknown functiarfs x) and w(t,x) will be
determined from integral relations (9).
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Since the functionsi(t,x) and w(t,x) and v(t,x) are unknowns together for finding of the
solution to problem (7A(9) we use an iterative method. The solution to problem(gj)is the
triple of functions (V' (t,x),u” (t,x),w (t,X)) we cefined as a limit of sequence of triples

v (t,x),u™ (t, x),wr (t,x)), k=012,..., according to the following algorithm:
Block I. From family of aperiodic problems (7), (8) we find the successive approximation

v (t,x) and its den’rativew forall (t,x)1 W :
v (t,x) = - %HA(Z‘,X)U(k'l) (t,X)+/(L- [u*P @, x)1)H)We D (,x) + f(z‘,x)}dt +
+ HA(t,x)u""l) (t,x) +/@- [u® @, )P )w 0 (@, x) + f(z‘,x)}jz‘ . (12)

W = A(t,X)u(k'l) (t, X) +/ (1_ [u(k—l) (t’x)]Z)W(k—l) (t,X) + f(t, X) . (13)

v(t,x) _ v (t,%)

Block 2. From the integral relations (9) undet, x) = v® (t,x), m TEE we
find the functionsu®™ (t,x) and w® (t,x) forall (t,x)I W :
X x (k)
U (t,x) = ) + YO e dx, W (LX) = At + ﬁ“% . (14)
0 0

k=123,....

The realzability and convergence of the proposed algorithm is proved. The conditions
for the existence of a unique solution pfoblem(7)d (9) are obtainedn the terms of initial data
Suficient conditions for the unique solvability of problem (1), (5), &8¢ establishedDepending
on the function 77ft) , we obtain a series of aperiodic solutitmsriginal problem(1), (2).
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Red[ (rJlo LR VT[tRIITRY[HSRM [[Z[1RH
I zrU s ] wf38] [ @RBU[[ 3 [TRAA[T[VARG[?13M U
I yosuv 3Im 1t1R1Jir13M

1 1¢BOEse Odzpzso O 1 .
dSClss BddzMC d2 tod 6 dsdzOdzizadizdd | wfflsy Gtcfflezo j dedz’ 2 Iz
pCIstsBj, sOLORMISOdz

O dzdzts s Olytefcfio j Hj de Odzestedlsds f sistetsjdedi fjtedsHdyd MSdn ¢
Yyomlsder » fesdLotsHde n fjtcotsets fsteWHECO. vl Odzts o dzj dzts, Htsfl
UOMisd dide'teq) digd " jdzd? o N dsCtd Md" Mdzj MdMisjd HdiWjte] dydoc

sdz¢ yjo' j ffjdegas@dui MCdj tejhjddv, BOltedyOdlds, HIWW]te] day

gdMmlsj d3" 9 yYyoOfmlsdzr » fHftesdLoHd » fjtcosets { st

Isd uj ded 23" deOYtse d NdHEsMisy 2, o cd3joOEDOHE tH["dz

4. 25] . vicgdzs s dzslsdf dzddzj 2 dz" = MdMmisj &3 o yYOMmlsder

sBdzj G YOJjls omistetsj dzdy BOtedyOdzs©O dzddzj 2dzr = mdMm

Bsy dzts O Isactg @' dzj dzed § M BHJ dzZOC SO ts2 6 dzOo dzats?2 Y«

loejHnjd3 o wOmMmBsiste] ddj dzddaj 2 dzz¥ MmdMmlsj Bz cd{
D1X: I:}.l(t’/ ’y)X+ fl(t’/ ’y) (1)

DX =Pt/ )X+ Pyt )y + f,(t/ )
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GHjtl (- 9+ 9=R/ =( ../ )| R™Y =(/,..y )1 R, X= (X, X))
Y=(YireensY,,) -dMEdsr § TWE &SEEGD, -5 j tOsstr HdWH |t dyd

M, N u
D, =— t, + t,
Y Jatl«':ll](/y)wj Jalblj(/y)“yj
_u, r u u
D2 =4 quzj(t/y)wj+]r:11bz (t/y)uyj
P(t/y) -ndn-gostedyil,]=12), 5B dZOH O h d j flo
fitedsndudsiisd d ¢te0dd ] dedzsfls d
Rlek .P(t+g/ +awy)=P(t/j ¥)i C(R® R R, @
Ifjem,, fitt+g/ +amy)=f(t/j.y)I C(R®R"3 R, 3)

a,(ty yv)a,ltys v)bt/ )bt/ V) -difeier ode-yrek§ 966t
COL Bj tedzsMisd MBKIse Gsizde Peztizsj Mo ts2 Miso OB ff j tod 5 H
a,(t+g/ +awy)=a,t/y)l CO(R? R"3 R,

b (t+g/ +awmy)=h(t/ ¥)I CI°(R* R"3 RY), (4)
d BsctOdd yd dzdztsfr]lsq’ fn dctedRkts?2, BGG CHq dif jdidsysds] 2
HQHWOO a” ¢ ajo, ll a, ¢ay,
b ¢ b, “b ¢ b, H un

Haew  ofin  yj dztsqqmdzqzz(cql,.n.,qm)é ZSs.8tspZ™, Z-
Blztsy j Miso s yj dzr 7 MG, ..., @Y d s &zOdz dzts  dzj s d

f smis sw ez (0, LW,,....0 W) -0 j Chktste CteOlsdVm (W, . WHY)sHo ,
1, ],1 =12, @y, by, @15 Dy @y, Uy, - Sz dlsj d2 dzr §j § sflstsw dzdzr |

i s = P ). Y =X o) @ ) = )
Y =x(tt/ o) He kR  mdMiids BT ¢ daso joR R I Ol jomj?

ZOYOd d &3d (hPegag) [HE R R fed Ekhmesedwr (4)
csB O tleR. PR sHd &3 BOted yOdzls [M2flsd BB 3(.1) OdOdz

ddzj Hso Ols j dz' dats, HJOCGtsdzOdzz dzOW BOIsted yoO

ZHt) ot ) ) X () ) IRt ), Xt ) =

=diag[ X, Y],

wg dzw j Isfmw tojhjdadj o3 9 hdtesC sdz Mmd3r mdzj mMstsls o

fMdMmisj g (1) d EHBoadzjlsottew jls dzOyOdz desiz Efdzse d
Z(to/ Vb V of V)) =T
Ctolststelzs zOL 5o j &3 BOIsted yOdzlstsds M d firls-j jdgt o dédiy)dzOw

BOItedyoO,
ltejH sdzsy d B, yYlbsts ROtedyOdzs tSBEZOHOjIs Mo ts2 fMise
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Z) 5 tor P ortd W)X ot W) 2t ] 1 )Xt 1 1)) €

¢ Be 4w (5)
¢ Ht2 t,,B=constz2 1, g=min{g,g,}>0.
50 coc f tod bhdztse d w3 (2). (4) d

Zt/ y)=(Xtys V) Yt/ V) e "destsd Md fdj dddj?ds? =t
By dzs ftej HMisOoadls! o o©dHJ

Z(t’/ ’y) :Z:L(t’j ’yltO’/l(tO’t’/ ’y)’Xl(tO’t’j ’y)llz(t01t’j ,y),XZ(tO,t,/ ly))3
3U(/ Myt Y ) X (b)), 12 (o th) Y ) Xt ) )

15 ®RBjlssHdS) ttOBIOL OB, HEMBDSSWIE j EMdse c
JHddzMIise j dzdese 5 dRdese s jicdsH Yy MEses 5 yomisd
fd mis Pdg'tc Oo dzj dad 2 .

ujttej BO 1. lted Efssdwih (2), (4) (gdv)- (5)
fisdduj MSdn tjhjdzd?2, Ctotsd3j dezcdzj o s@ts.

vujBtejBO 2. 1EkMmls! or ftdds dF¥ Ekfmdzsedw (2), (3
MdMmisd 80 (1) dBBjdls JHddMmse j dedetsy Bdesetsy jted SH
hftoesC sdg Mdr Mmdzj .

] c@Iskzts
Hiflseo jdMSdR. v . [ vdmbjziitzs Go OL d iz dzj 2 (ZOR T @1 6 B 825 8zd 2
iy Odes o r.u. lisqlscf Bhesetstf jtedsHdyj MSdj tjhjddw
s 0. : 1 0ES0211979.
BOkEtsa ® ¢.v., sidyjBOjo sdtsHdyjuiftedsjOst®jddspdzed™. ¢C o C
gx_{{amgq: fnqm13403 HOWW jtej dzydOdz dzr 7 EtOodzj dzd2 o

 vesduvft3m sodyrewuvlrpr13m ul
[RAATT VARG Pt @V 1V RC ZujurY BHRJ

| d D&
RdzMIsdIskzls ROl BOIdSd d RBOIJ B3OIsd yd M et ABtHHIS) Cride

¢ dzdzts s Oy OV .4 dzls jj & Gathilzjm < a < b < o, COMMdBste ds dddzj 2 dsj H
ZtcOo dzj dzd }f czidsoloerifgioy

sdz¢ yj o' J uffsditics’@.j dedzsis! , thyd dzddficdl axdddy Is j tddr2v, zusiAdg dgi
Bz dzj 2, L zZOS &Y o] BB dedzOW Wz dzC yq W

(e(6)y'(1)' +v(D)¥(t) = 0, 1)

ov--ded Yo 6r o dz’ j JYAlZE Q g/ dzO

]l Oted Oyddsjdszs s ds ZMils Odztso dzj dzr Ctedlsjtedd Mmsqf tow y j

I sftetsmr Msftewy jddesiisd o thydddadtekzj stsilsd Ht
L dz2OC B sMissW dzdzasd ¢ dgdzYscfncp W M § dz' Bsdz! h 5] ud fndzts
fsHT ISty j dz 9 Cdfcj] wBP&s. fHndePlso Odz otsf totsfyr
sfyd zdzd ek j ddsmisd bktcOodzidpgy il 137 € 516 ezOS 8 fz i jydftv oz
toj L zdz sOQIsr Br dzd -1 bz yjQiplstsy h QWL 0 tcOB SISO wWodzw j Is
dimMmdzj Hise Odad 2 .

1 OH Ow®j B Iz jfipdg)'H feffOIs: o tsfftetsfr My tewy j ddetsflsd d
CSEHO WpdeSzyedPo dzj dzdd (1) sy jls Brils! L dz0S s jtoj dsj

IJBaul d¢m
I
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I M sBSE O j dz dzr j ) Wejjrzidz BB, dL GftejHj dj da
syd zizd oz j dssmisd ktcOo dzj dedw O( 1[)9, &). Mefldzlz 5 Is U t5j d§’
bjhjded?2 EZtwOoadzjdedv (1) orljCOjls:

st B@®Obdzj dzdj (1) wodwjlkfb(tshydtzdeds ofd s
ksSGHO, SCBCHTE iBds doetkg s My oWy j dadz’ j [T dz0 4

RL 9o0tdOydsdzdzsets fteddzyddf © o SOy Mise j dzdaets?
FtcOo dzj ded2 [ 9, slslte jfig@j HEz Rls2, fy. 14

[ j BBO 1lmlesa<f<b vicOo dzj dad j (1)D dqdd&3d 4 s MmMsy oW
ddzls j s@@BjscHO d kd C&hiHEs @, s§kam@)Eoc ov, Ykt

£ eIf (O = v(®)If, (9Pl <.

[Mdzsodzr j toj e sOBteRzddesoCd tjLlkzd 50O
Msftewy jdedzr 7 ItsyjS oo9jHjdB Maguifddd cdsias) dzOy j o
f tsdztsy d o

o~ (@)= _inf [([Tp7ds)™ — (J] p7ds) 2 [Lv(e)([] p 7 ds)dt],

S = i [ p7d)™ = ([ p74ds) [T v U] plds)%dt],

¢ (@c)= inf [(JTp7'ds)™ + [[v_(1)dt],

-

ot (@B) = inf [(J7 p7ids) ™ + [} v, (Dde],
G Hyj (t) — max{0, £v(t)}(er160p 3HAKOE COOTEETCTESHHO)
10 oatsftesp 5 Mkh jMlsoseo Odedd Msf oWy j dade" 7 Istsyd ¢
vt dEMssa<f<b[ Mdzd Mk j Hsedigdsc <dz=IsPC d 4§
Yls ts
[Ev(t)dt > @ (a,c) + @*(d, B), )
Ists EtwOo didiizd ds (MIS)f tew ¥ § dedz” § (M. YS d dzO ddzlsj tco Odz
ddzj HmMsd &mEa<f<b MEsySdfa<c<d<fFfIsO0Cd]j, ybt
[ v(@®dt > o™ (a.c) + ¢ (d,B), 3
ss kZteQodzjdzedj (1) ddiBdidls MEEEBY N J dder | Issysd da
[ SCOLOIjdz Mo B Egtstcs =l @ . or f sdzda” j Isw  dzj teOc¢
vuBEHO (5 Sloguwy@rdde™c(df)O0Cd), Ut dd&ijls djmis
[Fv(e)de = (7 pids) ™ — (J% p~2ds) 2 [ v(e) ([ p~ids)?dt +
+(f; P = (f] p ) [ v()(J] pTtds)%dt,
d dzd X
(2 p2ds) ™ [ v(B) ([ prds)?dt +
+[fvdt+ ([T p7lds) 2 [T v(t)([7 pids) dt = ([T p7lds) Tt + ([ pTids)

(4)
lojHjdg WkdeC yds
70, o =<tz ,
(Jpds) ™[ p7lds, =z =t<c
f(t]—<1’ c<t<d,
L =T 15 8N-17F -1 +
(_I:i phds) _I'; pds, d=t=z",
0, zt =t = f.

\
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[ Wi o dH dge AC, ) (6 B,
Irydmdzd &3 ddzls j & teOdz

Fomiffo®Pdt u  [Fr@If @Rt
[£ p(OIF o (O12dt = [ p(B)IF (D1t + [F (DI o(O)Pdt + [T p(OIFo(E)Pdt =
= (- p7ds) ™ [Lp(Dp 2 (B)dt + ([T p7ids) 2 [ p(t)p ™2 (B)dt =
= ([Cp )+ ([T p7lds) (5)
[Ev©If@)12dt = [v©1f(O R+ [Tvolf Ot + [T vo)If0)1%dt =
= (J-p7tds) 2 [Zv()([- pMds)?dt +
+[Pv@dt+ (7 pds) [T v ([ pids) . ©)
RL (4), (5)ulds (6) Mmazink]ls,
Pry@lfmPde = [£ o@)Ifo(0)1dt,
ks j fls!
T2 (o)1) = v(©)1fy (92]dt < 0 ana ¥ £, € AC, ,(a, B).

I st sz 5 dzg Bdlsd 1 BkteOodej dzd J(aBll) dd&3d s MY te
v Bt B0 2 HBECOL 0dzO.

[ dzv mEmidc e delff 8Os jHizde O fdzj Hize h Ow
vt BEMIEp lds<owmdeld Mmizh jhlotkjls
lim [ v(©) ([ ptds)?de = [} v(®)(J; p~rds)%dr. (7)

UEHEO EZtwOodzj ddd (1) Wo dzwij=Hsmw | iy d ezded iafeds] s disds s
Bj Mlsts fdzj Hize h jj dzjtcOo j dzflse s

limsup[[; p~*ds [ v(D)dt + (J] p7ds)™ [ v(t)(J p7tds)?de] > 1. 8)
Ylsts M=tdg=1ddzj jIs oB) Mists dzj Qo j dzMmiso s
[ p7Hds [Fv(@de + ([ p7ds)™ [ v(e)(J] p7hds) de > 1. 9)

I jejksmssd Bod hdBec(ad §etj M ddy s daj
[ GCOL O] d Misots rsipsE] df 5 364 6 H Jimsjudedivlzh j Mlse k2 Is
f sfdzj H 59 Ol d cdastiyk sH W h Dl &Y OV,
B dy B -1 b B 5 B -
fp, p7ias [Fvdt +(J, pTids) [, v()([, pTds) dE > 1+ [, pTds®T(a,c),
f ckf=k, ISOC ¢ OC
ii_rg _I': p lds=0.

[sSEZHO

[yt > (] p7rds)™ = (f; p7rds)? [, v(e)(J] pTids)?dt + @7 (ac). (10)

I fmddkkz Emdkse dw
_I':; plds < w0

d ©0ojdmlseo® (7) ddjJds

Uy, p7rds) ™ = ([ p7Hds) 2 [; v(O(] pds)’dt = & (dy, b).
I st lssd3z L (9) MmMdzjuHkjls dzj tOo j dzmise ts
[Fv(t)dt > @7 (a,¢) + @7 (dy b), k = k.

Il Mmddzkz §tdoed gae@sriists L doOyojls, Yylsts ktcOo
sjstej &g 2 didggdg'ls] Mt @Eudz dzOize €56 tdzj Hse Ols j dz dzts,
PteOQodzj dedj (1) WwWodv,jlkfih cijystehdgd@ 3 hHjsE @ Le@dz0 .

{ Omfdslsedd sjfje MHdhkzyo?
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[ ptds=co, de]J. (11)
1 sdztsy d &
lim [Ev(e)de = [Tv(t)dt, ce]. (12)
[ | et jetzdO®® miEicoOr: h O
Bt thRMmE:! o §sdzdsj des khdsedj (11), O ISOSCy
d (12). uvBeHO kKOs dz dzdj (t¥PpW o deds M d3isimisy d digpdd stz
dzj 0o j dzffls o ts
lim sup [_I':p_ld.s _r: v(t)dt + (f:p_lds]_l f: v(t) [f:p_ldsjzdt] = 1. (13)

by e
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THE EXISTENCE OF INVARIANT SETS OF EXTENSIONS
OF DYNAMICAL SYSTEMS ON THE MANIFOLDS

GrodI.M.
Ternopi l Il van Pul uj National Technical

Abstract: We obtain sufficient conditions for the existence of bounded invariant manifolds for certain
extensions of dymaical systems on the manifolds.

Key words: bounded invariant manifoJdhe Green function of the problem of bounded invariant manifolds
regular system

The esearchof theinvariant manifolds of dynamical systemssthesubject of many studies
Samoileko [1], SamoilenkaandKulik [2], Perestyuk and Slyusarchuk [3]

The concepof GreenSamoilenkdunction of theproblem on invariant torintroduced in the
work by Samoilenko (1970Qprllowedto set out theerturbation theorpf differentiableas well @
continuous invariant manifolds from a single poinvieiw. Let usrecall some concepits.

Let usconsidera system of differential equations

2(: d_y:
o= T = Ak, )
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where xi R™, yi R", f(x) is a vector function deed for all xi R™, and that locally
satisfies the LipschitzA(gis niaidimensiomal, itshkerhents are o f
real functions that are continuous and boundeld™n

In addition, let us assume that every solutiétnxo) of the Cauchy problem
dx _
a - f( ) XIt:O =%
is defined for allti R andfor everyyxed valuex, i R™. It is sufficient to assume for this
that the vector function satisfies the inequality
[ {3 ¢afx+a, (2)
with some positive constang,, a,.
We will subsequently use the following notatio@?(Rm)is the space of real functions that
are continuous and bourtien R™. For ann?® n matrix Gi C°(R"), we set|G|, =su G(¥)|
A Ry
and |G| = max|Gy| . here|y|=(y.y) . where(y,z) = a';zlyj z, is the inner product irR".
Ivl=1
We will denote by C.(Rm, f)subspace of space® (R"‘) of functions F (x) so that
superposition F(x(t;x,)) as a function of variable is continuously differentiable, wherein
df
9 el x)| =#(xi c°(rR).
dt
Next to the system (1) let us write the HFlmmogeneous system

dx dy _
o= T = Ay +h(x) ®)

whereh(x)i C°(R").

Definition 1.. We say $amoilenko (1970)xhat the syster(¥) possesses a bounded invariant
manifold determinedy the equality

y=u(x) @
when the functioni(x)i Ci(R™; f) and the identity

#(x)* Ax) u(x)+h(x) (5)

holds for all xi R™.

In case the functiord] is continuously differentiable the identi§) has to be deed as:

A0 ¢ (91 AK)u(x)+ h(x)

=1 MR
Definition 2. (Mitropol'skii et al.(1990))Let us assume that there existsr#n dimensional

matrix C(x)I C°(R") such that the function
C x(t,x)),
G (. x) W (x) ©)
WIS x)- | ]

[Go(e.x)[ ¢ K exp{- git |} @)
where the positive constanks and gare independent oki R™ andti R.

satisfies the estimate

W, (x) is the fundamental matrix of solutions of linear systems
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‘;f Alx(t: X))y (8)

normalized to the pointt =7 : W, (X)th =1

|, - identity matrix.

n?

In this case, a function of the for®) (s called the Green function of the problem of bounded
invariant manifolds of system (1).

The exisence of theGreenfunction (6) allows us to assert, that the syst@hhas a bounded
invariant manifold (4) for every functionh(x)i C°(R™). This manifold can be definedy the
integral formula

=u(x)= ﬁ%(t X) n(x(¢; x))dr.

Note that estimater) for the Green functlorB][ is equivalent to the estimate
6. X)] ¢ kexpl- glt- 2} ©)

for the auxiliary function

& W( )C ( (z"x)), t2 0

G.(e X)_' (Icx:x)-1,] t<o. (10)

The latter follows from the identity W,(x( x))* W'?(x) the matriciantof system(8), which
is truefor any t,7,gl R .

Definition 3. [1] The system (4) is said to be regular, if for the arbitrary vector function
h(x)i c°(R") it has a unique invariant bounded manifold.

The question of the existence of the Green function is closely conneittethe question of
the existence of the extended Lyapunov function that is considered in quadratic forms (Mitropol'skii
et al. (1990)). Such functions can change their sign and degenerate in some points, and their
derivative with respect to the systefeguations isiegativedeynite. Let us recall (Mitropol'skiet

al. (1990) that the existence & nondegenerate quadratic formV :<S(x)y, y>,
(detS(x) .0, xi Rm), the derivative of which witlhespecto system (1) isiegativedeynite,

em
\#=<éa 109 ¢ () + S(x)AK) + AT (x)S(x )uy, >¢ Ay, b- const>0 )
gi-1 HKX;
providestheregularityof this systemwhich meansthatthis systemhasO H d alziriqueGreen
function In casedetS(x,) =0 when x = x,, the system(1) hasno Greenfunction for the problem
of an invariant bonded manifolds.
In what follows, we will consider the general system of the form
ax _ dy
—_—=f =Gix V), 12
o= =6y (12)
where f(x)is a vector function defined for aIR”‘,G(X, y) is defined and continuous on
R™3 R" vector function
For such systems of nonlinear differential equations studied the conditions of existence of
bounded invariant manifold
Definition 4. We say that the systen(12) possesses an invariant bounded manijfold
determined by t equality
y=u(x), (13)
when the functiomi(x)i Ci(R™; f) and the identity

35



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

e#{x)* Q(x,u(x))

holds for all xi R™.

Theorem 1. Suppose that the system (12) is such ftl(ua)is a vectorfunction defined for all

R™for which the inequality (2) holdand that locally satisfies the Lipschitz conditiohe
functionG(x, y) can be defined in the fon@(x, y) = A(x)y+Q(x, y), moreover.

ffor matrix functions A(x)i CO(R”‘) there is such nodegenerate quadraticform
V =(S(x)y,y), (dets(x), 0, xi R™) for which theinequality(11) holds
1 Q(x, y) is a function that is continuous and boundedRt? R",

sugQ(x, y)| <=

(x i rRM M

for any bounded sé¥l E R"and theinequality
Q. y) - Qx.2)| ¢ N|y- 2|,

holdsfor somepositiveconstaniN and arbitraryy, zi R™.

Letusassumeaswell that

) 512
32 1 Fot
N < T
”'A“o 4(2+\/§) | ”8"0{]

thenthesystem (12has a unique bounded invariant manifofd- u(x).

)

It is evident from the conditio(iL1) that in case of "little perturbations” of the matrA(x)
the systen{l) will also have the Green function. Let us consider a case wéwar function f (x)
and the matrix functiorA(x) are continuous on the whole totality of variable ,x, and2p --

periodical on every variables;, j=1,m that means that they are set on armeasurable

torusT .; xI R" and let us describe the class of perturbation of the mdt(do), not necessarily

small by the norm, with which the regularity ofsggm (1) is preserved. There is the following
affirmation.

Theorem 2. Suppose for the matrizatj, (x; A) of the linear system of equatio(i) the
estimate
HV\/g(x;A)HctKe'g, t¢o " xi T (14)
fullfills with positive constant< and g, that are independent fromi T andti R,.
Then a perturbation system
dx dy
5= T 5= (A +BK)y (15
t dt
for everymatrix function B(x)i C°(T ) with the condition

i B(x, (x))[ds ¢ K., (16)

where the constaiit, <o , will be regular.

Proot It is easy to make sure that the matrizax; A+ B)= X (t) of the perturbation linear
system
¥= (A% (x)) + B(x, (x)))y
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fullfills the integral equation
A t
X(1)=Wh(x A)G, + % (< A)B(x, ()X(s)as @
Hence taking into account the estimate (37), we receive
|pmN¢Kea§+ﬁyﬂq&@mmx@mm§tza

And this gives us the possibility to get the estimate

B d
i ar )] e kesell 0PI g an

Now, taking into account the conditi¢h6) on the bas€l17), we can confirm that the system
has a uniqu&reenSamoilenkdunction of theproblem on invariant tori

Go(f,x):[e W(x; A+B), £ ¢0;

{0, t>0.
So the systen(838)is regular.

Remark . The estimaté37) can be changed by:

[Wo(x A)| ¢ Kee?, teo ™ xi T,
whereK,, g -- are positive constants, herewith, Theorem 2 remains correct.
And so we can affirm that the system of the form

=T E=A My %= A (), (17
with matrizantsW, (x; A" W, (x; A ), that satisfy the estimates
| W, (x A)c(x)| ¢ Ke®, t20
|Wo(x A)C(x)- 1,)[ ¢ Ke?,  t<o,
keeps its characterist of regularity with perturbations:

(18)

dx

a = (X)’
oo (w(9+8 Wy,
% = (A' (X) +B, (X))yZ’

Where matriced3 (x)i CO(Tm) satisfy the conditiongl6).

Let us notice that in case of the fullfilment of the estimét&ythe trivial torusy, =0 of the
system(17) is exponentially dichotomic, that is the linear systgtr= A" (X)y,, % = A (x)y, is
exponentially dichotomic on the whole axis R evenly with the parameter . There arises a
guestion: willthe regularity of the system (16) be kept, if we choose the perturbBfinnot of

block-diagonal form? In the systefh5) the perturbatiorB(x) =diag{ B,(x), B,(X)} . Let us consider
one of the examples which shows that the regularitii@ttstem (15) may be broken.

Theorem 3 Suppose the system with the separate varigiilésis regular and according to
the matriciantsV\io(x; A°) the estimategl8) are fullfilled. Then the perturbation system

dx _
a = f(X),
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B~ (a(0+ B (49
a, B3(x)y1 + (A- (X) +B, (x))y2

dt
with any matricesB (x)i C°(T,.), i=1,2, that satisfies the conditic39), will be regular.

It follows from the regularity of both syster(s/7) that there exists a nefegenerate quadratic
form

V(% ¥1,Y,)=(S ()1 v) +(S, ()Y, ¥, ),
that has aegativedeynite derivativeW¥with respecto system(19), that is
V2 i) 2+ %
Now, choosing the quadratic form

Vo (% Y1, ¥2)= p(Si ()1, v2) + (S, (Y5, ¥,
we are immediately convinced that for large values optrameterp > 0 its derivative with

respect to the systerfi9) will be negativedeynite. This obviously gives us the possibility to
confirm that the systerfl9) is regular.The theorem is proved

Conclusion

In this article using the conaigon between the Green function of the problem of bounded
invariant manifolds and the sigihanging Lyapunov functions, that are defined in terms of
guadratic form, we obtain the sufficient conditions for the existence of a bounded invariant

manifold forthe nonlinear systems of the for%%( = f(x), % =G(x, y)
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NEW CONSEPT OF GENERAL SOLUTION TO THE FREDHOLM
INTEGRO -DIFFERENTIAL EQUATION

DzhumabaeD.S.
Institut Mathematics and Matmatical modeling. AlmatyKazakhstan

Key words: Fredholm integredifferential equation, general solution

Consider the linear Fredholm integudferential equation
T - Ve
%( = A(t)x+ gK(x,£)x(¢)dt + f(t), tlI (O,T), xI R", (1)
0

where the(n® n) matrix A(t) and nvector f(t) are continuous of0, T]; the (N3 n) matrix
K(t,?) is continuous o0, T]3 [0, T]; and||x| = max| x; |.
I=1,n
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Denote by C([0,T], R")the space of continuous functions[0,T]- R" with the norm

[, = max|ix(t)]-

Solution to equation (1) is a continuously differentiablg(@) function
x(t)I C([0,T], R"), which satisfies the equation for atly (0, T).

Let a functionx(t,c) be a solution to equation (1) for ay R",and each solutio(t) to
equation (1) coincides witk(t,c) at a uniquec =. Thenthe functionX(t,c) is called a classical
general solution to Eq.(1) if it exists for aliit)i C([0,T], R").

As was noted in [1] there are linear nonhomogeneous Fredholm hHuégm@ntial
equations, which do not have any soluti@herefore, a classical general solution exists not for all
Fredholm integralifferential equations.

In communication one concept of general solution to Eq.(1) is proposed.

Take a partitionD, :0=t <t, <2 <t,_, <ty =T. Using parametrizations method [2], we

get the special Cauchy problem for the system of intelififerential equations with parameters

dd“ SADU +1)+ A RO @)+ )dE+ T, t (Gat,), @)
=1,

U (t,.1) =0, r =L N. 3)
Denote by  C([0,T],Dy,R™) the space of function system
ult] = (U (t),u,(t),3 ,uy(t)),whereu, :[t,_;,t.)- R is continuous and has finite leftded limit

tI|m u, (t) for anyr =1, N, with the norm|u[d} , = max sup |||u (t)-
-t 0 _1N [r l r

A solution to problem 2), Q) is a function system
ult, /1= (ug(t,7),uy(t,/),3 ,uy(t,/ )i C(I0,T],Dy,R™),which satisfies the systemwf integro
differential equations (2) and initial conditions (3).

Let X(t) be a fundamental matrix of differential of Eq.1 [dhT]. Then problem (2)3) is
equivalent to the system of integral equations

u, (t) = X(t) nX YA )+ X(t) nX (t)a nK(x t)(u(ty) +/;)de,de +

t.q toq J—Jt

t B -
+X(@) AX N @)de,  th (gt r=LN. (4)
tr-l
Multiplying both sides of (4) byK(x,#), integrating byt on the intervallt,_;,t,), and
summing up over , we obtain the Fredholm integdifferential equation of the second kind

T Ve
y(t) = iM Dy t,£)y(£)dt + & D, (Dy 1)/, +F(Dy,1), ti [0,T]. 5)
0 r=1
N E
Here y(t) =& aK(x,Z)u,(f,)dz.
j=t, ,

M(DN,t,t):%K(x,tl)xal)drlx'1(t), ti [0,T], ¢[0,t,],

t' _—
M (Dy,t,t) = ﬁK(x,rl)X(rl)dQX'l(t), ti [OT], £1 [t;.,,t], j=2N
t
t

D, (Dy )= 7 K(x£)X(£) AX 1) A,)de L0 +

tr-:L tr-1

39



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

N t t t,
YA RKOGE)X(E) § XN (E) ALy AK (2.2 5) Alty)de 120z
=1t 4 t1 o1
N b t,
F(Dy,t)=a i K(x2)X({) aX *(t,)f(¢,)dt,de.

1=l tg
A partition Dy, is called reglar for Eq.(1) if homogoneous equation corresponding to Eq.(5)
has only the trivial solution.
Choose a regular partition,, and by solving Eq.(5) find/(t) via /,, r =1, N:

N T AN
y(t)= & D, (Dy.,t)/, +F(Dy.t) + AG(Dy. ¢t )F(Dy.11)ga D, (Dy. 1)/, +F(Dy ,r>§’dr.
r=1 0 =1

Substitutingthe expression of/(t) into the righthand side of (4), we got the presentations of
u, (t,/) through the parameters=(/,,/,,3 ,/ ) R™:
N . -
u(t,/)=aa, (Dy,t)/; +6,(Dy,t), th[t ,t]r=1LN,
j=1
where

(D, D) =X () X (f)en K(x,t,)d¢, +D;(Dy,t) + nG(DN,t t;)D, (DN,z‘l)dz‘lbdl‘

tg G

ti [t t.1r, j, r,i=1N,

a, (Dy,t) = X(t) nX (f)eA(l‘)+ nK(X t1)dt; + D, (DN’t)+nG(DN't7tlll)D (Dn.ot 1)dl‘1udl‘

trl tr1 U

ti[t,. 1,t ], r=1N,

b, ; (Dy,t) = X(t) n X (f) ﬁ f()+F(Dy,t)+ nG(DN’f’tlil)F(DN’ 1)de fﬁ
tr1 erl U
=1N,

ti [t_..t ],
The P general solutior?((DN /) is defined by the equalities:
N . -
X(Dy,t,/)=1, + aar,j(DN’t)/j + 5, (Dy,t), th[t_,t]r=1LN,
j=1

N
X(Dy,T,/)=/y+&ay ;(Dy,T)/; + by(Dy,T).
j=1
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DOMAIN AND SPHERICALLY SYMMETRICAL SOLUTIONS IN GR WITH
POTENTIALS OF THE 4TH AND 6TH ORDERS

Dzhunushaliev V., Urazalina A., Tules,Ykylas B.
Al-Farabi Kazakh National Universjtplmaty, Kazakhstan
Aktobe Regional State University named after K.Zhubanov, Aktidaeakhstan

Here we consider phantom domain and spherically sstmeal solutionsn general relativity
created with two phantom scalar fiel#h potentials of the 4th, 6th and 8th orddishas been
shown that the solutions with finite energy exist for some specific values of the paramgteis
only. Coresponding field equations are solved numerically as nonlinear eigenvalue problem where
the parameterm,, m, are eigenvalueand scalar fields are eigenfunctions. Pe&antomsolutions
depending on valueef scalar fields at the center ghantom dmain, wormhole, spherically
symmetrical and cylindrically symmetric solutioase obtained. The dependence of parameters
my, M, 0N initial valuesy, is investigated

INTRODUCTION

One category of extended objects are planar symmetricidomadls which are topological
defects arising in both particle physics and cosmology [1, 2]. They separate a spacetime into several
domains along a single coordinate. The domain walls we find here arise from regions with fast
spatial variation of the saal fields. Depending on the behavior of the field near the wall, solutions
describing such objects can be subdivided into-wafi solutions [3], for which the scaldield
energy density can be replaced by the delta function, andwlailtlsolutions [4]
It is clear that the characteristics of the aforementioned compact and extended objects will depend
on the specific type of fields employed in their modeling. In the present paper we consider two
types of configurations (domain walls, boson stars) coatgd from two interacting phantom scalar
fields with potentials of the 4th, 6th and 8th ordesgstems with two ordinary scalar fields are well
known from quantum field theory, where they are used to obtain solitary wave solutions [5]. When
a gravitatimal field is present, such systems have also been repeatedly considered in the
cosmological and astrophysical contexts [6]. In our previous works we have obtained a number of
solutions with two scalar fields (both normal scalar fields and phantom seddts) fivhich can be
employed to describe astrophysical objects and also when considering cosmological solutions [7].
We have considered regular spherically and cylindrically symmetric solutioh8][&osmological
solutions [11, 12]; thick brane solutioegpported by normal and ghost scalar fields [13]. Here we
study these solutions with other potentials.

GENERAL EQUATIONS

In the simplest case a phantom scalar field can be introduced by changing the sign of the
kinetic term in the Lagrangian. Consistenthathis, we choose the Lagrangian for two scalar fields
¢, x as in Ref[9]:

R 1 : 1 :
L=————|-0.9p0d —d.xd'y — V(e ] 1
———[S9,60'0 +30207x ~ V(6. (1)
and variation of the Lagrangian (1) gives the Einstein and scalar field equations in the form
1 : 1 :
TX =« {ﬁfr;b 0%+, xyd*y —&f [E 0, 0’¢ +50,20'x — V(@’J,X]H )
and variation of the Lagrangian (1) gives the Einsteinsaathr field equations in the form
1
R — S8R = 8rGT}, 3)
1 i[;_— ika(¢r1]]:_ av (4)
[—g dxt v dxk (. x)

Below we will consider only static problems, for which Eqs.-({@) give the system of
ordinary nonlinear differential equations with the potential energy
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}Ll - Pa—— .P';: - P - -
V(gx) =5 (% —m)* + - (x* —m2)* +¢%2° — V. ®)
}"1 2r 2 242 }“2 &r 2 2 1 z.2 (6)
V(¢rX]:E¢ (¢~ —mi) +EX (x _m2]+i¢ X =V
(7)

_}"142 22}"242 2122

V(g.x) —:‘Eb (¢~ —mji) +El’ (X~ —m3) +£¢ x =T

Herem, andm, are the masses of the scalar fielllsd, are the coupling constants, akid
is some constant whose value will be given for each of the four types of solutions considered below.
Our previous investigations of such kind of sysiej@ 13] indicate that regular solutions of the
system (3)4) with the potentials (5)7) do exist only for certain eigenvalues of the parameters
my,m,. We will find the same result heiethat only certain values oh,,m, lead to regular
solutions.

PHANTOM DOMAIN WALLS
You can obtain the following Einstein and scalar field equations for the domain wall:

2 1
3 (5) =——(¢”+x)+V, (8)
a 2
rn I 2 1 . .
—— (i) = (¢ + D). 9)
a a 2
, ] L 10
¢" + 3%@6’ = ¢[2x* + 1,(¢* —m3)], (10)
a’ (11)

X' 43—y = 2207 + 4, (% - mY)],
The results of numerical calculations for the scalar fields are given in Figs. 1, 2; for the metric
functiors a(x) T in Fig. 3; and for the energy density 1 in Fig. 4.
4 X
0.7 &
06/

05f

04Ff

03]

02f

0.1f

I . . . I . . . I . . . I . Lo

I - X

r 2 4 6 8

FIG 1: The scalar fieldg(x) for the phantom FIG. 2: The scalar fieldg(x) for the phantom
domain walls. Green curve corresponds to t domain walls. Green curve corresponds to t
potential of the 4th order, red curve correspond: potential of the 4th order, red curve correspond
the potentiabth order, blue curve corresponds to * the potential 6th order, blue @ corresponds to th
potential of the 8th order. potential of the 8th order.
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FIG. 3: The functions'(x)/a(x) for the phantom
domain walls. Green curve corresponds to t
potential of the 4th order, red curve corresponds tc
potential 6th order, blue curve corresponds tie
potential of the 8th order.
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;041
FIG. 4: The energy densiti@y (x) for the phantorr
domain walls. Green curve corresponds to t
potential of the 4th order, red curve correspond
the potential 6th order, blue curve correspond:
the potentiabf the 8th order.

] Potentials Xo m,y m,

1 4th orders 0.7 1.77426601 1.50400455

2 6th orders 0.7 1.30901092 1.73766048

3 8th orders 0.7 14251234264 1.7965336329

TABLE [I: The initial values ofy, = 0.7 and eigenvalues ain,, m, for the system of

potentials with thelth, 6th and 8th orders witl, =

1, 4, = 0,15, 4, = 1.1.

PHANTOM BALL
Einstein's equation and scalar field equations for the phantom ball is:

14 1 1 1
—_ N 1—— = —_— — r2 r2 —V R R 12
—= i+ (1-3) =5 02+ 2D -V(e.D (12)
18" 1 1 1 . (13)
c— (1o)== (@ + D+ V(o)
) r AB *rz( ..4) 24 (% + )+ V(o)
B" 1(B"\" 14'B' 1(4' B _M[l (67 +47) +V ] (14)
B 2\B 2AB r\A B AP T (@20
L (2 B AN i i i (15)
¢ +(;+ﬁ—ﬁ)¢ =Ap[2x" + 4,(¢" —m3)].
2 B A ) . . (16)
TS —— )y = A28 + (2 — m)].
X +(r+23 M)x x[2¢° +A4,(x* — m3)]

The results of the numerical calculations
the metric functiongt(»),B(r) 1 in Figs. 7,8; and
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FIG 5: The scalar fieldg{x ) for the phantom ball.
Green curve corresponds to the potential of the
order, red curve corresponds to the potential
order, blue curve correspds to the potential of th
8ttl order.
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1.00

0.98f
0.96;
: i
FIG 7: The metric functiongi(r) for the phantom
ball. Green curve corresponds to the potential of
4th order, red curve corresponds to the potential

order, blue curve corresponds to the potential of
8th order.

T

— &b

T

r 2 4 6 8 10
FIG. 6: The scalar fieldg(x) for the phantom ball.
Green curve corresponds to the potential of the
order, red curve corresponds to the potential
order, blue curve corresponds to the potentiahef
8trg order.

1.00 &
095

0.90

0.85

F 2 4 6 8
FIG. 8: The metric function®(r) for the phantorr
ball. Green curve corresponds to the potential of
4th order, red curve corresponds to the potential
order, blue curve corresponds to the potential of
8th order.
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FIG. 9 The energy densiprofiles for the phantom ball.

Potentials Xo my m,
1 4th orders 0.7 1.54248223 1.89958504
2 6th orders 0.7 1.04506272 41962616
3 8th orders 0.7 1.050035 42023521

TABLE II: The initial values ofx, = 0.7
potentials with thelth, 6th and 8th orders witd,

=1’ ‘A’l =
44

and eigenvalues ainy, m, for the system of
0,15, 4, = 1.1 for phantom bdl

0" dz kB § Sz Blej dzyd
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ON NONLINEAR HEAT EQUATIONS IN DEGENERATING DOMAINS

Jenaliyvev M.}, RamazanovM.? Yergaliyev M.
nstitute of Mathematics and Mathematfidlodeling, Almaty Kazakhstan
E.A.Buketov Karaganda State University, Karagamtezakhstan

Abstract: Earlier we studied the homogeneous boundary value problem for the heat equation in degenerating
domains. For this problem in the weighass of essentially bounded functions it was established the existence of a
nontrivial solution up to a constant multiplier. In this paper, on the basis of the above result, we study the issues of the
existence of nontrivial solutions of homogeneous nealirheat equations in degenerating domains.

Key words: Nonlinear Heat Equation, Degenerating Domain, Nontrivial Solution

1. Introduction. Earlier in several papers-d] it was shown the existence of nwivial
solutions for the homogeneous boundary gglwblem for linear heat equation in degenerating (in
the poweflaw order) domains. In this paper, based on our previous results established for a linear
problem, we study the existence of nontrivial solutions of homogeneous boundary value problems
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for ore nonlinear heat equation, given in degenerate domains. Classes of essentially bounded

functions with weight in which there exists or does not exist a nontrivial solution are found.

Nontrivial solutions of the nonlinear equations under consideration anel io explicit form. We

show in the degenerating domain the existence of nontrivial solutions for a nonlinear heat equation.
We will note the paper [B] where for linear and semilinear equations of Tricomi type,

existence, uniqueness and qualitative props of weak solutions to the degenerate hyperbolic

Goursat problem on characteristic triangles were established. For the linear problem, d yobust

based theory was developed, including vpeledness, elements of a spectral thepaytial
regularity results and maximum and comparison principles. For the nonlinear problem, existence of
weak solutions with nonlinearities of unlimited polynomial growth at infinity was proved by
combining standard topological methods of nonlinear amalwith the linear theory developed
there.

In the work [78] for semilinear partial differential equations of mixed elligtygperbolic
type with various boundary conditions, the nonexistence of nontrivial solutions was showed for
domains which are suitBbstarshaped and for nonlinearities with supercritical growth in a suitable
sense.

2. Nonlinear heat equation. The reduction of the boundary value problem (2) to an
integral equation. Let G={x,t|0<x<t,t >0}. In the infinite corner domais we study the
existence of nontrivial solutions for the following boundary value problem [9]:

W (X, 1) = W (%, 1) +WE (1), {81 G, w(xt)|,.o=WX,1) | =0. 3)

Using the transform

u(xt) =exp{w(xt)}- 1 4)

the boundary value problem (1) is reduced to a linear homogeneous boundary value problem
for the heat equation:

U (1) =u, (%), {x81 G, u(xt)|,=u(xt)]=0. (5)

Search for a solution to the boundary value problem (2) as the sum of -thydyleheat
potentials [10]:

X S 1 % x-t 2 (x-¢)*0

expi u/7(l‘ )dt N Xp‘| U/ (¢)dz.(6)
alp Y=o 1 a0y T M- 720 a £y
It is known [10] that the function (4) satisfies the equation (3) forsafy and / (t). Using

boundary conditions from (3) and the properties of heat patenive obtain the following integral
equation with respect to the unknown functjoft) :
t

u(x,t) =

[1-KY */@®)- Kty (¢)dr =0,t>0, (7
0
1 € t+¢ € (t+1)20 1 g t-1092
h K(t,t) = : i+ - —— 00
where  KOO=275 S0 a0y o T
1 5 ¢ e t* 0
nt)= t)dt. 8
= \/_n(t [3/2 Xp: At- )5/() (8

We have shown earlier [6, 9] that the integral equation (5) along with the trivial solution
has a nottrivial solution up toa constant multiplier.
Theorem 1. The general solution of equation (5) has the form
J (t)=C@,(t),C =const 9)

J o) =t 2expl- v} +pi2fi+er (212 (10)
In the following paragraph we clarify the class of solutions (7) of the integral equation (5),
which we have set earlier in works H.
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3. The class of solutions of the integral ection (5). First set the property of the integral
operatorK in equation (5). Let us introduce the weight class of essentially bounded functions
L R.aT)={ la@.Ty O LR} (11)
etl’2 if 0<t¢T
t,T ’ 12
A1) = Tl’2 if T<t<+ g (12

and T is an arbitrary positive finlte number. Let us introduce the teitpss of essentially
bounded functions (uniqueness class)

L. R;gteT)={ lgteTy O LR, (13
_etre if 0<teT,
qz(t’eyT) - :’Tllz‘e, if T<t<+g (14)

andT is an arbitrary positive finite numbeg> 0.
Lemma 1. The integral operator K in the equation (5) is bounded in the space

L. (R,;,(t.T)) (9) (10), i.e.
KT L(L R, (. T)) (15

From the assertion of Lemma 1 follows the validity of the following Lemmas.
Lemma 2. The solution of thentegral equation (5) belongs to the class(R, ;¢ (t,T)) (9)i
(10), i.e.
GtTY O L R.). (16)
Lemma 3 (uniqueness class)For the integral equeon (5) the spacd, (R,;q,(t,eT)) is a
class of uniqueness, i.e., in the classi{{13) the equation (5) has only a trivial solution.

4. The class of solutions of the boundary value problem for the heat equation (Fjor
further we transform the regsentation (4) of the solution of the boundary value problem (3). For
this purpose, substituting the representation of the funeifn(6) in (4), we get:

u(x,t) = 4\/_ ﬁ/l (xt,t)/ (¢)dt, ()]
X+t e (x+1)*0  x-t e (x-t)%0
B O i A TR M W L M Tos | 9
gtl’z, if 0<te¢T,
g(t.eT)= 19

ATl”-’exp ae%+eo(t T)u, if T<t<+g
i ¢4 y
andT is an arbitrary positive f|n|te numbee> 0.
Lemma 4. Let G,; ={0 <x<t,0<t¢T}. Then the solutioru(x,t) of the boundary value
problem (3) belongs to theads
L, (Gorigs(t,&T)).
Lemma 5. Let G; ; ={0 <x<t,T <t<uwa}. Then the solutionu(x,t) of the boundary value

problem (5)) belongs to the class
L. (Gr ot 3G5(t, €, T)).

From the assdadns of Lemmas 4 and 5 follows the validity of the following theorem.

Theorem 2. Along with a trivial solution, the boundary value problem (3) has a family of
nontrivial solutions {C@(x,t),C =const, 0}, where

ux,t)i L, (Gg(t,eT)),
defined by the relans (15) (16).
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Theorem 3 (uniqueness class)The boundary value problem (3) has only a trivial solution
in the classL, (G;g,(t,e,&,,T)), where

%'a'tw-efez, if 0<teT,
t) le)T = - e~ & 3 0 y I 20
%u(.6.6,T) {Tl’“’l ezexpie-g&i+ez&t-T)H, if T<t<+g (20
| i ¢ - y

andT is an arbitrary positive finite numbeg, 2 0,e, 2 O.

5. The main result for the nonlinear heat equationFrom the theorems and lemmas which
were set above it follows

Theorem 4. Along with a trivial solubn, the boundary value problem (1) has a family of
nontrivial solutions {w(x,t) =In[1+C@(x,t)],C=const, 0}, which is determined by

transformation (2), wherau(x,t)i L, (G;q,(t,e,T)).

To solve the nonlinear equation (1), we hasg{w(x,t)} - 1i L, (G;g,(t,e,T)).
Conclusion.Fromthe assertions of Theorem 4 it follows that some functionals otmoal
solutions of both the nonlinear equation allow growth both at the top of the corner and at infinity.

This orders of growth are determined by one weight funcyg, e T) for each of the

considered equations.
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1 OH OYk (1), (2) dMmmdzj Hizj d3 B4 SBH A t
|4,(x.0)| € a;(x,1).j =0,m+1, GHJjalxt),j=0m+1dzjtdjter o dz' 0, dz@

max a,lx, t) = alx).
rEtﬁn(j (x)

VesdLojHjd [@OLxEAT) o] X UL [6,_1,6,). v lzy j dadj W zdzC
v(x,t) &z@, = [0,w] X [6,_1.6,), r=1m+1, ©BiL 2Oy, ngleg+l,Is. j .
v,:[0,0] X [6,_1,8,) = R®, v.(xt)=v(xt) fted(xt)EQ,, r=1m+1, d 99§ HMY
HY didzddis j§ dzj L o Mid,@) F v (¥ &diS nefifm +1, x€[0,0], d dz2O
COYHB?2 (8 df@Msls(of o j H Wi, (atDe(eed —4,(x), r=1,m+1, § sdziz yd d3
CtcOjolzy L SH Oyl fm Wkds ydEs)dzodz: dz@r dizd § Ot O34 Is tc O dzd

2 = 4y (e O, + 4,60 + T2 4,(0 DA, + F(x.t), (%1) €9, (3)

v.(x,8,._4)=0 =xe€[0,w], r=1m+1, (4)
A (x) = Ay (x) = tl}?}ﬁmﬂ(?‘rtjx x € [0,w], (5)
A+ lim 5,(66) = Ay (x), xE[0,0] s= 1,m. (6)
=8~
I o 5H d Is @@, 0,, RM™) i ftetslstcOdzils o ts g s j o3

v (1) = (1 (00,0 (58, Vaa (60)), GHY W LBSWE™W dzj § 6] 67 © Gz
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¢Of[ror11ofdgorfodvrsd recr1r RIA[IfOURSGE [m@®ETYQPte@Pdrr Y Or dzf gkefB § Sz} fotej deyd
o daisdsj todats  tsucchnd] of le5) gzis dat€ 5dzj Wdz' 2 dzj ot e, iche)s dzdzd 2
r=1m+1, M 2elid,osts max sup |[|v,.(xt)]]-

r= m+1x:}E

tdhdddjd LOHOAY (’"3)de4 BAije), v (4 [)9,0 M 1 dzd d&3d dzls

A (x) =[i§(x),léix) ----- Fops1(x)) € ([0, 0], RT™HD), ?

7 (2, [1]) = (37 (0.0, 53 (x,8), ... 7hsy (D)) € C(T, 0, R*™V), gy W day(mt)d

dzj ftoj tor o dets H AW W jQg,j deyf d Alejefii(x). dz@ 1, m+1, EHiso dzj Iso stgw

E)q_’_f?esl)sci Bd My Bji &dglse® HaOChdztgo j dzdzr = HIW W j toj dzyd Odz' dzr
| .

1 OHOYd (1) ,7 ((62) dS o ¢ 8 Pdzj dzls dzr ) fMdzj Hize b j &
(A(x), 3 (x, [£1)), GHJ A(x) = (2420, 25(x), ey Aps 1 (),

7(x, [t]) = (F1(x,1), 2o (2, 8), s Pppsy (1)) Tt 0 j d2ad j L OH O I(S B w8 deC ydw
S tej HJ dzvig @D dzfyls w@BF 4,.(x) + 7.(xt), (xt)en, r=1m+1,

v(0T) = Apsa () + lim 7, 04(x0), BREHGI ®©J"Jddid LOHOUd (1),
vi(xt) W dzW j sy  tej " jdedjds L OR@GE ), i (12ded, d3) Has Oc
A (x) = (2500, 25(x) o A1 (1)), T7(x [8]) = (35 (2,0, 35 (2, 8), 00, Blag (), G H

(x) =v(x%6,_,), T(xt)=v(xt)—v(x6,_,) (xt)EQ, r=1m+1 BEHJIS
tejhjddd &3 L@HOU] ( 3)

1 5V 9 dzj dad J dzOy O dz'isfa. fp ) =MezsD2f 21, fSLoBdYVs s
Wd¢Mmd el Oadze D], Y ted HJ dzd Blot)N( s Qdrd=1m+1, dL
ddzls j sl @QdzlztcOo dzj ded 2 | sdz! IsjtotcO olsBiBEs tsHO

7(x0) = f; (At D[F (1) + 2,001+ Z2T 4,(x, D2,(0) +
4+F(x,T)}dr, (Lt)EQ, r=1m+1. 7)

I ktOs dzj dzd d7.(%.) r=oldgj+llsiss H MisOo dzw W Misslse j Isflse |
ugg;’u Cf] fsolstston(y="12s9k Of ot jsigdly ud d3s fdzj Hize M jj
W o (x,t):

5,(t) = D2, (6,04, (0) + B, (1,£) + 6, (1,6, 5) +
FER DL (6 OA(), (xD €N, r=Lm¥i (8)
GHJ
Di (x,t) = f;r_; A (x,1)dry +-+ f;.-_-_ Ay(x,1y) f;_v_‘_“ Ay(x,T,_4) X

Kf;:’_""ﬂi(x T,)dr,dT,_4...d1;, i=0m+1, r=1m+1,
E,.(xt)=[, F(x, Tijritl—i-f Ag(x,7y) [;* F(x,1)dtdry+... +
+Jr Ag(x, T1) .r T ZAD(x Toy- 1jf U F(x, TJdT dt,_y-..dT,
1J,r'[:x’t 'E?] "rg."—'_ (x’le ..rg:_v_:fq (.’I, 1*—1] X
X NI";:’_"" Ay(x1,)v.(x,1,)dr, dTt,_;...dT;, r=1m+ 1
RL (8) lu“éﬁl_Oﬂ@r(lﬁ;,j]@= 1m+1, x€[0,w], YBHMSOdvWw dn o (£
fdMmisj gz kteOso daj dzd 2 dtslsa@EA dids | dz'ff dpils Cieelgidmiertl
@, (6, x)A(x) = —F,(8,x) — G, (6, x,7), (9)
f Otedy@x) dd3j s MYy Jj ydOodz dzlzs B dzts ydzlz ix € [)dsltc 2 € Is [z

fjtejotHdls R afff"@idrdd.  dzj f toj o7 o dzilyiple)di =G@lst6,d ydzO
Do lsj ¢ OQIEx)wydsdgw j Ismv dzj tf &[0.] fotads 2dz¥tBils o3
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tihidedd LOWOBI (@YW ®)) BORsHdd ¢0¢
f sfdzj H 5o OISG t)EE ), k=012,.., SftejHjdW]Bs2 G5
Ode stedls Bz

0z0cltejHY sdkzOcOw, ylsBeNdgdls tof, (Fe)IREHEE ¢ R ™D
5BOSJBO mafw] POl dsj ftdeddyjddj 5 #k2dSn
000 = (07 (.27 (0 Ay (1), BfBIHj &Y dL Mdhis]dr de
Q. (6. @«1{@ =—F,(f,x), x € [0,w]. 0, Gl OM@d 2 Mise s wh@H O3 ) , (4)
L) =270, r=Tm+1dOn sHdis (ut), r=Lm+1 d shlsOs dc
5(x, (1) = (317 (5,0, (1,0), ..., By (1,1) ).

