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The 3D problem of wave propagation caused by submerged in fluid body is

investigated. The form of the free surface is built; the dependence of the form from the
stream velocity is obtained.
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520, s tolzR0“Is 4w
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AdndgsoSd. I Hsojtend bt  JShfjtedizieis0nG” 150 HJWE" st jlsdyd’
e jLizis0ld PsHE o HYfse ‘HESM" ModHS Mtsets ke jxd®klz tisejordkjo'? SOoblsdhk: .
ddweljis ‘filze0dkyw t'Lhde PodHS itdR tejydd'e blzak, MjteJH WCdm odH tjdts
HO0 thdsokdn: tej>dl tezalz (T1l), ted WCshlz B 1M s+ LBlzts jda* Lish) jtejHM JdiS
OLHBOY ) telzalz tfislsisClz, KO o j>dds tekznkz (T12), ted WCkdlz shbksod" LBzt jddw
LM jteJHMJBE oLHBOY ek jk'e, s odasHWst L fyokClz CosteHdkols
GOtftcotz " tf'H Clzlstses His B telzrlz HfislstsCLz.

Jlsteddz0dts LOEZ Mt s+ OBMszEkdks” o jkdyudid doShddi0zeses o HAL jddw
o' Es’ o jlent’ o'H ydhko AtezHO, L WCE™ odHbkE, P tfied Tl GOSHIdz0kd]
o' HAJjlkw o'z ks’ tsojtent’ LEOYES B'ENy, tied T12. moadiz 0 jhje™ tfied
Tl Sodyjdilstelz “ls2w oLHX ), O tfied 112 teLYisH @V 54w & NdtesC 2 sBEOMS
LO LOMkzte jzdi © t6 H Wiz Is dztsc.

g jHiisOok jb*  tojLizzalsOs dgsylzlst  Blzisq  LOMsShse0h” tied odoyjd'
G HisBHROM Ykdr tfesyjhn‘e, Pt adkdtoskt odOnE HES tlzaz 'H otHBE I5'tz
hCzOHES™ Wistedsd.
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urs 517.98
o "'I'®a'_'_“§' ®j®E300EE T2 i(‘)l_-l_:Di£ 7 'I'Ol?_boc;
HACTCIL 0 £1LE£9T 37" RVRFREIOF ™ “¢®_ 170
BjOx™ " PxOYC Cr®ijOIC;0O
j ECEESE ¢.—.
IBLHBO0G0 t5'otsd 0 OfddlssdSo teLewLSl fdfisjdd fokektVens LBls jkdn

HOW 6 jdpy O G ol L S5UCEE Lot TSLERVHO BHfW odoHsS, St i, iChis
S0t SHjte0lsste0 disols? Si0lst” * Issists>idts "ot iz iz jos s

A uniform asymptotics of a solution is constructed for a system of singularly perturbed
differential equationss with a turning point. The paper investigates the case when the
spectrum of a fase operator consists of multiple and zero elements.

IohsOksot0 LOHOY'. L HOB'? toBols' BzHj HsBEZHSOO0RO o ot ‘ted0
OnddstflsslsdCd tesLotWLEz LOHOY'
L W (x,e) e’Wii(x,e) - AW (x,e) = h(x),

1
dW (m,e) - E,[na, +m‘3Wm] (1)

EW(me) =E,[m2a_+W.], E,

Csizd e — +0, x T1 =[0;a], m=0,a, m="Ye.

uizls PprE'G 2%d2 s jtokst, LOHORI? o n T oddl ehshl &'d 2hshl Heshissts*
R" HEv Coytisels WShse0uses x 1, h(x) T o'HE®O o jCks-WedSy™, W(E.e) T
hiCOB0 ojChtt-WkSy™w, a,,, W, m=0,a, T o'Hsl' tisydkSse’ ojShstsd,
E, = (@)1 E,=((0))i. 7 HOGSGOZ'G  dOstdy’, o  “idnm
a; =1 i=18p+s+Ln; b, =1 j=2,p+s,0en & jejBjssd yds koskdy-
AV

OHOYE (1) BlzH jdsts adoyOlsd tfied odSisk0ddk SOSHR dktse.

VG0 1% A(X), h(x) TC®[1], Hj A(X) T dOlstsdfy™ 1j0kst0 b o Hieshssts'
R".

Lase0 2°. qEOGdukd? Y jelsst A “ Stjbiksesd teshss histSkzed |
LOHBOZGY Zdsa0d

1,00 2 XT3 (X) € 0< 1,(x) <000< B 5 q(x) 20002 N, 5(x),

Dpegaa(X) 200021, (x) 20, Ty(x)<0, xT1.

AJYoOnsS, Cskd sttt A toshists™ hitezClkized * d&j & hisdls kslstdbs
t'okdn Gkt jejkjdls'e edoyjds o [1-2]. A [3] HBME HXYJEs odOHES fkzizy02,
Csezd My JShts SO0 ¢ dsisdls? SteOlstz” G JH OcsROE LEo0G Jujdldwisd, Hieslsy
9tz GzJ o'MisflsA IssIssyds t6 oladm wlzdzs iz jdzJdals'a. AQHOHES Histshisdn isOB zAdGdm |
Gzeisodn JoJdjdis'e MyJSki0 cwOkduises Siwoksid ¢ adoylits o [4].
adhekzavisis LBlzts j&' LOHOY (B)]) L SteOlsdzddzd fisOB ‘E+addsd Jezjdddisodd Y J<ist0
adoyj&s o [5].

)

11
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stohdukd? odOHBS ssySd Losteslsz odds0¢0 LedyOkdy Hotm jdjdsjdils e
Y j<ists0 o SHE2 0BG HJS TACER KEYSOR. L HEME HY Zo0EB®E odtfOHSE o syy' - =0
9'HBIzo0 ‘s LzdtOdd GJhis0B t uRets Jhidddslz 1,(X) L bSksyds 6 adkddhd
Gz Jeigdeisodkd hYjsistd. soCdd yduss, odoyd s+w odyoHss, Sted o syy'
X=0 Ledgoskv n-p-s Jeidjks'e hfiCked t'Lus’ histlzCsized. JMS E21¢d
s jk0 (1) Hislzetsets tYisewHSlz, ks o tfsBlzHie" OMddBssdSd ktLadwiSz e (1)
BJtelzls+ yOmis+ 2(n - p - ) JezjBjdls‘e, WE" 5B jtelsOEssfw o dlzdz+ o stsyy* x =0.

U0Cses sdtflz LOHOY' gOEls2 WE Isjstedlsdydzd? “wlste i o lsiste” fddekzdvieddn
LBlzts ji&z, 50S * Hie0Ssdykd? ‘dlsjtejf). IedCEOHM NSOLOGEEE dsxj Blzlsd Shzondydd
o oWk [lete0-isdid jieW jz2HO, WEj o H 60 90Mdzdekz stz © 6 HissHAROM Y [6-
7]. Metslsj, sjste'™w Ohddstflsslsdyditsets ‘s jetelzo0kkw s0Sdn LOHOY, k0B tesLodiizisO.
Lz sOd, slstedds0k” o [6-7] 5O0S ° G Bz ZLOGOwA GBS %O odfOHBS Mdhisid
hddelzdvistts LBlzte j&adm HAW jts jdy Ok dad- te ol (s V).

Moo jHjk" HES YAsets yoOmlz HEshk vy jddw fsCoL0kd Gohskztd]. L LOCOEA LML
odtfoHClz, HEW tfsBzHOod OhddstflsisdSd tesLodWiSEz kOSdm LOHOY d&j Lasedd
LOMistsiizoOld 0tf0t0ls HBBtsj odoyjddn WizdSy'? 2" (Hde. [10]). ubdlz Hishz HAWR!S
kdstsed LO WEdm HE LOHOY' (1) d3syd0 BzHj LOMshizoOkd 0f0k0ls WkhkSy'2 26"
B jlstsH, tesLissBEzjdid? o [1-3].

1 za&to (2) BOYddss, Pis adoyd“lsHiw LOHOYO (1) z odtfoHSE, Cdd:

1) bsySo x =0 ° bsySss Lotstetsisiz HEW LOHOY, (1);

2) mifjShte cteOkdudbsets stfjte0lstsd A d3isdls? CeOlsd” fisOB‘d4d’ * SCteOlsds
ISSIsSMtts te'ods" dalziz=s Joz JaJaalsd];

3) adtetsH> jdzJ ©jSIststedz ] te*oddadp

- Aw(x) =h(x), 3)
z LOGOZ- dsd3lz odffOHS Iz, B0 telsLiedo HiskzGsEts tetsHEZ © ssyy® x = 0.

1. distelzClslzte® tetsLodWLSE odtetsHM jhses o Slsttehises to odWhdw. It jH
sdfds, WE fjtej2sd HE tisBlzHESad OnddstflstlsdSd tesLadWiClz &) (1), %0ds GjsBn HES
adoydlsd zdssod ‘Nhkizo0dkdkW esLodWLSlZz o Clssiehset & adwWddk (3) * 2668 NistzClizilz.

JnCeCd A © stfjteOlstesd tieshists” fistelzClsizted, st d&j Hozvydh+ &0 CteOlsd:
Jejdsidsd My S0, Mhkkz® tsodk0 hdhlsikd ewdhkd~ ojSkst'e b (x), i=1,n, W&
Elottststslst B Stelstisthso0tz hdhsigz oifkst's L ajShstdrd b, (x), k=1n.
uls b(x), k=Ln T tbok0 fohlkjk0 odOnGdn ojSkti's SHjossEd A,
oWy jises HE sHfjeolksicd A (Hdo. [8], fiists. 218). rdv Liskybshs' Ctoldsdslz
Ju iz 0, (x), k=Ls oHYso'HO® s G2 &jOriMbds ojSkii’
(WizdHO®B JusOz R eisLafWLS ) b, (X) . (dOdise yhis BsXd%0 NSOLO * tiss ot
945ssted, WE 9 Hfso ‘HO IS+ CleOsBSBE ISEISEX &S 6 ohswz Gzt jazjgddsz 1, (x).

dnS'ea¢d 1(x)20, i=p+s+1ln ° aOndkdld L&Oujhivdd sy joksts e
A A, ks KerA={b(x), i=p+s+1Ln}, KerA ={b (x), i=p+s+1in},
stsBlsts dim KerA =dimKerA" =n-(p+5s).

12
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L HENE'HYZe0LshE odfoHSz D(A) =R", R(A)=R(A). UBH' LEHES
st MOEMHEEWO [9], fistts. 22, sjelstts A GotkOLiGs tEsLeaivikd?. L
GOhshlz  odfoHSE  ‘GHJSH c(A)=dim KerA -dimKerA =0. flsd A T
Wi JHEBEA B3 o1 S SHfjie0lstts. JMS E1Sd KerA >0, Ists HEW o jClsststisets ts odiadw
(3) 50 'y Iste jlsw WizdzHOM jlsOEAG0 s jists jBO Al jHEBEARO, kSBlst, djsHEGSE HE
t" ot (3) B0 teLOWLES ks * 5 &S IssH|, Ststzd < h(x), KerA™ >=0.

rev  Gonszytdn  HEhE'HYjB! @GOG GjSBR'HES HENE'HAs]  fskizChizsl
teiSLOOWLS "Dt jSHUSE HASEHS 16 od Vst (3).

v Y6t esLodijis tic0okz yohlsdhklz ojCstehses to'advhew (3) * hEzCodkd2
teisLoOWLES s BOLAfE b, (x), i =1,n . Jstedts0* Bt

()= B0, (), () & (9 0b,(0).

W00 = 8.5 (0, (0 aw (95, %). @

1 t'adshlst (4) ° ekOhlsdetshsj? Btelsthstediso0hs’ fidhisjkd ojCisst e
{b:(x),b (X)}, i,k =1,n BOYdds, Ps dsed SlsesGOEAGENS" He0os' YOS
' olvhGdY (3) His WHIO ftftewyjdsets sHfjtOlsste0 BlzHizZst GOy & fyg isH, Ssdd
h(x)210, i=p+s+1in. JHCEed 1,(0)=0, ks Hiw kstsets, Piseq Hie090 yofsz0
o ol (3) GOZIJMOLO Bl dh’ L&OYiG! SYjk0ksEd A, GjtBr'Has PJ, Pts
odSstizo0k0m ssySse0 kgse0 h, (0) =< h(0),b; (0) >=0.

YHijsOodis HEkel okst (4) & ojCksteh t'odvhk (3) * td ok ks
CeJWy “tsd B'@W SHEOCSad- BOLAdEdm 9JSkste0n. J syl odSskokeY yda
1 jte jlsotste jd BlzH j tSlsteddBOhs tetsLadWLISS o jSlststedtsets to adavdid (3) oddtWhiz

p+s
wix)= & w ()b (x) + &1 (x)hi (x)b; (%), ()
i=p+s+1 i=1

HJ W, (X) - HB9'EAd", Hishofls? GzOHS" WdiCy® St x T 1.

UjBte B0 1. W jr02: 1) edSauzslsiiw vdsed 1° © 2%  2) 00 yOMlsdEO
Gofvhky  (3) stlstesBOrGO  HS  WHEO  fitfew>yjdses  stjOlsstd AT
3) h,(0)  (h(0),b, (0)) = 0.

UlSH® 0 o5tz 9°His LS [0; O] "tk HishdlsA cEOHSR tesLatwLsS o jSlsstebisets
oG (3), LEBLOjBA? Wokdkists (5), Hj W, (X) - HEO'E k', HERJISA GHOHS
WiSy” Csed x T1 .

2. tsLhdtejkkv LBztcj&s' LOHOY'. pdw odH'¢jhdw ‘hitkks shsshdodn
WSy (UA), VE odbdCoskt 2 iLetwilz en (1), fbbvH L GjLozjMEsts
LG Gt s xIl, 99 jH jats 9 tetSLEEVH solz 9 jSlstste-L o3 ddzlz
t={t, t,}, j=2,p+1 k=12, Cuhstfistitsd "t adLtoyddts L6 His Wahlze

X
ti =e 7 (0 Tm3 (=D [ /1;(0)dx T Fj(x.e),
(k-Da

13
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57
t =ty =m 2§ () tm zae/n\/—ll(xolx0 1F(x.€).

UBH',  LE'HBS  teSLISBRHSES 034[315le (Hdo. [1 3]), HEV odLdOyjddw
LN dis i’ 9 JSssis-WkSy” W (X,t, ) Blstedds0° Bt GOfszytk tsL N dis jklz LOHOYE:
LW (x,t,e)=h(x), M =(m,t(m)),
dW (M, ,€) _ v (6)
X

EW(M,,.e) = E;[m 2a,, +W], E, = E,[m*a, +m™ W ].

ulzls
r A 2 H 3 u
L.t a allix)] +m d,k—]+m TS
k=1 j=2 Jk 1 7)
+m*d L+m6“——A+YA,
1Ut1 UXZ °

HJ
d, 2 2ji,-k(x>%+juk(x), d, 1 2ji(X)%+jii(X),
0 Y, - 1] jtc0bists-Oglzzstste. Cot? odfoH et SHfjlsisted ied B jSBR HAShs'

jeSs odtfdholsd.
3. etshissted B jLtc jLSGOGNGR tesLodwLE e (at). JYdH b 4 Hiftshissted
aJlelstG w6y 2, o WCdr BlzH & tetsLadWLEZo0Ld LM dis itz LOHOYEZz. JO it

Yy ={0i(X) @ ()exptyd §=2,p+1 Y =40 () Vi 00U (1) + Qi QU (1)1,

Vi =i (X) [ fi (Y (t) + 9 (Yt} Xy ={by (x)w; ()}, i=1Ln, k=12. (8)
ol @ (X),V,, (%),Q (%), (), 9, (X)W, ) TC[1], U, (t), €=12 ¥
WEGSY" 26, otohsdosis’ WCdR stdiots o [11], y(t) T ‘fsssts shsetde0
WGSy W, Wotd? adedH * atOfsdorhs’ WCE stdhoGs o [114].
WL HESTsE s (8) MSEOH ik Gisod? ik

n n e 2 p+l g
Yy, 1 Ay,1r A¢ A A YmkAV AX, “ 9)
i=1 [ —1gk 1j= g
o dls yiscts Ij'tclsfr]lsistelz 450 ao[GOzWH
W (x,t) * ab (Wi (x,1) aWr.(x t), (10)
i=1 i=1

14
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HJ

2 pH

W (X,t) 1a wfljl@() exnjk + al.vrll%(X)Uk(tl) +Q’ R(X)Ulk(tl)]'l'

k=1 j=2
+ fri(X)Y(tn) + Ori (X)Yi(tn) + Wi (X) .

4. tickzdwiedLOy'w hdekziWieks LBiztsjhs LOHOY' . L YIBdBEZ YOOcLOW" &Od3
5B Hits adoudlsd H'E LN dts jtsets SHje0lsse0 L, 40 jizjdsjdisd] etshisisistz (9).
JiksHASO kOSHR HEhE'HY G SHdhoE0 o [1-3]. ubdkz Lo jks $'dyjod?
to jLizzs0 H® LN dis e SHjts0ltstd (7) 40 jzjkidls Iat (9). rishd Hy|iddw
fsC0L0kd, Pt HW sYjeolssd (7) GO jejkjdsd Iat (9), BsMEO LOYdhokd L
odGWH" Istslsts X dztsis*

LW, (x,t) 1 [R, +m°R, +m°R, +m*R, + m°Rg W, (x,1) , (11)

HJ Btfj0sted Ry, LOYANOG: © 'R H® GO jk i jdisd Jat (9), GOk Gofskzttd?

odeiWH:

p+1 2
RoW; (x,t) * ab @l j(x) - Li()laag (x)expty +[11(x) -
i=1 j=2 k=1
2
= 1 00T [AVri Ui () + Qric U ()] + Fi(x) Y () +9 , () Yit)] = 1 ()wy ()3 (12)

k=1

t é.ROiVVri (x,t)* é.bi (X)RiW;i (X,1),
i=1 i=1

R W, (x,t) * &l (L[ ()T Fi(X) - Dulgr () Y(t) +

i=1

2 n 2 (13)
+aQu(U]- A 51 ()Tl @Qmk (U (1) +9m () V(1)1
k=1 n=L,n.,i k=1
p+l 2
3W (X t) 1 ab (X){a a[Dljkarljk (X) + aTnljkarnjk (X)]exptjk} (14)
i=1 j=2k=1 n=1n_i

n n 2
R4\Nr (X’t) 1 a bl (X){ a Tnil[évrnk (X)Ulj( (tl) + frn (X)Yi(tl) +

i=1 n=Ln_i k=1

2 2

< W

+ 9 (0] + Dl @Viik MU () + T () Yi(t) + 9 ()], RWe (x, 1) * ““;—(ZXI) (15)
k=1
ulzs st jelsstsd Dy, Dig, Tyij GOl adetH

15
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Dij * 2 ijk(x)[% + (0i(x), by O] + Fij (x), Dig 2 J1(X)Dyg + [Hi ()17,
Taiik = 23 0Ok (x).b7 (X)), Toip = 25§ (X)(bj (%), b7 (X)) (16)

LiLkek0s HY jEolsE0 R, 1& %0 jtjBjis Iat (9) BzHj 9'H'clE080k]

HELCSE HEGE st b tisBlHse’ ONddYisssdSd tbLetwill & (L1). ubkl &d &
BlzH jdsts LOtchizo0kd Wadkd? odetvH H* Ytsels st jieolssted G0 jjdjdls ttsshsstelz
BJLicJLSHOGN G SLatWLS D.

Adhdseld.

1. Meshssted  BjLjLBGOGNGd-  tesLodwiC'e  (9) ‘%olk'Odklkk’ o'HbshEs

~

SHjiE0kss's R, k=0,2,34,6, 0 >j * o'Hishis &5LNdiejdiset St jsosstd L,
LESBieO> J&s6ts Isslssyd st (11).

