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IIPO JESKI BJIACTUBOCTI PO3B’S3KIB JITHIMHUX
JANPEPEIIAJIBHX PIBHAHD ITO 3AJAHNX ITOCJILZIOBHOCTAX

Posrnsgnaerbea muramis npo mobymoBy po3B’A3KiB JHIAHOTO audepeHIiaabHOro piBHSAH-
HS TPETHOrO MOPAKY HA OCHOBI moOymoBH (PyHIAMEHTATBHOI CHCTEMH PO3B’SI3KiB PiBHIHHS
JIPYTOro TOPSIIKY TIO 33JaHUX TMOCITOBHOCTSIX.
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Beryi

VY nparii [14] qoseneno, mo st 6y b-gKOT HOCTITOBHOCTI { Ay, } PI3HUX KOMIUTEKCHIX YHCesT
0e3 CKIHYeHHHX TOYOK CKYITUYeHHs iCHYye mijia (pYHKIA A Taka, 10 piBHAHHSI

f"+Af=0 (1)

Ma€ IiInii po3B’s30K f 3 HyJIsIME JIHIe B TOYKax \,. Takox arop upari [14] nosis, mo s
nBOX ganux nocainosroctei {\,} i {p,} pisanx KomIIeKCHUX Yncen 6e3 CKIHYeHHNX TOY0K
CKyI9eHHs 1 6e3 CILIbHUX TOYOK TOOTO TaKWX, IO A\, 7# Uk, N,k € N icuye mina ¢yHKIis
A raka, mo piBastHHg (1) Mae miHifiHO He3akMexkHI PO3B'A3KH f1, fo 3 HYJSIMH B TOYKAX A, i
iy, BignoBiaHO. [ToniGHe muTanug, kou 3anani nocaiinosuocti {\,} 1 {i,} 3an0BOIBHSIOTD
ymoBy Busiiiike, a dyHKIis A € aHATITHIHOW B OIAMHHIHOMY KDPy3i PO3LIsfIaioch B [5].
Y nganiit npani mMm 3acrocoByemo Mmeroan mpans [14] 1 [10]. Omrsn pesysnbraris mo gamiit
TeMaTHI[ MOXKHA 3HaiiTu B [13].
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1 PE3VIBTATU

Hexait M = {{1,} — nocaii0BHICTS KOMILIEKCHUX YUCET [iy,, KA HE M€ TOYOK CKYTICHHS
B CiQ = {¢,} — mocaioBHICTh HATYPATBHUX THCET. 30KPeMa, PO3IISIATHMEMO OKpeMuii
BHUITQJIOK \; — HMOCJTIIOBHICTh PI3HUX KOMILJIEKCHUX YHUCET A, AKa HE MA€ TOYOK CKYIUCHHS
B C i M; — mocmiIoBHICTh PI3HUX KOMILIEKCHUX UHCET [l,, SKa HE M€ TOYOK CKYMUYEHHsS B
C. Hama mera moadarae B 10BeICHHI

Teopema 1. Jlasa sadanuz nocaidosnocmed Ay, M i Q, makxux, wo A\, # pg, n,k € N
icnye mepomopdra Gynkuia A 3 noarocamu dpyz020 nopadky 6 MOYKAT [l © 3 MOYKAMU
2onomopdrocmi N, maxa, wo pishanns (1) mae dyndamenmanvny cucmemy po3s’askie
{f1; 2}, de f1 € mepomopdroro Pynryicio 3 NPoCMUMU HYAAMU 6 MOUKAL Ny 1§ NOAOCAMU
i 8 MOUKAT [by, KPAMHOCMI ¢y, G fo € U0 GYHKUIEI 3 HYAAMU 8 MOYUKAT (L, KPAMHOCT
qn + 1.

BayBazKuMo, 10 hyHIAMEHTATIBHY CHCTEMY PO3B’si3KiB piBHsiHHs (1) 1Ie HA3UBAOTH Oa-
sucom [2, ¢.95].

Jlns mosenenns reopemu 1 HaM 3HAI00UTHCS

Jlema 1 ( [3, ¢.212], [9, ¢.300-301]). Jlasa 6ydv-akxoi nocaidosrnocmi {\,} pishur xom-
NAEKCHUL “ucen 0e3 CKIHYEHHUT MOou0kK CKynuenHs i oaa 6ydv-awol nocaidoenocmi {ay}
KOMNAECKCHUT wuces teHye uiaa Gynxuia J maxa, wo

JM\) =a,, neN.

