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YepuiBenbKuii Hamionaapuuii yHiBepcuTeT iMeni FOpiga @enpkoBuya

ITPO HABJIN2KEHHSA HEACUMIITOTNNYHNX KOPEHIB
KBASIIIOJITHOMIB /IN®EPEHIIIAJIbHO-PISHUIIEBIX PIBHAHDb
HEVTPAJIBHOI'O TUIIY I3 BATATbMA BIAXWJIEHHAMUMI APT'YMEHTY

Jlma HaOAMKEHOTO 3HAXOMXKEHHS HEACHMITOTHIHHUX KOPEHIB KBA3IMOJIHOMIB JHHIHHIX
JdepeHIIianbHO-PISHAIIEBUX PiBHAHD HEHTPATHHOTO TUITY 3 HararbMa BiIXHICHHAMHA aPYTMEHTY
3aIIPOIOHOBAHO OOYHUCIIOBANILHY CXEMY ITiIBUINEHOI TOTHOCTI.

The scheme of higher accuracy of approximated finding of nonasymptotic roots quasi-
polynomials of linear differential-difference neutral equations with many derivations argument is

constructed and investigated.

Beryn. Ilpm  gocmimzkenHi  cTifiKoCTi,
ocuIsIil, Oidpypkarii po3B’a3KiB TiHIKHIX
mudepeHiaIbHO-PI3HAIEBUX ~ PIBHAHL  Ba-
JKJIMBY POJIb BLIirpae pO3MIllleHHs KOPEHIB
BiIIIOBITHUX KBa310/1iHOMIB.

Amnaiz poswmiments HyJIiB KBa3iMmoJiHOMIB
JOCTiKyBaBcst B poborax [1-3] aist Beranos-
JIHHSI YMOB CTI#iKOCTi pO3B’43KiB Bi/IIOBITHUX
nudepeHItiaIbHIX PIBHAHD 13 3aIi3HEHHSIM.

[Ipu mocaiKeHH] cxeM allpOKCHMAITT JTiHiii-
HUX TudepeHIiaabHO-PISHANEBUX DIBHIHD [4—
6| BusiBuIIOCS, 1110 HAOJIMZKEHHS HEACUMIITOTH-
YHUX KOPEeHiB iX KBAa31MOJIHOMIB MOYKHA 3HAXO-
JIUTU 33 JOIOMOI'0OI0 XapaKTePUCTUUYHUX MHO-
TOYJIeHIB BIIMOBITHUX AITPOKCUMYIOYUX CHCTEM
3BUYAlHUX JudepeHIiajlbHuX PIBHAHBL. Y Jla-
Hill POOOTI JIOCIIZKYETHCSA 3aCTOCYBAHHSA CXe-
MHI alpoKCHUMaIlil IJIBUIIEHOl TOYHOCTI s
mOoOYIOBH  aJITOPUTMY HAOIUZKEHOTO 3HaXo-
JIPKEeHHS HeACUMITOTHYHUX KOPEHIB KBa3iIloJTIi-
HOMIB JIiHITHUX JiudpepeHIiajibHO-PI3HUIIEBUX
PiBHSHb HEWTPAJBLHOIO THUIYy 3 Dararbma Bij-
XUJIGHHSMU apryMeHTY.

1. JJomomi>kHi TBepIa>KEHHS

Posrisguemo miniitne gudepenmiajibHe piB-
HdaHHA 3 OaraTbMa BIJIXHJICHHSIMU apryMeHTY
BUTJISITY

dz(t) < = da(t—
xi) = ZAix(t_Ti) +23i%,
i=0 i=1

d
(1)
me Ay, B, i=0,n—cran, 0 =7 <7 <7y <
e < Ty =T.