2. JYjuolssts Ry ¢ csisotdd St jEoksis LNt jises Yje0kse0 L, o
ttotshissts” BJLIeLSBOGN G- teisLadWLE e (9).

3. TELPdisjt0 LOHOWO (6) to jekt™iedis LBl jGO o HEEHES dEOkSEs JoE0ds jss0 m
>0k Jat (9), lssBlsts, & ese jtd & jciviedLoy’s kel LBEE jiE LOHOY

().
5. NBted30k'Ldz fBzHBOd tesLotwLCl tesLNdtejht’ LOHOY'. ¢hditksidSlz
tesLodWLEE tesLP dte j&s™ LOHOY' (6) BlzHEZ &3t 2 odelzVH® tWHEz

W(x.t,e) = AmW. (x,t), W.(x)TY. . (17)

Y 'His0adds WistedzOkAds tewH (17) E tesLhdejklz LOHOYZ (6). UBH' HEZW
oLy Bk CeJw Yy “dls‘e Y156t teWHEz Sistedfdz0 “ d3ts GOmsztfdlz tojSizte jhzistzlz dis jaiz
LOHOY;

RW_,(x,t)=0, EW_,(M,)=Ea,,

2 pl 18
W, (M), & Alie(m)? B2 M) =g (18)
k=1 j=2 M ji

RO, (x1) =0, EW_4(M)=0, GW_4 (M) = E,[a, —ji(m)*‘W'ZT(Mm)],
1

(19)
RoW, (X,t) = h(X) - R;W_,(x,t), EWy(M,)=EM
_ W_. (M (20)
OV (M) = Eo[Wy - Ji(m) H-2 Moy,
1
RW, (X,t) = -R W, _, - RW, 3 -RW,_, - R{W, g,

E, (M) =0, GW, (M) = -E, [ (m) "We-1(Mm) _ iWe-s(Mn) (21
Mty KX
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6. U jiste jB0 tftets ‘Mdklzo0ddW tesLotwLSE Is jteOy 24dn o jSisttedkdn to* okt ©
It Ok GjsBoHGS odoudsd kgsed ‘ftkeOhdw tsewiSz & Iat (9)
s jte0y 2ts6ts 9 jSIststedasets to adawddaw

RoW, (x,t) = H,(x,t). (22)

10dP jsts flstelzClslztelz WHEEO tstfjteOlssted Ro. AdSstedhistsolzsyd Isslsts>id fis
(12), &30 “dsts

KerRy ={b;(X)ayj(X)expty, j=2p, bj(X)ay(X)expt;pipk

j=p+Lp+s, BN (U (t) + Qe (Ui ()], k=12,

b ()L, (XY () + 9. (X)y" ()], bi(X)w(x), i1=p+s+1n}.  (23)

SIS At (9) ‘GoOk'Olst o'HEGSHLS csEsokses S jLosstd Ry,
tesLodWLEd to otk (22) PECO“ds 2 Jat (9), kst tie0o0 yOhlsdko ‘s jt0y 26t
6" oupisip" (22) YsodisiO L disBA"HE Mist 5> G0k i>0d yBlz Hieshsttl.

v0Cdds ydisds, ¢jro2 H, (x,t) 1Y,. 104dh ikt wedkd? odetvH Yy ojSiists-
WzkSy . 3 jr02

2 ptl

H.(x,t) T @b(x)i{a albrj(x)exptj +
i=1 k=1 j=2
2
+ AlAiK (U (&) + B COUIE)]+mi ()Y (1) + 1 () Yi(ty) + S (0} (24)
k=1
1 bessydshst (12) soydas, Pt st jtdsst R, Lo'HGA2 ¢OH tfeshisiesd
n
Y= AY,
i=1
(Hdo. [11], fsste. 36), lssalsts, o Ytz sshissts’ d0* &'y, tesLodd k™
n
Ro= A Ry, (25)
=1
Hi Stjeste] Ry Y, — Y, SHESLEOUGS odLa0ujt’ * s GjsBRHESTS',
odSstedssosyd (12), ¢jcSs odtdhold tjLzzlos HY ydn stjwosst's &0
dejdsgtisef W, (x,t) TY,, i=1n.
L, L0 OGOdsE s L tojLeisok0kd, sYdoGdhd o [1], HEMEHM kG
0 jCitelses b atwhkY (22) o fishitts” Y, @G0 LOG Gdsd GO HEhE HY jadw n
hCod™eddn te"adaWdz!
RoW,;(x,t) =H;(xt), i=1n, (26)
Gt L WEAR LOHOGS 9" Hfse HAs & Y Hftsshssts” Y, .
AdhdsesS 4. steOlst’ jizjkjdsd & ofidhlzad &0 LsBteO> jhdw (25) * (26).
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isetdoshs’ CeOlshdn Gk totes ' GjGkesoses jEidjds's fifiCks0
CeOGquBses SHjte0lssied Yublzist odkdSolsd tfied YsalHEe® * HishEz HXM jddb"
tesLadWLS o MCOEWMekdr t6'odWd (26).

A at (9) sHjeosst R, © HOsEOZGAdR. [ SHjeokst R,
nodshtfiewsijtf2, beBbs KerR, = KerR, . Jifjuobsts R, ° &t joksisdg
N jHEBEA M0, tedusdlz WHist ftfiewy joses stfjt0lsst0 d&J tizhis0 Gty dh0. utdlz His
ClomvhhY  (22) GEMGO  LOfsshzeOkd kit WhGHOBGSOEGE kst jkl
N6 JHEBEA 0.

JNS &I SHjts0ktste R, MOBSHews jtd?2, bis kesiso0 sielssetkOE s soots’
Onbdid 'otBEY (22) HE WHEO ftflewsjises SHfjeokstd R, j$o‘e0djdisho
sojteH>jledts, P Hic0a0 YOMsdhO ojShtebsets o advhkw (22) d&d o fisdls-
Jejdsidls’e WHISO Stjieolsid R,. Jd ¢ GOl 2 Waksdlz adevH' Mtftewy jdisets
BHfjt0bs0 R, . utBl sk SEstesGOE-dshs LOG GAHE isests o HilZkhshs* o
#6092 OMisas ts"otmthw (22) jtjkjdls's WHED SHjdtsd R, (Hde. (23)). AW
bdse0 o HisEHYZe0h'2 LOHOY' “ HEhdlst GOsYbsE *  €jeCh Lofsshize0kd tfed
fsBlzHEs9" ONddtflsssdCd tsLatwLE L dts jdts™ LOHOY' (6).

ed HEhEHYJGG hCOEVehdn t'odwdr (26) GJSBRHES BlRZzHj GCEiGS
tEBLCEWHOIT GOtk slsdisd odtforHSd.

AdqonusS 1. 3 jr02 i=1, B, tsLekWhjds NSOMWEh] o odwvddw
RoW, (%,t) = H(x,t). &'otvohd SojWwy'“tsd BEY HEOSEOdR  UJA,
SHESLEOYES odLaOydds o) CjWy  disd WedSy” W, (x,t), 5St'd Sjw y “ds‘e
Vi (X), Qe (%), fri(X), gr1(X), k=12, wC* BkHEK! 9'Hijlzlsts' & &'9'2 yOMisdd"
IS H>ze0tSes t"odivdds, sHE' Sl [15(x) - 1;(X)]|,_, * 0.

v sbedd0hty chOHSEEs tisLodwiSlz w, ., (x) T 171(X)S,((X) GjSBA HES
add0e0isd, B S,,(0) =0.

Us0Sd ydisd, wehs S,;(0) =0, bt L ts'odWkdkw (26) Stkd i=1 SHESLEOYES
odLtOydasts of)* Hishdlsd 6OHS" CJW Yy “dlsd WkdSy” Wi (x,t), BCte'd jezikjdls'e
WH0 51jt0lssE0 Ro.

Z5B &j ttoltewlsdh!, Wob' Wetehkzad HEZW odLBOyjddw yda SsJW Yy “dls'e
BzHj odfdnods 'L, shS'eCd otdkd BlzHEZS! tiedHOs:” HEZY off'R ‘GHJSH'®
i=1n.

AqOnsS 2. 3 jr02. i=2,p, teduyskl ‘GHjSh i W'Chse0kd2. L Y Bk
adtfoHSE tftc000 YOmsoh0 ts odVdd (26) L His edtizh jhdw, & fsodkd0 & Hisdisd
HOBSA JzJgdus'e b (X)expty, k=12 WHiO s Lolkstd Ry. UBH' SHEELGLOYEGS
odLiOyddss off' SEIW'Y'“dsd WkBSY" W.(x.t), i=2,p, 6S&'d Cojwy “ds'e
ik (X)expty, k=12.

AJyOHBS 3. thLedvh it o otk (26) tfied i = p+1,p+s. ulzs &d tfsodhd’
tfedtfizisdisd, Pt i0o0 YOMALO te'adwizdew (26) j & 'Misdisd Jdzjdzids e
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Byi ek (X)EXDL prp, K =12. U 6B odfoHSE GOGA ] Bl odiuOjt
WEBSY™ apsnyk (X)eXPpagye, K =12.

AHOHES 4. 1jme2 i=p+s+Ln. A ¢'o"2 oNsdE’ oty (26) o'HiksE'
HEHOGST - 1, (X)w(X). ub®lz 000 YOS ki @&J tsodkd0 o Misdsd
9'HYfso'HE" Jzjdiwsd S,(X) 10, i=p+s+1n. oGOkt YEs, L ks, P tis0ad
\ORSB0 s 60y 256 &'otvaEY (22) tot >t SBEONS’ LEOjE! SYjEokst0 R,
(Hdfo. (12)) * ot0nke0ed bessod 1,(0) - 1.(0)=0, i=p+Lp+s, q Ysodts’
o0¢0sq, P58 Y000 YORSAHEO 6oty (22) LOHEOBEAdYE0 Lisa0d

b (0) Avik (0) = b; (0)Byii (0) = b; (O)m; (0) = b; (014 (0) =0, i=p+s+1Ln
) St jB0 2. WR02: 1) edSsurtslsafy bdsed 10 2% 2) 080 ONISEO
Bogthy (22) G dfisdls! jtjkils's WHED SHjE0ISsED Ry ; 3) S, (0)=0; 4

OHsls+ d3'fyd dsed (*).
UtsH' 0 3t (9) bk tesLadWLS ts'adWkhkY (22), addkVHE
W (X,1) = Z, (x,1) + y, (X,1). (27)
ukzls
2
Z, (1) 2 b O{A Ve (O (1) +Qppy (U (t)1+ 1 )Y () + g (X Yi(ty)} +
k=1
p+s
+ a{ab (x)ar”k(x)exptjk + a b (X)arl(p+1)k (X)expt(p+1)k}+ ab (X)Wn(x)
k=1 j=2 i=p+l i=p+s+l
(28)
HJ SBJW Y “sisd B'E@Y ugA © w; (x) © HBo TrGdBd, HEhdls* cEOHSAR WizuSy Wdd
Csed X T 1.

NEZGSY'™W Yy, (X,t) 9dLBOYJEO L6 HEE Wistedslzdd

n 2
Y (1) T A b ){AVrik (U (1) +HQpi (Ui (1)1 + Fi ()Y (1) + 9 () Yi(ty)} +

i=2 k=1
2 p+1 n p+s
raa a biag(x)exptj, +ab (X)wii (x), (29)
k=1j=21i=1i,j

CJWY “Elsd WEE' SHESLEOYES od LdzOuOBIstr]W L Wistod3lzdz
Ayij (X) T [ - Ij]_lobrijk(x)’ i=Ln j=2,p+1 i, j, k=12
Vi 0 1[0 - LA (0, Qu () 1[N - 1,17 0B, (%), i=2n, k=12,
£00 1[0 - 117 m (0, g0 200 - L] Mn,(x), i=2n,
w.(X) T I5(x)0S,(x), i=1p+s.
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7. IBEZHBOO GEztoktes Ykzjk0 OhdaitlssisdSd tebLetwiClz LM dicjés
LOHOY'. wSidstoNndi bjseiBohd 1 * 2, §sS0xjds, P fjew s jeoy 2bdn
LOHOY, (18)-(21) Ondastistisdyit St jSistz0 o tieshistts” B L jLsG0GNRdR tesLadwLE o
(9).

G HES L st jdisEs 2, wsLadwLSORd sHESE HEdR ‘s jile0y 2ddn & ok (18) °
(19) © at (9) BlHEL* o jCltste-WzkCy* W, (x,t) = Z (x,t), r=-2;-1, HJ 8jSksts-
WEaSY” Z (x,t) odLuOuOsEMM Le'HES Wethled (28), W'y “dsd WCdR, HE
1 jotsets YoRk, Bl Hise'EAdddkd HENdls? cEOHSAdd WSy Wdid Ssed x T 1 .

JBydiitdls * HShE OGS ol Onsdil & atvhgy (19). wSstdhstohdi-
Istslsts>ydz fists (13), wslstedcz0“ dsts

Ho(X,t) 2 h(X) = RW_,(x,t) T i (x)b; (%) = by ()L (X) F g (X) +

i=1

g l2I
+ D[ Q- U (t1) + 9_a (X) Y (1)1} +
k=1

+ ab (X)Jl(X)Tlll[a.Q( 1k O () + 920 ()Y ()]
i=2
vgsed 3) st jBd 2 dd Ld313>|4d313 LOHBoBEARSd LO t0RZEES HEo ‘T dkshs"
WedCY™ f(_2)1(X), GBI LOHOBS sylsCrel dsisolz

f1(0) = -[3i(0)] 7> 0((0),by (0)) = f oy (30)
AdBte s WekSy™ Qoyk (X), g-y1(X), k=12 WEC telsLogWLCd LOHOY,

D11Q( 2y (X) =0, ‘Q(—Z)lk (O)‘< o, Dy on(x)=0, ‘9(-2)1k (0)‘< o (31)
LedwLSokd ydn LOHOY © Fat (9) BlzHiZs! kit dlzd". Ie000 yOmsdhO
6o (21) GOBLH | SEHE

Ho(x,t) T &hi (x)b; (X) - by ()F 1 (%) F_ap (%) (32)
i=1
L k0 YoMy wedshls'  efj Py ¢ jhjddlsd
b (x)h(x), i=p+s+Ln WO stfj0lsd Ro. 10 LOAZHES HED TGS HJVCHR
WeBSy'2 Bd oxd & LBEJBE LadPdsd jzjdidsd WHs0 Y jEoksEd Ry, W¢' Fj
LOGA itz Iz tts09'2 yOMisc' 6 otz (20). wOS] wodP j o lsjists”” fofelzd et
LBiZts ji odkdSOc otfjehj * fswihts ‘s yj GOwed fists ks>t 6 atkdn dGlzdes
Jizjos jdals"s Mt iClsts0 Gle0dofytses S jis0ksiE0 A.
Ul HEW kises, Pse odSohizedtdid kdsed 2) kjstjdsd 2 &d fsodist"
tedtfiziyisofisd], s adShizEk1w kdsod
hi(x) 2 (h(x),b; (X)) 20, i=p+s+1n, (33)
stsBlsts, tfic000 YOMIsdhO odftetsHY jbses to'advhkd (3) SElstesGOZIGO HES WHEO
tftew>y jiztset s je0lsstd ¢ (Hde. kdsed 2) b jstsjdd 1).
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ddhdsosS 5. uv0Sdd ydisd, HEW tfsBzHted to otk tehs HedHOGS' ©%O
ofjishl o'HE'Ck [0;a] OfddisssdSq ssLat™Ct ) (1) GjsBRHEGs, PsB
adSishlzo0tdi! kdsed (33), ktsBlsts, PsB GOGd &3y kdsod 3) ks jstejdzd 1.

A0yddss, P 000 yOmisdd0 te odahiiw (20) LOHBOBEARY &tk 4) Isjsts jid 2.

314, vChts adCrhkizEsiksw zgsad (30) * (33), I L6 HES kistejdd 2, 2 3at Y,
llz* tesLaWLES t adaWdk (20), LsBEOM jhd? z adetzvH® Wistsdslzdz (27)-(29), HJ

p+s
Yo(X,t) T W (X) T QWi (X)b;(X).
i=1

e j2HJRBE HE tesLadWLOGERY GOnkzYkses ‘s jt0y 2066 s okvkdY (21) o Juat
Y, . tndBO HEhE HY jhkdW 0%0dse ko st jts jHE 2, sEBISS:

0) kjtsBn HEs sBYdhEdisd ool yOhisdiklz YAisets to adwdw;

B) (GjSBr HGE odi0c0ld, B LO 60REESS HEo ‘T dEhs" HJWEdn WizdSy 2, we'
G Mswis4 v 2 tfie0o ‘2 yomisd" HishE HX zo0kses o' okwhkw, odStkize0tdh! zgsod 2)-
3) bdstedizd 2;

9) tfislste‘Bizts, MisB odSshizo0ddh! dsod 4) ks st jdid 2;

¢) hSstedfiylsOah diy s jtste jdssts 2, st jBO LOciOlsd tetsLodWLISS to odWdatw (21) Iz
ettt ;.

090> Jitw 2. LBk 4) kst idd 2 G G LBEXJBS LOHBoEEA G & WEdhd
s jtfjved MosBsHY YstjisjHb R EELetWLS s, WE Y Bl LIESBEjGS L kdsa0hd 2) |
3) bjstejid 2. vOCO MCEOHBG N tesHASEo0HBO tedhizish fists sslssybts 6 oddn
Gt jezjkjds'e hfjCht0 ctedbdubses sy kol usdhlz HEW LOhkshizoOddkw
Sjstjts 2 HE fsakrsed ONqdysssdSq hLotwiSl &'atvagy (25) dd Ysodds'
fshisize=o0lsd odSshOGHBY s 4) st jnd 2.

L itk ydSt dd odiboydtd YsuekSse kel f gy, (0) =0, WekCy"
Quys(¥): Gan(x) 10 sbeqtsoed 2(p-1) NOOLVBGAR HejiE iy Ol
6 ot (r=-2)

Djanx(x)=0, j=2,p, k=12, (34)
L WCdR odLuOudES WEESY" &, 4 () = Coy ulay (x) L SSUBTSE HE Hso G AR
st dstasHBAS® .y i -

Atc0nzo0ad Istslssydz st (14), HEW odLbou bty ydn WSy slstedd0 ks
oMl Nl jBlz HOW jie &y OE GdR ek (r = -2):

2] tp+1k (X@k ek () +[M + Jiip ey ()@ payc (X) =0, (35)
HJ
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ATk 0 Teprsypenpsnk §
M =g 0 0 0 0,

® A 0
¢ TpD(p+s)(prDk 0 T(pes)(prs)(p)k =
gaT“H1XP+Dk(X)g
ar(p+1)k - 0 0
fa (x)°
¢ r(p+s)(p+1)k =
Adisots 6. St Misos e ases jtjdiase 1 ,,1(x) otjiik0 donsktiy
shisBdo st SSWY G5 @yi(pspn(X), 1= Pp+Lp+s, WC' LGORSHYSHW B'Ew

IIA b (x)exptpiyk, T=p+Llp+s, UskoHje’  CwObkddl  jkjdidissds,
adLBOYO W 931 WE tetsLadwLSd fydiisjisd HAW e jdy Ok ddn & advi (35). cSPis
s=1, s fdhisjB0 HOWJtejdy 0z4dkdn te'omvd+ (35) ikisostt 4w o MSOEVish]
HAW ety Oz ] te adavezdaw (34).

YosHBoZBYd tfshisiztfsots tesLadWLEzoOkd ‘lsjtdy 2% 6 odwhkdew (21) Sid
r=16, 40dd BzHj odLBOYjh0 WizkCy™W

0
Wy(x,t,e) T m'W, (x,t), (36)
r=-2

2 wC?R Coxdd? Jjhidjdls W, (x,t) d&'fsdlst Hso'@d" MOk, slktedkos” ted
‘Gl jetlzo0kh” HOWJLjky'0zikdn oWk (34), hdhlsjBd HIWJtjdy Oziddn
e otvd+ (35) 5O HAW jte jdry Ozt to"odaWazA

st &d? HBHOGES ojCktte-WzdaSy™” (36) di'filsdlst Pj  Heo'@AG”  isOk”
Cicv 1=p+s+Ln (udo. w'ot'fs? (28)). JbM4, SEMHO L WizkSy22 W, (Xt)
&'sdls? 2n HBo'EAGdR MisOkdR. IsatHYjEEY ydn Misdkdn ¢ © syjodHEds * o
st jHl '~ HENE HYJ&ava K0S wodPy d&d Mtfishist'c0dsh. usdlz “ fidh HOlsd
B4 HJOZ t] Yeibjbi "~ ersHY JabY. -

e YL jit HieOots’ yOhsdtd & odwkdw (21) tfied r = 4,6 offjtehj BtcOo

2
yohls+ ttfjeObste Rg 1 H /U 2 oo d djsBrHE sBYdNEjBhkY, Blstedi*Bts
Istslsts>{dz fls-

2 N N
Rew, (x) T H b, (X)w,; (x) b (X)Dw,; (x),
o 00 17 810 (00 () * 810 (XD (1)
HJ
Dw,; (x) * wi, (x) + ".;'t[(bji(X), by (}))Ws () + 2(bj (x), by (X)W (X)] -
JNS'EACd WdSy” wi(x), i=p+s+1n o tELowSOn Z, (x,t), r=-20
Bzd Hso'tddid (Hde. (28)), ks HEW ke, PB LOHBoSEAGWEAN EZdsod
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2) lsjstejisd 2, y* WedCy” odLiOudks Ve tsLeiCd fdisikd HOW.it ity 0z kdn
5 oVl HisZEEEt YEWHSE

Dw, (x) =0, (38)
Hi W (X) = colon(W(pssegy (X),000W, (X)) T dijo'HEBA? 8 jSkiste-fissatjy-.

AdhdsotsS 7. steOlsid2, Islss>{dis 6 add? dblzes Jedddls NSkt ceOhdydisets
SHji0ssed ¢ oksids! o HsBiHsoL ONdEBHkEsdS tELe™LSE ) (1) wOfskyE'
shsBkdoshis:

1) o'Hso'HE" HBO' TG WkESY® w,(X), i=p+s+1ln odLioyoskiiw L
hdhlsjd (n-p-s) HAWjtejby Ok Gdn t'odvd!, P © ROwOSkjehkss  todhsts
CteOlstztshls* i jSste0t-dtsets jdz jds jaistz;

2) belssy @ CeOlhd?  dlzats  jojgdas 1,(x) bkbosts* oxj hdhkidl
HOW e jdy Oz ded to*adzwiz+ (38) Hislzetsets HfisteWHS L.

10zo0> jhew 3. AdOhisdoflst 1) © LOCOEAdGSYS HEY w)) L OB d-ddds,
LBOSHLE ddsdds Mt jSlstetsds © HEW LOHOY L sySORd Losteslslz L CteOlshdizd, Okj g
e otdozd Isslstsyjdits dalzdzs otz jos jaalsOf MtfjSlsted. AdzOfisdo fs2 2) otf jteh j LowodwOm-
tfied HhE HYJbhk" toodvhkdy (1) L koMbt 6 okdd dblzdts jijdjdlstd htf Skt
GteOddydsets s ji0kststs0.