Oruisiyi pe3y/IbratiB mo iHTepnossiii mmmu bYHKIIIME MOXKHA 3HadiTu B [4, Po3min 4.
Jlosedernsa meopemu 1. CKOPHCTAEMOCH MeTOZIOM 3 Tipalb [14, ¢.242-244|, [10]. Bizbmemo
iy yHKIo P; 3 IpocTUMHI HYJISIMH B TOUKAX A, Iy GYHKIIIO P 3 HYJIIMHI B TOYKAX
by, KPATHOCTI @y, nTy GyHKIIO R 3 HyJIIMU B TOYKAX (i, KpaTHOCTI ¢, + 1. Oyuknii f; =
%69 = Pe9, fo = Re" 6ynyrs poss’sskavu pisusmus (1), axmo 3a dopmysioro Abens [6,
c.151]| Busnaunuk Bpoucekoro W (fi; fa) = ¢, ne ¢ # 0 — nesika craa. Tomy uiai dyHKIit g

i h BubepemMo Tak, 1100
fify—fafi=c (2)

abo
eITM(PR — P'R+ (I — ¢')PR) = c,

¢/(PR — PR+ IPR) =, (3)

me J =g+ h, I =h —¢. Ockinbku dyurmii g i h € nimmu, o Gysxmil J ta I Takox €
nimvu. 3 piBHocTi (3) Maemo

ce™’ — (PR — P'R)
PR '

Oyukmig [ € miao ToIi i JUIIe TOAl, KON KOoXKeH Hy/Ib 1ol ¢hpyuknii PR € nynem dyHKITI

ce’ — (PR — P'R), 0670

I =

(ce”” — (PR = P'R))|___ =0, (4)

Z="n
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ae {7} = { U {u.} — opocri myni dyukuii PR, n € N. Baysaxkumo, 1o
(PR — P'R)|.—, # 0.

Cupasni
(PR/ - P,R)lz:/\n - (_P/R)|z=)\n 7é 0.
Haui, axmo P(2) = (2 — p1z) "™ p(2), R(2) = (2 — )" "1(2), ae ¢ 1 ¢ — nini dbynkuii Ges

HYJIB 1 MOJIIOCIB B TOYKAX [ly,, TO

(PR — P'R)|.=p, = (2¢n + 1)@(ttn)t (1) # 0.
Toxi 3 (4) BuuBae

J()\n) = IOg (_P/RC”ZZM’
log pr—prR,

ne logv = log|v| + 10, 0 = argv € [—m;m) — roJoBHe 3HaueHHs1 Jorapudma. 3 jgemu 1
orpumyemo, mo raka pyuknis J icaye. Jaui, ockinbku J' =g + h', [ = h' — ¢, To610

1 1
g/:§(J/—I), hlzﬁ(J/—l—I),

1 “ce™’ — (PR — P'R) J(20)

o) = 5 (061 [ ac) - T ),
e’ — ' — P’ 20

h(z) = % (J(z)+/zo (ig PR)dC> - J(2 ) + h(z).

Toni fi = Pe9i fo = Rel — posw’askn pisasanns (1). Bigomo [8, ¢.385], mo 3Hatoun npa tiHifi-
HO He3asIexKHi po3B’sa3ku fi 1 fo piBHsanHg (1), dyHKIi0 A MOKHA 06YHCINTH GE3I0CEDETHBO

3 piBHOCTI
I ho
i | =0
f// {/ él

TakuM 9UHOM, BPAXOBYIOUH (2), OTPUMAEMO, IO

fi(z) fa(2) ‘
1(2) f5G) 1

Tomy A € MepoMOp(dHOIO (DYHKIIEID 3 MOTOCAMEI JIPYTOr0 MOPSIAKY B TOUYKAX [i,. BogHoUac

A(z) = %

A Mae ToUKH roJoMOP(MHOCTI A,,.
AnajiorivHuMEI MipKyBaHHSIMHE, siIK TeopeMy | MOXKHA OTpUMATH
Teopema 2. Jlas 6ydv-axoi nocaidosnocmi Ny icnye mepomopdra dynkuia A 3 noaoca-
MU IPpy2020 NopaodKYy 6 MouKar A, maka, wo piehanna (1) mae Pyndamenmanvry cucmemy
1
poss’askie { f1; f2}, de 11/“)7 S, w € R\{0;1/2;1} € yirumu dynruyiamu 3 npocmumu
HYAAMU 8 MOYKAT Ny, .
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s piBHIHHS

"+ A +Af=0

Ha Biaminy Bif dopmymnu (2) mas pisasamsa (1) Busnaunuk Bponcskoro |7, ¢.10;16]

i o fs
WE)=|fi f f3|=c¢
{/ é/ ?/)/

Je ¢ # 0 — gesika crasa. Vloro po3KpuTTs MPHBOIATH JI0 TPOMICTKHX 06UHCIeHb. Y 3B’S13Ky
3 UM 3aCTOCYEMO TIepexif Bijl PIBHAHHS TPETHOTO MOPSAKY /0 PIBHAHHS JAPYTOTO MOPSIJIKY,
SIKIIIO BiAOMUI OIWH YaCTUHHUIT PO3B’30K MEPIINOro.

