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ITPO ITOBYAOBY PO3B’A3KIB /IUOEPEHIIAJIBHNX PIBHAHD 11O
SAJAHUNX ITOCJIIJOBHOCTAX HVYJIIB I KPUTNYHNX TOYOK

JIj1s1 38,JAHIX [OC/TiTOBHOCTE! PO3IIISIAIOTHCS BAACTHBOCTI pO3B’sI3KiB piBHsnb f(M4+Af" =
0, n,meNmTa f"+Af =0.

Karwuosi caosa i dpasu: niHiiHI gudepeHiiaibal piBHIAHHSA JPYyroro HOPsIKY, HeJiHilHI
JudepeHItiaibal PIBHIHHS, HYJI PO3B’I3KiB, IJIl PO3B’SI3KM, KPUTUIHI TOYKH, IHTEPIOJISIITHA
3aJada.
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Jloc/miKyI0ThC pO3B’A3KH i epenIialbHuX PiBHAHD
FM 4+ Afm =0, n,meN, (1)

Ta

"+ Af=0, (2)

e A — mepomopdHa GyHKITIS.

Hexait A — moc/ifoBHICTD PI3HIX KOMILIEKCHUX YUCET A, 3 IX KpaTHOCTAME Py, € N, s1Ka He
Mae To90K cKyirdentst B C, M — oc/1iIOBHICTb KOMILIEKCHUX YHCEJT [if, 3 IXHIMU KDATHOCTSIMU
qr € N, gxa #e mae Touok ckymndenns B C. 3okpema OyaeMo posrisiiaTu BUIAI0K A; KoJu
pr =11 My, ko ¢ = 1.

Y pobori 1] posrisiHyTo HACTYIHUI pe3yIbTaT

Teopema A (|1, c.242|). Jlas dosiavhuz nocaidosnocmetds Ay ma My maxux, wo N\, # i,
n, k € N ichye yina pynruyia A maxa, wo pienanns (2) mae yiautl pose’szox f 3 nyaamu 6
moukax N\, noriona axozo f' mae nysi 6 mouxax fiy.

Heski pesymbrarn s piBasanns (2) MoxkHa 3HafiTn y npangx 2], [3]. Pisusmnus (1) takox
npucssidero npari [4], [5], noxibui 10 HBOro AubepeHiiaabHi PIBHIHHSA PO3LJIAIATIOCH B |6,
c.104], [7], 8]
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Teopema 1 (|9]). Jlaa dosinvruz nocaidosnocmets Ay ma M xomnaexcnuz wucea Ny # i,
I,k € N icnye mepomopgma dynruia A 3 nosocamu dpy2020 nopadky 6 Mowkar N\, MaKa, U0
pisnannsa (2) mae pose’asor f mawut, wo fY/*, o € R\{0;—1} e mepomopgnoro dynruicro
6e3 HYAL6 3 NOANCAMU 6 MOYUKAT A, NOTIOHa AK020 [ Mae MYyl 6 MOUKAT [y KPAMHOCMI
dk-

Jlnst noBesieHHsT TeopeMu 1 HaM 3HAI00UTHCST

Jlema ([10, ¢.300-301]). /aa 6ydo-axoi nocaidosnocmi Ay i das 6ydv-axoi nocaidosnoc-
mi {ay} Komnaexchux wucen icnye yira Gynryia h maxa, wo

h(/\k) = ag, k e N.

Jlosedenns meopemu 1. CropuctaeMoch Jeskumu igesmu 3 upari [3|. Bisemenmo 1imy
dyHKIio () 3 HyIsiME B TOUKaX Ag. 3a Teopemoro [10, ¢.296] Taka dynkmis icaye. Hexaii
f=(1/Q)*e? = PeY, ne g — nina dyukiis, sxy 3Haiigemo misuime. Toxi f/ = P'e? 4+ Pg'ed,

flf=P/P+4.
Oyukuis f'/f Mae npocTi moJIIOCH B TOYKAX Ay 1 HyJI B TOUKAX fi KPATHOCTI q. [TosHaqmmo
P’ + Pg = Pie", (3)