MesHsodzsyd HOE® tfshisztftsots tesLoWLizoOd ‘s jte0y 20k & odwWhkkw (21) Ssdzd
r > 6, GjlsHs® G0k jBokdyks ‘GHESY" disM @0 tisCoL0kd &onszthj. rdv CoXdks’
fe0os’ YOmsdled H, (x,t) ‘sjtedy2hdn &'otvgt (21), L0 LOREZESS HE9'CddA
WhHCy'2, WE' W & EtjiejHE R EsLoWLS0R, LOaXH ds>E0 LOHEasE Gl
bissod 2) © 3) kistjkd 2. & yj SLEOY®, P Ceyd 0y & akrhdy (21),
LG HES Isjstejosd 2, B0 tesLoWisS o Iat (9), bl fjtew ‘Isjtedy 2hdn & ot
(18)-(21) Onddstflsslsdydts Siste jSlsi0 @ Iat (9).

8. JHEBLEOYEO teSLo'™widhisr  tsLo™wiC'e  ‘lsjeOy2¢d=  LOHOY. L
stfjte jHB 5Bz kS NCOLOEE, Ps Soybd? tELeoWLsS ‘lsjtdy b6t to okl
(18)-(21) &'fsfs! 2n HEo'EGdn fjsOddn. IsCOMjds, P, odSsdissozsyd
Cte02s0" kdssad (18)-(21), y' flsOkz* BlzH j odLBOYjdS SHESLGOYSS.

10d jdsts  MistelzClsizielz  LOGOEAGsEts  totsLoWLCk  SHESE HGS'  fidfs jdsd
HOW,jts jty Oz GdR t6'ate (35). IS S of Sty “disq y** fofsjdd © Hishls-
GEOHSRd WdSyWhd, ks Le'HGS SEOndubks’ jst’ Moz WkdHOd: jdkis0dz1 &0
o jdk0 tesLe™LS s (Awt) Y fidsikd adekvHE (k =1,2)

8, (p+1)(p+kt 000,81 pany ks (X)
000000000000000000000000000000000000 (39)
5-r(p+s)(p+1)k1(x)’00()’ 5-r(p+s)(p+1)ks(x)’
WCO LOHSOSEZAdRY dOmsizdadds d3se0d:
& pypenul(k-Dal=1 k=12, 1=1s. (40)
i WedSy®, We' & swisiw o Aut (39), 5B jelsOsslsiw o dlzd! o IstsySon =0
“a=0.
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Ae0rzo0ohd histelzCliztslz isteddz0tts” Avt, LOCOEAGI?R tsLoWLES SHYSE HES'
ndnisdBd HfWtetry Oz dd= te*adiz+ (35) LOY JBts z ot H' (j=p+1,p +5)

S
Arj(p+nk (X) = A Cr(p+ikri(p+iyu (X) - (41)
1=1
7 9t60Rze0kRVN fsyokStadn &t (40) stedd0“dis tsyQlsSse” L&0yjddw
Arjprpk(k-Da]=Cyy,  J=p+Lp+s, (42)

wC 'Lg'hj BRHj HOSkduns odCstedfissokzedld Ytd odLiOuikd HEo'EAkdA
fsOkdR, WEe" d5 Hiswis4fw o tssLoWLEOR ‘Isje0y 2kdR 6 akvd! (18)-(21).

10 0G0dsE" * & L sistedk0hdd, GOB ditBA HEs LOYdhold fistlzShktl LOCOEGEEs
tesLoWLCE SHESE HES' Iidhisjd HOWtidy 0k2dGdn t ot (38). | ot0nkzo0ddwd;
stsets, Pris fdlsjdz0 (38) s i HAW jts jdy OAdofm 16" ot Hislzeets tistewHSE,
lstedcg0 “ dits GOMskztftz* OGOdsed Wistedzlzdz (41) * (42):

2

n

Wi(X)=a A CaaWyja(X), j=p+s+in, (43)
k=1 l=p+s+1

Hd W, (X) T Jjdsdisd Hash Aut tied k =1,2, Hisdusdstz
Woa[(k -1)a] =1, wyql(k -1)a]=0, I, j.
1 GOPsGBE odtfoHSE 60 &S
Wi (0) = Cpqj +CrajWij2(0), wj(a) =Crpj +Cryjwyjs(a) .
dojn jds foLGoyjgey C, = (CHC?), Hj
Ct = (Cr11,Cra1, Cragpes+1) 00 Crans Crogpasery 006, Cran),

Cr2 = (Crlzioooicrl(pﬂ) ’OOO’CrZZ’OOO’CrZ(p+s))-

'Hils0adds BlsteddB0kd? BELe™LES W (x,t) T Z_,(X,t) & S026e" dsed (18).
A tojLiztz2s0" 5OS” *HijsOnsaSd 0 dits 5Ok dhisjiz 2n OejBted ykdn t o
r=-2).
=2 D(e)C, =G,. (44)

ulds G =(G1,G?) T o'Hekd? o jChits Wotd? odeivH WSKEs BizHj LOYOOGS
fie'hj, C =(C,,C* T bhikCokd? ojlhst, Sudtshkidsd WSsets Yol BhS
adLiz0ydisd.

Ste02s9" dsed (18) KOS, Pis fidhlsjk0 (44) dssyd Blsd LOYIMORO & odeiwH'
HotsA fdhls jd3

D;(e)Cr =Gf, Dy (e)C; =Gy, (45)

o WCdn G2 T 9'HBKRR ojSkists, 0 GT s j> o'HE®BAR o jChsts, Ok oxj BN+ o
Cogtstjdisd ojSksed G*. fisy4, MfsyolSk G E0 esLeWLolsd Hislzelz fidhsigk (45),
0 v T bk hdhlsjkz (45), Ps GZOBd * BlzH] LisSBEjdS.

JOtedy= D, (e) dssyd0 LOYdod z odetvH® GOnszds Bizsydks d3olstedy
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D (e)ngzn(O) D,12(0) §
i D221 (2) Dj120()2
HJ tied k = 0,1 BO“dis
3 bp(@)libang (" 0 B2 @)Dipesyas N g
Dosiyask)(X) =& 0 0 0 0.
%bZ(p+s)(ak)Ui2(l+k)(X)]2 0 b(p+S)(p+S)(ak)Utp+s)(1+k)(x)]2§
SEYGAR ytjh Hosm BESYGAR &OSEdy! Dy, i, j &t k2 odekH®

BBEM RSO JChshidsk, weO fiewdlz® His Glzdt tfied towdzo0dks BOkSes Yots0ds jist0
HES Glzit. | ott0nzo0hkpmvd NCOLOGEES odLaOukdS woktedy” (46) B GO LOYdhokd &
odeiwH"

A A
detD,(€) = O detDyy +O(e) * OB, ((k - Da)[Fi ((k - 1)a)J* +O(e),
k=1

(46)

k=1
Hd
a b22(x) 000 b(p+s)2(x) Q
B,(x)=& 0 000 0 0
aébz(F’*S)(x) 000 Brprsypesy (X2

ICeiCd Ji(k-Da) . 0 Hew offs j=2,p+s, k=12, b fifisds o0
t2,jck0.

Fik0 1. JRe2 detB,((k -1a) .0, k=12, ubH' HE Hshdls! 0Ly
L0y 00GjIstE0 e > 0 adLuOVEIS GOISEY’ (46) & Hist'oks* Gizs.

Yed odSstOGG bdse djkd 1, 'L Hekes fdhsjed (45) SHESLGEOWES
odLEOVGES ojCkists C2,. I'HisOodss SEBYshGitsd LGOH jises ojChistd C2, b
fithl fofsiBE (45) ° Hjbi2Hids HE  HENEHYiGGY. AdiGoutdS shiddons’
hdhisddsd &0“ edewH

g bll(o) 0 b( p+S+1)1(0) 0 bnl (O)WrnnZ (0) g
& bll(a)bl bll(a)bz b( p+s+1)1(a)Wr( p+s+1)(p+s+1)1(a) 0 bnl(a) 0
:bl(p+s+1) (0) 0 b(p+S+1)(p+S+1) (0) 0 bn(p+s+1) (O)WrnnZ(O)g
D, =% 0 0 0 0 0 i}
: bln (0) 0 b( p+s+1)n (0) 0 bnn (O)Wrn n2 (0) 8
& 0 0 0 0 0 0
¢ b,(@b, by, (@), by, (a)b, | @) ¢

HJ
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by =ik ()] %Uk(tl(a)), Wi (X), j=p+s+ln, k=12 T Weaty", w¢*
ORBHWS! b2 LOGOEAGAR tosLoWLES SHESE HES' fosiBd HAW.its jdy Ok GdR 16 oW
(38) (feB.(43)).

WJr02 detD; . 0. UBH' L GjsHGSEHES  fdhsjsd  2(n- p-s+1)
06 jB0 yldm &'okwG4 D,Cl, = G1, SHEELEOUGS odLioydds Gjo'HBd? oSkt
Cl,, 0 sbyj, GOGd BzHj SHESLEOYGS odLbOyjks ojShst C_,.u0Sdl ydibsds,
ftfts0e jHizdo0 GORSIZHRO & jds0.

JFj&0 2. $jr02 detB,((k -1)a) . 0, k=12. * detD; , 0. uBH' HEW HBhls
BOLdm LEOY i R0 jlskd e >0 fidhlsjkd 2n OtejBkO iR ok (44) kO
“HJ®%d2 tsLoWLEG.

Adoydds B4 Hjls0t1dts tesLoWLsS fdhsjkd (44) Sskd r=-2. fMS'tCd
Hislze" Cts02s9° kdssed (19) BHEGSE'HE', b G2, =0, bsels C2, =0,. Ajsho
flsjg0 (45) Sttd r=-2. hjsHEsEHEO LO EOREGES tfiedhizishshs’ HEHOGSE
b (X) fe ()Y (L)

JI531, tetsLoWLisE Hjtshis s jts0y s’ LOHOY' (19) 50 odeWH

2

W_,(x,1) = by ()[AV (-2 i (1) + Fn )Y ()] +  @bi(x)w_p)i (). (47)
k=1 i=p+s+l

ed 4 HMsOGEoY" teLoWLSz W_,(X,t) & Ste029" kdstsod (20) HEW odLdOv jddw
jo HEwses 0jhtted .y Bd Lksokz BiteddsOkd hdhsjkz 2n 0dke jBted ydbdn ts" o
(44) fed r =-1. 10 sfdhousts hrjdst, BzH] SHEBLGOYGS odLi0yjks ojSkste-
WzdSy'w W_, (x,t).

AesHEoM By HOE' odLi0yolkd o4Skisted C,, r>-1 &tXE0 tsCoL0d, s
CoMB0 s g0y 20 LOHOYO (18)-(21) & Iat (9) ®O“ “HdBd? tesLoWisS. ¢ yj
BLBOY0”, s e ‘s jte0y 2kdn LOHOY, (19)-(22) Ohdaitflssisduds CoisjSsk0 @ Jat
(9).

IsBIZHEBO0Ld? Wisted0dAdd? ©WH tesLoWLSE L diejits™ LOHOY' (6) o3 Misdls-
HBEHOGSH L ©'HO“Bhdid Misjdjewdd Godses Hot0djkelz. JNC'@1Cd WzdaSy" 2t
U (t) 0@ ° bdls BENI wi_pi(x) ©O(1), bt YbBEZHEOGI? tesLoWLESE
G JsBB I JEES LONSO* Hied iowhzo0dkt:" G0tses Yoo jisted HES dlzdw.

I 00dse" L tstfjejHe ' Ggd eoywdsd (Hde.[1-3]) SO jdks, P L0 tfied
hfjy'ok Gegk odest’ HuydkSsodn o4Skst's a.,, m=0,a cbEsoGd2 ykzid
OnddztflssisdSd tsLoWLElz & (1), 0 o HYfso HES, © offw OfddstflssisdCO tetsLoWLEl Yy
LOHOY', &3> Blzisd Bistedz0d0 o B @+ Hfteshis Misdiz odeivH', fedyshiz isteddz0d0
s0S s ydhsds OnddtflssisdSo tesLeWLSEZ BlzH] 9> t6* ot ks HiedHOLERO * o HEBhES
BOEzsets Hote0ds jiste® e > 0.

WOBd o> Bt 4sCOL0GE, s G2, = 0. akHjdks edk0s0kd, Pss G, =0,
IstSBISS LOHOGS yonisdhlz Sdstfsdzdls ojCkstste’s a,,, m=0,a &z odeiWH'
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Ay = by (M) F g0 (M) Y (t, (M)) + E'nibin (MW _zi(m), n=18p+s+1n. (48)

i=p+s+l

oo odShOhh” Ehse (48) BOG BlzH, Blsteddz0h0 SHist HEO s jk0 t odwd-
D,C!, =0, ksBss Cl,=0. v Y&hz odfoHSk GELOWLES (47) GOBEH
BO2letsffs Nisets odfeHEz, ssBlsts W, (X, 1) = by (X) f a1 (X) Y (ty) -

Irshe HdBs ts0olz Ot hdhlsjdd (44) fied r = -1. cSPs aLwisd

a,, =b, (mji(m)f_,,(MYit,(m), m=0,a, n=18 p+s+1n, (49)

st Slstacfts0* 3ts SHStE HAkz Tl jdskz D,C2, = 0, sselss, C2, = 0.

2j60 fieffyls j&BO (45) fied r = -1 ks j>| BlzHj SHESE HEEES.

u0Cddis ydhsds, tied odSthOdkd” ke (49) tesLoWiCsd LOHOY (23) BEzH]
W_(x,t) 1 0.

Adhdsess 8. cChs Cogtishkjkisd ojSkste's a,, m=0,a odtold &z odedWH'
Wistedslzdz (48) * (49), Ists tesLoWLEH s dis jis” LOHOY' (6) BlzH] t6WH

W (x,t,e) =m~2y (x) f () Y () + @m'W, (x.). (50)
r=0
8. JY®So LozdhSrotes ybjkd OhdhtistisdSd tbLe™wLCk. 10fdh jkts
WistetgOz-dz0f2 t8vH (50) bz ocfet™H' biskisydshls’
W (X, t,8) T Wyq (X,t,m) + Xg41 (X, t,€),

Hi W, (X,t,m) T yomikSse0 g - hizds® hiz (50), 0 mq”xqﬂ(x,t,e) — L0z Csad?
YkJ® y2ses teWHEz. IetsoHids Lalzy iy o Isissydshis’ (50) Sskd t=F(x,e).
Jstecfts0° dits stsists>jdafyls-
W(x,t,e)‘t:,:(x,e) TW(x,F(x e),e) T Weq (X, F(X,€),8) +Xqq (X, F(x,€),€) . (51)
ultedhis0ondi? o HistsEs  d3jssHASEE  (Hdo.[1-3]), Bbtdhk0“dt &omskztdk
5y %l LozdhSiatsets ykzjdo onddstissisdSd esLoWiSlk 4y (1):
quﬂ(x, F(x,e),e)H ¢ mq+% Kg+1: G0, (52)
HJ Ysils 260 Ky, @d LOZIIlS! 8°H X 11 " Otsets f0ts0dsjistelz e > 0.
L YONsdhdsdz odfoHSE, Stizd =0 LO LOREGES ke, P Qi (X) 1 0, &0
HIS9 ‘ZAGEdEZ SOk’ o' His'LEO |, Wed2 d&j d3'fisds+ lssysE x =0 * x =a g0° gyl
5y %S0
[x.(x, F(x,e),e)[ ¢ mK. (53)
altedhistoh dir sy &Codd (52) * (53), BY%0 fsCoLokd, P %0 HEe ' dsdkE
CBOSk" 0'Hs LSO |, WCd2 d&j d3'isdls+ bsysS x =0 * x = a Niftcdo jHzde0 sy'%So

lim W(x,e) =w(x), (54)
e —+0
HJ W(X) T teBLoLES adiesHY jiBeE 9 jSsedkises 6 addkdkY (3).
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HWtdE s Bt 2 odetVH' LOCOEAGS' I jists jBe] Sistsfds0” t6 jLizdzsOlsd].
U jBte B0 3. Jr02: 1) HEW & (1) adSiizElsw vdsed 1° * 2°;
2) &% stjtolssts ¢ jCo o0t jklstd? Const b2 GOlstdy’ (4).
3) detB,((k -1)a) , 0, k=12 ‘ detD; , 0
USH® HEW HEsfdls+ d0hdR LEOYji* 400k, jlst0 e > 0:
1) sfdhodkdd odhj djlstHisd HEW Lo WLCE tesLP dte jds™ LOHOY' (8) © 3at (12)
B> J Blzlsd tfisBizHE0Gd? “HAld? Wited;0t+kd2 eWH (18);
2) Lokl Witz gses tewHEz (17) ffied t=F(x,e) “ Ohddsyisslsduidd
teWHBSH teisLoWLEEZ v (1);
3) LOtdNCrad? Yt OfddlssisdSd kLWLl w77 (1) kO° BY'GSd, LEBEO>M j&°
i o0 s jvasef (52) * (53);
4) 40 Hio'CAGsBE ChYOSls® o'HE'LSO 1, WeqR ¢ &fisdlst IstysS x=0
x = a Mtfte0s JHE(00 cteOZR0 6 ot Nis+ (54).
A fufardnuc

1. asBsySs Ay phddtisisdquiSsy  dusjetediesodkdd  fdhisJB™ HAWW e JdydOn-d
ztc0ot jlzd2 f ISEYSE2 tfisostess0 /1 raWWdtsjdy. ze.-dw. -1991.- 27, — 9.-+.1505-1515.

2. asBBYSE A utySo Lostkiz o fdhisjds”  HAWteddy 0krddn e odvd+ L 00w Isofuddds
St jte0lsstelsdg // LS. d308. > lztedz.-1996.- 48, — 2.-1.147-160.

3. asBBYSE Ay, udilsjds0 HAWWjtsjaydoz-hr 0ot jhd? f) sySs? tseteslsd o fikizydj
G JH]OeBHOZdLdtlz jd3s6ts tiejH iz dsets SYjolssed // rdWwtsddy. tzts.-dw. -1998.- 34, — 10.-
+.1304-1312.

4. Jfsso u. ¢. dojHjhkdj o sBPiz= Isjstedt hdhekzeviek n osLBZM jhd2. T J-: 3 0zC0. 1981.-
400 f.

5. z@c}]dz"[_. R., 40z R.R., CSBajy d. F. dhdastflssidyintsd diksjctedso0hd ] aohj2e
fdhisJds 5BY Chatso jil Y m HOWW Jte jiydod-d v - zs0odjdd2.- s.: A¥H0 hisk0, 1987.- 288 f).

6. Langer R. On the asymptotic forms of the solutions of ordinary linear differential equations
of the third order in a region containing a turning point //Trans. Amer. Math. Soc. - 1955.-
80.- P. 93-123.

7. Wasow W. A studi of the solutions of the differential equations Y + 1?(xyiji + y) =0 for

large values of I.// Ann. Math.- 1950.-2.-P. 350-361.

8. LOGSBORIE AT, Ujstdy d0kedy. -IC: RLH-86 bjoGdSs- jst. ¢ds.,-1953. -492 f)

9. utsjisedt J. d. AzESydistodGT2 0GOLdL.- 4 0kCo, 1980.- 496 ),

10. tesHEGY TG d.¢. dhddstisskdyinSdj LOSERT oMY jH kit Hsaiise jibr R LEOjGI2 HEW
SISt BSBY S odHED HOWY, jie jirydot G o ie0ad jhd? olssieses YsE"HSO // U~ 1952
- 6.27, o7 .6(52). f. 3-96.

11. SOk us. yjstedw osLdizh jhd? ¢dbj2Gr~ sYjioksese.- J: Jdfts, 1972. - 740 f.

S'GOBCEOHTCA? Hite>] 0ot iHOGEE yd?
bt'a jishidls jls ‘. 1. ddayjkso WOH 2N 22 o jis jfyE 20046,
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urs 515.1
o 'i%’l\%bj_io' T " T1°p_ " %j®+ D YOAOY,0Y " +©
1jR@22Rjx § = |x0YCC° jOY D=2
®. . jEdeCEg

1OonhaOktedo0EsIshv CtedisdyifSdd ksySd czOHSdn WdSyd?2 &0 dhisessBeLdvn fi ssySd
Lisdiew Isistedd ctds@sed? d  Hstsz@weshv - dledhisid  duelbdOnist T tOdked
stz Jz- % - Gzt cslsEsed?.

We describe the ranks of homology groups of conic critical points on 3-deminsional
manifolds.

UstdY  ShsBjhdshsj2 CHOHCHR WEGSyd? dijjs skt sahofk
tedzsy jkdw o tOLEdyhT A GOtEOetjhdva ¢GOS, kjrtdSd, ACsEsBdSd: o kjstdd
Ftfsedn CodmisteCyd?, stsdS), lsjedsHROGdS,), oL jeks? WdLdS), BdsEseEdd,
BsHjtdteso0ndd  ACEEERAYINSn  Yesyjiise. Islsshz  GOdBSLij  Hfistaow
C0t0Sk jtsdfiylso0 AsdR ShsB ks, 0 50534 dn aLodBshenLt fis fstkzCkizes?
ts1 flse of ROtOCk jetscs WiztiSyd2, LOHOGE Y R &0 GdfR, WolW jisiw 00X %52 LOHOY2.

toLkdukYj OntjSkr bjskdd Shoe ka2 WekSyd? %0 GhsessaEoLdYA
tOnBoktdodskiv o fisots jk ks kO jBOdS (., ¢otf., [1]). S Ok EstEdd
CedlsuinCdj ssySd ezOHSR WzdhSyd? &0 BisessEOLdwR f) ssuSd Lisjkdw ks jstdd
ehisezted?, Hetfskbdo dLojhstrj dhkeOtdods T todked skkshdlsjzidr ezt
csdsizised2. 3 Otfskdds ([2],[3]) GiSElstsr j tfte jH jEjddw.

uYLO p  n-Bjelses czOHSEES BhsestBiOLdY J- &OLo0jshw SodkdyihSs2
StsySts2 GEOHSE? WdSydd ¥, LOHOGGS? GO0 - jhkd o djSubses? St hishshisd
UEM bsySd to fstakoL ¥(p) o U ¢ttt ik Sshizik f ojehdbs? o sy t
GOH Gjhovihrd sl jHdhjbdid (n-2)-Bjthr s hewikr s dusesseiiLd? L BgL
CoOw:

¥ (¥(p)) £ U = Con(p,aiL;).

