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(3300 gdgd0, MHMIwgdoz bgds s 33wsg dmbEgds obwmgl 3gHomdo Mgl Lsbfjsgwrgdergddo
0500995& 039960 25650@qd0L LB OHMI0, 00 INMBMZb0WGdOL boggrdzgebHy. HMIgEoE JusFoMmgds wdswealio
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299090905l o BY6sdgbEHIWMMO 3509353032100 BMIBIIdOL MBOL sTo0Eqdsly

LGG00 FbboE0s 303EYZOMBOT ORIMIEEMIOOL FgmM©O, HMIJE oG oM LsobEgMgbms
bEAHMEIbGHMo FgdmgdgEIdomo FglsdegdE™mdgdOL AobLEZ0MIMYIWSE. 3gMIMm® Aobbowwos dgmMg Mool
©OBRIOIBE05MM0 356BMEgds, HMIWOL  sdmbsblbo gawgdgbEemmwo gmbjgos G GOl ©s GMIOL
50mbsblbo dgaz0dwos  (o®mdmazsa0bmo df3Mmo30L Lobom, MHMIgmog sbowr GHMmIbL39bIbGHME Bwbsosl
339d@3L.

o 29bbommo dgomEol 2odmygbgds  dgLodwgdgwos bgdoldog®o Mool ©ogBgMHIBEoIWMEO
2963™gdol 5dmboblbgws. 8ol Asdmz094gbgdm Tbmerme 580b, GmEs Hobslffo® sGOL 3bmdowo, M™I
2963 M@gdol 58mbsblibo (30030l Lobom s®LgdMdL. gl 9g0MPO JOMOMOEIE A5TM0Yghgds LoobzobOHm
3654303580, 08 33300 IOHMI9dT0, Loog ©ORIMIBE0SYHO  A9BEHMEYdIOL  50mMbsblbo  dgodergds
99b39603gbEH MG 0yml dgdm{dgdvycro.

1553356dm  Logyggodo: boMolbmgzsbo (30030, GHMLEI6IBGMWwo gmMbJsos, ©ogghgbgoswwm®o
296390y, 3mbdiool Fomdmgdmeo, 390Hdm s8mbsblibo, Bmyso sdmbsblibo.
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po(x)y" +py (x)y + ps(x)y =0
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29630bowmm 99990 LEbol oG MYbEosEMMO QobEMmgds:

y' =F(x,y,y) )
303m3m0m (1) 396GHMmEgdol 3gMdm 53mbablbo, HMmIgerog 53054ma30gdL bofyol SoM™dIdL:
X =X, (X0)=A0,f'(x0):A1. )

53779350, 50 gobBHMEgdOL 53mbsblBos Y = f (X) 6ol ©sdws dg0dwgds dobo X, F9OGowol
90s9mdo BHgowmcmol df3m0350
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3030300 59 530l 3M9B030bGHId0: f (XO ) , 1 (Xo ) " (Xo ) ... 900Lom30lL bs 458m30996mo
(2) bLafgolo 30MHMDYdO. LoosbsE 3394090 f(XO) =A,, f’(XO) =A,, bowe (1) 39b@megdo@sh dogongdo:

Yg :f”(xo):F(Xoa Yo, Yé)
d9Lsdg 0oL FoMdmgdgdol Tmlsdgdbs Ao35fsMInmm (1) AsbGHMEYdOL mEmogy bsforo ©s
3030090m

Y =FE (x,y,Y)+E (x.y.¥)y +FE (x.v.¥)y"
dogde 45dmbebryangdsdo Bogligso

X=Xy (Xo):Ao’f,(Xo):Ap f”(Xo)zF(XoaAmAl)

b50sBsg dogowgdm (Xo) 36003690 ™dsl, 03 58 3OHMEgLL 3093 Fob39MIMdM, 303300
dF(x,,A,,A N d"?F(x,,A,, A
o) = et ) gy TR ACA)

dx dx"?
dF  d"™%F ,
o d_ q ——— boddMMgdo 5060d6ZL F(X, Y,y ) 5399694300l LMW Fo®IMgdMl, 9.0.
X X