Je h — mina yHkIidg, Ky 3Haiiaemo mizuime. Togai P = Q"'P,, ne dyHKITIS Q mae HyJT
B Toukax A a P, mae nysi B Toukax M. 3a Teopemoro [10, ¢.296] raka dyukuia P; icaye. 3
dbopmyin (3) maemo

g = (Pe"—P)/P. (4)

Oyuxiist ¢’ MoXKe MaTH IPOCTI MoJocH B ToYKax Ai. 11106 1poro me 6ys10 norpibHo 1mob

h(\e) = log (%)

ne logv = log|v| + 16, § = argv € [—m; 7). 3 nemu BumIMBae, MO Taka GyHKIs b icHYE.

Z peh — P
9(2) :/ leZJrg(Zo)
Z0

2=k

Toxi 3 (4) suaxoxumo ¢,

i 3 dopmysnu f = PeY 3naxonumo po3s’s30K pisHganHs (2). OrTxke 3 pisnocri A = —f"/f
oJiepxKyeMo, 1o A — mepoMopdHa (DYHKILST 3 MOJTFOCAME JIPYTOTO MOPSIJIKY B TOUYKAX A.

AHaJIONTYHO MOXKHA OJIEPYKATH HACTYITHUI Pe3y/IbTaT

Teopema 2 (|5]). Jaa dosinvhuzx nocaidosnocmets A ma M xomnaexchux wucea Ny # i,
I,k € N ichye mepomopdra dynruia A maxa, wo pienanns (1) mae yiaut pose’sszox f 3
HYAAMU 6 MOYKAT N KPAMHOCMI Di, NOTIOHA AKo020 [’ mae Hysi 6 MOUKax [y, KPAMHOCMI
k-

3a3HaYNMO KOPOTKO JiesiKi eTamnu JioBejleHHs. A came Oy/1eMO BBayKaTU IO IIyKAHUI
po3p’si30k Mae Burssan f = PeY, ne P nita QyHKIS 3 HyJIIMH B TOYKAX A KPATHOCTI
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pr. Y dopmyini (3) dyrknis P, Mae Hysai B TOYKax A KpaTHOCTI py — 1 1 Hysi B TOUKax fig
KPaTHOCTI (.

BayBaxkennsi. /s piBasiaHs (2) aHajior TeopemMu 2 posriisifiaBcst B mparii (3.

Mpuknan 1. Hezati f(2) =sin 2z, a € R\{0; —1}. Todi f'(z) = —asin ' zcosz i f
e po36’azxom pisnanna (2) , de A(z) = —ala + 1)ctg*z — a.

IMpuknan 2. Hexati f(z) = sin®z. Todi f'(z) = sin2z i f e poss’asxom piehanms
"+ Af?=0, de A(z) = 8cos z/sin® 2.
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A part of the theory of differential equations in the complex plane C is the study of their
solutions. To obtain them sometimes researchers can use local expand of solution 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.
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One of the directions of the theory of differential equations in the complex plane C is the
construction a function f according given sequence of zeros or poles, zeros of the derivative f’
and then find a differential equation for which this function be solution.

Some authors studied sequences of zeros of solutions of the linear differential equation

f"+Af=0,

where A is entire or analytic function in a disk {z : |z| < 1}.

In addition to the case when the above-mentioned differential equation has the non-trivial
solution with given zero-sequences it is possible for consideration the case, when this equation
has a solution with a given sequence of zeros (poles) and critical points.

In this article we consider the question when the above-mentioned differential equation has
the non-trivial solution f such that /¢ a € R\{0; —1} is meromorphic function without zeros
with poles in given sequence and the derivative of solution f’ has zeros in other given sequence,
where A is meromorphic function.

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 we consider the question about construction of entire solution f of the differential
equation

f™ 4 Af™ =0, n,meN,

where A is meromorphic function such that f has zeros in given sequence and the derivative of
solution f’ has zeros in other given sequence.
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