20 MWite], Be0kdudedshj?2 Motz G jhistshist o U ksySd ts, Sz
sl jCojls KOS GOLre0jdksi fitfedChjde0jBtid dksihses T GihowLds]
I jHdkjiedj (n-1)-&kjtekrn dhsestBeOLd?, Se0kdyjdb = L, HEZY Coisstsets
LGOYjddw WehSydd f d&j e joshasHws jj Laoujsdw o ksusj t.

s {xFi - dsshsets dLstoteso0hk™ A SedlsqunSan Stkdyincdn lssys
wSydd f: M— R @0 tsejenagshisd Zesodw f1(c) dkhsestaEOLdY M. 30
Gaeydhsey  MS = {x*M: f(x)Oc} wOndsltdr  shushdsjearj ek
H U0

Hk(MC,MC \{X},)

A ok dListzdtstse0hdshisd StdlsduinSdn ssyiS fisH cezttfs? Hi(MSMA{X})

BIzHJ® fstdds0ls- clelztftflz
H (M MAU{x}),

GHj  U{X} - disyjises Hehsossuss dOern sSejishshs? ssuyiS  {x}.
LONNBEsEdd yit™j ydht®  b(MEMAXY), Hj B, Y)=dim H(X,Y) (&OH
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hislse jlshisalzes Frddz sz jds) T 50S &OL 90 jd3* J ydh@o ajllsd o™ (X,Y). hid &0
tfso jendshisd esod £1(c) Lotz jt0 jHddnse jkhow StdlsdyifSow ssyso X, s
ydinz0 b (M MX) dstselzs ftzizyidist ROt0Sks jtedsofSs2 Asts? StocflsdyjfSs? IssySd.
10d3iscfds, st t0hed tlskshdlsji Gy ekt cdshted? &j Biels tfiskdshs s
~0e0Ck jiodLisalss  CedlsdunClzes  bySlz, & 1) &jCabbies?  Histszedls ji!dbs2
dewstedoydj2 s StedlsdyjhSs? sty shd disetzls zzxdist jJ ~0t0Cls jedhsdSs2.

vlsojtedHjdj. WO CEOHSHE  CBHOCkhsd  howLdisd st jadsjtedsds
BhsesseoLdd J- fizh jhsolzjls czOHCOW WhSydw fMYR, dijshow yjksrisj
CohdyjnSdn  StedisduihSdm  sySd: btsySkz  &dkdhizao, sySk  &oShdsizso,
CedlsdyjnClzts ssySlz, HEw Chlststets? by=m, b,=0, fitfiedSe jdfo0jksjo ks jhksot T
GjhowLtsj sBI jHdRjhd) m+1 Hekzdsjtedsets HAMSO d StedisdyjhSzys ksySlk, HEw
Celsstets? bi=1, b,=m, fitftedSkjdo0 jdkcjo dksyjhisos T LOGYCOLd) Hokdgjtehs?
Wts™ BJL BjhovwLtses tsBI jHAdjddW m+1 Hekzdsjtetsets HAMSO (M T djSslssteOw
CohnisOdIs0).

sCOL0jiisots shbso0hs &0 tficjsBieOLsa0kdd WekSydd, dkjshj?2 ¢o
BhsestBeOLdd o  ksybshisd  yjsrtj StedisdyjhSde  Zesedw:  Gddduizdo,
BOShddslzds®, MsHjEeMOP jes  IstsiACs  StedisdyihSdj bsySd diHjShO sHd% d
fisHJEx 0P Jets SedlsdufSdd IssySd diHiho Hed, df tedddddddd kistid™ [2].

AR I RIATOINRC
Z06SE 1. 4. AbBSYdd %0 BhseEsBEOLdYE.-Sd,joy O, HEdSO,1990.-196f)
2. ABEHOEY L}, ustjgg0 s hedwhkdd StedisdydhSda eyjs o kssySk.-// 3 JSeisster | otstfiesh
fitsots js jiuts G0ls ji0sqSd.-sdjo: Ri-s 5O j0sdCdy ¢y LSEOdET, 1998.-4361,

3. 1J2Wjtels ., uts WOkt . A0edoydstss, diudititd) o yjess.- J5: 4. dLH-ofs dishsts.
tofs., 1947.-132f)

=

S 6596 HEOHNASO H jte>] 0ot0
IS0 0SOH & W LSED Gd WOH 2 8 kdfflssiOHO 2004t.
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urs 519.213
1 O O8O —0°C+OP b0

3/4.C. CEJSEC

RLIYOJSY  fidj2Misets  OtedWasdsdyihSd  wOftftejHjzjkd?, Cokstrj wodweslshw
BB jizdWlsd BAEdGdOEdGses oY jHitjdw. Istizyitr ohdhyksisdydnSdy wistedstze ™
HEW  gOJBOBdydnSaes s dHORIY d HAMtjiehdd. sttdd e, %0HJEY #0dBSEZd
o tetsWistz " j L&y jedw fstsise jishisolzes A j2 ikzlzy02dks2 o jedudir.

The family of arithmetical distributions, which the binomial distribution are a
generalization, is studied. For the expectation and variance the asymptotic formulas are
determine. Thereto, the most probable number of corresponding random variable are
found.

IesosHASA W N BjLOEj>ddR odiftesBlzo0h U jtetlzdd® L “dise ‘et s it Rz p.
BHso el st px e, P fiod SOSsBEZ jSh jtedh jdls* Bistedhk0“dis to'odts k 2t~
L0 kdised, P LO Stydl EZhtf ~sds Mz HEz® tedB02d%" m (Mm20) &joHOY ks> d0
LGO2lsd LO WlelzizisEs:

k k
P = [n,gfl‘{]“f(p/q) -, k=0,1, 2,&, [n/(m+1)], p+g=L1. 1)
é.crl1—mi(l:)/q)I
i=0
cShs m=0, st yj Lody02td2 B i3 0k dd? tesLtfsH ¢ L H0te0ds jiste0dzd (n, p).

BLtsH ¢d, W€ odLi0y0sks W LO HistishEesE fitf oo HEsh jadw (1), yohsddd"
adtfoHSd OtedWas jisouzd= (a, b, m, n)-tesLtfsH ¢ o.

JLBOy kv,  JAqgoHCse0  ojedud®0 x gO°  teSLYBHE  A'BSEOYY L
t0t0ds jIste0Rd (a, b, m, n), WChts otsk0 fied2B0° LEOYjdEY k=0, 1, 2, &€, [n/(m+1)] L
203159 'tz sz

Ck bkan—(m+1)k

—_ n-mk

P« = [n/(m+1)] , (2)

acri]_mibian—(mﬂ)i
i=0
a, b HB9 @’ HISHOISK yditO, m, n T GOISkzteOLd".
cSht o (2) fCeonisd a=1, b=p/q, bt skedi0‘ds (1), 0 z odfoHtz m=1,
a=b=1, sltedd0“aits tsLfsH E, WEd2 odoyde . A'C e, [1].
Jibss  HOGES' Bl HBhE HYJERY tesLtH Rio A'BSZOYY, WE !
HEME HAlsd tisojH &Sz Mx tfied N — &, Hshi'Hdsd tfsojH'wSEz Dx tfied N — &,
L&Od #0284 2359 el LEOULGY odOHSEeS” o juzduddd X.

JJid0 1. ydhtzo
[n/(m+1)] _ _
u,(a,b):= {C,_,ba"" 3)
i=0
LOHBoBEAGWEIS 16 jSizts jhlshj i 0o HGEM jddw
Un+m+1=Un+m + DU, Ug=1, U=a, €, Up=a"". (4)

w00 HEsh jhkw (4) odftdo0* L kOSE’ kslss>dshs':
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Cri1+m—mi + Crilllm—mi = Cri1+m—mi+1-
IOt adSstedfjsokze0lsdm jdts ROt0Cl jedhisdudb t'ommaky HEW to Szt jdistets
htf 99 HEs N jidw (4):
z™'=az" + b (5)

Jih0 2. tlodvikw (5) 50 “HAkd? HEHOISGAR Cisjir a< F<a+2. Ay ‘gh
Cisteji* ytscts e odwisw 1y, 1o, &€, I, tfts dsHizats flstetsets G jih e, &> 1.

rsojHjekv. W0 tesk ™Sk [a,r] WekSyw f(z):=z""-az" T b fstses
BhslERES Lisshiso® (f(z)= (m+1)z2"-maz™'= 2" ((m+1)zTma)>0), o ksyy' 0
f(a)=Tbh<0, 0 HE™ Hhdls* o jedSdR z f(z)>0, ksl Nkkz* “Hddj 1, Hj f(1)=0.

ot s jtfah jie o adwddkw (5) 5OS:

Wt -%wm = ,:ﬂ, Hj w=zle. 0'Hid |w|m‘w—% = Ifﬂ’ﬂ. Yediihsdls, P e
. < . m al_ b a a . b a
Ciste ' woll |W0|21- UBH ‘Wo‘ W0—7—W2W0—7>1—7,Od2c], W:1—7

BS & Cte'i "ol (5), ted2Pid HE tfesiste vy, J3d, Wo|<1U|zo|< 1, 79
E=Bd? Cts ‘Gt atWhiw (5), WEd? tij HEE ol * 2.
B0 3. JO0° Bhyd ts"ad s

Un(a,b)=Ca" + C13,"+ €+Cpon", (6)
Hj M0 C, C; ,&, Cn LGEOBHWSHY L gsyokSsadn kdse tojClkis jdbhses
htf 99 HEEN j&dW (4).

Lo Ts* (6) adtfizded* L lsises, Pis t6jShis jdaistaj ftf o0 HESD jah™ (4) T &'G 24
SHGISE HEj L isils a0k Sy dsogd.

WLi90SE H550L0d, P, GOedStOH, InC = ZIn

k=1 - Ik .

v LGORBHY jhdw GO0l jdobdydises ftfisH o0kt * Hdhtjteh" HishE HXze0dkisets
tesLYtsH ‘iz MSstedisO “ dtsh 6 jdJteOlstedfiisEs teisLifsH ‘@z, IsLbOydds — yite L P(z),

P(z) :%, Ma=P3(1), Da=P&(1)+Pd(1) T(P5(1))> (7)

v LEORBHY jhadY o 'HYfso ‘HEdR tfisn HEd- MsyokCl LGO2H j&E tsaHE" i z
0'H Wiy 2 un(a,bz). A" WdSy" LOHBoBEA kWIS t6 jSizte jdisdj it oo Hdsh jddw

Un+m+1(,bZ)=au,.m(a,bz) + bu,(a,bz), us=1, u;=a, €, uy=a". (8)
MOt0SIs jiedhisoudz te"adawdzdz HEZW Y6t te jSlzte jhlstsets ftf oo HEsh jddw

a-1I,

w™=aw™+ bz, (9)
WJr02 2(2), 21(2), €, an(2) tebLadWLCd ts* ol Whd™ (9) . UiH'

a(1)=2, (1)=21, €, am(1)=2n (10)

Un(a,b2)=C(2)(3(2))"+C1(2)(21(2))"+€+Cun(2)(8m(2))", (11)
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WSy C(2), C(2).&, Ca(2) Bs>{0 LG L Ysy0sCoad? ko (8), 0 C(1)=C,
C1(1)=C1. &, Cn(1)=Cpn. 1 OUiSHOH, INC(2) = é}'”%kl(:()z)'
Cabnjds  OsiedilsbeOkd  fLtOujtivgd:  CE=CH(1), Cii=Cii(1), &,
Crf=Crnf(L) * 0086 (] LB e HirY HIsbOd s HedlE.
GSte k0 1. Jls 65"y OhdEYisslsdu’ & atshls
Mx-mb b,m+1” Cy to@®),n—na (12)
_ abp™ )
- (mb + ,m+1)3
Hj NSO Cyy * Co th5>10 odleOLAIS jijL SSE b ottt (5) (Hdo. HOL').
sojHjbhw. atfisyolCl LBOH jis tsnHe' ts z o'H tosLadwLS e to'adVdd™ (9),
Crstadys i cfds (6" otddzt, Ssecidsd st

+Cy +Cp to(),n — = (13)

Ii(2) = b1(z) a Ii(z) gl _ _b(mb+(m+1)(/(2))" 1i(2))
(I(2))™" +mbz " ¢ I(2) 2 (I@)™ +mbz)?
19°Hid
A ¥ |
Ii = IiQ) = o (14)
%l )g _ hi@) %IIO _ b ((2m:+11)l”‘+1+m b) (15)
¢ 1(2) - ) I ¢1I- (I"* + mb)®
. b Im(b@A-m)-2I1")
Ii= l||(Z)‘Z:1 = (,m+1 A mb)3 (16)
OGO b Wistedsizizd BOEIsA d3 Ty * HEW WizdSy 2 ax(2), k=1,2,&, m.
sedhiszsydn+ (11), LE0~sHABE
Pi(l) = Cil'+CI*In+CjF +C,E™*1j..+C I, +CI ""Iin _
! Cr+CrI+.+C.T B
% + 'Tn +0(2), (17)
ffed n — o, B ¢ 118 —0,n— o, k=1,26&, mL0 gjhcE 2.
¢
cShs hCistedisOlsdi (14), lsts iz0lsd jots
Ci b
MX—E Im+1—+rnbn+o(1)’n_u’ (18)
s HisosHls "0 HEN jhdw (12) Is st j&zd.
7 odteOLlz HEZv InC(z) adtfzde0®
Com g i
CM ::E: . Ik _ Ik II (19)

C kzllk_a Ik_l’
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0 L0 Wbsthlzzokd (14) yvs flOkkz &G0 odOLdlsd  yjtjr St jd"
~0tOSIs jtedfiscudsets ts*adawdzdzw (5).
IH BEGS HES Yistf s JHRABEE, LEO2H JBE
Pi(@) = %+%O%n +§98 n(in-1) + n%+o(1),n — o
cShts fStedisOlsdi (7), (14), (15) * (17), bt
_Ci 4Cig &1 atig' _Ci_4Cig
ic? +3§ 1 +a§ I? 'g'n+o(1)_ C +a§c? +(lm+1+mb)
s HisosHls MY 00 HEN jadw (13) Is st j&zd.
7 odteOLlz HEZW InC(z) adtfzde0®
e om oat A i 6 gt g Al
. ;:a%Qg' =& R A 8 - lu+glk' - llg |
¢C+ \h-a 2h-al A -1 EL-10
0 L0 WbtezzO®d (14) * (16) yv MOz &G0 odwOLdlsd yjtjr St jd"
~0tOSIs jtedfiscudsets ts*adawdzdzw (5).
WONE HEE 1. JOsIs di'fyyg i o0 Hbs P jhdw:

2m+1
Lsn+o(1),n —a, (20)

(21)

. Mx b

i n o mb+ I (22)
2m+1

lim DX - _al ™ (23)

n—s - (mb+ Im+1)3
cSht o Mf'e9'HEEP jok' (22) oLvisd m=1, a=b=1, bk Glstedi0“ds o jLizi+sOls
N'EYtsk’ [1, Theorem 4, P.338].
WONE'HESE 2. Jr0?2 EoLfsH'c  odfOHSHes’  ejkdudd  LOHOCIsHfw
Mt 09 His jhawdsd (1). UutsH'
y M.x _ p _ Dx _ pqzlzm+1
Im - m+1 - m+1y3 !
n—= n  mp+ql n—= n  (mp+ql™)
HJ & HEHOISHA? Sts'G4 to" ottt go™ ' =ga+p.
WO HES 3. J~02 m=1. UBH"

14 a 0 ab
Mx = =&1- in+C,, +o(l), Dx=————-n+C,, +C, +0(1),n — &,
3 SN A Jaray
H4
_a(a-+a’ +4b) c = a((a® +6b)va® +4b - a® - 8ab)
M 2@2+4b) P 2(a’ +4b)? '
16%te jd30, WChs a=b=1, bsts
Mx:5_£n+1_\/g+o(1), Dx:£n+\/g_2+o(1),n —a,
10 10 25 25

v LEORSHY jlkY G02B'ED ke thses LEOYjGRY odfoHSses’ o jedudtd
3 B0 HWS] fiH'BEHS kshE, WS yj EsedsY & odfOHCk B'Gsd0ddsds
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GOLYGH G, bsBbs, fSlst'BhS  GELOOWLOS] Gt ot s %21 o HEshEE k.

k
BB BEHY odffOHSEd m=1.
U jiste jz0 2. jr02
L. (@’ +4b) - (% +20) - Ja?(a? +4b)(n +1)’ +ap”
2(a® +4b)
UH' %028 E40 2o el dl3d LEOYJBBVEBd odfOH e ojududid 3 BizHEISA
Ydito [€] (y'€O yoOhlsdho ydhto €), wehts € & jy'ty, * € IsO e+1, wChis g y'i.
Pia _ C:jli-lan_Z(kﬂ)bkﬂ eng

= 210¢k ¢ ;—y U
P C:_kan—ZKbk 8 H

k(a2 + 4b) - k(n(a2 + 4b) - (a2 + 2b)) + bn? - n(a® +b) 20,0 ¢ k ¢ S22

g2l
X'Hifso HEd2 CoOHOGAR Bieduijds ds0* 50S" Cists jds':

g, = 2 )@ +2b2)(;yf 4(; HADM D" +ADT o o odtfde0” tjLiz0ls

(24)

[ 59 jH jddw.

s jist jcgd), B k, > gn‘é

CShs 00 isted a S0 b GOkkzte0kd", Ists BsXk0 L0240 YshECokd K0S
n, HEW WCdr € Y. v odyoHSE a=b=1 o'His(E: € y'd btsH® * B'E+Sd lssH, Sstd
n=F4, s=12,&, F T rilj ydhks A'BskzOyy [1, Theorem 6, P.340]. v odfOHSE
HBS9 ‘-t dr ROLzic0ZGdR a S0 b tfisists Bl tesLodWLEZo0 t6 adzWddW

X*=Ay*+4b® | A=a’(a’+4b). (25)

LRV B3 odOHSd.

1). cSht A tfsakd? Ca0Hte0ls, ks NizCO“RE tesLatwied it jH fWockksadn
Iste 2.

2). W Jr02 Al q’tsadchd3 QaOHteOlstsd3 b=1. UH" 6 adWdidz" (25) & adztshddzdzd

ottt I jo 5 25 - a2(a’ +4) 28 +1, G026 jENd? EELEOVLES WEEES (a2+2, 1),
¢ ¢

0 bs®z (Hdo., ®OHedC@OH, [2]) &EYMBO GbedRokd &inS Guiktz Gt dkEz
teSLOOWLE D (Xs, Vs) B otV (25) LO WistetgzzOdsd

x, =27%((@’ +2+ava’ +4)° +(a* +2-ava® +4)°),
2 ° 2-
a\/aT«a +2+ava’+4)° -(a’*+2-ava’ +4)°%),

s=1,2,3&
Wistsclzizd dssy|d0 Y jts jlsotstedisd, SstedisOeNdi4 lsdds, Fis

0 ~2
1 dg°+a?2+40Q , . T .
S@ +2°aa’+4) =250 00 BEH Xt Ysma s, WY
¢

() (), 2

u25—1 -
a%+4 2
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ot n hECO“dts fjtejH udhjd ysi1, 0 wChis otdRzo0d 5OSE atOhisdo s ydhjd u *
t25—1 B (a2 + 3)3.
(a®+4)a
CSPts s g0tz , b5 trsiTa(@?+3) Hkdls W GOy 'es GO a(a’+4).
3). WJr02 A &) © tsohdds SoOHtOs®B © b>1.uBH ( Hdo. ,GOtfiedSEOH, [1])
BEX%0 CitedhisizoOisdi SOSEE BB dEEE LWL ‘o & ol (25):

X = (a2 + 20+ A)(x, + YoV A) + 2@ + 20 VAt - Yo VA,

y, :ﬁ«f + 20+ At + YoV A) le (a2 + 20— VAY(X, - YoV A)’,

$=1,2,3€& , HJ (Xo, Yo) %023 j&zNd2 djlstedo 0tz dd? totsLoOWLES to*adWhhw I jddw
X2 =Ay?+1.

t (a2+4)u25|1Tat25=2t25|1, lSlS m=

,S=12.3& .

Y1edSEoH(.
a 1 1 1 1 1 2 3 3 4
b 1 3 4 9 | 10 | 1 1 3 1
n 20 | 1908 | 104 | 300 | 8768 | 203 | 1308 | 114 | 5795
£ 5 | 649 | 39 | 125 | 3699 | 29 | 109 | 19 | 365

AU fufatpnuc

1. Piero Filipponi. A note on the representation of integeres as a sum of distinct Fibonacci
numbers// The Fibonacci Quarterly.11986.724, — 4.17P.3327335.

2. it WstH . L T jkd et jbd? o yjtrr yditon. g5 2 0kSo, 1978.