LzOGJBHMBOSdSv&ﬂ@J@@EHJ@&E“ BBy ffe  MdMmisj o
EteOo dzj dzd 2 ( 94N (b @Y @M, a5, A5, (x)), x € [0,0]. NoGj h ow
fd BjAMlsets L OHOY s 5= 2.0 (8) 7= Lind )L, dADE & v @ ),
r=1,m+ 1. R Is. H.

[EMsOsYdy | bkfdss dv HdsL dz0ydit 25 yg @Stz " jdjds sl
HOjIs fMdzj Hize h OW

ud sted diOzmls! f tols/tsteRizE W i30S to Q(@, x): R ™Y — mrim*
SB Ol d RO x& @] b fgj 'Ry s dzdzw ¢ sw  dzj Oo j dziyls o O:

@, (6. )l <, (6,x),
[n:':r]'h]

£,(6,2) =, (8,%) (=t -z, L,

+Z?;“;1 max ;" a;(x,7)dt [e“"x}h R n [n:l:r}h]]) <y
r=1im+1l "7-1
GHK(B.x) T sdzsy d Is§ dz dzOW ,  x &P, plelj ledz ylzdD™, §
h= max (8,—6,._,), x— const.
r=lm+1

UBGHO MjiRj2Msets fjtedsHduyuimMédrs SCteOjor n L OH
WW Jte] dyd Odz' dfl)n (2) ded@iojdig dafl @ d dzfyls o judfdzt) J e j2W | dejjc
tcOQo jHA&zd o O tsyj dz€ O:

max v (D)l < [ky (v v) + k(6 v)] max IF G ),

H
|
GHJ

v8x)  [e(xIn]” v—1 [l ]'h]
kl[:x’v:] = 11?1-':;1:' = :'tl:'. jf{_ (x 1-":] +T1 [:E x:]z 1 =

ko(x,v) = ﬂe“‘cﬂh — 1+ he®™® max  sup Em"'l a;(x, t]l

r=Lm+1ics[B,_,.08.)
ryl8x)  [alx)n]”
1-§, (8]
ko(x,v) = y,(8,x) le'z':ﬂh — 1+ e max  sup I a(x t:]] X
r=Lm+}rE[Er_1,Er}
% E;.lz—[} [ﬂ:l:-::}h]L _I_ eﬂ‘_'l::-f:'hl
vfdzse d v Isj stej d3r IsO¢ Y J sBJ M Jjyude O Is e SH(

[ECOLOLjd Mot Isjstej i3 OdzO dzts €51 Y BB jH BT QlzisO Isofj gt
dzj 6Oo desd3j tedetsy tOLBdjdzdd ddzlsj tco Odzse d3i yHE IssYyY¢S

+ 1} ko(x,v),

[dlsjcOkiEO

1. 105k"Mjo ¢.[. 106ty dde § KHicOo dpj@IDIR 2d6R1 2f.tc d d5j dzj dzd
2. 10°khjo ¢.[. [B tHdtsHE ftededdyjddesds d&3jlstsHj toj " j dad
EtcOodzj dzd?2 d j ¢ fteddzsy jdedw € HJdORBIS ] f tsyo j deddigzds zOE d

[
1982 . "1 BI,C. 7281.

3. oMoz o R d3OBOj O . 8. J[HMASL ZOYRZOY ©LOLW] M Jhishis! daj c
cdf iteBtsdduyd MSdr EttOodzjdd?2 [/ / [id¥ B89 ciiCABMPEBEL dz' | [EZtcOo dzj dzd
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4. 1Ed3OBOj9 1 .4. 1tdOds®§ d @6 ks ¢ dz@qdefsRdzte OH Oyd Hd&zv B
Wit dzydOdz: desets ktcOo dzj ded W /i1989.1vs o " Y dZ-66.830Isj &3. d &BOIs
5, sOHdBOj90O r.[f. uvhdzseadv GHdL dZOydes?2 t©OLtjh disMmisd
tolzy j dedz” ey @V dete] LficOls gag diz@fcr / f j Y H 2z dzB o B elzdzig 2 ) Sa© %  Szts dzW |
I o Odzetso M2 2 j iz J V2l 1D ,1-a6A.1

rf1¢t13 trvvw rcE [RAA[DBIVARP[ T 3D
nzwy Ry w3 zrovywyglovwr Jwtfcrrw zrzwwfgwl wiu

sdddBOJO BBRdYd ] o
. r "BOdse Ols' dzH O0" ¢YIEB] EY' tadp IS BA, RBdRjCEL jAyIsh

[0,T] OtcOdzr O dzH © ¥ SO OO’ tjlsls' YbD2 HIWWjtej daydC
ifMif YOO’ t67 dzOH T

d"x _ d™*x d™?x dx
a0 a0 o a0 A X+, Y
_ dx(0) _ dx(T) d™>x(0) _ d™*x(T)
0) = , = , e~~~ = , 2
XO=xM. =4~ =& dtt dr @)

B dzhad(t)- [0,T] Ot Odzr D dzv © 1L ' oz’ KFEdn, flkEa yy @ WO s,
[0T] GsOdkr 0" dzv © 1L " d& [@)Bd db () BidLdzfduyd v &zOter  § jtedBHls
Y Odz00 Ols Is © day0) ®DFY, k=1,n, f(0) = f(T).

(1), (2) §mjd0Bow o o dgn dO,JIO tedd diy iphr-hdzn Ge j s €
H 2" dedlz" mMmyr’ Sz dzH " dzOte”’ Bfspja®dsts mids © 3 pfdzgijIsls (@) b
Yy OdzO0D Olsls O olft) W iz @26 nyadgw i dz Ol O2 3" L .

rdgwwj teQaddeydy IsjwHjbkdzjte nh' dz fjtedHlsT hjlsls' ¢
Moy Odzr v Isjtstedvwmr Mmwm ODOM"r tHOdz BOMISOE OdOIsT dz
Y BdzZH Odz" dzz  OW Mg " Esj Z2GQEkY B sdzOH 'ls,§ e EOJsAR'YM ISP ls MOy 5 te
daisf zdz' MmIs* € N2 Pz sdb gBtcd BIPMHREHO ek d&j dz H d dz20d3d ¢ O
BOIsj BOIsSd ¢ Odgrtey taffdsH jodr' jH > d ") O Is1 jOdZOfdz" SAOHED Odz (1)
hjlslshEBlgij teB § dz' Misj to diOusS tadhw fif" ool Wdzif @ dz' dzOIs™ dz j Md
BidzistObe " dzOH/T. Y jitddstsH h jIsls' € jMmijdlsjtern’ hihkej Otode
mMoOodz" €Elsy Cef HJEZG] BBSBEOH'. [M' DH MIsjt CEA] G’
hjgh' dz8 dgn’ dz' ¢, B ' tod3D dzH ° hygh' dz' 3" d&z2' € " OtlslsOter
"M odg” dzH ' . ¢ ZzO2AHjGsd s BE) , h fBE" C JMmis ' dz' v hght
Oz stedIsdsH jt6" dz Yy " telz 3 D dzd BOMISOY y - BJd ' dz' d3dH | to
hgh'" dz' d3n" &z ¢ N OtwlslsOter dz SODO2" dzH Ok b dz ¢ dzG §
Btsdzr f s’ t5. [ MroOdz BO2 zOYz, M2 ) B'jdgj B " dg' Myls h jh'
Odze stedIsdzH § t6° ¥Ddzj B ' tod3D dzH ' h g h' dslsdghte ' dz' "ef) r delzr wdzO
BtSdzOH " . [182'0t3" dg " d3" MisOte" dzH O HdgWW jtej dzydOdzH" Y Isj ¢
hjlsls® € JjMmd By'pddzjL jhigld Idzjctzidz jjifzrO to@R# jijs dzf Qdzr dzO Odz B 5 dzOIs
dzj 6" L "dzH] Ljtelslsjdzejdz SeEfdzn CIsjdz Mhjlsls'" ¢ jMmitls’
SODO2" dzH Odzr ff, M jh' &3 dz Y"tkH' W OdzestedlsdiH jte® "M

1"dz BOWdH OBOHO OlsOdz0D Odz dzplds'dy J jddg jieB "(dkj) , § @RH
sdzr w B 'ted3dpdzgH’ h jh' dz' BBH" 6" dz2' W Y OWO YOYJjlls' b dz
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dn2

sddih e)de e/, 8L eg % 0 0 2y
%\w:/n_l, B haeq@ ' ' L f PO@d) stedzj 5,
(1) sjwHjk' d
dx d"™*x d™'x
x(0 / :/’e’—t—0: n-2° —t—0:/n—1 3
( ) dt‘t =0 1 dtn—z ‘ = dtn—l ‘ = ( )

BOMOfYyr " OtellsOlr Bjydz B' 66 Y OteOMmisr £O2
(1), (3) sohd imis ' d v hjh' &=CdzOBPR" der j v
BOMISOfy"r hOtls' dz Y OdzODOIslsOdzH" tcOIs" dz "M jh ' B dz ‘' L H

d"x
[ 2, 98B.] JjwBjG"'dgnj "fygr dzfdzB—Otﬂzlzisdzﬁ] fipH tdz Y OR 4§

dn
WEdCydw tejls' dghj yYOBTr dzHO2 3" L Yy bDdgj ISEd3j dgHj G ' H J 2
d"x(t) _
4
e J (©). 4)

B)h OtlsT dz j M jdn HCSE WO Is dzr d3r L

1 s e
= t n-1 d / _/ /
0= (-1)|ﬁ S)"/ (s)ds+ (_1)!n1 n- Z)Inz + (5)
I "z E teldgjjSHO? d2f BOdzr gt B 52 ' dgh O,ISI—OCBMDWSJ g digt 4 O dow O
d'X(t)_ 1 t~ ) 11 - L L
qt _(n-|-1)!!ﬂ s)" 7/ (s)ds+ o -|-1)!/“'1+(n-|-2)!/“'2+'“+/'

(6)
¢ dz dzo Oz E (psjjWisijjtiH dZi(t) W RS fw T mh o dz § € dgh
qdzls j CeOdkzH' ¥ SjWHjE' dz2 OkOE L

J () =K, sy (9)ds+ F(t), (7)
@"CZqutS)ELm‘CE(t)ledzguq' fr fqp2¢CjMm" dgh j

K(t,s) = al(t)+a2(t)(t s)+a3(t)(t 57 +. +(a“_(tl)) (t- 9% ti [0T], si [0.T],
(8)
n-1 é tﬂ-l-l tn-l—2
= : AL S, ti [0,T
F(t) f(t)+§6a‘n—l(t)g(n_I_l)!/n-1+(n_|_2)!)/n—2+ +1/ +/u [0,T]

9)
Etodzj CIsPuz Wlp QedzOH " .
FO) W EdS yOToteOdzr o dzh @ L' dz' MM’ L, (1) Isjwhj

4 dzG ° L/'j,diGaD,(ﬂz- 1, § OtcOd3 lsotdalgdmts'diA)H " . Is
K,(t,s) =K(t,9),

K (t,s) = K LMK, (1,9dh, n=23..,

Wi ysw2ry.
K(@ES)WhkdS yK{tfg)eL jehdz" wdlsj cOy@edH ' 1 jf Ols
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[ 6§ WK(t,S) WizdS ydw {0, T4 [@T] h Oteh r fyr dzv OO j w M dz€ j dz
Oty d Bjdze' dzj 25" dz BtszMOY, td&HO CjdjMm' BODOLO

s
(n-1)!

[ "GLY=AK (LS yOokofdTIP[0T] sed fr O &' Gy O
n=1

qdzOY sOdzOHT ypdzj (7) ddgsjctwOdzHr Yy jwHjk' dg W
J () =3 t,s)F(s)ds+ F(t). (10)

I dzten B(t,S) - dEls j GOz Y SjWH E' nht dz tejLtsd o,
(10)Is j WH " ¢ J @HWjmdzS ydw fir dz0 Otc dz@DOCz y @ldg deg@fils ' dzO
XO)  LHjd dgn hjh' &8 dz W QEFORYuUsj Bj M’ dz B dz® IsiitoH j

n-1-1

1 - S
()_Wm s) Fﬁ(ssl)|f(sl)+aah (sl)( -|-1)| lost

n-1-2

S
m et aah (31) e +/§d§d5+
1 Sn—I—l

( o 1P f(S)+aah (S)m/n.1+

( 2)' n2
n-1 n-2
+ t /n 1 t /n 2
(n- D! (n- 2)!
4D2C M dMo2Eatzd3d dzr iy BtSQfdzh OY IsBR &gh OdzOte" dz Odz

+§%.(a)

*‘éiE%J(SD Eié% (SD /|1*-/|Uds*'
1=0 y

—/ +/,. (11)

le(t) — 1 " nel-1 o \e 5 Sln N
_ t- : f + iy n1+
gt (n-1-pitt S fHEss)iTs)raa (Sl)(n-l 1)!
a8, (8) Sl et e, (9 o+, Gsds
(n-1- 2)! y
e SRR LICR (s)L“/ *
(n-1-1!, o (n-1-pr ™
+aa, <>(n|“2)u A O e
th_l tn4-2

t—r— +— +.+/,
(n-1-D! (n-1-2)!

[Mr @XM LHjd dH' Njih & &) d sd/ wj=0m-lizn T kOt
Y& GOBOE| stedzj ' Oty dz O2Y" dz Etedzaj Clsj dzj H°
(11), 12)E tedzj S s XY Wdzefaeyd v 7 d3j dz S dz' W=Ts B "SdED 'OdzB OO dz
3D dzH j(@" Eels T dzO Nysty2edzey fynls j wisjOen | dz IS e Ols dz 3 112 d2
Q(T)/ =F(T), (13)
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B ded & (/,,/,,.../..)"
(13) bjwhjlkzdjt > NI/R.jjF0ns IRy de@iy 'dak ls g jo e Isfs o dz
sSOBEZDO dBHBE dH' ¢ BjtejH' . (13) bjwHjbkdQE) xn2,j:

BOIted yofmr dr w Cjte BOIsted yoOfmr Es@F) 9©Ond 6GH’
Y 02 Is Ot =kl dz.

dzH jh/j 9 jCltster (13) Isj WH | Edzj to ¥Nn2jfm dzj dz
/ =[QE)*F@). Q) BOIsted yOMm"r dz0@ ¢ jtc° dBOItedyOdzr w B Ot BfS
N2dzj " BHOREOOY v dzjIs k), (2), (3) jfMmjB' dz ¥B00tk
sjWHjk nh'd ysf BN O §0LOdijlstedzj e’ BOt f jtodsHlsT
toj Is' dzH § Y OteOf)ls™ 6zDO Il i3S/ daHj' CCs 5 & 1 tizfj jur'O,n- 1v OB " d
CoRf sdzj delslsjte' dz (11) Etdsyj e dzgj YWY lsrterqf, (1)
OdzOd" L .

(500t HO Cjdzls' t6" dzgjdz Is" ' ter BHOWHOdz (1), (2
sjwHjkE nh* d fjtedsHlsr hjlslOt BjshEzf sz w »QdeEr wdz' S
hr DOHT .

1-ls j ste {nB@) -Mdzh j @) B5Oted yOfmr 23020t ddGH ' B 5dzfy
[ dzn © (1), (2) fjtedtsHulsr hjlkls' ¢ jMmjs' d' 6 3y Od
s j stoj BOdzr W h Otclsls Otc’ HY Oy jIsls' Bsd §f sOB' dzO
2 jstefBY, (2) fjtdBHIsT hjlsls' € jfmjB' B to
fsdzH © 9 Q@) - Mpat jj BH) BOIsted yoOfmr 202IsOt” BBH' B sdZNO.

cHiBdJslsj te

1. Birkhoff G.D. Boundary value and expansion gesbhs of ordinary linear differential equations // Trans.
Amer. Math. Soc - 1908.- Vol.9, - P. 373395.

240dzmtsdzy . [BTF Cdetso jdedzr § HAWWJkJ deysdt®© e dizts fijjds tiz .tc AdafEg3 dzd
-346 M.

B3sBHHddzGIssdz ¢, [ JoddemMsdza Hd Y Y Steg tzy O dz¢ filzs® | BzfizQ o dzp BB 2
406 c.
dzdfmm 1. 6. 14 dzsC0d dzr J] e dj @k CE/e.tdPB6 4C tsdzj B Oded 2 .
dgaigsh jdz¢ s w.1. stdzjBOded ™ 1|90kEdBEGcoOtEdRs 3 H J dzj .
J zdzBOdz t ., sOdOBO { .j Jsda' QL (Cdmf@igjef teid LLOHEDNTEE.9 628 dz
O2BOLS [ . ¢. [ddzj2dzr 4 HAWHAJ o] dePzA &6zl 9 6191 j ttOlstster .
4OQteemMwdz R. #. | jStslstster j CteOjo' j LOHOYd B! ¢ dets g PizdOn
1970.- 378c.

9stcOMtse MERAERAs g o."1J. L OHOYd ts-Jfo.fyplstgqjOuys* MBee.dD9 7ded.w .

1OMOLOdZ02 6., 1 jChdit . sOUjMish  dflzdt -BEELHY & &d fr

11 ¢ kzOdzv dz ¢. 4., [JdumSd2 1.4. (OMftjrjdjddj -fAssfmse
1 Ok ¢ O4.- 2766 7

12 dhjdlts .A., (BLBD 1 .m. [ dW¥WjtejdeydOdz dg'@ | ktcOoa dzj
Ctsdzj Bdded:w .1 OG&Ed4c. 1975.

13 sOBB2dzj de€ts ¢ . § ., { =OEsGszds d R MO dzisgatiets v T  dzj H s o

tcih jdgd@io: 1 dO,0 198AsGEz
14. 1 Omdadzr jo 1. R.,
EtcOo dzjf fE0.: | d dz@8&9dz] ,
15 480dB382dzj degS s ¢o. [ ., t
LOHGBYW.Jo . Cog@®DHEzdz3224 M1 98
e

skzsSC s 5. ¢. I mdztso ' sitstedd SCtOjor -
1978.

¢
8
©dEOEzd 5 d ®J M Ydiify dzgsglddasn © dMmfdzj Hise O

16. sdektOHL § R. U. s Jdor g L OHOYd H dzw MdMmilsj d3 tB " ¢ dat
Htsotej d3j dedz’ § fetsBdzj di3¥ B3O BOBJCd. | OSSO UDABT sfyls > § dad v .

17. s Oli3ts2 dzj dzS s . [ . , J OfIsd@giGSd?2 sis.damstck $l§g dimdeB PJ a3 IstsH
fjedsHduyud MSdnrn d dBhzseslstsyj yder » SttOjor n LOHOYUsS dJ o s tcrzde’
BOIj BOISdSd 1 ¢ -wS @M, 1999.

18 R d30dzyd J d. . 1 d BBABHJ M | d HBMsOlGyips tfdas?d d&it
Bzt e BlssyYj ydes?2 CtOjots?2 L OHOUYd [/ / R edpQilsiylaiois 2000 S@s,.- 1 1t
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OryecOBOj9 . 48., RBOAdYdjoO ¢. . sbtetej ClsdzOwW tOL tej " d d3t
/'l [ Olj &0Ilsdyj2ibes2 >piz taudpGRE.5) .

20 ¢ MOdesoa O ¢ . u . , RBOZYdIO® ¢. . /B GHML dZOydzs?2 Ol
HAW W J tej dzyd Odz dztsrsise jzfiplOdp Wdzj1dad1y  tds0.1s juofg. to V0 1WbeuL. .N38.05 (1 303) .

2L 1 Y kzd3OB O] 8 [ . d. [ it " g@ i3] KBPLO@YFEd L OHOY H dzW

HdW W,Jtc;c;dz»ucf(adzJ dzr 7 kZtcOo dzgj dzgdl988./1fu .J pAr@s dzd & ¢ s OL uut .

22 N30 Ojo . 4. ltedL dzOC d BHdzsSL dzZOydets?2 t©OL tej h dBEsmisd
HWWJ tGJ dzyqd Odzt dz = EktcOo dzj digPlk j /dy- 1989w o B §uf) d2z66108301Is § d3.

23y zdzGB Ojo . 4. dojHjdd] CttOjor s LOHOY € LOHOYO®B MM
RLOJMIsdw ¢71 s Otdyaodstj-dP78,ub5} @ 3448. d L .

iﬂ SO trzr1RrRE storlfs pérPrdoweg wswe [
rfc rivovfctrd JTfrfvzri1i3m TRAACTCLVARGS P21 3m
J Y¢H013M 1[iR1JIr13M lvftf1d YJLtcrso
sjdiBOjo0O v.[., rsdzHh"BOjoO [ ..

0SlesBddzMS d2 tjedtdzOdz dzF 2 ctsMizuOtimlse j dedz’ 2 Ik dz
s OL ORMisOdz

O dzdzs s Oy daz0OMis sy &l p fo®dkzyj dz tyj deCd tejhjddv CtcOjots2 L
mMddec zdzv todets o 5L dBlzh j degdetsets HdWW jtoj dgydOdz desegts kZtcOo dgj dedw o

1. 1 simMsOdztso €O L OH OY(d
t Ofiydstsisted ds Do={(t53) G M&LN 1(t) ¢ XC / (1)} dzd dzj 2 dzts§ Mg dee Iz
o tsL A3z Nj j dfditisijdcitdity toj deyd Odzy desy ERZtcOodzj dzdi o dHO:

eH [yl + At, )H[ Y] + B(t,X)y = f (t,) ()
PHiso dzj sotstews h jj CtcOjor 8 Emdsse dw d:
y(0,%,€) =po(X). y(L x,€) =py(X). ®)

1HjB8>0 - B30dzr 2 f OOt e dmd 3" § W F ¥t xix) dedz" | ,
M s BOW  YARMSB(RY, f(t,X) /(N[ =0D) Wk dzC ydd L OHOdE j o
O f jtcOltster :

HI Y] =%+Q(t,><)“—w{, H2[y] = H[H[YI,

CH] YEQEXNEOSY] LOHORO o B &OMiJ

ltojHY Bdzsy dd3, ylsts:

1) Wk dAtuBLX), f(6,X), Q%) d pi(X)[i=01 -HMlsOksyds ¢ doH
fMtse € k4 dats i ls ft, Pitcd:z di3j dzls ts o

2) Alt,x)2 d>0, |p;(¥)|2 g>0, |Q(t,x)|2 g>0,

GHY,g-dzj Ctslstster | o jh jMmlse jdede” §j ydmdzO;

3) YEdEhdHE)we dve sy toih jddw B kZtOodz dzdw RO

dx
a:Q(t’X)
fstslse jlsfiso ks h jets kEteO@odzjdzds (1), d bkHBSodzjlso t
/1(0) =0, /5(0) =1.
Ajd twoeifdOdss dls! sty deded b dizqydzs o 5L Bz h j dac
LOHOYd M dOyodd d@ @3 Mt oOyssl3 (1), (2);
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2. Oy Jede? j dzd v
] HOGdsB § OOC®EOW ] HECOLOWO MdjHks h ow
U j tste jdf@izd o' f sdzdzj 62 ) , Hdnziztste dfwy(t, X,0)i ) ¢ dimtf b dzw to dzts
oL Bkzh j dzdets?  CwOjots? L ODOMNEHBWL) , S ON2)E2 o § BB
X=/ (t,X0) H dzv zxB[Odls M Oo jHdde - fdzj Hls h dj Byjd
t
-d—
ly(t,x,e)| ¢ Ky(0,x,e)| @ € +K Pyl xe)|+K O( m)éllXD‘ ft,x), @®)
t

t
-d- 2
lyi(t,x,e)| ¢5\y(0,x,e)\e e + K%/(Lx,e)H max \f(t,x)\g+—
e C (t,x)I D

Q
® |~

b of
Q
1-0Q: OO *:OQ: OOt

t
-d— 1 -
“1y(0, e +K f —
\yk(txe)\(t ‘y( xe)\e + %/(:Lx e)\+ max\ (t, x)\é%+ 6’e
¢

® [~

GH|g:>oqd>o-dzc;gtslstster; f sflstsw dzdd gg. dzj LOSCfff]thJ
[ 5COL Olsj dzj yfgleasdlsj dz dzets, dzgj f sMtej Himlse j dzdets?
Yybsts tojh jdedj Mddeczdzv tedets o tsL dzglzh j dedets? CteOjots?2 L O

1
V6% 8= y(07 .8 23D s 00X e k9 T(ss)ds,

2(0/,) 20/ 6 g

GHJ W AEAE) d Xo =V (1,X).
t,x,e) z(txe)
s shsesd OdROEsedy d%p—eg— O&‘l—a—[lj]s B ds o ©B

(4)

(l/ (0, ,€e
D (9oHBd COYHB2 XJ@/EG(O)Q))SJ*@Z%’MB@@XM@]#) fpdzj Hiz® P o
ljtsJHﬁ]lscl)adszzq’W: 1
LB/, LB/ ) gy LB ) g Ny
—ZO(t’?(’e) — ot AJ) f _A0)) oA(l‘J) o~ 0Al)) a e(r;A(l‘,/) t +0(e), (5)
o1,/ . e A(t, X)
a tB(t/) 1B(t/) ., LBY)
2.%8) _SN0/) o fae) ™ A0S b e Tae ™
z(0,/ ,€) gA(t X) ALj)
. o 1t
" ﬁA(z‘ J (t.y))dt g - EﬁA(l‘ J (¢ ))dt
3g t +0(e)pe O
o
0

GHJ WEMENMDG) dxo=y(tX) s 3§, ubs d o [2].

[5CEHO, kudl' o OAL XBENNEGRAD)IJ sk o] d My
sy dzs d:
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t -d
alxe)| o ¢ e, &

z(0/ ,€)

‘ZO(t,x,e) ¢ K
Z0(1/ ,€)

RLA) ( oMy sdsddspw gy JWdzCdefS y(d d -[Isd]f OO | ke@TaP] [ dezd § to
WEdt K| D, fosdzudd syj dftdx,a aB8)(tej " j dad W
RL W sttdizdr dzOXAH j d3:

oxn »
it %8 =y(0),0 ALX D Ly, gLXE)

7(0/ ) 200/ .6
t 1

+ G (t, X, 9) f(s/ )ds+ Gy (t, %, 9) f (s,/ )ds.
0 t

Ziy (t, X, €) zj; (t, X, €) : .

dzv Wk _ W B dzr

r % oy g BO Shusoowd) swnd (
(oHBd §OyHB2 X=0@as) s pyd ik §]) MO0 jHddor fi
ftcj HiMIsOo dzj dad W :

a tB(t,/'(t,y)) o 1t

: e A - ZRA / )dt

Z]_(t,).(,E‘) — E(‘:?;\(O/)@OA([:/([»V» +O(6’)8Q§ €o /)

2(0/.6) eg

(; -
a tB(z‘J) +1~B(tj)dt 1~A Q
r% P e (¢/)dt
Zo(L/ 6') ég g
9 —_—
RL fsfdzj Hdzdr Mslsdsh j-2d202 hHtzhiyGisd giiiseaq™ d
t t
4x8) K 7 ‘Zb(sx—’e) ck+Ka e
z1(0,/,e) e Zp(L/ ,e) e

b dzj Hlssjod® dats, Eudlsr o Ov tyd dSd 2V kdd pdzi g if Syi
5B ZOBKG Hisd € OxHEB2 XPEaE) s joaw d fighexp Gl Hdzv yOfls
fesdL o yHtdx e, vt  psid{WRdaed mis: MOk kds] ¢t
o J ClstB® s (LA x)d grady= %Lt z;’f f 5 dzz ud o

HIy(t, x, €)] =|Q(t, x| Bgrad y(t, x, €)| @osa , (7)
GHJ

le(t, )] =1+ Q%(t,), |gradyt, x.€)] = J _ +aé5/° cosa| ¢ 1

RL (4), Eudlreowd ((73) sﬂl]ktﬂzhdz@f(ysdsq,pdzﬁ 52 ~OBO
X=/(t,xg) Hdzv dzs ¥lg@H) Hdzv yOomlsdy R yjftxE).L o 5 e B3O
HBEC OL Odz0.

[ dlsjcOkiEO
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lL.sOMmr gsap ddaj 2der § Mddeczdzv todzth | BfsdeE Ogzdedier j BY®o dzj dzdv o
O dzdgs ©, 1981.

2rsdzH" HOjJptcOj 9 O L OHOYO M dOyodz dr § MEOyYysS sd3y Hdzw Mmd
yOMmlsder » ftesdLotsHA » obttesets foteW"WHCO. [ ObjtedOd [ JjXHLEda
O dzd3O Is242-244f)

{ U R
1t RrRYBLILL RN 1{d vtoélrr1rRrRC AtLCT1

sdtedd
sfwer4 /HHg2MCd?2 Hdz@swdzflﬂd%dztdmtf’udzvfndmls

O dedes s Oy d s Ol j dhimdzj Hiso OO tOL tej " ddBsMis: dzj dzd dzj 2 dzts G t
1 O2Hj dgOlHtdsdzr | kEfmdzse dw Mmkh jMmMlseotseo Odedw tejh jded™w o odHj Mmko

sdzEyjor | dgiaR®@j2desj Jdzsj cOd datsj bwOodzj dzdj, tojh j da
BRdetsy 4 Mise, d@dzsy j Mlse s Cstedzj 2 .

uj stedw dzj dzddzj2de’ 7 ddzlsjcteOdz dzF 7 EZtOo,dzj gl B
sjtstedw dzddzj 2 dz" = d dzB j ¢ te@Fz's &gy lad® g dzjtidgdizdsdzi > dz'j -
d dzls § ceOddz WO o dzj degf Bz § sz s §3) dzj § § Bdedds ddntpiaj dfi Sz
dzOd B sdzj 4  d3fu olzehigjnozdz dgvie| Ohdgid3 jdif Is j 2 dzO

b

J (®) =K, s)F(s /(9) ds
d uvtr mtsdzO :
J () =K(ts, /(9), Yds

Cts s tsjted My dzj W 59 @dzi;ijas dzdzqils j tzte gzt foedEs X § Hadzs d Is § dz' dz
K(t,s) d W k& dzEtsd @9), K(t,s/ (9), ).
] HOddks?2 ©O0Bslk] ©OMMKEOLEGd&OdES Y & ) ardpilzzd izt |

odHO

/()= K(xt @)dt +f(X, (1)

cH@bLOHOdd j/[(d MO, -1 0Oif(X)s L OH OdzdzQ Vs " dzizp &
WikdSydw, sftjHjddbizdout) &) L Ost©dadfOp W kzdzSC ydw  daj ff
Mo sCkf dsmisd Otc @{dlcr oty act sy ffodylsd} d d Bpw n
dzj § o tor o dzles  tRIS(XAL (8))5 fiiclgk-y Sfls 5 dadz

] tOBBls] ftojHEZOCOjlsMY HBjlstsH, ftLotsdwveh d?2

Mz dsas" , |
J ()= 4 +UX, ()
GHF(X), UM WEzdtydd, f§oHdiyxOhMdj ¢ tftwjHjdidd:.
YistsB" dzgO2Isd Ekfpdztse dw tcOLtcjh didsMmisd ktcOo dzj dzd
tejhjddy oadHO (2), WEdydr (2) fsHMmMisOGadd o (1)
b

Jo(¥)+ A(X) * AK(XE () +uB)dt . )
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[ Odzj j ftoj HifitstzOc Blxdzf @Yttcd SOy HEd ¥ i tc & OO dzd
WEdS ydvy (6 f.4tgokjcdddsise djlsosteW jlIs Isjtstej i3 [ Oc!
ftedteoh jadduyde f[jHMIsOadd © odH|

K[xt/ )+ )] K[xt 0] K[xt~@ ud, @)
GHF(t)-dzj dL o j Mls dzOt [ [tblde s o dzj so 5w h OW  Efdztse d
J1¢ 50 FO <) wlh) (5)

/12 h® FO ) sl
g EZuyjlbsd (4) boyujifmbets (3) fjtjfdhjd o odHj

b b
JoO)+ MY * AKXt ((B)dt -2 K xt= () uddt £} ®
[Isf¥ H O qsdznzqg[og fndz;leshZ[; sy HjMiss O

Jo(¥0 (X, (7
U9 (X 5 (D) dt & KX ¢ (D) dl ®)
oolsk, [xt/" @] u(dt. (9)

RL Mmskdsh jdd2 (7) d/,0BY uor R bz dIBydid
or fsdzdgv Isj sw dzdh+ (g r Hsazgeed s (29 )/i(.g Bl dzlz

) sfydzj btsets, $OC B /) AP, H jfigs ts $alzjdis fyed jddzdats 1§ t5
qd (8), dzj d L ¢ (tplsteiaQjwis el Q) ddf@ 2 Hytstsls datsh j dad W

K [xt/ ()] Lt)=K[xt f(t) + u®)] K[ xt f(1], (10)

Cslststetsj Mtse dzOMmdets s stej B [ OGtOdzy O dd3j jIs Atsl
f Ot Od3f.Is tcfOB 5L dzO Wtdy)-taj o j dmiQjo dizj ded j j (D)1=0Yt, )V.Is .ujj.ff j to!
ssyHjJMlsots (9) dd3djjIs o©dH

kﬁ@. [x.ty (t, H]u(t)dtr O, (11)

GHYM, ) -dLe jMmisdzOVY WhkdSydwy. v0OSddz BBWOLBAE Lkt

odHE B (2) ddh! ksScHO, SSEHO d&ijjls &jfss sty
dasj jls Mmdzsy dey ftekClsktck d ® LOsdmddsmlsd ©ls

or fsdzdzj dzd d tOL dzd yde' = kfdztse g2 . Ky [®IJEE B) dedsi jpls 2
MszSlsktlz,

K [xty @ D= 49 . ) A + 09 ,ty)

cHG(X),....,a,(X)-dzd dzgj 2 dets dzj L Qo dMmdadsr §j dgj ftejter odz j |
slstcjad, boyrjMmbes (11) BERZHjls {1 Codo Odzj dalsdzs fdzj

b
i (t, Hutydt=0, i =,..m (12)
[ Odzj J aaISLd313>1dzf fdzj His h dj Mizkzyod:

1fizz Y02 .5 s APLH Mssisdash j dzd O dzq j1E2t O o W@ eiprks jj g hste
sldatsmgls j dz datd . f Qtc O @O MAEOS sHJ 3 S tsteded R Ekts
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Bty j Mlso s Cteds 2 SONHEBCES kwOodz dzedv. 1 jlstelzn dats
odHj Medd (2) ddh: o ktd Mikzydj, SBEHO d&dsy |
LOoadMmddssMmisd ©sls ¢ sddihisse® A gledmdzlsy alzddz § tsdzlz yd «
tcOo dgj dzd™ (1) .

2z Y02 . [Byjlk S OoubsthEcsded & dyywlh fj & ¥k

dzej L O dfnd B35 s L Oy jlddw i@ cipdgp b tzpdzd j (1) dd&EjJ]
Mk (2) ftod drBtd.LdZOyjddd §O0LOR] st

3Mmdzz yO?2? . [ BYJl BCOL Ol Mw, Yylsts Hdzwv yoOmlsd te
fjteor 2 Mdzzy02, O Hd&Y hMsOd d'n yoOflsj?2 obtts?

{d3j Isd@mdzylss MdMmlsj i3j ©Oe jdzMise (12) dzgj o'
bteOodej dzdd (1) dafj dBidl twihjddd o odHj (2).

[ dzv YsHise jteyHjdedy ftedossHdd Mdzj HEs " dJ ¢ todd3j t

1 tod o3j edz . CtcOo daj dzdWw o dHO

b

S ()= [ @gh() "0 +. k(D (O k) gt (s, (13)
HB&EQE@B, yls s
Jo(¥) = (X);

(¥ =a(feR(d () +. H,(9f() K) gt 43y, y cons

a

tjLidz o jdzlsdets) Oz jBtOdUjMSts] kteOodzj dzdj dd3j jls
h/"™+h /? +. B, /hy O (14)
Colststetsy ( db.d,l9.,.C Hoddgdh S0 Ols j dz' dats, bk tc Odsdel dedizd ¥
Ji(0=F(9 +/{ @y, i En 1
1 tod d3j tg M2zd o b tc Ooeaf) dddhft),i=D3.)k wo dzv v sfyw o j CIsts
WEdzC ydwv dsd tSHJdzOC ts9 52 cOL 3§ tedetsyls d Ists /ztcOo dz
Hso dzjlso lgeEMEJ dsi o dH O (N1vde)dzv sdsHn  of jisdodsusd dadiz’ dsd o

OdzG j BteOdyd MCOW MdMmisj BO tej " Oj lsw o3 ssHsd Af]te]
e jdd?, ddsts di dgjls! tejh jded™.

t OMfdBslsted &3 kZteOo dzj dzd ¥ 2 1 R, & (D) 2@, u. R j o S & s @ v
9jClssteds dizd WlzdS ydw kd
a(¥)={ a¥,... ax}, b@® fFo®,..h @, i B..n,m 1 1smskfow ¢
feddjtej 1 dOARBHJHB, Ykt
Jo=1(, TR A 494 =al xy,
k=1

GHy ©jCIstste

b
U = e f"() +. B, () F(O br) gt
*-L&GQ Istc O dzff. s dzd te ts © O dzd

tJLtsdz 9] dzlsdzr o3 ZtcOo dzj dzd 4 d3 weo dzw j Isfyw md mlis j
Mydydvdud ME¢tsets oadHO
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6 hda 6 ah. O RAL ©O
&i n-1 : e -Q x 0
c Rz g . & 3/ e 1 @

?‘lm 9 hz% a‘lermQ hgm —(;

GHj dzgjdLojfisdy 2 wodw jlsmw d&dh:!: §O0LO®R Ists

c fdats, ylsts tjhjddjd mdmlsj " ¢ st fy dZOB tsH
4t mdud ddd,, cdaBydgdEsie] lsets Ctstedzj 2 kteOo daj dzd J

h/" +h, I'? +. R, / hiy

[ dsjtcOIskztcO
1. vd3dtedese 1. . JlojHjded] o Isjtsteds Tfdzj:dzdfdzj@Rrlzr ~1 AYIAs.j G tc
2. stOfmdese [ . [ . Rdzlsjicftc @Qdz!d® zj¢ O tc @e9dZj5ded v .
3. Adalbjdetd y I [ . skt HdW¥¥jtjdydod dsdishys af dzbs |
[ j dzd dzc 6@ #s: AL Ol dzdls, 1958.

4. Kerimbekov A. About the one method of solving nonlinear Fredgolm integraltieqsa Abstract. V
Congress of the Turkic Wor | dKurha tAhuerfopmeai 8014 dS5ishkek: 280¢.rPgy z s t &
121.

5, sdteddsBi S8 ¢. [ ilH tjhjddw daj dzddej 2der = ddzlsj ctcOdz dz
U . 16, -26. o . 23

s JJfddv [ V(rtRIrRY[HRM 4REZYLR VM I 1L RE

skda ykzdkdpe O
1 Of Os1 @asO- MisOdzMC d2 cEtsmkzH OtefMmise j dadz” 2 kdad o j tefy
LicOdz fipCOL OR Mis Odz

O dedeslsONdY Oy sC ) HtodojHj da dqdzls j cteOdz! dzr § f 6 flzty B) 2@ 8 dzjddac

dzj dzd dzj 2 des 2D, @b fegsdzd 2. L MisOdzse dzj dz¥ HEMlsOsYd § Ehdse dw
fdtedsHduimMCdrn tejhjdd?2 ttOMMdOtedes Oj &3" » MdMisj d3.
sdz¢ yj o' j [ffaag @OV MmdMmilsj B3O, dzj dzd dzj 2 dzOV fd flg jedgED dz! Hiafsy W
ftojHMIsOoadzj dzad j, dBjIstsH My Olsr 7 tslstsBteOy j dad 2 .
1 smMsOdzsoa € O L OHOY(d .
1 gl (- g+o)=R, t=(t,...1 )JI R3.3R=R" i otej gj dedz’ § 1 jtoj &
D.ind¥%W%jtjdydod dr 2 su;tsotststg o dHO
_ K
D,=— +
Wt %m
cHg=1...)imoe jClststs.
t OmMMmdssisted &3 dzj dzd dzj 2 dzlz¥  Md Mis § ikz
DXx=P(t,t,s)x+ mf(t,t,s,x, m, (1)
CHg=t-elin 0ol tedmlsdD EMijE3ood ©t d OR{DLS) S ts,
N3 N-d30 Is te JFH{Gt,S,X,77) 7 L OH O dadeQ"s ¥ tztdzC WPF(,....X,) T d NS tsd3r 2
9jCIststs.
[ s z2fmisd &3, yB(®,t,skQls teod juiOR % U rWt,s,X,/mM ZHiso dzj Iso tstgw
Iz f) At od3: )
P(t +g,t+kw,s +kw) =P(t,t,s)I CO (R R"3 R™), "ki Z™, (2

tts
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f(t +gt+kw,s +kw,x,m=
=f(t,t,s,x,mi COO(R3 R"3 R"3 R"3 |), "ki Z™, ©)

¢ HEkw=(Kkw,...k W), k=’(’k1,,,...,km), w=W,...\W.), g=WwW,, W, ...w, T
tOydsdOdz dzts dzj Mtsd i & eif disdgsy Jffjldeadtss vy § dzts u d fydzj dzde’
| =[0,m], m =const>0.

#lsOodlsmy otsftesh & ddals (5w fio § 5 H doy HidsPD daAp
fndflsj i (£,¢,5). ¢t

lijtedsHduy ladj tdzffdzj 2 dzts?2 MmdMmilsj di3" .
rdzv tejhjdedw ¢fMmlsOodzj dedzse s ot tesMO dzOtGW HE

fndMmisj d3kz
Dx=P(t,t,s)x+ f(¢,t,5), 4)
cHi BfDEOsHEOSRALO) ddi3j sl Istlidy j O dNGe jOHmEOm
WideS fFN,S)zHtsodzj sotsteW jls kfydztse d & :

f(t +gt+kws +kw)=f(,t,s)l CO(R3 R"3 R"), "ki z™.

) 2Ky qtsisfnlstec]/ﬁzlfanmdfstSHqﬁqu.Qd:, dzj o] 6 Mezts  H(
o j CW it yg(t) ) des Hadesuplut)], ¢dii OS joCddHse 82

{ W & dH dets, Uls (¢, tes)) " 5 elzdzs to 5 H dats 2 fdmisd 3", fnts
dzj SH dzstetsH dzts?2 fMdMmisd d3d (u(t)l',u ff) to OOz} HIAEIR O &Y dzvdzC Iayfig v
X(t,t,8)=X(,t,s)u(s).
1 HJ X(£,1,5) T 3Oted yOdzls GHdstesH ds?2 MdhsQ dGdz ¢t
ftcj otcOh O Isw NdN-¢g@ I toalf W ezl
U HEO o  fid dzlas j[P1j dzd ] dzj SH &SESH &GS fdflsi A (4)
ftcj HilsOo dzj dzd j

X(t,1,5)=X(t,t,5)u(s) + fK(E,1,s)X (s,ess) f (s,ess)ds.
(g wn)-fjtedsndudshisd tihjdd2 fdhsia (4)
Emdztse dj o5 & lsufed Mbfisg dizv sy dzfyls o s
[X(t,+q,5 +et,,5)- X(t,,5 +ety,s|u(s)+
totq
+ ﬁ((t0+q,s +et,,s)X '(s,ess)f(s,ess)ds=0
Hazv  ze gl R s
Clss kteOo dzj dzd J Bsydls BT WS) fdgdh jdiztsB s détpemts(Asty Hizlz
f(t,1,8)lsscHO d btd ¢ BSEHO, C(BEHO
det[X(g,s,s)- E|, 0, (5)

d o {1ltsdy fMdzzyoj tjhjdzdd JHddzMlse j dedets. 1 Mo ts
btsdz' S5 kSEHO, CBSEHO GHoBEEHROY Mdhlsj B0, Nt

sted o d O@y B § todugniglc 5§ tej " j dad j .

J § 3diOmdzd o " § sdzdzj dz" Efdzsedw f jtdtsHdydtshisd d
(4) d BHoGSsHEOY mdhilsj B0, Moslse jlkmisekzs h Ow ( 4)
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e Mjddw f (§med sfhestst, s), st datpsH zOY MdMmisj B8O (
dHddmis g s j edsHduiMés) wihjddj, SCsbtsttsj fikj

t+q

X(t,4,8)=[X(t +g.t,5) - X, 1,8)]" [ (sess)f(sess)ds. (6)

ljtedsndyud MEtsy twihjddj dzj dzddej 2 dets2 MdMlsj d3r .
S udfgts! o jteds gMv ¢ f cnscoz@hjtlszcdity Y @@l
tojhjdedj MmMdMmisjds" (1) (zgtdu)c;ls dqdzls j cteOdz! detsjy ftej HMIs
XZ,,5)=

t+g

=[X'(t +q,t,s)- X'l(z‘,t,s)]'lmﬁ<'1(s,ess)f(s,ess,x(s,ess),n)ds.

lfesmistgCddj e j o RUR™P RI n-o j ¢ tztdzC y d 2
Xt +qg(s),t+kw,s +kn) = x(t,t,s),
SctcOded Ud dedz’ 7 5 dalstedsy

| x||= sup |x(.t,5)]|
ReR™ R™

ud Mo s toj Hj dzd BT Hfsjsts@lsts t§ dzd j d3
T x(t,t,5) =

t+q

=[X7HE +gt,8) - XL LS) T mpK T (s,ess) f(ses s, x(s,ess), mds.

1 JstezHdes fsCOL O ff j toyjlotts Hi s tdf assfids fip Orlzfn s ff 5 W o dz
MY dBz3Os hdd3 Hdzv HEsMIsOlstsydets m§gOMze B3, L dzOyj dzd?2 f Ot Od3

sdzj HiSo Ols j dz dats, o Md kzkC & K izuz@ls 6 t5 jf jtdss ) Js i Pdaipls ® |
dzj f sHo dy dzKYZ,tis|TE ¥ (7,t,5).

[Odzjj HBCOLT 90 jlsMY HAWWjtejdydek dsmls: §& of

v jttejds@. o fsdzdzj dzgdd EMmdzse d2 G dzOHSCMIsd d 4t
BOdzr 7 L dzOyj dzdri>0 P iz@dzj B 6z0v Md Mis Jdg® s 6 fopaeef)iizi J Is
fiedsHdud MEtsd tf" jdzdj .

{ OfMdstslstej dzdz 2 oftetsfh Wodw jliw §totsH 8k j ddj &

[djttOlktO

1. mOOMOROd 1. m. I suld fjtedsHdyd mMédy tjhjddw- sBr Cd
¢ zdgls ©: | OEzL2®,0 1A 70 .

2. uvdiBj sy Odetse 1. L. 1 sylsd fitedsHdyud mMédy tojhjddw BT €
¢ ZzgOs ©: | OR2A,0 Q2 79.

3. u0tlsOBOdzsa . ¢. vihdzse dvw §jtedrdudesfmisd tej " jdzd?2 HoO
otej Bidei 53 // RLO.TZPW 0.4t B30 348 8. WdL .

4. skdz yedddj o 0O ¢. ¢. ,1 jutdfkdsHGB\QidELod jr . fos dBdese s d3j tedes Bz 9 &
FtcOodzj dzd?2 M tff jtcOlstetsds HdWW jtoj daydtose Odedw tf tv tc @O S dzld
BOIj ¢3OIsdyud MSd2 Y keted@Odz, 2007. ~ 1. 4&.62

5. skdzt yzdidhi. 9 O uiOicls OB Odzts r. ¢. litedsHduyud MSdJ  fJted
HOWW jtoj dzyd Odz! dz' = kZtcOodzj dzd? dBdesedzj tedzses otcj dzj ded /[ / [ Ol
4. H2

6. skd yedddjoa 0O ¢. ¢. ,v NuswiE@s Afdited tsrH.ddu.dzts s | dedp wids & dzdizd
mMdMmisjd3 SoOLddzddzj 2dz2" = HAW W Jtej dzyd Odz! dz'y » cidtc D dgf dk@ 2 dz0 Is | GO Ik
Ny etedzOdz, 20@88.. "~ 2. w. 74

7. Kulzhumiyeva A.A., Sartabanov Zh.A. On multiperiodic integrals of a linear system with the
differentiation operatorni the direction of the main diagonal in the space of independent variables // Eurasian
Mat hematical Journ#l, 2017. ~ 1, v.38. P. 67
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8. Kulzhumiyeva A.A., Sartabanov Zh.A. Reduction of linear homogeneE){;}systems to the jordan

canonicalform // NEWS of the National Academy of Sciences of the Republic of KazakhBtaysicemathematical
Series 2017. t.582 315) .

U931 01 T RAA[T [
GLATLUr WY [ W Z[ svWs gjrj)unm Z [z wf un

Nnzwl zw trvovw #RLLUV[Ct] 3 L3
( (
erRfIUJURSOG[] 3D 1 ¢

U

DO2HOMBS,0 ZJWOIYWLHOd v. v., o¢ter L OndBJ Isse
Dr"BOdztse Olsr dzgH Q0" ¢YISEBJ E V' (icYdtS £B DY 136y fls Bdz "

O dzdzsls Oyfez. BOY OkOH O 1h " dgh ' tejlsls’ frLrylsr fqddsekdvtedr
IS r

L
Y2 ZzDOdz " jlkls' € jHjf OgOwOnsy B dgzOwOMlsOf Y WEdC ydw &zOte O
BOMOfyr WEkdSydyvdOt daje' L dHj hjklk' ¢ jmMijfl'w hjh' & Oda
U'tej ¢ MeEHIGYW: 00dz YpDdaj Ok'Iy' &300D0dz JjMmiflsjts stsh d
OB sslsd S O.
1. [Mifls' w. TWweddzhdte tejlsls’ fd dz¢ z dzv te dz’ Oz
HAWW jtoj dzaydOdzh' v bjWHjEH' h jCOLOd ¥V hOklslsOtdj dz
L.y(t,€)* &iit, e) + A)yit, €) + B(t) yi(t, €) + C(t) y(t, &) = F(t) (1)
1
y(01 6') =a, y(E’e) = b’ y(lv e) = g (2)

B" dzH O>>'05C * M € j dzj YaOlegPER) dzde’, dz' s AW, B{t)ISC(t AR tE-,
D=0¢t¢) sBdz' M dzH O Odz" YIsO&zOOdz, yYO2MmrB" .6 BJ dze ' dz'
sJdzjm' h OtelslsOte tster dzH O dzfr dz:
l. A(t), B(t), C(t) ¥ D d&i(t) W 2 dz€ yd "Dz@t¢l) tsB dz" iypr dgh © j € ' dzh tc
L H " HOi W] t©jdzpfizOIsT dz W k2 dz¢ ydw dzOts.
. AW EdS ydqwmr ¢€jdzj ' sjwm'"LH" €' YOdzODOIsls ©dzH
At)2 g,* constz2 O, (OCt ¢l 3)
m. /7.@), (i=12) W zdz¢ yd okt j dzj " SJWHjEH" W IsiB' todzj tc°
A(t)/ 2(t) + B(t)/ (t) +C(t) =0

1. 1

yl(z) yZ(E)

20 %0

SR LHT G s i GG ERERI G, (), (=12
co *

Az dzH Odsj dels Oz N j h("1dyH jlagj whHIj2kjelj' . Mp2S M B tlsjCls
Y OdzO0 Ols s OdzH © )iz dz da ‘toteids j O™ sy 00dz s j WHjEZH' Y Ot

V. D= .0 (4)

L.y(t.€)* giilt.e) + AQ)yict, €) + BO)yi(t € + Ct)y(t,€) =0 D
Y0.9=0, Y(.8=0, yLe=0 ©)

bdsdzr v RnOLOCIjtedmisdSOdzr Yy IsjWHj '
e 7+ Ait)/?(t)+B(t)/ (t) +C(t) =0 (6)

MOGBOCI | edmisdC Odr ¥ bjwhjbrn' W pebiled ¢

1t.0="19 02 & GOd f)r dz j A8 L O HO Ga-T G Gl KD OdzH © G |
e

OfMd & S Od ¥ etedz Shj dtbr' OO L :
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/,t,e=T,0)+O0(e) (i=12)

/.9 = <[m® +0@] = 2[- Av+oe] @)
[ JABBP 6). mOtcOCIsjtcdMmMisdS Odzey OB j e Mz 7Y BME U3t

Etodej SIsj dzkej dJ.
1"dz BjwHjbkr'w WikdHOM] disOdzr M jh' dBBHjte" d2' W 312

1, (0) =03, 00 (.0, (=12) Y. =end Amogate) (©)
Co = %o =

[ "dzH OAt ), (=223, Bjde 'L WEkdSydw dzzote. [ dzZzOtH' C
DsjwHjikej yB2'q kjeoe' 8]V §gboiojy Ptz @Z0dz mMp2¢ j
sdwimbs' tej 3" L, BOMBOYY"r " Ol k@8 di=a23) " jyhy Odda jistg "wiH

Y, (t,6) = PR (92, (0 + O(@)), ( =12)  y,(t.) = 0. B (9{z(0) + Of)
¢o + ¢Co *

3. stshd WEdSydwmr 3 D dzj h j(©©ste Oy B d¥r HApzCdapdOY
Odz" Y Is ©dzD O dz, BOMIsOf yr h Qs Otetls | YO RZOBPW B Plizn ' W
hjh' 8 BEs&OL' dg

LK(t,s e)* &Kiit,s e) + ADKi(t,s e + Bl)Ki(t,s &) + C(t)K(t,s,e) =0 (14)
K(s,s,6)=0, Ki(s,s,6)=0, Kii(s,s,e)=1 (15)

Kt,s,e) t YDdzg O2 dzgr@ c3Odz" dzOter dzOdz Isp kzj dzH W ikzdzC ydw dz
OsO2 BjLBBROC ' "¢ jdzgj dEpdzH jte' 11h (Odzstd &l B d'lzfigzS dgrd @ s
BSdZzOH", YOd&Dr'L BBA&EOH'™ ybpDdgy CJdzim' Isntcy dJ:

1 .
K(,s e = Vm(W(t,s, e) (16)

[ " dzH OWs,e)-W Iz dzH O d3j dzls O dz hygh" igHjte Y UNWNEHYD W ¢
o totsdz ¢ d Odzdz” W(t,eB (i LRI Walzn OB dzZls Odzr h | Ozt P O2Az] fig
fO2HO BBSXZZODOdz Odz YIsOkr h .