2
dF _OF OF oy GF Oy OF OF , OF oo
dx ox oy ox oy ox> ox oy’ oy
dogdmwo 96083690mdgd0 Baglgoo (3)-80, Loosbsg do300gd0:
n-2
Y= A+ A (X1t LB A A )(x )+t L SPGB (e
2! n! dx
o @aobbomo dgomEol 2sdmyggbgds  dgbadwgdgwos bgdolidogho Mool ©oxggMHIbEoswmMmo
296 M@gdol 59mboblbgesc.
bs 5006086ml, GMI 308 3E™Md00 O0BIMHIBE0MYIOL TJNMPO HBMYSIE 56 0drg3s LT gDl
299m30330mm  Jogdeo 35360030 s9mbLlboLLZgb 3MgdsMdsBY, Goysb bdod Bgdmbggzsdo 39e
35bgEbgdm Lsdogdgwro 3f3M0308 BMYsO {f93M10LMZ0L b5 0E03MEMO Fodmbabregdol 3cgbsl. 3 Igmmels
29903099b9dm dbmwm 95d0b, H™Es Hobolfo® 60l 3bmdowo, HMI gsbEHmemadol sdmbsblbo df3G0z30l
Loboom sOLYIMBL. gl FgMPO FoMOMOEIE F5FM0Yg6gds LsbgObOM 3ModEH03sd0, 08 33wgzom IMMIgdI0,
LoIE OBINIBE0IWMEO 25BEHMEGdOL 5FMBsbLBO Fgodwgds 9Ju3gMH0dgbE WG 0gml ddmfdgdrwo.
0d39 8936036mm, OMI asbbowmwo bgmbol as8mygbgds mLsbyMbgdgwos  OBIMHIBE0sMGmO

256¢™@gdOL Do 8MBbLEOL 3:mzbolal, Losg A, ©@> A,-b gobgobomsgm Gmgmeg 6gdoloogm
0v9©003900.
dspsmomo 1: 303mgmo Yy’ + sz =0 g563m@9gdoL ol 53mbsblibo, HmBgewog 53059mBo9dl d93©3
Lsfgols 306mdgdl X, =0, y, =1, y; =0.
58mbliBs. M565 Lsfgol 306mdsdo X, =0, s803md ©oggmgbEosmymo gsb@mewgdols s8mbsblbo
bs 39dgdmm 99990 boboo:
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X ,, X
f(x)zf(O)+Tf (0)+;f’(0)+... )
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Y'=-Y, Xé =0
93990 236G Mmgdol mM0gg baffol mvy 3sfis@dmgdm K-xgM, dogomqdo:
y(Kzz) = —y(K)X2 - 2KyiK_1) - K(K - 1) y(K_2) @5 099 2530m3500LF067Bdm LoFyol 3oHMdaL: x=0,
90300900
ng+2) - K (K _ 1) YE)K_Z)

5 303000900 ©939696G M@0 BMOHIMEs ng) Gomdgdmgdol godmbsmgmgme, Gmgs K22,

339J6900:
ym — 0, yE)IV) _ _2’ ygS) _ ygé) _ yg7) -0
vo! =(=1)°(1-2)(5-6) v = vy " =¥y =0
yo? = (1) -(1-2)(5-6)(9-10)

y =(=1)"(1-2)(5:6)-(9-10)-....[ (4k =3)(4k -2)].

59 800000 A53Mbobwgd0Esb Bbl, M Brerologeb dbmerm ol Fomdmgdwmmo 4sblibgsggds,
3ol Goyo 4-0b X9JMos. 5 B0LIdIO A5FMLILYYEGdgd0 Boglgom (4) BHMEMdsdo s Jogowgdm 3O 0zL

y=f(x)=1—%(1-2)+);—8!(1-2)(5-6)+...+

H(1) (z:)!(l-2)(5-6)...[(4k—3)(4k—2)]+...

303030L  301905MBOL  EOETBGMOL BOTsbol gsdmygbgdom, 3bsbogm, MMI dorgdmwo  df3MHogzo

©)

3690500 (—00,+00) 9m000900. Bodsbosdy,  (5) AF3Moz0 FoMmImoygbl dmEgdmero gmeg ogol
©O0RIMIB(3050MM0 FbEHMMYdOL Lodogdgwn SFMbSBLLL.