S'G5OBCEOHICA? Hite>] 0ot iHOGSE yd?
ks jishidls jls ‘. . dday,jkso OH 2N 18 Iste0okw 20046,
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urs 518.3/681.142.2

THI®%|O-8 =@ jOERTOREL T T OO TR ©-
2R1°80 1. .8%D8 3 .© " ®%° j®OY2 VOIS "D
Ti®8T 1102 0RO TP®” _CY%°
CiC%hio== " j210H D
. —.o(CdeeCdaE

IBEHEo0GE 0GOTisykd? ©0BZdMJj&d? ®JStH tsLedwLizo0kdy LOHOYI sthi HEw
Ciki2edn HIWJpJayiOzrGdn piodvi! gspwHSE Kk L dGsesutzidedld Ssiwiyidasosd --
Jruofs. IdriH gjstHEz T ghsesylit. AJ2 G@sesyzit stsdkodrds OtsChddiz®
tesLofWLSS LOHOYT s d HEZY Jru s i lSElssyid? dGasesykjtlz wed?2 SHiteX =+ L0 0-
BlssHER .S FLWHJS0. IsBEZHEa0Gd? GilstH & 0° ¢02BizA N NCEOHERES tfjpJisotsts jddw
0-G3JlssHEZ A.s.rLWHJSO T tfjpJlsobts jldw LOHOYI sthi o idls jepOd-idj piodwidw. 0nsB0dGd
hdhisjsd ke Bted ydksets Hescte0dizo0dkiy APS giltH Yt jlsost s o seydhi=o0k1dglz
fpsydHizplz &0 dGei tiescte0dszo0dkdk APLAN.

Analytic approximation method of solving initial-value problem for linear differential
equations with polynomial coefficients (LDEPC) of order k is presented. Output of the
method is a polynomial. This polynomial optimally approximates the solution of initial-
value problem for LDEPC and is identically equal to the polynomial computed by V.K.
Dzyadyk a-method. The method presented does not contain the most complex
transformation of V.K. Dzyadyk a-method - transformation of initial-value problem into

the integral equation. The method is implemented by means of algebraic programming
system in a computation procedure in APLAN programming language.

1 MekBEjk0
IR0 7§ HOWW jis jGydot-dr j 0ot jhdw sevHGO k

LDUMK := (D[y]=0); D[y]=A*y¥ + . +C*y+G; (1)

GHJ SEWWdydids™ A, ..., C, G wapwskiw dLojfjstGd Ghsesytjtodd
G jL0adnddss? it jB kbt X, y T didLojhskow (dhCshow) WeaSydw i jt jdsjdhks2
X (Jrufs), werwskiw  CrOMhduinSdd  OYYoLOsR  dlks jd0kdyjnCaes
BBHjEdEse0ndY. frufs St jH jdwesls shhsodizts oA Az B idsotd ™ n WedSyd?
d i iydoe1ara WedSyd? kol jdodyinss? WdLdSd (udA). tih.ikd] Ztoodkjtd?
Ustsets sffo o odHj Sthjubs? StdBtsLdydd Az kot n WedSyd? dtd o
CoOHtOiZtE0n ZHO i G0sd SBEACE HEW Byjg! ZLSses fsHSEONM0 frufs.
IsAssBz o hMowid f) skt jBhshisvgd 0SS ehistWhahgs tOLEOBOL o0k
BlsHT HedBd>jhtses tjhigdY frufs (1). JHed® dL fisoej2hdR & jlksHse
tojh jhdw 0o jkd? Astet sqyd worWjisiiw dijlstH OLEEY jGdW o tWH U j2tst0 .
HisEZ0nEs Ussilz & jssHE tjh jedj LOHOYd stshd HEW Ze0ad jkdw (1) T hdhlsjds™ dL
s0otz jddw (1) d Ehtsed? o GOyOz dGs?2 ssySj d

init_cond :={y(d)=Yo, V() =Ys,..., Y¥PW@) = Y1 }; (2)
o St jfistshisd ssySd d - YedBhaXO.jshv st jLSE BWHO 152t fistewHSO n

T[n,y,d,x]=co+c;*XTd)+...+c,*(xTd)"
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Iseejhashst  y(x)-T[n,y,d,x] &JsSHO OLEEYJGdW © ttWH U j2d5t0
tfoststydstoz G0 (x - d)™. Ied st PdR LGOYjGdYE X - d 4SO fisets jPdshs
BjHEjGhs it jisdis4w € bzes gied n Y B, 0 jikd L@oyjsdj x - d Bsihyj
teOHdZNO MasHASHis eWHO U j20st0, It UsO tfsets jNdish)is+ otstsBf | d2J fists jdzdisAiw
C Gt ted n Y D . IsctejNdashys+ s jlssHO 5B ybs sy jhdo0sls o fpshispodhiisej
C[a,b] - HeshtOghise) A0E0-0 WkGSyd? ¢tftedie ok~ ©%0 BkjLsd
OtftftesChddsOydd [a, b] f) eOadsdsjedis? (Y jBT M jonCs?) dGisted3s2
1y llemm=max{ |y()|,x F[a,b]}
ssawwdydjuls stisdkozdgshisd b jkdy LOHOYd sthd HEZv SBY Cdse jddr -
HOWW jie JydOd = 0ok jkd? BjlssHE® oLzt jkdy o tWH U j2uskd o
HleshisteOdiisoj Cla, b] f) tehsds n  ©OMsjls fis HEGEhHs1E ¢ jsjstedyjhts?
ttesctegindd
Opt( d3jlstsH teOLEts> JledW o teWH s jitsts0 , LOHOYO stshd, [a,b], n, C[a,b] ) =
”y_T[n’y’d’X] ”C[a,b]/ E[n,y,C[a,b]]=O(qn),
GHJ g>2,
E[n,y,Clab]]:=infei||y-(Co+Ci*x+...+Co*x") || can

T 9 jizdyudt0 &odikzyh jet fpdBhdMjdkdy WedSydd v dbsesyt jd0kd hisjdfjéd n o
YpishispOdziise Cla, b]. Gkd BBhstws jzifised, 0 OSHJ @ jsBRBHAMGSMNS
arydhejedy Bz hses ydhd0 yohstre tesdLosHir R, LSt seteddkdydesls
sBEOMs tiedds jddadw & lsHO 0L jidW o ttWH U j2ustE0.
GeOCdsdyinCdd YedBudMdbnrd &dssHY  teiMjady LOHOYd stshd  HEY
B Chse jkdkrn HIWW jis jloydodier m tsOadkjhd? (Jv) T djbsHr orydhdjddw
0kz6 Bte0qyjnSdn Bksetytjkso
Yn=Co+Ci *X+...+C*X (3)
edBzdMOshdn e jh jkdj vy Asts?2 LOHOY] -- teOLEOBSISOG HEW SIsH jdAd% Y~ sdtfise
Jru d Hw sHjiz e = Ze0adkjkd?. v syjsSd AWW jSkdodshisd tsdrn d3lstsHiso
GOdBtizjj YoMt ditfsk Lizesls  Stedlsjed? --  kbybshst  OfttesShdkoydd o
Yphispodhlsej Cla,b].
thizd dglstsH ddsddis seteOddfu b2 SEAWWAydJdls stflsdaz0dz- dastisof
Opt( &jlstH , LOHOYO sshd HEY ffu, [a,b] , n, C[a,b]) < Const,
sts sz tstflsdoz0dz jdz tfits Issydetshyisd OfftftesShddsOydd o tfeshisteOdisej C[a,b] .
Odesizhj  0GOzdsdyuinSdm tedBzdXjhk = dJltHEe Hshstet jis  HEW
tejh jkdw LOHOYd sshd HEY Fru s (1), (2). Qs SOz-tjlstsH _fOdysh0, 0-0jlstsH
A.8.rwwHrCo [1], d3jsH stzjkhl , djssH Jdijed d Hislzedj. Jiflsddz0dz1dr a3
s ssywshisd & jlssHs® tejh jedw LOHOYd sthd HEY fru s Wedw jlshw 0-gjlssH
As.rwhrco. A 0-ggjltsHj o tfisziwesls i jHizesdyj tie jsBie0Lso0dkdw:
TP Jedj Frufs (1) d a0yoear - Zhdsed? (2) € G2 G0y ks ssySy
d:=0; (4)
T tfie jsBeOLsa0d%d] ik jP jhbs? LOHOY] sshd HEY Frufs (1), (2), (4) o
otz j s dlals jepOtz2ds zpOod jdd dskls jpp0 f) SeAWwWdydjes0dsd o WHptsds
wopwies Frgdsdinw dsesytjz0id (JRULS) 1Sodo0t jhistsj LOHOY) stshd
LIUMK :=(F[y] =0) := Int_equation( LDUMK , init_cond ) ; (5)
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FLyl=F[y x]:=A*y+V[K*y]+G; V[u]:=lo u(t)dt; (6)
Tt jhjkdj FrRU LS (5) &0 sbtejLSj [a - d, b - d] 0-&jlstsHsds A.s. FLYHY SO
arydhijedy oftfesChdddislzsh jots ditetyl 0 odHO (3)

Y, =solve_a-method( LIUMK ,[a-d,b-d],n); (7)

T &dij2hr2 tf e josh Gdheesyzjt0 vy, (7) ¢ G0yok e sy$] EZhksed? (2).
JiksH (7) tejh jedv FrRUES -- solve_a-method -- tfts jJHtfsE060 jis
OtftftesChdik0ydts k0ot jhdw (5) T HSBOE j&dj o At o jid]j &jowLsd c lsOkz-
CAWWAydJdisodsd

Flya]+En =0; (8)
m:=deg(F[yn]); (9)
En:=tau; *f(n+1,x)+...+taup,*f(m,x); (10)

deoudsds { f(i,x), i=0,1,...3}-- gG&sesyzjer vjsrh joo tfjoscts bsHO
206 tf jte o idd T j &0 st juiss 0tftfesChdioydd [a, b]
f(i,x):=cos(i*arcccos(z)); z:=2*(x-a)/(b-a)-1; (11)

Mo jsBieOLso0Rdj LOHOY] stshd HEY frufs (1), (2), (4) 9 FrRufSs (5)
woiw jlshw  GOdBBEZ ) MESMGY R o 0-BjbtH]. ABkGEzET Akses i jsBiOLSa0dkdw
oty jetr d.s.rwHrSesd [1] d &J tejozdLse0tr tiesct0ddts o sBP jd& odH.
U0kz-G3 JstsH _fOdysh0, d3ibtsH stzjkhskz, dltH _Jdie it d 0-dgjtH A.s. LvHY €0
PdiesCs  fledlzjdwveskiw ey orydhkihedy CsAWWdydjiiste Al j-v jsrh joo
N jydokera WekSyd? &0lsjd0sduints? WALdSd (bfn). Islsthiz 0Skz0kd0
Mz jHizEsHow LOHOYO.

1OHOYO 1. Ihistesdls+ stflsddz0z1ds2 tis ssydshisd 0k0kdisdydn$d?
edBlzd>M jat 2 d3jlstsH e j jhdw LOHOYd sshd HEY FTu s (1), (2) &0 site LS.
JItsH & ddzj s tte jisBteOLso0ddw LOHOY] sshd HEv frufs (1), (2) 9 FRLULS.

2 stifrElsjed 2 OhiSls Heseizid

adhsjisr  CdstfA sl jieks?  OkdjBter  fsOkd ftojuts? Ol jdsOlsdyjfSsets
GoHjEdese0hkdw. Jhd Pdests fedijdwskhv o Hfi0SkdS) osH ddteso0dkdw.
adisjisr  SoByskjohs?  0kdjBter™ dhjsls  AWWSkdodrj ftsjHiise®  HEW
teiscte0ddideso0hdw hdkesk dses i jsBeOLsa0hkdy dhsesytjkse odHO (3). hid
Rhsesyt it oLk PO jshv o stfjte0ldods? Hodwisd Sdtf+ls jte0, Ists, COS tiedodis,
s jds0 Ctsdstf~tsls jtetis? Ok jBter  HEshisObsydts AWW jCsdots o tfskdvjls ofyj
diojhiszrj  0dcjsteOdyjnSdj,  HIWWjtejlydoddrj o  ddisjeteOddr j
tfic jSBEOLEO0GA™  ASSes  BhscsyLj%0. IsissBz o Ndikiki SRk ks
OkzGjBteT:
T e jHtfsyls jt G &5 58 jSssds HdBotE disets t jsBt0LE0Gd™ Wod jisiw
Bhsesytit Nisjtfied n odHO (3) ;
T feJHtsusdjir e rds  edBkdM by ds  d3disHBd i Jhdv  sBY Chso jhdr A
HAWW JisJiydOu Gy =  zteOodjded? Wodw jisiw  0dz0dzdlsdunSd? d3glstsH:  MiscizOnwts
sz gJlssHEz dhisjg0 orydhdwils dhsesykit odHO (3) d Al GhksesyLid
stlsdiz0t bt tis ssybshisd OfttesChdddtsizls i jddj Jrv ¢o st jiSi[a, b].
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die jHMso0dd 0d6 BteOduinSset Hisset0RBdtodhdy 0-dGJtH J.s.rLwHY SO
e jOokdise0 [2] © odHj APLAN-fesyjHizte™. A fdhlsjdj 0dc jBteOdyjhSsets
tftotscte0hdzdistso0idy APS 4SO ffiesy jHiztsd tojh0jls LOHOYZ sthd HEW frufs
sBh jes odHO (1), (2) ) bySs? LOHOGAW GOYOZ Y~ Ehdsed? odHO (4). GO
ety jHizte0 ddsjls stfjpokssp  Int_equation . J& otk jls ¢0dBsEz] ) Nizs>M &S]
YpJsBpOLsodhdj 0-&jstHO d.s.rtwHrCO [1] T LoHoyd sshd (1), (2), (4) o
JRrRULs (5) d bpislzjls st jpolsdads? Hodwisd Bk j, yjds ShisOz1&0w fpsyJHizpo.
Bz HisedRk™ HEW tjh jddy LoHOYd sshd HEv [, tbhites jdarj @0
shdsej Ustsets sif j0lksted d disjtedydhi = djlksHse fiscrohbs dHjd d.s.rLwHr o,
ste jBlzEsls fOdgwis4, COS tfie0adiss, BNzt yj& disidls hdhisjko APS.

tiNdedd LoHoYd stshd HEY Jru s (1), (2) teydnlzes?, tjokdiizsh 2
HOWW jts JaydOdhr?2  Odestedlsds 0-BjlssHO  A.s.rLWHY SO [3], stsyHjhiso jddbts
0-d3 jlstsHiz [1] 0 sy jit 00>d Y = HEW He0CsdSd Ckommon fru s (1)

k=1; d k=2;A=Const.

B Asd SEOff”_FruLLS &d fisHjex 0 ofja I L ES Yediievid* ~ @0 feoSsdSy .

RiABSHY dL dLds>] jhdses o P j, HEW hdhisji St sl jtohs? Odzc jBtsr
0CIsz0k+ B0 Mz jHizEHOW LOHOYO.

1OHOYO 2. J fidhisjdsj St sls jletts? 0kze e fishistetsdls+ tftetsy jHiztelz HizwW
e jedw LOHOYd sshd HEZY fru s (1), (2) &0 sk jLSy [ a, b ]. HesyjHlztso
orydhndvjls ghsesytid odHO (3). Glsls Bhkisesytid 0fttesChdkdeiz]ls i jedj

~BHER? LOHOY] stshd &0 siste jLS [ a, b ] stfisdds0zds s ssydshisd.

Moty jHizte0 & o ls ttejisBieOLso0hkdw LOHOY] sthd HEY frufs (1), (2)
JRrRULS (5).

3 RIS jCEE-HOWW,jts jleydOt1 2 Otestsdisd -85 jiSEHO

RHjW. Arydhids® 0fesShddsdisz= jj oot jGdj (8) 0-BjssHO
A.5.rtwvHr o (5) 1 (11) o tojLizizls0lsj dzjtfishtc jHilso Jdadzsets i jsBeOLBo0dRdW

LOHOY] st d HEY FTuEs (1), (2), (4).

JlstH 1:
T arydiidis+ oftfesChdioyd _fFrufs (1)
SD := (coefTayl(D[y,] + En",i)=0, i:=0,..., m-k;); (12)
GHJ G jowLS0 E, dasjgls odH (10) d 400 jits
m=k+q; q=deg(D[y.]); k=ord equ(D[y]); (13)

T orydiddis+ OftfesShodsOydeE GO0 Gr R idsed? (2), (4) e fdu
SI:=(D[j,ynd),d]+Exd)=D[]j,init cond,d], j:=1,..., k:); (14)
GHJ 5t JteOlstste

D[j,y.x]1:=D[j,y]:=DV[D[j-1,y]1l (15)

Usts HOWW jp jtrydOz 0w yomist tipestBpOLts? YspWHSO | sYjpolsspd D[y ] (1);

D[j,yn(d),d] - tHis0GES0 o stfjtolssts D[ j, Y, x ] BhsesuLi®0 v, (3) )
hdiostAd " Bd SeWWyditsohd d bsySd LOHOGIW GOyeL Gy B Ehesed? (2) ;

D[, init_cond , d ] -- YsHisOds050 o sY.jtdlssts D[ j,y, x ] Ehtsed? (2).
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Ieddzjte 1. AkGSydw In(x + 1) wodw jlshw p b jedjds LOHOY] sshd

x+1)*y'=1; y0)=0; (16)
IptyjHzpO Int_equation YpjsBpoLizjls LOHOYEZ stshd (16) & FRULULS (5) odHO
x+1)*y-V[y]l-x=0; a7)

OYYpsindioyd” FrRULS (17) O-GJbsHsd A.5.rtvHT S0 (8) -- (10) didds:
1) YOpocdisp (9) kjoLld (10)
m:=deg(F[yn]) :==n+1;
2) thjo"LSz (10) f Sriacls 0k-CsAWycljbisc
En:=tau*f(n+1,x);
3) etz jddJ (8) iQaq’aOdZszlsdzISJ %3 [018 ac[HO

S:={coefTayl(F[y,] +En, 1)=0, 1:=0,..., m;}:=
{a(m, 0) * tau + co =0,
a(m, 1) *tau + ci+ -1=0,
a(m,2)*tau+c, +1/2* ¢, =0
a(m, |)*tau+c.+(| D/i*cy, =0,
a(m, m) * tau +n/m*c, =0}; (18)

GHJ m := n +1;
am,i) - i""""q’uq’c;dzls" dBdsesyjd0 BOLANO ¢jowsd f(m, X) .
qu__tﬁu'plsgfnddsoudw LOHOYd stshd HEY frufs (16) djssHsd (12) T (14)
dd5:
1) gopOdiglp m (13) &jowLSd (10) syHmiso joz 2 OO lstelz &z jowiSd O-
B3 JISSHO
k:=ord equ(D[y]):=1; m :=k+deg(D[y,]):=n+1;
2) BjowLSlz f) sHEdd SOR-SAWWAydJessd T odHO IssX{H hise jkdises odHiz
G jo"LSd Oftfesihdkoydd FRU LS (17) 0-BJlsHEdS ;

3) &4f v (12) adHO
SD :={ coefTayl(D[yn] +En' ,1)=0, 1:=0,..., n;}:=
{ a(m,1) *tau + ci+-1=0,
2*am,2)*tau+ 2*c,+ ¢ =0,

i*am,)*tau+i*c+(i-1)*c,=0,

m*a(m,m)”‘tau+.r.1.”‘cn =0},
d 4s0 et fPpu YHIMOJwO yohisd (1=1,..., m;)afov S (18);
4) gf v (14) odHO

SI:=(yn0) +En0)=0):=(cg+a(m,0)*tau=0);
d 4s0 & fpu EXH NS J0 Y jteotsdslz zpOowjkdt= €t fpu (18) SI=S,(i=0);
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4 [Bthdkso0dkd] dilsjetes-HdWW jie jdzydokzdset OdetstedIsds0 0-t3JIssHO

U Jstejiz0 1. IzhlsA:
T IstsySO LOHOGIW GOYOEG Y - Zhised? (2) ddijdls edH (4) -- d =0,
T frufs (1) &j dsjgls shse jhbshlsd oHd  A(d) = 0.