[ Ddzj dK(fidze) s 5"  WikdC ydwmr dz

K(t,s €) =c.(s,e)y.(t,€) +c,(s )y, (t, €) +c,(s ) y,(t, €) (17)

snte’ dHj " LHJHEBEL (=1LEF-BHj@m" M L <1 WWdydj dalsls
(15mMs®PYT" h OtelslsOteDO yts2r1 MrLrylsry ©Odzej B tcOd
kOB '™ dgs@dai=123) 3o dzH jt6' dz (17) YsS2MOY, (16) OkOK L

[ j BBOK3s,6) stsh d WhkdeCydwmr xodaj dzrtay IstC jB ts12jr2dznc
OdzOOdzH OO0 " IsGx'scirp 1 HE2O®R™ i redzi0X j dzj ' OmMd B sslsd S Odzr )
dd:

K(t,s &) ¢Ce, [K'(t,s€)|¢Ce [K' (tse)|¢Cee+expgeg—8'j (18)
U

[ "dzH OB >0 ) D dgyg>0-y ©O2 fnr g “tce Isp kzj dzfy* s"tcOYIsr dzOts

HDdzj dzH j2° sthd WeEdSydwhr &i3j dz tsdz' W Is (1) dgH rtedsQ i€ lsdz"
kjwHjkjdimd TjC00d ¥ hOkklsOtedkj dz Ottdz®2 " h jlsls"
LF. =0, (i=123) (19)
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F,(0.6)=1 Fl(g,e>=o F,(Le)=0

—=> = (D

iF,(0,e=0 FZ(%,e):j_ F,(Le)=0 (19%)

—_) -

1[F3(o,e)=o F3(%,e)=0 F.10)=1

[ | BBOF.@e) (1=123) Otedz02 " ¥ bz df0IY )/ iZOdg * ' dzgn j B Ote,
Cdzj i)' WhtedzdzOdj dz Odz Y sO&zOH T :

F (e =%dbi e, (=123 (20)

[ Ddzj dzF ft,le): (1=123) Otc 20 W kzdzC ydw dzOter dz B J dzg ' dz' W St d3
SnHtH]j " LHJ2d& L:

Fit.s.€)=c.(s eyt e) +c,(s ay,(t.e)+c (s ey;t.e), (=123 (21)

(1), (1) B ' telsjClIs" HdWW Jjtej dzyd Ocdzn " ¥ sjWYHj k' do v
JMejtemy ¢, sdzH O (J29H j B ERZYYydWw h ( 138 ) BlEdODH) . h (20
hOelslsOt" dg (R EFL2P), D(e), 0 B sZODOAdZH" YIsOdz stcOBRj o W stedlz
Odzr YISO2 3" L. uOB" dzZDOdz D dgH j teH ' (21) yYyBs2MOY, (20

[ 4 BBQ FHt,e) (=123 OtedzO2r ¥ zdzqodld ¢ gz@fcdzn * ' dzH J
OB IsslsdS Odzr vy BODOEZOEZDO (] :

F.teec, FiteleSentg), FiteleSentgd), F,te)leC,
e e e e
FoteleS(erent ), [Fateoe— (@ +entgr), [Fateec,
e e e e

Fite|e(eropt ), [Fite]e (e rent ), (22)

d3" dzH @O0 ) D dg>0, Y O2tigjpeldd 2z j dzfi* L Is" Oy s’ dzOte. | .
OQedzO2 " WEkdSydw &zOteH' W OMd B IsslsdS Odzr v Etedzj S lsj dziz

O dzOdzdIsd S Ocdzr v Etedzj Slsj cdzz  y(pldkj, N(j2h)" oFfd dzcBEOIDYCairE
hjlls*¢ jMmjB' dz YOteOMmls' @2 y.

U Btejldg®). h OtclslsOtc o derQ-&imh &z dzif dzd3® dzH j tc* Ih
Mddze zdzw todzr Okr lsyr 00dz [0J]I€1g 'S dzit ) ;B datz’j W B'OJsh * g Oz
WstedBz dzO Oty dzf Etodzj Slsj dzj H'

1

yt,e)=aF (t,e)+ bF ,(t,e) + & ;(t,e) + 2ﬁ:(s)Gl(t,s, e)ds+ ;’F(S)Gz(t,s, e)ds (23)

[ " dzn OR(te) (=123 jCIs" ¢ jMifl' w OGO (i %12)dzC yd W ¢
B  tlsd CIs’ hjCls® ¢ JMifFW-(1)Xedd Wedydy sy Qd)
WEdC ydwadgr2y (ha)lsls® € jMmjsB' dz' w hj hdZ d3'H DEldg DG rizdz'j dz Bs

U tsteijldg®/. M OtlslsOte tor derQ-&mh &z dzif dzdz® dzH j t6° Inh
fMddee zdzv todzr Ok Isyr 0Odz [0J] 161§ 'MC daf b ez W B ® O ' 0§'Odz
Cddzim OmdaPeOsapo@ ¥ :
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e g
ly(t.e)| ¢ Céa\ +| 6| +|g| + ma>14F(t)\ + r1na>4F(t)\l:J
0¢t¢lf 7¢l¢1

- dalex ge +$"\ q+ma>#F(t)+ma>4F(t)%+expaego %
u

(24)\y'(t,e)\ ¢ =

CDM -

cé & tg a tad
(2 f‘yQt‘)e)\ 2gélexpge g082+£b+Q+$?§F(t)+@%F(t)%2 +eXp€e go;g§+
+§?n F(t)|+ma>4F(t)| e N (2400)
?ms —¢t¢s G e @uu

[Ddzj zp glEte (23) BODOdZOfr]OY 3 D dzd sshd WEkde€ yd
OB Isslsd ¢ Odzr vy BODOXZOEZ" dz2 (18), (22) JiMmcjtmi ¢, (
sdzr Iskr dzH" &zOMOY (24606) OdzOA" L . OzOB L . v jtstej d3

[T MO dzj M* nh* dgh' toj Isls" fMrorylsr fd dze &z dzv te d
SjWHiEH' hjiCOtcOdz v P OMclslsOtedzj dz Y OtcOfisr 6O

L.y(t.e)* giit,€) +yi(t, ) =1

1
y(0,e) =1, ¥ =1, y(Le) =1
J"dz BjWHiEH' W hjht ® sthd WkdStydwimr, OtdO2:

imijfdlsjd dzgjdadzjdz €j2"dz Cjozijfp' IsiteHj Y OLT d&ZOHT :
t 3 1 2t+1 t+1 =
e_E% e5-4(t2-t+2)ez +(2t? - 3t+5)e +(2tz-t+4)e§
y(t,€) =—= — &
ac’s 8
4??5 5

o0 dOLT sy BSd&EOD Od X@DHOQHO, wodd ISjWHjRH® S
Loy(t.e)? it e) =1

y(%) -1, y®=1

b 15 dgH O hyﬁt)Es-(%t+t2.
a1 2

[Cjte Mddebd tdr Ok'Isyr 00Odz ¥ b dZj 35O lsdz’ MDD Oelz
NN2jMm dHj Bj2daj dzj2ls' dz BsENOY, Cjdzj ' &z OkOd L
y

1.255 1.25} ¥(t)
Lol ¥(1)
(]
118 wt.8)
1.10F
1.05"
1.00 -
02 04 06 08 10 0.2 04 06 08 10"
g4 ztcj (#2=01) ¢ Iz to j (#=Q06)

cHiBdJjslsj te
1. [ tdtse 4. @8 Nlzg | kjddgi o fd dc k& dpv. to dgr iz Co@9LAd9HBN 1. dzdf 2 .
2. sOfmr s s. ¢. sddzG zdzv todets o 5L 3z P | dzdz” idp dUFOB] 9 - ju OdaDis
1997:1 95 f.
3. 1 f5dzts svRtsematicaj dzv  flsa @ jEEzZE B 6B £ & ¢ ls j tcARNDTeI6 8 .
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JIrRw[ (T fJO1RR rravssrRM stoérlzam Yor oy

[ Oy M. lgssC Blstsd O
dpSCIseBddzMC d2 toj edtsdzOdz' dzf 2 dEizisOtecmiza Odialg’'o O, L
¢ ¢ IstsBQL On MisOdz
¢ dzdzs s OyqdOMMdB3OIs tc fias® jOlsthgi fif§deisster = X j MisC dn foedfnig j208z" -
Hd WY oy g @dZE 0o dzj dmfRn G telg st Wds § O Odsj stedL Oydd.
sdzEyjor j. MizZsMOS O fMdMmisj KO dzddzj 2dF & sBr Cdgtse jdzdy B W
fsteW HC O. s tgOHdBEOYRZA @Y e OL tej I | dsfls

[Br Cdaigo jdz HAWW jtoj dzyd Odz' d  te ts Sitde O o iafydedgy daf e ds
BOIs j BOId U ME B3 d313HJdZCftGBSGdZCfd UtGISUJfr]ﬁ]BS d wodz
sjodedCd, dOkCd d fesdLosHmis O. WiSkdodasj kf
dZO dmf sdz! L soa Odedd OHJ o Olsdg n d3G)ISJd3® duyj M@drs d
WOCktstese ftod §omstesjddd IOCIR &sHjdj2 djdLs,
B'Icffn 9 0O hdds Jes Y imbCdd MmdMmisj BOA. rymbssdadd c
®BsHjddelzs " dj ftesyjmih Mo Wodzd dzd J B  § MisS sMisd.
dzj 5B Lt Wd@@@ﬁ@&;q;@dw Hdw  fsddesets 4 dMOddw 1
dzOB dzt HjdzdW Hokm odHBO WEdlyd2: WEdREyd2 f BGA&
ftoesdL o sH dz" &3], ftod yd M Btsd "dd&idd f toisc

d BB WkdSydd
Btsdz ¥ yOfgls: otej BydhHmttEetsldNheadzdse Oj dz¢¥ HBMisk
BOdzr 3 HtetsdLotsHAzZ &3d. [ HBZOSt o dz BS2 dBsdi dzls dzO
B' istesL OskEROsh jets fesyj MmO, sfdhm o0 Bscts Wik ds
1 st lssdBz 3 iMmMlsCdy MdMmlsj ddr Isdzj B Zegisls w106 4 OB js'is § did
vsijtedidddz ¢y JiMlsCd) EkEttOodzjdzdwe BN dz deOpHsisdez o Y t
sjtelsdmMmMO d 1 .[ Mdtcd Wjeda jwOHlz.

anlstStGdquf]Qd ddelsjtejfm € yjiMmsCdd MdMmlsj BOd3 o
ZteOo dzj ded 2 n~ d d3d Y JEnfdso ek disipjdistzf Sk e d Mizlsmise d j &3 sy
B' Mistets l]’t;stsls;QOth’" ~dd&dyd mMSdn tcj OCyd?2. 1 jtco
f sSHtBdz" j LOHOYyd ofMmlstej yors smw dz0 HwOSISdEJ tJH
or wided dztsfip uls NdMlsCdj Ou @zas@yde Oa tHa' ded Y @HIE dzd H it
stsds udfmdzy o ~di3dudmSs?2 d WVdrdujmis2 Cddzjls
dzj MisOyd sdzOtec dz' n ftesyj Mo~ ) L dzj Slsted yj MSdn Y 4J
Bdtsdztsedd, L Csdz Bd3d9 Msydsdsedd, afstasiidddeid, ¢ J

MistcsdIsj dz' dzs?2 dBj ~ O q’Q; [ 4] d . H. rjMmSdy Mmd
ZtcOo dzy dzd 2 hdtesSCts ftoddzj dzgv s Ismw o § fgdzts ydeg' 2hls tc & Grelzd &
mMd Mmilsj BO~R , otsLdd SO hdrn ftod tihjddd EttOs dzj dzd 2
fwdr[8.r jMisCdj CtO JSrJ LOHOYd otsLdzdSCO¢¥Is fted tey
ftesyj M LOadMmdl tls dzgj MEtsdz? Cdr dBOMh sOB s, Mmd dz
Hiczedr B dZOMIsWw A .

t OmMh dtej dedj ¢ dzOMmMts t6j " O &3" = L OHOY fistk tsimdsts/dzch
zOkz ydzr A dmmdzj mE& 56 gizg{W:IjtsOSq’dzis Yd B dm¢ dzg yJj dz
ftoesdLotsHdIsj dzt desfylsy Mtsotej g dgdz" = o ydmdzdilsj dz dgr n
diisj &3 M o jMmisCd Hdzw.

[Isd3j Isd d3, Yylsts o wlsdzdydy s L OHOYd §tshisdtcmsd&w
BB s Isfmw eofMmlstetsj dade’ | Wk ydd o fdvimlt jhd@@D, ¢ vt hel |
., BIBSHT twjhjddy yifmMsé¢das CwOjora L OHOY dzOH
ZOMmlstswh j2 twOBtslsjy ¢ dhfdzj Hiseo Oded® xj MisC dn
dmlsj &3 fdrdgj sy d3j stsH  § OOd3j stedL Oydd [6] M dzj
dzls j o9 O dzO [ 7] .

dzv  ydfmdzj dzdes?2 t6j OdzdL Oydd fHteso jtcCd HEMIsOIsBYC
cOjots?2 LOHOYd tOLtcOBBISORZO ftoesetcORBBO M f sdsh !

J dsj tcOlskztc©

74



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

1. Curtss C.F., Hirshfelder J.O. Integration of stiff equations. Proc. Nat. Acad. Sci.,1952.
2JR.J TN jdgG b b dzvteendzy dede ji fdififCoHGa s RLHL, 2005.

3.50&dls¢ddz 1.1 - y d fpdzj dzdz" j§ BB stsHT ey jdzdw Y jifmisSdn
1995, .7, 5.
4. R ddz 1.1. yvydmdzjdgdz' § BIIssHT tjh jddw LOHOY Mistesdls,

5. 10R0oQdit¥g Csdww.dzr j] BilstsHT tojhjdedw N JjMlsSdr ddetsc tsd3d tods
or ydmdz. BOIjdkB. d BOLj&B. AdL. 1999. wv.29, ~12.

6. [ ME2@GOmO] 9 tedL dz0SCd GHdtL dZOydts?2 ©OLtejh ddshisd dzd dzj 2 ¢
HAWWJdted dzydOdz dztsets EZteOodzgjdedw [/ / . of ydégdz. &BOIlsj 5. o dOIs

7. ssClsso O .. ltedL dzOS d SHdetsS L 020 y dats 2 cOL ted " d BBk
dZpOo dets 3] todetsds tcOL BdJjdzdd dadzlsj teo OdzO/ / [ Ol PFPWBOIduUud MSd2 Y Ekteodz

nzwl zw t@ywunrrofrtw wlry sl trRITuv3
srtdrJwevsw zrzwfrortw

[OEIkjjo0O dw.[., dOtlsOBOdztso r . ¢.
[ .plsjdi3 Mse Olsr dzgH OO0 1 Ol' i DOL OY MlsOdz diBi &
[tOdz, D0OL Oy MlsOdz
D.r"BOdzse Olsr dgHh Q0" ¢YIEBJ EW' todz' € gj dgdzj € j Isls

rdqwwjtej dydodmH:’ Y )
Dix+ a(o)D” x+b(o)Dx+ c(o)x =0 Q)
sj WHi k" d Yy OWSHlEttc OR dzPrjtldsH(t, ty,....t,,) EOY " IsT B2 dz
HiteBd M Iskzr dzvm jzs ' o\ bW s jedzyd Odzn " v 5 j 6 Olststs:

D =i+iei}=i+zi
= ar "ot at _:18:.‘}-’
3" dzH BD-o,00) =R, t = (t,...,1,, JER Xé X R =}Rm,
D 3x =D _(D,(D.x))
i (t,t,g)-DO Y Olsr Mils Inh J Mmi dz H d W=} teer day - OedisHig 2 Y
02 dz" BOdzralE), B(o) 3 b dzflo) M Odzw to6 W bz dz® 5 An.dEDtare,j S s st
== (2 ...,%)Tscj Cltstedzr ¥ HOWWjte] dzyd CoezH@EO dets #f | € @B s,

dt ae, "
B j g (tih0),02% KOk f' dz W B j dz¢' ' €= to@Add vEO &z fif" "dd@
splzj dzH* WEdeC ydw dzOte HJOGEtsdzOdzH O "t Oy sintd@jf O
B2 dz" O HdUWW jtejdgydOdHry nhtdht twjlsls' fmrLrylse
t=etHdOGdzOd BE2' dZHO St WWdyd,jdssjte’ Is"OylsT .

Sjdzs 6 s jdz (1) jwHjbk nh' dg &3 dzOdzH O2 Ocko O y

x|z = ult), Dox|.zp = v(t), (1,)

3" dzH OO0 Bt yed di@)jWdlz dBC yd v zOter kE&Rj dzH j ¢ f jted SH

YOomddislsjte’ dzj d4: ? )
u(t+ qw) = u(DeC’®R™), v(t+ qw)=v(Dec V' (R™),

B Otcdaw ¥ (91001, s Gmy) § M d2'  §FlafdBay)eZ X . XZ=2Z" Z-81Ils" dz
fnOdzH Ote )Q?;&)(Rﬁaf Lj=1m R™MHQ; B2 dgh O NLH" €M L HJWWJt
ldeC ydW 2Ot § zOfpr .

ale)y Do) C st WW dydjdalslsjte n1h' dz BEdgj dzgHj 6 h Otelsls
alo + qw) = a(a]eﬂ'éﬂ(ﬁ’“:], qeZ™, (2)
b(oc + qw) = b(o) ECéﬂ (R™), qeZ™, (3)
clo+qw) = c(a]e(?éﬂ (R™), qeZ™, (4)

(2,3 qotzih PelslsOter i)~y PP OzelzON j N 2 Cjtej C.
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rdwwjtej dydOdH Odzi(lp" iz df Y@ dzite dd) ORIJPHI EH W ]
x=e* St dgHj ' LHj2 B Q). IifPH NS Wi 0 Als OdzH T 5 Ol
I"HOd (1) bBjWHjbE & W “0w0CkjtedmisdCOd v Isj wh
A3 (@) + a(e)2* (o) + b(o)A(c) + c(a) =0 (5)
(6) COMMPEdOd v lsjWHjEH' W kil todzjte' dz lsOB Ok
skelsry Ijwnjk' oidyody 4OTWH O :
y=x-SEtdj Sl W jC' 5 O00ydmd LwiGnollso2 dr L

3
y=x-SEtdj Sl W jC' 5 Qb*adma £SO &L
(M Etdzj SlsjteH' tted dzO Y214, Isntedzj dzH ' tej B L
x +x(——+b] +c——]—l]
[T dzOdzgH O2 BIItGdZJFﬂZEFIb—tG—IZ gf(ﬁ-ﬁ —L——jr:?
*+px+g=0,x,=a+B,x-10 " dgh" ISJ\UHJIZH'\U Isie "' to° B sdzf

(a+B8) ¥ +pla+B)+g=0 0Oy OzOteH' Ohr f, Eteds Cls' sl tsdzj
a’®+f*+(B3af+p)a+B)+g=0.

| 5| || 43

- g+|g+ —g— |+

_| _|_ | y 27
2 \ 2

HdMSted d3dd dzOdzlsT HJf OlsOdzOHT .

1) D::=—Eu'ts dzOylsr ke 't', 2 ELOLGO Isn2"dHjfm Ctsd

2) D=0nh jE' dzOyls' lsBlI'Btd talzj jlLjjez’ B ' to

3) D<0nh jz' dzgOYIs-B 'Isti'Bdzjtc’Isj W ‘' jtodsi i, DtelsIl tcdz'

[ Oy MOl &3" L. SCSkBlrYyY bjwHjEzHn' v Ctsi OV dIYd ydEosHjcR
Y OODHO2, 3) Y O0OHO2 BtsdzOIsr dz' dz Odz' Y IsOLk.

pL SJLjGe ' dzHy M Hh  YOOHO2HT WY YO2f M dzH O +
hjgh'" &3 BGBA&OHN, YO2M' Mr dzHO B EZARBO2HT .

we2Il0dz v, 1) D=MBHSOZD,I'™ W20 dgd@ OH O2 H"T W B tsdzOIsT dzr
O tc Yizr Odzfylsozry

D = g+“"’—4( +£ j::=DBtsdzsz CjtjC. rdHghy,

g:ﬂzﬂ?_i_b+c:g2=(22u?_g?b+c) (6)
a® 313
p=b-T=p=(b-7) (7)
jCid dz PmEgips tid B3j erDczS sdz W Jydj dzslsj 8’  Otey r dz
ddzH r d3j dz
2_4EE a’p® 2 2a*n 2a%ec 2abr 3_ 3 2 2t
g =ttt 5 b° 322 4355 -

h OO dOE" d Odﬁhy@mmfawaﬁﬁng'lsc;Q ¢

1 - .- -
D= E[élaac —a’b?® —18abc + 4b* + 27c7].

(dzgH jhj, MD=ec@QHEBYSGWHjEzH' W St WWdydjdalsj to°
D(a) = 4a*(o)c(o) —a?(a)b?* (o) — 18a(a)b(o)c(c) +
+4b*(g) + 27¢*(0) = 0, YoeR™ (8)
h Otgls™ ®dRO@alEH O IskzOlsr dzf dz CeEtej d&3' L .
[ dzH *  tsfr Y Od1H=GQ[@],GL b @) jpii=A;(o)Isn B todzj o' dz IsOB

ae) = [~ 22 + 1D,  Blo) = |-L2
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h OO dzOte " dg, w O dzd CEff jtodBHIsT HWW jtoj dzyd Od
Odzr VYIsO2 d&37)L .y d@ozjdz@Y st E to 8] ChisQitdds O ded3 jSde td° dz' f Is" to.
( deH j M FA(a)lsnB "

441(0) = a(o) +B(o) (9,)
Etodzj €' Bj dz Oy o) @ez”(R™) Yy Ofd j sls' dzOy s’ W Iz dz
sOBT" dzOH T .
DO Odz JAS(H), MWELOEO IsiH2 dHjfM CodfdjSh ¥bkddy
N SDOEr HO Cjdzs' 8 dzg j dz % Stk ZOdzOte B2 1 dgh O

2,(0) = - [a(0) + B(a)] + i X [a(a) — B(0)] (9:)
Apdaj §S¢ dh M )
25(0) = == [a(0) + ()] — i T[a(s) — B(o)] (9:)

Etcdz] SIsjte’ iz dz Odzr Y IsOdzOOds Il &20%zis ] I OQ tetZfzdzy ¢ M \
Odz' Vs O&ZOH Fm.dys =i + B(c)] = 08 5 ZOH © . aallzw B(8)

[fr > 00Ok ®Affolmil ‘wizh* ¢ 3D dzn ' € WlkdC ydw T dzO

x,(1,0) = e™'? (10,)

snt' dzHj Odz' Y IsOdzOHT .

[ Gjtomin,  A,(g)=%, max_A,(g)=7% BDdzH j o' ¥ EF ipjsCzOH " 720 O,
Y O0 H O22HLB) N jh ' o3

e}rr:.:er;ll:?}{e}rr .

CEtei & Y t5dFY EdzC ydvw d&zOte’ d3j dz Odz' Y sOzD Odz ¥ 5 zOY
B2 @) jht B ksjteBjd Mt WkdSydw BSEZO OddkO?
{ 6 JHB.) Ddali0z)EL * dgH® € BBpdzH ' W kS ydw dzOter 1 h " dz

v(0) = Red,5(0) = —[a(o) + B(a)], (11,)

§(o) = Imd,5(0) ——[ (o) —B(o)] =0 (11,)
B j dz¢ ' jompdc 1 j1f , spdeH Qlz@a " W

x,(1,0) = ™ cos1 5(0), x(t,0) =e

hih'" BHjtc' dz2 OdzOB" L .

[fr (10,) Etedzj SlsjtoH judm) #0 jesgdemM O, Tw#ga @ jh ' BH jtGH ' v
L My sdzed dzydOdzn ™ v e MY §j dz' dzPigy el dX § BodzBsiz . Isj teB § dz

b d&z, Yl@)F@VYeeR™h Otcls’ st dgH Ozl O, BdHO B " dz " jh ' 0
BdzOIs™ dzf dz BO2y O2 3" L .

[ G dde=t—er jMC]tam] G(o) =Bzn @) =0 Wz deS ydwmr yd' d ¢
fjted @s)r="2 = Btsde)lsr dz ClHtcHjdz' IsjtcB j df Eidsj dz'"ij.h * o3

&) 5(:

dE2Is" Hq’(DcHsdz(DdzJ BS2" dzH O Is" Oy Isr ff jvigl sHIsT

deEQa]WIzszuq’WdzOthdz CeL WWdydjdelslsjtc Oty dzf@ Etedzgj € I
Jdz na(®)okp dfo)W £ deS ydw d&zOtr dz Cj dzs' 6§ 2" ¢

i)

sint &8(a), (10,)

a(o) = :ll_z[ ﬂ;ﬂ} al :7]'1'.' ) L (g’j] =/ D(a), [121]
B(G)—Ell_i[ ﬂ:}_”}b D). (gj]—- Do) (12,)

o tsdz" 3j dz B"dZ %lﬂlﬁkigﬁl(dmda@t@[«aﬂﬂ—iﬂh todzd SIsj 6" d&3j dz B J
[dzHjh j, 6f WsttdzdkOodkot Oty' &

v(g) #0, ¢ =R™, (13,)
v(g) = 0, geR™, (13,)
v(o) < 0, geR™, (13;)
v(g) =0, geR™, (13,)
8(a) = 0, oeR™, (14)
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h OtelslsOter dz" W Bte" dzH Odzkzr dzr w C st WWdydJ delsls™ € B J d
atsdg" d&3j dz (9) h Otels e dgH Oz O, (1) IsjJWYHjJjEH" WU
x(t,0) = r:?:L[r:rje_zm":‘?:I + e“":‘ﬂ[cz(r:r:]cosr G(o) + c3(o)sint 6(g)] (15)

Etedz G d3d dz Bjt' dzj Is' dg' dglo).%60lecg(d® Ui, € j d3" dzif Q oG j
HdWW j tej deyd OdzH O dzO(42,)dz toidij ozt Cefbfveebadiddl j € j dz' dz CEtej o3 L .

sEffitedtHlsr hjh" ddHjteH Lajitdlsjisgdiasinjls "B "HAg W zjda§iul
4 &g $, o3f dzOHO2? Isj Bstc] BOdzr CJjadzls' ke BBERZOHT .

Ut B@Jite(402) (813 )N Odejs te’ dzH QM O,ls jtOSdzH & H " 6
MLEJhd hjdggadzegjdz hjh' o3 yB3.

[Ddzj zH glrte( 42) qDdzy (8) hOwllsOte st dzH Oz O, tsC
(9,)—1(9;) B " tedzjte IsOB' zOHI3,) " Btf Istc@WkMdztcwz] ¢ dzj fnp 2
Mod=—2v(e) =0 jCjdz dz SCEtej &8 L. [ dzH § " j 61(0). & Whey(a) 3 Odzf !
h j dzj dze j dz WlkdS ydw dzOte BtsdzDOdz Y IsOdz dze dzH j dz B C
WEdeS ydw dzOtecHr w fMmrorylkr CtsddBddzOydwmr Jj¢CJjdz dz OdzO

v Bt ©3O Istsdzr Y HDdzj dzH j dzH ' .

v Stej dfOs j@-( 4) , (€03 M PPl st dzH Oz O, t5dzH O
hjdgj &ze j &z mMOdelr L. S MY IsjteBjdz' Mis® h jh' &3 BBAEZOHT .

[ Ddzj dzH (jl¥)] 0 Otcls B2 dzh O (15) Y Odzff T h jh '
1,cost §(o),sint 6(a)W 2 dzC ydw dzOter dz" w Mr L r ylsr CtsddeddzOydw imr

x(1,0) = ¢;(0) + ¢, (o)cost 6(o) + ¢y (o)sint §(c),5(0) = 0,0eR™.

vjtstej &30 M d3j dz HDdzj dzH § dzH ' .

II. D=0,0eR™  ODHO2" dz2 OdzO2r y. g1JjdkJIS, BMr »ODHO2DC

27D(o) = 4a?(0)e(o) — a*(o)b?* (o) — 18a(o)b(o)c(o) +

+4b3*(o) + 27¢*(0) = 0,0eR™ (16)
h OQtclsr dz OdzOd3" L .
o [ ota) [ ol 2fol@ _ s
rddic, Iy(o) = =57+ -5 =2 (5= —V4g(0) = 2% (9),

—
(@ =h(0) =~ [T =n(0) T jMmjd e &) ViswanEGOn  (6) E
Ody YsOkOH'™ O BzOW " 0 W b 6zS wydo) ide@aey, Is 1 i dgSs y o v .
[deHjhj, (2.2.1) BjWHjEH' W yOdfr hjh' g
x(1,0) = ¢,(0)e?™:'? + ¢, (o)e™:' 4 1c,(a)e™:' (17)
ptodzj S Jdz Odz" Y IsOdzOH T .
["dgHO HO

T = —

v (g) = —:E[:E:;E} - ELE:;ME} + c(crj] # 0,0eR™, (18,)
v,(g) = 0, geR™, (18,)
v, (o) < 0, geR™, (18,)
v,(g) =0, geR™, (18,)

h OtclslsOte” dzr w B  t6' dz yts2r ¢, (18) hjh' dkEj OdzOdzd

Ujstej dfA¥ j3c:(4)( (20 X p(HBj) h Otelsls Ot BSte’ dzH Oz O, tsdzH O
dZMdzH jdz ML G jh j hjdagjdzéjdz hjh' ds BBEZEO2H' .

Ujtstej dg@ j4s( (2), (WMF)h OdlsdsjOte wSto’ dzH Ozl ©, tsdaH C
mMOdzemr L. CM{f hjdzgjdzejdz Njh' &3 BBA&OHT .

I"dz sjtstej &30 HO (d8) " gOzf2 B jtbt k@i MdwyIlsr HD

. D<0,0eR™ ¥ ODHO2T . [ "dzH O
27D(o) = 4a®(a)c(o) — a*(o)b?* (o) — 18a(a)b(a)c(a) +
+4b¥(a) + 27c%(5) < 0,0eR™ (19

h Otelsr dz yO0L " {,

[ T
2| gle) | i = 2| gle) | ——
alo) = wl_g —|-;1,,."D[cr:], B(ao) = *ql_gT_;M"D(J]

-
&
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Codisfdzj S Etedsj Clsj o' dz' (ol zmdih(y) Ol B dzic dg jmigs driEly ddz

Ytsfr]fdszfn’
Ay(0) = ay(a) + By(a)
dzOy Is T sue ' te6' dz Bjtejls' dz JGikz" dz IsOkr {,

72() = ag(@) (——+—)+Bu( )(—1—¥),

1 /3 /3
z (aj—autaj(—i—%) ﬁﬂ(aj(——f”—)
dzOy Isr IsuB' toedzjtc BtSdzOIs™ dzf dz CeEteMmjlskze] BEAZOHT .

b sdzr d3j dzl,(ws(@ty b dij(o) s Y OODHO2HO, bpDtelslitedz IsiiB

hgh' a3
x(t,0) = cl[c:r:]er‘i“—':‘ﬂI +c, (g)e™=le) + 1eq (g)e™=te) (20)
s tc' dzH § E todeg A& (g)jddtd)Hy o dzliz(oV W Iz dz€ y d v @t (oitzr(o)
WiEde€ ydw dzOter Oty r dzr Etedzj Silsj

Ay(e) #0,4,(0) #0,45(0) # 0,0eR™, (214)
Ay(e) = 0,4,(0) = 0,45(g) = 0,0eR™, (21,)
A (o) =0,4,(0) = 0,45(0) < 0,06R™, (21;)
Ay (o) #0,4,(0) #0,45(g) = 0,0eR™, (21,)

h OlslsOtsr Ster dzgH OdzOIsr dz S L WW dydd dzlsls® € BJ dzg *
ssylsOdzr f X Olsf ©O2 3" L .

Uujtste] B JjHe- ((42), (1(21)) h Phedzls Otc tster dzH Ozl ©, tsdzH C
&ZMdzH jdz ML ejhj hjdgjdzejdz hjh'" &3 BBZBO2HT.

O] 6 jte-((42) (1B PBzj St67 dzhH Oz @, tSdzH O ( 1)
CMYf hjdejdzejde "jh' &3 BBEROHT .

I"dz 5 ybpdgj 6 Ijttej BOZOte (21) HOdzfr hjh' &3 dagj

CHJB(dJjlIsls] te
1. MOtOMOROd | .m. 1oyld fjtedtsHduj S dgods jdar jrdzdb te Coedzj Szt
O ZE@IsO: | OZ20®,. 1970.
2. MOtOMOR P& SHEsd &BjlstsHj dMidj H s WD jad Jv dzff Czjz'? dizr i tte] ek
CoOLdjtedtsndud MC ddd Comwif Weln@IaBOLd // 1 01 . -
3. udiBjls)yOdetse . v. 1 Byld ddzatsdisit]iteg dlisddowy e o)  ztdgjOe jorzdiad
ftotsdL o =pHAHANS.Q O ¢ O, 21B.9 7 9 .

4, wOtclsOB Odzts o r. 0. [ desesf jtedsHdyd MSdJ Ctsdzj B Odzed W :
Wb dzC Y] sOddtizlls dzr T MdMisds (ol Yol HdMEGOls dz0dkgEg s O d
5. [Oklsjjo0O w.[., skd ybddjs@ ! §ydyd,] e0dels Pe Qo dzOC ¢ . |

Ctsdzj BOIsj dz' dg = o "Gz B Oodlzg digdRdzr Blssteses oW HCO M §sml
Coi WWdyd j/dasoQiekdy Otc O tztizy ®Bds dz¥ j tsj dzyd v BOIs j to d ©zei DU | tod dialz@ @rdazit;
FtcOodzj dzgdw d dr  tocd didsy jdemhProerg € Ists 5 jz 8403HsD .

6. [OkljioO &. ., skd yxedkdsgesdz ¢ O, dz dOls @5 O dgedznf W r ¢ dzts
haflsjdr f §shissy ddg dsd dzO /n/cDims ty RAUPHLAPISES AW i) deis" BEO s | o
NJdzOD" dzH O ¢cr dW W jtej deydOdz! dzr | [ktcOo dzj dzd ¢ dzadfO 3O )454ABE 4 1y j M E OW

7. [ Okkjjeo0O w. [ ., slzdzi>1Izd3q’;bptsql>lsr¢d1,u'frplCGSles%t@dzlgdztscﬂsdB;l
tejhddedi Co0OLddzdEy bdz®d dzdztfB j 3" § sMmistsw dzdz” d3d dz@ / H PCGL dRGEPsdO
tdfmMizBdzd COMr S Odz Vv OBPHEHAY BOOTr BufiL o pdzddMdZ 2 .1), 2014. 136
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gvzruauvl 1o 1R YU[TR
{rivdtdriam sruevf vt O

[ R OKRBYO p. s OtclSOB Pdzts ©
sOLORMEd?2 Ekdzdoe jtefmd sy % d Cdsj dgtHdid2Afts ts HYAFR0O disfifs to
dMisHd@ OL O Mls Odz
bSlseBddmMSd?2 tjcdodzOdidadd j a:Higisy Gtcfifles j gedzr 2 2|
bCIs&B js OL OR s Odz

{TIrRrRYT tr
Itrt1re & [ ]

O dzdzs s O d Y"H.Odzdzls 2 OB BIs dya ks &0k dis i BHdoyd MEdn
sBr Cdztso jJdzgder » EZtcQodzj dzd?2 tcOMYy tetsfistcOdzj dz ZO0 Mz y02 ®Bdhscets
ot Bi dHG 3. [ Bsdzlz yd dzr EmMdzsedw MmMkh jmsotse Odedw fjtedsHdyd M d
fosdLoBHA nvHi§fPosets f St

sdzs yjor j ozt o dzj dad v , BOIsted yO B detsH tesd3d d d3dzts ¢
CooOLdfjtedtsHdud MEdj Mmdmlsj &

{ O dslsted &3 dzd dzj 2 dez¥ tHdstesH dzzy  Md fls | Bk

Dox = A(f,t) X (1)
M fjcOltstiesdy 9 YyOMmilsdz' » Tt gBPLOBSHA » §JjoBEB
_ K H
De=—+(e — ), 2
= ( ut> 2)
GHJ  tl(- g+o)=R, t=(t;,...t)I R®..3R=R™Me=(1..)-m-9 j CIststs,
::tz(pl: _____ ut“) 9 CI§ L, dzOC e Odzv tedats @ 15 ftosdL o j HJ
1 m
X=(Xg,eXp) - d N C B BBOW W B gl B66 4] dzd

)= 1), ACD=[a, ¢ - L OH OdzdzO"  BOIEEd YO, B EZOHOY h OW
f stev (0RO &, 01 R R™d (@M =(q,W,... M) - § § 8 S  Udzslsd :

A +g,t+qu)t A, )T CSY (RER™), gl Z™ 3)
) CtOls dzr Bq
f 4 tod 5@, ... AnWn), =G, Gm)| Z3..3 Z=Z", Z- d3dats ¥ § fjscdr'sn y
uq mg dz
1 EMiXi(f,t)- BOIsted yOdals Mdfmlsj ddr (1) M fjtcOltstesdy |
D, X(t,t) = Az, t) X(¢,1), X(O,t)=E (4)
d fted kmdse dd (1P tzlsdss dzj dechvisds: § Is
X(E,t+quw)=X(¢,t),ql z™, (5)
X({+g,t)=X(,t) X(g,5),s=t-et, (6)

it E- j nddzdnfdao®olsted yo.

[ Ot KWB) &zOL " 8 Oj sw BOIsted yj 2 7 S s)izHotO® digf dizd WO €
H,(s,r)tdetfr E- X(g,s)]=0 (7)

ZOL ' 9 O 5w Bdr Isdff dzd S Ols tste O B dz®d f)ted i&" d GLY s 8

Bty jedBHdUujMCdE wihjdd2 d dn kmss2yde shisd.

[sdeshdls | & das 3O Ks) ] tegcgss detsHd, NS © 5 6 5@ ks dzt

Ctedg, (S)m 00CjtedMmisduj M et kiOdwshjREBdfvsd Wi tizds
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dL d3j dzv jlsipw dzdBts odzzlsted, dzdBts o HiS/if=1C tuifedsy Cemsiztss
f &zsf¢ siisd :
H,(s.7)*] [r-r,)]™,si R™n, =const(a),a =1,?, (8)
a=1
zd g415 () <L dzd briz (5)| =1 ded w3 (S) > 1" s T R™,a=17? (9)
GHI+...+N,=nN.
vOCxj fiste] sk jdowlyls)E0adgs)] td ¢ 08+ dg)
L Oo d isil B"'s Is
rang[r , (S)E - X (g,5)|=r, =const(a), a =1,? (10).
st BA ted . Efdtsedwa -((130)) SHOEW 5(E8s) KBkzd Isd 1 dz
rp(s)mih jmlselzjls dzjlstcda(#ftPipd s j ste ¢ J Yzd i OS], uylst
z({t+gt+gqw)=r_(s)z(t,t),q Z",s=t-et (11)
[BtOldts, ftod b-fifdisle)dw % ) ey dztv § s v dlzd Isd{ o
fd mis f)dsr (
ldBBRtHd BN . 1 ed( LMY E) f 8Y) 1 it AQj8s) Miss Ml
o j ¢ itktazC Yy §9), tstslse jlsfise s h Ow M fifE)a j dedets?2 W 2 dzS yd

X (@,5)u(s)=r, (s)u(s), (12)

fedud o -
ra(s+qm=r, () C¥ (R™,ql Z".a=1?, (13)
u(s +qmw=u(s)i C (R™), df z™. (14)

UBGHO dgjlstbkHdes § tetso jayys X (£, tYs(B) fedifflyjdegy (1
FPHso dzj so stew jIs bfmdtseads (11) .

I Mmddaz (5),1406)df J Bl Issisdsh jddy (11):

Z({t+gt+rqu)=X( +gt+quu (s +qu)= X (f,t) X(s)u(s)=

=X ) ras)u(s)=ra(s) X, Yu(s)=r,(s) z (1)

1 d 8sBatSHJd &M . } 2Milse jh jdededsid,b)d R(it)z€js) to
PHiso dzj sosteW jIs kfmdazse ds -(1LA)) . fustsc HzOrddosd(®g )( 3P sd

z(gt+aqu)=X(g,t+qu)z (Ot +qu)= X(g,t)z(0,t)=r, (t) (O 1)

d dzd sl HO N@E&Ub &)= r,(s)z(0s). ddzj His9 Ols j dz
us)=z(0,s) wodzw jlsfmw Ihtss fyls-& stz ydJ 2, Msslse j s
Bz dz Isdf dzd A, @ etk , (S)E- X(9,5)]=0vj 5t6j 80 1 HC OL OdzO
fpdzj Hilsoedyg, dd&djds MdzjrHlze M jj klse jteyH]jded]

ujtte] DR . EMdzsedwn Isjtstejd3r (1) HEW(gets,
fijtedsHdyud My twihjiddd dzj sBatsHddBBs d HEsMIsOIsydzt
Bzdz Isd f dZdtE @dsdetc? j 1 dad Yy .

[ SCOLOjd flsots Isjtstej B (2) tyjodHdds.

] LOSds yjddd Bl®jldd, vyt t©OMNHBOIsteds OV 1 s
t=ef f tsistc Odzils o © dzj L Oo d d@t)nd di3j § d3tej dig jdzdkz B! s Ols
CoOLdf jtedtsHdyuj MSdn tejh j dzgd v n H dzw SH dzts to s H dats
Msslse jiIsmisezs M j 2 MdMmisj &8 (1) .
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[ dIsjteOkkteO

1. mOdzOdz02 ¢ ., 1 jSMmdzi tc 1 .dzisfpda’j dnish)q ifdsizPdy.te1s3i0898 il . d i3 Iz

2. rda@duseady 4.1, [JiCydd 5 BOLEOdUOBEDY 24pSE]] I

3. mOttOMOROdz i fhntedbsgigdmMédd tdhjddwy BT Cdetseo j dgdz" = H
¢ ZzdgOls ©: 1 OO0 HH970.

4. uvdBjte® . vL. 1 sylsd dwdesetsf jtedsHdudi MSdd tojn" Jjddw H
fosdL o spdalg@s.0: 1 OO0 M979.

5. A.A. Mukhambetova, Zh.A. Sartabanov. Integral criterion of the stability of the second order linear D
equations with oscillatory @fficients.MathematicaMethodsin ScienceandEngineeringAthens, Greece, c. 1885,
2014

fn
d
q

Redg[ (r{l1oé¢1RrRr wvzruuUul []1d1RC
fvd 1 dYrtRIrRY[#SRM t[Z[1RE UL OIL[1LRE
g Jlrtouvftdf rRanpt U VARELSIOLVRC VL TROLLL OGS
Yftcrsd fruvfrdf AtRrtrRmud

4 OtclsOB Odetse [ B3O O 1 . r .
¢Sl BddzMC d?2 tjedsdzOdz dz" 2 GetsfmizH OteMmise j dzdz” 2 k&
dPCIstsB § OL On MisOdz

b dedlzts s QYO dzdzs 2 L O Is € j [Ldites tsofi i) incgiditeod > S o OL df j tod 5+
sBr Cdese jdzdzr = HAWW jtej dzyd Odzr dz' 7 d Izlis@p dizf jzd 23dzts O jotts dts ve P dzij TG4
S jeOstesd HJW WD ts] daPd tetOe Gzpda ¢ HJOc Ok §tshisttOdmlss O d

sdzt yjorj Mse®f jcdsHdydsiils! , fjtcOlstste HdWW jtj dydts:
s jtcOltste.

1. { Ofmffdissisted d3sj zdidgp¥ Nt j dzyd Odz' dats j ZtcOo dzj dzd
HAWW jtej dzydtetseo Odzdw 5 dzOf td®o dzj dzgdé® ¢ &zOQo dzs?2 H J O¢

D?x+aDx+x = f(t), (1.1)
eujt=(tt,.t) t=ti(-a,+a)=R t=(t,...t ) R®.3R=R",

:ﬂ+@¢$’e:lml-m@JQB#@éuwmiﬁ-SJQBB&@r? st
V14 Mt ( ) Mt (%Il ML, =

quw;mgwuﬁaﬁ%@mq@mwmasg Umdeqmﬁ%dﬁWﬂ%D¢Bsmss
a=const>0 - § avakj te,f(T) - dzj § toj wivslupw,..m) -1 jtedsHd Ui S O
R™W zdeC ydw o jleftds): dedzts 2
ft)=4 fe” " To= 1, kK=(k,k,...k)| Z3..32=2",
|f|=4|f]¢D<+1g (12)
k]
GH By & dzjuzss j ¢ lss@a(gw): w=q, w=(,...n,)- £0YddzOd da

dzj MsdL &jteddsr j, Mdzj oW i< nizts,e 51 Q2D I8 5 Kz’ o ¢
¥ swedkid=0,m,..n)=0.n),n=M,..n) lsocy;] 58 &ZOH O] Is fi

-~

dzj misd L dsj @il sbmEad,,.../1L,) -0 d S s{KIFT) - MC Od wdas fetsdL
o j C Is t tzftd , D= const> 0.
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razv WedflyddtcjnmsOoadds?2 o odHj ©WHO

x(f)=4 x.e” " (1.3)
ftoddzjdetste iz Mtstsisdatsh j ded j o3
=& x| (14)

J] eS¢t e jtedlsd p j HujlsdadzO Hzislibd30 olrfHitg o dz(f IS SteW § Is
stcj B 59 Odzd W 3.

[ datsy j fiMbloWslz dzC W 2 f t6j Hils @o d 3 7 ©139)d Hij ciDa dghtsdy j
EHsodzjlsotstew s h jIx|¢Hy Baw j teiio £ ORS dzlzls T .
) sHMlsOade 42 ) OF) (@ vz Dls)dz] fdm{dfzay dedsf H j

X. :gL+i2p<lz,ﬁ>a- (2p<E,ﬁ>)2glf.k~, ki z™, (L5)
1 8C0xd &5, UG, aBfissq s d
. =p+izo(k.A)a- o] 1s)

5 ¢ tc O dzd ulgidzm+ﬁﬂcmf OBtSh;‘FdZ“\ — 212 — v
Jgt- (2p<kﬁ>)8 +(2Pa<k”7>)

ri2msedlsj d des/ =20{kssodmmdzi Kz j G5 dOY iz dgd dpd iz cf

j(1)=a%/7 +[1- 72f =1+(a?- 2)/2+/*. s 0¢ f;i@§:4/g/2- - %gg:o, s s
C U

()

2

[eP<aty2 qaiid ¢ Chbe] GE@0M,F- BEUlE 1 T, dL

Qtslststé;-"ﬁ/l-% wo dzw jIsfqpw  Istsy¢ 15/2(/3)dg<a§71§%}zd3@3q’ dz® RO dz! dats

L 2O dzqgs.osydgi\emsﬁ: 1 = I mdzzape2 ¥k ds ydm
S\, l'Z
HST EMC O | nddamise j dadzts jj =5 (Db if de@dzOdmtalj HLlGDUS) ] deef o
1
r-|¢——=1.

s0Cdd sHBOL, S d ws Csc@0V2 d r=1 CscHO

1
2!
al—a—
\ 4

a>\/§:
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éé_ 2
g 1. &
4

QOO

O<at+/2,
: (1.7)

efor =@V 4
11,a>2.

wdzj HiSe O j dzliels 1Hp ( B RO R SH d BAY HERSE™H (O o0 dzts ds)
fed wlldw o v j sy  dBdzs e 5§ tod s Y nded s M) dodgjsozdsds

MOwOCIjtedmisdui MEBH +1dodzlzj dfdis) j Is  Wd Mls s d3ded dsr
dzj Hso Olsj d dgts, Tnis s lsendejisdatis) Iz € & 1 dats tostavazts |7 to @2 t6 O o dzj ¢
Bhsc s jtedBHdUiMSdn tihjdd2, Ctsdi ktdedod d
Bzse s jtedsHdud ¥).sets tojh jdadj (

sOCd®R BBLOL 5B, By ds MY stdrddess Ols!  fdj H k-

vt BO) Bl. bLhdda)ivo tEs td) dzdd) j 6 Hddzhise j
Bzse s jtedsHdUd ME ] tGJ“HXﬂMaJ oHfOnls 8w &Jgz0'n, dasfotdsfs
Mssilsdes J.82d § &3 (

4 yYJjdzrs tBtsBh jdedWw dH B BJBEJ@f 1 &0 dzj dzd dzd
F, Okt ?2 ftjnjddd ddsosif)etsod gl s | § (st
fE)f MZ: x(€)=F[f{{) 0 s drgs2.

21 Offdsslsted g dzj dzd dzj 2 detsj L teOso dzj dzd j

D?x+aDx+x= mé + f (), (2.1)

GHAPO-BOdzr 2 OO Ists, MisOdz dz@ j] tBBSL dzOYj dzd v

 sflsOodd LOHOYE & of widz dedd Ekfdtse g2
Bise s jedBHdUjMCBEt tjhjddY biOsd ddy (2. 1).

lojHjd o wOMMBEIste] dzdj B j Ol

Fmc(€)+ £ (F)) (2.2)
Hdzx(f)i MY
7B jtDs®S, wvylstse' orf § sdzdg” dztsfy: Ekidzse d J

r m +d<D, (2.3)

¢ Hg=|F[, a=|f|
RMMdzi Hizj d3/ Doz m@ s

j(D)=r n?- D+d (2.4)
dzO0 { CMmlstej iz dz ftcd HJMES ted d3d dzO dzls j
1- 4r nd>0 (2.5)

yisse' ddj s &3j flsts EhdwO«js i) &)k fif dstipsds)” dzdzlz ¢

m——=m. (2.6)
4r d
ltod Efdtseodd (2.6) WekdSydw (2.4) ddijjls KOS

Q:ZrnisquHJme&BD/ﬁm=3mm%mﬂwmﬁdui%

) .1 1 1 1 1 : 1 O
D)=r - td= rd=d- — =dB- >0.
/ (©,) 4r:m  2rm 4rm 2rm 4r m ? 4r/m’§
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sOSdd sBEOLsd, o/ (BdD,) disedayiddd daifzs e  j , e
f 016 O dsjmp s Bpd D:

1
2r m 2.7)
fod Cobstsd o f @®dw jshy khdsed) (
raw =x(0) %, =x({) a1 Bds MR @ ¢ syl i
[l +t]- Flmc + gl ¢ r mpx - <o 7 mix + O, - x| ¢

D
¢2r Dmglx - x| <[ - %

o Mmddzkz bkfmdse d¥F w(o2kzw7j)ls i e Qo " d d3. o
ROC, cHFghtt Isjstc) &8 1 206 kMdkRedq?) 1 jtc]e

MZ e fjew d o Mmddkz bEfmdassdw (2.8) wosdvWMhmw fi:
S JteCkiug j 5 Jnddhise j dde xd)ifMfe gy ke bsUSE
x (€)=F|me(f)+ £ (t)] (2.9)

[ujodnadl) gty j e deydielzj 50 d o Mddzz (2.9) kw

vOCdd SBLOLEBA, HESOLOMRO sjsit] BO.

vt BOE2. Ehmdsedwi  (1.2), (2.&fj d(2(.21.)7)d
J o dzfyls o fzitas g s Hd u g o (T decdpdsD,.

 SCOL Odzdzlz s tstej 3z dBtsy dets tsB BN dIs! dzO B tsdzj |
uOMmlsd ktOs dzj dzd v .

