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T bl DPOPA

O JNOPEPEHIIMAJIBHBIX YPABHEHUAX B YACTHBIX
IMPOU3BOJAHBLIX, IOPOKJIEHHBIX KOMMYTHUPYIOIIUMH
JUHEWHBIMHU U ®PEPEHIIUAJTBHBIMU OIIEPATOPAMU

C.K. Kyn:xeBa

Madikonckull eocydapcmeeHHblll mexHonoaudeckull uHemumym, Malikon

B 51001 cTaTthe paccmaTpuBatotcs JuddepeHimanbHble ypaBHEHHS B YaCTHBIX MPOM3BOAHBIX, TOPOXK-
JICHHbBIE KOMMYTHPYIOLMMH JTIMHEHHBIMHI AU PEPEHLMATBHBIME OTIEPATOPAMHU.

B pabote [1] pemmaercs 3a1ada 0 TOCTPOSHUW YpaBHEHHI HyNeBOI KpUBWU3HEI ¢ TIOMOMIEI0 audde-
PEHIMANLHBIX OTIEPATOPOB OT OXHOM 00pasytotieif. BRISCHMIOCEH, 9TO KOMMYTHpPYIOMHE TH(depeHIMATEHbIE
OTIepaTophl OT MPOW3BOIILHOTO YHCTA 00Pa3YIOMNX TaKKe MOPOXKIAIOT HEKOTOPhIe BAXKHBIEC B MPUITOKEHHUIX
maddepeHNHaNEHBIC YpaBHEHAS, B 9aCTHOCTH, Takwe, kKak JMHeWHbIe mudpepeHIMaTbHbIe YpaBHEHUS B Ya-
CTHBIX TIPOW3BOHBIX, YpaBHEHNE BRIHYKICHHBIX 3aTYXAIOIWX MAJIBIX KojicOaHWi, ecih 3aTyXaHue TpoTiop-
HOHATFHO KBAJpaTy CKOPOCTH TIPW BBEIHYXKICHHOU cuiie, ypaBHeHWe PWKkath, ypaBHeHWe THIa DMIeHa-

®Gaynepa [2].
PaccmoTpumM muddepeHnmansHbIe 0TepaTops!
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JeticTere omeparopa 0 " Ha QYHKIAIO V OTIPEENIETCS Clieayroteit hopMyIoii:
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Heiicteue onepartopa 0 " Ha CyMMY OINpeAe/IseTcs CleayroLeil popMyio:
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Beraucninm nefictere onepatopa P Ha onepatop L:
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AHAJIOTHYHO BEIYKCINM JIEHCTBUE onieparopa L Ha oneparop P:
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€ YUYETOM ClIelYOLLUX Opeodpa3oBaHuil:

n n m—j
m—j i Ayn—i — (m J-P)AP n—i
0" 0y 109" _zz P uIrRr 9"
i=1l i=l p=0
n m—j
J ‘J J P (m-j—p) PP =
9! o zuax g E_a ZZC 07 9,07 =
i=l p=0
n m—j J )
— P q (m—j—p)](f_‘/) P i n=i —
5 cm_jﬁcj ] K T
i=l p=0 =0
n m—j

;
9 (m J p+J q) ptn=i i
S Ch [l 90 (@)

i
—_
S|
1]
o
Q
1l
=

Sy S Co T, ) D

i=1l p=0g=0

CrnenmoBarenbHO, IOJTy4aeM JAelficTBHE onepaTopa L Ha omeparop P:
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Takum 00pa3oM, MOKHO BBIYUCIUTE KOMMYTATOp Oneparopos L u P:
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Venosne Po L —Lo P =0 TIOPOXKIAET PSIIT M3BECTHBIX AN epeHInaTbHBIX YpaBHEHHH.
IMpumep 1. Paccmotpum nuddepeHuuansHbie onepaTopbl BTOPOro nopaaKa.

P=02+0)+b0, +c0, +u,
L=a,0, +b,0, +v,

e a, b bj, i u, v — HEKOTOpHIE THamKWe (hYHKIHH.
Ycnosue [P,L]=0 paBHOCI/U'[BHO CUCTEME YpaBHEHUH:
0 bg) 0 Aoxy TV 0 ng 0 3b2x + A= 0,
a2,\,\,\ +3Vxx JFG;»,JF[)]GZ}JFC][)Z\ axCpx — bZCI) 0:
b2,\‘xx +b2}y + 2vy + b1b2y+clb2x7 a2b1x - beIy :0;
Vior T Yy + by + €19 — a0t — bou, = 0.
[Moce mpeoOpa3oBaHUS CHCTEMBI HAXOTHM:
ar=ky, by=ks, v=ks(y), c;=ci(kix Tky), b; = ¢(x.),
k1§ + k@, = 2ks(y),
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2u= @, + 12¢° — flkix — k),
rie f — MpOW3BONbHAS TaaKast PyHKIHA.
[Tpumep 2. PaccmoTtpumM 1 dhepeHIHaTIBHBIE OTIEPaTOPBl BTOPOTO TTOPS/IKa.

P=0}+0% +a0, +b0, +a,
L=00, +a,0, +b,0, +b,.

rne a, bya, by, a, by— HeKOTOpbIC rMaaKue QyHKLUU.
VcenoBue [P,L]=0 paBHOCUIbHO CUCTEME YPABHEHUIA:
ZbZ.x_blx: 0, Zazy— Ay :0, 2ag},+2b2y— ap— b/x = 0,
bowe +2bgy + boyyta,boy b byy— by — agy — axby, — bob . =0,
Qo +2bg, + arptajasTaay, +b,ax — apy — age—a2a;, — bra), =0,
boe + by Taibg, + biboy — apg — aag, — brag, = 0.
[Tocne npeobpa3zoBaHUsa CUCTEMbI HAXOAUM:
a; =1/2(b, +¢)/: by =1/2(a; ), ¢yy ¢ =0,
a;= ¢x + LAny bl = l:ux:
lpx;fy* 12 ¢x,\‘ ll/ y+ 12 ¢x¢lxx +1/2 QU y ll’ »y + ¢xxy 7¢,\‘xx*

- ]/2¢y¢xy: Aoy _b()x; (1)
lpxxx+ 1/2ll’x‘-l/,\~r1/2¢y‘-/’yy + ]/2¢,\‘prx +¢,\‘xy7]/2¢y¢xy 71/2¢x¢xy + ]/2¢x¢xx =
= 2b()y Jra()x ; (2)

Wo(2bge —an) +W,(2bgy, —ag)+ (2bg —ag,)+(2bgy — dne)~eag, =0.

O0603Hauas JeBble 4acTH paBeHCTB (1) U (2) COOTBETCTBEHHO Yepes f) U f>, MOIyYaeMm:
a()y +b()x :,f[;
'Zb()y +a()x:Af2;

w)rfl +lp).f2+ﬁx+f2y7¢xa()y =0.
VHTepecHo MonapHo MpOKOMMYTHPOBATh OMEPATOPBI THTIEPOOTHUECKOTO, HIIHITHIECKOTO 1 Tapabo-
JIMIYECKOTO TUTTOB, U PACCMOTPETh COOTBETCTBYIOIINE I[I/I(b(bepeHHI/IaJ'[LHBIe YpaBHCHUA, TTOPOKIACHHBLIC TAKH-
MU TTapaMu OnepaTopoB, Kak 3TO CACTAHO B CIyHae NMpUMEpPOB 1wm2.
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On differential equations in partial with of commutative linear differen-
tial operators

S.K.Kuigeva

The differential operators are calculated, their zero commutators giving differential equations.
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