USGHO Ists>HiMiIse jehr: u fdu 0-d3jlssHO A.s.rLWHY €O

S:=(coefTayl(F[yn] +En, 1)=0, 1:=0,..., m;); (19)
d sBd jHdtjkdj ¢ foo (12) d (14) djlstHO 1 -- conc( SI, SD).
sSOLOIs ji-fisets. wsckOnks sttejHitjedy fFRUFES (5), HEY B jte0lksl0
sses_FRULs d stfjte0ssic0 frufs (1) q’o;c;c;ls st ISE>HMisots
(FLy)®¥=D[y1; (20)
IsUssBE sistejB0 1 Wodwjishw dGjtfsht jHilse jehr @ hEiHhsodjd didk 1 T 5.
FidBT HECOLOGT G J.
Jitsk0 1. Mkhls
T {steWHES 0-djIsBHO A.5.rLWHY G0 (4) -- (11) d dizls jetes-HJWW jte jiydOk1disets
OtetedlsB0 0-djlstHO (12) T (14) n>k -1,
T Hv sfjpOlsspse D[y] frufs (1)d FLy] (6) FrRuES (5) diddls
dGdhists Iss>H MIsets (20).
USEHO odH GjowLSd Ern (10) HEW EteOodkjidw (8) Ist>Hihlse kit odHEz sts2
tjowLSd HEY & DU (12), (14) .
sCOL0Is jilsos.  ucOnGs  HwOodk  HAWW jtsjydisedddy,  HEW
BosesYEjiso P fisjtfitd m>k-1 ddjdls Gt sty jhiseots
deg( Pn') = deg(Pm) - k;
usetoh b Ustsets IstsyHfiso0 d stsyiH jilsad (20) ddsjdls ds jfists lsts>{H jflsots
deg(F[yn])=deg(D[yn]) + Kk, (21)
CHJ ey D[yn]1 d F[yn] Wedwsksiw tojLizks000d fts jsBieOLS00dkd2
'SU'JtGOBIStGOdSCf DLyl (2)dF[y] (6) Bhksesyzd@0 y, odHO (3) i hddsetst ey ¢d
CAWWdydjis0dsd. utsyHMisets (21) Wodw jishw IstsyH jhisosds L0y jdd2 HOts0ds jiste0
m (9) &jowsd (10) ksOotjtkd™ (8) d HOL0ckiked m (13) kjowld (10) & fdu (12)
d (14). 30L0GjSE™ n, M SHESLEOYES St jHjdsls adH GjewLSd (10).
30550 2. Ils* wiv sijpoisspe DLy ] STus (1) d sfjpoisspo F[y1 (6)
JRULS (5) dizjdls Gnlst Ist>{HJhiset (20) .
USGHO & PU (12) Iss>HJNISe jhk0 Qb jhdwd =Kk, . .., m; 4fov (19)
SD=S(i:==Kk,..., m:);
sCOL0Is jilsos.  ucOnGs  HwOodkz  HOWW jtejhydissoOddy,  HEW
Bhsetyt et Py fisitfied m>i d j<i dgdds d34fr]L°,ls stsyHMlsots
coefTayl( P, i) * il := coefTayl( Pn? ,i-j) * (i - j)!
useEonEs Astes ssXHMse0 d kss>iHhise0 (20), Jfr]oicf i >k, b dijgls djflsts
ISEX{H st
coefTayl( F[ ya1,i) * il := coefTayl(D[ ya ], i-k) * (i - k)!
CHJ dhsesyzjer™ D[yn]1 d F[yn] Welwsksiw tojLizks000d ft jsBieOLS00dkd2
sy jeossosd DLy] (1)d Fl[y] (6) stsesytieo y, odHO (3) i) hddetsie-drdd
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CeWWAydJdis0azd. wserongs ajddd 1, odH wjowLsd iOodzjkdv (8) d ef¢u (12)
Ists>{HJMiso jdjdz. Iz, jhkd i >k, ks ddsjgls B3imists ss>{Hjmsots
coefTayl( En,, 1) * il := coefTayl(Ep , i - k) * (i - k)!
RL Asdr ISsYHJMse Gz jtfshte jHMiso Jadts MizjHiz]ls sty HNhsos & Fdu (12) o yomisd (i
=k,..., m ;) afpvu (19).T
Jgdz0 3. Alzhyls:
T HEY sjp0issp0 D[y ] (1) d sdjp0lsspo F[y ] (6) disddls Ghlsts
Iss>HJMiset (20),
T 6stfyteOlsste™ D[], y, x] (15) zHtsotjlsosteWesls GOy e 3 Eidsodwe (2), (4).
USGHO o[d34'5ls d34fr]lsls Iss>HJfhIsa0
(F[y,x=01)*"=D[i,y,x=0]-D[i,init cond], i=1,..., k (22)
sC0LOIs j+lsets. &0y idkdd tdhi20GEes dhbs jcte0tdisets s jie0kste0
A5 jiets0 V[ u] (6) 9 ssySy Gisw-, syjodHEs, 0ok dlzats. IsAsthlz stf jolststs
FLy1 (6) o ssySd st dizddls L&oyikd]
FLy,x=0]=A(0)*y(0) + G(0) ; G(0) =-A(0) * Yo;
HiSeoNEs stsyHMiso0 (20) st jtedlsts D[ k,y, x ] ddddls odH

D[k,y,x]=A%*y
I3z MfteOo jHEdo v IssMHMise0
D[k,y,x]=A()*y(0), D[k, init cond]=A(0)* Y,
d, Mz jHse0k jz &, SsyHjhises (22) dijJls ddhikss o fizizydj i =k . usxHJhkets (22)
HEZY tfletsdLotHG Y A stfjeokstd F[y ] HESOLY o0 jishw 0k0dseoydss. T
Jidsk0 4. [ jteOlstster (15) c{d3?1lfls ogH
D[i,y]=A*y*)+  +E*y; i=1,..., k (23)
sSOLO0Is jisets. uIsGdzOfr]dzls lsiﬁc;JHc;ondzc[W (15) d & jdsdsg 3, stfjeokste™ D[ i,
yl, i=1,..., k , Wolweslsiw HAWW jp jioydOd-dz v ds fiz0c0 jd3 v 3 IﬁGBC[LE)iSHdZiS?
steWHCO K T i IsiijOlsispO F[y] (6) . usctOhbs sttejH jdjkdv sy jelbsted F[y
1 (6), HWW jte jdey Ot dats  MEOCOJdsts g Jets telsoLosHbs isteHEO Kk T i ddzddls adH
(23). 1
J a0 5. Akzhist frufs (1) & dijls shsejhéshlsd odHO A(d) =0 o IstySy
LOHOGdW GOYOEd - Zhdsed? (2) odHO (4) d=0.
UtsEHO Ists>fH jfylso jit™ o fpu (14) d e j k kOohjhd? & fdu (19)
SD:=S(i:=0,..., k-1;);
sCOLOIs jif)lsets. sSOLY 90 jdis] IstsyiH jhlsots Wadw jisiw d jtftshp jHilse jdads o3
hizgniisadjds ssMHmise (22), (23) d syHJMise0 odHO &jowLsd & fdu (14) d (19).
i jH ] IssXH jhsots HESOLOGS o tjdsdsj 1. T

5 1JOotzdLoydw d3gistsHO (12) T (14) @ APS
AasH: T frufs (1),
T GO G § Zhisadw (2) i) GOyOw-dis? ssySs? adHO (4) ,

T 6t jLBS 0desShdkoydd [a, b] |
T st nsS qhSshses OftissShdddi =P jos dksesyL k0 adHO (3).
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JrasH.

Jsesydzjiz odHo (3) T e jhd] LOHOY sthd (1), (2), (4) d3JsHisd (12) T (14).
destdlss 1. LHitoydd tijsBOLsa0hd™ -- o7 ydhidls:

1. [Bd jHd@jedj ¢ v (12) d (14)

S:=conc(SI,SD); (24)
2. TiP ] uf DU (24) - SEWWAjts ™ dsAEUEIEsD o,

Coef :=solve(S) ; (25)
3. Jheytjl y, odHO (3) f) SeWWAydjdksokd co, . . ., Cn L MiydhGo (25)

yn :=ser(n, Coef) ; (26)

TP Jwdy LOHOY] sthd (16) g Odestdlsdiz 1 f) BOqur]tsoz dZJE)WLQCf
Iss>{H hIse jhh 5 BOLANZ teWHO U j2ts0 {X'}, n:=2; Ey:=tau* X’
1. ¢ f oo (14) oftfesShddidisz=sHow GoyoE- b szr]ozlsaq’ci { y=0 }
SI:={D[1,y,(d),d]+En(d)=D[1,init cond,d]}:={co=0};
af$u (12) ofesthdidiz=nov frufs {x+1)*y-1=0}

SD := { coefTaylD[y, ]+ E.¥, i)=0, i:=0,..., m-k;}:=
{ c.-1=0,
2*Cr+C =0,

3*tau +2* ff]z }
2. tdh Jedd s8I JHdBjed" (24) Usdn el GL

Coef :=solve(S) :={tau=1/3, ¢,=0, ¢c; =1, ¢, =1/2 };
3. yni=ser(n, Coef):=x-1/2*x2;
tihJ&dj LoHOYd sshd (16) tfis Odetedlsdiz 1 ) BOLdsd &jowLSd (11)
n:=2; interval := (0, 1); E,:=tau *cheb(n+1,2x-1);
1. 4 f v (14) oftfesChddidicz=how Zhusedj init_cond :=(y(0)=0);
SI:={D[1,y,(d),d]+En(d)=D[1,init cond,d]}:={-tau +c,=0};
sfou (12) Oﬂu'tclsgfnddsdteizshOWI rofs {x+1)*y-1=0}

SD :={ coefTayl(D[yn] + E"¥,i)=0, i:=0, ..., m-k;}:=
{18 *tau + Cy - 1=0,
96 *tau +2*c,+c; =0,
96 *tau + 2 * =0};

2. 14N dedy tsed Hdijdd™ (24) Usdn e fpu

Coef :=solve(S) :={tau = 1/210 M, =-8/35, M, =32/35,¢co=1/210 } ;
3. yn:=ser(n, Coef):=-8/35*x*+ 32/35 * x + 1/210 ;

ulsplelslpo HOGG Y 1. wisplzSlsizpO HOGE Y - Ulsfr]lstclscjdzdzlsﬂ tftotsyjHlzts ™
Is5>H jiise jdatz0 MistelzClsizte j HOGG Y = ey jHizte [2] d [3].
1. u@060j3" j_ frufs (1) stewHisy k" i istewHCE tesdLotHE - d fFru s
daizJdls odH teddvis 2 o hdhisjkzj Maple I

LDUMK = (A *dif(y , kk + ...+ C*y +9g=0);
GHJ Yy -- Olstsk, SsAWwWdydjusr A, ..., B,C,g -- Gbetykjdr tfjtjojddnks2
(Oksdz0) x  Jilshise jadzsets adHO .
2. WO E Y Zhisedw (2), (4) LOHOBTW & adH] teddwistsds o fidhisjdsy Maple 111.
WOYOZA 0w IstsySo (4) tstfte jHjdzw jisiw st jteOlststetsds tftediots jddw
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InitPoint = 0 ;
d L&y jdd™ tfesdLotHG - o s ssyS ) stfte jHjewesshw o odH] MtfdhSo
init_cond :=
(y =Yo , dif(y,1) = Y1 ,..., dif(y,s) = Ys );
GHJ y-0bdz, s:=k-1;
3. JYdnoddJ sispdLs0 0gYpsihdkoydd [a,b] didds odH
interval = (a , b);
4. Metsygnizied o ydhivjls sed judijedd (24) e f o (12), (14).nddredhistdd
g fpu (24) worweslshw CsLwwdydjdlsT dasesyziese yn (3) d En (10). paw
Ceawwdydjste GjowLCd tiednvist tBELEOYJBA] tau; = Cnsi. IBASBHE
GJdLahisézrj ¢ fFdu (24) daizisls odH -- Olstsds ¢ ) dizH jShisds
c(0),.--, c(n),.-., c(m)
rav erydhkjedy ¢ fpu (24) tfesyjHizte0 tiejsBteOLizjls Bbsetyk e v, Em 0
hddestz1drdd Ssawwdyd jdisodd Astsets odHO.
5. JLizz*ls0ls (25) tsjh jizdw & fdv (24) ety jHizie0 o ydhiv jis © odHj MtfdhSo
S5y HJMso
c(®=d ,..., c(n) =e ,..., c(m) = F
6. Jdisetsykjd (26) tfistsyjHizted o ydhiw jls o jhisihise jkdsd odH.
¢i6 jBteOdyinCow hitf jydWdSoydw Oketstedisi0o 1.

S := aprox Dzyadyk( LDUMK , InitPoint , init_cond ,
interval , n); /* OftesShdkoydw LOHOY] stshd wfpu */
Xn 1= c; /* dkwv &jdLejmlskzr= o wfpu */
Coef := solve(S); /* pdhjedy afev */
y n := ser(n , Coef); /* y n f) CeuWWdudjdlsoisd Coef */

ArosHT dL 06 jBteOdy hSs2 N jydwWd<oydd Odestedlsdo 1.
1. AdH MtfdydwdSoydd ssHinkodiie odhlz ifjydwdSoydd tteyjhizis™ [2] HEv
s0kz-3 JlssHO_JOdysh0.
2. et jydWdSoydv fptyjHizpr dasddls sHAh dse 2, skdshdsitds HfjydWdsoydd
flesyjHizte™ SOZ-d3jlssHO FOdysh0 [2], stfjpolstsp -- aprox_Dzyadyk .
3. JYdpoistsp™ Ypsyrizp* (MscrondGs dn NYJudwdsoydd):
T ortfsizdawisls o rydhd jidw o OpdWs jisdSj pOydsdodzidrm ydhjd;

T ddzj=ls s YOpOzilsplz n iskdizsddOdz1dlzts fdzts>|daishis-
Q(solve_ode,n)=0(n*Q(canplf,n?))+0(n*);
Q(solve,n)=0(n*);

Q(ser,n)=0(n);
6Hd  Q( canplf , m ) -- mEs>EEHs e jsBeOLto0RdY Y jpOkspedy canplf
REsesyt k0 P € odhlz COGBGAYNSEhE HEY fidhisjk™ APS T fizgk0 fizoeo jdkr A
odHO c(1) * xj $ b , m --ydhis hkoco k= Ghscsytj@0 canplf( P).
4. JptyjHizpo daizdls fis gopokjlspz n skdisidod- izt fis>dishis-
O(n* Q(canplf,n”))+0(n%);
APLAN-1fss6t00:050.
1. NO2" oV fskdjid™ tescteOdsd
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D 3 1.BAT T HiW fescteOdzcz ™ f) BOLAMSd G2joweSd T BOLdMSd3 teWHO & j2dtsts0,

D 3 2.BAT T HiW flescteOdicz ™ ) BOLAMsd dzjoweSd odHO (11).
2. NO2Y ) stfjteOlsstetsds aprox _Dzyadyk -- diawisteds0lsdo0 HistscteOdids Y :

D 3 1.AP -- BOLdhses &jowLSd Weorw jisiiw BOLdH 6WHO & J20Ste0;

D 3 2.AP -- BOL]Misd &jowLSd Welweskshw syt i Y jsrhjoo (11).
3. N02¢ iy st JeOksteOdsd process d task -- TASK d_1.AP -- Hdte jSlsdo0
tetscte0dscz . G50 HAte SIsdo0 IssxyH dMise j&d0 HdpSisda  YteiseteOdsdsr tejOkdLizE=h §2
s0k-0 jistsH_JOGysh0 [2].

TP jtdj LOHOYd stshd (16) tfishistes jhbks2 Yoty jHizts?.
APLAN-stdhokdd LOHOud sshd (16) d tispdLso 0gYpsehdkoydd [0,1] diddls

odH
process[1]:=(
LDUMK = (&x+ 1) *dif¢y , 1) + (1) =0) ;
InitPoint = 0 ;
init cond := (y =0) ;
interval =@, 1D; ...);

TJLizz2s0Is T tfie jsBieOLiso0dkdw Usts? LOHOY] stshd tishistets jhks2 orhy
APLAN-tptyjrizps? tfied n :=2; d BOLdhg BjowLCd st>iHjmise jhdksd BOLNEZ
teWHO U j2atste0 dazjBls odH:

S = aprox Dzyadyk ( LDUMK , InitPoint , init_cond ,
interval , n ) :=

(c0=0,cl1l+-1=0,c2%$2+cl1l=0);
Xn = c; Coef := solve(S) :=

(cO0O =0,cl1 =1,c2 =rat(-1, 2));
y n :=ser(n , Coef):= x + -1/2 * x ™ 2 ;

TJLzd 508 tfie jsBisOLisa0dkdW Usts2 LOHOY] sthd tishstels jids2 o j
APLAN-tptsyjHzps? tfied n:=2; d BOLdhd ejowrsd (11) ddj=ls odH:
S = aprox Dzyadyk ( LDUMK , InitPoint , init_cond ,
interval , n ) :=

(C3 $ -1 + c0 =0,
c3 $ 18 + cl+ -1=0,
c3 $-9% +c2 $2+c1 =0,
c3 $9% +Mm2 $2 =0) ;

Xn = c ; Coef := solve(S) :=
(c 0 =rat(1,210) ,
c 2 = rat(-8,35) ,
y n := ser(n , Coef):=
Xx N2 % rat(-8,35) + x $ rat(32,35) + rat(1,210) ;
A tfiedo jHjklz = o7 j to jLizdAIS00R:
$ -- s jeOydw wLrc0 APLAN kdsdsy jadw s jted0 &0 ydfis,
rat(p,q):=p/q; --tOydskotdgsj ydhis,
cO0O ,cl1l ,c2 , c 3 -tjLkzk0lsoresH0 0RO i dhHjShisd

rat(32,35) ,
rat(1,210) );

c1l
c 3
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c(0) , c()), c(@ , c(dD st jteObtesds prn fdhlsjd™ APS.
6 JYJjteOlstste aprox Dzyadyk

AasH: T frufs (1),
T Ehdsedw (2) o GOYOE+ &2 ssySd odHO (4) ,
T BbtsJLBS 0tftfesChddoydd [a, b] ,
T YBteWHES dhShhset Gksesytzi0 odHO (4).
AvasH T g f o (24).
JjlIstH.
1. Jhsesytzde yn (3) iy hofdsosidr 3o SEAWWAyddisOdsd YisHisOaizwEsls
o 5Yjpoksp D[y ] Frufs (1) d o ydhiev=ls dssesyLid
Dlyn]:=Do+...+Dg*x%; Di:=a(i,0) *co+...+a(i,n)*c,+b;
2. Irydhdwels §opogisp™ g, k, m (13) dfdu (12) d kjowSk E, (10) f
etk d&d SsAWWdyd.jlsodsd.
3. Arydhzvek a4 foou (12).
4. Avrydhiwels Hdww jpJeydoz2aize yomist ffjpestsBpOizr~ D[i1,y] tepWHEO
i=1,..., k; 6stfjpospd D[y] (1) dafdvu (14).
Pestedlsd 1. JHje0ydd e jsBeOLso0hdY -- o ydhkdls:
1. Jyipossp D[y] JSruEs (1)
2. IBPWHES HOWW JpJiydod2dses s jpOisspd DLy ] .
3. fusesyzjt v, (3) ¢ hddsestdr did SsAWWdyd.jdasodsd.
4. e jsBeOLso0kdj D[ y.] ®@sesyzjdd y, sifjpokspss D[y].
5. IsteWHES BBsesykjt0 D[ yn] d op0dsjsp m djewitd.
6. HjowLCy E,, (10) c hddsostz2dr d3d SsAWWydjds0dsd HEW siste jLso [-1,17] .
7. Jdtj20Gs] tejsBteOLto0kd) z: [a,b] -->[-1,1].
8. HjowLCy E, (10) c fdzeizerdsd SeAWWdydjasokd HEw st jLsO [a, b].
9. fFusesytjs D[yn]+ En" .
10. adhs ji3lz &dizj26 - 06 jBpOdyihnSdn kOad jkd? (12).
11. adhs jiskz &ddj26 - 06 jBpOdyhSdn Zs0ad jkd? (14) --
HEW 1:=1,..., k; dijepdptaois+ st jpOksp D[y ] derydhdds:
11.1. D[i,y,x] -
HOWW JpJydOdd 2 stf jpOlstsp i-Ists2 Y jpossBpOLbs? st jie0ksttd D[y ] .
11.2. D[i,y,d] -- L&Oyj&d] st jpOktspd D[i,y,x]obksySj d:=0; (4)
- HOWW jp jtsycfot 2 Stipoissp fy gishisevi rosef SEAWWud jisocsd].
11.3. D[i,yn(X), d]:=Dn(X) ; -- tftcjsBteOLS0G | dbsetyL 0 v,
(3) ) et asq Q'S*WWdudezlSOdsd sfjpOsspsds D[i,y,d].
11.4. Di(x):=D[ i, ya(X),d ]+ Ex*") ; - detiseydjd.
11.5. Di(d) -- L&zOyjdd Bhisetylisno D(x) olsySy d.
11.6. D[ i, init_cond, d] -- tfsHisO%SoS0 o St jpOlssp D[ i,y ,d ]
Zhised? (2), (4) -- ydhds.
11.7. vpOatjidj &t fdv (14) -- OftfpsShddioyds k- i -- lstes Ehdsadw (2).
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12. JBI jHdjedj v fou (14) e fdv (12).

g jsBeOLSo0Rd) LOHOY] stshd (16) tfis Odestedlsdsz 2 ) BOLdhdy GjowLSd
(11), interval :=(0,1); n:=2;
1. Dlyl:==Kx+1)*y +1;
k:=1;
Yo = Ca* X+ CL* X+ Co;
Dlyn] =x+1)*(2*c,*x+c¢y);
q:=deg(D[y,]):=2; m:=q+k:=3; m-n:=1;
En:=tau*cheb(3, x):=tau* (4*x*-3*x);
z:=2*x-1,;
Em(z) :=tau * cheb(3,2*x-1):= tau* (32 *x°- 48 *x* + 18 *x - 1) ;
D[yn]+E(")—(x+1) (2*cz*x+c1)+tau*(96*x 96 *x +18) ;
0. SD := { coefTayl(D[yo ] +En®,i)=0,i:=0,...,m-k;}

={18 *tau + c.-1=0,

96 *tau +2*c,+c; =0,

SE@NO O s @

96 *tau + 2 *fi, =0},
11.1. D[1,y,x]:=(x+1) *y;
11.2. D[1,y,0]:= y;