0<D<D, =

(2.8)

[ dsjttOlktcO
1. Friedrichs K.O.,Le Corbeiller Ph., Levinson N. and Stoker J.J. Mlpear Mechanics, Brown Univ., 1942
1943. A set of mimeographed lecture notes.

v d1 Yt rRIrRY[HSR[ t[Z[1RC
JRurB v 3w gt oot fRRAATLTIVARE ST OLRC
VL o rrROLJ1VOJ R R VJeUJC113fR s{CAARAR[1L UGS
4 OcOB Odzso . ¢., [ BOLsSOO 1. 1.

dSksBddMSd?2 tjcddOd dF 2 cEsmMkzHOfise j dadz” 2 L
0ClstsB § OL OF Mls Odz

0 dzdzsls Ol UL OB IsS ] fojHEZOCO MY &jssHdSO §shistsj dadw
fdMmisj &3 fm §shistsw dadz’ d3d S GlaftsyalQq deisdhdyd) @] dEpritajOdsd v 1
szt yjo' J [ urEs® | tcd s duadsids ) dedzs mis! 5§ Q de@dzdsldcd wi it fiylg ‘te,j dzy d

1.t OmMmBssisted d3 dzd dzj 2 dzz¥ MmdMmisj Bz EteOo dzj dzd 2
Dx = Ax+ f(z,t) (1.1)

o
H O

s j tOlsstetsd; qumfﬁ%%qa&z}ummwtjt@@mmg&&@t@o

e=(1...]), G<&,J§>-ﬁ']€®dzwtedziscj fosdL sejdi j azl ¥ Is g dgests s6 §
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:%Lg A - fehissy Giososed fB.t)- ne j ¢ ¥t yd»

f§te] dsjrkdpon+ 9=Rd o j-§ bR ditalsat )l R .R=R".
1 2 gn,/,.../1 - ©OYydsdOdz dets T dpj s dzEsy G iz dzr § o ¢

n=,m,...n, )=n,.n), ’7:(’71,---/7m) -9 jClstster, kZHtodzjlsotstews h (j
dzi MsdL di3d ed BsMisd
KE, ﬁ>‘2 a'lk”, [k>0ki zm™ (1.2)

f  dej St &d G0 RSMEE Bds kF (kK. K, )=(k,k),
k=(k,...k. ) Ki Zm™=273.3Z -ggdzsy j fllse s Y dsud i dd
K=o+l ...k, |

[ OtdEOZOHOjls fMet2flse 5

H 2ok, 7)E- A]'1H¢b\R\" (1.3)

) §sdsydlsjd d d>0f Bhmet2 ddghidgse d dzd nfda@Osted y o .
e Mz kfdseadw (1.3) LOSds yojlhv / agotsisilyls fls o
ftcj HMsOadd3" = © odH]
1 =2pi(k,n), ki z™,
fedujd MmSseshish fefled srddy jo@dag Uj &zO fdzd L & :
- il afd
fl dzj Colbts2d § sihistsw dadats 2
1§ ¢ rtizteC ) flt)vodw sy dBiscsy | odied aiigBe? |
- w=w=g.w....w,)=(g.W)
Jd 0kO&dldUuFHesl, . 4ag(ft)iP 3..3P =p™:
ft+gt+kw)=f(. ) A(P,3P") ki Z™, (1.4)

b e 1 a
w=n', j=0,m P, =it:i-——[mt|¢ g,
i n, Y
0< r =const<1, kw=(kuz,...k . ).
sOC Mdzjufled) khdsbht)Cn 1 ednt) Prurda wi d
d3d 4 &3 t6OL dztsy § dzd §
t)=4 a e, (1.5)
c=0 ‘R‘:c
¢ HAt =ttt ) Te=f, -Msftewyjdede § SLWWIydy delse
Htso dzj so stew s Is tsyj dal J
‘fR‘d:n’e'r‘k‘, ki Zz™, m=const>0. (1.6)
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[jGe¢t fBCOL OIS, ybsts o0 tshdaseq) ktgase 1. F)1
OB fMtsdzs Isdets d t6O9 dats d3j to dats .

vjtej BBME:! or § sdzdzj dff 1 .EA))zsowtde H @ . &d dzj 2 dzOv 1
i Hd dzfmls og, ety dte d s o y(f )%t jr J e J

r sCOL Olsj dzg iyl g Hzd 4 lezmchobch’ﬁwalﬂ

( ) ao ‘TaXE 2p| knt> (1_7)
Col W dudfdlsstesets o Mddz (1.5) d (1.7) SHESL
X = 2pi<E,77>E- A]'lfk, ki zm™. (1.8)

s OC Y 5y SAEEzdaieg @) g tes y d fdzj dzdzk = (kakj,S. K is)te 5 o
M dets easwlQ| +|k|+.. +K | dzi s 27D Is

g(m, c)¢ 2™ c™. (1.9)
bdzj HiSo Olsj dz dgts, ) od M9 Y 1d &) j B( &y P dzS b

<k nt

¢a b \k\ e X ¢hpp™ictmec g

axke

K=

(1.10)

+m

¢bn,2m+1ab+m8 g (ra)e
¢ ed =+
cHf sMisswY dzdzOv dO<d<€wsdsj 3 S O
] fmddk tyjdsd (1.10) ticPT ohswr k@B sud e d
ddzj Htse Ols j dz' dats,

X (.0 AP™)
sOSdd SBEOLA, HESCOL Ods Mis (i s @ezd § U Jj At
fe=(tt)ejn j ) mdmisj s (1. 1)
{ Hd dgflse j dedeslst {1 stsegts toj" jdedyw MmMdzjHkzjls dL kM
2] COYjMs®j cPRldEEBedd dddj 2 dzsj ktOs dzj dzd j
Dx+gPx = f(¢,t) (2.1)
¢ n Dx=D(Dx), g=const>0, f(f,t)i Bdzscsf jodsH ) S @Y-C K st

§jted (g Bl OdzOdzd Ip PUERTWAES yd v

ft +gt+kn)=f(,)i AP, 3P™), ki z™ (2.2)
RL Emdzsedw (2. 2) q’d3cjcjd3
f(,t)=4 & f """ (2.3)

c=0 ‘k‘
fnf Mty tewy J dzde" B3 Eﬁ‘”wmwﬂisimb@dﬂmw““d%d syJ dzl J
f.|¢me ™, ki zm, 2.4)

¢HAP0-f tshls 5w dzdzg Pt ,nﬁmc(zgt)j Papm
) sls ts gdeda@yo dzj lso SteW j 5 Zdzse d

87



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

p aak@\ M>o ki z™. (2.5)
IdztsGtstIJtGdBHdqungtSJ ey jddj EttOedzjddj dhjds
( ) aaxiezpu kﬂt> (2.6)
fp dzj sf t6j HJ dzj dadz" 3. Qis*“duo[;dzlsodsd
1 sHfMls@ade (2.3) d .6) 9© kZwOoadzgjdedy (2. 1) d
1
X = bz }f,klZ"**l (2.7)
Coltster j o Mddzk Bu;dztsg (2 d (2.5) kHteodzjl
‘Xk‘(lidz WP o] g g2 %EFET‘HM era)\\ (md) DR g
GHJ
A2mtad
c,(m,d) = n? 2527”'8 ,1>r >d.
g —

I Mmddzz syjdtd (2.8) ddi3dd s

axe’ e almk)ce,(ma) e ¢ 2m &, (m,d) ‘k‘ I ¢
o (2.9)
AMQa (-2
¢ 2™ @ (md)e—o e =¢(m,d) e,
ced =
GHJ
ma@M Q'
c(md)=2"%—0 c,(mad), 1>r >2d.
ced+
[Ujodudes, ubt dL BYjdSd (2.9) Majnkjl Osf
(2.6). ddzj Hts9 Olsj dz' dzfs,

X AP, ,,2PT,,)
RL kfmzsedw (2.5) fr]dZJHIZJIS, Ylsts B©HAdSSH dzts §
(2.1) dgu)d@kibrdeingtds, Cwetsdi dzdjoses.
5OCdd3 SBLOLEBSHE HESS OL OO Mdzj HEZE h OW 5] Stej 3O.
vttt BAd2 .Eassadwr (2.2) d (2.5) bigagd ddj

fitedsnduj o) 6y dj ddas] nosisdsh j ddY agd (2.
I € OL OdzdzOV Isj tstcj 3O 2 wodzw jIlsfqw yOMmlilsdzr &3 Mmdzlz y
fsmstesj dedv dwdesetsf jtedsHdyud MSdr tjh j ded Jl-dsMmdetso O de

[ dlsjcOkiEO

1. [Odk¢dd rR. |. [ibtsH™ [wibkdtsoO d 1 EzOHLLOf),vevl B4 &Stcd d
244y .

2. otedsdz H 1. R. [ itdddlsjd d'j cd&zOsr Ikjsttdd B' Cdso
19781304 f.

3. [Lj 5. _[Jgucfd 5 ¢O®RJd kitdSs R MmdMmisj BOS. [.: [ di

4. JLtjsB dZQ'Q t-¢., twvete JO.dgs kel jBLOARNED |G j1 @3
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{ 101t zRIJueUR BHOURYL L 0TV LB 1ddrihyrRru [ B
IRItdrrR1ofrRsrR vy lwcrer RO [ [SB] trurRRy

4Or0Ojo z. d.
s@-MEd2 dzOyd dzO dz'dd. 2nEastfpdfdiOfsddsQ UsO - Mis © dz

O dedes s Oy de OB tsls |y HBEC Qe Qdz' toc CaHadLdddesunisd BHds?2 MlsOydtsdzOt
GdHEBHdOBISd o WhkdlydtdOd dr foshistcOdhlss OF uststdj o0

{ Mdzd Y dHSEtBMIs! HhdSESH 2O, JLktesf dO d dOsBHC
1L dzj Clstetsd3sOC dad Is dz" R fr]cfdz Is ts E@QﬂSJQWﬁJ]dZﬂ']HZﬂgBtSfSUIBIEQQ

D500 +A - TH,H, )+ E>(|o(x)+”lH ®)-fn, o

dIVU(X) =0; (2)

LHjHX)0 jClststt BOGCdedlsdats? O tow y j dedzsisd, kHBso d
ZtcOo dzj dzd 2 [ OC Mo dzO

rotH (x) - S(E(X)+/7PU H) = (%), 3)
div =0. (4)
rotE(x) =0, 5)
N khdse dv &S sz @dedugd Wl s B dzO fiyls d
V(X) E _=0 (6)
S S

1 OHOYEE ) 1dLkydd o [1],2 fftiHE®de:s Cj selss) . j didds
sB d&zOMIsd L Odzj dzgv s Isfw  Istcj B ts9 Odad W d3cff ztila€ dydEQ@ H dzfz jy Sl
WedeS ydtsdzOdz! dz" &3 e ddzi Bjtestso 5 ff totsfistc Odzfmls o Ods, 0]
HECOL OO Isjttej B3O Mkh jMmlsotse Oded W' tsB ¥ W j tzderza g Od
Mots2Mlso O M daj ftejter ader d3d d3j dgv 6 h dadzsmw 1 dzj CIstesdBOG

] HOddzs? ©OBGlk] 11 teJLu_gﬂMsf@ppgqeomﬁﬁMmLsmOdzc

a<le ¢ tcOdzd QififsdgtR? otyfpdedisls! HB cCteOded Yy’ .
Al. [BfsBh jdadesj togh j W) (W) o tetsfyls to O dzfyls ¢
[ftejHjd st Odmd) SEOL ' 8 Oj kv  Bdsy j ilse s f

9jClsttdy A v%;@\az@'pszﬁo.L

llthJHJ{zJUzﬂlj;fnlstQGdi‘ﬂ]l(éM)tsdzl@LfSOJlsan dsdzts ) 4 Mise s M

ojCltd "WHWiki 2réo &zjsotstews h Ry OfcePo sk bmdse d
{ftejnj djfdedtys " j dedz” 5 tog M j ddf G X3 @OHOa@] (fY) § Otc!
f s dg(R)i HW), H(X)T H, (W), EHmodzjlse stws h q" Jdzls j ¢ e Odz' dz'

nff)L%/ dx- rﬁc% )/ dx+— (HD)/Cdx nf/ dx, @

C G C
51 fjotH rot yCdx - ﬁ'l[l,(l: S H ]rot yCdx = 51 fji rot yCdx (8)
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fed §sdyd sidN)ay T H, W.
[sdesfdis i) ddx) ftej v szOc ofilp), wHx)sy ted dzOH dzj ¥ d I

Hots2 fylse j dzdztsdgleu(v@mfnlsms@adgrqs@a b
nf/ £/ dx
=5 8
fndzts,ﬁf}l‘ﬁrbqsfﬁj"rotydx-orzqoznow WkdzS ydsdzod Hpd f ks
HMW, s.¢.

c =

£/ ¢ [T

€ c .

n roty d{ ¢ J(ﬂLZ(W)HrOU/ﬁ Lo ¢ JcﬂLz(w) Lﬁw;(w)-

RABj JIs BiMmists fdapmlgadfdj ZES
2, B(x)i H (W).

) tej b odztsyy gt dacddx)d L (W) o te g2 2
Clts MazjHizjls L MdzjHES " j &5 dzj eOo j dzilse O

ﬁ%% ¢ H -ft:ﬂl_ (W)H/Cﬁl—p(w) ¢ CH fC“L (W)U/(ﬁWQ(W)
W b p

s O} (W)ots &zoH o B\ mw

9

@ Mls

¢Hpi=—¢6,
p-1

tej Hdzisy §dad y 22 dzed sce zdg QEBEE MW daiis
sy dz& O

fydzj Hlzs h Ow
clrot Tl w ¢ W s

[ 1]

¢02Hr0ty\-HL2(W)
HSC OL OdzO fMdzj Hize P j j
LOHOYO6 )( 19 d3j dls

) e Hodzsy § dedbiizs B BO)T HT(W), J(X)i L, (W)
jHddeflse j dzdzsj tsBtSBN jdzdzsj tejh jdedj, ftedyj ds
HL/ WS (W) ‘H W2 (W) ¢ Cq FH H k‘Hl_z(w)) (10)
| HOd dj2h a5 Btﬁ(x)thp@d\&@%gHTX)iwé(Ms I
HECOY g Mdzj Hize M jets BHdSE L 20)3d = ko jtyHj d
v stej gadX)i LW, ) WW, b sssetddasi -@)"§ dd
l;’tgcfdzt@efw;(\/\/)c{ EHsodzj lsotstew jIs dzj Qo j dzMmise Iz
¢ C%ﬂL (W) * H Jgﬂw;(W) 8 (11)

HU W (W) + H I_CI:HWpZ(W) C o
HSC OLOIjdz Mlsets M o sBteOL 50 Odzed

dzO0 y dzj o
9 dHJ
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nﬁi)U:E)/"dx: A/ dx, /T H(W), (12)
C c\c
cHE - @)+ (HD)H

ltcdotsHdd3 fr]dZJHIZBhJJ Elso j ey H] ded § ,(12f sdzj L dets§ H d
~ 6
1 ] Hdzsy j dedizd 4 .9 fmstslsdthqu,qu(glz)lsts dsijls d
fMdzj Hize M jj dzj tcOo j dzMise O
Hbﬂqu(w) ¢ C“IEHLQ (W) (13)

d etdjj scpl L G\, @03 eylsts

-nDL9:+%Dp+nHT= f(x),

W) ¢ CHIE‘HLQ(W)

ltoj YHJ Yyj®B HtojsBtcOL 59 Ols! (8), dzOf ts dzdzd d3
ftotsiis tc Oflls 000 OH O btz | d3elzB j o j CIs3btedzr = o tsdzj 2
L,(W)=GWA J(W)=GWA J(W), )

gHé(M:fu:Df,fiW;( é W) tesmistcOdzmiso 5 ftsdzj detsd H O«

LW (5. j. BtslstsGEBﬁO‘cinV({ﬂ%(W)) oM PEEdes s skOd dF 2 &t
IW: vhdR[ , uels Cwsdj kscs, ddijb &jnss
} 6§ Hodzsy jr dachigdx)B W (W), k=01, Bu(x)l WW), d
HPJUHW ¢CHUHW k=01 (14)

rJﬂmBadsgdcha{=Utg<5’gLUzsdndszsmw tGJthzc{Jd3 LOHOl{C{
P’f =Pu, xi W, d 5@0 bHisodj ey

O dL djcects 9rlkjCOjls (14).
1 0Ctsdzj y, OB f sdzOHtsBdIlsmw Mmdzj Hizs M jj dL o j flsdats

) o] Hdzts ¥ jr adfj dzaﬁ.atscz;\'(x)si;lé\/\éﬁwptwl)mdz;mzshow L OH Oy O
rotH (x) = x{x), divii(x)=0, xI W, Hifs =0 (15)
ddgjls §nddefmlse j daddm)i W) g j deiff .Oo j H e O t5yj dzC O

L €L )

rtsQOLOlsJJdZJQanstsUsdzf)g(x)thtsdles Brls! flosHdyjds do

R°0C, vyt ftsHs)pdezisls Mtsdzj detsdHOdz dzr o3, BEHJI
detsmdlsjdz2 d kZHodzjlsetstedls! dzj tcOo j dzfise Iz
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3 w2 (R?) ¢ H)\(‘Hw;(w)

g

Ca_ 1  x(y)
1 k(X :—rotq—dy.
() 4p Re X-y‘

o
¢ fcats, DHy()s 0, ¢CHX*H ¢°H)>ﬂwl
(I kit BH ots@wzowu@o‘)tsdwl]

C (y) :
rotH, =—(graddiv- D dy=x"(x), xi Rf.
4:0( )R X- Y\ ( )

) sy HaEDmx),  enw(¥):Dm(x)=0, XI W busodjbsssty s
C
W W

Vg
O
1 . .

v ¢ &F&?&Ng(w) ¢ [Pz ¢oHle(ﬂ]W§p(S) ¢CH)\(ﬂwg(vv)’ o4 ¢ btd
H+H,EHo dzj sotsteW jIs ofjds dej SBRBSHJM & Istej B o Odad ™
[ ) dzd )?'@(),i:o, Hs=Dc, ¢ ®jic=0, “—C\S:O, ssPer®d !kt

U
HSC OL ' 9 O jjlszdgsHigsdzi Ifos mistcts | dedesets toj h jdzdw . 1 toj H dztsy
. 1 c,Gg 1¢C .
b 56 dzO fi) dats lsts>1HJfnlsaerotd-la)n{u%l*l]tsexJtsdm’ls,usc:tsdzOdzJ dzts
S S

roty”, 1 H(Wis. j . \'(a<)ﬂ']p(jgv)q fdzj Hse Olsj dz dats
1 C
~rotH - u3H] =) F=pf FIWIW s

(B By j & E(xémﬁ&)q.lsmtste@lzdzlz (16) sy dts oSt
C C
H dzw 94&)«}%—};@”{53 H].
C G 0
] 1 ls,1ﬁg%3<l)z=éj+/7{g3 H]q - BFi G(W),

C

SlrotH I J(wW). (17)

t mag(x)i WW), st ofydzjnflsod) §tejHdtsyjdd2 -5

syd dz& O »
“'ﬂ‘qu(w) ¢ CHrOtmw;(w) ¢ q‘éﬂwa(W) (18)

d oj CEEwesy s oL wlsE(X)s:D{q‘-ﬁé'(X) bHtso dzj Iso tStgw & h
dzj Qo j dzffls o Iz

Hél(x) W (W) ¢ CHé-anl(w)- (19)
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) fdzj D oflsdn klse jteynjdd?2, o sy d sjfjte’
dzj e dzj 2 dz' § uUdzj dE ) dBshl s dzj tcOo j dghlse O | j d H

0Vl

vO¢ COC HAEY

=1.

1,1
'S Sj
e 15 w/iH) | cdhc{ik o teqmmm—sg Bsh)

D), ¢a¢“\uCH95FdXo o 5P 0:8 %u%dxg T

¢ dzOdztchfqdzts

(), el
W (W,
o8 ”1 ¢cmbﬂ;<w) +|H

2 )
W (w) 7
vO0Cdd3 sBEOL 503,

fx)= 1 - (B)5+ g?(ﬁa)ﬁi L (w).

_..a 30
6 H Py = MNP, 0;
C, G ...
§(%) _—C( X)+ e H]i W2 (W),
a 30
G HD = mmSEpZE.
[mdzm¢§, st SyfjdzE®z (18 1dL tyjdss (13), (14), (
3 3
1 zMmis l@?%JtGBEpF:H—ZQCf & dd&zj jd&5 9 mMddzz (13), (14
g0 ¢ F]

H WM¢#m%W

bV[hJ TG@tV}SquZd% dzj dzd dgj 2 dg" § ydzjdgr, dd3iw o odlI
GHTWWJduHT LW M dj ftejter odis Bt hdsdg s5d5, ¢ OC Lk
Q>0, dd3jj &

¢ cHrotI—ﬂ

1

(@), o547 P08 ¢ Spus' 8 andOQ L
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osz;O dzts e d ydzts,
2
(HD)"ﬂ o ® Cumw;(

(), e BT, +HT,,
W, (W) §

¢
d fdzjnse Glx)id, (4, §(x| W:(W) m p,=min(p3-¢q).  Mdd
p¢3-qg, bt HsMisOlyds feddjddls: PYI-dgsT Bi(i1d)

W3

IOOOz

p,=3-g. UHIW.,(W), o© mmJHﬁﬁé%wd@sﬁ:%- —3i
1Y q
s . Ql.:B'Tq. C T datg > hyldes] BQ.dzsaHe ts dsg, HiE th ().
[ujdedo dzj ced s 2 dg §  WoziURH I, W2 S TR I (W), g

IZBJHddgh‘ﬁs o Ybsts tsdzd fl]|Zd3d3CftG|ZJ 3" M ftesdL osdz dzgs BT
FOJT LW, g7 w'W). = . aBHEW(W). 10 1ksd L OSO0d
HEC OL Olsj dz2 Msets Isj tstey d3r 1.

RL MdMls &) (B} dzts o s Edso djsa 5 og§jsdrdels ¢ oz
SBKOL B

E(x)=- BT W:(W),
1 2 . 5
Is '#Eiwé(w) ¢ chﬂwpl(w) * EHrO“—ﬂwé(w) ¢ C%ﬂ%(w) * Hﬁw&,(w) 8

Clsdad xd MGBMBB@$®H@&Mﬂ®JWE@mBmO@ﬁ@@ﬁ | d dz
O<ac<l

[dlsj tcOIskztcO
1. 80 0jo z. 4., dis(dzsdgddtSlsoterIn ¢MIsOydsdzOtcdzr = L OHOYOr
BdzsesMow L dzr » tsBd&OMIWwA, 10fdmMed dzOkzydz14® MmJ B3 dzOtstse 1 [ [ R,
2. JOHT ¥ jdmCOw [yjoms djoOlojfCdsts’ HJdzOBdcd owL Cs52 dzj My dc
Mists.
3. P.H. Roberts, An introduction to magneto hydrodynamics. London, 1967
4. Calderon A., Sugmund A., On the extense of certain aingular integralsMattaV.88(1952) p. 85-139

gl [ BuuUl

s touvpgfolvesuf chARYrRY [ HSRM
1ds JR113

stimGfrsuot frl Jusdssgrdpf ?

gt dof GXo tesan . OQﬁn.quztsratsmeJb P Iz tc G3l2p-. Gpdzts 0 ©
dpClss BddzME d2 toj e dtsdzOdz! dz" 2 GetsMmizH Otemise j dadz 2 &
PCIstsB $ OL On MisOdz
l 5§ dzdzr 2 d dzMmisd Is Rls tsudsds tsodss L v, dztes ¢ € lstsB § @ @F i Gz

0 dzdzs s ORyfgfs oz L 2 Isfw  5j ssH OMUj kO bwOdhoCmdod d = &
%O Hoj MeMlsOodwehdrn. | &Oods] MEZOCO)j &) Wodvjkhv ¢ Ot disd
LoD dE ctOddude &3 Ehdzse dv 5. 4| Otedssded Uj MS OF MO dzws h OW
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BjlssHBss uwAas]. Il ststets] MzOCOj B wWodzw jlsfmw tojh jdadj s dzj tst
Edzsedw®d [ dtedadzj d dBsyjls Brls! dOBIeYdas Wi dgleny fadias tfite teid) lists
stsydesj OdOdzdlsdujmMStsy o' Oy jdedj HdzW fslsjdydoOdzO sty !t d
fOtOdij ste bsdBsLYh j2 kOO MdOdz dets?2 dzddet ¥ o tojyddzy Odz

sdzt yj o' j ip@EaN®@C fd Odz! dzOW 1 dzj ¢ IStEBONplEfQUg dMEJIPE @) 3 dffizlzLi @5, ¢ Izfify

[BT ydes | dzjCltesmisOlsdyi MSdj f 5 dzw e Odzim O f
Cotef MG ddsntds MdMmisj i s dmr o 08 sfqw o ryd dzd dzt
Y,z. ULVwOoadzjdedj [ Of &zOMO wdzv { s5is] fzgd Q@zdidgEiefAs)tc s
CottoHd ZOOS d&jjls odH:

. 2. 2.
1w W, o 1u) v _g "
rur wroripy? pz?

I Mikzyo] kOdhOChdod d 7 J fyj e asdsh s d 5 tztizh S
f jtoj Bjrgdef nrHtso dzj sotste™ jIs btcOo dzj dzd ® :

. 2.
1p P +H/2:0_ @)
rur Wrouz

10dBtsdzjj ®BBhddz BjlstsHsdR tjhjddy cttOdedyds n
fls Ocdzh Otclsdz’ 2 j stsH t©OLHj dzj dedW § jtoj ogj deder 5. ) to(
ewhHtse WlkdCyd2 1iffjdy. lwjuhmsOedd yOmisdts] t6j"

J(r,20)=R(r)Z(2). (3)

) sHMmlsO@odzvw tejhjddj (3) o bkwOsdzjdedj (2) d
SB' Cdgtso jdadzg' 7 HAWWjtojdydOd BArid E@Oo dzgj dedw H dzw W
d?Z =

—-/°Z =0, (4)

dz?
d’R, 1dR
dr? rdr

CHiTY MY dzgdzOW . 1 jteotsj dL {Isdn ktwOoedsj dzd?2 dd
LOBjtRI r MotsHdIlsmw € EktcOodzj deds 1 jffj dzv dzkdzj o sE s

+/°R =0, (5)

FtcOodzj ded?2 BEZHEI WEdS ydd:
Z =ch/ z, R=Jy(/r), (6)
GHJo(/r) T WEdS ydw 1 jfMfmjdv f§jttotsets twBSHO dlzdjoe
FtcOo dzj ded W (2) By jIs BI Is! L Of d M Odets ) o dHj

J,=1()Io(/ r)ch/zf 2lsj &3 ddelsj ctedteseo bzdv 5 §f OtORy stelz

o]

j(r. 2= (1)3o(/ r)ch/ zd/ . )

0
ldn  WeddUldsfte i ctOddud &d khdsedw dd,
bHso dzj so stew I5i(r,f)sls j dzayd Odz
stej Rl dzj ShtetsH dzOY S©OdMOS MdOd dZOv dddeL O 6
fesotsHWh dj § &ZzOMisddzr , ©OLtjL Odgdz j Holdgw Riew & o
dR, &f)! Ccktt’ B #)touf GHEW sdddzsd MR j B8Oy MSqd d
fSCOLOdO OS] Mefklsiisekzy h O y, zifj CAEAUSAREIN o fifit
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/S

t dfierl) BOdujMS ) dLBBWOYjddj Istejrnt dzj Cltets

f dzsmC sMmis gXy;dxg,dwL  V,if sls j deyd Odz 4 idz Ol tts s el ,J da3d
f zOMmlsd dzOdsg. | OL BT BijyHE L djChktesHO®R] Mudlos s
f zOMmisddz & dzj € Istetsfyls @ls OIS Ististsts JO cayefi@iz ¥ §f 16 § csj dzdtz'
I fMdizzy0j Istej o4 dfGds@deHdits? dsdeddzOc B j MC tsdzj Yy
BiyHE | dzj SlstesH Odsq l]’tslscjdz,uq’Odz PHiso dzj Iso tstew j s fydzj

J(r,o S v =V, + ()30 rehlds ®

0
St Hjdvjd B(rYkedsydd?
?(Vo'Vz) H dZV< R,
v(r)=1 (Vy- Vy) H dR < r <R,, (9)
} 0 HWVv>R,.
LBdesY O B4 YOMIsd 7 Jo4))ir) O ddiak ¥ Gl s P H S
ﬁBdZIZudCB

rY(f)fJo(/lf)d’ H(/)?{Jo(/ r)Jo(/lf)dl’OChﬂd/ (10)
RfmjtsdzJLIzW cfdzlsc;octsodzJ dzts J fr]tstslsdztshcldzcu [ 2]
:’*TJo(/ f)Jo(/if)dr:7a’(/i- /), (11)
f sdzizyd d3 i )
1(/)= h//dp/(r)rJO(I rydr. (12)

v te! oM sdz! L 2§ d3fr]W Meslsdes j dzd §j O3, M cOo j
W HzC yd 2
FKP™3,(0 dx=xP™J . (F) +cons. (13)

RMY sdz' L W dzgj 5§ toj HJ dzj dedz" 2 d dzlf jicRte@iad Y OL 3 )Y szt
1(/)eo " teOy j dgd | :
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1) = [Vo - Vo )R R +( - Vo) (Redu(/ R) - RIURY)]- (14
ch—
2

1Hd M Eyljds, ybt WkdSydw 1 j fhd@c sjded gk
ftod dzzdzj otsd3 L dzOjtcdfiq dadfig e i @ ddssn. dzwsl " e HinlsOo d s
9dH ] :

1) = (Mo VORI R+~ Vo) Ry R)]- (15)
ch—
2

l SHMlsOo dzW W 1 Ists)(h)ets ®sjodsl frn &8) § sSdkydd fdzj H |
fslsj Zyd ©ZD! dzj ClstoH dzs? IstcOdzOSC M Ocdz' dats?  dzd dzL J :
J(r,2) =V, "'(VO' Vl)l (r,z R1)+(Vl' Vz)l (r,zRy), (16)
GHJ W olk(dpe, R Y (k=12) ®ftejH]jdvjlsmv MmdjHlzsh dd ddlsj

_ 2R .
I(r,z,Rk)—RknTJo(/ r)ch/ zd/ . (17)
och7

) Sdzzuj dedzsy  or Oy jdedj Hdw sl dydodko Iktod
foso jHjddY ydhd st ©OMYjs0 ktOjSkstsd?2 yoOfls
MosHYIsMY ftd dedd® b @EC LEEARSIO, O fsHddls] Ol d
shyddddtksls. 10 tedfh. 2 §6COLOd cwO¥dSd fHJC
fdzlz W =10d d Hdzw Istej o7, L de@wjddz21d,, Sl tder 8 Msiss j
Ctesdo’j o ftWHC] LB ootouds voi@CEldild®. ot df jitds s ds
I(r,zR)Hdv Istejr ECOLOdd E0od®:j Q.dOYEHER[2 0. 49171

0.4 -
0.3
0.2
0.1

o0l

-0.1

-0.2 -

tdfil o jHjded] fHddzsj ceOdz dets?2 WkdCyd2 o of
tcOo dzr 7 12d; RI=LOd
 Odzj § o dgOMIsswh j2 o0l j O tf iy gyt @IOERG 15 d
st OdzMOS d Odz, dz' it MMyl oBezsB j o[ 3] . | Otedtsded uj MS
L dzj Sltetsfls Ols d yj % (B, o tsds Gzids ol ©LOj s Ho B ez B
wodzwE lsfw cOtdsdduj MEs2 WhkdSydj2 BjL©OL d&3j ode -
h=mnl ~z=% (18)
R R
GHRI § sissw dzdgOw , ddsj ¢ " OV OL d3j tedatsh(s,z) dptsbacodss .
dMfsd L soOls! OffOwOls Isjstedd WhkdSyd2 € sdfdjci
kOC & SBEOLEER §shs' j JOd0ddSs d yfj )€ iddey d © iz@ O G
ftedBdzdy jdzgdj Hdzw tojh jdedW tejOd dz’ R L OHOY, 5O
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GteOded Yyde' &3 bkfMmdzso v @R § B dzt dzs v Whe'fj dad J &3 H o zd3j &
[ Of &ZzOMO.

losHY BjLEOL &3 t/tzf Z Mt § &z iggetEzddt Gle Bz 2O ( 18), ¢

R=JRR, (19)
fsdzzydd fMdzjHks " jj ktwOodzj dedj wHdzw fsljdydOodo:
2; 2;

RV ) (20)
nhae pz

I f dztsfyRastytsld j dgy hQafzHtse dzj lso stew jIs Mdzj HES M d 3 Gt
Izﬁ]dztsaq’"%dgzg:hscfﬁ:

&V H da¥< - hy,
J (1,° 20)=1 Vg 1 dzihy <h <hg, (21)
bV, Hodzve > Ay,

I fshdjndj goz.ﬁw\/tsga@lzdz;

LtcQo dzgj dzd | (20) H dzw f slsj dzyd OdzO By dats toj
ftedBdzdy J ded 2, 9L WP L O dzlz dzj o 5§ f tod BFff3)j dzd J
EHso dzj lso stew s h s gtoOdad yde' &3 Emdzseadwds (21) .

] f zsmrzmisgfdsd J &3  dzj ¢ IesMEABGEUHLBE M Ho Zdj tec
dLtBteOY j dzdzzs 20 tedfp. 3. 10 1t tedmkzdzCj fdls
slsdetsfdlsj dz' dzs BfiZj.2 S tsteH d dzOls

vistser dz02kd f§E@izaug®® féik | B, slep®teey i f
C 3 dzj S fdats 2 Wi/ EOMisg ten dzs & I ts dzlf fzdz/@SUsHH Y
fsish 1 8 MdzjHksh jes Ctd sStodidzsets ftoj sSBtcOL 5o Odad W

wW=i expge!ﬂyg- (22)
¢ d =+
A Z
° T
I Zg
P ho |
| | v
i - 2, i
o o

tdMmivtd Rt dzj Clstetsn dzOY | dzj ClstesmisOlsdyj S O fdMmls
hz.

[IsCkHO
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O f[rédr11ofgorfdvrRsd recyr

RIA[I[OuRrRS 08 [M@d(yQte@dr v D dr drdfp § S oo j dayd
AWRNG . ARz apRAD  apRz §
u=- em%%&ln%%g, V:expﬁgco 8 .
o + ¢ + : e

| W dzsiG shisq f Sz uOj &8 ¢ toO dzd 1 dzk ¢
Ldzj CltetsH Ods  Mistsiswg0s fils o0z jikmj > QizseckizO fiy Is -

AV

(23)

L OH OYylz, i toj

V2 V]_ V]_ VO VO Vl
® ® ®
- -1 - 0 = 1

a2 u
t d mi.y Odzd ydzOWW-{ @B BHLYBM J
t Oy ted Hj dzj ded JW-ff dzsifkizyld Gdf@ jou j dzv j Is W

Mdzj Hize h
F(u,v)=V, s Yoo\

a u+a u-a0 Vi-V,a  u+a, u-a,0
garctg—— - arctg 8 garctg——= - arctg——=§
C \/ vV = P C \Y vV =
(24)
IBLIFRUE
a —expe AR08 o =L o @ RMG (25)
¢ d = &y ¢ d =+
lTtwcOyjdedj (24) Bwsydes SOCyj fHtejHMsOadls! o o
F(h,2)=V, +(Vo - Vi) P, 2,110) +(Vy - Vo) P(h, 2,- ) (26)
GHJ
_ 14 u+ay u-a0 1 h’[ﬁ gtlQ
P(h,z,h,) ==garctg—2 - arctg— > g=—arcctgsh™— (/7 - f1y)cos—z .
P vV vV = p d d
(27)
ljtwejratsHw C f zoPiidagetzdndi Hizs " jj of 6Oy jddj Hd
. r r
/ (r’z):VZ+(VO_Vl)Fi(a!Z’R)_F(Vl_VZ)PZ(EiziR)’ (28)
2
GHJ
p 1 2co£z
Pk(ﬁ’z’ R)=/—7arctg R (29)

d

[o]
™~
I-C:(DOzb

3

L) o o
~
-aDO

vO

15 Metj?2 MmbkClktej] oftOyjddj (28) 4§ SHIEB dzt
-

Pk(ﬁ,Z,R) LOadMmvls jhj d RegRB] @da)d wteOo ddd

Pl(é,Z,R) do j dzd ud dzz  d(dzlg R BO O Oy j dzd d

L

( Ry10ducz  fy
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R,=12d Hdzv Istej o /i, dzQaQeded 25 110 § o ®80.d 1 sdzzyd d3 fydz H
L dzO0yd dzdpjf(éﬂzjﬂ)a Mslse j IsMmls 8iz®.h &3 Oshs, Y $0O.R5 , 0.023

o LdzOYjdzdwn fstewHCO 1% 1ted of (Ml didsiBish dzO1
or O jdzdW (28) bkydsfls! COLro0Ojlkmw jhj orhj,
ViIcOo dzjidzd ¥ j dad W L OteW )y j dzdzts 29 dy O@H)6 ffriges 2 By L L0 Vdp Halg
HjCOtlstse ' 7 & ysAsdssidsd SlOGY d MOls: o MdzjHEs " j & odH]:
W=U,, =0, #=0,. (30)
VHJW=-//VgiBjLBGOL &Bjteds 2 fslsjdzydOdz, L @ dabu d dzd y

cOMMisswddj ®wjyHE § OOdkd) d d &di fsdtsh WO O* d&d yed
fesdLobHdr | (5 Moslkejlkfisokshdd CosteHddzOOd, ¢

(28) d (29); bsySodd BtL &ZOYJ d' HWEHdL owrd §

[ m
to=d | —. 31
0 vy (31)

1 OYyOd d | EmdsedY HEY ©OMYjkO kwOjClksted?2 Yy
FtcOodzj dzd?2 (30) hBtsydes L OHOIs! fdzjHEZE N dd&3 SBteOL 53

X =, yo=Q zy=b; % =.20+e)sina, # =, 2(1+e)sinb,
%=\ 20+6)- Y- . (32)

1HiB I cdsnMdl9] Aozt 5 { djtesdd dz0 adrdsH,j o
edZ, bsftejHjdwsl IssySlk or dzjlsO d dzOf wOoexizldzdj Hoe

vdmdzj dedets ddzsj ctediolzy ktcOo dii dzRy! (O3 Us)OC sty dits Istf
L dzj StesHtse, ftod SCHEsHScHmOBEYUHEEE@Y | IV sCEMdiss
LOtew y jdedzr = yOmlsdy, o"atsHwhdan dr btyj ydktet dtsd

y 0.1+

0.057/—\\_—
X

2 10 -8 T 2 2 4 6 8 1o [12 |14 16 18 20
.0.057\_//——'-

-0.1-

0.15

z
0.1+
0.05 +
X

412 -10 -8 -6 4 = 4 6 8 10/W12 14 16 18 20
-0.05 1

-0.1 A

-0.15 -

{dMmimsh Jodede 7 b©OjChsted?2 o bktOdhoC fdod
CstedL 5dB B db gk T Bad €8y dzj dzd v
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17T 20 wOMmMimydls 0O@0 | diekdzis ® 9 fis diadaz! dzOvw dzd dzt © o toj
ddsj d s Mmdzj nHize h R =10d & Resz18.2d ;:V, =1, V; =0.068 d V, =0.4
WisCkMmdz s wOmmistsw dod j t@A0G.d By ez IStE@p Uds s d 2 s dzts o
ftesj Cydwnrn o fO0LOCMdOdz desds ftededzdy jdedd ¢ OLC
jHdded dOn

vsO0Cdd3 BBLOL 53, ) tcOB BIsj i sdzlz yg dz ftotsmisr j
or Oy jdedw (28), (29) Hdvw 1djSbtsmMsOldyj M6t

CddeL T, Sttt bkHsBds J(Mfsd LsoOls! HEY ftsoj
2 Ml o tcOdzOS fild Odz' dz" R dzd daL . o jHjd 0
kteOdzMOC Mg Odz dets?2 czddeL 7, ©OBBIOSHh j2 o (6] yddj

dmMfsdz' Lsoa Oz o COyYjMmeoj §tdkdBOtstedts? ddd
M j Clstesdzj stetseo L Otew y j dzde' = yOfplsdy.

[dlsj ez ts
1. sddaz ®Odz 1 .f., sOtjycov w.1., AjHisdE®EA)MCHS,  &2§ B
ftodL 3j dzdz’ 7 M j S Istotsdgj lsthIsdchIIDIsGDtGWnJOdzcﬁrG: sheaBmisidfiny. 197 9.
2. rdSMsdz 1. sd&OMidyd Mc.om [ dizg,e BRISHI.dZOBd ¢ O.

3. Doskeyv G.A., Spivake avr ov | . F. Met hod of the calcul ati on
Physical Technical Jouah 2008. Vol. 5, No. 1(9)i P. 5652.
4, JOotejdzls jo [ .., zOBOIL 1 .1. [ilbtsur Isjidtedd 1WOEzEOYJ

19731736 f.

IlcisRr trzr1RC Vitodlrr1irBE 10 Jtrfrr13m zs

u ls O dzy quc d2 6.1
s djfodiy dzOydtsdeOdz' de' 2 kdzdo | thndSSdJSS g 34 Cad O & @@ O

[ftejHjdjddiBedts? " SCOds?2 dOL' 90jlsMw ftesdL o tsc
ydmdzse 52 tshd.

) od B§ ®'Z; N, [01]8[23], [01]8N, COdzls stetso 5 dBdztsy § flse 5.

1 85Q, R\Q, (01] -dzj otej B dedzr j N C Odz .

{ftwjHjdjddj 2.

1 EmMBiotej d3j dzdzO™ M ¢ O zO.

[ dzv ftosditd B e bdzd o5 ff tow d3ts 2 formfargje® spsratoy f to© 3 ¢ C
s:T- T

s(t)=inf{si T:s>t}

d tBtOlsd 2 { packvrduimpdpaedtof S O (

r:T- T

r(t):=sugsi T:s<t}.

1 Hd M dsTinf Azssypl o

(s s()=t, j HddBOC d BOd WOV IssyC O

i supA =infT

(sr@)=t j MdzdBOC fld BOd& TPW biys o

( Mdsdt)>t, 5 S Oxytjjdils ' ylsfste Oo 52 o Ofighf-peattzudts 2  Is 5y ¢ t52
d 4 mtkdt, st MC Oxtjidyls: ylsdg o 52 O figfioatpaps 2 SsYS 52

vsy¢d, Ylsts tsHdtso e PR dzgdets J Mdzd o " did f 6 OMMJ ¥ dz
gL sdzd tetso Odzdz’ d3d .

( fdegsupl d s(t)=t,lstbcdzOL 59 j &3 f tcOo 52 frightdiepse’ dzs?2 Is 5y ¢
d Jtpeird T d r(t)=t, st6dzOL 50 j B dzj o 52 f tefi-degsez’ dats2 IstsyYS
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vy d, yYybts sHdsotcj i3 dedes d dzjots d ftcOots f toj H
AlzdzSRd Misj f j dgv grainieessudzfiodsd v (

mT- [08)
nft)=s(t)-t.
tf tsOo OW t<s(t)
e OMmMj W dzdzOw
tf Qo OW t=s(t)
ftcjHjd dgOw
tdzj @ OW ©0O r<t
tdzy o OW ff to r=t
tdL sdzd tets o r<t<s(t)
tftoj Hj dz oF r=t=<ft)

tf e Hj dz dzOW .

t2

t,-dzj ® OWj df'tag@ d 6O OW — s _  e:dzOW
t,-dzj @ O% ftej H]dz 2OV d ftb = ] W dzdzOV
L.
t,-d L 5]t 150 O dzdzO W . . .
) EfmE:T- R f°:T- R
fot)=f(s(t) ti T, s 58 = fAs.
U O O O
T=R.
s)=r(t)=ty mt)=0.1 j buSd ftojHjd dj
T=z s(t)=t+1, r{t)=t-1.1 | s tsugf e Otzdz |
):

[ B 5L dzO {pjbzdté T:act ¢ b},

[a,b] =[ab],j Mdzd dzj @ OW e j H j dz' dzOW d

[a.b] =[ab)=[ar()], Jlndkke OW t6OMM W dzdzOW .

[ J &zflc@& L o SH dzOW

f:T- R

{ §td HJj dzjHigdr$. 1988)

D-1tetsdL otsHdats2f of zlezStwgl@ly tso j d3f°f)g dlsas>0Mmizh j fylse iz j Is
sCtej MisdBsmMssySy It j fils: fkzh joigBo B Fls- dit+d)1T,ylsts
f(s(t))- f(s)- FP@)falt)- S| ¢ dalt)- .0 2§ te5dLsh &z detse s

viBt] BBO 1.
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1 Efld:T- R
1) oz d W% jtoj deydickly ®@ Gdcj to't.o dzO o
2) [ fiddgi ftcj o’ o9 diOd b jfilds! fwOo O tcOMnjiwbadzOw,
HdWW Jtej dzydgizj disOw o
£2(t) = fs(t)- f(t)
0
3) (tifjdifs’ 0o OW YRt®) f jisHpDea@W Wi s j dzy dtidsiAsjcdg@  do
bsdz! $t5 SSEHO, SCBEHO Mikzh jMmlsalkzjls
@szf%).
4) (findzddW W jted daydielzlg 5Ov o
f(s(t)=f(t)+ ) ().
VERrRICTT 3
T=Ru G AjE=f".

T=Z.08¢H0O dL Mo 2Mk)s (S(nz)f( dz%ﬁHtgl—]—fét—):th

T={2":ni z}8{d}

oy Fs(t)- F(t) _ f(2)- £(t)
t,0 f°(t)= R t
t=0 f (0) "mf(S(g))-Sf(t) lslmf(S)-Sf(O)
ftcd EmMdzsedd, vybt ftejHjdz Mkh jMisolzjls.
vitste] BP20LdW @i sqyymydn Hi2Mbse
1 Mg, g:T- RiHdWW jtoj daydtelz jidFOwEs ®oH G:sy¢ j
1) f+giHdWwWjtej dzydtelzj dsOv o
(f +9)°(t)=£°(t)+ g°(t).

aiftesdL o tsd dzOval § B Y taszdy o4 2[{) @ M); d
3 fQind¥wjte] dydigl() B+ f(st)g ()=
= f(t)g°(t)+ f°((t))als (1))

9 nad)alsh). o, ey e wudk uermf(; e

5) rdfalst), o, %mqum; dzu«ﬁtSrIZ@ & ()gg((t))( (tt)))gD(t)-
SN O O O ]

(tZ)D=t+S(t):§%§ =-;1(t):

VERrRIUUL 3

H,=0, H —é%,nl' N.

T={H,:ni Nk}:l

s(Hy)=Hua, r(H,)=H,,; r(Ho)=H,

mH,)=5(H,)- Hy = Hou- Hy=
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D — f(Hn+1_ f(Hn))_
Fo(H,)= e e = ot (1)
{ftjHjdjddi 4.
Fidej 5 toj HJ dzj dadz 2f, d e ifnkitd @)da devdzf totsd Ltd Bdz! dets @ s
fif (t)ot = F(t)+C.

5 5 6 AF@)D = F(b)- F(a)

Vi RrRECDT 3
T=Z, jp'Dt =

at

+C,a, 1
1

b b
Aftot=48 (), a<b

t=a

gl [Buul ¢:

L A0+ o)t = A (Dt + Fal)ox

:LU

(1Dt =afy (o

a

f(t)ot = - ff (t)Dx ;

b

£ (Dt = ff ()0 +7F ()0

w
%zcrm%zcrm%lum

b

f (s (t)g°(t)or = (fg)b)- (fa)a)- afif °(t)alt)ot;

o
m:lm m:zcm

o
n}
-
N
®,
I
o

a

- (t)Dt‘ ¢ Fgl)D

a

7.1 fddf¢ g,

b
8.r fdict 0, ff (t)Dx2 0.
ASteBzzO L ORj. f jtoj B3j dzdz

vt BO 3.
) EfMlgtR- Ri dzj 6] to' pHEOR ,D-H W W j toj dzyd sz fi: ROR  dzO
Bzjftjter odets HAWW jtej deydielzj BOY L o tets [t Ai®) Miso 2 j Is
(f Ag)” = fi(g(C))g°(t).
v stej &3O 4.

) EMEIR- Ridzj ftojtor odes HdW ¥ piTj dRyDiacdy %P8 | dz®d ok j «
USCHR:T- RDHGW W jtoj deylftelzj cgOW

(f AgPl) = %f (9()+ hoft)g®()ndo ().

B
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U T O O

f:Z- R,g:R- R

gt)=t>, f(x)=¢

v tsegP@)=(t+1- t2=2t+1, fix)=¢ D&’ =&’ (- 1),

1 EMBTote] d3j dzdzOW | . ¢ OdzO,

f:T3D- R", DI R".
t OMmislststed d3 Mdzj Hize " j | EtcOoe dzj dzd
x° = f(t, x). 1)

[ftejH]djddiezdSydeT- R, x=xt) &OL' 90jlsmw tgj h
HdW W jtej dzyd Odz dzts e 5, Iz tg @Bk gzg s HOSIY @sdBAf Sejsd L o tSH dzlz
Hdzv ftesdLtb il dB& jsH dzd o 5 Qo j dzfjls o ts

x°(t) = £ (t. x(t))
O ZOdzse d ydets 9 otsHdIsMw ftsdgWisdj twjh"hjddw L OHOYJ

x°(t) = £ (t, x(t))
x(t,)=x,. (2)

vjtstej BRMBIo toj dBj dzdzO i T, & ® #Qa>0,b>0,infT¢t,- a,

supT 2 t,+a.l sdztsy d o3
Ia:(to' a’to"'a)’ 8b:{X|’ Rn:|x' X0|<b}

Ikt 1,28,- R" dzj ftejter o dzO% 5 MsotsChkydsilsd §j
f sMmis s "MizdztsR  dzd § " x]fry J fo O I4f Es dzdats 2

UBEHO LOHOYO sthd (2) ddjjl jly-dakitial j dedasij
a:min‘?a,%,l_Teg Hdzw dzd € telslstg thalay j fils ftcOots?2 tOMmMmj W dad
a<n,), s nddeilse | dags] Mz inlse ]k - a,)ld dzls j 5o Odzj

{ftednjdzjddPyibds, uybsts LOHOYO st"d (2) ddijls
tojh j Edlj, - R" 20 ®ROSCfdBOd dsds d dzls | ltga O dgjf dhgflz h gj rfifists s
Emdztse d § :

jfizd dBETExDPez R'tej " j dzd § L 08 Bhydd Xte=xt), tisits

[t ni dzjukdi Jils W2 BET¥R - R jfls! toj ctej Mmde dts:
tiTjMmMdzd shsEsMd) @) R jMis! setOlddd .

vt BO € :TDLRIsZj ftojter odzOY d tojctej Mindo &zOW .
C O3 HIs2 (tb()fsﬂ?(;Dq’fr]lthfr]lsalzJI§3&§dezo1mlsalefHIthD s j stej o'
Jdgnduf@,x)- fltx)eLltxx- %,  wdv  fesdlbos)dxgiFs,,
L{t,x)>0. v E@M®Y0O (2) ddijils BOCMdBOdtd) T§ BSHdy do

1 OB uOdzed § .

1. 1kl or ff tsdzdzj dz' szr]dzlsaq’w f & v d 2" §izEs C 10 jizts g
sjBtejd3r . UBEHO LOHOYO ( 2) gg ;Ols—qu’dzfr]lsac;dzdztscl

2. [ Mmdzd or" fsdzdej dz@ EkEfmdzsedw Isjtstej d3r 6 d dzj tcOo
£t x) ¢ pt)¥+q(t), (t,x)I T3 D
Hdzw  dzj Sslste’ 7 f sdsy dls J dzdzs Apdfta) § tsjstc 'der de'sn  deQ
0o daezf(t'x) izh j Mlseo £ & dzO o fj o3
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x° = plt)x+ £(t), xi R, (3)
tdetej Mmhdo dzOwWw ctelztf §f O
#COYJ 5, Ul p:TEREG Y  te) ¢ t6] fmifertyt), 0 Hjydzg

ftetsd L o tstdzT dets 6 ts

[ datsy jlseots tojatej Mide d n  dzj § A=A(Th=de(TR). % & dz$ yd 2
1 AososHdlsmyw sfjtOydw mds >14dzq’W

(pA a)t):= plt)+dlt)+ ft)pt)alt)i A
o= BT A
stseHp@ (- p)10 d jMls: jHddzmlse j dzdets j pAixiE0.j dzd jsy dz@® O

f5C 0L OA)OnyjsdEj 90 Gtk O. [d&zO dzOL ' 9 Oj v tej ctej iy

X

D

U tej WBRMPIEALIT. UBSEHO LOHOYO sth g
x° = p(t)X, X(to) =1

dd3j jIs jHddemisoe j dedetsy tojh jdzdj dzO

[ Odgdzts j  tej N j dzd JQ)sB 5L dz2OUd B

ujstej (3@ dral A, Ists

1) Lo(t,s)* 11, (tt)* 1

2) 1,(s(t).s) =+ ntt)plt)! , t. )

VEtRrRIU T 3
1) T=hzZ,h>0. [ Widk], a 1§ shlstw daghmy=1+&s.
2)T={n2,ni NO}.
1,(0)=2" (V).

01 antag  dag_ aP

3) T={H,.nl Nj. H =8 = a201,(H,0)= ¢ =,
) T ={H,,nl N} Elka ( )é%‘ @ HE}%@ o+ 1)
G(a+1)
G(a b+1)’

%g'l'sq’dzlsdz,q’dz(adzl der 4 St WWdydyjdasr .
(;+

Ut BDEEEE O fottrafloys{d b2 f SflstW dadzs? )
1 2l A, fidej ftej tot,b QPR uvBEHO jHJdzMIse j dadetsj o

= p(t)x+ f(t),x{t,)=y, L OH O} Isfw W 5tc Bz dzts 2
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) =1, (00050 + 1, (t.5(8) f (9Ds

Voot iR VIt HoJPuffct13Mm T Z1VREBE HBRUU[ [
URYI O [ o401t 0

s OMdBOdEB j Istse . 1 r On ddz t.v., uvOdzdHt
dSIse BddzlmC d?2 m;gqs@@@a&rkwmmm mq@@@aq@ S.
dClstsB $§ OL Or MisOdz

O dzdzs s Ohydw Odzdzs? OB ISy EMlsOdsodzjdz d dLEuyd dzr MmgdMmilsg o3
tejelzdzvicde § wihjdedw o odH] dBdesetydj dtse [ Ocjttc® Hobkrn §jtc

sdzt yj o' j Migdgisg @' Isdf O [ @) E0OC) tl@seald) ¥ o] dii ddz'Hn, f
AetsB j GO j o 52 .

