DOI 10.12851/EESJ201503C05ART05

Alexander T.Shlyakhov,
ScD, associate professor;

Alfiya G. Shlyakhova,
ScD, an associate professo;

Tamara P. Makarova,
PhD, associate professor;

Alina V. Varlamova,
student of group 30-61,
Almetyevsk State Oil Institute

Physical and Mathematical Interpretation of the Equations in Full
Differentials

Key words: the equation in full differentials, the field potentiality condition, physical and
mathematical approach, the potential of the field, work.

Annotation: This article describes the physical and mathematical interpretation of the
equations in full differentials (three-dimensional case). To the differential equation was the
equations in full differentials, it is necessary and sufficient to satisfy the condition of the field

of potentiality rotF =0.

B Hauane, npeacTaBuM KJIaCCHYECKOE PACCMOTPEHHE.
Huddepenumansnoe ypaBHeHHE
P(x,y)dx +Q(x,y)dy =0 1)
HaspiBaeTcsi ypaBHEHHEM B MOJHBIX TU(QEpeHIraiax, eciid ero JieBas 4acTh €CTh IOJHBINA
muddepennnan Hekotopoit pynkuun U(X,y), T.e.
dU(x,y):a—udx +a—udy =P(x,y)dx + Q(x,y)dy (2)
OX oy
VYpaBuenue (1) ¢ yuerom (2) moxuo 3amucate B Buae dU(X,y)=0, mostomy ero oOuimii
UHTErpajl UMeeT BT
U(x,y)=C (3)
Jlnst toro, uroObl ypaBHeHue (1) ObulO ypaBHEHHMEM B MONHBIX AudepeHInanax,
HEOOXOIMMO U JI0OCTATOYHO, YTOOBI BHIIOIHSIIOCH YCIOBHE

oP 0O
- _Q (4)
oy OX
Oynxkims U(X,y) MokeT ObITh HaliJICHA U3 CHCTEMbI YPAaBHEHU I

oU ou

—=P(X,y), — =Q(x, 5

™ (x,y) & Q(x,y) 5)
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JIu6o no popmyre

U(x,y) = [P(xy)dx+ [ Q% y)dy, (6)

Xo Yo

rie (Xo,yo) — HEKOTOpasi Touka u3 obsactu HenpepbiBHOCTH ByHKIMH P(X,Y), Q(X,y)
UX YACTHBIX MIPOU3BOIHBIX.

MHorue Qu3nuecKkue 3aKOHbl HMMEIOT BUJ AupdepeHInaNbHbIX ypaBHEHUH, T.e.
COOTHOIICHUI MexIy (YHKIMSAMH W HMX [POM3BOAHBIMU. BwBoA muddepeHranbHbIx
ypaBHEHHII OCHOBAH Ha 3HAHWY 3aKOHOB M3Yy4aeMbIX siBiieHui (1-8).

[TosToMy it paccMOoTpeHus: o0miero (TpexXMepHOTo) ciiydas ypaBHEHHH B ITOJIHBIX
middepennnanax ucnonapzyeMm (PU3NKO-MaTeMaTHYECKUH MOAX0A. 3aJaluM BEeKTOPHOE T0JIe
F=P(x,y,2)i +Q(X,Y,2)] +R(X,y,z)k. 3Bammmem ams Hero auddepeHIHaIbHOE
ypaBHEHHE

P(x,y,z)dx +Q(x,y,z)dy + R(X,y,z)dz =0 (7)

Kaxk nmpoBeputs, uto audpepeHnnanb-HOe ypaBHEHUE SIBIISICTCS YPABHEHHEM B TTOJHBIX
muddepeHnnanax, eciam OHO 3alUCcaHo B 00meM (TpexMepHOM) cirydae?

JInst 3TOro HEOoOXOJMMO W JIOCTATOYHO, YTOOBI BBIMOJHSIIOCH YCIOBHE MOTEHIUAIBLHOCTH

I10JIA
rotF =0
i J k
rotf =VxF=[0 & QR R q(a_P_a_ij R_P_g
ox oy oz oy oz oz OX ox oy
P Q R

Orcrona nomydaeM
R_Q ,P _R HQ_P
oy o0z "oz ox T ox oy

Orcroma crienyer, Kak 4YacTHBIA ciydail, ycnoBue I[puna (4) - ycioBue

1

NOTEHIUAIBHOCTH JUIS TUIOCKOTO BekTopHOro mois. dynkuuio U(X,Y,z), koTopas sBIsieTcs
MOTEHIMAJIOM TOJIsl, MO’KHO HailTH 1o opmyre

U(x,y,z) = TP(X, Yo Zo)dX +jQ(x, Y, Z,)dy + jR(x,y, z)dz (8)

Xo Yo z

rre  M(X,, Y, Z,)— HEKoTopas Touka W3 oOjacTH HempepblBHOCTH (yHKIMH P(X,Y,z),
Q(X,Y,2), R(X,Y,Z) 1 ux 4acTHBIX TPOU3BOIHBIX.