11.3. D[1,Va(X),0]:=Co*X* + L * X + Cp ;
11.4. D[ 1,y,,0] +En:=
X +C *X+co+tau* (32*x*-48* x>+ 18*x-1);
11.5. D[1,y,(0),0] +En@©O) := -tau + ¢y ;
11.6. D[1,init_ cond,0]:=0;
11.7. {D[1,y,(0),0] +En(O)=D[1,init cond,0] }:={-tau+co=0};
12. conc(SI,SD) :=
{-1*tau +co =0,
18 * tau + c1-1=0,
-96 *tau +2*c,+c¢; =0,
96 *tau + 2 * ), =0};
alsplzClsizpO HOGB Y ~. HisplzGlsizplz HOGGY ~ %O ontH] of 9V AlsHJ Hisf)iStets jatisets
st jteOlstste0  tstflejHjiw jls shbksoow ety jHizied. paw erydhijkdy o fpu (24)
st JteOlsste Yo sBEOLZlS BhHSEsYZBT Yn, Em M) fHdigoszer &d SsAWWAydJeisokd
. OYtfesChdidez=h d? ghisetytid (3) st jtolkst o ydhdw jls © odHJ
yn:=c(@) +c(l) *x+ ... +c(n) *x"™n ;
WJoVLSE (10) iy BOLdises (11) tft0lsste o ydhn@w s G0 sitejusy [-1,1] o odHd
Em:=
c(n + 1) * cheb(hn +1 , x) + ... + c(m) * cheb(m , X);
d &ddj2dts fjte jdtshdls G0 st jLiss 0tftfesChdizoydd [a, b] -- LOdjhks2
Yt JBIGE"
subs(x=z,Em),z:=2*(x-a)/(b-a)-1;
¢icJBteOdyinSow htf jydwdsoydw Oestedlsdo 2.
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aprox_Dzyadyk := proc( LDUMK , InitPoint , init_cond
, interval , n )loc(y n,k,SD,S,Dy,Dn,Di,DO,Ri,E m,m)(

let( LDUMK , Dy = 0 ); /* sYjpOlssp DLy] */

k = ord _equ(Dy); /*  {ewHsS frufs */

y n = main_pol(n); /* y nc Ssww. c(n) */

/> OIICLSHRIPARC JTufs */

Dn = canplf(sub_du(Dy,y n)); /* Dly_n] */

m = deg(canplf(ein_pol(Dn))); /* YstewHsE D[y n] */

Em:= Enl(n,mtk-n); /* Em(x) */

S = canplf( (2/(arg(interval,2) + (-1) * /* z(X)*/
arg(interval,1))*(x + (-1) * arg(interval,l) ) + (-1);

Em --> canplf( subs( x =S, E.m )); /* E.m(2) */

Dn --> canplf(On + nd_x(E_m,k)); /* OottfpsS. DLy] */

SD := pol_equ(Dn,m); /* dfov OyYfp. Dy = 0 */

/* OIITJSHRIDARC Hoydf?H3IM  vafJIRE */

for (i:=1, i<=k, i:=i+l,

Dy --> intDy( Dy ); /* D[i,y,x] */

DO --> canplf(subs(x=InitPoint ,Dy));/* D[1,y,d] */

Dn --> sub _du(DO,y n) ; /* D[i,y n,d] */

Dn --> Dn + nd_xX(E_m,k-1);/*D[1,y_n,d]+D™(k-1)E_m */
Di --> canplf(subs(x = InitPoint , Dn)); /* Dn(d)*/
Ri --> canplf(subCondDy (DO, init _cond));/*D[1,cond]*/
S --> copy(Di = Ri1);/* OftfptsSmdkOoydw &Ouyowdk. khd.*/
SD -->conc(S,SD)/*tsBl jHdBJkdd M tskzzuues? afov *7);
return(SD) /* oLopOls fov */ );

ArotHT dL 0k6 jBteOdyjhes? i jydWdSoydd Otestdlsd0 2.
1. ety HizteO aprox_Dzyadyk dozjdls ssiz4$s droagisirJ [2] APLAN-SHjpokspr.
2. JYJpOlsspr ptsyjHizpr aprox_Dzyadyk :
-- o tfsdzdzwesls oy jdzdv o OpdWdsjisdS4 pOydskozd - ydnjt ;
-- dzg Bsls s YOpOgjlspz n  Yskdlsidot-dizEs his>dshs

Q( let( equation,Dy=0),n)=0(1);
Q(k:=ord equ(Dy),n)=0(1);
Q(main_pol(n) ,n)=0(n);

Q( canplf(sub_du(Dy,y n)),n)=0(n?)+ O(Q(canplf,n?));
Q( deg( canplf(ein_pol(Dn))),n)=0(n?) + O(Q(canplf,n?)) ;
Q(Enl(n,m+k-n),n)=0(n?); (Ht" StOnfdujnSses BOLMO);
Q( canplf(subs(x=S,E_ m)),n)=0(n?*)+O(Q(canplf,n*));
Q(canplf(Dn + nd_x(E_m,k)),n)=0(n*) + O(Q(canplf,n*));
Q(pol equ(Dn, m),n)=n*0O(Q(canplf,n?))+0(n®);
Q(intDy(Dy),n)=0(1);

Q( canplf( subs( x=InitPoint ,Dy)),n)=0(1);
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Q(sub_du(DO,y n),n)=0(n*);
Q(Dn+nd x(E_.m,k-1),n)=0(n);
Q( canplf( subs( x= InitPoint ,Dn)),n)=0(1);
Q( canplf( subCondDy( DO, init_ cond)),n)=0(1);
Q(copy(Di=Ri),n)=0(1);
Q(conc(S,SD),n)=0(1);
3. IpsygHzpO0 aprox_Dzyadyk :

- or s jls o mydhizied™ o Opdwd s poydskOr-tde® ~ ydide ;
- dizJdls s fOpOsjlspz n  Yszdhsidotdlzts flisydish)s-

Q(solve_ode,n)=0(n* Q(canplf,n?))+0(n);

TdLzi-1sOls T tfte jsBieOLBoOGRIW Y jieOlsttesd; solve ode LOHOY] sshd (16) .

n:=2;
let( LDUMK , Dy = 0 );
Dy = (x + 1) * dif(y , 1) + -1;
k := ord_equ(Dy) := 1;
y n = main_pol(n) :=c 2 *x"2 +c 1 * x + c 0;

Dn = canplf( sub_du(Dy, y n) ) :=
c2 *x"2%$2+cl* x+c2*x%2+c1l1+ -1;
m = deg(canplf(ein_pol(Dn))) := 2;
Em:= Enl(n,m+tk-n) :=c 3 * (x3 %$4 +x3$ -3);
S = canplf((2/(arg(interval,2)+(-

1) *arg(interval,l))

* (x + (-1) * arg(interval,l) ) + (-1) :=x $ 2 + -1;
E m --> canplf( subs(x=S, Em) ) :=c 3 * x ~ 3 $ 32+
c3*x"2%-48+c3*x%$10+c39% -1

Dn --> canplf(Dn + nd_x(E_m,k)) :
cC3*x2%$9% +c3 *x$$-9+c3 $ 18 +

c2*x"2%$2+cl* x+c2*x%2+cl1l+ -1;
SD := pol_equ(Dn,m) :=
(c3 $18 + cl+ -1=0,
c3 $-9%6 +c2 $2+c1l =0,
c3 $9%6 +MmM2 $2 =0) ;
for(C1 :=1)
Dy -—> IntDy( Dy ) (= (x + 1) * vy ;
DO --> canplf(subs(x=InitPoint ,Dy)) :=vVy ;

Dn --> sub _du(DO,y n) :=

c2*x2 +cl*x+ cO;

Dn --> Dn + nd_Xx(E_m,k-1) :=
c2*x2+cl*x+c0+c3*x”"™383% 32+
c3*x”™"2%$-48+c3*x%$10+c39% -1;

Di --> canplf(subs(x= InitPoint ,Dn)) :=
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c 3 1+
Ri --> canplf(subCond(DO, init _cond)) :
S —-> copy(Di1 = R1) :=(c3 1+

7 Y0SeE=Yjddd

Ahispts j&k0w o 0B j APLAN-tptsyjHiZpO :

T ovrydhdvjls 0kejBteOdyjnSd? dhsesykjt exHhsojbkr 2 tejhjhds LOHOY

sshd HEZY frufs 0-gjssHsB J.s.rLWHrCO T stfldBot gzt ts ksydbshisd

OtfesChdusoydt g jad™ LoHOYd st d He fTufs;

T dgJdls dflsifilseddz ™2 HEw d30ls jB0dCd odH;

T ov sz jls o mydiizjidw o OpdWas jlsdSj pOydsdOedr = ydnjz T
2 otshdls Hstshdds ji T j o ydhkdlsje ey j fscpihdshisd;

T & ovtfskdv jls 0dBsdj MMk tpjsBpOLsaOdkdj 0-djstHO 1.s.FLWHY SO T
tftc jsBpOLBOOEd LOHOY] sshd o FRULS d, tfisisshlz, ¢jelt oSy jishw o
ey jHizts ™ tejhoEshdj LOHOYEZ sshd HEZY Jru B8P jeis odHO ;

T dJdls tis fopodsjispkz n tfskdlsdOk1dizEs fiksydishis-

O(n* Q(canplf,n®))+0(n®);

AR IRIATOINRC
1. rwHrG 1s. optftfesSChdioydthj djksHr tih dddy HdWW it JydodG - d dils jcte0z g n
0ot jie 2. T sdjo: 3 0kCro0 HzzCO, 1988 T 387 .
2. rdednieés IH.,  &Ozykow  pJHOSydw  FikdujenSd?  ¢.¢.  ddeiBpOdynssi
Ypsep0ddidptodtd,. LY BEkE] tshsBdy. T sdptosepOH: sHHAS, 2002 T 120 f).
3. rdednjeSs 3.H. FBHIWiCta0kd2 dlssH LYHISO Lo WLEZze0hkRY LOHOYI sthi. // 3 0kSsoi

LOYGC] SitetoBEEOHICEEs H sy 0olises jHOSSEVGSEs hin jehdsis, ody. 12 (1997)
f. 44-51.

SqtsoteLOHNSd2 3 Oydekon+G 2
IsJrdudntd? idadendlsls WOH"2Nds 19 sCIswatEw 2004
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vrs 511.2
Y0%® - 0" TE &0 - 0+x10j00x10= " T O R
¢. —. UCdCECASE, 34. . ~ IDCEGEC
5o JHJGs 2060t d jdkdw it jdd 3 [1] tes Loz jydist ™ ‘%ol 0kisogd R * T, weo
HO® dis>|tfo s+ BlzHEzeOkd BhsH did, HEW Wedn R>CIT, Hj & T WS LOSESHES 0 jkdSj H2Mb ]
udiis. JBudhzibs LGoujeiy R ° T HEW dgsyde, Pt GOz yze=k+ 6, 7, 8 jijdjis's.
AedosHds+W 6 jisdsdistedyd0 “disjetfts JlsOy W SHJEX 0ddm tejLizi2S0Is .
Generalization of theorem 3 [1] on the dependence between invariants R and T has been
proved that enables to build up sets for which R>C(T, where C is any big real number. The

meanings of R and T have been found for the sets, which consist of 6, 7, 8 elements.
Geometric interpretation of the obtained data is given.

A tesBsls” [1] HisojH &0 s jiste jdz0 3, WEO HO“ dBtsyjdzcfafis? BlzHEZoOd dstts>ddzd],
HEW Wed= R=u+n, HJ n T HB9'E d] GOYJiH LOHOHR] ¢OLkzEOZ k) ydhds. AW
st jd30, W€ HisasHA W &d>u, HEYEZNCO* ZL0c0kd jddv.
1 B jlststs fisHOEA P isets odSEOHE teisLet W jdts 1SOS" s> dbd:
L.= {0, a, a,..,a_}, & IN (i=1, 2,&k-1),
L= {20ak_1+1, 20ak_1+1+a1,é., 20ak_1+1+ak_1},
L= {6084(_1"‘3, 60ak_1+3+a1,é., 60ak_1+3+ak_1},

ceceeecececeeeeeeeceee _
Li= {(2"- 2)la,+2"-1, (2'-2)la +2 - 1+ay, € (2'-2)0aq+2 -1+a}

(i=1, 2 &n+l),
n
ULi=Ky. T (2L)=Ts [hiGjsq Ly bsosetstsbt Ry 61607 HsHOSEAF
I:
e Ly, Ao jH jists HisLdOy jddzv:

(2"-2)) agq+2™1= A
(2'-2)) a1 +2"1-1= B; (i=1, 2, &, n).

Ul jd0 4. i fBHEe0Gdn Bhs> Al K, fed BzHA-WCdR tOISkEOmiGdn k ¢ n
OIS 5"y j 16" otisils
o .o9shP-n
ReReRTST )
2
T =10 (9
[0 jHbhEY, |50 jH jkhY b jHids & jssHEd kol jktduls GHESY” s n
tfied] HiSe "5kl W Ciyiso0GdL k.
Dt n=1, WE iz jcCts 4 jts jo'tealsd, Wistechlzazd] (1) © (2) OIS ds'fyy.
1. Dedhjsdhs, Pt Wtkkdd (1) fieds jHided tid GObk0t dskE n °
HsC0> jdts, Pts otsz0 KO 'y * e n+1.
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IBLeEVE &t 'Ll o Ly, BHjEX0G L0 HEstshEesE jizjiidls e ity de L
‘Li(i=1, 2 €., n), Hj

I—n+1={ A1 A+a11 A+a21 é'1 A+ak-1}
Li= { B, Bi+a;, Bita,, €., Bi+ax.1}:

A_Bh A_Bi+a11 A_Bi+a21 éé1 A_Bi+ak-11
A-Bi-a;, A-B;, A-Bi+a,-a;, €.., A-Bi+ay.1-a1,
A-Bi-a,, A-Bj+a;-a,, A-B;, €.., A-Bi+ay.1-a,

ecececececececeececeeceeeeee..
A-Bi-a,.1, A-Bi+ai-ay.1, A-Bitar-ar.q, €.., A-B;.

CJiddsd ydm BoBisMde, W ° t'Ledid t'Liadyvdd, sujodHus Zisoststs sl
CoOHteOhkz BOLtedyts, BOH H'OcGOREEs Wets’, WE & jelts tjtsjo tedisd, BzHj R 6 Lddn
e Ly, els'@Cd M o Lkdn 'Lldy? BzH] © 'H HOCBGOGREES, O tdlz jzjkjdisd
Bl dld L ot L jizjdjds0kd dghasyded L R, t'Lddn t&'Lddys, H]
R, =20R;+1. Afjisets > dtsodr to Lady SHjtex s niR, . 1d0ydis-

n’-n n2+n:R+§10(n+1)2—(n+1)
) :

Rn+1:Rn+n0R_1:Rl+ﬁl0 +n0R_1=R1+§10

15>, WsteBlzt0 (1) fitfisOonxz* 54w * e n+1, P * fiskis '8l BEES HEo jfsd.

. v HseH G Wetsdzed (2) Loaqhdish 4ssoLokd, P L tedtlzf jdud,
Fis YW Wistsdslzz0 ftfiede jHqfe0 tled Hise't-distBlz OKkeOEGsGE N, fikHEz*, Fis o550
B0° d3'fud * tted n+1.

1Y g lSEE EELERVGGE GEo" Hzdkd, WS BHEMESNW L0 HEsdEess
iz jdsjoals'® Gt Lnes * Li (i=1, 2, &.., n+1):

A+B;, A+a;+B;, A+a,+B;, &.., A+a,*+B;,
A+Bi+a;, A+Bi+20a;, A+Bi+a,+a;, €.., A+B;+a,  +a;,
A+Bi+a,, A+Bit+a;+a,, A+Bi+20a,, .., A+Bi+ay. +ay,

eecececeeeceeececeeeceeeeeee..
A+Bit+a, A+Bitaitag.,, A+B+tar+ax, é.., A+B;+20a,.1

A flzdsd BN fizds, SHjEx0hdR LO HEYShEEEE jbjdjgs' dhsydid Ky, ©
'R BlzHj Uy, Jfjtsets M tisedn 6 LdidfR filzds BZHj (n+1)0 U1, sOSHds yoftasd

2 2 A 2
n +n+_|_10(n+1):_|_10n +n+220n+2:_|_10(n+1) +(n+1)’ i

U= Unt(N+1)061= Uy
 HisaBHAE WEhlEE (2).
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WONE'HES 1. ¢St KiT dsbis> 0 fisjtijé's L shdsetss a >1 (aIN) * t'Ladid
GOIskztOt ' Gdsd YsSOLLASOR, * T (Ky)=ki, Ist ¢jeCs HBojhlsd, P C'aC s

6'LGR itk ik jdls'e ' ds>{clibd] Blrj T (2@:@.

e, fediisdond, P a+a=a’+a%, fedosHdds HE Hiskdeyyy, “Sj
fsive0* o bk, P WChs ¢'ak © fc0ok ORsdlz ' 6ohshs' foH dds GO
B'G'BOEAGE fsjt'er, GOtedCkOH a“, ks sHjedls a®%+a 9=aP+1. o Hhd
adtfizde0, Hs ydhds 1 fsodhd H &dlsdhv &0 a, P Gids>ddes.

dLotse ybts  HtsosHdsMwW, P ydiis  t'Lgds HSHOGIR  te Lddy-
By s L0 Wizttt R, = % CRi=k? -k +1.

10hsshize0o d ksistejdslz 4, BHteMdBE GG il L s0SdBd Laoyidevdd T, i
Ro: To=Tyi ke tKe R, =R i(k,” -k, +1).

10Msshize0a d y¥s Isjists jdi3lz (Mm-1) ©0L, HedasH®RE HES BhGs>|ddkd, HEw wets’
T, =1 2+k

JIsx1d, ted Hshdis o jkdSdn m (m_I'N) , BlzH &3 BH jtex]zo0lsd by L we
LOoGBHES o jedSddid L&y jbdvdd Tmi Ra.

L Re = 3 (K -k +D).
i=1

WONE HEE 2. ujbljBO 4 HeLesEw® BiEzHEzoOIsd ISOS" dus>did, HEwW wCdn
R<T<R+T(K), * s> did, HEw wEdm T<R.
FdVS L 50Sdn d3ds>dd o9$0L06G" 2 %0 jHin 2 ddMud SOBkdy' .

Uy k n (Rl, Tl) Tn Rn T (Kn)=n0k
1 3 7 3, 6) 168 150 21
2. 4 5 (6, 10) 150 136 20
3. 6 4 (15. 21) 210 201 24
4, 4 6 (5, 9) 189 170 24
5. 5 5 (7, 12) 180 157 25
6. 6 5 (14, 20) 300 304 30
7. 5 6 (10, 15) 315 325 30
8. 8 4 (27, 35) 350 357 32
9. 7 7 (21, 28) 784 924 49
10. 8 4 (28, 36) 360 370 32

GOV GG R T HEW dss>idls, Pis GOzl 6-54 iz jdz jdis'e

= ifnlsditz jck jdzlsc" das> ] B jtetzls v L 50y 1, 11 tesBiskd [3].
BWEEROYY s SEONAWCoY's ydR dhsMdE L0 Loyjdtvkd R ¢ T
oo jHit0 G, HJ, GOtedSHOH, LOYdh (12, 18), (19), — 49 sLE0Y0*: (12, 18) T
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o'Hifse Hi' LEOWjGEY R * T, (19) ¥ S'&AC s dsts>idft L 50Sqdsef Loy ik R * T,

0~ 49 T GO jln o daises jts KOS’ 3> Cftad.

(15, 21), (1), — 17.
(14, 20), (1), — 214.
(13, 20), (1), — 36.
(13, 19), (4), — 57.
(12, 19), (9), — 28.
(11, 19), (3), — 24
(9,19), (1), — 45.
(12, 18), (19), — 49.
(11, 18), (39), — 3.
10. (10, 18), (18), — 16.
11.(11, 17), (30), — 36.
12.(10, 17), (41), —1.
13.(9, 17), (16), — 6.

©CoNoOR~RONE

14.8,17), (2), — 29.
15.(10, 16), (16), — 142.
16.(9, 16), (30), — 9.
17.(8, 16), (9), — 10.
18.(9, 15), (8), — 68.
19.(8, 15), (12), 8.
20.(7, 15), (5), — 18.
21.(8, 14), (4), — 126.
22.(7, 14), (5), — 91.
23.(7, 13), (2), — 12.
24.(6, 13), (3), — 64
25.(6, 12), (1), — 120.
26.(5, 11), (1), — 119.

eqids'IsC0. A tesBisk’ [3] ¢ SYANCO: disydld — 215 * — 220 SHEOSES'.

