BAKI UNIVERSITETININ XOBORLORI
Ne2 Fizika-riyaziyyat elmlari seriyasi 2021

VJIK 517.9

UCUNCU TORTIB DISKRET ADDITIVO-POVERATIVO-
MULTIPLIKATIV TOROMOLI TONLIK UCUN KOSi VO SORHOD
MOSOLOLORININ HOLLININ ARASDIRILMASI

N.9.9LIYEV!, AM.MOMMODZADJ?,
LBaki Déviat Universiteti
’Lonkaran Dovlat Universiteti
mammadzada.aygun@mail.ru

Burada ii¢ miixtalif diskret téramoa tutan bir tonlik iigiin Kosi vo masalalorinin hallori
tayin edilacakdir. Bunun ii¢iin avvalca baxilan tonliyin ixtiyari ti¢ sabitdon asili olan iimumi
halli alinacaq, sonar isa baxilan masalonin halli miiayyan edilocakdir. Hor iki halda masalonin
halli tigiin analitik ifads alinacaqdir.

Acar sozlor: Diskret additiv, multiplikativ vo poverativ toromo, diskret qeyri-xotti Kosi
vo sorhad mosolasi, ardicilligin toyini.

Giris: Diskret additiv toromoli tonliklor ii¢iin mosalolor (xotti mosalalor)
yaxs1 aragdirilmisdir [1] — [3]. Diskret multiplikativ téromoli tonliklor son za-
manlar arasdirilmaga baslanilmigdir [4] — [6]. Diskret poverativ toromali ton-
liklor iso yenico arasdirilmaga baslanilmisdir [7] — [8]. Qeyd edok ki, diskret
additivo-multiplikativ, multiplikativo-additiv, multiplikativo-poverativ va po-
verativo-multiplikativ téromali tonliklor ticlin mosalolors do axir vaxtlar baxil-
maga baslanilmisdir [9] — [14].

Burada iso yuxarida soylodiyimiz biitiin li¢ diskret toromoni 6ziindo sax-
layan tonlik tigiin masalolorin halli aragdirilacaqdir.

Mbosalanin qoyulusu: Asagidaki kimi mosaloys baxaq:

() =f. 020, (1)
burada f,,, n > 0 verilmis ardicilliq, y,, n > 0 iso axtarilan ardicilliqdir. Belo
ki, (1)-do diskret additiv toromonin diskret poverativ toromosinin, diskret mul-
tiplikativ toroamasindon alinan ti¢lincii tortib toramali bir tonlik verilmisdir. Bu
tonliyin imumi hollinin tapilmasi ilo mosgul olaq. ©vvalco dikret multiplikativ
toromonin torifindon istifado etsok alariq:

Ons)™ _ >0 2
(yﬁtl)){l} _fn’ n=u. ( )
Burada n doyisonino sifirdan baglayaraq, (n-1)-0 godor giymotlor versok,

53



asagidaki ifadoslori almis olariq:

oD
oPpw
Bu ifadolori vursaq, sadolosmodon sonra alarlq:
O = 0™ - TIRZG fier 120, 3)

Qeyd edok ki, n=0 olduqda (3) ifadosi eyniliyo g¢evrilir. Ona goro do (3)-do
osason n=> 1 oldugu gobul olunur. Aldigimiz (3) tenliyinin sol torafi {iclin dis-

kret poverativ toromonin torifindon istifado etsok, alariq:
)

Yn i i
y8 = B TRz £
v ya

)
" = (P - (R )™, nz 2. “
Burada n-o qumatlar versok, alariq:
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) y{ ONINS
Y= yam y3 = (Y ([Mho i)™ = (7)) e
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................................................. o
W= Y= Yue = (O - (T3 fi) ™.
Bu ifadslori topladiqda iso

n
+ IR (B f0” L n= 3. )
Beloaliklo, asagidaki hokmii almig olariq.
Teorem 1. Ogor f,,, n= 0 verilmis ardicilligdirsa, onda (1)-in ixtiyari hoalli
(5) vasitosi ilo verilir.
Kosi mosalosi: Ogor
Yo =0, y1=P.¥2=V, (6)
sortlori verilarss, onda (1), (6) Kosi masalasinin halli

Y=y + X2 (P = B )Y s - (T2 £ 7%, 0> 3, (7)

ifadasi ilo verilmis olur.

Bels ki, n=3 olarsa,
p-a - s+1-Ys
yi=y + Sy (Y =By (G )7 =
—a Vi) _
—y +(B W)yz_yl ,foyz_m:y +(y =) e - fOV B_ )
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Ogor (7)-do n=4 gobul etsok:
V4=V T Zgzl (ﬁ_“ /y__ ’B )y5+1—ys . ( i;%) fk)ys+1_ys):

=y +(B-W)yz_y1 .fOJ'z-ler(ﬁ-W)ys-yz . 9;0 Cf)YEY2 =
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Teorem 2. Ogor f,,, n= 0 verilmis ardicilliq, a,f vo y verilmis sabit-
lordirss, onda (1), (6) Kosi masoalasinin halli (8), (9)-dan goriindiiyli kimi (5)-

don alinir.
Bu qayda ilo biitiin y,, -lar (7)-don addim-addim alinir.