I otsH fdMmlsj &3 Bdfc@®BfsB®Ej tBRP. B' dzts  5C OL Odats, Yyl
xQi iflg ¥ y Oy 0 (1)
ftod= at ig= B+ @, Op, nfsdzyojlmw whditse dzOw Mdfls
x@, fta 1+X-2 § z- nQ@ Of
y&,  1+y)-z, & z- n& O?j
Gjhjddjd3 Colsttes? Wodvjlsfy Bhscsyd d
Y,(-na & b 1Y) ”?:O( ()n)&; ¥ X!mu 3)
15 OdOdzsedd B' Cdatso j dede” 5 fMzE yoOv g 1 sls

~

Bhsc syd) desds [ OCj tetc® HobkR §jtoj dsjdeder = d SBBL dZOY

(2)

L*9= v ( na 1+b Luy). 4)
RL fdfisj @) sesz®sh + ¢ fto] SBteOL 5o Oded ™
Z:expgeéx + ‘3@71 y% U(xQ) (5)

2 ¢
oroBHYERNY olbBEO" MAMlj GO JJO | 0c)EEO

J
XQ, xy Upge% -?y kx %+a 4bU -0,
; 2 X 1 0 d ©
y'Q, xy Up ae%T Ey ky :1+b2 U -o,lL
¢ - y

cHig=(a +b 2 2-)/2.

vOCdd MmdMmisi & ldshwismy ¢ MdMmisy &3 d§f-0 vdls
fOojots2 [3] natkbdd kMsOdssdl: tldaduydljd d j
s tc 3OUz) dzlsdzy tedzts ] toj M jdzd LOadmwh jj I dBdsesyd)

} tod d3j ded dzd J BJ s s5HOOISA &5 pgs@E] 2 O ( 2) fnd misj &30
6jcdvtedke 60 ed ddgsdyisdzy tedglzs i ts)s j dddss 2O d B 5zt
fMisd 4 d¥d dai L Oo d Mo df'y-ts fifte)]teiij ddg] daedz" ~jkj =0, & HFG O d28 d ts O dzG
p=14k £ UBEHO MickOndts - djsks tHe R tc ey dzdizthips o s j dz
toj Gdzvtcdetse s toj N j ded W
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Z(xy)=expQ(x) @ YA K, & ¥ A0 9. Y

m 0
(cnrj, s(i=12394 A) ( mAm012) 7 daj dL o Mmisdz jj; @(xfsisw dzde
Blsesyd) &z Holkh fjtjdjdd ») MiftOsjHkdets ftjSBE

U=exp(a, © & Y)O(x9), 8)
GHE, Ja,idej sftejhHjdjdeder j SsiWd¥dgudjdesr, SCtbttr
i sdzlz yJ dzdzts 2 9fnl]’tsd3tsGOlsc1 dz' dets?2 MmdMmilsj 3"
KOF 20} X0, OF ; a@zF R R ja—48 0
°1 1b; ®)
yzo@ w OBty ngé%zfz*&z é%e—z kayZ—49+ 0
ltrao[t;sOSdzqaow ¢ dzlz dz¢ Cei WWdydj dalsr ftcd dzO0 d

§jtoj dsi Mzddf V% §ted dzj JLB(kfylsdetst tej Hj dzdds MdMmisj Bz R Ot
ZtcOo dzy dzd 2

8 (2 3)= B

1
bc()i)(alo’ %1): %—4
Clsts fsCOLT 90jIs or §f sdzdzj dzad J Hlzjhtg offdscotss od@)dixfvr At
toj Czdzv todats @ 5 toj N J dzgdw (7), o w L Odzdzts § f st toj |
d3dzts ¢ 5 ey YA
v jtstej 3@V 1lstsets Yl oMmf sdEtse Olsj dz@ dzgOv fyd Mmls j d3(
(7), djtsBotsHd®BRS o' ftsddzj dzdj ©0Oo jdziflsa ©® (10) .
g Misj BQ j(I9)uddsdzs o § Oter Ctstedzj 2

(10)

al 1 6 13 1 C
(o )= 3 Y8 ) -2 ¢
' ' (11)

@ 211§y @ & 1
(alc2)1 4)11)_(?_2’5 g é! o%) - ?E —2 )
sftejHjdvehd) yYdilsrtey dBdesetsydzj dzO0 f jteots?2 Mmisj

a
Q(X Y) Fp)o &P+ Opp QP +.+tap y+a,y&K+agy (12)

(f dzgj du o jMmisde dsd af my, M. dayshd)dls O e sdz ¢ 2 teOda
tcOo jdz jHJdzd Yy :
Q(xy)=al) & &4 vy i=1234

vibrej (e o) 1=120 (8) Sfejn]ddr s dui by ks e

fpdfilsj d3r  (10). sOyHOY dL dzdn~ cBlaPLIGs ddNdfBs '= A
tcjnNjded?2. vOCdd3 BBteOLBAR, dMatHdEZOW MdMmisj BO H
fsHtecsBdetsy dMidzj Hsa Odzedjy TSCOLT" 904, ybsts dr wydls
o 2~
XOF *# XOEy-y%k)F}+%8 0,
e 3
yZO@ Xy XOV M-I-_d- 0

4
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rcyr

RIA[T[OURSGE (M@&[YQte@dr Y O drr kB § Shzy fotej dzy g

d & 4 Is
9" totsy H J dzdzlz &
[ d 2Mlseadlsj dz¥ dzts,
s mdintsj ksPdzse g R

GHP,S i

Ud lsrte]

dzd dzj 2 dzts
cdfjtecjsdylstedYdang koey).W

dzj L OadMmddsr = yOMmisdz n

ZdeC yds | zd3B g
dflsj Bz S O6OCIs, tad 1
sEMsndlsj & ds shss.

fsfls Oo dzw W
bt Oo dzj dzd 2

1 _ 1 a a
NERREEN! ”
t2(r, 9= 6 4) 71{ % Oly
ga&zdd 4 s ydlsr ey §Otr Ctstedzj 2:
(. ):%%‘;{8 (o o = zalz 2b
Rk R IEE S o

CIsts IIBQOLrE)OJIS
vt B@&Y2 MEh j Mise 5o Odgd W
dzj 5B n BH d diBts,
sftse j dadddshlodd H O
fsHMlsOdss Cd

glzh jMmlso s Odzd J
dzd dz 2 dzts dzj L O dMd d3" ~

Z(x,

Zukisfdrb 2 2-)/2

Fi(xy) =

a

F,(xy) =x

F.(xy) =x

(s BT Y OCBtedzj &3 Y tejHj dveh (R
(14)

o BJZYIS=xzPY L o j s dzts 2
Yd st t.j nm

V=X & A, & (& o),
=1,2,39 , Am (mm0,1,2)idzj dL o j Misdz §

a
2

sftjtsdzdszzq’J olsstetsets dzj sBrmtSHJ
2 -tinjd dnidsdrndis dzt"e5to dei3tdie)deiary

EtcO

fsdzkyjddzr 7 dL oM sksc Ok,

f Ots

AR HAj b1®)
U fon

Mlsg & (
(15)

C tstodsj Ddeg g
ey Jjdd?2 fMd

m 0

f sfilssw dzdz” j

) sMSd Sk, rLdOUSHEAIFH | dzj dr , st BRsOjlsfw  da
f sils s wAdedgmi=012,..)f § sy d) 6 Cktetej dalsdzr 7§ tsMdzj H &
a Al &xlir m msn+)a0(mn 012.;] 12 smBL2E
m rF0
vsO0Cdd3 BBtOL AR, §oMmistetsj dgder § yOMmlsde § tjh jdadw
a+l bt o ~
F.(xy) =x2 ¢ z(gé%b 1 ka -1, b ]:tx,y%L
atl 1-b 2 ~
F,(xy) =x2 ¢» che‘iJ 1 ka -11 btx,y—g
¢ 2 - (16)
1-a bt o ~
Fo(xy) =x2 ¥ 2@&%1 kel av,b-l;x,ygL
g -
l-a -b Q .
Faxy)=xt B &1 e ad bxy
g -

sd tjhjddy ftjHMlsOs dzwe Ismw o

ad bt
pZ chY]a'l b-_lx,))-i
pT Db a1l Yy
L
P QY al-g bixy,
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1-a 1-b6

F.(xy)=x> @& OQO¥a b -4 :4Y.
[lsfs HO dzj lstobHdss L OBjIsdls: , ylsts ddzsjtej s h Ow

as bt e

F.(xy)=x2 ¢ QO¥a-1bExy+ x> y ﬁn‘t( Xy (17)
R BMsOd d j tjhjddy & o HOd dj2"j & tOMiEolk
Il r fdzdzj dedj Holbkr dzjSBRBHdB & bkMdsed2 SBjMny

tcjckdzvtcdesets toj h j ded W
~ atl bt
U(x,y)=exp§e—;( %’ gxio y20 ,( @ar 1-b Ly +
' 18
& X Y §Ex e g (18)
ok L §5 yFou (@
LOadMmwh jj Bl ddsectyd) dz0 [ Oc¢jtetc® HobkR §jtcj dtj
. . - 1) .n(n -1)
led=g T yo " g nin S %
T (e (b4 ) I ad( A+ 20 A+ A+

nin-1 . n nn-..1 .
+z!(b+(1)()b+z) o+ (o 23__?( a% 0 W
n n(n-1)..1 . .. n nn-1..1
+(9) n!(a+1)..(.(a2n A e (m)?( 'Re
{Bhididdy MdMisjdr (6) M Eyjbtsd Vstegzd (16)
Z(x,y)=C, @, (x y)+C, @, (% y)+C, &y (%, y)+C, &, (x y)
(c1Cj(i=1234) i ftesdL otd d j ZERKys? Eatd v  dzj dL o j il
ftej HMiSOo dzv jIsM™ o o dH |

U(xy)=C O(xy) & ubxy G H(xy ¢ Yrx)O

. 3 X O .. .. .
=C, expgeg 12’-81()@9} C, exp %)—Z -gx-,x) OF
.. X 5 ..
+Cs ap&é’ %/'8 S(Qﬁ C4 EXP %) 3 )b

cHG Qi 5234iftesdLotsd d § § sMistswdds |

1 O s fMmdzts o Odzd 2 o' hjtftcde jHJ dedze" R~ tceOMMmMizy Hj dad
Elseo jtoy H ] dad W .

v ] 8dflsj B3O (13) Flydfstdisyfdzzdz®y dL (6) ftef

U (x y)=expQ(x,y O(F Yy (20)

dd3j JIs Issls 3j w©WOdzG, ubsts d MmdMmisj B8O (6) .

vt BOdis ] BO  (6) poIm W k5§ s 6 sdzstsjdoRTz sz |
cjhjdedj (18), BEbEEEILIGEOE Oj Hd 2 d&isesydj d |
fteduj &3 ftc@o Ov yOfmls: (18) (xgABROMY oBddLd thts

vdMmlsjBz (6) dOLto jd3 MdMmisj Bs2 bJfO [ OGO
Bhkzse sydzj dz Ho kR f jtcj d3j dzdz m IOGJtQtQGdeHQZQjZG)[Z]j]I&flUSﬁ
Stolsts e tsdzOdz! dzr Bdetse sydzj detses  dz@ Mz yOd Hoeakzm
cOMmiislstej dzd 1SOC dzOL ' 90j ' R Bdttelstse sdzOd dzf n fr]

I HOddzs?2 OBk, & fdjHEY ¢ d&Ofmdyj M Bk
dL Zy0j ds SO CH defj b jjdzd  tSdgide® HEZh 2 RtsH oMMy Hj ddw

w
6
z
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H O dzdzts &3 fdzlz y O j shdatso dzr Of f Ot Ols 53 d ffdzj H
cdfjtecitdistedui MSOw YH&dlugy . LkdBjtkkO

vOCdd tSBOL s, dOKR] LOMMEslstejd Hoj Mmdfhls,
Mg iHsR | OMglaoj eo O L ded R §sdzEy0j iy dzj § S H
g= at, ig= b+ hH:)lltstcOv MmMdMmMlsj BO o99jH]jdZO M §i3sh *
femistetsj dedw tejhjdedv MmdMmisd dsr (6)-f @ dN jfotex2d3j daj Eds
ftsL o tsdzd dz ff ts5f)ls tots §f ds bz dzvizsiletgjdAs (A8 ) L Qo dMmwh jj ls o
Hobkp fjtejdBjdedzr m (19). t4hjdedj o OS2 Wttdj

[ djttOlktcO

1. Zhaxylyk Tasmambetov. Confluent hyper geometric functions and two variables Laguerre polynomials as
solutions of Wilczynski type systerhAIP Conference Proceedings 1759, 020137 (2016); cloi: 10.1063/1, 4959751.

2. Tasmambetov Zh.N. On irregular singular curves of Witteker type system // Vestnik Sam. GTU, Seria
fiziko-mathematisheskie nauki. 2013. Issue 4(33). B25

3. vOMBOd3B J Isatctsrj.ded.j IdssielszO dz! dig jre jdzvadislig dgO dig jogts) dzd 2 Mf J yd

HWWitej dzeydoOdzr dz" = EtcOodzj dzd?2 o yYyOfMmlsder » ftosdLoBHA » okttt
463 f.
{ dlc1RrR drRuuvrf wrRIOG [oyrtt¢ o rJloveuvrRf{Z[R U]
Yosuvram Tt IRy rtidmflltcrsd
vsOfMBOBB JIstse r .1 ., vOdkdftseoO® [ .r., r O

dCIseBddzMC d?2 tojedtsdzOdzt dz" 2 G tsMmizH OteMmise j dzdz 2
dbCIstsB $ OL Or MisOdz

01 d WH: O dzdzts 2 tcOB SIS j dL zyJ dzr mdMmilsj d3r sdf O [ Oc] tot
3 ZcObldgrdd | GeBdLw SHdZ R okttt f s6Y B & @ odslhlk
9 o9dH] dBRsetydzj dese [ O jtete® Hobkn f jtoj d3j deder ~ .
jorj ofMmdetisoy®:j dedetsj cdfjtedjtdjlstedyj MSts] kZtoOo dzj dad g ,
citdi3ilstedud ME OV [ OE GgEOY H o tBdzts § 5 g dgzslsgedzdz’ - mdmisd &&" Isd

lojHjlddigsy Hj dedetsj cdf jteejsdzjstedui MSsj EtcOo dg
xQi ifg ¥ y Oay 0 (1)

d EHtodzjlsowstows h Ow jdsz or tetsy HJ dzadzOWY e df jteg j &
Bdzse d &3  dL o Misde Bd d JBOIKOROIs d € Oghid &3ddg @S, 1. | 3B |
AL vtedStdBd, 6.StHj2d d Ht. 1 OLo OdedzO" W lkdeSydw
WEdSyd2, O BOSCYJ uudtdL dzjd or Oy O lsmw oM il
[1].

rd2misedlsj didzgs, yj tetefpted QOIsj dz' dets§ yJ dzsj yd mzts

i xoM 2)
2040 g)+
ftoj HMiSOoadzwe h d2 o' oty H jdedzks S jteejsd3j Isted yy f

d3dzts ¢ 5 Y@t g X) 9 Yyomlsdesmilsd o Oy O h (2 d3dzts @ 15 Y. C

Stelstse s dzOdzt dz' n d3dzts ¢ ts ydijj fgAste dz' © f ls toh qUIOW jstijv dzy d O dz' d

tojh jddwdkd Ctlstster a wodws lsfw dwdsesydzj dzr [ 06 j tots O

LOHOYOR &OljBOdujmMSts2 WdLdsd, O sOCYj o Is

[BBBN jdo § Lsts? sjtstedd dz0  d3dzts @ slagzlzjndz” d [ @y fntt

HgWW jtej daydOdz dzr 7 ktcOodej ded?2 o yOflsder 7 ftetsdL ot

Htso dzj sotstews s, dzgj HBMsdedzd kOStEts kZtetsodw. R

sB' Cdgso j dedes g Mazz YO qdzj jIs d3jMlsts Istsdz Ct5 SH
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be@pdedj (1), ks o MmdkkyOj HobkLE §jtejdjdde =
9" oy Hjdeder » cdf jted jtsdzj stedyd MSdr WEkdSyd2 Hok-A
f. 222360] . 1 85C0O dzj dLo jMisdats, MEtsdr St Mkh j s j Is
9" ey HYg dzdpd Mmisj d@g Mo w L Odz . Il dH d di3ts Zz0 1 Ists f tso
OdzOdzd Isd yd M 2 sjstedd IOSdr MmdMmilsj . 1 514 stsd3lz,
gL zyos hdj stelstse s5dzOdz' dzr n Bdzts ¢ sy dzj dzts o Ho zn i J
dzd dzj 2 dzr 7 HIWW J toj deyed Oodz! i@ fiifls dis ] tfOdstasfatso sH dzf = 9 Istst

) tcOBBIsOR UvOMBOBB jIssa ® .1 . d rOmnddzs?2 1 .
fsHsBtLOdO MIMPIBAL kEEd® MmowL ! &iyHE orf tetsyHj dz

WbedCuydj2 YHabwigsB O WhkdSydji2 [ oc, el (xykzr §jt] s
Ajdz' ¥ HOdzdzs? tOBSIST Wodzw jlsfyw kil Odztsoe dzj dzd j
sHdddB Hsfkhmisdd &5 ZttOsdzj dzdjd3 o YOMmlsder » fesdL o
s te 3Oz delsdzv todz" = toj N jded?2 © odH| dBdesetsydzj deseo [ O

1 Ods dLoj filsdes,detsals tedzs ds sz O, gEfad asl)-@g1) {1
a=fn, Ists ortetsyHjdedz' 2 CEdfjteejtsBjlstedyj MSd2 twH (
. y e 4N n(n-1
(9=C, O na 14 q? Wa+1) © 2 arv(ﬂ)(')a&')

n n-1)...1 [}
+(-) ni(a+1 (( a ;)( ar) XQd ®)

GHJC, T ftetsdL o sdz! dzOW f smistsw dzdzOW . USGHO, i tot
Rz e ByYdzj deso [ OGJ tete O tsHdzts?2 fderted didzdedzes 8 Y dzjOdz Is| B
4t ki ddz" n

i ()=l &1y & coq @ £y ¢ moLy + =

R Y 5 (n-1) B n(n-)..1 o (4)
R S TEEEI PV P TR AT e =R
3é m 3 ¢m(m-1) S A m{ m-)..1 g .
$upe Pl gl 03 O UV ar A 2o md Y O

€ n . m . nOm )
:C O O €L O
m? 1(a+1) X 1( b4 y 1" a bJ)+Xy ¥

(2 n(n-1)..1 s mm-).1 0

wav)(a9).{an) m af B+ AT ¢
6HG,.,=C,O,iftesdLotsdz d& | § sMmistsw dede | .
lcdoJHJB difnfEsd ¢ fjtco" n fodzddsdkse 1 Istscts

112



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

L9 (x,y) =1 2 ﬁzmbs(ba

1(b+1)
J Met2Mlse O @ixHE MdMisjd d HE
CGydzj dz (4) EHtodzjlsotsteW jIs HESH

xdl— %1Ja>9w10by)4(n)ou0 (5)
q mqms;%t eMisswh j Bz L Hebks ktOodz dzd2 [ OG
Xczxx (H' at X)-Zx q Z- Oﬁ
) . i (6)
yny (ﬁb*'y)-ZyOé Z'Of/
GHd/,f OOl BwZ(x)y) Oseh OW dzj dL o j MisdzOw .
v Be] BBPEMIs'> 4, b 31,- a0,, bO sy BEGHO MdMmMisj BO HIWW ] &
bieOo dzj ded 2 o 5O sHzzTT fastttets (BEYHCO (6)
ftosqLeo jHjdd" GBGBN | dd 5 X #ydd dsiigso0 [dOcly tedz'0S &
f OteOd),swr , =m{n 0,m 0iyjd § udhdo).

d dzOdzts e d ydzlz & s stej B3z @y des MW stz dzd tets 9 Ols
ftesdL o tsH das ~Yf 1Bt SHES@ .
v tste] d@mB> 4, b >1,- a0,, OUSEHO HBYEMIsdBE] EttOo d

g hjddi o odHj ftesdLojHjddY gy 4k bsfeadds
kseHO, CBeHO MEBKE (N OB OB dz' j ydmdo) .
2.6z W20 d b=0ltcjBljls tlHjd discd/ WOArFRssts j dzd v
dmisj 30 (6) fwdosHdlsmw ¢ odHE
x@Z, @ 9 20, Z 0f
v, @ Y 20, z of
cHlpd/,f OttOdsj BZ(x)y) OBsBh OW dzgj dL o j MisdzOw .
s Mmisd B3y kZtwOodzsjdedj (5) ftodded &3O Ils o dH
SRR R R, CE TR ®

X
UJB&J@DE@@DéLb2&-&QZbOUBGH® mdflsj O (6) (
teOo dzj ded3j j 68Jled N ddedy o odH]j fGsdL o HiXay {§tshlis
La(xy)= (% &7(y) & qons ¥ G ® moy,
(C,dC, iftesdLotsdz dz §J fosMmisswdede §), BBGEGHO d Istsd
/1+/,=-(n+m)(n>0,m>0iyj d §j ydmdo)
sO0Cdd GBEOLEd, ©&ORJ khsOdss dj 0 MmewL:!
FtcOo dzj dROdzts 5Sylsts tsded Bjsls wBhdj Mot2fMmksa® d
[ dlsjtcOlktcO
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1. Witteker E.T., Watson G.N. A course of Modern Analysis. Part 2: Transcendental functions. Cambridge. At
the university Pres4.927.515 pp.

2. 1y diWWteedm 4., wodtdihm 1. JLAEHHT | BOlkHHEQIS JIOLIY tE3,404 M.

3. Beytmen G., Erdeli A. Higher transcendental functions. Part |. Hypergeometric of the functions. The
functionsof LezhandersM.: Science, 1965, 294 pp.

JeAR[JCcARC trzr1RE [r1vd4d sl ovdgdr1ifYrweddt
VT OUr 1L RCIR & sf1rY13fRrR 1O VLol 210 L1
reyruviv 4L YLtcerso
U Bdes,a Olc O 590 dOdZIsB j St ¢ . U.
sTteer L MCd2 1 0ydesdzOdz d&f 2 vdedo jtemdlsjls d

1dh¢j¢, srtce’"LMmlsOdz

¢ dzdzsls Oy dl . MlsOls! j EkfMlsOdzse dzj dzts d etz iyld G ls tf te@iv if ddz Tz o dbjj 1 5 iz
q dzls jrodeitst | o] dss PO desis desc s i Oo dzj dzd v fp- @ tsteaf nyalss disq dztste @y datg it
{cE"HCO M GfjtOcksd | Of ZOMO.

SdzEyjoerj MiseO: [§jwOktt | Of zZORGY ¥ i 6 oG @iaisss fis § df
Csdzj ydzOVW ©OL dzsfyls ' , 1 @pffagmls e d o letda®o dzj dzdj o d H O

9% u(n, x)

E:i'xk

Lv[u(n, x]) + a(njz + Al x) uln,x) + f K(mx,y)u(ny)dy=0 (1)
E=1 2

lojHnjfetfyddday ydw t©j Hiddidi?) tod dizfpPOdas fizts dzsc s ke Oo
Ctsdad ydg@ d3d twCLfdessifla vodsfdz! dets yJ dese s 3w HIC O dflz iz Q@
CSCHOAS pdzjc L desisd iyl sesctctfistosPzdzy ydd tjh jd
PtcOo dzj dzd 2 [Z.U &z wjCzdztsay MisOIs! | ttOMmdzOlstedeo O Isfqw o
FweOodej dedw (1) d kEMsOdzOo &zdeo Oj s HBMISOIYdsts
dzd®s tsfyd dzdzdlimlz . B(n)dzdB s

1 sHMsOdztse C ® Mis Oez® g d Is ¢ Cst WW¥Wduydd dzsdz" § Ctedlisgt
d dzls -5 deWst J toJ dzig O dats fizts dzts G 5 ZtcOo dzj dzd W (1) v-i C s
fosdLobd et dj Ujlsdsets {SEYHSO ) S jcOsSEsd

loje tBtL dOQGREISISCi) SOV e tcOdad Yj dzdzOW s

G dizOH ¢ 52 dtE@azd2)y jx ¥ (x, %5 .., x,) EQ; 3) n— dzOlskztcOdz' dztsj yd
Li(v)=Av(n) =v(n+ 1) — v(n)

L,(v) = A{P,(n)Ly(v)} W, (n) = Py(n)Ly(v)
L) = AP, ()L, (+) W, (n) = Py(n)Ly(v)
L) = AB,(W)L,_, ()} W,(n) = B,(n)Lo_y(v)

JudoadHdzts, ylsts

W,(n) = B,(n)L,_,(v) = B,(WAW,_,(n), v=Zm.

5) Aj(mx)— dzj ftoj o o dzOW MNeQdzlQ W 2 s C Oy HisEts W d¢Cfdt
dzOls iz tc O dz! dats=gris. yd fndzO

B)a(n) —W kzdzC ydwvw dzOlskztcOdz' dzetsets Otec kz d3j dzls O.

NL,—Xr,— - j Ot [ Of ZzOMO.

kzlﬁ
8)K(nx,y)=0tsf toj H vz’ dzj ff o txlyveE@O 1 ts
I i3 dMasHdEdRL s tej H dzj _
[JftojHjdzj by CAs. WkdCyds st Hl,&indzdakz¥cdp B d
ZzOL " 908 ls ftcOo dz' dzgts2 .
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[fted H] dzj Bz Qo Pdz dzz ¥ ufinlzz8 e § d3 dzOL ™ 9 Ols dzj tsls
(o  ts s ¥ d}ls § ' Bridsdny Is OC 15§ V(mpl 65D, = (n 2 ny,x € §), uln,x) 20,
vin) = f@ u(n, x)dx =0,

fu(n,x) <0, ﬂ[ﬂ]=fu(n,x]dx=: 0}

Q

[0t HJ dzjldmQo d3z! dzlz¥ WEkdzC yde dzOL "™ 9 0O s dzj smyd
dzj slsted yOlsj dz dzO dzdB 5 dzj f sdzsy dlsj dzr dzO. |1 ftetslsd o dz

RLOJfibdeylsts oM MmMtsefmilse jdedzr | L dz2Oyj dedvw Ctc0Oj ot

L, ¥Y(x)+A¥(x) =0, Y(x)l,=0 (2)

fsdztsy dls§ dz' dpj, d3lzdzChiyftsipjfigls o J dzdifs gl ts Is alzOlufy lstaf j s j H
dzts te 3 to 5 9 O dzdzO W fts B Md(a) rdzgdz®ve @ Y g dzSodsdf M6 ts © O dzdzO W )
J,@(x)dx=1).

gdzj HinlsodJ Wtedszdzr | ted dzO.

ddzj HiMlse o jdzvw 1 .9 Mw C 52 HO O) HT dzj f toj ot & dz® y dHfd W
u(n,x) € (N) (v d dzoutbrelz) € (N) 5L dzO Y Oyl x)l B =ny)e ' § sdzde™ j Isfyw

L‘i?(x]Lﬁu(ﬂ,xjdx = —AEL‘I?[x]u[mxjdx, Yn =mn, .

d

sdzj HiMsgdfgr 2dMwits?2 daj BlstedyOlsj dz' dzts?2 HO O HT  dz
W &z dzS wle. o)

J‘i?(xjf.ﬁu(n,xjdx = —Aﬁf ®(x)u(n, x)dx, Yn=mn, .

Q Q

[ 4 BBO ks X¥als) =0 2)v—yjdasj udaldisdel Fled o7 o dzOW W Iz
Vz0uUBGEHO dzj 60Oo j dzmilso ts

L,[v(n)] +a(n)e[v(n)] =0 (3)

deij d3idls §sdsydwiksldesles tojh j dedw

[ 5C OL Ols j Idat jnisth tsdzts 3 d d3, Ylsts dzj cOo j dzllsets (3) ¢
vin) Ynzn,. vts¢ WMB(n) <0, wdzj Hiso Ol (e —dalg) o sL tcOMIsOs h Ow W
I L dBsy dgr Istsdz' €5 Mdzj Hize Pdj HESf EMj dad W :

1) Eoheztr, s O¢ 5 jW(n, Udsds: 0;

2) dzd BMs(n) = 0 Vn = n,.

t OmMmdsslstcddz  jteor 2 hdzz yO2 . [ 8¢ Oy J d3, Yls ts
dzj tc Ols guifphy= 0vn =zn,.s OC dzOdB dL o j Misdets, yYybts dd3j jls d3j Ml

W,(n) =B (n)AW,_;(n) =c<0 Vnz=n,.

ddzj Htse Ols j dz' dzts

W, (n) = W,_;(n,) + CE::_L q,(s) = —off tonf— oo

[sMs HO, MaEjiaink=myk®Cdj, ybt

W,_yn)<c<0 Vnz=mn,g.

l tsHiSdzy OV OdeOdztse  Ydzts sOC dj i< 0,3 i fyzlsy S ofigd, W
Is ts
h W,(n) ¢y, <0 ¥Ynz=n!

P.(n)Av(n) ¢, <0 VYnz=n!

Av(n) = cpq,(n).

[ Odzj § MezdBddelkzw inbuste €zl tc @ dsjdrzmsfatis tsls

v(n) = v(n') + ¢ ZiZ : q,(v) & —oo f tewf— o0,

Clts Mtstsilsdatsh j dad j  totslsvlfng synipdifsu digj HotOm Q Isizndz s dats
ftoj HY sdztsy j dzg §iz' dgf MsMistsW s

t OfMidsslstcd d3 9 lsstets?2 Mdzzyo2 .

W,(n) =B (n)AW,_;(n) =0 vn=mn,.

W, ,(n)—dgj zB" 0 O h OWn ¥ig.deC Yydsdy Mz yoj dsedyj M d
fpdzj HEE P dj ftjHY sdztsy j ddW:
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1) Edyeetn, s 06 5 jW,(niss &= 0.

2) dzd BMs () = 0Vn =ny,

t OMmdssisted 3 uPRtes " 2 Mdzlz

W,_y(n) =P, ,(n)AW,_,(n,) =¢c=0 V¥Vn=n,.

W, _,(n) = W, _,(n,) + CE:;?%:._ qp-1(5) = 0 f tonf— oo,

ddzj Htso OFc =/ Iz n, sOC dj, yYlsts

%—Z(ﬂ'jzclr Vﬂzﬂg-

l osHisdZy OV IsSOC dj te O s, frdzd w,,ls OF & drlz U duds sy ls ts

W, (n) = Po(n)Av(n) = ¢, .

v s g = v(n”) =y,

g4 EZyjbtsds {ssets dzgj tcOQo jdzMlso O L (3) dd3j 4 o3

AW,(n)+a(m)Bf <0 vrnz=n", =0y

vydlsr o 09 j delglid@ =0 vnz=n, fodzydd (It dzj tOs j dzf
fteslsdotstej ydls Efmdzseds 1) dzj digdkyr 1. 1 i lstsdiz, ftc,
dzj BT 1. wdzj HBS9 Olsj dz! dets, W jlwldEtd. ftoj HY sSdztsy jded j 2

W,_1(n) =P, (m)AW, _,(n) =0 VYnz=mn,.

W, ,(n)— dzj o 5L cOMIsOs WO¥n=n. zjdz& didfyj M¢< d o tsL i3sy dz'
fpdzj Hzs P dj YtejHY sdsy jddw:

1) dEgeeta,ls0¢ 5 W, (ghbsc<0v¥n =ny;

2)dzd s, (n) = 0Vn =n,.

ljtcos] HtojHYtsdsyjdd] ftssdeostej ydls dzj teO@o j dzf

v(n) >0 Ynz=n,.

o dzj H 59 OW,j.(n) Halsvyn = ny.

O ZOdzs ¢ d Ydats, te Offyk yp(@ve 0 stz ydsifns HQPIsS " Isj C O k
v(n) = v(n,) = ¢y = 0.

4 kZyJjbtsdys {1 Issets dzj Qo j dzMlsoa © L dzj cOo j dzfMise O

AW, (n) +ca(n) =0, c=oplc) Yrn=n,.

s BBdelY | st dpHtmOdyf deipk ot & Is

n—1

W.(n)+c Z a(s) = W,(n,) Vn=n,.

v OC MWL(@®C=0, Ists kfmddzde OV dzj tcQo j deMlso s  sdzkz yd o3

n—1

c Z al(s) = W,(ny)

=1,

Cshstes] fslsdottej ydls kEmdssds 1) dzj ddsr 1.

lted &3] B MBn) =Py(n)=--=P,_y(n)=n+n(n+1)
P,(n) =1,
a+(n) = 2

(Vn+Vn+1)(Yn+vn+2)(Vo+2+Vn+1)yn
UBGHO dzj @0 jdzMlsots (2) d Bvink= F. [ dzsiyeddsjdars , dzts jji
a(n) < 5 Z%a(s) < o,

1 Od3d yQdspdgd. 1gzdzjode'f skfdztse W 1 w5 dzf UJd sz’ yd fydz
d2j 600 j dzllsots (3) dBsyjl dijls! §osdsydls)d dsj tyh

[ d BBBO[ fipdzd Z=his) =o0; 2) w(z) =0— dzgj f toj toF @ dzOW EkB' 9 O h O
vz=0;3)v—dzj j Isdesj ud fdesls jlezs das dotr(nipdp ag@edivdzils o © (3
& fliets.... v(n) = 0.

[cCOL Ols j s ks tsdzsy d &5, ylsts dzj ©0o j dellsets (3) ¢
v(n) >0 ¥nz=n,. [ Odzj j ©OMMEYHOY Gylsd kOS] SOC d
f5COylgtEap=nyW,(m) =0, W,(n)<0.[sM*HO o' lsjC0Ojls, ylst
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Dvin)—dzj o sL teOMis O WdD¥n, ¥ &z daC ydw

2)3lim, . v(n) =c=0.

[ 5§ 2 Mmls deds,0. splsEn G n,y,

plv(n)] =z o(c) =cy > 0.

4 kZyjbtsds L Issets dzj Qo j dzMiseo ©, dL dzj tOo j dzilse O

AW, (n) + cpaln) =0 vn=n,.

sOCCHW.@=0vn=n,Ists 1 Ists dzgj 0o jdzMlsots fteslsdotstej Y
4 dzj Htse Ols j dz¢ dats, c # Odf jtdfottdrtafils) d8d jif tctslsd o tstcj yd & .

1 54 Is lmiglz, v(n) = 0.

#COYd &, Ut or § sEdsdgsRdn) )0, Vi dypdzsedf g, (n) = o
G Hgj,(n) =ﬁ,v =7Z,m; 2)z ) dzts(&ff, § Ty h,x,v) ED)={n=n,xeqd v

Alﬁﬂ,x]L— Aa(n) =z a;(n) =0, K(nx,y)=0.

3) Iz iy dzts(&od, § ) ok, x,v) € Dg o © § t5dzdzj dzts(Esledn dzts o d §

K(nx,v) = alnx)®(y) =0, fcx(ﬂ,x]‘i?(xjdx =a,(n)=0.

i
v tej d&Mis: 1) o' f s@z(EY (E)n2eEdad(§) = o; 3) v —
dzj W sdetsy ydmdzs. uvseHO ofj tejh jdedlim, fz w(@e=ddj ded W (
[cCOL Ok b sdsydd, Ykt bkOodsgjddj (1) dd&
y(n)>0,vnz=n. s 56 HO 2Od sMdeByPded” BEHjl JdBjls: &Mt

L,r(m)] +a,(n)y(n) =0 Vrnz=n, (4)
o Zyd Istsds dzj dzof3’ 2 H dzW fsdzsy dilsj dz' detsets 6 h j
lim, .. y(n) = 0.

1l EMmlsu(nx)e(N)— dzj sSlsted yOlsj dz' dzts § tod h 4 ded 4§ ZtcOe
zinx)=—unx)BkHjl dgj BlstedyOlsj dz’ dz@ i3 teg™ j dzef sz W B stz
Ulsts dzj 600 j defilseots (4) dd3jvinp= [ 262 (el =dz'vliEsd deQ " J
Shdatso Oded d dzj 33" 2 dd3j Jls B3 Mists

ﬂz,}ﬂ}r(ﬂjz_,}iﬂtv(ﬂ]'

v stej d&MBs 1) o' f sdzdej dz¥ o Md(n) & funeong. b s § Btcj
ofnd YtOodadz dg" j tej " j dzd “zodr{teelrg dippdixfib)st L) dzdBts tsfy

o 1 O¢ dz® g dedd . .
RLEZyYJdzdd Myddzdy ydtsdsdz » Mo 52 fdshW Wig jtehj jdardf20 dzdlz
tcOL dzsMisdzse 58 kZtcOo dzj ded W - Sty Lupdis dds ddztste @sL  dadig) s W Isdeigts
st jtcOlststetsdz [ Of &zOMO tc Odfjtsjdziz)j ddde” 2y Qe fiiz dz!' 19 Gds  Isvtsodig
Il MlsOls! j kMmlsOdetso dzj dets HBMIsOlstsydetsjy bkfpdtseodj
tojh jdzdw dzdsts B IzHj Llimsfygudddd ctso Ols!  dzdB ts

[ dlsjcOkiEO

.17 CBse c- 1. { My d dzdzw y d wte Ot s jndi2 - sz jstO0 lsidg PR dztiin s =3dg]
fjicosets -fitetizeian §O©O. R-ZE&M. 1985

217 Cts9 (. ] v Bdtetse 1. s. -EOdzedis dgd ¥ e ®g daff dzd IS f
cOL dzs s W d3d alststcisGls, Ud lso j telstse A tglz diutejis:d L m-dedd izsicIs9 Oy j s dzts e s

3. 1rSCBe c.dz‘thsa(]);{QL r. ., Zjosysse [ . R. [B BMyddzdv st ts dz
EtcOo dz; dzd?/ / oI q’ J tGJ d29476®dzm&m14460nz4‘@339 dZJ dzq’W.

4, - v 8.8 ~° Sgd TR T pwe

5. vjdBBdtetse 1. stej fljndzaﬁﬁizdzdzydzﬂfd@ Quzﬁlgdiztsfr]lsidm;mtcuste(aada dzd W
cOL desflsw s Istejls! jets HtstewHC O/ / stelzH T d3j M H . Coda? j toj dzgyd d
ddzmisdlskzlsO ftetscteOdzd3dz” = fdads]dfirdn & do2 . -8270 O 6 . tc j N dzC 7d®

6. uj Btetso ud.dzd ydY Mg h j deefcOL s te @ Btodztic Qo dzj ded 2 fy € tsdzj
fwistsets W HEO M dzj dzddzj 2de" O35 ddelsj GtcOdz! dz' a5 ydzj desds. - / / [ O
dzilsds OCOHJBISO 1061 ts ¢BHIAZ HddzO [ j 2 ter OdzQ) dede®20 tahOf Listh Sodfyl
¢ dzdzOIs ' :-c42-461 3 .

7. MOteHd 1.4 ..,J dllsdzr oH [ Y. 1TR[);ABAP .. | JtcOo j deMiso t
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rrRestro1dr 1otolpreovl  moétrrR R (4 TER[Jr
JBAR[ [ CARR (118U 1 3IM ULPIL[1RE

vl BJter Odzso © ¢ . [ ., sOtOIsOjo0O .
(otOL d2M¢ d2 dzOdyed jsteta@diss jdis. 3d.dg dz B3d dzj 8 O Of fnls OdzO

I §smazjHdyd HifmMwisddiisdy dmmdjHtse Odedy Bhyc
OL detsflsdetsGts ktcOodzj dzdw olststetsets fSEWHEO ftodlsWac

[1-7] d ftedejHjdedz § O3 M dzC d) .
t OMmMdissisteddg] § itk dztc OL desfisdets] EZtcOo dzj dzdj o lststets@
D(r, Dy, " Dy) +V [V I”° ¥, =0,1=0,1,2,... (1)
GHl<p<m, Dy=y,-V, {r} -IsfdjHse Olsj d dzsfls{v} 4 sdztsy
fsfdzj Hso Ols j dz desfyls! dzj slstedyOlsjdz dg & Hj2Mlse dlsj dz

, : 1 1 . :
1 2 Mmlspi- yd fdzts fntsu’tewpx;dz%tsﬁgil, N, Z - nstslse jilsfmlse j c
i

Bdetsy j Msoa s dzOlskteOdz dzr 7, vyjdzra ydfj d

1 Of sdzded 3 dzj sBrtsHd A3 § dzOd3 fsdewisdw d f[klse j tey H
1 M2 0-yj dztsj yd s,

[ fpdzd Mikh jimisezjls daj lywm{ywtdz@dedky jdzdte | " JdOiHOC 4 ,
YVY.<0, It ctottwlyddhilgts tsjiphsipdedjdzdz’ 2 (Mammil]. dz0 d dzls

-1 d sted o d Qi jdeigyj Jz ddO o dzj dzd W (1) dzOL " 9 O] Ismw s
dj¢ls BjMSCtdzj ydetsj] ydfczs tseBtsBh jdzdz' 7 dzgzdzj 2, ©
dzj tsfyyd dzdzw Is ts to dz" d3.

-VtOodzgjdedd (1) ZOL " 9 0OjIsmw My ddzdzv Is tstcdz' o3,
sy d dzdzw Is s to dz' 5 05 O dakz WOgjs lssfdasiz dzOL F 9 O sfw  dzj 5Ty d dzdz

] fMdkkz Ijtstejd zbkztekdO © ©OLHjdjd]d, EktOs ds
dzj stcd o dOdzt datsj tojh jdzedj tsfyd dzdzw Is st dats .

-UVteBodzgjdedj (1) @ZOL T 90 kmw B j Mgy tcfm],dd o
O¢m<n, (HOdjJ, ¢ efiss "CPdsjsge Qde'y , 6 jjh j dadj d &y
sBEBN j dedats @ 5 dalz ddim naz) d d dezls jste edg) dejtc o d Ojddn datz® y @edz'h dz' dz
EidzsoW F@dzi dd&sjjls tBtsBh j dedzts risn-+dl &zv0 de0 {oftatiEss dievodgixie
FtcOodaj dzdj dzOL ™ 9 Ojlsmw MmEynjew 3 j dzde” O3 dz®@ d dzls j 6o O dzj

-V 0o dzj Yzd §20( 10 O Isfw B M WMP),dedsl fzdizOn dfdzls gzt
N>Mtsdzts B MMy tew y j daazB]. dz0 d dzls j oo Odzj

R@3J ¥ IsmMWw Ho O 90ydg m BIBSHO dMimdzj Hise OdedWw s
[Hddz dL SCtslstster 7 dMfsd? LEzjlsmvy o 1 Ists? tadgde =As jdzO df;
fdzj Hizs b jdg klse jtey Hjded d .

[ jBBOYT BMpsOCM<n<o, mn- yj dztsj . L OO dzj dzd J§ (1) B
ddzls j Gfgmfd§ scHO d Istsdzr S5 ISSEHO, CBEHO

(r 1Dy I -V 1y, P)2 0 @

Hdzv o fj R dzj (.90 Owe=Ged ¥, =0.
1 2y ={y}, { shdzj His0 Ols§ dz' dztsfils Hj2flsedlsj dz dz R

d
W

A
Y(mn) MtsesCkyidisBsgoOd dr 2 f§shdjHss Olsj d datsfyls j
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y={y}, 50¢da, yalsB¢i¢tm d y=0,"i2n, dts Mkh jMmlsokzjls
jim<j<niso¢t2y,,GlstrL [ jBB ¢ dd3jj B

[ § BBO HAMOEM<n¢o., uvtsecHO kteOodzj dzdj (1)

(i) Bifmmtytwy jdon Gandsy)snodjsscno d Istd

sseHO, CSEHO

Av, |y Pear Dy P @

e A B
Hdzv gl n), ¢ H\, =0;
(ii) Mmftewyj ddNnzG sduB®j do Qudgjidz' $t5 IsSseHO, ¢
. A
ylY(mn)lso¢ ow, ylst

av. |y lr>ar byl (@)
t OmMmdsslsted &3 HdMStej sdets] daj Qo j deflsoa s mOteHd o f
n n , A
av..ly ecar |y P, yi Y(mn). )

1609 jdzMmisats (5) Mot OH O 0 CHl, dzy & @ dzp dailipfs dats 50 ¥
fsMmlstwdBOr PO shdsej [ jod 1 fdjiHkjls, ykts k©oO
[mn] (mn]=[m=), n=a)ss¢H® d btd' ¢ SEHO, CBSEHO of
)] dz0ddzzyh j 2 O¢EHkcMdadds Bz &' vy ded 3 d2oq desYh. Iz

1 2mMB@C¢mM<nCo.] tsdztsy d o3

—_ t=s
A Y T &
g@rite +Ero
gi:m - gizs -
o Po ~P-1

2p a2p 0az2p Q

/°(/° - 1)
SEL

a, =inf 71y , 8 =6,(p) = p+1é§p+l§

o ~P o ~P-1 o ~p-1
_ _az2pQazpaQ _ — P Q
g.=9.(p) péﬁﬂ@éﬁ-l@ , 8,=6,(p)=pp ?ﬁ@ .

vittej B 2HIOEtm<ntn ¢ 7 '7"<o fwedi=0. 1 j©0s j dilss &
i=1

or fsdzdzj dzts lstseH O d Byferm) <osf s OB SEHO
B,(mn) ¢C¢2a B (mn), (6)

3J/5+7 .
a,=-—&——— g,<a,<mn{g,g,.4 tcgh, 2 7
T %A, <mng.g.4} (Eg ™)

CHG -&zOd kj dz' M OW  mflssY dzdzO" o ( 5)
) Oj uQlded H&ENES) 4 7=8 BOddj d " 0" (Gsfls t5(" 6RO
syjddo Oj kw1, Htkc Bk
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L ted B dgv v  klse jtyHjdedif j BBsEilh ¢ 1losftesmke Mt
BjLMGsY LYy ddshisd oo dj da\n] §(s2z udde® (ddddsfj ey
[mn]=[m=), j fndag:a).

vittej B&MOEM<nto g7 "<o fwegd=0. ucEHO
i=1

() ndzy BiLMBYtewyjddshisd btankldgdsB, in)¢leo dd
dzj 58 - 5H d d3ts 2a B (M) @isietfijls Ols 5 dzts ;

(i) ndMsy tewy j dzdatsfyls k2 ts Oo dzj[tad) k& fif dzy2agB@m ) s j oo O
dzj 5B 7 5H d d3ts B, (NON) & Iytasfy s @ Is 5 y dats .

wdzj HMNlsd dkjnlst . o' f sdzdgj dets EkZMdzsoa v Isjstejdgr 2. U
(i) Mdzd M j Mmise kzstss: mﬁﬂzf%mls@f@di@ Yls s
0 +aaf

§v>gar 8 +a , ®)
Ists kZtOodzj dadfj (1) Mmtsfmen;y j dzdets dzO d dzls j oo Odzj
(i) j mdafcOo dzj dedj (1) ftsftewy j dedzes ( s[N]mtsfidstsy ¥ j
fMeh jmMsekzs Is m;;-dnn¢4t<stqmmmq; Yls ts

P
1p|0 O
9

Py 1p|8 +aan.l_1p|0 8
T u
d dzd
TP RNY, RE: WPUNT o
@Vi‘]:ga/’i o} +ga/‘I o 8
Qizt i=m -~ i=s - -
I yomisdsmisd, dL (8) d&kddd Mzjnkzehdi feshisr j
d dzls j te Oz
nav|>rm+rn' (9)
Vidzso dd (9) MtsofOW®J B fLEzfpdBadj B3 vitste]
v fjte! tcOMmMBIslstcd dz o tsff tetsmr shyd dzdzw Istste dzts i ls d

Uj ste d302fn3élril'p‘<n_

(i) r dzv dzJts1l‘nluqdzdzwLststsdztsfanon(m,tgmld;Jtsouc{WdzJ(gm&&lzgﬁqsdigss
dzj 58 - 5H d dB3ts2a B (NEf)eAfetafd] dzj ¢ BIAsOsHesihs Ols 5y dzts ;

(i) 1 dzw shyd dzday sstedzsmisd 1) Iztslm%ﬂmgsaﬂmj(m,ﬁ)>l
dzJ153:sHq’d3ts|r§ms®p8g(mj1,@bs:alq4cjtsfnlsomsudzts )

RL UJttjdr 3 mMdzjHEkzjls.

HdzJHfr]lssl(Izjr]lé'er1l'p‘<0.

(i) ( mdzd Mk jMisolze s f shdzj 1 5Pk jSIK2dbsiBplLdd jy § deflsqt
O<m ¢t <s,m- o fuh- ad
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1 &Y ;Lp
Sév >@r“"8 +@r”"8 (10)
i=t, = (;lsk -
H dzw Htsfr)lSOlStS'lkdztSlSBS'[SUZtG@EIﬂZJ dzdj (0. 1) tsfyddzdzw Istst
(i)  Mdzd defp g (1) hyddhdyiststedzts, Ists fMizh jMisskz

ud ok, s, k21ls0¢dj O<mdt, <s, m- @ f - = d

20 & o A
W1 Rk o9 Ar 1po 8
av>_—Sga g +3 g
i=t, pg i=m - gi:sk+1 = =

) yomlsdzsmlsd d. (11) dqdzj J &3 Mdzj HEze h jj EmMdzse.
Emizsedd wdzj HMlsadw 2
Bv>r +ro,t<s,to- oo (11)
viMdzseadj (11) Msetf OHOJj s 6f). kzfydtf dodf pi3fs Hu Aty fHldd g v
Mz HiZ] Is
Vtk>rtk+rtk,tk— a, (0.12)

[5CEHO Mdj wEDS, t jdiMzd0 d o § sddzj dets (12), 51
fldzj Hinlse dw 2 EwOodzj dzdj (1) tsiyddzdz” s tsts dzts.

[ dsjttOlktcO

1.¢.7. ¢ dzd 3O G O3B J Itdcad@s, j teid.?2 [sdg@tdaszy IsstedegsMmisd d dzj s
OL dzsMmisdzse 5 ks Oo dzj,dzdfvO I jlsds@ldscEus) fif Gscfe? HXE Ots dzO dz. ¢-BABOIsT , 7

2.¢. . ¢ dzd ©30 6 Od3B | Isis® IB5 Mg s to 5 dRAEAR S SHoy jNdESdeff 2 @ BH B ¢
tcOL dzgsisdzr 7 ktOo dzj dzd P OB tEBIsd 5] sy § Bt8dz@ 2.0 0¢82L., -~ 3 (29

3.1 . ¢ dzn 02, tu.MdzE2 dg@® tc WMy d dzdzw Isstedetsisd  f sdzlz dzd dz 2 dzts G t5
fstewWHE®OLd2MEd2 [ Olsj B3OIs d YJ2fPCOgB) ;46K tc dzQ dz. C . ¢ fiBls7O dzO

4. O. Dosly, S. FisnarovaSummation characteridzah of the recessive solution for hdiliear difference
equationsAdvances in difference equations, 2009. V. 2009. ID 521058, 16p.

5. 0. Dosly, P. RehakNonoscillation criteries for halinear seconébrder difference equation€omputers and
Math. Appl. 42 (2001), 453164.

6. P. Rehak, HartmanWinter type lemma, oscillation, and conjugacy criteria for -slimdar difference
equationsJ. Math. Analysis. Appl. 252 (2000), 8827.

7. P. Hasil and M. Vesely,Oscillation constants for halinear diference equations with coefficients having
mean valugsAdvances in Difference equations, 202815:20Doi 10.1186131366215-05441.
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[ YJuwuvtJr1RR thicvliavlinﬂﬂmﬂmle RR
VL o yorér13f el lgavhdflrReczrf [uv wsftfuou(s

vdzj 2B j e Rdetspy ™ B &j o
fn dsizls @30 BOLdSd d B3Ok BOI.d yg OS GRftpls Atz H j
¢ s B d&zMS d2 tj cdtdzOdz dz 2 b dzdhek jstishg s lOjL O Fofis) Oodzf

¢ dzdzs s Omylsfty s sy M dzse OW WEkdzS ydw 65 L OH Odzdzsizlzh jodits j Bl O
M stetsmisj 2. ltejHO OtedIsj dzt des By ssHEsdZ Co0OL dBBtON jddy Mistets
sBdZOHOs hdn L OHOMd &3 ddisjcteOdz dz" 5 B BB ICOL dJ d3. [ Odzj §
1CodoOdzj dalsdets] EwOodzj dzgdj HAOFdg O dizts] oWtsRdzS figld f 2 SfIsCectds Qdzyy @ 5@ to
Wz dzS yqw .

sdzs yjorj HeEMseOOZOY L OHOYO, fMssROomsduimSti HIWW,t]d
BhsctssBOL dj, Mddse Ow WikdSydw.

1. 1 sMmMsOdzso €O L OHOY(d
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15 LOHOddzs i3z d3dztsy j Mise iz
Lt):/(xt)=0, /1 R™ xi R", /i CZ L)
stejBkjlshmy fomistesdls! B ddddxskt) fsP&so Y s s b

L OH Odzdztsj cksmjtaso §azls j cteOdz dz' f BSEESBEEOL dj d3 |
TOCtOdy jots?2 MstekClkzisr

dapL 6 L - — .
— @8- — =5, (x®%0)¥, h=1n j=1r) 2)
dt%ﬂ%@ X, 7 J Q7 )
1 HG )2 xt,w}r T ndmisj dsr Mz yo02de' = fetsyj Mmt:
f tod tedd v &=3q , Clsster j, fdzj 1w [ 1], By dzts

] &BHJX]%&FP(Y)PO(LOW), ¢ HixX=0q(t,m),2 X (t,V’O)T, Xo-9 4 Clststedz 2
SCdeJtGBOfn‘idPO-UﬁslBQfﬂ]ﬁmtBsztsaﬁ]QH’g(t,d&)telsl%mﬁirﬂﬁls mMcoOys se
PO o qdzs)otodzj f EOOH O h g5 dyd o(yldzm y § BB EOY ¥ b dz

SlssB Oy 05 h 0w HRE B f I &G dgh Is O dzfy Bo fists & WHEMHRERR &t & 5

1 OHOYyd fsfMmlstetsj dadw FtcOodzj dzd?2 [ OctcOdzy O, ] O0
Mots2Mlsoa O3 Ho do LdPinmi( 2 .sB) € dztso J dzdz" n HdWW j toj da
tOMMBOISted oOjdzd MO & § &OMMJ Winjlsesj~dOrpis@idzf jdiF Cod iz daCfoVdz]
[5,6]. ] OB gss®@lsmy LtOodz dzdW [ OGtOdzy O, 4 OR] dzt Is
Mo ts2flsoOds Hodyjdd” o Cd&OMmMmj Mssiomisduj MSdE H
ftejHfsdtsy jddd, ubkts 1) MzEzyo2 @ o fietg] Hipty . dL

] HOddzs? OBl o Gladuydj 6l [6] Mddss ow
Mz Y022 dz j] ofSLBEN jddY dL BSdjj BBhNjds ¢ d&OMNO,
CazomMMmO ftesyd Mmse M dzjL Qo dMmddr &3d JtedteOn j dzd W di3q .

JtejHo Otedlsj dz dzgs  HOUEvdzj Wzilds P dzdlvO H PGl dz0 § j tco 53
Bdetsy j Mlsoz Bj stsHisdR Co0OL dtsBOh jdedw [ 7, 8] o Mmts
Mssh OMisduj MStsets HAUW jtojdydietse Odzdw Mdztsy dzts?2 W Iz dz

#= 1 (X, %) +5 (x, %) ¥ (3)

kOGS, vylkte' L(thdtty) j Mivay dzsfy: ddzsj ctcOdz df o5 Bz G t
EtcOo dzj dedw ( 3) . )

JkHjd esosEdls! , Ul (M CEsuEOmar ¥ MISHHE OGN &
dMdzg - dzjftejter odzO ¢t t §Fj@PIRAEREHYjo0 5 §]t6,

z=(x' #) TR 5. jlo@t)- 9@ 1)|¢BZ- 2] d bkuso difen ks
dzd dzj 2 dzts dagztpaEds|d) 1 dzj C SlsEs2B. f sMis W dzdats 2
) te M S dzts yNddg, te dz@sts-WelzjdeCIshgieit) d (N3 r) O Is to & (x, &t)

UtﬁddeJHdZJX@JHB‘EdZ@ﬁ]ﬁ]kJUBZQ{ﬂBfGJ'BBSBSOdZdJ d dHddzmlse |
MlssR OMsduj NS B2 ¢ o dzit ) plcrgitipled (18" fatit® | @ ds oz
2tg)=29, wodweh jotsiw djftejter odd 5 M ojtetswisdashls: &
11].
[ ]10 plstetsds {sOfj LOLjd& 5 fistetsj dzdegsdslz bk tcOo d
FtcOo dzj dzgdwv dzOGtcOdey J o2 MmlstekzCIskzter .