IIpumep

Jlokazate uTO gaHHOe ypaBHeHHe (Z—2X)dX+(z-2y)dy +(x+y)dz=0 SIBIISICTCS
ypaBHEHHEM B MOJHBIX AU depeHnnanax.

3nece P =z2-2X, Q=2z-2y, R=x+Y,

[TpoBepuM yciIOBHUS OTCHIIMATBHOCTH

PRy P Ry 500 o P
X

oy 0z 0z OX oy
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VYCoBHs BBIMOJIHSAIOTCS, 3HAYAT MOXHO Haxoauth (QyHkiuoo U(X,Y,z). OUKCUpys TOYKY
M, (Xos Yor Zo) = (0,0,0) , paccmoTpum npomsBosibHyt0 Touky M(X,Y, z). Torna

X y z
U(x,y,z) = J(zo —2x)dx +J‘(z0 —2y)dy +J(x+y)dz = —xz‘o —yz‘z +(x+Yy)z, =
0 0 0

= X*-y*+(x+y)z

IIpoBenem npoBepky

y2 2 |
66_U=6_ X ya+(x+y)z-=—2x+z:P
X X
[ 2 2 ]
b oyataye]_ ., g
[ 2,2 ]
‘Z_LZJ=6 X yaz+(x+y)z =x+y =R

VCoBHsE BBIIOJIHSIFOTCS, OTCIO/IA CICAYET OTBET
UX,y,2)=-X*-y*+(X+Y)z

Eciau panbiie mpogoyKaTh (U3MKO-MATEMATHYCCKYI0 HHTEPIPETALUI0, TO MOXKHO
BBIYHCIIUTH PabOTy AJIsl STOr0 BEKTOPHOT'O MOJIS MIPU HepeMenieHnn Tena ot Touku Mi(1,2,-1)
no  toukum  Mp(1,1,1). Tak  kak pabora  BeuHcHsgercs 1o  Qopmye:
A=UM,)-UM,)=-1-1+(1+1)-1+1+4-(1+2)-(-1) =8 [Ix.

References:

1. Shlyakhov AT, Shlyakhova AG. Analogies of physical tasks at the solution of the
differential equations: Materials of scientific session of scientists following the results
of 2008. Almetyevsk, ASOI, 2009; 313-316.

2. Shlyakhov AT, Shlyakhova AG. Dinamik in the differential equation: Materials of
scientific session of scientists following the results of 2009. Almetyevsk, ASOI, 2010;
236-243.

3. Shlyakhov AT, Shlyakhova AG. Rahmatullin MH. The physical tasks from dynamics
leading to the differential equations: Scientific notes of ASOI. Almetyevsk, ASOI,
2010; 310-318.

4. Shlyakhov AT, Shlyakhova AG. Research of the movement in a central symmetric
field: Materials of scientific session of scientists following the results of 2010.
Almetyevsk, ASOI, 2011; 290-293.

5. Shlyakhov AT, Varlamova AV, Shlyakhova AG. Modeling of the movement of a
material point under the influence of attraction force: Materials of scientific session of
scientists following the results of 2011. Almetyevsk, ASOI, 2012; 163-166.

6. Brodskaya TA, Larina LN. Mathematical modeling of real processes by means of
differential equations: Materials of scientific session of scientists of Almetyevsk state
oil institute. Almetyevsk, ASOI, 2009, T.1; 270-272.

7. Zaripova ZF. The differential equations in economic models: Materials of scientific
session of scientists of Almetyevsk state oil institute. Almetyevsk, ASOI, 2011, T.1;
267-271.

8. Shlyakhov AT, Shlyakhova AG, Varlamova AV. Analogies of the physical tasks leading
to differential equations: Materials of the All-Russian scientific and practical

3
Www.auris-verlaq.de Eastern European Scientific Journal




conference "An oil and gas complex: education, science and production” on April 14-
18, 2014. Part 2. Almetyevsk, ASOI, 2014; 112-115.

4
Www.auris-verlaq.de Eastern European Scientific Journal