239699L5BE3OHgo 3098303096¢JOOL FgmMmEO 8M0Yghgds, MrmEs 230bmgab (1) 49bGmEgdol 3gMHdm
50mbsbLboL y=f(x) 3m3bsl, MMIgmos 93059mx0wgdl Imgdue Lofigol 30MmdIRdL f(XO)=AO,
f '(XO) =A, 6> 304gbgdom, 35806 GmEs 3306ws 3030m3M®M  DMEdEo  5dMbBsbLBO  Fomdmygbowo
bseolbmgsbo 353600300 bsbom, (x-x0) bo®olbgdoom.

0 (1) 256@megds 3mdob II Mogol ©oxgmgbEoswMo  Asb@mwmgdobsmgol 3mdol sdmaebol
00mboblighol sMLYOMBOLY O JMHMEINNMBOL MJMMJIoL 30MHMBYBL 5305yMmGBoErgdlL (xo, Ao, A1) FaBEowol
905330, 35906 oo 3gMIM (56 BMASEO) 53MBablgbo Fgodewgds 3m3zdgdbmo dgdwgao 3F3M030L boboo:

yzilcn(x—xo)Il (5)
n=0

HMIol 3983030963900 29BLsBP3ML 9J399gdMds.
09y (x0, Ao, A1) HaOG0wo (1) 3563MEgdobm30olL sMOL Foblolzm®mgdmeo, 35306 dolo 3g@dm (sbs
BMmy500) 5dmbsbligho Mbs 39dgdMmo gobbmysgdrwo bamolbmgsbo 3f3Mog0l Laboo:

z n+p
ynzzcn(x—xo) (6)
n=0
LooE 9005 930wgdgwo P Jmgwo MHoabgzo ogmb, ol 9d390gdsMgds FobloBEgmL dF3Moz0L
3933030963900 9O ms.
080b>M30L, O 3BLEBEZOME  (5) ©s  (6) gMoggeob C , n=0,12,... 3mazozogb@gdo,
89909365065 0g393096:

1. @Gx96 5Godmgdgb (5) (56 (6)) 3bmdO 3095303096EIBOM ©s 30wmdgb ¥ ©s ¥ L.
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2. Lsfgol @oxgIHIBE0sE asbBHMEgdsdo 135996 Y s ¥ -0l bamolbmgsb 3F3003905 353sl.

3. Gs0m3@p696 Bbdaoot F(X,y,¥') bodobbmgsbo 8F36m0300 bsboor (X=X, ) bsdobbgdow, Gob
399009253 (1) HeOEmds gdEmdl MmO bo®olbmgsbo 3F36M030L GHmeMmdol Labgl.

4. Bogdro 8(3M03900L X =X, Lbgomdol gOhmbsomo bsmolbgdol 3095305096GHJd0L 3obdmegdols
abom 3090MW™dm Mbmdo Cn 3mgx03096GJO0L 25BLsBNIMOLM30L  gobEHMemgdgdlL. 0¥y sdmboblibgdo
0d906qds (6) ULobom, dsdob (X—XO) bbgomdol Md®mbo bsGolbol  30m953030963gd0L  25bEHMEgdom
3090MMdm 9.0 gobdLbaBEOIMYE FobEHmmgdsl, Ls0IBsE 33MEMd P 3565TgEGHOOL yzgws Tgbsderm
960093690 mdgdL.

5. 0009090 356@™MEgdgd0©sb 33mmmdm Cn 3mgnoE0gb@gol s gLsdm dsom Lsdogdger (5)
(300300, 0¥y 59mboblighls 39dgdm (6) ULsbom, 05806 Cn 309803096390 33mMmde P -b gmgzgwo
960093690 ™dolm30L s 5333565 309dYMd” 09gh 39Mdm 53Mbobligbl, ®sdgbo 360d3b6geMdsE g3l p
356599@OL.