R dzO Istejls! jd3 {IsOfJ o {§toj H fe®dzsy Pded f RBJ ilsts o st

L=T(x%t)+U(x %t), dwayR%, [,j=1n) @)
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RIAJt[odvRrRsdE [m@dz[ Y Qte@der Y O dzr ks § Sz ptoj dzyd
dMS ks Mddses ks WkdSyds Sftjrnjddd o odH|
U(x %t) = L(x, %t)- ay %%

(5)
2. [jltsH ftMmistetsjdedV Mdazsets?2 WikzdeC ydd fts L OH
ltejHo Otedlsjdz' des, 5 Jo@dddely dzodts @szu;fegslsctsfr
FtcOodzj dedw o tsL dBzfh j dedets @ s HE)Cf)inZCfW
2 2
f#:ﬁ(f+si9+#Tu/#+2u/ “/ (6)
HX PXLIX Xt pt

d, MdzjHkzvY &jbsHlkz [kzdcddd [ 3 kzdd sy Y kOktcd 6
B, tBd&OHO: " djABGxsZ)sO, dELD, X, %t)1 0,

d OSdj, vybt
= A/, Fx %) + B/, F x, %) #

(7)
ttOo dzdo OV bOodzj czgd™ (6) d (7) ftedosndd § f
2
AP, T AN /i “/

1
I XX 2 (8)
EH‘S‘ZB
P
dL Ctkte' n BjlstsHBR Co0OL sBtcOWN pde yfdeg 7, . 12]
BOltc§ Yk
W g AW g 8 u2/ ul/ p%/ @
Fok ol AV 0 G T By W WG, 9)
Bx M ocix= & pax ot 2 9
5 oy At —
S; :Se,gcg+%li8 B 1=1r, (20)
8ux H cix+

G Hg =(s3,52,2 sp) -1+ 2 MbsdB]¥= (B,CPLe(ﬂmln
j:ﬁ)Bi:(B]j,BZi,z Bm) -1 2 msds j B=(@y)s (mapnm, j:ﬁ),
S,k- fesdLotd dzF § MSCOdzwteds § o J dzd yd dz .
Hdzj HS9 Ols j dz dats, dL (9), (10) Mmdzjubkjl, ybt &
olststetsets f steW HEC O,dz 5 QS scMgjQjdz! LAD HID dBdzs ¢ stsB e OL d § d
5 =
##zke‘ic%"é‘é‘ioa% I g QWL W8
G Hocix= & 7 pax e x2 0

“Slé&c’a*%zo .2 5 g Cf wg 5%
fts ftOodkzk MissIOMsdyj ME et &%%%dezx
dtg 2

da Q 2L M 2L U 2L 11
8™ it i S TS N
1y L _ o HL(X ¥+ sc(y),t)  pL(X, %t)
M S = e S S praa L
- I"lL(X!#+SC(y)!t)_ “L(X!#t) PO t d .
S, = f % P LA CLY
PtcOodzi dzdd ( 2)

rodzj 4,

4dzj Hiso Ols j dz dafs, ] Euyjlstsds (11)
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dapl ¢ pL O #OL = p2L+ WL N QoL N
o § a7 200K e i,

+S,+S, +S, - —- 5, (% %) (12)
Rdzd, "@Fls (9) ( Izte@adz;dzq’c; (12) fwdrsHdd ¢ Is

WL il HeL
e gy gy St

] & S 0GR 1S £ (x %t)- 5 (xR (13)

CHEd MloskR@ltedyd s mMoslse jlsflse jddts adu (9)
(13) MdzjHksls ©Oo j dzfijlse O

'L | L M

W#;uter% "9SS w, " (14)
1 KL =df, s, (x,%t)=s,

[glaatys

Cslster | BBiMTJydeaOrls tjhjdedd § sMmilsOo dzj dzdets?2 o
fidfiiets ] dedegs i3z ZtcOo dzj deds RIsts (5)  CodeOdzj dzlsdztsc s
MstezCIskzter oadHO (2) .

lojHjid bjfjiHid wOEmdselstdd L OHOYE Ctfhe | ddzsc s
TOCtOd j o 52 MistekSlszter

hf(# skl/#) %‘:8 —- 5. (15)
[ dzv o 1]'15dZdZJ dzd Vv Istsy H j fipisdej@izd(j1 5B M datwjdB2z j sqyw o 1

R N (16)
T-hf = =
f " %m+uﬁmﬁ+%+%+s3” kX,
rdzv WYWekdzSydd [ OctcOdey© 9adHO (4) d Mtslse jlsfise
(16) 1 Codo Odzj dzls dzr fpdzj HizeE W j 2 fMdMmisj &y HW W jte
ftosdL o sH dzg" dzd
2
U W _pu U
=h’-a,: +S,+S,+S,, +h'f,,
%%nmm%m%ﬁi%%%m
a7)
s, (X %t) =his,,
GHJ
§ =L KU o 5 —gHUORsC)) WUOORD, o
2 r W
_ MU #Esc(y),t) U (XKD a0 g
Sy, =ik e " 1P°(t,dy)

v jd3 MO &3 HiSC OL OdzO

v ste] B3Q dzvlj fdes W dsEEPIstets ded W figlsizis Q fidsp W) M ¢ d - Iz
ZOCtOdy j o 52 MmtekzClkzter (2) 5 L OHOdESKEz dgdtsy jf
(4) sO¢, YlstsB ' Bdztsy j Misats (1) BN dzts ddzlsj 6 tc Odz! ok
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dej sBRtsHd B d HEMBOE tzte@e, MY lkkase Bk )RS pddr) Is o st W
Emdzse dw a3 ( W ¢z Ddfw EOsEq@&sa v s (9), (10) .

[ dlsjtcOlkztO

1. l1zeOyjo J1.uw., wdddyrd rR.1. btsaOmMduimMSédd HdW¥W¥jt
if.: 1096321%9H90.

2. Tuladhar B.M. Orthe Construction of the Programmed Motion // Hadronic Journd®83.1 Vol . 5
5.7 P. 96 101.

3. Tuladhar B.M. On the Construction of the Canonical Equations of MotionRicMin Agp ki igu ®e .
1983.i Vol . 2i8P.5358. 3.

4. LzdzOHR O 1. [ oDt dgj Wistedj [ OcwOdsy O, 1 Od3d dz' Ist
Mos2Mlso O Ho dyJj dedds: @RoilstPl W0 2£Q £L 11 9.3 .

5. vdzj zBjtegj deso [ . R. I BtcOIlsdzr §| LOHOYd MmlstsaOMmlsdyud MSd
W-d3. dz. @ -OhHzdz@ kBT 0123139 9fP. .

6. vdzjzB jted jdetho " [BBO.j O [ .u. [ YoMt jddd didetsy j Mise O fr]
FtcOo dzj ded 2 fts L OH Odedets Bz ddzlsj ctcOdz! desdBz Bdese stsBt.OL d 8,
B@BOIs ] 3Oy MEd2 X E2taz0dz. F.€0es.. 200AD. v. 6

7. fZan OB sLwadztsea R. 0., R Otedzy s . 4 T .u:tc Gtz (dagf v . tot
1986.i 88 M.

8. [ R Otcdzy @3se9 1t . | . I teombwesjddd mMdmisjda HdWW¥jtej dyd O
fdmisy & 7/ 1 dw¥jte] diyfd Qdz 208 0j3 39t @ o dafSeq v .

9. [telch’ 1. 1. l sistetsj dzd ofMmMicet d@dsy i Mlsa® MdMmisi &3
L OHOdzdzzs ddzlsj cteOdz! dzgks S tedokzs [/ /7). .te,d CHBOSHRNOY TaadsHls:§788D.Is ¢ O

10. | OdzdEzaz cf . v. [ jdsdsgHd ULe@H Quizfirvd dz@dpRXdd22 4 1 $8 6 .

11. 1 drd&3Gdz RrR. R. , S tstesatsH ¢ . 1. dlssrn OMsdIgMOd] | OPET B P
HEdRSC O,1255%6 4.

AV LT Ofrrudf? v 3 VR zluom 131 (rrHpzrm
CITJRIURY[HSRM VRBIRITILZ[1RC M 10dTr)d3Y
I arfscyrv s J1]odduR

MOMOtztom e J F dzsg ©
Rdzmisdlszls d3®@Bh WPdzlH S dyL B j CdMmMisOdz
Sl BddzMCd2 vdedo jtemMiBlstse § GL O MisOa@dh j o O,

b s s Oulf v 58 ZOBE{(X Y, 20 <X - By< < +08z- 8 wommdolkede 0f s
L dedzd f s q U M ) btcOo dzj dzd j fi fd dze b v t6 dzr

L, (u)t U, H, %‘;iux /4 0,0<2a 4, /={(+,/,/, 1.

[ dzv H O d@EsHjsdzdMe dZORsHddB WhkdHO®R) desOdz dz j tejh jdedw, Cf5
cdfjecitdgisedui Nt di H BBC Hd)dss s mBBFEO0GE &) distso . o {5 dst
Ctdgf czz jdzsdz' §| cdfjtcitsdiilbtedquimSdy WekdSydd skdRdkjcd® HES
siheegshls! fteys®. [0djj, o /MEztROk"S EOHO® keSS EZtcOo dzj dzq
dZO2 H jdzdzr 7 W lkzdzH O3 dzls Oz Beted " @ fis fndzd E te Og ots § ZzOMPlE Py d .

sdzé yjor j fg dftEa @ .dzv tc dz’ | HdW W Jjtej dzyd Odz! dzr § 0o dzj dzd v
Wz dzh Odgj dzls Odz! dz'cid § Joth & j Ealsted yj MSOW WkEdSydy 4 OkfMMO, Ctd
WikdsS ydd, tOLdsyjdkdY cdfjcjtsdjlsttduyjMSdn %kdSyd?.

1. JleojHjded ] .

] Bts dzts ¢ B @ Giltpert [ 1] i tcd d3gj daw v BB StSHT C s dzj ¢
fesmMstesj dets dadzlsj cteOdz! desy (twdtm Mis@g drg dzdsd Is ta dizy J L=
] 4z Bdesdz yo

H. ,(u)® u, %ux %;buy /?u 0,a, b 4const (1.1)
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l sdzzyj dedetsj toj " j dzd J orfdmr e0j smw Mty dts?2 (
cOBls9] , [ 2dMMdj Hse Odzr ©OLdZ j YOMmlsdy j fMdzzyow
COMMBOSBdo O @Y WodvjlkiY sStkydshls! M yj dstsd
] 12 fkOls! | ©wOfMmdslstedd { edflsdyj MSsj bktOs

L, (u)t U, i, g'j-ux /4 0,0<2a 4, /= [+, ,/, 1, (1.2)

o B &OREXY2:0<x -8y < +oz-o: [ dv HOdkSEE kKO
dZOD SH W Isfyw WideH Ogj des Oz dz' | toj ] pged W, S ts 6zl bizis f tiz
cdfjtecjsdjilsted uj MSdjH,(%bkdg WElsl azkfiz) ®@c zd3j dzlstso .
OL dztsy § dzd 2 ¢ tsdg¥ dzlz j dzls dz' cdfjtecjsdibtedyj MS dJ
fsmistetsj dadz’ § toj N jdzdw d Bllrtstedsipse j dzdzetsfls: f steWwHE O

2. 4 dzkapo?

{ OfMfisslsted 8 EZtcOo dzj dzd j

L, (u)*u, i, t, %iiux 0,0<2a <, (2.1)
o 5B D8 ¢ 2:0<x - ay< g +oz-of:f jhjddj EOe dzj dad™
9 o9dH]
u=Pw( ¥, (2.2)
GHJ
5 al rU a - 2 2 r2-r12
P=(r?)" 2, U % o{y %) (2 8 x=— (2.3)
] sSHiflsOo dzww (2. 2) o (2.1), d&jj B
A, FB W, K WG (2.4)

GHJ

A=Pge, X, ¥x g

B=Px, Py P ,x2P ,R2R , ZPr, T
X

X

c=p_# B P2
X

XX yy 2z X

) sfydzj { dzj o3 des Otedzr 7 or ydidzj dzed?2, &OARBHJ®R

4P
A= Sl o, (2.5)
B= 4—5x'1>g,223 gea Lo 8+,§ (2.6)
r e C 2 =
c=Pyixdg & & 2.7)
r c 2 =z
) SHMlsOo 2. 7()2 .65 ) btwOodzj dzdj (2. 4), ZOR SHJ o
L OO [10]
1 ~ 01 ~
x(1- ¥ |4/ & 2t +1a-,8+§’}( %é_Z a0 (2.8)
LicOo daj dZCfJ (2dZd8dZJ?ddﬁ§JJd51 L@ M d3" = ted M jdedw [ 10
W (%Y. Z %, % 3)= l%aea# 2 a (2.9)
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W, (%Y, Z %, ¥, g)= X* %g -4 -2 2—;aE (2.10)
2 (a) (b
cdfdtcits®stedyd McOv WVedlydyt2,o02nme® [20R), 1 4
R 1 2_ .2 ¢
a(xvzx % 3= K7 ka £.a2 arr—zrl E (2.11)
C -
G(xy.z% 3 9= K 1)z &= ¥ %3 al a2 24 (2.12)

GHK, kK, B toj H jdzw b Isfyw ftod tojhjdzdd CtcOjorn L OHO

@O Hj dedz § ("2 .dAf2) ( Rd3ilélBL/rfiefs jOdzdzt YO B B H j dzj |
Wstedszdzr [ 10]
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e(t,z) = o[[R—rjE‘—] , 8, =8 —11 tex[— R.

ltesedzj 34 dMMmdzi Hse Odzd J B3 ©OL dzd ydg' = Mz yOJ 9 ¢
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GHJ
Ey(t) =1 — [ exp[W2(2) — W= ()] 2 dr, (10)

_ 1 2m r . . A(Tj
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N- + ; ’
o %AQAKIME¢ )
s (1) 3 [ mdg(r)>1-1q , BBkZAK. vOCddB ©BOL 5

o ydmddlsj dz dzrég(KX/Kgm;gJomosdztsww e dgjils dzz¥  f scts
(; -

Bsdzt h k28 ( ff tff tolfj teitg Wolrd Sclizts) 2 qsam;h&smbq(aMyﬂm@gsjwﬂm
v B3 MO d5, dz2Od3d ¢ sdzlzyg dz" Mmdzj HEE M ]

tcjLEd Is
1. [ SCOL Odets, yYlsts " ydgmdzdlsj dz dzn 2 OcGtej 6 OlIs

K . P () () Lo () )

S ) 7m0 mEtpim 0 (O 5 g

=1

Sflsd B3Odz! dets fted B dzd  OJ 58 it taj dgi(d, Xy F¥ us@@suedd dafntsh
Hdzv EtOs dzj dzd v sgqmsqmsasH&w@sq f OyOd dr & bk
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2. 1" wigdzj dets, ylsts lstsq’ctsdztsd3c1lsft;!(m({{)j,ﬁm(tq)jAlﬁisiqu
By dzs L O3 dzd st &zO@ da ftedBdzdy j dzdz j (dzj stsydz j)

~
-

a = 7 (3 NP7 (3 IS o)
+ +

z[I geeK Hm' /), Hm" ) eK 5

MsrtcOdzgw W Istsydz 2 fstcWHBS fetej N desmisd HdME te]

_—

3. rBQOLQﬁHISQ¢|ngs—E—18+BEHJB ftojHyd des?2 f SGte
k9K
or ydmdzdisj dz! detsg ts Octcj OISO (2).

ST (9 N (3 N .
[teed B Mmdztse O], aeL&ID(deHQZﬂ; X Hom'| @tqgﬁawo B tsdzj j
g -

h ftetsC d 2 q’é%l@l}'(&}gﬁfkm([)),f:’(m(t))+§KaKgtjtsq’acjHJls ¢ Otk
g -

Stsydetse s f BsteWHCO fsetejhdzsmisd HdMCtilsdL Oyd(d;
4. uvMlsOdetso dzj dets, yYbsts dzs B2 orf ydmdzdlsj dz' dgr 2

Gj OdzdL s d2 Istyde 2 l]'tStGWH.tS.Q fsctejh desflsd H(
. ~ 1 .
sctej M detsls -
g d misd &¢mn - o Kwds

[dsjtcOlktcO

1. rzsOdz hjo O ¢.r ., v BdteecOdzdi o 1 . RAW sted3OIs d & dzOW  d3!
Azt j d da ftejH]jd dzOV f ©Oaytd " dasfinjiste O lstfsted®  Hdftf Wig Jely dflzy Jtetso O
CdzOMMOr uwtBtSdZj9O // . o' ydmdz. dHBOIJ d3. 1 1485. 3ZOIsj d3z. WwddL . ,

2v j Bt Odzgf pea3f \5.Isjteds” 2 (o' udfmdzdilsj dz' dz' 2) fs¢jtej ydad <.
G Otlisded yj MSLJQH COyRDTzda s figf s O dzts  dejdalzdj v s(OdpjdisB H Qg Gsted[ W o dzts ) j dz
tWHY Abkt! j. wfiy. orfkme¢, fomewhjdadz 2 dzOkyde &3 HisMisdy j dz
(1v da3. [ .1 .1 Ezd3d9%dj o ©, 2010. g. 1

3. vd i3dtcG Odayfg ¢ € jrdztse BB dz sh. j,0 O, . r.,v0OEEe" B Oj O8O 1. [ .
tejh jdead?2 otizdzgsoseéts kZtOo dgj ded v, ydmdzj dedetsets HGWW jtoj deydiotse
Codif! s lsjtedztsets (o ydmdzdlsj dzr desegts) st jtej WBled §B1O3. B690 j Misdw

4, v j dgdf Odzd j,o 2dtedzdWiLseo 1 pted S - QdesEWzr . W HC] C sz

(9" ydmozdilsj dz' dg' =) L HECYyYjGsj yalzd Hfigle Odets o dzj ded v W kzdeC yd2 d wHdMmC
sdzj ideBtcHEsdZO 5 CSsL WWdydj desOdz Alzte! § [/ /] Gulsspoldgefjudiiiedd 2  dfdsdse
dgddz. 1. ¢. wbjifdsoProWiIrR0137: [ Obj BOdEO d dz de¥ftstc dpdsls qHSAR
tetsy HJ ded W d. ¢.7207s OteOykze" . w. 179

5. v j i3] ceuQdafigijols i Bdztseor § 0 dBilsHTT odj tetsW Isdetsfliply ddE s tSH - tSH
OdzO@dL v j sted W 9 dztsy j dad 2 d ftdsdzdyJ ded 2, OB Mtsdzé Is dzOW fnn ts
(lesHBdydddy). 1limkddS (1v di3i2R.1 .1 ed3ddzj o, 2002, ~ 3,
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gl S&ydw -~ 3
Section ~ 3

[rvirec rcy1yr [ovr[odvsRrRsdP1 3 D3V
[l oOARCI[ 3D crwdvurt

rord 3/e1or rovédfrs woérrot ofLratou3

dBdtetse ¢. 5., [ wEddtsaO ¢. [ ., rrkBOdatse
m. [ BMB"RORBjHIS9 Ols™ dzH OOr  ¢lIsT Ok dYjCdgdAYShlslCTz ¢

¢ dzdzts s Oy ddsT. s © HEZOdzHD, Otp@glze @M’ ¥ W dzOY 53 O GPdakO’ E it GO k
(cRBzIsOsdols' ,D,0MHFaEOR sy "tck d3j dz sdF W Ok jBteOdr v Y" & d
s ' dzls ez @ ggre' tShgddp, QidzCtiB, T © trekiBz @) dols' , OMMsydOlsdels' ¢

[OdHT fo+@kfeR it dHjc jC°' dz" ' MO ©GH Y C
O20® L= @zHD] . [ Od&H' MOdH' Cj2H] §OOBE&EOE
z=x+iy)yDdgj=ut+ivHEZOd&ZH"™ MOdzH Oter dz yYytsmMkz ybpdzgj CEB
st dzH kEOH T
z+w=(x+iv)+(utiv) =(x+u)+ilyv+v),
zw = (x +iy)(u+ iv) = xu+ i(xv + yu).
[ ZOdzH T f © dzHd@@y BHOEHAD B IF{Fy+,) E to' )" dz' W Cli figdd ™ dzhtgj Is
CBBzIsOldols' D, OtEhEYaCs dip 18 j t6 j H ' .
[ EOdH™ fOdgH ou;.{g g).cgc)lsw?q’u@zﬁjflslsoreyf & CiMmS dgHj b

DOL ' S ts®&EBEBQISdols’ 3 bdzj Offtdze O eRes i @l o st S
OlsO2HT .

[ dzHH'Z O dzH T MOdzH OtcH T’ N Odztf ¥ dzO Iz HZE RY 8 jo DIfytets B2 dz' Y .
Mode Holpj-.v)ER" o jCltster Oy’ d " 8 (xlsM61) 3 OL
usdHEYidz) &z Odz =horOdg D dpj=u+ivHEZOdHT MOdH O’ dz Y 5fkz,
ZzOYIsr MdzoO CEBJj2IsEZH' B dzO IsltcHj Odz YIsO2 d3 L :

z@Bw = (x+u) +ilyv+ v),
z@w = xu + i(xv + yu),
A0z = (Ax, Ayy, o, A3,

[EOd&H' MOdHOKGHT W KOs BOISHS Odzr v oF&iH j 82 Il fls to tize
YUt didOdz e, 0 | B o O dz OO L .

D, OdzG j B 6 O i, &r@O®Y j e Oy d W dID@) (Bl (D:0), (I;d, ®),
(D;0,0), (D;Q,0), (D;B,.0)O0dze j BteOdzr ¥ YY"t dz@ d&3H OtcH' OdzOdE" L
St dDdGE j BtlcOEOL’ dzv O0' 4 jteOYdY &Ote I h  dz, G&OGH'
Y SdzH Odz" dzOIls™ dz OdzOdzH Otc Oty ™ dzf ylitejls® dzH' Clsj dz tsdzO

g =(0,0,..,00% D dgj=(1,0,..,0) % Ocdzf ¥ &ZOdzD Odz H @ dzwy 'ts iy OGzid @A H '
CEBj2Is OBOLHOL dZF W dzgj2lsteOdz { dzj oBj dglslsj o' B s dzfr
k' Cjidzj2 kjSCMjtt Oy & SEL %jbC'LEEj BGEOHT .

1 Avz,w,t € D) [zB(wdt) = (zBw)Bt];

2 Avz,w e D) [z8w = wBz]:

3 Avz e D)(30 € @) [z = z = Bz];

4 fZvveD)(30zeD)[zB(Oz) =6 = (8 2)Bz];

5 brz,w € D) [zQu = u®z];

6 Brz,w,t € D) [z@(u®t) = (zQu)®t];

7 Byz,w,t € D)[(z0w)@v = (z@1) B (u®t)];

8 vz e D)[zRe =z =e@z];

9 Avz € B)(Va,f € R)[a®(BOz) = (af)Oz],
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1 0(Kz € D)(Va,B € R)[(a + )0z = (a@2)B(FO2)];

1 1(Kz,w € D)(Va,f € R)[a@(zBw) = (a@z)D(a@w)];

12Kz e D)[1Gz =z].

[fjt6OydY ZOtHT W B d yYOMdjllsjtH,jd o O 20
OdzO " L :

1in2dotl;@& i ctozf Y sED2H .

212 4OED; @1y OB &ZO2 YBRBP2 HT |

3In2YOUD; @I CsBBzsOsdols’ X POULEOWOD. Y

4Tn2 4OUD;E&L) T C sdi3BzIsOlsd o g™ tc®R dets d H

5i%2 dOWD @00 CoBBklsOldols’ YOS § O)

I n24dOED;& I ctolzf P BED2AHT

7in2 QOED; @7 S s BB OB isP BED2 H T .

8in2dOUD;@) C SBBksOlsdols’ XOLiSOWO?. sty

971 12 4 OUD;@R.e)i C sBBEsOdols' | OfMEsydOyda®2 ' b to

10i ©2 4 OED;@O)io j Csd 3y PO Hiyls' ¢

D, Ozc j B G +z—1) B dzsS Y O 3 hil Is | deqjjisds ' f 2O czOY I
OQteyr &z YHlLjGj OMr tc0O® BEBA&ZOHT :

x 0
(ﬂ },5)
3" dzw ORZOY Is™ ¥ ﬂF?’ﬁJJd'zdzJ dz Odzr dzD Odz BOP@dzl)iosjjC ldsgjte), B * to
BOIstcd yO.

CHjBdJjlIslsj to
1. ¢Bdtetse ¢. D. , Jtor dzB OMOsoa O | . U. roLr"y mMOdzH OteH '™ W
[ Olsj ted Odz [ 11 d3d X HdgdEOReHSH G RS s 820 Cusiasl | to dey d d ¢f Olsj &3OIs( -
dda¥ stedzOyd sdzdz’ § Isj ~ddgtfdztxfe i dzads Pss. i@ 20 @ 8 B .
2. sOdzsste R. [ ., ubdztsHtso dzd € Si0f .¢:. . Or A J UK ASIRBY dzj ¢ Mdzr |
3. [ OQoatgjdzlsy jo [.¢., zOBOIs 1. 1. letsBdzj 3" T £ dH ®IsH @ ,dz0 d3¢
1977.

sloVRItUO[ LT 3D Jto®JIrshba oy 3

dBdtese ¢. ., uf tr BBse [ .
Mm. [ 3"~ O3 Hise Qlsdaei Qus'ls " €Is 'ztdLde jdsMmdIsj s’ , ¢ |

o dzdzts s Ory'f ™. MIsO CoOL (Bl OdkOLH' ISjWHjkdjten' hjhk o&jd |
Y OwOMmIST tor dzOH T .
s dZs MEOEgwmddS OdyY i ¥ sBiZsFBteOd ¥, CoOHE©OlS Y Gl OdC

So90OLdBKIsOizZOtcH ™ W
&34 de, sdzr W tstlsO dd
CoOLdBIsORZOtcHT W ]

"t Y tdzH Odsz zOter  d3j dz Y " 6
Is J Y sSdzH Odz" dzlz T dzOL OtcH OcC

J ¥ OUO?rd3f B MzEd fgcls Ots dsd &g

dMmiflsjten’ M jhkH] Ookd QazHy i EOWwBEd] ¢ Od' ¥, ¢t
stelsOdzOteHr W jMjflsjteH’ JhEHjc' OdzOIr d ttdz dzO0 I
3 dzO© Isll toHH, =G fSHEQHK,: [ dzH' dzOyY s BEHPdzH OtcDO Istsy Is

L(3+3)(a+p)z4sjwm L' ¢ d HDdzjcn g [ 3] .
(S BV andzdzf.:—iw:E%Qﬁwﬁﬂzﬂ@ﬁait}:(@ﬂkjE4.
a b -

2.00B" wO@H yDdaj Y Owls' pHEjstdaPds) lezs'C jL € j dzd j dz
HDdzj dzH j ﬁﬂfg+[ﬁkz(i+i+a.

cJi?28
Clsjf
Y Ote
J B

h
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1t odzh ¢ jjvinfg ‘fusH ‘6C s 'ls a3 d%@ibf}pw'cjdz IL vCEpEr YHE' € IS
YodeFEp—bHjf OdkzMOY, dzHO
1 1 4 4 4

+ = = =—

p—a p—b (p—a)+(p—b) 2p—a-b ¢

[ Ddz M ;d%g)—[);&_—c@::;
Cjteje" dz OdzOd3r L .

3sjJL S§jdzéjdz nhe L.;#’Ep"—&)(pli—rbj'éc% siwMm'" LH" ¢, dz Isy wae] &
sOwB OMr dzr w YyO2 > ODHO2HO fSte" dgH OdzOIs™ dgH '™ D' dz Odz" Y

DOB' tcDOMmdb,c ) D daj ¥ Otels ' i irtcd d3p sWwzOIs™ dz
Ih B tep Db N B a)(p—b) = TP D =ity € 5OWB

p—a=p—bdz] Bipie SdZDOdzH O 0 CHdzQ ste" dzH O dzO

[iSljf GYkd YOk dzhOD' Cj2B't6 YO flsr j d3j
hjhEH] 6GklsOdkOte OtOMm' dzH ODr B O &Odz fls' 02 H OO
iMmMjfsjteH' w B tedzjh jk' dz Y OOMisr eOdz' Y .

4(x*+4)(*+1)=8BxylsjWHjk "dz " jh wHjte [5; 9.49(0), I

BjWH Ck'w Msd 300' 5wxy>POezs dE O ls sdz Y Is P
f O2H OO §f, IsE di'dejtdz2Ve’0b=0iahds v= 2y2-1=2|ylutsdH O
(x*+4)(y*+1) = 4lx|- 2lyl =8xyy "H @dz 4, vy =1 dgj BjxfiFjt2, v =+1. [ dzH °
02 dz BOdzr ZOOHEZOW' BOWSE j2 BSOS dzH' O dz=3 MEf o' 1,
¥ D dgj= -2,y =—1.

i =Va-DIbjwnjk d sjwnjk d "jh whjte [5; 9.51

lyl20 B sczOls " dzHfay [pl@EE—0=2. 1 jBiC bjwH' Qls'juz ft

-

OfmYf O2H" . a[z@é:g&=afts+e§frf@u'xﬂ-%=z.1 " @lE 1 daj L. 4 M e

Y O0H Q2+I@ =2,4—lyl=4,1yl=0,y=0. o tsdgx Wiy = 0.

6.x, v,z €(0;1) MOdzH Ote " Bxyr &= (ldgx)(1—y)(1—2z)ls j WH ' @izH O dkigO, ts dz
x+y+zz1llsjwum LH' ¢ do' W BSte’ dgH OzOIs' dz' dz HDdzj oz j W' L .

x+y+z<l Btsdh"  d Hif OdOE=>W+zz=RfhdH®ddz M dzo2h"h
1—y>2zx D dej-z>2,/xys " HOdz &3 dzOdz" OdzOK" L

(1—2)(1—-»)(1—2) = 2,[yz - 2yzx - 2,/xy = Bxyz.

1vdz jMmifls w hOtlsr dzO xH@Fe <1 Cy pAaf H "2 Qutg Y Qs
BSd&ZOH' . [ dzO2 B0, jMmjfl' v " Otcdsty+ilssdz'BYs deizte ' dzH
Cjteg €.

75 jWH | EH" x 1oy a—22 £ 2/3 22 =3

stshd jwMm'LH' 6" dz2 f O2 HOZOdzZMOY , tsSdzH O:

a1—yi4+f2—z2+z/3—-x2 <
*+(1—-y") y*+(2-2%) 22+(3-x%) 6

= 2 i 2 T 2 773

1 "HOfEJ1—y2=20;, vy=2V2-2720; z=V3-x?=0. 1 " d& Isj WwH' Clsj
COHWGOI OOy =A@ =2z +x* =3, dgr* +y*° +z° =3B tszOIs™ dz dz
wDdaj GdzOdz OdzH' dz0' s j ¥ArE'1Gvks G528 = 2.0 L [ORASIMO,Y , J fisjdhH IO
x=1,v=0z=+2

8s i Y ddzlsls j tc dzOY Is ' et @™ +e-SdgQlsfdgn h j diz' ¢
Csi Wdyd dzlslsj t6° dzOY Is T MOdzH Otc BBA&zOIST dz Mrorylsr §
B 2O kjwMm'  LH Sk’ Vv (bt Ha@Riagds. dz HDdzj dzH j WH ] to:
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[(Mifls' W " Otcls’ dzOde dzOF ey 1, 4,0 ICEs  taxlzj &' B O BB
CEjB L. udHO Jldjlk sjstj dOfMT BE2'" dh O & dzOdz

x1+.'£2 + "'-I_xn = _ﬂ’ijﬂ’l}: xix: +x1x3 +"'+.’:‘Cn_1xn = ﬂ-:j”ﬂ-l}.
Iz jic Etodzj S Is° B dz0 W s te d3lz dzO
(et +x)? ==x] +x] +--+ x5+ 2000, + 105+ -+ x,04x,)0 " HOdz
a; a, ai—2a,a,
xZ+xZ 4+ +x2 -—d—=———
ag g ag

( deHdy, =K, Isj W' wit'xBt-dzxi= (g +x,+~+x)/nlslite’ dHj > OLf
ts deHdd — 2a,a,)/a; = ai/a; - 1/nnlai — 2a,a,) = ai,(n— 1)al = 2na,a,.
8o<x<Zlh xdzosx<Tlsj WM’ LH' G dz WD dzj 2] WK 6.
p=xtcosxBj dzg' dzZjk' dz jdzg' L fMJC, BdHO
,_ P AN
xcnsx=x(p—x]=px—x‘=z—(x—i) :‘:T z
v WH' ¢ sOMmtOdo OdzH O e doiw @<EGH . T § B ¢,
x2D16+}F2D16 +ZED16=2,
QU jWHjEdjt N2 {xﬁf” g2y %Y & 3, te
x2D1?+}F2D1? _I_ZEDIB:E.
It dz" Y Ddzj Slishjtalh dEIjhuinkzjf Yo'y, OtdW &
NDdEi=Asjwum' LH' ' @' d2 f O2HOZOdz f, 3" dzOdzr OdzOd3" L :

-
&

xd]llEu +x‘l}18 }F;I}lEu —|—}r"}18 z;DlE +Z‘|}18

2=

- - =
2 2 2
— - L 5 — 5 - 2 2
= 1'“I,u_,x:.».lillllﬁ . x:.DlB +"'.,.'I}?"ﬂ16 . }:.-:.DIB +1,‘."2"'D16 . z;_l}lB — anlE _|_}:,.4|}15 + z"}15.

U J- \UE‘C‘EIQ;_X‘EIB v;DlEu _vd}lB,zZI}lG =22DIBB tSdZD OdZH o tster dZH OdZOHr )

[ 4§ deg®c(x*—1) =0, y* ™ (y*—1)=0, z"8(z2—1)=0. s "ogn 2 j 2jw"' o
(1,1,0): (1,0,1): (0,1,1)B 5 dzOH T

1Of(]—IH”THWIzszuch[f@Hﬂzlwa;OdzfOfdzHG)Df jw S h' kD

1l jto' dzd j dz Ot Odz" yls©OQODr jw C"h' ®@pdgH' I1sOBEZ 11N"

1" LH \U YOODHO2" 3" LHO Isk6 paie’ gzd " dzO? dz'OYdOE@2Z0 & E @ dz’j
dMmitls hjhkH] OdWdjlsdscOd v ybpdzj ¢cjbdijlstedw d
Cetefmjljd . [d n1h' d %ikds Quq’ dZ OdzH' Bjdz ' WDO2
NHh* " d sshd kjwm'" LH' 6" dz § O2HO&ZzOdz §, & dzZOdzr OdzO3

f+6x’+ 1 (2P 4+ 1) 44

o) = 34+x x(x?4+1)
x%+1 4x ||x +1 4x
= + = =2-2=4
x x? -|-1 | x x‘+1

\
sPH' ¢ sOwUBOM' sErdrodOElb" dsier dHodzr ¢t
( +1) = 4x% dzj BTl o Sl ©F(1) =4,

CHJBdJlIsls] to

1. dBdtctse ¢ . D. , ' o BB [ . s90Ldlcls@&OGOY Wis
BOIs ] BOIEEE Q dz' NDUzg OBHON QWdz Yy GocHO dinlyj dgyr ddzr Cdzd< ts dzl
BOIjtcd OdzH Oter . UHAAPOIE.. 2016, 126

2. ¢Bdlcsat’ thr d3. , [ . S99 0L dBKIls Fdg@ezO ¥zO & g dz'Od3rdz'
B' d&z' dgdz' w EL JCIS’ d3sp M dzj dzj te* &3 dz d dzdztso Oy cfw Isg
spy ' tedBdetiz] € €aydw dzr W BBOIsjted OdzH Ote 1 1 2w Bs.tsdz. vl &
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3. 102R@BErOdzsos ., [ JH]JESS ¢ EZzBAKDL.CAOsPPH.. ¢ dzc j B

417909dyf . R., (VWL OddSB BMEDP.. 200@RdzG §j BO

5. |l oOodkzdysdq2f . ., | sdz! HdBBOdzp . [ . 1 8 Qa d Y ts.&.9.0
2008.

ren¢ vemi ffI4RCLI ARIRSOG w1 o023 Vvr ¢ LT

b dzH Odzd v L fsfo .M J dets,a O didzj, dr s dzj $Pj. " go. O
D, r"BOdtse Olsr dzH QD" ¢YIEB] EV' toz' 9 OR3P ¥sfilpls O gzls

0 dzdzsls O QY OkZOHO WdL SO MOB OWs Olisj HaOdzsd dideEmb@uaP™ dif O s’ {
Ehr dzOteHr W YL o lsls' dz' Clsj ty' oz DYOQ2 Ofis O fplO Lt ke ¢S I ta GO0 das ff"
' &' 8 BjtekH)] Y OWOd YYO Odd Yy"d&Ot, h' 0OdwON  dr Y dz
Oz dzs'E d BstzO @ ez’ 3 "HsO dEBdZO (EOqdzini, L OkOdzOkd MOBOYkT W Isd' d
€' LE’ yYriLrTtjlkls d& Clsjte' 2 W YOd §lsOMOI’ dzvr 0 OlOf CEteh

s'dzls MEOWQ s desdzsE dW dZOte, Mr dz k"D Mr dzOdz 52 &ZOk, (BiSH L

DOL ' teC" ZOyr Isrsd dff jda Qx5 tses ' di€l GOz Cldyr wdz' I dz0 O dzr Y
BOD' slsOdzDOdz 3 OWO tyrlk Ijrdsdktecdwy zOter dz E &' to
Isjndesdzsd dp'daRtc B ' dz' dzdz' W BOMr d3m ' tc' GB®Y tigpdOdedsQiedz dgzj o
DH' Misj d3j dzgstoHe'BYf:] Wyelsyj Mg Hiz =2 OO ists BeOyY Is ™ 5 1 t
BO2 dzOdz" Yy Qde’ dg deH j ISHOL d3" dz dif d2, b s'' fiplf Os'lsd'tew S Il o H
ANjdzjte’, B@B"dHOBODY OO Y ZBOMHE] Wjls' f, Oyt OWT
Y OD" d3gH"™ XY ODHO2 &zOte Y dr dzlsr Or dz Y"tGO2HT' €.

[vyEhr MOdzOm' dz2Q U B j dz' Zlsutenj dBjwWwe,jtekz' dzgj X D dzj
HOR szHO [ . rOdzf j 2 MsoOdg" W ¢f sHEZd H' ¢ BYriIsk Is
DH' ff tykh'™ &ZOtHr W IIsjstedwdzr Yy B' dz' & dz OL EZOyr Islk
BOkzdzzoO Wl BE " dzvn' & BJted H' .

1 tedgpmeyr dBEDwyj CiMsSCy daj @' LHjdzejdz BSY ' Isk I[sj n dzt
Y ODHO2HO DOdO depilsdy jdz BtSdZ'f, B' d2 &3 MOY OMr dz O

wSYykhr EL Bjl'dhj BYrf, ®EOYMOL ytsv Od&OHT ;

-EL " dgf HJGJdg Issdzr Yy Mjdzg" d3H' dz' ¢ § O2HO BBAZOH' ;

-B3D M j dzj dzj toH * X WedzHGstgrifdz ‘NLjH jEms " 6 H ]

52 &zO0k B J dzZfnd dgH * dz' ¢ sOf yr tedzr or EL 27 dz Jt
OQtels OH T ;

T DOt dBON T dzf Y jdz O2 dz2Odzr MkzO O IsOdzff ¥ dzr Mr .

JY " sEzHnTw Jjw Isd’ &igBH' Y sdzH Oter 3 dz sl tedzj to* Is

B ' tcB]J tz E 3 tc BsdDmBORH'™ YIsOdze xJ CJ Is " dz0 O dz' HOd Is
BODHOtedzORZOM" dz §f O2 HOzOdZE &G"00dz' di3dz' W - POz de
s' dz' dzj dz sktc©O OzBZOMY OdzZH O ¢ M dz Is" D" Mr dzZOdz 2 &ZOk
s"tcDr HOdz 52 zZOkZz Y sBE DIz PP BJWCE2HKA]jdz B I d3j L
JtelsOdzr'y fjdz zrorfn otesf O dgjdz [telsO ¢LdWHODT C
Y BdzZH Odz" dzDOdz X tsB O. rtspOdz" W tsyk )y Oter d3j dz B OT
dIsddzdz, sktelsdfm [ JjtjHdIs ry.pdzgj YOtedz L v jBfdz 3 OMOH

cu' dz Is"tcDr fyr dzOdz 52 &ZOEkZ Isjrdesdzsecdw mr dzr we Yy " ter
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JYE nNten' ' dz' v

Dr LT Okzhr g f O0" d&zO [ s tsdzD O
swWiskz Is © dzlz
A 4 A 4 A\ 4
1 "ter dzD" r Ovo d H rovo mMoOsB OY
Yystr lsr g, Y OB dzH Off , B' dz' o' dz
MOB OYY O ¢ B"t" dzD'" dz YtSter Ist dzgH ™ dz
Y OkzOLz. Y OWwO B 52 zO0z WPt O
BO2 &zOdz" - 2 tcj dzlz .

¢ zoOh yr WOLO, yYyrLrokhrdzrylsr swisk tsybkhr dzOtgH "
dzd o34 MJ pfj tedzj 6" dzj 4 dz" ¢, YOWO B' d 36 j dBOL 3" dz
Odzz dzOte ' jdzOts tg'DIE O dzlz * Cjtej S bOYfMr tedsOdzOtc 3 E dg' dzH j «
YOd §lsOfmis’ e dz@te’ dz®@ SERj SlkjifMmjn' . [fM' OdooOhyr W
YNnNe' tls' "nordzr f, YOWOHOdz IsOdzr flsr tor &ZDOdz IsOY ' te
ROy MOl DY &W HO'Zh r dz' Y sY Eisw tk@te 11 h ' dz MOBOYY O YOI’ fil
Bisdzr f IsOB" dzOH'" . [ dzOte EL Jjtl "' diBj dz MOdzOdzr IsliteH j
SOYrtwr YO jdgils" dzH " CIlsjtc" dgf hjh" s YOB"™ d&ZHO2H'™ . ¢
BD dz' d3j Isls jzteHj® IpXagj dsdz” EL " dgHjG' B ' dz' A3 dzj ¢ L ' 3 c
BJ dzlmj dzv "-B B Rdg®XBdzdzH " Y IsOter dz h jh k' HJ Od&zoOhyr WO

AdqLdSO MOBOYISOter dzH © M dz Is" D" fMr d&zZOdz 52 dZOE Y
B' dz' d3' dz X D dzj WdL d¢ Gdzdy SAHZzOE O@Or ' dgj lsis jdz HON
sy tor dBH Ote’ dz, DH' Misj tc' dz, -y isxeT tsd mizH ff) ‘Mdzidz , d3j K ts
ste’ dzH Otc’ dzH O, MlskH j dzlslsj to Cktofmlsr y "3, B O
Ctsda jtoj dzydw dzOteH O tsfpr MOdzZOH Odz B dzt dgH OB f @2 & O dz® €
BtSd&zOH ' . g4 dz Is"tcDr Mr dzOdz 52 ZOkz B ODHOtdzZORBOM'" dz' W
EL'd W mMOBOY ©Bjttlkz INtH' ' dzhH] dr v Mses®F] FHgK Uz
W2 BHOMIST GOHT . [YENT EL' ©2d&0Ok' BOWE,MEHN @) BZ C
Cjwj2ilsjH" iy Qjls rhfiPteh Olssyf' GRlsHjr . d3"10 Qalls josdz' w O Isy
BJ dzfnj dzH 52 dzOzh r “LHJd & OL hr OOtedzOh r dz IsOOD"
sykhrdzr w EL B27dz Mrdz Is"tcor i dzOdz 52 dzOf (3l e3® tzgizelzH
Bjte' dzz' S jtej C .

Agr dz Is"teD" Mr dzOdz 52 &ZOkZzO "Or " B J ' dz' B'tc (
YOI st jCjde dz2 L jteslsjkz, dOtH™ YjWw' dz Mjflsds O
sz dHjY ZODO Yy Otsfyr-ls jOWweHL' 1Castg O fiyish@idc@Rfjcdu Ojistdglilge bz dzj d
Bsdzl f lSOBO&OM'™ IIfMls' dzgH ] B"00Odz' &5 Y EZh "™ &ZOteD O O to dal
GofMmjdzjHjd bt Inttd dEsedSod v fjttoydwy ot O
Mp2CifMM " LH' Cls' GYEhT &ZOteH' W ELHjt dgj hjhkej kO

g’ dzd Is" DO HOUAL R ORO dzr BOO' RZOdzr 'L W PHzH OB dz' ¥z
Bs dzlz ' d3j dz, BOMYyoOdzpighj @' A0 YOk &2 d&zhnO B! jCIsdols'
EL dzH' ¢ YOl Mmjdz &3 dzjdz BOf IsOtlsO B' dzlz. w' dzg
¥Ddzj Y OWO dBISHESE g ‘Cdejjlddsi't, o fMj dzj dzj eH' N jhlz € j1

clyYyk ®idz OLk Oy’ d M d k'tdr f)r ZOd 2 d
BOODHOttdzOBBO&zOt" dz" w (DH' Misj te' dg) MistcOIsj e W dzOte" d
02y OdzH O:

1.r0VU0 Ijstedwdzr Yy B3OIsjtedOdzHT s dgH " tolz;

2. Myt hroOttlkz o' d d2 W Ndzg' " dz Cetemj skz;
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3.1rOU0 B' d&' &3 d3dj &z HOODH'" dz@ daGj tlz;

4. r Olsr odzOte NN2tcjdzH] ©Ntdz "j fO2HOEZOKRZEZDO B

AdLdEO MOBOYIsOter dzH O Mr dz Is" D" Mr dzZOdz 52 dZOkz
B' oz' d3' dz 3 D dzd WdLdCOodz vy 52 zZOkz HP@B L Hzy IsB j tds' jdm, to C
sy " 6" d3H Ote’ dz, DH' Misjte’ dz, -yosde™ s mizh i) ‘Mdzudg , d3j * ts
ste’ dzH Oter dzH O, MilskzH § dzlsls § te Cktefmisr y 3" a3t m, B O
CodaW j toj dgydw dzOtcH O tMr MOdZOH Odz B ' dz' O, B' dz' ¢, H (
B B " .

g4 dz Is"tcDr Mr dzOdz 52 d&zZOZH '™ HCQOdRzdsjlzdz HY @V @z df'HOjr Wogia' '
YOB'" d&zH Oz dgj 3i Mj ®O0Odz IsliBjGcj2dz Mmjdg' &3 Owlskz j o,
Ofmr .oz Y tsdzH Oter dz 3y pdzaj deplsdy jMm' dz B dzlz, G,&ZzOtH '™ " L
Dtej S il Wy dzO2r ylIsr C't'" Cls' tolz, IsOdzH O Iz, s2 Jjdzj @
YOO, EL dBOYMOI" dZO0 f O2HO®ZOAZO B ' dziz.

IJHOGIS q’QG)dzr)J sjndesdzsedwder W jtoj Chjdz' CIsjte’ d

1. Sdzij f sZOdHT dzj6' L' dz W B sdzk dts s 2 daeaizg
ﬂJHOGBGdQO&rY fhdrsdsedw &zOte D' dzf &g Ilsn 3’ o' dgH Od3

2. rN2jd & c'. 1jHOEBEdCOd ¥ yN2jd W BOLd
Btsdzlz " .

3. OMmy OLkzDO GWIO2d & Of. [dOcdshkdsod v
dZDlSCf)iJG’JG'EIVJ dgouidp@lsrfndzleGJmHH"anJLJle f fO02HO0&ZOA

R dzgdzs 0 Oy d v dz r BY-' Ys@L ' HeEE j dF B LWH E'  Ddzj g ls
d dzdzts o Oyd w dzr y ELGJtG' flsj toH Ndlsg Y OtcOfMmisr tcOlsT dz
dzpIsd X 4 i’

DOL OYfnis@fidz B dzd ScOff)rdalzrd®yy sztcOdzr € 1 OWr dgH® ¢ ' dz' d
3" deHij'lskzlsIsr v 3y bDdzj Y Odzffr OHOML Olsls" Y yY"dzgH'" dz" YIsOte
dzj ¢ L " dgHy N JSJd OHOMHT YOdzr f sOfpls™ czDO® ypdzj B
sSYrlsHr W Y OWO Isj n dztBdzteal diyv deQitdd om * | dEpH L @it @BlS A ddp ™ He
YNAjM" dz2 sHOdz pte’ HOMB sk B dzgH jIslsjtc® CEtMmils’ dze j§
BOtr Mr dzh © HJdHOSIsdCOdzr' Y ypdzgj GYT' bk Y"tOd B sdz
Cjdzejdz B' dz &3 Bjtekz fPDdrOM! daj Ols tatidrdde 'Isyd B sz y
f DdgH J toH sYrlszoO® §f O2HORZOAZOHT . [ M tojIslsj (ORY
sd' &3H " dz' ¢ dz2 Ohrf O2lsEzZDO BtSA&ZOHT .

1 ODHOtcdzGdgQidz dgd ¢ O dzr Y Cghjdedz w Y "teOd3" dzgO@ €' to
sYrlszhr 00 MOBOY IsrdzOyd3dLSrOpdds 'y HsoidsjH jH g3z dz! Isd d3j H d O dz'
syYykzhr dzOteH™ W yYyr L rokzhr dzn YIsOter dz IskH'™ tcOIls" dzhH ©O2 Y Iz

si OkOZzDO BEWEOHT . 4 OBOYIsT snfm' dzH' tclz B Oter Mr dzH (
3D Is" dzH ' €, OkzHdt, B,JCDdZROM " ) Ol O®Hzls | DW¥zj Is 6] Miztc
OQd&zOH' . 1 "dz CjLH] &"00d &by & MdEwOdd" didz v PsBih)

MOy lsOk, Bjdke' YOMOE Is'hyOdH' Okr fMmlsr ©OIST dz Ot da
DtejCjlklsjtoH' Y jVW' & St dzH 02 OkOH' .
5OL" tEOROdz B"00d Bdzj dz 5jSC EL fpdg dg W bsjtejw

f jHOGBGE SO Ysdztse W dz' Y MOkZOIsIsr dzr vy, mMow md 1 G
OYHf OtcOIsls™ y MOEOLIsr dzr' ¥ IOkzOf Jjls' dzkHj. Jdz L ORO
NOde V" BOWH T pOEdg B T Misjy, Yk di3jdz lsptes
sjrdsdzsedwimr dz hjBjte BjwWcEjtecjdz YOdz BsdzOOdzH O D (
tojls'" dzhj " d&zODOIl™ MOO&ZOHT .
rOU0O Isjrdsdzcedw Ishtcdzjte" dz MOBOY INteH' Mm' dgH j

d dglsdzdzj € Is* € YOB' ' dzjIs" d2' W HOMBE" dzO, EL B' dz' o3 dz
YOdzr fIsOfmzr dzO D¢ j dzj H'

fOWO IsjrdsdscdVdy yYsdHOdz & &0 SjLjWHji Oy
W oSJL w2 ekt
ww SJjLjw: BB WG| tolz;
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www SjLjw: E® tedj JjdeH' tolz;

IV CjLjw: HOMB k.

Jdzr Y tsdzHh @Qaislziztsls jJ W dzOter

1.r OUO f jHOGCBEdS OdzzPY MAjlsBsges iz VY " L ¢ ' dzj dzH ' oz
Y"tcOdzH Otcr sYkh '™ dzOtcH "™ W -DHELjH 'jds'" dig dg llldc@dz'L dgH ' Y dzO Isfy d;
roveo fjHOEBEdCOdzZ Y Isjrdzbdzsedw Isiitedzj e EIy GCET

2.[ 27 dz sirdesdzbb g  Offfts 6 d SO delzHYOte B Isj R degsdzse W fiyr

fijHOGEBEdCOd& v Y" & flst 27" dz lite" dHj "27 BHOflsT t
[27dz It dzH j ¢ ¥"dgr MlsOte MOB OY Nfmls" dzH j ¢° Y tsd
BYEh ' d&zOteH' Yr L' VYIsrtekhr yrteOd tjls' dHj Y sdzv Ode

31 totsB dzj |Pdzs 2 s j R debs tzts € gz TR0 ' G3"OYO dis kxs B Ofgph ' dzr T
Ydr dz d&3pfyj dzj dzj teH szor Lz Ybpdzgj BYyEkZhT™ &ZOtGH™ W B jC
h jhiz, Oster s’ dzgn' f)r dgH O td&OtGH' W 2 Ok Y OB dzj Isls j to
HODH' dzOter Y Odz" sG> Hdz@Q X ODH O2

441 dz ls"tcoffr] @ZOdz 52 2Ok Isj D descesedw fyr

[ Oy MO fjdz &3 dgH jIslsjtcH' W tsto’ dzH Odzlz T Br dzOH 02
Ofnfr]isuq’qu’W, B ' todzj fls* € yYrLBjls, CELYOOM' d IsOdH

5rdwej2d ¢ MOLOXOL uIDEDdORS asdyin: s | Besde 1t
Bjdze' dz BEWMd G'dz YO&IST§f, "2r BHOMIS' tlzH™ W h jh ' ds
s te" dzH J§ QEte'dzJH'. g dz" s, ststf sOteH T syrlskzoo
JdIsdH g LS d‘zfnlSJ B4 -tz § ~ fdgtHcaietde’ dys O szb-zfy P Eh20 tedQHaAids ©
B' to 'te‘ JH' .

6.r jSjdzjf tYyrbk I jhdsrss gyl D0&zO Gy kh ' &gj dz N
sj¢ BYE Y"tcOdzHOter dj dz EL OtcO® Y Ol dzOMls O ( sy kzdz' Y
BOMIT yjls' fMls' ¢ BOROd W Y O dy s oiffjdez diOp bz ydz' Lags jE
YOO BJ2' d3Hjlz" daf BN BE "  dH" €& BJtejH" .

756flsT Yy bjodsdemdy d {0 sykE Yy "d& frd "2 &H
SEtlS' dzh* Hjwej2' . -BtgH GBOY " tgtkBdzs j zEtedzj M ¢ h j
EOYrIsh O ssflsOtc0® BE k" wOBjibwjbj  dzv' § jtojChj
NAtej dgzejy BN ABS " dzv ' €© B Jtod H' .

8B.sjLjWHjY Y bk kjodsdsedwhr

9.r jSJji fpdH' € 4 jHOGHBGC iSOy Y Dsfgjn dasyzas @Y ®ls s
BY'kk ljodsksedwih . uvjodtsksedw &GBHBY dY zOBE dzf %4
Y Oy lIsr Y OdzgH OdgH " 6 ©@ ®IsT 60O, YrLdgdls® BBy dz Y Ols' dzOMml
dzj G L wojinpci@B. Oy sOte Y12 jfM" dzj dzjc' LHJkEjd Isjq dztsdzt

10pL " daHOR" sz Isj - dgf dzsd s’y Mmtsted) [ Oy MOIslsT vy B

- OOy st HOM sz

N4 CJdDtEesdy & Iz

-BOdzO MOdzOM" dzgH © B2 &zOk YL Bjls® diBjdz fpdzH jte Isi

1 Ofmilsr  d§@&yYmadsldlzr HOOH"™ Mpr @ Yy tsdzH OO "HOY dslststcdzO

111 OB IsO tsyr sk IkjAdddddtscd®dDEs s ¥ HOB sO Y
Yriod3d s dz'' w dzj 6" LG WRBEE OOy . s @dECdgw™ Yo HY M) !
sOtls Iz, HdMSEzmMMmdw, HJHOSCISdCOdzr v 27 dzH OtcHO YT |
Jdzijmlsjlskn', ME2dzjEkZH' BO2rIsk BODTIsr dzHOD" Y’ Ik

12 sHizdz' H' € SY'" k. [IS§H-lads dzs 8 §f & JPEEZHAD2tH O BW i Y |
nor dgde’ W dzOY IsT dzOIsr dz, B tth ORBO HjtBj M BEA ¢ .