[Ipu mocnigzxkenui piBusHus (1) BaykiuBe
3HaYEHHSI Ma€ pPO3MIIIeHHd HYJIIB HOro xapa-
KTEPUCTUIHOIO KBa3il0/iiHOMA

OA) =A=) A =AY Bie ¥ =0.
1=0 1=1
(2)

AnpokcuMyroda cucreMa 3BHYARHAX Aude-

peHIIaJILHIX PIBHAHL MiJIBHUINEHOI TOYHOCTI
st piBusinas (1) mae Burs |6):
dZo(t) - "
7 = Z Ajle (t) + Z szlj+m(t)a
§=0 j=1
2 = (0, 3
dZi m t
Tienl®) _ o foa(t) — 2(0)] — 21,
m mT;
=1,... =—. 1 =[—].
/l ) 7m7 u 7_ 7 ] [ 7_ ]

[Tokazkemo, o mpum m — OO KOpeHi Xa-
PAKTEPUCTHYIHOTO MHOTOUWIeHA cucteMu (3)
AlPOKCUMYIOTh HEACUMIITOTUYHI KOPeH1 KBa3i-
noJinoma (2).

JIsist 3HAXO/ZKeHHs aHAJITUIHOTO BUTJISALY
XapaKTePUCTUIHOTO MHOTOUJICHA, CUCTEMHU 3BH-
qaiinnx audepentiagabHux piBHAHL (3) po3-
[JISTHEMO CIIOYATKY BHIMAIOK PIBHSIHHS 3 TBOMa
BIIXU/JIEHHSIME apI'yMeHTY.

Bunumnremo xapakTepucTudHe piBHAHHA CH-
cremn (3) mpu n = 2, noknagaoun k =[5

D§m+1 (A) -
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AO -A 0 A2 0 B2
0 0 0 1 0
_ 0 ... 0 =X\ 0 1
T 2u? 0 0 —2u—2A 0
0 0 0 0 0

0 L 202 —2u2 0 =20 = A

(4)

Jlema 1. /[aa zapaxmepucmuywrozo piéH.si-
nHA (4) cnpasdocyemocs pishicmo

D3 (A) = (Ao = A) [1 + ﬁ(l + ;_;)]m+
A {1 + 20 ;—;)} R

AT

A
+A2+31A{1 + 1+ d

m—k
—)] 4+ By = 0.
m

JoBenenHs. 3acTOCyeMO METOJ[ MaTeMa-
tuvHol iHayKIii. [lepeBipumo, mo npu m = 2
piBaicTb (5) mae micne. /liiicHo,

Di(\) =
AO - A Al A2 B]_ BQ
0 - 0 1 0
= 0 0 - 0 1 =
242 —2u2 0 =21 — A 0
0 2u?  —2u? 0 —2u—A

= (Ag— NI — A I} + Asly — BiI; + Bol; =0
(6)

PoskpuBaouun okpemMo KOKHUiT i3 Bu3Ha-
anukis I3, I3, 13,13, 1%, maemo

I =[M2p + A) + 202",

IF = =2p2[\2p + A) + 2p47),
I3 = (2p2)",

IZ = =202 N(2u + N) + 202\,
I3 = (2u%)°\.

[Mijcrasasioun snavenns 1o, 13 12 12,17y
piBuicTs (6) i BpaxoByoun , mo p = =, nepe-
KOHYEMOCH, 110 piBHicTH (5) mpu m = 2 npa-
BUJIbHA.

[Ipunyctumo, mo aad aedakoro m — 1 pis-
Hicth (6) BipHA, TOOTO

AT

D 1(A) = (Ao = ) {1 (1 ;_;)} "

+A; |1+ E(l + ﬁ) miHJr (7)
! m 2m

AT A ™R
+As+ BN 1+ —(1+ —) + By = 0.
m 2m

[Tokaxkemo, 1110 BOHA Ma€ Micie i Jijist m.
Busnaunuk y cuiBpigaonienni (4) poskpu-
BAEMO 3a TepiruM psiikoM. Maemo

D3 (N) = (Ao = Mg + (=12 A"+
—|—(—1)m+2A2]§n + (_1)k+m+2311§n+
+H(—=1)*" 2By I = 0.

g susnaunukis [y*, 17", 13" I5%, I} mo-
JKHA OJIepyKaTh PeKyPeHTHI CHiBBITHOTIEHHS

I§ = M2p +N) + 22157

I = (=1)"22 A@p+A) + 271
Ign — ( 1)m+2 2[m

]én _ ( 1>m+k+2 2[ (2/~L 4 /\) + QMZ])\I?_17
[Zln _ ( 1>2m+2 2)\Im 1

(8)
[3 pekypenTHHX criBBigHOIIEHD (8) Ge3mo-
CEPEHBO 3HAXOINMO:

Im — A(2p 4+ A) + 23"
= (=122 A 2p + A) + 2p%)

fé” = (—1)" 2 (2p2)m,

I = (1) 2R 20 4 ) + 2R,

I = (- 1)2m+2(2u )" o)

BukopucroByioun iH/IlyKTHUBHE HPUILY IIEHH S

(7), cuisignomenns (9) i nosnauenns j = =,

0/IePKYyEMO PiBHICTH
A A 1™
D31 (A) = (Ag — N) {1+ET(1+_T)] "

2m

AT D
+A, 1+—(1+—) + Ao+
2m

AT P
+BIA |14+ —(14+—) + By = 0.
m 2m

Jlema 1 moBemeHa.
Posrngnemo Temep XapakTepHCTHYHE PiB-
HaHHS cucTemu (3) mpu moBinbHOMY 1 € N.
Jlema 2. /lira xapaxmepucmuyumoz2o pieHa-
HHA cucmemu (3) enpasdocyemocs pishicmo

Dy (N) = (Ao = A) [1 + A—WZ (1 + ;_;H Yy

Hayxoeuti sichurx Hepriseuyvkozo nay. yn-my. Mamemamuxa. 2012. — T. 2, N 2-3. 71



+ZA {1+—< +;—;>r_li+ (10)
O

n-l AT
+A,+ ) ABi|1+— 1+
> amf+
JoBeneHHs JieMH 2 HECKJIAJHO OJeprKaTH,

+AB, = 0.
BHUKOPUCTOBYIOUN METOJ, MaTeMaTUYHOl iHTY-
KITii 1 TeXHIKY JIOBeJeHHd JieMn 1.

2. HabauxeHHSI HeaCMMOTOTHIYHIX
KOPEHiB KBa3imoJiiHoma

Jlema 3. /laa gixcosarux N\ € Z nocaidos-
Hicmb GYHKYIT

721m—i-1<)\)
(1+22(1+ 22))m’

3bizaemovea npu m — 00 00 KBA3INONHOMG
JoBenennsi. Posrisine dikcoBane \ € Z.
Tomi N # —7 4 ™4 3a MOXKTHBEM BHHATKOM
onuoro 3uadenus m. Orxe, dyukuis H,,(\)
BU3HaUYeHa g Bcix m € N 3a MOXKIHBAM
BHHATKOM oxHoro m € N.
Bpaxosytoun pisricrs (11), maemo

Hy,(A) = (Ao — N+
n—1 —1:
AT AT '
A1+ —(1+—
+Z [ + m ( + 2m>} +
AT ( )\T):|_m
14+ — +
m 2m
n—1 1
AT AT ’
AB;[1+— 14+ —
+Z { + m ( * Qm)} +

+)\Bn{1+ AT <1+£)} — 0.
m 2m

Hm()\) == mEN,

(11)

(12)

Ha mincrasi BijoMHX rpaHuIlb

_ ATONTE
AT ) =T
_ AT N e
AT ) T =

Ta O3HAYEHHS 4HCIA [; 0JepPKYyEMO PIBHICTH

+ZA {1+—(1+;—;)} -

lim (
m—)oo

ran L+ 2 (14 0)]
+Z)\B{1+—(1+;—;)} +
DIRE

=A)— 2+ Z Aie ™™ 4 Ape

i=1

+AB, {1 LA (1 +
m

n—1
+ Z AB;e i + A\B,e .
i=1
Orxke, mepexogsian B pisrocti (12) 10 rpa-
HAI Ipu m — 00, Jid (BIKCOBAHOTO A € Z,
OJIePIKHIMO

lim H,,(\

n
) =)\— E AZE_)\
m—0o0
i=0
Jlema 3 moBemeHa.
3ayBakeuuda. Ockuibku Hygm QYyHKIH
Dy 1(N) 1 Hy(N), srigno piBmocti (11), 36i-
raroThCsl, TO KOPeHi XapaKTepUCTUIHOIO MHO-
rowrena (10) moxkua 6patu B aKOCTI HabIHKe-
HUX 3HAUYeHb HEACUMITOTUIHIX KOPEHIB KBa3i-
nosiiHoMa (2).

n
-\ E Bie_)‘”.
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