3030030L Laboom JowgdmEro 5FMbsbLYBO 3MYdsEMBOL FBMmdowro 60dbgdom Fgodergds gsdm3gErgmen
0g65b 3MxdsEMdIBY.

dgmeg Mool  ongM9bEoswHo  2sbBHMEgdol  sdmblbol  sofig®owo  dgmmo  dgodargds
296Bmp000gl Bydoldogho Mogol asbEHMEgdoLm3zol. y4z9wsBy bdoMs 3o 93 bgdbl 0ygbgdgb (O xz030
©0ggMIb(305¢0 M0 456EMEgdOL 5FMbLBOLLL, HMIEXOLMZOLsE LodsMmME0sB0s 90 A0 VgMMmYIgdO:

1) 009 65030 ©OoBIOI6E05WMMO gobEmegdols

n n—1 " ’
a, (x)y( )+an_1 (x)y( )+...+a2 (x)y +a, (x)y +a, (x)y = (p(x) (7)

}MbJomboseryMo  3mgzo3ogbdgoo  a, (X), K=0,1,2,..n s 80obo 8s6%3965 BsGoewo (p(X),
Gmdgog 3o6dsos |X—X0|<R1 0b@Hm3sdo X —X; boMolbgdom, bsGolbmgsb (3600350, bmem
a, (X) #0 |X —X0| <R, o0b@®yhgswdo, 85306 |X —X0| <1, bosg I = min(Rl,Rz) 06¢9M3508o ©d

56LYBOBL 399990 RdBBHMWIBOL JOHMIEIOMO sdmBsblbo Y = f (X), OHmIgeog 93059mBoegdl bsfgols

3060mddL:

y(xo) =Y,» y'(xo) =Y ...,y(n_l) (XO) = yg“_l)

Bo©3G3 Yor Yo» - yé"_l) (5)-9 30905000 bamolbmgsbo 830030l Labol bgdobdogMHo MGoiEbggdos.

58 0gm»700@sb g50mdobsmgmdls, Hmd a (X) 9o (p(X) 365359369005 ©s> a, (X)i 0 ymggeo x-

Logol, 35306 Bgdmo dmyzsboro sdmbsblgbo 0dbgds (5) Lsbol (30030, MMIgEos 3Mds0s Fogwl
Mogbzom 0g®Hdby.
2) o9 II H0p0L 053030 oRINIBE0MEO 3obEMEgds Fomdmpygds bsboo:

(X—X0)2 y”er'(X—xo)ian (x—xo)n +yibn (X—Xo)n =0
n=0 n=0

LoSE3
Zan (X—Xo)n ©d an(x—xo)n
n=0 n=0

|X—X0|<R 0639035 do 309050  bs®olbmgsbo  3f3M03900s, MMIgddoz as, bo s b
3095303096300 9OmNEOOHMMs© 0-0b GHMEOo 5O 5MHOL, 3506 sOLYdMBL ImEgdMEo OGIMHIDbEoIMEOO
396G M@gdol, M30MEMmgl da8mbggzsdo, goHmo 39Mmdm sdmbsblgbo ny(X), |X—XO| <R 06@gHgzsedo
3690500 256BMA5gdMo (6) baolbmgsbo 3f30M030L Loboo.
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Maka Lomtadze
Solving a high-order linear differential equation by the sequential differentiation method

Abstract

When teaching mathematics, the requirements for mathematics education are changing due to the rapid
development of science and technology. These changes, which are occurring and will continue to happen in the
near future in the field of mathematics education in higher education, are based on the needs required for a graduate
of a higher education institution. This leads to the strengthening of the applied direction of the mathematical course
and the elevation of the level of fundamental mathematical training. The article discusses the method of differentiation
by sequence, which is undoubtedly interesting for developing students’ creative abilities. In particular, it considers the
second-order differential equation whose solution is not an elementary function and can be presented in the form of a
series, thus yielding a new transcendental function. Using the method discussed here, it is possible to solve any order
differential equation. However, it is advisable to use it only when it is known in advance that the solution of the
equation exists in the form of a series. This method is mainly utilized in engineering practice and in research works
where the solution of the differential equation can be tested experimentally.

Keywords: Quality row, Transcendental function, The differential equation, Function derivative, private
solution, General solution.
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