Teopema 3. /laa sadanux nocaidosnocmeti Ay, M i Q, qx > 2 maxuz, wo N\, # g,
n,k € N icuyromv mepomopdni pynrkuii Ay 3 nomocamu we suule 0pyz020 nopadky i Ay 3
NOAIOCAMU HE BUULE MPENDLO20 NOPAIKY MAKI, UL PIBHANHA

301
f

mae Pyrnoamenmanvry cucmemy mepomopdrur pose’aswie { f1; f2; f3}, de (f2/f1) € mepo-

f/// o fl/ +A1f/+A0f — O (5)

MOPPHOI0 PYHKUIEIO 3 NPOCIUMU HYAAMU 6 MOYKAT Ny T NOANOCAMU 8 TOUKAT [by, KPATMHOCTI
Gns 0 (f3/f1) € yinoto Pynkuicio 3 HYAAMU 8 MOUKAT [by, KPGMHOCMIE ¢y + 1.

Josedermna meopemu 3. 3pobumo 3aminy [2, ¢.96] f = fi [udz. Toni nocainosro orpu-
MAEMO, 10

f=ﬂ/¢w+ﬁm f%:f/mw+%m+ﬁm

= {”/udz +3f{u+ 3fiu’ + fru”.

[lincTaBUMO y pIBHAHHSA

"+ Ao f" + Arf + Ao f = 0. (6)
Tomni, Bpaxosyioun pisuicts f” + Ao fi + Ay fi + Aof1 = 0, Mmaemo

/ " 2A /
'+ (3_f1_|_A2) u + (3f1 + 2/1 +A1>u:0.

fi fi fi
Hexaii Ay = —3f]/f1. Toxi Mmu onepzxkyemo piBHsiHHs BUTIsAy (1), a came
u' + Au=0, (7)

e A =3f'/fi —6(fl/f1)* + Ay. Jna pisusians (7) 3ri1H0 3 Teopemoo 1 ogepxKyeMo, mo
MOKHA TOOYIYBATH Uy 1 U, J€ Uy € MePOMOP(MHOIO (PYHKINEIO 3 TPOCTUMH HYJIAMHI B TOUKAX
Ap 1 TIOJTIOCAME B TOYKAX [l KPATHOCTI G, & Uz € MO0 (DYHKIHEIO 3 HYJISIMU B TOUKAX [l
KpaTHOCTI ¢, 4 1. Ocxinbku Ay = —3f]/f1, Ay = =3f1'/fi +6 (fI/ 1)’ + A, o pisusuns (6)

puiiMe BUTJIA

///_S_f{ " _i{/ f_{ ? / o
f flf +< T +6<f1) +A>f+Aof_0. (8)
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OT2Ke MaeMO PIBHAHHS BULVIA 5). OcklabKT fi € pO3B’43KOM PIBHAHHA (8), TO 3Bigcu MU
?

suaxoaumo Ag. Toui poss’sskamu pisusuus (5) Oyuyrs f1, fo = fi [widz i f3 = fi [uadz —
MepomopdHi QpyukIii. Hecknaaao orpumatu, mo A; Ma€ moJiroc He BHUINE JPYToro MOPSIKY,

Ap Mag moJIIocH He BUIIE TPETHhOTO MOPSIJIKY.

[Monibuuit pesyabrar posrisgases y npari [12], ne Bukopucrano [11].
SayBakeuus. AHAJIOIIYHI pe3yJbTaTH MOXKHA, PO3TJISIATH, KOJIH 3aIaHi IMOCIiI0BHOCTI

3aJI0BOJILHSAIOTH YMOBY Bursiiike B opuamaaoMy Kpysi {z : |z| < 1} i mismwromuni {z : Rez >

0}.

ABTOD BHCJIOBIIOE IIHAPY BAAYHICTL HPOd. ’A.A. KOH;LpaTIOKOBi‘ (muB.[1]) 3a yBary mo

TeopeM 1-2.
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Information for researches, when the differential equation
f// + Af — 0

has the fundamental system of solutions, where absent logarithmic solutions is known a long
time. In the classical analysis for decision the equations received local expand in the integer
degrees of an independent variable. In more difficult cases received local expand in fractional
degrees of an independent variable, on so-called Newton — Poiseux series. A row of mathemati-
cians for integration of linear differential equations applied a method of so-called generalized
degree series, where meets irrational, in general real degree of an independent variable.

In this article we consider the question about construction of fundamental system of soluti-
ons of the above mentioned equation according to given sequences, where A is meromorphic
functions.

Earlier similar results considered by several authors. In particular they studied the zero
sequences of the non-trivial solutions of the above mentioned equation, when A is entire functi-
on or it is similar, when A is analytic function in unit disc. Except this case, when above
marked differential equation possesses one solution with given zero-sequence it is possible for
consideration the case, when two linearly independent solutions of this equation possesses gi-
ven zero-sequences, where A is entire function. Also considered similar problems for differential
equations of higher order. Let’s note, that representation of function by Weierstrass canonical
product is the basic element for researches in the theory of the entire functions.

Further in this article we consider the problem about construction of linearly independent
solutions { f1; f2; f3} of equation

"+ Asf" + Arf' + Aof =0,

where f1 is meromorphic function. Then we consider the question about construction of meromorphic
functions (f2/f1)" and (f3/f1)’ on the base of construction of fundamental system of solutions
of linear differential equation of the second order according to given sequences.