1GOWiGEY R * T HEW dis>idis, P GOd izttt 7 jizjdsjds'e

1. (21, 28), {0, 1, 3, 7, 12, 20, 30}
2. (20, 27), {0, 1, 3, 7, 12, 20, 28}
3. (19, 27), {0, 1, 3, 7, 12, 20, 25}
4. (19, 26), {0, 4, 5, 8, 14, 16, 29}
5. (18, 26), {0, 1, 3, 7, 12, 20, 24}
6. (18, 25), {0, 3, 6, 10, 12, 20, 31}
7. (17, 26), {0, 1, 3, 4, 9, 11, 23}
8. (17, 25), {0, 4, 5, 8, 14, 16, 21}
9. (17, 24), {0, 1, 9, 11, 15, 18, 21}
10. (16, 25), {0, 1, 3, 4, 9, 11, 22}
11. (16, 24) {0, 1, 5,8, 10, 16, 18}
12. (16, 23), {0, 1, 2, 3, 5, 11, 18}
13. (15, 26), {0, 1, 4, 6, 9, 10, 21}
14. (15, 25), {0, 1, 3, 4, 9, 11, 16}
15. (15, 24), {0, 1, 3, 9, 12, 13, 17}
16. (15, 23), {0, 1, 4, 7, 14, 15, 16}
17. (15, 22), {0, 2, 3, 4, 5, 10, 19}
18. (14, 25), {0, 1, 4, 6, 9, 10, 20}
19. (14, 24), {0, 1, 4, 7, 8, 17, 18}
20. (14, 23), {0, 1, 8, 9, 10, 13, 15}

28. (12, 23), {0, 1, 2, 4, 9, 12, 13}
29. (12, 22), {0, 1,2, 6, 8, 11, 12}
30. (12, 21), {0, 1, 2, 3, 8, 11, 12}
31. (12, 20), {0, 1, 2, 3,5, 11, 12}
32. (12, 19), {0, 1, 2, 3, 4, 6, 13}
33. (11, 22), {0, 1,2, 4, 9, 11, 12}
34. (11, 21), {0, 1,2, 4, 8, 11, 12}
35. (11, 20), {0, 1, 2, 4, 6, 10, 11}
36. (11, 19), {0, 1, 2, 3, 5, 10, 11}
37. (11, 18), {0, 1, 2, 3, 4, 5, 11}
38. (10, 21), {0, 1, 2, 4, 8, 10, 11}
39. (10, 20), {0, 1, 2, 4, 6, 9, 10}
40. (10, 19), {0, 1,2, 6, 7, 11, 12}
41. (10, 18), {0, 1, 2, 3, 4, 9, 10}
42. (10, 17), {0, 1, 2, 3, 4, 6, 10}
43. (9, 19), {0, 1, 2, 5, 6, 8, 9}
44. (9, 18), {0, 1,2, 3, 6, 8, 9}
45. (9, 17), {0, 1,2, 3, 4, 8, 9}
46. (9, 16), {0, 1, 2, 3, 4, 5, 9}
47.(8,17), {0, 1,2,5,6, 7, 8}
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21. (14, 22),{0, 1, 2,4, 7,13, 15} 48. (8, 16), {0, 1,2, 3,4,7,8}
22.(14,21),{0,1, 2,3,5, 8, 17} 49. (8, 15),{0, 1, 2, 3,4,6, 8}
23. (13, 24),{0, 1, 2,5, 11, 13, 16} 50. (7,15),{0,1,2,3,4,6, 7}
24. (13, 23),{0,1,2,7,9,12, 13} 51.(7,14),{0,1,2,3,4,5, 7}
25. (13,22),{0,1,7,8, 10, 13, 15} 52. (6, 13),{0,1,2,3,4,5, 6}
26. (13, 21),{0,1, 2,6, 7,10, 13}

27. (13, 20), {0, 1, 2, 3,5, 9, 13}

1EOU B R T HEZY dsdetsydz, Ps 0&z ylzsls+ 8 Jiz jds jdels‘o
1. (28,36),{0,1,3,7, 12,20, 30, 61} 48. (16,27),{0, 1, 2, 3,7, 11, 15, 16}
2. (27,35),{0,1,3,7,12, 20, 28,57} 49. (16, 26), {0, 1, 4,7, 14, 15, 16, 17}
3. (26, 35),{0,1,3,7,12, 20, 25, 51} 50. (16, 25), {0, 1, 2, 3, 4, 9, 14, 16}
4. (26,34), {0, 4,5,8, 14, 16, 29, 59} 51. (16, 24), {0, 1, 2, 3, 4,5, 9, 19}

5. (25,34),{0,1,3,7,12, 20, 24, 49} 52. (15, 29), {0, 1, 2, 5, 8, 11, 15, 16}
6. (25, 33), {0, 3, 6, 10, 12, 20, 31, 63} 53. (15, 28), {0, 1, 2, 5, 11, 15, 16, 17}
7. (24,34),{0,1,3,4,9,11, 23, 47} 54. (15, 27) {0, 1, 2,4, 7, 13, 15, 16}
8. (24, 33),{0,4,5,8, 14,16, 21, 43} 55. (15, 26 ), {0, 1, 8, 9, 10, 13, 15, 16}
9. (24,32),{0,1,9,11,15, 18, 21, 43} 56. (15, 25), {0, 1, 2,5, 6, 7, 8, 17}
10. (23, 33), {0, 1, 3, 4,9, 11, 22, 45} 57. (15, 24),{0,1,2,3,4,7,8,17}
11. (23, 32), {0, 3, 6, 10, 12, 20, 31, 32} 58. (15, 23), {0, 1, 2,3, 4,6, 8, 17}
12.(23,31),{0,1,2,3,5,11, 18, 37} 59. (14, 27),{0, 1, 2,5, 8, 12, 13, 14}
13. (22, 34), {0, 1, 4,6, 9, 10, 21, 43} 60. (14, 26), {0, 1,2, 7,9, 12, 13, 14}
14. (22, 33), {0, 1, 3, 7, 12, 20, 25, 26} 61. (14, 25), {0, 1, 2, 3,5, 9, 13, 14}
15. (22, 32), {0, 1, 3,9, 12, 13, 17, 35} 62. (14, 24), {0, 1, 2,3, 4,9, 11, 14}
16. (22, 31), {0, 1, 4, 7, 14, 15, 16, 33} 63. (14, 23), {0, 1, 2, 3, 4, 6, 13, 14}
17. (22, 30), {0, 2, 3, 4, 5, 10, 19, 39} 64. (14, 22), {0, 1, 2,3, 4, 6, 11, 14}
18. (21, 33), {0, 1, 4, 6, 9, 10, 20, 41} 65. (13, 26), {0, 1, 2, 4,9, 12, 13, 14}
19. (21, 32), {0, 1, 4,7, 8, 17, 18, 37} 66. (13, 25), {0, 1, 2, 4, 8, 11, 12, 13}
20. (21, 31), {0, 1, 8, 9, 10, 13, 15, 31} 67. (13, 24), {0, 1, 2, 3,8, 11, 12, 13}
21. (21, 30), {0, 1, 2, 4,7, 13, 15, 31} 68. (13, 23), {0, 1, 2, 3,5, 11, 12, 13}
22.(21, 29),{0, 1, 2, 3,5, 8,17, 35} 69. (13, 22), {0, 1, 2, 3, 5, 8, 10, 13}
23. (20, 32), {0, 1, 2, 5, 11, 15,16, 33} 70. (13, 21), {0, 1, 2,3, 4,6, 8, 13}
24. (20, 31), {0, 1, 3,4, 9, 11, 22, 23} 71. (12, 25), {0, 1, 2, 4,9, 11, 12, 13}
25. (20, 30), {0, 1, 7, 8, 10, 13, 15, 31} 72.(12,24),{0,1,2,4,6,8, 11, 12}
26. (20, 29), {0, 1, 2, 6, 7, 10, 13, 27} 73.(12, 23), {0, 1, 2, 4, 6, 10, 11, 12}
27. (20, 28), {0, 1, 2,3,5,9, 13, 27} 74.(12,22),{0, 1,2, 3,5, 10, 11, 12}
28. (19, 32), {0, 1, 4,6, 9, 10, 21, 22} 75. (12, 21), {0, 1, 2,3, 4,5, 11, 12}
29. (19, 31), {0, 1, 2, 4,9, 12, 13, 27} 76. (12, 20), {0, 1, 2,3, 4,5, 8, 12}
30. (19, 30), {0, 1, 9, 11, 15, 18,21, 22} 77. (12, 26),{0, 2, 3,4,7,11, 12, 14}
31. (19, 29), {0, 1, 2, 3, 8, 11, 12, 25} 78. (11, 23), {0, 1, 2, 4, 8, 10, 11, 12}
32. (19, 28), {0, 1, 2, 3,5, 11, 12, 25} 79. (11, 22),{0,1,2,3,6,8, 9, 11}
33.(19, 27), {0, 1, 2,3, 4, 6, 13, 27} 80. (11, 21), {0, 1, 2,3, 4,9, 10, 11}
34. (18, 31), {0, 1, 4,6, 9, 10, 20, 21} 81. (11, 20), {0, 1, 2,3, 4,5, 9, 11}
35. (18, 30), {0, 1, 2, 4,9, 11, 12, 25} 82.(11,19),{0,1,2,3,4,5, 8,11}
36. (18, 29), {0, 1, 5, 8,10, 16, 18, 19} 83. (10, 21),{0, 1, 2,5, 6, 8,9, 10}
37. (18, 28), {0, 1, 2, 4, 6, 10, 11, 23} 84. (10, 20), {0, 1,2, 3, 4, 8,9, 10}
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38. (18, 27), {0, 1, 2, 3, 5, 11, 18, 10} 85. (10, 19), {0, 1, 2, 3, 4, 5, 9, 10}
39, (18, 26), {0, 1, 2, 3, 4, 5, 11, 23} 86. (10, 18), {0, 1, 2, 3, 4, 6, 8, 10}
40. (17, 30), {0, 1, 3, 4, 9, 11, 16, 17} 87. (9, 19), {0, 1, 2, 5, 6, 7, 8, 9}
41. (17, 29), {0, 1, 3, 9, 12, 13, 17, 18} 88. (9, 18), {0, 1, 2, 3, 4, 5, 8, 9}
42. (17, 28), {0, 1, 2, 4, 6, 9, 10, 21} 89. (9, 17), {0, 1, 2, 3, 4, 5, 7, 9}
43. (17, 27), {0, 1, 2, 6, 7, 11, 12, 25} 90. (8, 17), {0, 1, 2, 3, 4, 6, 7, 8}
44. (17, 26), {0, 2, 3, 4, 5, 10, 19, 20} o1. (8, 16), {0, 1, 2, 3, 4, 5, 6, 8}
45. (17, 25), {0, 1, 2, 3, 4, 6, 10, 21} 92. (7, 15), {0, 1,2, 3, 4, 5, 6, 7}
46. (16, 29), {0, 1, 3, 4, 9, 11, 15, 16}

47.(16, 28), {0, 1, 2, 5, 8, 11, 14, 16}

50 jstecfu0 ‘dis jistis jlsoy ™
2 2
A, P 20k-16T ¢ X ;k (hdo. [2], fisste. 19), 0 k-1¢ R ¢ X ~ K (nde. [2],

flststs. 57).

1 tevdssSizss' Hhls s’ CosHAE0ls ROT falHk* & So0nt0s dAur (K) |
CEBEHABOL o o WEses

& (k -1; 20k-1), (kzz_k;ZOk-l), o (kzz‘k; k ;k), r 1 X ;k
CoOHte0ls LsBEOM jdd? G0 &30¢. 1 fted LdOvjdd k=6.

rev gesyded Li= {0, a,a,..,a_}, alN (i=1, 2,&k-1) T (Li)=k, T
(20L,)=T, 0 CEICHs t6'LiqT HEHOLG'S 6 Lacy iz jdk jiis'e dstatsy] i Ly Hists otzts*
R. st&? d@syde’ {0, a, a,....a .} shstedls &z oHYseHEMs eyl L
Cisistendolodd (R, T).

). Kj2

k? +k
TI ren 25

21 L 4

2k-1

0. 1 (ied k=6).

57



Adqtfizig 57 ujio'w: f0ls jis0soud' %oz¢d & YPaUp0I xBRoEU0

uySd L SosteHdR0s0Bd (R, T) d&J odntsHWS LO B> SoOHt0s0 ¢lur (k).
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WJR02 f(x) - u-tfjis sHAUBO 9 jChiste-WiziSy W, Bt
f(x+T)=f(x)
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zzi =2z, -0,50cosx - 0,5sin 2x (17)

23i =3z, +sin x+0,5c0s x
TLedwJdsts Yt J te odwiadaw L (17)

21 - 7, = =sin x - 0,5sin 2x (18)
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19'HE] LBORBHA®!S
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A Hiftso Hij SHESE Hazj t6 o VdadW
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- 2b, cosx - 2a, sin 2x - 2b, cos 2x = -0,5sin x - 0,5sin 2x
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LFEO0 e BHAUBSHS”
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U0 yoftasd, oSt z LBORH jHES

%1sin x+£cosx +isin 2x+lc032x8
2 10 5

T 1 1 0
z=% Zsinx-=cosx+=sin 2x+=cos2x 9
26 3 8 8 0
z 1sinx 1cosx 0
; 4 4 9
AjCltste y=Tz. dpBS
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_ 1. 1 1 . 1
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2 10 5

1. 1 1. 1 1. 1
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= -=8iIn X - —C0S X +—sin 2X —4—0c032x

12 12

1. 1 1 . 1
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Yy = =SiN X+ =C0SX +-—Sin 2X + —C0S2X -
2 2 10 5
1. 1 1. 1 1. 1
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0
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8,02 &-05 05 0,25 %2sin x §-05-05cosx+0,5sin x?
v tetSLcistc;dzlzlstsdglz adciVH" fdfyls jdz® LOYd jls2fjw [SOS

@ '0 aO 0 0Ogaz,6 a 0,5-0,5cosx- 153|nxg

z 'g—aeo 1 ngzzg+:05+05cosx+053mx0 (27)
aézs 6 g0 o0 2%2,9 2-05-05c0sx+0,5sin x°

L (27) B0“d3ts MSCOEWieds" t6 oWz
13 zli =0,5x-0,5cosx -1,5sin x
. z,l =2, +0,5+0,5c08 X +0,55in X (28)

TZ3 =2z,-0,5-0,5cosx+0,5sin x

I Y e isets to'adavdzdaw d30° dats
z, =0,5x+1,5c0sx - 0,5sin x+C,
LBB0 z,(0) = z,(2p) B odSBHBEZ SMW & tfied WESEBE LEOYIGG 1. JiMd, Yithy
ok L (28) ®&J ®O0° 2o -tfjt'sHIyYLd ttLotwLS'e. YBOydst &j &O° 2p-
tfjte sHAyhkd tesLadwLS e * idhisj&0 (25).
MedSdOH.
yli =y, -sinXx

y, = -15Yy, +15y, +1.25y, - cosX (29)

Y = -y, + Y, +15y, + 2sin x

IR o jio joste ji BEH S d0kd hdfs ikt

) =) ) (D
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zli = -0,5c0sXx - 2sin X
z,l = 2,0,5c05 X (30)
23i =12,-0,5c0sx+sin x
L g jtehsets to*adwazdaw mfiisddzdf (30) GOt
z, =2cosx-0,5sinx+C,
LBBOO z,(0) =z (2p) odSthlzls4w tfied BzHA-WCBHBEZ LEOUJEE" . UBBLS, off
OmsSse" tesLotwLSd it isets 6 ot © 2 p -tjts sHAugddd.
10604 %2 teSLaWLESS HiglzGiSets BHAGSE HEBEE t6 ol WikW
z,=C,e”; C,-const
YOfsSsod?? eBLoWLES HiskzEEs t'odwvhhw NECO* & 2 odelzVH'
Z,,, =asin x+bcosx

) ) ) D

Z,,,' =acosx-bsin x

2 HiylsOEY“ B LEOVjGBY z,,,,2,, I HiEZ6] 6 odwikdw fdhisjdkd (30)

asin x+bcosx-acosx+bsin x =0,5c0s x

ga+b=0

:'—a+b:0,5

h=05Yb=ra=t
4’77 4

106¢0E1dd2 tetsLadWLISS Hiskzetsets t6 advdadw fdiis jdsd (30) BlzH]

« 1. 1
z,=C,e —Zsm X+Zcosx

LEE0 7,(0) = 7,(2p) Yt jlOBEE Y I "ot Tyl

1 <1
CZ +chze +Z
C,=0
g4,

1. 1
2, = =7 sin X+Zcosx

2p -t jte"sHAYGA? teLadWLESS Hislzetsets t6 adWddW s jisd (30).
YORsCsad? tosLadWLES st jlsAtsels G jSHESE HEBEE 6 odWhkhw OS> BlzH jdiis
hEColsd ds jlssHis dGjodLboyjidn S Wy dls'e

Z,, = asin x+bcosx

Z,,' =acosx - bsin x
asin x+hcosx-acosx+bsin x =sin x-0,5

ga+b=

j—atb=-05

2b=05Y¥b=ta=2
4" 4
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3. 1
z, = C,e” + =sin x + = oS X
4 4

LGB0 Yjis BHAUEENS 2,(0) = z,(2p) fedotHdA HE e, P H=0.
Z, = Esin x+£cosx
4 4

BizHJ 2 p - jte SHAY&dd3 tesLawWLEBH Iste jlsA 56t 6" adwddiw fdhisidd (30).
1E02H 0B 2 p -Yjte SHAYRJ? tesLadwLsS hdhisidd (29)

a 0
4,6 405 05 _0750 05i|nx+2(iosx+cg
2Y,6=¢ 05 -05 0250% —Zsmx+zcosx g
fy,2 &-05 05 0,257ae 3 1 5
g —SinX+=cosx §
4 4 :
19°'HE]
%yl = —Esin X+ECOSX+0,5C1
T 16 16
1Y, = - L sin X+Ecosx+0,5c1
v
Ty, = -—sinx---cosx-0,5C,
I 16 16

AJ " BlzHIZS 2p -tfjts sSHAYB' teisLotwLSd fidhsjdsdf (29).

S, wChts fjtejH Cttejh'eo  ROOC jiedhsdubises o odwhdw  fidhisjdd
HOW. jto jdy Otz t6 ot L° fisOddid S Wy disodd * it sHdukdBd o A dddkd
ZjhOhd G0 Gz sedR, bt ditHbsE HEO fdhsik0 BzHj ¢Okd ‘HARdR ©-
e sHyRd? tesLodwLsS. cChs SHBJ L ROwOSkjedhisdukdn ydijt e odj dlzzts
(1 =0), b5 GjsHESEHEO fofs k0 HqW;tc;dm'Oondzo[: ol OBy U-

Yo" sHydd? tesLadwLsS &dh § tied kdsse ﬁj (x)dx =0.
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urs 619.1
SiC 20ij0_1®i 1T _ " 0j®=2-%j0—0L.

P v = A

10tftestisdso0hs Hoi dsoi RO0LOSkjedhisdCd dhsydhd bsysS tz0dotkdn ctedWio, WCi
istelsH] Jozi yodzsds HistWH dshisi yidi ws>died HEW HiSTE 'HY JadW Ot jn-GlsOWio.

Two new characteristics set of points planar graph which are generated by the
reachability number of this set for investigation apex-graphs

1 tesBE0n A, Jhad [6] Blis 99H b Ytk Ot jo- ctOWo, Wed?2 BE>tdets
fisostedisd iL tfiztsP dhdasets GteOWO SO LiteCd NdWRsd  §-tfjtjlsotst jkdky LOHOGSES ¢%O
HJVGI2 s>t SsysS m s didses ceoWo G kO Cigyjodn o jtthdkon LitSd
St(g). A [4,5] Bzt SktdBoGs ojtntt yikCk tsHz Ddwhsd edoyjidw
st Clslztetsdfm otOMiscorshisj2 dits otz bsusS X s dtbses coWo G.

L jbtss  YsHOZ i tesBisd sk LM e jddw ~0te0Sk jiedhisdSd | c(m)
(s> oftzd] bBYSS X 50 09 jH jdkdw Gsosi pd(G,X) TROEOSK jediisdSd .

Jihdsod” Yisdislsw SO tfisLds0yjddzv Ziwls® L [1] - [3]. rdv djtste"“ dalstsoOdssets BJL
tfjlsjz ¢OW0 G, G =G’ CG', tbLet kiR &G Bot%] LSOOGy f G — s,
Hj V=¢(G), S, LGSzl st alstsozd2 BscsadH,
Se(G’. f)=s,\f(G'CG).

WO ds>d’ 7Sk sdi {i}), N=[S, (G°, f)|, adLky0“dts cs0W F(G°,s,) -
ClOW B Jlzo0dkdw 2-Ctz'lssG G 'lssotsets ZCwOH Rk ctOW0 G o 2-dksesadH s, .
UBBE, H' 8N dtd CEOWO B j>izo0dkkY Nizds b 'E1Sd LO GOWedshis it dkises
B0 nl'm  COBAyr o'HYto'HEdm 2-Chlsdl. pav  dusYdRd ksyst m,
X EG’°CG', odioyosks &'h'R0k bz dksydilz 2-ChlssS D. I'SG(X) %0
60y’ WCdr fodnHWs10 eySd ‘L m cOWO G. A [4] Blzd 9ojHjds . o(m) T
00k jtedfisdSt dtsydid Sc(X), WSO fisthize0tonw Goweshs” & ktsisn 2-Ci'lssS
nfeas’ ojtshdid, 08 Gdhd kot jkses Hieshistes ydStd Hsoxdid 23 coWo
F(G’s,).

10HOWO YsEwed* k2 oo jHjkdv ‘G’ ROBOCKjediisdSd Hd(G,X) ddsydid
ssysSE m 50 " odStedhisOddkw L dijlsst AtfledChjE=o0dno tizySd h HEs &dn 50, B
LOB'fs4 yslsqiesn 2-C'lsq d0kd Ho® 2-S'lsqtzd ‘L Cv+:\fi(G) &0 ceOtdy’ wedn
odnsHWis+ o I5* ssySd, s adrsHid G0 cte0kdy’ Ysisdtesn 2-Si s,

JLGOy kW 1: akzHjds eostedisd, Ps Ghsdi0 ssysS m, Sc(X)={®i}?3, ‘L
ydhiesds HhWEEHS" to(X)=3 O . ¢(m)=0 &0* U c(m)=1, WChi adCthizEsis+w
GORsEYG' Zhsed:

1) (WD, = A)S(T:G — 5, f ~j0u'LE" te(m);

2) (uD, £uD, £(G'CG"), A)s(uD, £uD, £(G'CG’) , A);
3) ($D,)(D, I's, (G, f)/Ss (X))[(uD, £pD, £G Te, )i =12,3)];

71