CHjBdJjlIsls] to
1. ssdzHteOIs! jo ¢.w., [OfIsjo 1.1., MSHOdssdu ¢. R. J
sMdetso § dzsor 7 dda St RBOy Y mdetlzSR [ 5] Dz dssc g2 RRI95Mj ey dzO, 20
2. D0OL Oy Mis OdeS Ptz visticta @ dw dzé
3. ctejSiblsijec’" RWCT WddtshmsWdwmr dj d bH'-Ilsgi.te/'.. RLHOIs. {
4. ¢cAdLdSC O d3j4219j1yolstg & B2/3
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duvr [ 2aul ¢
1T RrRYVAL

(tdcu
lresf1ry

¢ dzdzsls Ol d®OBSIs] dhMdHEj kMY MsOkdhlsdui NSt ©OMYie] Hj d
BOtdyj 102BjCs00. [ OO ddy @GssEly sty @Bk § 4G dzd
COMY o) Hj dzj ded ¥ .

sdzs ud o' § fipdethes®:y ydmdzO, MssMisOedz § ydmdzoO, 4 tig@hmsadls]
fesfhlsr j ydhdo sddL d yr .

ltesBdzj BO ftetsmisr 7 ydmjdz BdzdL dzj yse ( € tsdzj ydzO!
fotslswy jdedd dRBdetsecdrn dzjls otsdzdzzjls dzOkzyder j Ctokzcéd
tcOB BIsT ftosW ] MMstc® 1 02Bj (5900 O3 ftoj HdAzsY d dzd ¢
Bdzd L dzj ytsoe , 0] sO¢ Y J 9 J totsVW Isdztsmls dzts § HsC OL Olsj &
BOIs § BOIsd U MY ~d MOAiplzf jLIsKDROdzd § i3 MIsOlsdMisdCd d Isdt
BUudodHdsets HBECOL Ol dz Mise OF @B 5Is” dMYf sdz’ L 2j s

[dzv et wOmMMEslstdd dqLojfds) Onddilsssdy,

9 dH:
m(x) ~ — (1)

1 H M Witz Y@y 04 ls CsdzdyjMmisets §wsMmisxn ydmj d,
v OB dzd 1OidyO 1 02B S B G6tcOL d3d
stsdzd yJ mlsets MissdzB ytso

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13

8 |14 ] 20| 26 | 32| 38| 44 | 50 | 56 | 62 | 68
9 | 15| 21| 27 | 33|39 ] 45| 51| 57| 63| 69
10| 16 | 22 | 28 | 34 | 40 | 46 | 52 | 58 | 64 | 70
11 | 17 | 23 | 29 | 35| 41 | 47 | 53 | 59 | 65 | 71
12 1 181 24| 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72
13119 25|31 | 37|43 |49 | 55| 61| 67| 73

glstets €

OO IWIN|F
~NO|O B WIN
(| D~ | (D~ | D[ D | D

#dzj Htse Olsj dz! dats, LR dted ud M sjud gPH@Y o H ) Hzip 2 J
or ydmdw jlsmv & Wstdkzdj

W[BF[}':”':BF['ST}, (2)
GHB, =p; Py 9, ST-CBdZzd U Miso s MmistsEzpathlz &S s ld2ydzj
4 &Z20yodzO d3" t©WOLHJjdEZJB MissdzeByr o IsOB dzd gz dz(j 1)
ST,=1d
ST, =e™, 3)
G Hy=1..x.

| | | | | | )
I I I I e o o e I I
ST ST ST, STy ST ST,
tdimzdesS 1. { OLHjdzjdadzer j] MlstsdzB yr

Clsts L dzOYOjl, vyt f§jtor?2 ddidsjteoOd BEHjIS ds,
BijyHE 4 d 8, cOOBEEEYRL dazsf 403 Mmlssds yodd.
GORsH MY &jyHE Mssdksyodkd 404 d 26 489 122 12
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v OB Z@y Olsth’uO 1 028 SHe@ 5 (
ploplo|lololololo|laly|al 2 = | ®©
vlu|la|lala|lalalu|B ||l € E E E |
glElFl E|lElEelEe s £ 4 é

0 N ™ | < o =
ANl | w|lo|~|0| o : : 2o |12 2 |8

< <t < < <
C[deLISJtG 2d dzls j tso @ 3d dzlsj tco Od 4cfdzls;tsa®c1
1
2|18 |14|20|26|32|38| 44| 50| 56 | é | 2408 | 2414 | 2420 | 2426 | 2432 | 2438
319 |15| 21| 2733|3945 | 51 | 57 | é | 240 | 2415| 2421 | 2427 | 2433 | 2439
4 10| 16| 22 | 28|34 |40| 46 | 52 | 58 | é | 2410 | 2416 | 2422 | 2428 | 2434 | 2440
511117 | 23| 29|35|41| 47 | 53 | 59 | é | 2411 | 2417 | 2423 | 2429 | 2435 | 2441
6(12|18| 24 |30|36|42| 48| 54 | 60 | é | 2412 | 2418 | 2424 | 2430 | 2436 | 2442
7113|19| 25|31|37[43| 49| 55| 61 | é | 2413 | 2419 | 2425 | 2431 | 2437 | 2443

udZJHIzBﬁOWde)Z@Iﬂ(Dm@quZCIZ UISWSdZJdZdW ftoesmMlssets yd

l—_ STiy
p ([{urmqer:rsu rrpucra:xqucp_r:) e L 55“?‘1 Ing E-FT 1] Iy FT‘. nET;i_.] (4)

Hoar4gecTeo cTondnos - STi—5T_y ST;—5T;_y
sifiter & eorydimezdd o jteswisdsihls: §we dj ddW
Jdzls jteo Odzj . Clts LOHOYUO C dzOMMdujMmMSts2 jtstedd ojte

STy STjg v ©
m, Mg Yy | STy} Wl ST;_,)
P (T) i (T) o ( ST;—5T;_, ) ()
RMy b L bteO@odzj dzdj (5) d Ctddyjmsets Mmlstsdsyt
ROl BOIdU M s By dHOd ] umsmsr" ydqfmj dz BdzdL daj y

M,[x] = (7_'”—7“'—') 51— 570 - L f"r_’} ©®)
RMfsd LY YWsedkde (6) fesheddder]d &GOl dokd
M,[X] = 0 hﬁrmﬁi} -

ST;—5T;_y

[ dzw omoquo Wsmgzmr (7) dmfsd Lkjd §edL dOt
o' ydmdzdd ftejH]jd

M'[Di’]
T (8)
9 SH
O ©shdseOdkdd tjLbkd sOstss b fEsddasdidyjsas, o 1 ot

hj2 o jbWisdshsds?2 ®&sHjddkjs @OfdsEd,] i
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1. uvdfset? bkyjedr 2 §&Od () wdpfesddzds ©a9

L Gdzdzf gt § O LI
sBtOL s OdedY d deOEZSCd (iMifkBdzdSd sOLORMIsOd tslIs 16 Gz
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1 O0jhg o 03Pz
D. r"BOdWss OIs" dzHOOD" ¢YIEBJ EV' tcdz' OyOPEGEHE] ¢ j Is

O dzdzs s O P O ZOHO 1} W OcEtste Isjtstej B3OMT dz' w B tedzj " j HDdzj dzH j
d. 5. 1 QadHuBolsrw jwBjCIlsjte'dH] 1 dJW OBt Isjtstej i3OM" dz" ¥ HDdzj
Yydehr bikteOdzr bkjtstej 30 Bts2 " ®REGHIH G HosdpjdzH j 6] BtsdzOl' dzf

v'tej C fgEfusjstgdzzL ©, COkjl, kjtttj®O, Is'¢ Brrhilsr nheot

1 dW Oetste Isj tists Sd30dE™ tor h Is T Nhpgmtr hilsrw YyYOB' t6D0
BO2 d&zOdz" Mmisr " yrter BHO2IS" dz €J BRI IstedW sjtstcj BOMT
nNhertr hisrw cdif slsjlcgiaa’ Qiffyr frpg)dedz dfo@Islz Ik 9 OH e OIsIsOte O
s"™yr tgr dzH OO O dz: Gdf slsj dzzL ©OD O S"tcDr L " ZDOdz § 9 OH
CoOHWKOIIsOts OkzHOdH Ote™ dzr W Y s dzH ™ Mr dzO Isj w.

1 % Octste jtctej BOM" Yr fny Oh O BN dzO2
s y" tef &BH OkzOH T : Is* ¢ B tg! G hlsr w
cdftslsj dzrL OMOEA OIS T COljllsjts" T odgr W
YsMmrdH' M dzO Isj w. H K

1) roCddH HDdj dzH j a3 " . A

DBACIS' € B"ter hilsr qhpgwtgrhr dg h fr  d3g
COljlslsjte' dzj dz CoOHtOI Ot F a qdf slsj

s tcOor L " dzO Odz CoOHtOIs OkzH Odgr
CoOHtOIsIsOte OkzH OdzH Ote’ jdfr judz' Ydis firy
YO dls.

Cc OdzddB=a, AC=b, BC=c, ¢ 1S Ols j ISFBAE] «
C 9o OHtWOI$FBzBA=AH =HF =a, AC COIjls
GKCAC 9 OHtc OIsTGK=KC=AC=AG=b, BC
cdf slsj dzlBDEH ©@ dzOH tc BBEDE=EC=CB=c D L E

172

Is " to




¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

Odzr dzOH T .
[ D dzj cZHBE =1 FBA,
| DBC+1 ABC=1 FBA+I ABC.
Jmr HDABD=DFBC( 1" B"tc" h IsOte -Nls j vBHj dec' 'dij'Ww BIsS2 ' dzh O
AB—FB—a BC=BD=c, | DBA=1 (FBC).

o &S, = BDLJ,BD-lstGIsOY <00 15 @ tiz.O Y BS}B'Cﬁé.ﬁjFBgFB-IStGISOY

s OB @Biz,tstsoy Bd' Cls' (HFBAY b @ tc\OUBPDIdZ 3 dzlsB " to™ h T Isjw h(

SHFBA:az'

[ mr ) s dARGADZS © OH tc OIs '"CELIBs dzteclsB " tor N r dzr w Isj w h Od
HDdzj dzH j dzj H ' :

SGKCA:bZ

b iz B "SR 8B e, = Seosc d2d BISHRaL + Sekca = Seopc dad B34 M d

a’+b* =c?

hroOHT .

2) 1 dWocest Isj stcj d@zOMr dzr v
HDdzj dzH j d3d dzjrte® gl Qutc B abCaefitgm j Is
ABDE-C 9 OHtOIsr B jto' dzfn' da.

AB=BD=DE=AE=c.

DABC-Is* ¢ B"tgr hisr Hhpmtrh
AB=c, BC=a, AC=Db.

4 5 dzBDABC = DBDK = DDEL = DMAE -

s* ¢ B tgr h[gr Ihgutgrh E Odz
KL=LM =CM =CK =a- b. [ dzH ° BJ ' dz6 § dz CoOHWGOIIsr W
OkzHOdzr dz IsOB O3 L :

4S
SABDE —2 SKLMC’

c2:4%+(a- b)?,

c’=a’+b%
3) ¢.5. 1 OodHolsrw HDAzj dzH j A3 ' .
DABC-Is' € B"tr hlsr nhguterh Bjt' dzi B " dzH O
CD-Bd ' Cls' ¢ Btsdzir dz. sBdzH O
DACD ~ DCAB, 545,
o AC AD
dzj o34 MJ D
AC? =ABGAD. 1)
AB
DABC~DDCB, B "Aoedo c A
e dzj d3j MJ
BC? = ABO L. 2)

(1) Bjdz  (2) SjWHjEdjten' ysmMO2ry, MmsdHO:

AC? +BC? = ABGAD + ABA D ab K .
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J s j tOdzr y BdlslsjtH" dzj d3d M d SteEOtc 0 O L 1y jOyls
ZzoOMmisr ter &ZEHO. 1 OV dgH OBOHO " dzZH O2 BJlsls® OdzlzH
¢ dzc jdz) Y OWO Bjlsls' w B MOdzr € dzls' o' dzg j da.
vjte'fm ' &z BH' BilblsjteH' W YOWO Ibklitcdzj te' dz OdzkzH
tcOd3jSlstalsly WH j DerPtc W dzflz§ dpd W tzDtc Otey r dzr  Is 1l § diz§ dizm ‘OR 2z ok
Isls* w d3f MOdzr dz CEtmMjIsj d3' L
1838%. A.[fddHddze Is"tcOylsr ' dfdz§—-1 © & dz0 @rlizH @ |
dzi Y CRIMPBOdKR stcH' W dB@popdegH jto' dgf Mp2CifMm fMmjoHsmW,
BEBM@OIST dz dz SEtmjlIsis’ .
1 fmMjoHtsMW jtcOdzr ¥ BdIslsjten' w (Taghdeeizg €CObEhC O
Okz®lg stz v tteddkztgielsh j (1

[dzr ¥ fOtcOdi3 stedz’ € Isj WHJ kdzj IS OWH (

X =cosu Chv, ¥=sinu Chv, {2l
’ :
L
A

Z=— [ V1-5h% dt.
rowo Isjte' i d' d2 BEeOBelsstz ©d
L1 OkfmMmisr Yy d' d &gH' jMmifljkz uh sz dgH
dMmiflsjd S$[3]:

ELGjt' MC] "hr tcOlSOA" L :
X = (3cos2u— 0.3cos3u)Chv, ¥ = (3sin2u — 0.3sin3u)Chv, !
x, = (—6sin2u + 09sin3u) Chv,

v, = (6cos2u— 0.9cos3u)Chv, z, =0 1- cyper
x, = (3cos2u — 0.3cos3u)Shy, v, (3sin2u — 0.3sin3u)Shv, z, = —/1—5hv
Xy, = (—12cos2u+ 2.7cos3u)Chy, vy, = (—12sin2u + 2.7sin3u)Chv, z,, =0
Chv Shv

Xy = (3c052u — 0.3cos3u) Chv, v, = (3sin2u — 0.3sin3u)Chv; z,,= ———
V1—S5hév
Conupa Gipinmi keagpaTTHIK dopManLly KosddHuHeHTTEpl MBIHA TypAe Gonagnl:

E=x24+yi+z2=(36sin"2u—12 = 0.9 * sin2usin3u + 0.81sin’3u + (36c05°2u — 12 *

0.9cos2ucos3u + 0.81cos*3u) = (36.81 — 10.8 * cosu)Ch?v
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G = (9cos?2u — 6 = 0.3cos2ucos3u + 0.09cos?3u + 9sin’ 2u — 6 = 0.3sin2usin3u
+ 0.095in*3u)Shvr + 1 — Sh*v = (9.09 — 1.8 = cosu)Sh’v + 1 — Sh*v
= (8.09 — 1.8 = cosu)Sh*v + 1
F = (—18sin2ucos2u + 6 * 0.3s5in2ucos3u + 3 = 0.9cos2usin3u — 9 = 0.3sin3ucos3u
+ 18sin2ucos2u — 6 = 0.35in3ucos2u — 3 = 0.9sin2ucos3u
+ 0.27sin3ucos3u)Chy * Shv = (—0.9sinuw) ChvShv
Exinmni keagpaTTelK dopMaHblH Ko3hdHIHeHTTepiHIH ToABIMCEIS TYpaepid TabaMbls
P (—6sin2u + 0.9sin3u) Chv (6cos2u — 0.9cos3u)Chy e ST Shin =
(—12cos2u + 2.7cos3u)Chy  (—12sin2u + 2.7sin3w) Chv|
V1—S5h?v[(6 = 12cos*2u + 6 = 2.72uin = sin3u + 12 = 0.9sin2usin3u + 2.7 = 0.9 =
sin®3u— (—6#% 12 = cos?2u+ 6 = 2.7 * cos2u * cos2u + 12 = 0.9 = cos2u = cos2u — 2.7 =
0.9 = cos?3u)]Ch?v = (72 + 2.43 — 27 * cosu)Ch*vV1 — ShPv = (7443 — 27 =
cosu)Ch*vy1 — Sh?v

L

M =0,
, Ch*v
N = —(15.2? —45= CG.S‘IL:] —
vV1— Shv
L'N'=—(74.43 — 27 * cosu) (18.27 — 4.5 = cosu)Ch*v

—(74.43 — 27 = cosu) (18.27 — 4.5 = cosu) Ch*v

K= = = —
{(36.81 — 10.8 * cosu)[(8.09 — 1.8 = cosu)Sh*v + 1] — 0.81 = sin‘u = Shv}*Ch*v

—(74.43 — 27 = cosu)(18.27 — 4.5 = cosu)

{(36.81 — 10.8 = cosuw) [(8.09 — 1.8 * cosu)Sh?v + 1] — 0.81 * sinu = Sh?v}?

1 OOz Btoedgjtelz v  Mm 2 Cyondzi[ O[; 0;2 3] OtcOdzr Y IsOte" da
GOkMmMmisr Yy d" d &3 Ijt’' ) dBodeH'  -bdlg] Ms@w3]dizc M) O dahC
hjClsjdzjls' dg' dz CEtoj &3 L. DHDOttOMmMIsr tor &ZDOdz BjIsls" W

CotedL Sdels Pz Yis Oted3j dz Y d B3OdzOte" dz sOB Od3" L .

HtsdzH O e tedL sdzZlsOdz? Y d BOZzZOte » OdzOfy ®dz jyBdzjh Bws
mMktejslsjte). 1 "dz YOwOmMIsT t6fr &zDOdz BJIsls'" w B' t6' dz' W °
spte" LHjM jSCjdgH' ¢' dzg B' dzH ' toj H '

2- cypet 3- cyper 4- cyper

4fbtejlslsj & OB d W o jtlsdS OdC j WwBL WY &6 Y iz C
1 J Is
h

b lgjet©dt ¢ 0 CEdJ 6 d3d dz MOdz" dzDOdz 3 OWO B J
CO Ispte' LHBMEICY Isdg’. dz CEtc] d3' L
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5- cyper

stsdy &35j dz yOWO Bjlsls' W ¢Okmmist v off dz' d dz IsQde’" dgo @
Bjlks' W §'h df OIEN C G Olepits’' LHjf Bjls BSd § h' DOH!

CHJBdJjlIslsj to
LABBjdSts 1. uv. 1o jtidisilsd tlstedyOlsj dz dzts? € @8 d L dz’
21 cftse ¢. 4. IMjonusMW¥jiteduiMSdy ¢ o jten datflddgi. 1rlkdtc dz0O dz
3. 1. LA , [.).zdSCddz [ dWWitjdydOd d&OwW ¢jsdjlstedw

R L2171 o1 R &

Itof 13m vrmy ] 4R
J{ R RYTUY[1RR 1 (rsfult

(1 B
am 1 flritmy Jeurs
DOE2HOMBY ., U|SJdZdWLISE)O r. ¢.
PCIssBddzmMC d2 tjcecdBdzOdz! dzr 2 csdy.lz HLOAERE® @ dzdz” 2 |
dClstsB $ OL OR MisOdz

N

¢ dzdzts Is O 7y PWzdzO W OB SISO foMmoawh jdzO dMmMmdzj Hise Odzd ® lJ’ ddos
bjrdsdzsed? ftod dLEzyjddd dzj Slstste’ 7 fso jtendasilsj 2 o tem
sdzt yjor j: ffigswt®) o3 dede’ § Isd - desdztseEfiyfls: .o dL 2OdzdL Oydw, ftsoj

dlstej] i3 IsJ dz! dats g , f sistsw dzdzts § tsB dzs 9 dzj dzd | L dz0 da
dJdotsHdls € djtsBatBHdBSMISd d o] f sHOo OISy d&zWv o3 § s
SHdzs?2 Mlsstotsds , LIss tBMisswisj dz Misats MY sMmtse Ml
Rceismis Odzts o d Is mw f tod yd dats 2 CedLdMO BKOL 5o Odzd
JYsHOO Olsj dzj 2 ftcd ©OLWLOMSOdJ dn dzi se tsteyd M
J Clotetsdadz’ = Isjrdesdzsed? Mmazzydl MtejHMse 5 tGJthZ
mMisslstew dzO Ists, Ylsts 9 Isjishdetsdztizs dsd ¢ & Bzt ¢y O Y ks fiip
JmMim o COyjfme, c¢cYtSHHjteyJoOsNM jetse Mtcj HMIso
hjd3, odj oMmMWwitet Mtdd) ddy, fwtsyjmhn tBlEZzY]
tedBOyddede » Isjrdesdzse d?2 [ 2 ]dz Qs fifiist ) ipdzts  sdih
tc ts dz! ftcj f sSHO9 Olsj dzw ) ZyjBdesdz ftesyj mmy . ¢
SHdBs?2 LOddzsjtej Mseo Odzdztsmis! ¢ MmiskzH j dzlstse . [
Bzdz MO@sMistsWisj d! detsisd §tod o "rffdizifj@gds] Btair
d

SE 8 &

Cdibzd sOdsO [ 3] .

) dMicd LsoOddjd StBif'“ksjtd 7 fesctOd
HUSiLBdd®® Ols j dz' dzgs2 HjWilsj dz degsilsd flskHj dzls O,

dzts 2 Mosmistsw Is j dz! dzlzB tc OB RlF i §f tofg Bi EHZ Bdd ¢ - My
duds! s ydasfHezsOdzdz” 2 Y SHABSH o tBLRYJ ddd.

w G

oJMlsjdz WOCI, ybt yjddses ¢ MmMfsmsejd dzyhj
dzd IsjSMissoks dqdzd LeobkSCtseks . | O0dzdydd ddzdzs fimls
COjtszesEHA BBz EMotsjded® BMEYHOJ diB" = W o dzj dzd 2
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BOlsj B5Osduj MSdE ©OMyYY sse d dmifdj Hse Oded2 bkHESB &
ceoOWduimMEésds adHj. R jMmdd ©Od M"j yohj efmjcets dMm
HGOCLO®RE 2 UOds fi) dso' i3 oL By desfmlsw i3 Mo 6]
MdlszOydw dL d3j dzd dz

Oofm+ [5].

[ MtsB j dadets ff sdzj L dz' d3d llso[ dztso | otsL d3tsy dets s d
fsojterndzsMmisj 2. 1 0O0dzj St daj SCOYH'™ 2 yYJsoaj& dBsyJls
WdeoktokOdfds dsH Ztc Oo dzj dzd v 3. ClsO dHiw d dzicdkzd o ¢
Qo lststcOBd MlsOIs: d © 2 cwkzffOr MbkzHjdstss 3 ¢kt
c[ObjdkOIdyjmMSEs] d Stk slsjtodets] BsHj dzdtctse Odaed j &
f OtcOdzdzj dz' dz6 sEAswiddzr = cwkzff Issets yj b0, ¢
Mse d&zOMdets Istcj Bsoa OdzgdWv o Isdftsoets? d kZyisdes?2 ftotsctcO

RLEYOj B jJ ftceojterndesMmisd BT dzd Efmdztso des tcOL H j dzj d

1. ftsojtemndzsisd otOh jdedw otsCteclze tsMmd;

2. fwoojtendasiisd otOh jddw 5 M teOdd;

3. IstekHdzsls Gesfg’fj 5o jtondatsfylsd, L OHOdd j ktOs

1 sfqdzj dLEyjddvy kjtstejlsdujmMitets KROjtedOdO ]t
fsfistetsdls! L OHOdadzlz s Lk y©OxCAsK-didlfj = jdgintalefsHids@ dzr o e ON j &
shf r( §&E[-p/230/2)) I ttkzSd. 1 Olsjdd Mistzae j s dzts fif s'fn,ls to
Cod3f ! “Isjtede | 56 OB .

Y = oeeosa - = S 2 3 :
J . E//'/-- -\\
— \ \\\_-_ - e ‘\_\..... IIII."I
‘ - [ \ I."I
\ /1/ | \__\.. |
A \ /
I L '\_\ __/"f
’ —al \\\_ /;"
tdm. 1. [swoL

tdfm. 2. 1 shstes] dada

| shlstesj dedj o jtendtshlsj?2 oltsets d btjl! jdts
Ced3f* v Isj teg .
x =(L.5- coa)c

Jco
y=(1.5- coaO&nv
Vo

Z=—+sinu.
2
ui & PP

- Vi [ o)
tdm. 3.
8 3 3H olststotsets tOL |
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codude? +163
x=—&§ “chy;
Vu2+1
sin%éelzﬂég
y= —chv;
r.\/% Oshztdt.
uZ +12 tdfm. 4. 1smbsjc
ui gOSSpE V|[l,3] stejls' jEets tOL
CCM jtedgj dzgls § 5C OL Oz, vylsts ftedazjdzj dedj Ctsdsf: & I
0  dzzyh jidsttlzd BOdzd s KO j OO d kmetjdd® jCEfs
&ZO ¢ dzv H dzs s  ;
0 ftsorh jdeds dadelsjtejmMO ¢ JtojHdBjlsk dLEzyj ddwy L
f tots ¢ to O B3;

0 gqdzHndo dHEZOdZdL Oydd sy MMO tBEZyjddw d OCL
nBH] JGB;

o L Csdzsd3d dzd o e sy Odzv Isd v - .

tdLrbkd sOIr 1 CMfjtcddij dzlsO fYtsHIse jteHddzd <+ WWJCls
sjrdesdzsed?2 ftod dLEyjdedd e jterndetsmilsj 2. | Odz' dzj 3
Oolststelz © ftsdmMej deseor n, MmMootej digi dedz” =  telrf§ jdslBcpW .4 to

ltedosd dad dedy MBotej d3j dedz" » Isjrmdesdzsed?2 o vy B da
ZOfmistswh jj otjdv [6]. Jdifmfsy M bjdk, dhfsd LS
Meslse jlsMisoaze h j2 foHeBlstsoaCd EZyohdeamw o or Mh dna
fsHeEIstsE] ydodzdmlsse weodw jlsiqw S dzOoade" &3 Ctedlsj tod .
LO9 jHJddW.

1@ M e sHdgW " dzd 2 HJ dg 9 dzOH j dzd didz8f © % dig® Jj d t=fdat
dzi sB - BHJ BB Istcj B s9 Odzd j ¢ My j ydodzd mistz. VIRV
ftedmyf smMOBdzde Ols! MY d ¢ CpflEdetse @s d3j dgv s M d isMW s
sjrddujmMitsets et MO.

[ dlsjtcOkiO

1. dMsOW:! joa O [ .5s., [ &34 dzd d2O R . T . Rdzdztso Oydtsdzdz §j d3 stsH
rddBdudi MSdr M jydod desfplsj2. // 1 ifmlsded¢ 1s30L OdfiS.s6 s Isj - dzts
2. dbdzj SMjjo0O .1., dtdHBtoYytse 1. u. I mMse j dzdets s d ftod

Bzdz' Isdd3j Hd2dz' = Md m\8IjIdeJ te/ts/f) i @ l) fiyg GOz @ e € 52 Ctsdalh j 6] dzyd
offtesmr ctOWduyu Mitsets BOL o Odzdw dBsdzsH jyde. 2007.

3. stsCkztesh dad S s9 Of shS Pdzj 9 O V. ob. R sdz' L ts9 Odzd j dde¥ s
sHOo Odedd ctOW dud MS da VIIH dfin Yl fretfrgfd?. fy Syg/As @i e @s2r € tsda¥ |
ZOdzt dzf | otsftets ctoOWdyujmMSétsets tsSBOL s OdzdVW dBsdzsH j )y de
I sLdw S C. 1., zdSdde dg@wl .¢ jrsgdfjWisjitaafjvdzy dfQdcots] [y dzQ ¢ & GGl o t
vOBOty dzS 59 O [ . l st ORRBBAZOY M HO HAzZY cOW dWIJ ME 52
sfimd2 MS-BR Is tdz@ by @6 2 CodeW j o dzyd d cOSCkzOd dgr § oy to
Hixde. 2007
(B3 &z d2®O R. ., 1dcGb¥WtejoO [. [., 1dCtsdtsaO 4. ¢. [
d3 d o dOkydes diMmdzj Hse Olsj dz' MSE BB kZdedoe jtemdlsjilsy [/

194



¢O([rodr11ofBorfduvrRsd rcrir RIA[t[OURsOE [m@E[YOte@dr v O dzr ki § &Hzf fptcd deyd

Yot ofrovtfrr Jrtwfprlr vserrofrtrw zrzvu

1YL BOODOBB jIstse D. 1 .
D. r"BOdztso OlIsr dzH O0" QGlYHSEB jIz dzpg jtetett) i Is jdig "‘d3dzj ¢ yjIs E
O dzdzts s QYA O ZOH O bptelslitedz § OO IstedBj dz Bjte' dzcjdz > 5D Oter
||fr]r dzr dZOOdZ
s’ d&zls MEQWQdE Ists, BEGH, Idsibte dig, dzH  {tko, d of CRigjQMAiSjldS t€H © W O dz’ Y s

1.0 OOd3j ste’ d3j dz BJjt' dzG jdz sjwHjlkzdzjte yn2jiMm" dz b

jley-\/ﬁ:x,
Ix+y=a
Z4JhEOmMr Yn2jcjof peBRGilst d' W Il &3¢ " dz dsp dzH j 6 dz
x2 0, y2xa20,y2,y-x (1)
rN2jde W B ' t6' dzg"' ISjWHjEZH@SS o OQ@@lsisOf, jS' yC
y- X- \[y- Xx=x*- X

b 2 lsOddyyxﬂ (t20); sdzn O
t?-t- X*+x=0; (t- X)(t+x-1)=0.

1 "HOdz
t=1- x (2)
[T d2O yn22jdd OdzOd3r L :
eJy- x=1- x,
|
[ Xty=a

I"H@HA- X, BB " dzr B 't dg" ' IjWHjkEE] yYB2TY{, jJ¢° 3O
a- 2x=1- 2x+ X,
xX’=a-1 (3)
I H&dEVa-1 (x,=-VJa-1) -Brd hjh' & Bt dZéjd yn2§
y,=a-Ja-1L1"dz OB’ &ZzOOdz IB' todzjteH' Of Otc BRHIGH' db I
KjWHjEZH' YOdODOkOdH' tcOIs’ dz " Oizs WO sd dizH § @B Bz @32 1)

lsjWH' ClsjtoH jtdz0 B OO Gtzn | v SOk HO@BCL BEO B L dHsdprd®  (
1¢0¢20dZOds" L. [ dzHO d5" dzO@ NN 2 jH

¢ 5=a 1
| —
iy,=a- a-1
1¢a¢285dZ00dH O (1) kjWHjkZH' YO&RZODOISOdH' GOHT |
wN2jd W hjh' & BEE&OHT .
(S dz" ' 5-0@eQ? ' d2"' > ODHO2HOWR 60O § PhPMmis’

OzO3" L :
€ x,=-1++1+a
|
iy,=a+l- Ja+l

uisdz i3 dz, IFOEDOBES &0 Ogzn@-1; y,=a--J/a-1,0da20 B 5 zD O dzH O

X, =-1++1+a; y,=a+l- Ja+l.
2.mf OOz ste” g dz Bjte' dz@ jdz IsjWHjkH" h jh:
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1 N Sin° X+ (4m+6)sinx+m- 2 _ @
sinx+4m+4 (m+1)(sinx+4m+4)(2m+2- sinx)
Indz SjWH]E MOe®ikgstc4d) U Oy O b dzH jris, -deH j 1 'Odiz’ Y
SjWHjEH W hjh ®BHjte' & O " Ok’ yOdzODOklOdH' o
(sinx+4m+4)(2m+2- sinx) , O. (5)
lltodz) dzH ' 66 j dzdzj dz S j 2 ' dz, 5" dzOzOtH' OO L :
sin® X+ (3m+5)sinx+2m" +5m=0,

- 3m- 5+,/(m+5)* _ - 3m- 5+(m+5)

sinx = > >
(4) h otk ¢y te' §, d&F dzO 112 jdzjteH' OO L :
ésinx=-m
t-1<mey,
ésinx=-2m- 5
B )i
i -3¢m¢-2

(5) hoOtlsls' IsjCignel§ P L soflaz BY) dlspdzn jto' dz ( 5)
B ZOkzOtH' Od&zOd" L :
9}y m=-4m- 4, m:-g,

¢ )rm=2m+2 m=- %

I

H)>2m-5=-4m- 4, m==,

N

dJ r2m-5=2m+2, m=- —.

I

Oy pdzy (6G) I'h@-t@éSﬂlSGWG—f@i’H)DII?Jﬁ]' ELGJ hjh' d3 BJted

X=(- 1)“+1arcsin§+pn, n=0°1,...
r Oz OB ¢ j £3¢me¢-28 s5dzf O, X s@EA"Garcsingm+5)+m Odz jGjt
-1¢mels ts dzfr]G),m,B—‘%tr;;3@lsydzd3®fr]G)(2 = (Wdra@simm+m, n=0,1,...
3 pf OtcOBj Iste” d3gj dz Bjte' dz6 jdz IsjwHjldzjte yn22ifm" dz h
ex+ty ..
| xy+1 (6)
FX+D7+(y+)*=p Y xy, -1
rNn2jd v B' tb'dale'dd d3s jpaDrigik ZDOyz®) ek0. L :
sx =1 sy =1
O)lp o 2 B)F o 2
fy+l=°4{p°- 4 [ X+1=°,p"- 4.
Xy, ph OBO&ZOtr dOY s’ MOdp?@ OHctisdzTO dehdzydly Qdz 1 ' 16
Y ODHPE22B B8dZDOdZHO (6) h Otcls Bter dzH OzAZO2 H ™ .
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r Oz 0§ ©jpe2 x,=1y,,=-1°p°- 4 %, =-1° Jp?- 4 y,, =1

4.0f OOdsjlste’ dsjdz Bjte' ke jdz Isjwm L u' Cls® h jh:

sinz(z- £)+aco§ X 2 E,ai R
2 4 2

ZzJhm'mdz sjwunjise'] &jdB Wiz BSAZOHT :
1- sinx

+a(l- sin® x) 2 %;Zasin2 Xx+sinx- 2a¢O0. (7)

0)0=08 s dz @SBXCOY p(2k+1) ¢ x¢ 20(k+1),k=0°1,...
B)O, OB ts dafy@H O

: - 1° 4/1+16a°
sinx = (8)
4a
(M pdainX ¢1" OtelslsOte’ dz j MC jtefmj s, & ZOEZOGH' O&O\'
éa>0; ea>0;
! !
i : V1+16a’ -1 I : - J1+16a® - 1
j-1¢sinX¢ —— , §-1¢sinx¢
I 4a I 4a
cOodaf OB sz O,
J1+16a® - 1 V1+16a® - 1

20K+ p - arcsm— ¢x¢ 2p+arc5|n— 20K.

r Oz ogre: jGs0, 1sdz+p0<+1)¢x¢2p(k+1) J G‘,D[.GO,tSdZH 0]

p- arcsn—“lfsl 2pk¢x¢2p+arcsn—“1{f;1 20k, k=0,°1°2,

) OtOdj sStedsj dz Bljdy talzc Gsjzlz Isl§ pwf)' LH Sljte hjh' dej

SdH O0' f OO\ IsteH' W Od YsOdkk Sed f)' Bj ke & B

50§ OO stc' dzgj Ispbkjdn' dJqowOydsdOdHT Y Isj WHj kZH
(@a+x)? +4/(a- x)? =5¥a% - x2.

ZJhwjywHibkrn' W jJ&° YOO" dzHO CEZB HDWGJNJGE4 Mhroo
(a+x)? +64(a- x)? +12%/(a’ - xz)(i/(a+ x)2 +4/(a- x)2)=125(a2- x%),

(a+X)? +64(a- x)? +18/(a2 - x?)? BR/a?- x* =125a? - X°).
Indz SjWHjEH' DR %% 2T @h OHGEOE, § HSEOWOd OO &

65x° - 63ax=0Y x, =0;X, _66?

I"dz kOBT &DOdz jC' hjh' kA fa<+E BtOted jydz 03 danH jol
Y OdzODOIsIsOdzH " .6 OIs" dz@ dzO Isj S Mj ez B Otr Mr dzh © S EL X 4
6.0f OtcOd3j Iste* dzaj IsplkzjdzH' dJetcOYdsdzOdzH™ ¥ Isj WH j kzH
fa+x+¥a- x=%/2a.
ZJhbksjdzjm' OdzzsOMIs™ oz dzOtcH™ Y sdzH OdzO R L :

5\/a+x:y@Y a+tx=y’ag.

u ‘Yy+Z =2a.
51/a-x:2g a- X= ZU
Of OtO®Rjste' dz W B'" &z ISOB' ZOOdz Bpdz dz Bjte' kd jdz Is
y+z=3/y°+2°

I1"dz sBjWHjEH" W JC° XY OOD' dzH O HDtejYJcd NroOtr{
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yAy+2z)(y’+z°+y2 =0
Iz Odzr &zDOdz SjWHjbk Sjdzjf' yn2jdjecj Sodo Od

gey=0
eyz=0 Hz:o ey=0
1y+2=0 Y ly=-2Y {z=0
y' +2'+yz=0 jey=0 [y=-z
f:'zzo
cte' yYYJig@&BD dzH J t6° dz dCe 'YdRROW", CJjdzdm" yNn2Jdzj toH " ¢
e
&Kla+x=0, }x:-a,
la-x=0,  Vlix=a
}i/a+x=-5a— X. }éa=0
T:-o<x<o

1 jte' dz@ j dz Isj whaznd[eR i ¢ R0 sdAFG A Xx=aB s OH T .
7.0 D3 OtcORjIste’ Bjdz Bjte' dzGjodz Isjwfm  LH' §l' h jh:

Ja- x++/b- x>+a+b- 2x (9)
ZdheSgwWmM' L S w jC Y OO0 dzH O € od® HytdsEOirO 2=ty de'.
ELGJtod3j 2 H" " , mMiBJiB" ", sjwm'"LH" Cl"w JG¢° ¥ OO0 dzH O

Xx¢a ypdChb 3o deH jte" dgHj J§° Y OOD" dz' W BpdzH j to Odz Y
sjwm' LH' Clsj dz

€a- x2 0, Ex¢a,
{b-x2 0, ~‘:x¢b, ~
1 )
%(\/a- X ++/b- x)2 >a+b-2x, j+(@-x)(b-x >0
esx ¢ a,
exta, Jxeb,
Ax¢b e'x<a ega<b
Tea x>0, e]x<b gex S gx<a
x<b ~
|Ib x>0, gex¢a d geb<a
Iea x<0, &x¢b, & x<b
f b- x<O0. g:x>a,
g x>Dh.

Indz 1 CodoOdzjdzlsls' € Islitedzj dev ' ol dzj telsij Wiy & ezh © tep
hjhzZH' W DH' Misjte' d3jdz SkOH' ¥ CsdhstezS ydwinr v
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rfd1¢t3 w313} [Duvz3[dt 3130
fovrfovrRsd[ 3D ddvduv3I[] 3131 1¢f3vu

126 O0j90 1. Wb
D . r"BOdztso OlIsr dzH OO (ﬂSHSBEQBJIZdEI[W) Jisdn dds jdgj d3j dijySsje

O dedesls Oy OL OB Odeizds B jtelz MOd&zOMr, MmMtsd w " dgHj d3j Slsg
JdzH jt6' dzH j G mMdwylr CeEflsjejdz ELGjte Misijteejy "hrtOEHO. 1|
sOdzOf IsOteH "™ W 3 D daj B' &z &3 Bjtokz MlsOdzH OtclslsOtcf filpr 9O dg OWO2 dedgily
sYkhr zOtcHr W YOB' dzjls' dg@ HOM sSEHO, Ddzjkdjlls' €, EG todz € yr
Y2r dz f BOMISOHT .

s' dzlsls' € Mk daSived sdzOdzr HT Yy MOEZOIsIsT dzf PISA ¥3®ts @ dgB OO diz" Yz, il O |
DtejCjl Isn@dg.tc', X OOH

AN dzS Y d 5dzOdzH | Y- dAPQ OIS gD iz ¥z SEElOHO Eds & Ml
sls' ybpdaj pDdzjjlsls' ¢ Yy Olsr dzOMls® $S2HODT HO2 Y
" il O EdzS y JremidzHdzQe’ MO OlsT dr ¥  OH Oddz
H
i Is

-ﬁ_x
Q—&_ ~ Q.

szlz ypdzgj y"dgrfm "Mlsjkz YOB ' dzjls' dz B' dzH" ' toj H'
Is Bd&z' f IsOB'" dzOH T .
Olsj 3OIsdC Odz" v ML Olslstedz’fy  Olsy Odz pdzj d3Hj dBBOIs
sy dzz, Y OMOBY OL, GIHHJd ) QdgOIstHXOrdaizy O uf(
yDdzagj ®BOIj BOdEOdr yYOL ' ted’ SOWUHO ybDdzj BT
Odz0 Odzkz' dzOf Ol Pdg@ls F OB ' TP OO dzH © f D ZOtL O dz" Y
YOEZOf , BOWdzH Ok, ftosBdzj 3Odz" v MPIsly &Y P 'OdizO telzp
hr DOtedzOh r dz' v " &3 MO tsd3] dd OQDOEDR" fipaizlz , B 'Ete’

NdbSC" L] B' d&ZE Mdwylr YyYOB' dzjIslsjH' YOdz fIs0O

PI SA mOdz yOteOdz' ¥ Y tsBOMr dzH ©O0r sy khr dzOteH ™ W W |
Otelsr yhr dzr or NHhtjH@Qr sPlz yy"L " tojlsls’ dz' ¢ , BOIs |
Y OtcOlst dzf MisOdzgke MOEZOIIsr dzf yIlsOter .

CHjlljc"® BjSlsjf BOODHOtdZOBZOM' , By Slsjf SCktefmr
Diclslltcdz' MOZOZOte"r dzO BE d&ZG j dz Y Ddzj WStz zOdzOte d3j d
00Mr tedzOteFO® j A3OIsd ¢ O dz" 12 MOkZzZODO (OtdWdkjlsde O,
OdzOdzdL ypdeij Is.B.) BEMX § YOteDM' bclsd @dz' B 5 &IEO zO

< W o =<
O% "0

] g—-x
"N’QI R o

—_ -

(I O
S @F O

T
]

BSd&ZzZOH' . dtsdgHT YIsOdz Pl SA L jtelslsjbkh' dzjte', Y OdgH O2H
N Ols Ol dzH Od3j dzls Odz! HT dH j W dzOteH ™ dgr B ' to' s’ o' {, E
WikzdzH O3y dzls Odz! H ' dHd YMLEjjlke dpr J f jSOFd dz@ O Kzj &zO M, cj6

Odz' 8lsOZBOYOdH " 3 3 b dzjs OE@ DdzaRH O © dzfs Malrh | tc
[Oj BOKdS Odz v BOL B"dzr dz kOWHOERLE e dZ daH | dzj 1
ClsOYr ter fIsOter dzé¢ SCEtMjllk YOy jllk' & ¢ ISEOHT . 1"
B2r dzh O YtsdzH OdzOHT ©: fMOdzH Ots, Edzh j Iz, BODOWdOIZ,
MsOldMmisdS O, MOdHOte Isjtstedwfmr d w 1« dzj d3j dzlsls j te' .
[YkEh ' ZOH'™ v SEEOd OIS pdEe O oo sz digdinls Odzz MO Ols |
kjCijtelz nh' dz 11 h FOQEErls P Ezjie s B dzte tzj to'(1:C J>NBYH O Isls ©
1Cjfmlsj. [OljkOdCOd ¥ MOEZOIKIT dr yIs' Ody YlsOkH
[O] BOdC Ok [uOdz’ BH' Y 'M DLJCJjls |r ODHO2 VIS
(02 BODT ) (y "L rod jCldsitte )
-JEMd jte (MOd- jazijMsjlskz (MksOdHOEE 44 Sd E&
- Cjw' fMls' € »iDH ' Misjstg dzGi dzi Odzststs| N J e’ dz' €
-ELGJ)itBldjﬂ. Y@lS@erfr] Et.GdZJQISJtGCBJ.dZ
. Odz' Vs OczcgO O (BOI j RO S Odz Yy Oi3OJ-Y BDOBHT Y
s‘ggm;m;qs;zH‘ ster o _
_ B 02 O T “BY [k X Dde
(sOff tsOdzr w B ' tg 5|V L BIS:
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Els,z' i3OIsj d3OIsdC Odz" v ¢ -0" dzr kg .
iMiflsjton" v h Otclsr dz
ISDfrJ‘dZHJtGH‘ Y 5 dzH O dz(@

hjh' o8 dz dqdalsj tef toj IsOY

- 02" BHOE, 52 d&zOE (

52 dzOEkZ X D dzj sy

hr DOtedzOh r de'pyln' dzH j to,
spfm' dzn jt6* dz2 E WH J Iz;

BOIsj BOIsd S Odzr v ¢ j digH

PI SA ifmjfljt Dtols Il te dz' Vs tcgDts @) t8'j toy Gl @Y IsT =
sjiCMmjte" dzjls' dg jMiflsjte. sltHjdz' &z ¢° Hts00Or I[sOf f
Ivdz O M tedzOdzOteH T St dzZHOk CjL " dHj ykh'r dzOt f
YOO Isr Isiifp' dgH' ok ISOZOY Jjls' dgwh jtcf "isBWDR O s OF dg
¥ Bdzm dg@, ELHjt' dgje' L Cjdzls' tej Odzlzr dzgO gl S dzH * €

Pl SA jMifljte' d w yY"tr dz o 3" dzgOdzOtcH Odz Is" tcOH '

Tektcjls, cwOWds, CifMlsjdzjtc ypdzgfj BOMYOHO Yy tMmrc
dzi 3§ Md B ' t6 OY" " tr ffjdz B" o' Rblstctzdzdsjide’ (O OB " d
M"tcOYIsr w YO0EZOB" dzgH O, H"tr i Bpdz' Bjls™ Y"teOIsr dz,

1OV OtcOIslsT ¢y BdtsCISO Bjt' &z jdz IsOYTr ter f YO Yy Olsr fy

fLdtlslsj zihydrudzgHrdg HjWej2' , MOdkzOM', CBHIsOWAZD Oz

PISAL jtelslsjz' dzH j ¢ ' Is®B® If)] dgEROGOB Az’ d¥OY Is T Ed tedz' €
Y tsteh ODOdz ER toH' W Islitedz OMY jCIs' dzj .o’ dgj dz B ©O2 dzOdz"

kOdzH Ok HT sOkOY jlsjls' dz, Yy ®s0OG®., NiCi E& t, GCb
“'fl']dZOHr.

sd L &Jdzdjsdz dzj fogoting dzj . - gey 3o M 2] d2° " jhE B
[YEh dZ w hroOwoOd jMiB' YOwLOfO2' &8 BSAEEZ' &I

BOt Mr dzH® EL " dzH " € B2 dzOdz" f, IkOdzHOEZ Y OMO2 0Odho,

[2z0EH" ¥ ®BOIsj B3O IsiddgHQider “ YH jfiRls djds j ClEjdglz’ CIsj todzi dz M

o OzOH Ok &Il iBE * dzgH * & °

TMtmigls® Y ' MYO ytsdBjd "jhizej IOdf" db

sdL Sjdejd imMfiflky dscdSOd ¥ 2 EZOEZHT HO®B IOl

[ DfMisll tedz' B Slsjf BOODHOttdzO®BOM" SO W Bl ®Ai3@Hs ') dizO
Okzr mrlsr ter f yYyHOEEZO@BOdGdzZY B  tcdzj M jE2' dz € j dzls' t6j 2 ' e

1. 9 mr dz o OdzG § B tc @) O disyQdalz’ " dzB @ G SOy '™ tor B dz
Y 8dzH OdzH Odz" dzOIs' dz R M@dgls iy @OMBIEGEATY Skt dzH O
dbtodW dsj IsdC Odzr v 1 toctsats LADE v =a8D0g " alze=p@R00 B s dzf O, ts dzH
ni?

PISAW stcOBBOIs™ dzh O i tfls' w BJte" dzlz’

mcl 3l oadn

PtcdzOdz Y OWO "Wwdzr Isj dzj W

Jdzrwy j¢ yYyOdkO 12.000 Isjwcecjfm
60. 000 Isjwey I"twOHT .

g1 ¢ D

Jd&z 02 MO2A" dz 4PdzOY WsQw Gty lsi'j tedn O,
NdqdzOkz nh'*' d vyodho 02 EOyrlk ¢jtj ¢

btodW dsd s C Odzr Y tcts § tcj figdy d W dig toulizlz ez«
Y sdzH Gsd@Bz C j toj € .

IULT tojlslBOdDdzr I StedzOIs bz

[ O j 30Isd S Odz" ML @Y O N pdzj 2S0OIsr dzOM

r OdH OWYsjr &4 Md3' to

4" tcOy W OegdgIslr dzH " Y

[ WG 3 BODOD!
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(r"tof@MzOB " : 10)
211 mr dz' ¢ CGjtsigjIstedw CE B ogOY IBORH Td@r OB J IsIsj to' dz' W

CEdzjBH jt6' dz IsOBE kOY 6" BT dg® yOl' Mt jMmifljts

[ofited &jSilsj (" v zasjt dakld : g Fdpulhss 1w, i 5 20m

BsdzO Cdz f Qs Odedzj dzj f df jH ' W B jls' &2 W OkHOdr dz ¥ b dgj

D
Is

2
tc
tc

PISAW stcOdBBOIs™ dzh @ jMjfls' w B 6" dzlz'
2-3 . Mmo v 3 roaeduv

Ujte] B jcia5d30dz " L T 2BHE3UZD € nOkZrL yOmMOk CjtjC.
1 w1t Ok LmyOMOEZ AL OYE dprOdgh jos j ¢ ?

; -~
NiddRH T WD jMifljc’ SOkRrTLH'T bkds'ttkz nh' d
r o Islp dazGy stz
ROJS Ok @ B BBYTC:  j dz Wiste 3O
OwGspfy' B &' L Bjls.

Y W ytedg@Idrrid3H " Y

I BsEBLOh O

[ " tof Gz OBY : 4 42p669000xn)

5 nNrw »dpfwrusB"ter hilsr fOtcOdzdzyj dzf Jf jH Ishhte' dgH § G
B' £0OM" &z w B  Sl' ¢' b2 GO dgHj wl g ,Sacdk, O)
fr Gt L SeEs3NUzY b defFF60 yels g fhj dg Odgroffy Fdir j C
w g dz j & Nhevter hilsOteH Odz Yy " tc ©Odz0D O dz.

o
niL
Ols j
O9H
tc O
VY G

2
9
f
r
H 1
r
(
4-
Yy O
y 02 fi
Y

O0f 4 ud

1 81t ¢95. N2H'w B €' 6" d& (YJjtHjdz BOMSOY, N

(3 =17)

HIaTeIp KoTAChI

2 4'11{Z0®sT tcH" W Bjls' &z w OkZHOd dz sOBT Wr L ?
InULT tojlslp'dznG Iskz
[ Olsj B3OS Odz" @ | @2 dRBH ¥ s 6 GO
rO4qHowdspm' Bd 37 L d3j Is.
4" tcOyY W yedgOIlsar :dzH " Y
[ Y 3 BD0ter
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(r"twfdzoa) : 6,16(HEHW323)n?)

r soOter Mmrdr f wykhr &zOter dz"8 v dBROIsj BOIsdEC Odz" v MO
Y"L " tejls" dz" ClsjteH" W XYd" dglst Or Bt d&ZOH' :

JYEEL B' dzydBdBBdzdzlsw Y GydgolO delz B' " talr' Cdis jdiz , E L Otc O
Ddzj BdzOWGHT' tej Islsj Iz, EL'dH' € Sykdzjdz 02 dzOdzr ik
sdzkz' ) ;

WL H(j dztels Il te dz' B' &' &3 ytsttdzOter dz 'L HJ U, Y Odz 3 OO
@Bopdz' Bils Odzz) ;

2 dzOzE 84 § d3j dz2 Y OL ' G SY d 0P 0 @ tiHzO HpEz0 0ED0 dzf) M diz
CELYOOMf jdz YOOk, f' ¢ tolsOdzOM CJL ' dzH g E L
YOdzr f sPMlsT tokz

Jdzls” BOY s Qfplss'fs © " 3" . " Misj zH'  fojdz dI dplOBA3@HIS
Cidz MMELH]t HiH'tcd" WEEtgdiyOp,;, d

1J2" BHQEY OtcOIls 3 D dzj BO22 dzOdz f, Y OWO Isj n dafsdzts
YJr dzH'" YIsOtcDO IsOBOdgH" dz' ¥ CEtMmMjlskz, YOwO hjh' d¢gHj

b tsdzf d3j de, BOIs j BOIsd S Odzr y fn Oz OBdzD @D 15 |5 AR O IHJE AP di=y
B' dz' BH J 6" dz Is'ddzg,d3H E BYtsHzH®O'dzOB jL ¢ jdz6jdz X O0DHOWIIs
OdzOIs™ dz WEdS ydosdzOdzH ¥ MOEOIIsT Is"d&zoO IspteBdJj dzj Iz.

CHJB(dJlIsls] te

1. mOdz yOteOdz' v Ljteblsjkdzijte Of mH c @O gz@stp dztlzC h m )0z s BB o
[l mOdzr YOteOdzr v L jtelslsjlzdzjtc O fic @BP@EBIBDERT 6 R0DAME B2 d2

2. lteddiBiter LOHOYUTfsM&OBj BOBGS |

3. PI SA mOdz yOteOdzr ¥ L | tolsilshjffds:O dpoH * fiils jridgjLdl , €8 2Y0"1tR20 dz.

4. P1 SA 2012 mOdz Yy OtOd iy MusjoedOls j 1 1 dandlsrd yej. d2jotd ‘3.

5. [ idHEZROGE @GR B SA. Jteddjter L OHOd]2 §t yisfj.dds, o
Ajdalste tsyj dz€ d QOq;fr]lsao SBEDLBo OdedY rRue] 1 ¢6J, 2003.

6. [YENT &ZOtH' W WYWEdS ydsdzOdHr v MOzOk2 @l 6" dg' zOBRLBER HiE
wdzls sty T figz 3 s Oter  fif f/ 2 BodBfLCORYfifls O ‘tdij s’ dz' w 2012 N d&zbr 25

o1 A

OMsOO12®.12.

sdf¥Jrse ¢B1L3If )3 AvLVYSARCS] Ot vrftRCH3I1 3D

5[ réoér3Jv3z vout o] 3

4 OzOtce Odha O
r OteOls’ dzf MisOdzz dBwBOIs | BZOIs dddY jB2O,0 ' [Ists @izkz, © DI O LdF) & filp

s sz dzj ¢ M 02 dzr Ws@@tc’ WERd¥ydy sdzH Odz" d&zOH T B' to
Y SdzH Odz" dz dgH T BOIs j 3OIsd ¢ Odz" Yy fDdgH j toH | : Isj sted
Mdtf ' &BH' dz' € Isj stedw " dzgH O, OfmMf Odz BB ~» Oded € OMr dzH O
Is 1l to dz BE Oz d3H J to' dzH | , OsOf "®2Is®@@@az@Pls d ¢ @dixs jyB IO H
HdWW jtej dzyd Odzn " Y IsSd WHJ kdzj toH | Is. B . Y sdzH Odz" dzOH '
WEdC ydw dzOter dg" ¥ Isj stedwimr dsedCOdzry y"tr dzrf dgHr
"My iblifm, HiKS, B"d bjtttdwd VEEHjCEQlEdS @by daj
YO JIsls' 1 dzj B dzls' Btsdzrf IsOB'M dzOIs™ dgh™ OF HOEMr L .