Indi iso (1) tanliyi iiciin asagidaki kimi sarhad masalasina baxaq:

= ar, g V=B, ym =7.
Onda (3)-don alariq:

) _ - —
(yO ){I} - :8 : 7]::(% k= 1In>
Burada poverativ toromonin torifindon istifado etsok:

ygp/ M)
yn+]_ = Fn’

)
3’7(1?1 =En, n> 1.

Vo ya

Kosi mosalasinds oldugu kimi burada da n-o qiymatlor versok, alariq:

3’2(1) =Y3-Y2 = F13(111) =F",
ysP=y, y3=F,>> = F," 3
D =y y,=F”3 = F3F2F1 ,

Va

; .
yT(l )= Yn+1-IYn = Fn—an 2

Bunlar1 comlosok, alariq:
F, F zFla
Yn+1=Y3 T 2oy B/ m .
Burada axirinct sorhad sortini nozoro alaq. Yoni n=m-1 qobul etsok:

FpF1”
Y =Ym=Ys+ iz B "t
oldugunu alariq. Onda (14)-don y;-i
_.F2F1a ,4F2F1a
Vi=V - Xhet Bt + YRz it =
FyF1”

_ m—2 Fn_1”
=Y - Zken-1 Fx "7 ,
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ifadosini almis olurugq.

Verilmis (10) sorhad sortlorindon:
Y2-Y1 =@ Y1-Yo=logga, ym =Yy

oldugu alinir. Onda (15)-don y; {igiin

—_ .-'F @
Y1 :V‘Z;cn=01Fk '

ifadosini nozoro alsaq,

Yo=Yy1-logga,y, =y ta

oldugu alinir ki, dogrudan da biitlin y;, - larin alinacagi asanliqla goriiniir.

Beloaliklo, aliriq:
Teorem 3. Ogor f,, n= 0, a, f vo y verilmis sabitlordirss, onda (1), (10)

sorhad mosalosinin holli (15) vasitosi ilo verilmis olar.
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MCCJIETOBAHMS PEIIEHUI TPAHUYHBIX 3AJIAY U YPABHEHUM KOOI
TPETBEI'O NIOPAAKA TUCKPETHO AJAUTHUBHBIX IOBEPATUBHbIX
MYJbTUIIIMKATUBHBIX MTPOU3BO/JHBIX

H.A.AJIMEB, AM.MAMMEJI3AJIE
PE3IOME

B nanHo#t pabote OyayT paccMarpuBathCs pemicHus Korm u 3amadu Ui ypaBHEHHHA
coJieprKalliie TPU pa3jIndHbIe JTUCKPETHBIE MPOU3BOIHbIE. [ 3TOr0 cHavana HaxoauTCs 00-
IIee perieHre paccMaTpuBaeMOTO YpaBHEHHsI, KOTOPOE 3aBUCUT OT TPEX JIFOOBIX TIOCTOSHHEIX,
3aTeM HaxXOIWTCs pelieHHe JaHHOW 3ajaud. B 000MX cilydasX MOJYYHUTCS aHATUTHIECKOE
pelieHue 3a1ad.

KiaoueBble cioBa: I[I/ICerTHO AAAATUBHAsA NOPOU3BOAHAA, AUCKPETHO MYJIbTHUILIN-
KaTHBHagd MPOU3BOAHAA, JUCKPCTHO IMOBEPATHBHAA MPOU3BOAHAA, NJUCKPCTHO HEJIMHEHHAS U
TpaHUYHadA 3aga4a KOLHI/I, YCTAHOBJICHHUE TTOCJIEA0BATCIILHOCTH.

INVESTIGATION OF THE SOLUTION OF CAUCHY AND BOUNDARY
PROBLEMS FOR THE THIRD ORDER DISCRETE
ADDITIVE-POVERATIVE-MULTIPLICATIVE DERIVATIVE EQUATION

N.A.ALIYEV, AM.MAMMADZADE
SUMMARY

Here we will determine the solutions of Cauchy boundary problems for an equation
containing three different discrete derivatives. To do this, first obtain a general solution of the
equation under consideration, which depends on any three constants, and then determine the
solution of the problem under consideration. In both cases? An analytical statement will be
taken to resolve the issue.

Keywords: Diskret additive derivative, discrete multiplicative derivative, discrete

poverative derivative, discrete nonlinear Cauchy and boundary value problem, definition of
sequence.
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