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B crathe paccmaTpuBaroTCs BOIPOCH! MOBEJACHUS COOCTBEHHBIX (DYHKIIUA OTHOM He-
CaMOCOIIPSKEHHOM 3a/1auu.

3amaur 00 aCUMIITOTHUKE COOCTBEHHBIX 3HAUEHMI, CBOMCTBAX MOJHOTHI H 0Aa3MCHOCTH
COOCTBEHHBIX (YHKUMH 3a7auu Peke n3ydanuch BO MHOTHX paboTax. Borpoc o pocte HOpM
COOCTBEHHBIX 3HAYEHMI JaHHOW 3aJjauM Tak)Ke ObUIM paHee PacCCMOTPEH.

Jist CyMMUpPYEMBIX BECOB YCTAHOBJIEHO, YTO MAaKCUMYMBbI COOCTBEHHBIX (DYHKIIMHA MO-
TYT pacTy HE MeJJICHHEEe Ha HEKOTOPOU MOJI-IIOCIIEI0BATEIbHOCTH COOCTBEHHBIX (DYHKIIMIA.

Henbro Hameil paboThl ABIsIETCS U3YUYCHUE BEpXHEH OILCHKH JJISi HOPM NPOU3BOIHBIX
coOcTBeHHBIX (pyHKIMH 3a1a4u. OCHOBHbBIE PE3yJIbTAThl padOThHI MPEICTABICHBI B BUAE J0Ka-
3aTeNbCTBA TEOPEMBI, YTBEPIKIAIOIICH, YTO JJIs BCEX COOCTBEHHBIX YHMCEI U COOTBETCTBYIO-
HIMX COOCTBEHHBIX (PYHKIIMI OJJHOW HECaMOCOIPSKEHHOM 3a/1a4Ml CYIECTBYIOT MOJIOKUTENb-
HbIC KOHCTAHTBI, HE 3aBHUCALINE OT CyMMHUpPYEeMbIX (YHKUMH M3 paccMaTpUBaeMOW 3aaaud,
TaKHe, 4YTO MOXKHO JaTh OLEHKHU JJI1 HOPM IIPOU3BOIHBIX (IIEPBOI U BTOPOIA).

KittoueBble cioBa: peecyiapHulil, Hepe2ynsapHbll, Kpaesas, CHeKmpalbHblil napamemp,
cobcmeenuvie PyHKyuu, coOCmeeHHble 3HAYEHUSL.

+
O6o3naunm uepe3 L' [0;a] coBokymHOCTh Bcex cymMMupyeMblx Ha cermeHTe [0,a]
bysxuuii p(x), yaosiaeTBopstomux HepaBeHcTBaM 0 < m < p(x) < M < oo. B nanbHelmem
Takue QyHKIUHN OyJIeM Ha3bIBaTh BECOBBIMH.

PaceMmoTpuM criekTpanbhyo 3agaay ( o(x) € LT[0;a],g(x) € LT[0;a])

— " +q(x)y=2p(x)y, (1)
y(0)=y'(a) —idy(a)=0 )
[plyeo) x| =1, (3)

rae A — KOMIUIEKCHBIH apaMerp.

3agaun 00 aCUMIITOTUKE COOCTBEHHBIX 3HAUEHUH, CBOMCTBAX MOJIHOTHI U 0a3MCHOCTH
COOCTBEHHBIX (YHKIHMH 3a1a4yn Pepke n3ydannuch BO MHOTHX paboTax, B [1-6].

Bompoc o pocte HopM coOcTBeHHBIX 3HaueHui 3aaayuu (1)—(3) paccmatpuBancs B pa-
6orax [7-11]. [ cyMMHpPYyEMBIX BECOB B HUX YCTAHOBJICHO, YTO MAaKCHMYMBbI COOCTBEHHBIX

. 1/2 .
(GyHKIHMA MOTYT pacTd HE MEJJICHHEE C - |/1| / Ha HEKOTOPOHW MOAMOCIEI0BATEIPHOCTA COO-
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CTBEHHBIX (DYHKIIHN Yy (%) 31ech U jaanee uepes {/1,,, Y (x)} o0o3HavyaeTcss COOCTBEHHAs

rapa paccMaTpuBaeMoil 3a1auu.

Hamu momydyeHsl BEpXHUE OIEHKH A HOPM MPOU3BOJIHBIX COOCTBEHHBIX (DYHKUIUN
3amauu (1)—(3). CnpaBennusa ciemyromas

Teopema. Ilycts ¢yHKIMUM ¢ U p — cymMmupyemble Ha otpeske [0,a], mpuuem

q(x)20m p(x)=>m>0. Torga mist Bcex COOCTBEHHBIX YHCEN A, U COOTBETCTBYIOUINX COO-
CTBEHHBIX QYHKIUH ), 3amaun (1)—(3) cymiecTBYIOT MOJIOKHUTENbHBIE KOHCTAHTHI C; U €, HE

3apucsmue ot q(x), p(x) U n, Takue, 4TO CIpPaBeJIMBbI HEPABEHCTRA!
3
||}’1'1(x)||c[0,a] < G Alz

5
||Yr’1’(x)||c[0_a] < G|Alz.
Hokazamenvcmeo. JlokaxxeM cHauana 6osee IpocToe BTOpOe HepaBeHCTBO. M3 ypas-
HeHus (1) umeem

32 Ol = 130 G0) = 4GNGO < (Aa2M + M) max [y (o)) =

— 1 2.
= M (1+75) 12al? + Iyl » @ Tax Kax

1
yn (e < ClAnl? (em. [11]), To

" 1 5 5
17 Ml < M (1+75)  Coldnl? < G212

(rak kak |A,| orpaHWuYeHBI CHHU3Y TOJOKUTEIBHOM KOHCTAHTOW, HE 3aBHCAIIEH OT

p(x) u q(x)).