513 u’dzc;an 02 dzr 3O dz’ WEdC ydw dzOter dzH OO0 " DH' Misj tc
tsfyr H MsjteH' W CERIGC BB dz IsJ & IsOLO dBOIlsj BOIsd S C

Elslzd3sz DOdz0 hij@EdeQimpi2w @0k dZ W jW yYd' dz § ©iS
02dz BOdr WhkdSydwde v desd Hjte' d2 W Ow©Odr M’ dz® Ist

MOdgH' SjL Cjdcjdz HDWBjNjdjteHjaE' hjCljdejd M
NEdZ dzh j €' | Oted de¢ i th)s BQR) dBOdO dz' C S dE Yy v O 6" dz’ W
hjh '  dzjH': cllh Hjdj bbkwOd ¢ jmjf Hjf OlO&OL' d
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N Odzff * sntHj Isj ¢ Ctdi3fdzjEMmls' ¢ OdOdZdLH' W DH' MiIsj
Cod3f dzj €M 0O2dz" BBOdz' dz' v LWikztelzC qapwalzOtedz pjalz Jso g& h J tc
BOY MOIsT d3j dz, BOIsj BOISdEC Odzr w sykhr dzOcoD O Oy Mmr
3" MOdzH Otc C j dzls' ez BtSAdZOHT .
sJL GCjdzcjdz OdkzejBtOdZ' Y ISjWHjEZH' W jVW BkzEODO
Odzg j BtIcOH QDT d3p i) ndzd kistel ‘fv IsddiBd ‘dzOGH T . [ d&Odz ¢ j2° d
qdzsj ctcOdzH OZHO ypdzj CtL WWdydy dzlslsyj g s" Oy IsT fi
hjhkrn] Ctdkfd¢m MOdHOtH'™ W YOdHO2 W&popd BOt JCJ
Oy, CdzOMmMmd<¢ Odzr v DBodpjdafj dzf ' Cle s jCGa dzj € OdzOdzd
D0dz0O EL'"dz W O2yr"r dz CjdzBjIs' dz stsdzr vy hjh" 3 dz 0O
BJdZG'dZ'—ISJ\lBIjﬁ@ﬁOS:'HS'nX s00dz R. 1 j todzlz dzdzd dk3d dz [ 4 2B
f OcOHBCMr dz Oh ZDO BU B dzgH' € Bjtej H' :
Y. dx
arctgx =
O+X

2

X=lnjqg, oddg L :
p_1,1-i _1al-ig 1
gl=C=—In"—=-% 9 =—|
A= TN 4¢T+1+ 4in(
WUdZCf
P -
4
Codzjts B"dz § REQelSSHEs h s’ ¢ WhkdC ydwhr dr W 1§ j o
Otey ™ dz@ ONh st . z7 dz-lsigi\@n ' EXAtinjzjOutcly j wim j Ok fils' 1
OzOB" L :
§* =codiz) +isin(- iz) = cosiz - i siniz 1)
HBWD' s MHZTBOSQtEY T dzr Ok Mlsr ' f, d3F dzOdz OO
j#* =codiz- 2p)- isin(iz- 2p) = cosiz - isiniz =e?

WO Y b dzC Yl T2 -) dz Ok fist ©DOdHT EL' dF W D dz
02y O#h O, s WizdzC ydwdz B=INYpite s Odz L -B St oz dzB
02" todBON 2@y jMjdz MOdz Bt dkzOlr dz BpdzH jto 3 dr dzf
w>0 g s dzif®NW-dzr w B t6 BDdz' z@Mfptc; ) 6 OBz Odn O
zZ=NW.gqzr w BOLd ¥ HOdHj' StcOBOdk BBEXOHT . dE'
WedS ydw Btd §NIF20h i Vi @gtedzH OMOY f OteOHBCH Y21

¢ dzjtc -Msjjurs'jc' dz btedetsdts®jlstedwd v Whkdtydw ot

Ot Ofr daBPdzH Isdz' Cls* Oh OH' . [ dsdad{Sjd2 ‘Odz," (s )t oyt o
4 * =cosiz +isiniz @)
ypDdzj (20 WsHj'eLBlsjj cH® EL OO yYytsmrf, OLO2Iskz dplilsd
_ef+yt A - R
chz= =cosiz, sinz= =-isiniz,

B'dz cqdfjteBsdkOd ¥ Mmddkh §jd Sshmddzimsr v e
dzj Clsjtc' dz ® ) LJjCHD'H,' BOE2 IS tdsdsj stedvw dzr v W sted
cdedsdstdvdr W BOGd ¥ % stdzdOdOE d hr 00Er {
[DEejyjd € YOOwdOt Isjstedwmr dzOdz ksd vy Isif
EdzS ydw dzOte’ IsjtstedwWf’ d ¥ SEL Y OROEOD Oy ' 2 % 00O
GOddL Hj & &0 %' Skjd M w:

E
Is
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1
1+ X2

x5’ w S B jwl LH ¢ d yOdO0OlskOdz ' OISt dz dgp dzH J t
1 OyvIsr 02dz BOdzr 7 B M dZH O Yy OdzO -Ists lwr WIYS+L B * 1L
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sykzhrdgr dzgj BldzHjdB YOWO, B"t dzg Bjdze' M' L B' dz' o C
Okzyr 3" dz Iside d3H J S kWj2Iske] Yibjdzj2H' . v0OfMr ed3O E
Btsdzr f IsOB" dzOH' , Odz tsdzr w * h ¢ BOL d@3" dzr toj s’ dgH j
B" dzO2 ©iuf" dzgz tsykh ™ &zOtco O IO M td3OdzOtcHT HO2T dzH C
3" dzH j Islsj to'delz'fy dBMrSi'L YABD jIs JIsiejls' flzhjlskL Y dzts OGzr !
YOz fsOMYy Odz D@ BPsrEOZzOQ OYO I e ] s@mMize@E 1w
YOdz f sOMOIsT dz IspfMm' dzn jte' dz Y Od3lslzr Cited €. [YrbE
sp ' dzH § to' ddc by O dgds\pdiisth dz Olsy Otelzr  Isd ' M.

[YE IsOdz" eBHSJYE J IS ‘'idz’ W B' t5 Is 1l tc* teJIs' dzH j G E
R. ZO®Btsoa O Ohrf CetMmMills' . [dz Bjde dzite]: EL " d
sOtc tSdzOtGH ' sjSMmjtelzn" O2yYr dz Odzr gs@lz! ; E dzZOglzis '
f mMr edzOdzr w BOt BBAERZET Y OISOHT.

Yrisk ft0Clsdeomrdzno jvw Cjv kOttODOd 1.1 . [
Bej) OtedzOdzDOdzy @ dzO2izH " Q1 g @ Iffiistclz Y E dg' dgH j G °

sYrisk ftetsyd ' dzj J dadzh L © dzyiledgsiaiOsty’ ydz’ deO tels
zr dzipr L, B' tOQY dzrw 1kOfMmr edzOM’ B2 dzh O (
4 &4 dz' dzj BOMO dzOL Ote OkZzHOOHB22 " -OnisfgdH O ' 5
j " dz Yy OdzH O2 HO B't bkltH 6] B AdpORc] & ISIst e
BOHO Y2 ZDOdz BOY MOYO N jbkec] MOdOdz Isi
34 dz, EL " dzH " G N¥"d3' misr Y BdZHOdzE B2 dzgh O
Ok HO EL ' "dgH' € " i tsyrilsznrw B'te DH' ' H

A sykh' d&zOtH' W' dBpges FleBj ' ¢ jtodzj to DH' Misj I©Of
sYkz y"teOdzH Oter dzH OD" Yk & dzHjlslsjte' dz h jhkej BOD

A Z"00dz' &5 dBgj dz tsybkzhr &zOteH' W EL OO DijSjls’ CE
FOyrls Bs2r dz"© h jCIsjkzdz' B&A&ZOH' ;

A tsyk d3' dzH j Islsj o' dj toh j h@xdzO fezls dlsjijtelz j,  Eytdsidjr Cdisoj Ok
BOY MOIslsOtDO® Mp2¢CjMm Cjdzj H' .

v E d3d dzG ° M dzr fsOtGHO &OIsj BOISdJEC O MOBOYIsOter dzH O
HODH'™ dzOteH"™ B J ¢ ' IskejJ Ypdaj NdIs' dzh'  tekzej, Y OWO O
sYk o dzvj silsj tetsdz YOOl cp@®UO B dz BHjtc OdzzDO

DL dH' & "M dBpodz M' dz' w MYy OIsOBOM" dzH © 5 dz'
MOBOYIsOMIsr or dz CEtMiIsCjdznj 2 1 dzj o3J delslsjtc B Ots. [ &
Bsdzlzr , B"dz DH' Misi"twy ey ©di?'j dpz'cw Bysz@j 2 B! jCIs®
EL' BYERMNTrHOd SYE ftosyjMm dd v MmMEke! jSI'" M BtsdzzHT
OttOdz" OF dz Ode YOIz, 3) SEteMmils' dzejdz EZOY"r s OO
hnor dzH OdzOIs™ dzgH ©O2 Yk &Ol9j tdsdOd' de d¥O BBQ tds * BiAY A2 "dzH j =
dzbIsdy j dzj 6 Etedzj SIsjdzjls' dgHj 2 tykz yY"tcOdzH O’ dz@ W B

r 4 &gd ¢, BOIs j BOIsd S Odzr sYy'" skHOODT EL"dgH" © "3
4 G6J O tor de® O EBIH sHT wdz.dzO Y Is sz WOk § s G ©@dztzdz" v
- CjLjw' dg BOZO&ZzOtGH" W YOB ' dzjls Jtj&hjdz Clsy
Gj2 ' d& yopdgj I.B.) JMSjtekze] BIBRBE dgH' € Bjtej H
J BOIsdCOdzr BYrlskz pH MsjdgjMm" " dHy , EL " dgH" €
Ofmilsr tclz, sdzOtcH ™ WD tg ¢ jdig ‘daiz syy@edzr ‘ffis Ofmisr tclzH OO J
SOUWHOYf Odzkz YOxJls. 1"dz d&B3bMmjdzj dzjtec DH' MiIsj d3gd dz' € D
pL 'dH' € YY" MO dG"O00Odz' d@3 d3j dz tsykzhr dzOtcHT™ W E L
Odzr YIsO2 sIs' e, d3w dinldz" w ts'yflz 3" dzhn j Islsj te* Bidz
sOf Mr ed3® DH' Mis' w Mrtlsyr I©it' BBAEZOHT .
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[vye & dHjllsjte yn2jf" d Ised3j dzg "’ mr dzr BOIs j
BOIsj ted OdzH Odr 2d jspz’vyf W B 6 WDO2 DH' Misjidiid ¢ yJd
sdefgp2¢CiMm BOYM" tdsOdzOte” dz Odg" YIsOkzur, EL " dzH' & y "
sOdzOYf jlilsjH".

SO0t HO O22Isr ZOOdz jtoj 4 dzd toH " imMCjite] ilsrter{
Y Otc O I€retds jtfoz' € .

[v"D0OdW ddg'j W j'Isfhy :

A JEdXZ &3 d2 v, sOYT"r ter fIsr v, MOB @Y " Ve sy B3p IZodzjj de
slsrter f Yybpdzgj HJHOSIdSOdzr vy B dgHjlslsjte yu224fm d )
NdlSjd B'd &3 ,EfME Hjwej 2" , SYkh " zOtcH" W YL
YOdzr f sOfpy OdzgH OO0 (2] Ykry Y HHBOY H&GOR QOIS izO tcP
Hy ,Mtsdrw "h' dHj] BOZOZOtH' CjdzjhjSIlsy EL BJls'
Cdtds& ) dmMEjw’ dzju';

A 1dHOCISdS Odz Y B3 dzH j Isls j teH " W ClltcH j dz' dz' ¢ B
B dzH jIslsjte yn22jm' daj CEN " tolZH" jJtogDjil@j ' OMDIELOH &,
MOdzr Misr td3Odzr ¥ J&Y] dis de0 taig, ' v HizHOO 2L -BB' A" dd@) dz' Isfp' Iz j dggHdz
Bj2dzj dz® Cjtj €. J1vndz kOY"ter fls' W, sOteOkH" W, BEd

SOkzOf JjIsjH" ;

A [yk o dzHjlslsjtc' dzgj dz d3OL 3" dgsls f o lds'" D¢ f 1§ FB20OR joipst
YOdzr f IsOfmisT tokz DH  Misjt' dz , siltcdzj tc' dz 3 b daj Y "teO
YOB'" dzZH Ok" dz Odzg" YISO2HT ;

A [y & dHjlljte' ddj Mp2CjfMm Cjdjls' dznj?2 tsyk bt

A [ &zOtDO mMp2¢C i M Cjdzjls" dz B dz' dgH jricw yEILR jdgH A
N¥"df3r MlsOter Nh' dz sOfMr edzgOdzOteH™ " o' Clsj 2 H" ;

A osdzH OB Ots Y "t OdzH Ote Oty " dzr ts Yolaehj 1 C oy AstdsHj ! te)
BOD'" SISO2HT , sdzOtcH" tStef dgH OEZDO E L ° Is* CJjdzj 2 YOIsr

A 1plsdyjdzjten' , tdkOtH' Odzz Ispm' dzm t& jdsH ' S dpAIET
slsr o f, ls QG ZOLZ H T "1 d3H PR THIOOOdzE €H Lfgle dad

sSOdzH Ok d3j dz BODOIZOEZ BOZOZOWGH' W Y OWO Yk & dzH | s
A \pblsdyjdzjteHj yYB2" ZDOdz BOY MOKIsOtedj dz MOz Mls
‘"z jte' YOHOMR YOMREBNrBEW jdm" d& Qdzrdyr by Y sStcr Isr dzgnr fyr

Jykhr dzpusj'Cfjls’ :

A [y & dHjlslsjte'dd EL ' dg"j YyYOB" &zZHO2H' , 5D0dz
Y SdzH Odz'pdeO Idfijlsdz W 3Oy MOIsr dz MjL " dgj H' ;

A 0 tdBOZOWLDO ISOdZHOE Y OMOAHT ;

A vofMm td3OdzOtH ™ W tStg’ dzgH Ocdzz" dz 3 s OtedzO2 H "

A [ " dHjbSCjmmMp@jCjlslsjtc o' dzh jto' dz, SZOGH' W dz
Etodzj Clsj?2 BTt f,EL Bjls' &3jdz Odze" YISO2HT ;

A vOfimr edzsOdz’ " jhk ftesyjMm dz SO M edsOdz’ tStor o
YNILJcejg OfMrtOH' , YO)Jls Bsd&zDOdzZ Y ODHO2HO IsiL jlskzdzj

A pL " dgsybk DG jilstzods ey j dzj tof dz, ' dz€ j to° Y OH O
BOODOMZO2H"™ , sOf M tcd3OdzOtcH ' tster dzH Ok 0D O " 3OO0 Odz
BOY MOIslsOte o3 dz Odz" dzDOdz dzpIsdy 4 dzj teH® MOdz" MIs™ OHT

[ mr Ols Odz0D O dz Dtcj $jIslsj tc Nydr dzlsr or dz ZzOY Is™ dz
BtSdzOHT™ . [ "D @dzT agOdgHzwtsptcj S jIslsjtc' dz ' SIsjf BEdzE B
sOB" dzOHT , E21IsC j d& B"dz pH'M fOCISdEOHO Y-k
ptej Cjllsjte’ dz' w HtetsyjfMm' tojls' dzHj, dgOYIsT dzr DpDtej € jIsls
Oofgr to" dzOH T .

CH'  Mis"dy drrff Gls" c0DOdz yY"ter dz@ fzgf dzhn © B L Bdz" W &
J2dej d&zjf CeteMmjlskzej Isr tor isr v. wtsdg” dzgj dz Y Ols Otc, dzgOL
I tc dz' BOIs j tcd OdzH Ot H T sYyYk o dHjbklsjte y12jf" d v
H' Misj dgj dz' € yJdBE'Bdz L ITWjog" @ME MO, DH' Mis'" W EL
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fO2HOEZOREZDO MD2Sjf YOHOdG 3OMOEHT 1200LOHT . C
BO2 &zOdz-nidsj’S j'lsfils j ' dz 3 Slsj§ SEtm] s o dsjs 4O dsl @
G5 dz OO Yy Ols' dzOM" dz ' eMjlzay dpjCas CEMIS " diat ' 02D Oz o O+ 65

dIsils" dz2 dz CEtMmJ Isj H D tcjHS jfjds' ' dz dyj Qg jftddzO fridsyr Ac 2 g " 2 D
B'tc HJWGEJ2H] YOz flsOMmkzr dz IsOdzOf -plsj g '] ldds WicdeHO dfH C
HO B 't | dzptg] deisOUr'tedfidg Y k" d&zOtcH" W Dtej S Jls HJ B
YL gjaey Ofpr to" dzOH' . [ Y kN T dZOtcH " W EL "' dgH D% j €Y I d3deA
yG)dzfl;flsG)frJlsftc;IZHG)Or BRB"-0 O@Rc@dzB @2 BzOfE Mzr O tesyJ Mis tc
YOI mMizr dzm" L tSte’ dzH OdzOIs ' dz HEOdZz danH “Cl) BB 'wd3" e B tixeclisC 1 o
HO?rdZHrYEBer NH2Atcj dzz H sOdzOf jIsjls' dg s m" d' ¢Is*
¥ Olslstr OzH" XYbpdzgj Is.B. IsOZOY JlsjH" .

UOyftht]’lsf\JJ dzi ' LG sYkz d3" dzH j Islsj te’ N4 ¢4 dzj dz
CiLHiMJH D2CHFMWODTO Mig j tc SOWHO §f Odz" dzOeOtcH 'dPP YT
MOBOYI" Y BYEZ Gdg®fFBdHE wdzIspm' dz' dz ML dzj Is® dzH § =
s2dzOMmlsr e §f, EL " dzH" € Y "R Misr O2HOEZOAZEZHT W st

Jyk d3 dz JlSlSJtG dz SOzZEOEZ disdDten™ 3" fHzw j Olsy Otc
CetemMilskzey BN ABE dH & BJtoJH' . CH'MM DB ' tc Dty & j
Y"teOdzr Ypdzy Ispfm' dz Btsdzr f IsOB'" d&zOHT . CHjlslsj tsB
sykeoteCjls' dz YOz fIsOMmisT tolew j @] d30 g fczn 11 @ 15 ji4c * Cdg dzj
ster dzH Odzzr Y Oy J Is:

A EL dgHU'dd I DH fr]dZ»VJ dzj ¢ L' 1 dzj 3j delslsj o' dz :
: imitfls"w &OYyMOIsr dz hihkrH'w DH'M"d ML delzH’
Yy s OtcdzOkzHT , Isj € Mmj; tclzdap Is Ppipjddz tee QIRYAAZOIZHAZ MisT™ W O
YHLjcej OMmrtekzHT YORISORBOMr L jlsk;

A 1sOYT" tor ffIsh 2 tdsjydelf dzplsdy jdzjte' dz HJHOCISdS Odz' v d
Yy OtcdzOkz. [z BYEZ @OIjtedOdz BOL 3" dz" dz" W , > Odzff *
BEdX  yYyOtwwOfmiErddaly digj ¢ L " dzH] Yy "t dz@ d3H OdzOH T ;

A HJHOCISdSCOdz v 3 dzHjlslsjteH' CSlHtHjd dz' ¢' B' tlk
¥NAjMm-ded Ceh’ k. b 5 dEH0e | Hazishj T dzOdEls1O dzOEaH ™ ez, t
HO®R Iskz BBOWr LH" BtSdZOHT ;

A sylz o dzHjIslsj o' dzj D 28BS jichj Is8 ' dis lds' OdfHy' fic dfQIdmOHG] dBj'

[ mr h OtelslsOtcHT W st dzH Odzlz T B@BOIsj BOIsd ¢ Odzr - BY " Is

Dicj S JIs' dz W YOdzr flsOMmIsr .o ke HjWGE j 2" dzg' W Otelskzr dzO

etsdg’ dBBjdz EL dH' ¢ ' ) BOj BOIdC Od BY" ks
sykhr dzOter dze © ) el Y g OMEzr dzr w BOWr L HT Y " teOdzr ,
sOB" d&zZOH T 4 €4 dz dIsOf O21IyYy OdzH O, B' d&z' d3 d3gd dz ' MG J t
yopdzfj MOOdz d3j wGEJ ts' dZJH', sdzr W " h dgH] YEhT dzr W

JBdJIlsj te

1. 1t %d¢ J.Rxsggﬁo@gmlsjzngog@f g .

2. uOMBsMistWisj d dzOW HjWlIsjd desfls! Ekyohdofmw fted BEYJ d
rjdednijfe.0. ¢ltesfmojh jddje, 1995.

3. #0tOdzyj® (. R. uBtstedzd ¢ EZftcOydej dzed2fts BiltsHdSCd (e
L Y4 B detsijf f. s fytschijotg P j dzd i85 2.0 3.

4. 4uCOCddz [.1. uBojteh jdNsdso Odzdy j HOUEHHOOEE 2 49 @l v .
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fovrfour ¢ 3
(trszwf wsurt

sbplovuwfrwfws 1wl wf 17t
13/ z31 vwfwyryr {93vu7

v
¢ 2
v dzj 2B § tdG. jodzisto @ B3O dz 1) @
D. r"BOdztse Ols' dedD 0T djjydsdzjsCij lE

[
3
dzq dzO

W' C |k daf® L) @Yfiglsq ds

¢ dedzts Is Ofyfigrv : BO W@ dzGHO® " dz" W Ispy ' teB d i degfOfp1)j 230dzid ¢ ©Is ints Z H | b
BOIsj BOIsSdSO Ypde dz OO dzh r dzg Is" dz' dgHj EILS' Lz 027" dzHO yDdgj D
N BIMOEZ Ispfm' d Y Otc ©dzD O dz.

v' tej ¢ figgenidtds, Y"L' " tojlsls' d&z' ¢, ddzsjtcOCIdels' bDH' .

D. r"BOdts o OlsT diz1 ®0 '] Oy [BIWIsdC O COWJHEGOMT Cef
dZzie' ' Lecj OO sIst ter ¢i?2B"'t6 ¢Practical sol ut i
solutions of probl ems of el ementary mathemati cse,
cApplications of Differential equationseé BYLk

I1"dz BsYE fDdzH | GHBAS j BOISHE O ¢ ls;tedso[dztsdztsc;o[ dz
3d We jitedzy C ydw dzOteH O, sybkdz yIsOteH O, B4 dz¢ ' dz B' tg
sjtoeddd desdzsec dwWdzg" Ypdzgj MEL Is' ¢ jMmisjte' dz OOr dzh r dz Is

dbO" dzh r dz Is® dz' dzH | BOIs j d3OIsd ¢ Odzr SYEZHO MmMiskzHj &
BOIy BOISdEC Oz Y SCodsjdemBlsirz § O3 P &OdzO IS rddz" Is11 " dz' ¢
HDtd Y d M" dad BO?2 dzOdz Mis’ BSdzOH ™ . dpOo" dzh rdz I8' dZ
B@BOIS | BOIsSdEQdEjYe dBjdz Isjted3ddzH j toH " BOtr dz" © HDdz
BOMr dzh © dzgj d3d M4 OMO Sl tGH | dZ B3P Bz BB O gzH ™ D tzfr dRA@ste
' € jMmisjte’ dzgJ dzOL Dig tcHBHfuBEASc §Y 621 ¥ BOEJ ZOISd S Odz'
MOBOY SOt dz w OO" dzhr dz Is* dz' dzH j ¢ O " tcOdROM BE dz' «
Isjtodsd dzH j toH " W 300" dzOMr dz N12tcj dzz O ©OY j 8§ tklzeg 'C . L j

sf)r  yuBr dr My &pd BSdY§ OB &OH' . [ Olj kO
sjtecd3ddzH jtc HDdAd XYDdzi Y' fMyO BSOS d d jMmisi MOy
Ol j 3O d ¢ Odg SY' ISEHT W BOY MOIsls Oter dzr W B' t

Odz YdsO dzOteH " W, BOIsj BOISdS O y"ter dzf d3F dgr w  O2HO E
Bisdz' f IsOB' dzOHT

dbor dzhr dz Is' dz' dzH j G BOIsj BOISdSO ftcOCIsdSC Odzr ¥
BJdze' dz'. 1 OIsr MlsO &GOl BOIsdS Otk yow ' i Wiz Btg de'zth jI§O
B'LHKknow why BGSd&ZOH'™, MmMtsdzH'™ YIsOdz HO B'LH' W MmMlskzH
Mdf OlslsOdzoOdz JMjlsjteH’ hihEH] YJrdzHr YIsOtcDO IsO
CeEflsjecjdz MiskzHjdzelslsjtc’ &3 L @ Cosf@Bf dzj € MOdzH Ote gy dz E -
YodzjL Myl y IjWH]jkdjtH' w2 hjhCjddzjds, JjW YOt
deg 34 Md YO " dz" Y Mifbjtenj yYdqdzOdz §, cwOWd<od Y
QOdzdz0 2 , iMmMitdlsjteH"’ hjghiyj OzdBO2 H T . HtSdzH '™ Y IsOdz
BO2 d&zOdz" Mis' .o §f . SY D EPDtc@@NY IsBOL @3" dzH © dzj d@3j Md Y S
BOIsj BOIsdS Odzr' v jMiflsjtce DteB 't IsOyYTr ter fisr ¥ Oy fiyr
SYrZHT W LOBOROEZd Ijrdtsdzsedw dzOter Jjto' CIs' IsiteHJ
Oz 0O HjGjdz VYV MelslsOiBOHEz. YIsr O

[ slsdeoa Oydwy ¢C€jL Cjdzcjdz Isptls' i N3t dgzH § G° <
sOB " dzOH T . [ Olsj &30Isd S MlskzH jdzlslsj tc* OteOMr dzhn © h jIs
Is E d3J de, dz" dz’ B ' tocdzgj"j tBi jCldol' MiBitflsjtedzj dz Is
) @t ' NI Slsy d3j , BJ 2 dzH' J &3i M UDdZHJtGG’J hjls Is" ¢
dlskH]j dzlslsjtey MOBOY yYrorylsr elk¢' L' d& ¢, Is* dzn ° ¥

Codi3dzzdzd S Olsdols® € ypdzj JtOCIsdEOdz vy dBOYMOLISOKH O
slsr ez Cjteg C.

Zdl IB"d' &z SEdBBzdd S OIsdols® ¢ dBGOY MOISISsOtDO Y Jls
EdRR H' W JtcOCIsdCOdzr Y XY OO0DHO2 &zOter dz -Cdgts HG) Jd2 figlg "2C Lt J
DH Misj-o3gME J ISl ¥ Ispls'" B dz Odzr §f kOMSOIHT , ' SdzOtel
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"LOY JdMmlsj MOYlSOd&zOHT ,

BN ABE dzH' € Bt H",
JY " sEHO 27" dz DH'

BOBOzH " Y

BJd dzijdH dz ¢ 1 @3sydtsdzOdzH T

Odz' VIsOBOLOtH '

a3l 3¢ ° dz.

O f[rédr11ofgorfdvsrsd

rcyr

R1IAJt[OvRs e [m@BAE[Y Qe Pdrr Y

YU cOfsT ©k

HORE'™ dz@ dzO Of Ot OH T .

4 5 dzHEY2,

@3 dz' ¥

ptc MlskH jdzlsCj E L
B"dz BtsdzOh Oy

) 1 dsr ﬁjr dSH O]

sj OtcdzOdzD Odz HJ OdzsG s Ot
BOls j e OczH Ot H ' ' ZOR 620 O dzlz dzHi § OW@e @2 € i € O dz'

IS teH J

BOIs § B3OIs g
" dz fO2HOEORZE dj SHdS O oj dz
BB2Ar dzh Olssyle u A dz B3sdzi ' Is 3l di3¢ ' dz,
d M flsj dzd
CtsBOdzZH O zOtH OO '
Iz YrLr OISt l§risT ) Dde®ls T ®H Uz, 3 " B

¢Jdzj iy’
DdzH j to  d3j dz

Jqdzsj cOCIsdols’
Edzj WH J to,

syYykzhr dzOtcH "™ W B tedzjmMEjdz "B Mrdz Jjdee LbEH' W
CodddBzdzd S Olsdols” HODH' dzOtoH ' HOM' IsOHT f OfmMmdols’
JBE " dz EL 27 dz 02150 OWwzOHT .

SEflsjcjcd@ls@yY f @&jIsfm"L ypdegj MN2gM"L JMmsj MOYIs
Oty r dz hjh' dzju'. DtsdzH Ok Mr j BOMT dZ O VWPY OB® WDieIOH
s ' dzlz H Nd W dzH j sz - pQ depz] ds'dz” y oizlzjo ODIlr L h O
Dtej S jlslsj miz® dzj B OGO de dijlsH* . sY G O BBOIsd S Odzr y
HODH'™ dzOter dz Y Odzr fIsOMmisr cOIsT dz Y tsdzH Ok fMh j] BOdzOter

flsizH | dalsls j ¢ §

s dz' dgH j G °
Yysfr ish 0) .

" dzOt 'z B Y edzflzh Y Odz® WMl ' dzH j t6° dzj

ME2dzy d3H J t6H Y"tecE@? wdzy G&F ] 3OE J B@MG"T Y

f"O0Odz' dgdz’ Wi frds@eyHfi] QS S J
OYf OwOlsf jdz "B i 4 OMOEZHT

plzj &

Y &
N2t skz,

BOIs j ted OdzH Ote
wWDded Bdz

Cdti . [ "OOdydp Qe d3' BdzHAg' I s dzO hdfDYWz OB 3O dzH ™ Y
NLH" ¢ yYyOMdibklsjte" dz CEtelz YpDdaey HOMZ SEz.
dbOor dzhrdz Is' dz' dgHnj wSYyr kHrw Cj2B't Cjdh"

' &' dgHj jBjfy EOjtedOdH' YOB' dzH 02 Odz&Ok"
Bjwejtk ¥ dzH O Wk 2gagtc B30 50O dze 'Y IzO B Hs Eialz |
B"0Od &5 Bjde' d& B ' t6 IsjtwdddeH jteH D dz
3 OYlsOdz Miskth jdelslsjte EOYrls §jdz Snh yndgmO2HT .

oO~NOoO O WNEO

g tsdzr d3j dz,
BOD' Isls ©dzD O dz,
B'dzZ' BHjte' dz BjC ' sk

We have

We obtain
Take
Therefore
Hence

Is j ted3d dz
The result
Consider

Let

For any

By

The

The

The set of all
Denote by

g dzls§ d3d
It follows from
If

2= =2 =2 ==

==

is called
is

W st gz dzO,

Is j tc d3¢f dz

Isj ted3d deH j to

fnd dzo s dz
sBl jCIs
sBl jClIs

Isj tedsd dzH § to

nd e 5 dz

follows from
g ' dzlsj d3j
Is n N ter d3

5t BBl &z0,
5t Bl &0,
st BBlz O,
56 Bl &0,
56 Bl &0,

BOls j gOIs d € Odz'
"2 gH OfiIsT ter dzD O da.
Nh' dz MlskzH j dzlslsj tcH j dz
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npr d3

% s te Bk dzO,

% s te i3k dzO,

there exists a
dende
contains a
has a

isa

any

g odzls § d3d
that

then

Is

Is

QD" dzh ' dz Is' dz' dARQls Yy ' ks
in|S|ZhrHOdZ Qo'

Is j to d&3d dzt
Is j tc d3d dat
nopr”r d3
npr d3
nopr”r d3
nopr”r d3

sy ter ¢
Is n ) rtgr

0" dz kB § Sz Blej dzyd

& kOodr fl
Clsjto

B' tcOY

MELHJ

Cjls'
& Sl

Bl BS ° dz
"D dBH Ot

I dz d3'
1iy sy &g O
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9 Suppose sy ter d3 then sy ter ¢
10 Is j tc 3 dz corresponds to Is § tc d3d dz
CHiBdJjlIslsj ts
1. 1 tmdz0dedj l1twjLdHjdzsO s 1.¢. 10LOKBOjR205 &OtcHAS 5 €
fsdkdsdujmMSd2 Skt Momissweh jesmMw cthizHOtehiss Oé: KO ted Odz
| 0o " ctfizHOLMiss O. 4 fABZ®OIs’™ ] 8 RURE iR &ZBOdzs 0 .
2. 1 B8ddlsdtO btgjrnl WL T ydzise s tsBtcOL 59 Odzgh'lsed dzO@L. - @RIOEL B o d

3. 1 Qo 0dzd" ddz® v . R. , 1 sdzs h jdz2S 5 1. b. JftejH]dzj ded J ,
fe®fdmMOdedy d ftesdL dsh jddjifds @EBOOdE dzd2mMEsd WL Cj.

4. Anton H., Rorres C. Elementary linear algebra: Applications version, 9th editimhn Willey & Sons, 2005.

5. Kersaint G., Thompson D., Petkova M. Teaching Mathematics to Engligfudge Learners. Routledge,
2008.

6 . ljwerdde . 1. ltej f 5HO9 Odzd 4§ BOIsj BOIsdSd dzO0 Gdze dzd 2 fr
] Oy 30Isdyd Mé sy BBOL B9 Odzd § oh Ctsdzj d olbkLj 9 bkfmdzsedwn
30 1Is § tf:,q’Odzr I mjeshHgBPdn§ B sBOBdEtc) dzydd M oB3j Y HEROSH D d&3 I
I bo. JH. [ . ] . e0kigBoOdz s.20x@Cdetse O.

7. 1 JtLd r. 1. ltejftsHOo Oded | Zdzd o § ed Isij Js @IS SO lsfgfCHlsq) ds:
sSBtcOL s Odzdd: fje . SHMIGQ.]Rdpr] 2T Y @O EE MO : R LIH®, 5 2v01e0Q N . Iz dz

I YLrdi11v3m vtruvgfJ?1RsSOm R /I O O O VI I O A |

vdzj 2B J tdG. jodztsio gz o Ptcd cstc! j 9 O
dpSIse BddzM S d?2 o) 6 dsdzOd2! dgrdd oq sefifafHsQ tdsh Ixfody. dzdg’. r Iz
dPCIstsB § OL On MisOdz

O edzs s OYdw fisls Q@ frdosHdlmy sj k] &0, Lo s h OW 1Y
CidkjbduimMSdj LOHOU] &0 (sHEBJ, .
sdd yjor j ofjtsas®’ , codslsjlsdy, foHsBdj, SsEfsLdydwy.

t OmMmdisslstedds dzj S slsstolkzy § dzsMCsMmls: 1, Wdektr,
9jChbEicthOl ezd] dz .

l jC BBy CDOodyr bBSEHO d Istsdy St IsseHD JSHSGEH (
Mso f OH O Is, d J Mbapg] sdRppk @ls ¢ dz0 | tsH ddsRff G te® disis 2 dzts dsttsO o

It dBj a3 Isjfjte! HtojsBteOL 5o Odedj i fOKLH Spdfty | @fiplst
odH). RL Mmot2flse ftsHtsBdWY fMdzj DU jjlds,j o tplaty Is ts dets dafj ©
f Otc Odzdzj dAEBEODO &35 C Ists L dzOydls, AE DT Gajdz 1 jls tseofy &YisetsHtds
fjtej2HEIls 9o tc O o da’B/j=D'G{ j(|A'BY ¥ KIABIs t}D'C’| = kIDCI, Gl J
Csd WWdydj dzd: AP sk &8 RjG' = kDC.

[ BT j Ho GadajfSlsitiste@z ) ¢ sk W Wi(Epeklalls sts ¢ H O s H dat
Ists 2 Y d BLC o s, Oy ti di3jtds 5L dz0dijs ' f &< shHtsd s
Mtsslse jlsMisoakze h jj Jjikz o] s i@ ts& Gdpdsjo ts gydzteaPj fipls g €3
9jClmacwsloa: RIOS, HtsHtsBdj Itsyjs f§hsmSshisd 1 oc
d3dzts ) j Whls e O

1|2fnéEiH'5,_-R‘a,_'l'Cisd3UISL dudWR‘biﬂdBaGmm Isddz0 §jtjojH]l
do o jEiskalc C(tlstster 2 5B &OLsyds iRyl jficj o j Hjds o j ¢
o 9 Gttt tslstster 2 sSOCY | tBtO®RE]lsuvtaswiz WLOH © Q!
|a'| = [a"] = Klal.

vOCddE BBKLOLEBHR, djLOsdmdBs Glka=HI BRistt® j &tz tc!
fijtcj2Hjbbasky | Setet®OL 26 h 2 bkatsdc U f ojClhtstetsd

U Btej BO 1. tostt@BEESGREHsistctss W o dzv j Isw dzd dzj 2 dz

O) a+b)&f(@+fb)( sBtOL Mk oj Cltstese 0O j dz Ml dic
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B ) ua)=&f(a) | |
0 O) bfla=4B 6=5BC (tedm. 1) J §SHGSBdd—AB-Bjtjoft
C—C, sseHO a fif & J' B, H G- BT, AC - AT d
(AB+BC) - (4B ++BT) = f(a+b) = f(a@) + f(b).
B B
i b
o
A a+b ¢ A fla)+ f(b)
Puc. 1
B) d#ABIsUE=AC d f(AB)=4B, fAC)=4T, { edCyiig d

[dCl==uldBl, Bé¢@=cf@( cd@ 2).

C
i Iy B
A

Puc. 2
RL HBCOL OdzdztsB j P isis j fgiizd wMmise d g .
ddzj HMMlseo dj . ]l sHtsBdJ 9jJCIsttetse MertcOdzv § Is d

ada; ++wa; +taa)=a,f(@) taf(@) + -+ e f(a@)

Clsts fdzj nmisedj sy des ¢ sded BOIS! MmiFIHA@E)I d& 5B ®©
f@)wodvs kv B0 Phdks MEFZEBEEE®E »p HOREZSE §GHE
ftcj sSBtcOL S0 Olzgtsd d n dzd dzj 2 &84, f(a5) & e (@.0z0H, f(a,)

Wodw jlsfW B BT GH*0.5eend fiod ksdk 3y fifjsBtO
a' == f(a).

lted tojhyjdsfts tWHO cGjitddjlstedyjmMédrs L OHOY dz
fojHdsy jddj, Ccksts] Micstdtddezjd o sdHj Isjst

vt BO 2. 1 kfls! lsgiszgzllidstﬂdizlsdzqgaﬁ Ghe dZDCso s Sioc
dzd UJ desteOdz dzs Md @ihise agelsmls § j dedsticd iy Sisio H dhdi o
USEHO Istoj Qs sla{jSdz[H Odzdz d3 d BSHJZOStSets M dzd d3d |

Ll 1 mMftsmtss. 1 J o] dzing.d3 Ols © gzizg tizdzdzizd a0 ¢foty d2tds)taizd |
Istej e tsdz iz @M 3) . 1 ObH gipshlyacj lafdlem pdedey BB L ¢
s5c BB =:B8,=,CC= CQ=4M, i i@k ¢ lo. [ BCONj B 5§
fsHEBd ] stoj G gz ded S tspol 6. &) U OCLBACE @IS w, s ts
2 O l==2] b dzu O |= 2110 vtz O 1= 24 O @ O fdsiHtsB W & ¢ Il
Mdzj W FB-=>2 = % ] sdzk yd ddsdnd~, b dugs s L Isd 8 Iste ok € & dz!
¢ i d&3J HJ Odz" %‘:E; IslsdeZJHq’(Ddzf 9 fBHBBA n Iste] 6 tsdz
bedr fmstsLsac;lsfanalzsth¢mlsasqn@dzoagq,lsossqugmz®mo
=21 ¢ b+26 ¢ 4, Zlop o=zt G gtz 0 b (ddzd 2l o8 =21 ¢ —2u 4,

L2l o o=<2u ¢ =20 lo) , zlsdsa= 21 . 1 sHtsBdJ Iste] zG e, dzdk 59
fdzj Hso Ols j dz! dzgs d st QEdSE @@L @difisso ¢l u d [t
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2 hfshss MMRGLHEC), (oojedjd ojChser o §©
0o j dzilscat @ Faz@ts Y Offsatets XzC j, d §elbjd C etk iyl d dzl
k=T==220 o] o FOnB L,C, > T,B, (3. Mazjrumbsadj dL Isjtte]
SAC+LB)  jej2n s EB+B)IS TR 5. | JRQd jolls i®¢ 52 ¢ 5By ¢
fsoctesls O df jotsjddsHsjjdsiR o jstsls t telz® U ailsf, QY s tsdzgd s H d dzOC
sted j desdtetso Odz .

1 O34 yodzdj 1. U Btej &30 o' fsdzdzw jIsmqw d o Mmdzizy
ojteh ddzr Iste] zc tsdzl gediftswef OHICFK Isd =g A%ts  LjOndigj taj H d dzlz
dpftcdded BOJj sy MOBO 11O Issys oO.

1 O3y yodedd4 2. v jtstej BO By jls BT Is! sBtBh j &2ZO H
HOs sfqw  fsHBdZ" §J d BHJAZOSCteats tsted | dzlsd tetseo Odzdz |
SHdsR d ks ¥y Glsdstdhjded dsH deseys dfow  HsGsdzda' - d3dzts Gt

t OmMMmislstedd Isjfjte! foddjte wJjhjddY LOHOY.

1 OHOYyoO 1. R L ftesdL o sdz! dats 2 ssys¢d [, 9LVWIsts
IStcj etsdzr dzdC O ¢l w, sfkhjded Hldaed jpsECed tcrl uf ¢
Mstslse jsMiso j dzdats g sQ OmdidtsjiH d dels s lgtey 4, § tsas @ isd ¢
e B2 .

Outcjzetsdz! dzgdfS d ol b dBskzetsdz! dz" j, O h SCflzo i, IsO
d SHJEZOCtsots Gtedj dzlsdtetso Odzdzr | (tedfm. 4). 1 dzOydls
d MPQ~ [ BA;= O QP=90°.

W

Puc. 4
1 OHOYO 2. 1 f tewDdegiAxhtgjddz dfdiStgl jodkred C Zdzw te Nis  dzO
Md i HdBEOM Ptej H. d2Q A2 HdISN. Eesdz I {
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Ovtejretd @S d) slup (sHse e | shHejLd d, MmsjHddw
Mtstslse jlsMiso ¥ h (jeddyj tB5Jdz) 5t s do MmjtejHdds fm |
I'JN, §sHtsedr 2 btD ¢ SEBNIEEDE | ¢

B c

M

A D
Puc., 5

1OHOYO 3. | tOo9dztsB j Htcj dzdzfs €3)D IS tdnjj Acs si0e da@] S o , ¢
ftotsd Odap™ Fiafpj toj D dz@ ¢ O d g3, Failsdsr Y toff j dzn d ¢ zdzv to

01 EMmlsi Mptej H DO @M Bslstedd3 Ho O f sHESBA & ftowd
dID d DI (tedfmD d®) . B &zs tOMMKEOtedo Ol ¢ OC s
Mslse jlsMisakzs hdj o jthddr 1Idn Iste] Ednsdadehidists 2
SBteOL 28 ls Iste FzctseH wafd A st ¢ tsdlld daRied” =BRLO [ .
B

E

Puc. 6

[ dlsj cOEEO:
1. MmOdz 1. R. [ ihjddd ¢jodkjlseduiMSdr L@HOY f) §dsh

{DLvz3[étr31 YTrtvvrovzwf ws r"1f3dvdt 3

LIs®@B® g9 R.
D. r"BOdMke O™ d&zh OD" ¢VYIEB] E@WY EB H OB Wiyl O gzls

O dzdzs s OWPY OZOH O OolststeH' W BjSIjf ykhr &zOtedsj dz hr DOt dizO
BOWdzH OdzOH " .

s &k’ S Lfmlsisjh &2 € jMjf, YOwod YOt Odk.

WO Gy resdNtidzOteH Odz BY Zh r ZOteD O OtdzOdz0 Odz 3

DH' fMisj d3j dz' ¢€) hr DO BOMISOHT . [ 4 G4 dzd3d dz, LJtlsls
sykhr zOco©® OttdzOdzDOdz BBOIsj ted OdzH Ote E Is§ oL . C o
3o MJ dzd dzj e j B O2 zOdz" MiIsr Elsy YOy JlIs:
1 J telishs'jdz' € Y " MisOteHT W Odzo Oh yr HdWeEj 2" o3 dz
spytede j dz' 6 ° BOtc tsYykhr dzOtcDO® Y OtOODOdZHO® DdzH j Y O2H
vsbytedB j d&z' ¢ BOt ykhr ClteH jdz' @° Bsdz jMj s,

BSdzd&zsOMO HO) EL " dzgg DtelsIl tedz BSHWEOHH Ot ) zONOBDKGH O
sSybkzdzm ylsOOT dMdflsd H hr oOtelzh Bd Slsdg s € d30OIsy
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imMitflsjte"dz hroOtlkz CjL ' dzHj ih"B'tc dBOIj BOIsdSE Odzr
sYkhr dzOte n1h " dz 3-@&Y Misj GIsBRE " dzR * ©d3j b tegz’ 6B G50 Iy

1dtelslsjbkzh® dz ¢ Yy "digfr MsOteHr W dzid'" L' yYOODdHOM :
NdW dz € o' ] OdZOH', jcEjte tsdz ptelslitcdz YOO O27 3

3 dzls Ofyr BO2YOdzOIsr dz tsykhr dzOtedzj dz BOL d3" dzH * L g
YOB] MiBJB' BYEhM"dr W BtsdzOM OD" dzgO W bpDfMjtc JjlsjH'

Mmwm OOMrteH"™ ¥ BtlsOMmM" dzZHO Ed t6 MiItejdz OOD" dzh r d
] jteB jtolsl 9001382 0B " dzO2 HJ G j da cY ISt tsL dz@@H Isf ) thisy €
fsBEyYHOL! Eyohdramw ¢ MmMtBfMmlse jdeder 5 tslsCte’ Isd v dze .
{

¢1 dsigleh ' € M flsi®]e]dy dgtdgOyy i ¥eémyOohO Isii
Y"lsk d&pMmjdzj ' dzH § 4|§’Odzbljlsﬁ§fn]3tsf}'whljm BfifJ Odg" O tdif, O dz0
YOWO IsjtstedWw dzr dejt' , Jmdfls hr DOtOHT , BODC
OZOHE ' dgh " LogjHe'lshis j 2h " dz' € W osozry, sykhr EL
Bsdzy O3 " fr dzr o, HDdszZH 34 dz d34 M4 tdzr w Y Olsjy §
M "tcOYSOEBH' W dzj &' L° mtr @n@g'@. [ DbH' MY Jjdz
B sdz'tstf)y D dzj o5H § Bylzoo Ed to QJ g n2tjdzjH’ .

[ OY OO Mtswr dzH O MswOr J ¢ M B e dogpdED L Y ® dz dzr 3y2
syYykzhr dzOter Y OwWO sOYTr tof flsOtc BB2T dzgh © R Odzr Y OteOcdz' Y
(LteEL dWHO Ypdgi tdMMi2 OMsOZOMBY EsmBO O24p ) 3 ¥y &
Hdgf dzsd30 O dj Btsdzrf S f d3j HOdz! d3j dz O Of Olsls O dzH

"9 BiSkjf wphimhmd 1HJf zZcB0D0O0 ybpdzj Odzls' dz d3j H
CGtocOdzls B2 ~HAD @ "rdf [©F OdzzH O.

rse O sOY " ter fIsOter B Slifls' ¢ BOIj BOIsd < O ¢
B O20dgz@nls ' B tsdz0D Odz" sykhr &zOtcHr W L jtelslsj kzh " dz" €
Y OwOdzr YIsOte Odzizr dzO MisBJjgh' BiSdH' .

[yEhr dzOteH T W Ljtelslsjzh' dz' ¢ "3 MisOte’ dzO tsB d
MOtcOf sO®RBOdzr ¥ ybdgj "2" BHOMI" oz " i MlsOter HO tsY

ferrrwdNa o/ 3 sPIBUSWZU[T C waw

znN¢ o r.r., cdz BBOj OO u. J.
D. r "BOdzse OIs™ dzH O0" ¢V Iskzezjog hHERESB | 5] GRL OF s
dYlEB] SEfMOdZOd ¢,] vd YolCOEBIZO dz X AsLd@ty | finls|O dz

0 dzdzts s Oy Wids] @' L ¢ i IS H ' Sls' W fips dis Yd@jOdsjdBHjO DB  tedzj h j S

(Odze jBteOdzr v Etedzj SIsjteH' ) ¢ftsdzn 02 OWBOdZ ¢ YOO O2r &3 Od
ISJ\’Jfr]'LH'QlS hjhiEn' Nd W dzH jIsj dz' . cCutdzH O2 IsOwBOdzr € MmEL’
dlbjH' . bm"dr gOE®RfDH' ] dsetstedWddH ' € LjwMm' LH' ClsjtoH"’ sjL Y
Ifmr sOyrtwr flsr yOtOfis' t0DOdz DOdzr d@3 8. 2 i MlsOE s EL DH' M' dz2 C
Cdi2' dz gtsOudtsdz@dzq’Lqu’W DH' ' ' é€ Hjfh DsOutz. pw' Mis'Oo EfstmezH ¥
CEBj2IC " hilsjteé DH'M' HJT OLO2A L.

s dzlsls' €: MOdze j B Odzr ¥ Etcdzj CIsj to, WikzdeC ydw dzr Okzr mMisr elz |
e stedW dizH " € WEdS ydw &zOts.

1L YOttOMmls" cOIs" dz DH' M GCJdzj M’

a,(x) - a,(x) .- a, (x)VO (1)
) dsi
a,lxla,lx)ayix) \O (2)

Y ) TR ) SO R
sHtEH 6" sjum' Lr' Cljtn' ' DOwEH G OdB®IN" dHs') Y s
SEtcls IsOws OM'" de't@ odd3led3SB’ "dis "dgp dgHQjdzed ¢ >e, ¢<e, ¢ Oe,
i zOl Lt Odz MO dzH Ote .
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CH' Mis" W dzjicls juesh' L' jWidjrw Mtsdz 4 OO0 dzH ODT" B ' to dz
(Odz6 jBtcOdz' ¥ Etcdzj SIsjteH' ) c¢cMsdzH ©O2 IsOwWB Odz' & dzy Ot O
E L s tcDr r dkOdz Isjwm'  LH' CIs’ hjhkn' NJd W' dzH j Isj dzf
E21IsC j dz Ddz' HJ YO&OMBmeHF sOkzOf JIsjH" .

dbdzrn Y SOBO 1. 6t O(R) XYDdzf 9(nmr) OkEjBWBOA Y

D@ dze dzH jt6' B ' tGH ]2 BREZOBOM phdtclsOwWE @B 2 O PO
O(FDBI(AJe jBtcOdz’ Y Etcdzgi 6° d@BbdeH jf IsOwBOdzr HJ§ Ols

O(ﬂb@ﬂ@&dgsmowfy Etcdzj ¢ dz2' W Binga(x)=kinglb@w g 1O dz' dz
B J 0zG ' dBjhquolf'dzOIs(r dz MeEL " dzj dz ¢clsOwB ©Oé "DOrf d3f dz B' dzH ' 6§

[ GO(Npdpj( Ozc j BtcOdzr ¥ Etedzj G @BDdzH j M [sOwB Odzr
St dzgH" B SdZOH ' :

a(x)-c(x) =0 b(x)-c(x) =0,

bix)
clx) =20 =25 cix) —

e(x)

alx) — bix)

stz Mj ¢ dHOGM'Y Oe@uFOOdz' , Y OlOW IsOwBOdzr IsjwMm'

4 sdz d3j dz, (1) >yofgjL H 29 Isjlstdl tclhhj'cdz fistgdz » OO' dzH OD
BodzH j M IsOwB Odzr Etedzgj $CJ OEr mMisr tc0o0O® BBEZOHT . [
sj¢ Bt &z jdz IslitcH ] G sjwm " LuH Clsjtc Nh' dz DO0dzO t
dzsdzH j &z EL G B GBdpBOH " 3 HarO@ zZOWO Mists dzdzO2 H" , E2IsC
BJl' dz@jdzcy dB@EDdgH I M B BERZBOIHT . [ "dzgH ©O2 Ok MiIsr oz H'
CJLH] DOdO fO2HOZOMEZ Cjtj . 4 OdzH " @( Sl g ‘~L)H " €
E todzj C Isggocdziigjiidzj @ds Js®@B DO BSdZOHT . sjdzjfm" GCjifMmisjH]
H, T EOZztcOdz| NOdgTCEQY IsT  fipeifpaa@td(x)- C jALj dzc j dz Odz@ j B to
Etedzj CIsj) .

I "dz y"flsOtcHT W dipDdzH j MisOWB Odz" dzf 0r dz Isj € Mmjtelz Y
02" ed3OM" dz' ¥ toyjodapC sgfis™ " @ C o OHtcOIsOr dz"@ W 02" tcizOH
HDdzj dzH j 2" €. [ 6] to

a(x) = lu(x)| = 18(x),

O(MWBBEZOHT s ¢ Msdz YOODHO2HO, JG6jt

lu()| = 19(x)| = 0= |u(x)] = [9(x)| @u?(x) = 9 (x)=u’ (x) — 9% (x

)

COodif(,m Pz dzH jdgj H' , Msdz MJ " dzv" Is
sddzif' Cifjnjc’ tsdzH Ot zi)Qzk d" @G O@2
IsiB' tedzjte' dz' W O2rter &3 dz (y"Y§ HDtejNJd B tedzjtk
Etedzj SIsjteH' W s ' tedzjte' dz' W O tor d3F d3j dz OdzdzZOMs ' 6 lz

alx)

=0
Jte'' M IsOwe Odz
@2 sBUGHg Bd

"orlyO yshlk CitjC. . [ Hod :
a(x) = " ulx) + *8(x) = " Yulx) - *Y-8(x)
1 11 H Odz

sign ("Vul(x) + TV8(x) ) = signu(u(x) — (—0(x)) = sign (u(x) + 8(x))

utsdz MW yls' & §lzgec 'IdzS j dz dzsestedW dsH jtoH ' W 021 tod3
Offls’ dzH OO Etedzj S jdz Okr s’ kDO BEHd&OIT dzH' OF dz Is
h Qelsr dz vy sz ¢ jtej C.

1 a(x) = w1 (x) — 971 (x) b(x) =u(x) —9(x)
2 a(x) = u*™(x) — 9" (x) b(x) = u*(x) — 9% (x)
3 a(x) = |lu(x)| — 19 (x)| b(x) = u*(x) — 9% (x)
4 a(x) = " ulx) - ™ V() b(x) = ulx) — 8 (x)
3 al(x) = Y u(x)— " 0(x b(x) = u(x) — 9 (x), J 6 Jte
() = Nul) =V9() WS ydWw HO SV B IS0
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