[lepelizeM K I0Ka3aTeabCTBY IIEPBOTO HEPABEHCTBA. PacCMOTPUM TOXKIECTBO

Y @12 =y'@) 7@ = ['©OF©+y Oy ©ldt + 1y (@)

U3 (2) cnenyer, uro y'(a) = idy(a), u moromy |y'(a)| = |A| - |y(a)|, cnenosarensHo,

YR = 1212 [y@? + [y ©F ©) + ¥ (07" (©)]de <

<P y@P + 72+ 1y O] 1Y (Olde] (rax xax [y"@©)] = 5O 1 1y'(©)] =
|¥'(t)]), moacrasnss Bmecto y''(t) ero npencrasinenue u3 ypasaenus (1), momyunm

Y G2 < 212 ly@)I2 + 2| [1220(6) — g1 ly(®)] - 1y'(©)lde| mm, nenomays
oueBHHYI0 olleHKy |[A2p(t) — q()| < (|A%| + DM,

ly' ()% < |A1% - ly(@)|? + 2M (A% + 1)|f;|y(t)| -|y'(©)|dt|, ouenmsas wnrerpan
no HepaBeHCTBY Komm — ByHAKOBCKOT0, OTyYrM

y'@F < APIy@P + 1

+2M(A12 + 1) %(ffp(x)ly(x)lzdx)% (1Y GoPdx)

VYuursias (3),

1
Y )12 < 1APIy(@)[2 + 2M (1+5) 122 = ([ 1y (o) 2dx )
Kax mokasano B [11], ecmu A + 1 # 0, T0
o1y @)2dx = 212 [ p(O)ly(0)12dx — [ q(0)]y(x)|2dx =
= |12 = J; q(x)|y(x)|*dx, u notomy

Y I < 12Rly@I2 + 27 (1 + ) (122 = [ g ly(oldx)? =
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1
— 1212 24 2M 1 _M)E
= 1] [Iy(a)l + 2 (1+) Al (1 - _

B pa6ore [12] ycramosneno, uro |y(a)|? =u?(a) = —20 (rme u(x) = |y(x)|,
o = Im(Q)), cnenoBarensho, |y(a)|? = —2 - Im(1) < 2|4|. Orcrona

1

a 2 E
GO < 121 2121 + 22 (14 L) 2] (1 - 2 200000e) ]

212 |22

" NIOTOMY
1

a 2 =
2+22(1+2) (1 @@ dx>z]_
m

! 2 < 3
P < 124l . o

CiienosarensHo, B ciydae 4 + A # 0 mepBoe HEPaBEHCTBO CIPABE/INBO.

ITycts Tenepp A + A = 0, T0o ecTb A = it yrcTO MHHUMOE 4yKcio. Torzaa, Kak ObUIO TO-
Ka3aHo B [11], umeeT MecTO paBEeHCTBO

[y 1Y Pdx = Ally@]1* = [; a@)ly@)Pdx + |21 [ p(0)ly (o) dx.

Orcrona foaly’(x)lzdx = |||y (a)|?, u moTomy

1 1 1 1

YOOI < 12Ply@)1 +2M (1+2) AP 2 (121 Iy@12)%, a rax xax |y(@)]? <

2| |, To umeem

M
Iyt GO < A2+ 2 1A,] + za(1 +

1
75 Ml (212,102 =
n

1 3
! ) 25]. Tem cambiM ||y, (x)”C[o,a] < (1|12 B mobom ciyuae.

[An|?

=P |2+ 22 (1 +
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The article is devoted to questions of behavior of eigenfunctions of one non-self-adjoint prob-
lem. The problems of the asymptotic behavior of the eigenvalues, the properties of completeness and
basis property of the eigenfunctions of the Regge problem were studied in many works.

The question of the growth of the norms of the eigenvalues of this problem has also been pre-
viously considered. For summable weights, it was established in these papers that the maxima of the
eigenfunctions can grow no more slowly on some subsequence of the eigenfunctions. The purpose of
this work is to study the upper bound for the norms of the derivatives of the eigenfunctions of the
problem. The main result of the work is presented in the form of a proof of the theorem asserting that
for all eigenvalues and corresponding eigenfunctions of one non-self-adjoint problem there are posi-
tive constants that do not depend on the summable functions from the problem under consideration
allowing to give estimates for the norms of the derivatives (the first and the second).
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