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Annotation: The aim of this paper is to prove the following obtaining an approximate
solution of mathematical physics equations of several variables by means of Taylor series.
For example use 2 variables and the Dirichlet boundary condition. Easily generalized to
3,4,5,6,... variables and the Robin boundary condition and the Dirichlet boundary condition.

Abstract. The aim of this paper is to prove the following obtaining an approximate solution
of mathematical physics equations of several variables by means of Taylor series. For
example use 2 variables and the Dirichlet boundary condition. Easily generalized to
3,4,5,6,... variables and the Robin boundary condition and the Dirichlet boundary condition.
Definition 1. For example

azq)(xlvx2)

92D (x1,x7) 92d(x1,x2)

92D (x4 ,x7)
f1(xq, x2) oxoxs + f2(x1,x3) 9x,0%, + f3(x1, x3) %10, + fa(x1,x3) T oxm +
2
JACTED) % + f,(x1,x,) = 0 on Q is the equation of mathematical physics.
2

Definition 2. The Dirichlet boundary condition is ®(x,,x,) = g(x;,x,) on dQ.

Definition 3. f;(x1,0 + Ay, 20 + h2) = Tk sky<ny Wik, i, 52 + Ry (%10 + hy, x50 + hy)
and Ry, (%, + hy, X209 + hy) = 0 0n Q.

Definition 4. ®(x1 + hy, x50 + h2) = Yk vky<ny Wokyk, B52 + Ry (10 + hy, x50 + hy)
and Ry, (%10 + hy, x50 + hy) = 00N Q.

Definition 5. 0 = Yy 1x,<n, OR¥%2 + Ry, (x40 + Ry, x50 + hy) and Ry, (%10 + hy, X2 +
h,) =0on Q.

Definition 6.

62d>(x1'0+h1,x2'0+h2) _ kik
fl(xl,O + hl'x2,0 + hZ) dh,0h, - Zk1+k25n1 W&’ﬁkzh 12 +Rn4(x1,0 + h1,x2,0 +

hy) and Ry, (x10 + hy, x50 + hy) = 00N Q.
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Definition 7.
0%®(x1,0+hy X20+ha) _
fo(x10 + ha 250 + ) dhy0h, B

hy) and R, (%10 + hy, x50 + hy) = 00N Q.

kyk
Dty +hy<ny Woke ik, BV 2 + Ry, (%10 + h1, X0 +

Definition 8.
62d>(x110+h1,x210+h2) _ kik
f3 (%10 + h1, x50 + hy) onion, = Ty tkazng Wio ki 92 + Ry (21,0 +

hy, x50 + hy) and R, (%10 + hy, x50 + hy) = 00N Q.

Definition 9.
0d(xq9+hyx20+h2)
f4(x1,0 + hyxp0 + hz) Gra ah11 zotha) ki rkysng Witk k, 152 + Ry (x1,o + hy,xp0 +

hy) and R, (x10 + hy, x50 + hy) = 00N Q.

Definition 10.
0d(xq9+hyx20+h2)
fs (x1,0 + hy,x30 + hz) Gra ahlz zotha) ko tkypsng Wizge k, N2 + Ry (x1,o +hy, x50+

h,) and Ry, (x10 + hy, x50 + hy) = 00N Q.

Theorem 11. Using the definitions of this article, we get coefficients of Taylor series of
®(x10 + hy, %20 + hy) ® T iy<ny W ok, B¥1¥2 as the solution of a system of linear
equations.

Proof. Let W, x, «, be unknown variables y; ,,. Let [ be a maximum of ny, ny, nz, ny, ns, ne,

n,, ng. Letlyand [, bel; +1, <land 0 <[, and 0 < [,. Consider a coefficient of hilhéz.

62¢(x110+h1,x2'0+h2) |

The coefficient of hilhéz in i (210 + Ry, X209 + hy) hoon
1 1

S

05’(111511; and OSkzylslz; and 05’(112511; and OSkzyz Slz; and k111+k112 =ll; and k211+k212=lz

Wik 1kos (k1,2 + 2)(k1,2 + 1)}’k1,2+2,k2,2-

62<I>(x110+h1,x210+h2) |S
dh,dh,

The coefficient of hilhéz in f, (xl,o + hy, x50 + hz)

05’(111511; and OSkzylslz; and 05’(112511; and OSkzyz <l,; and k111+k112 =l;; and k211+k212=lz

Wa ey 1 deps (K22 +2) (Ko + 1)Viey iy 42

62<I>(x110+h1,x210+h2) |S
dh,dh,

The coefficient of hilhéz in f3 (xl,o + hy, x50 + hz)

05’(111511; and OSkzylslz; and 05’(112511; and OSkzyz Slz; and k111+k112 =ll; and k211+k212=lz

Wi ey 1y (r2 + 1) (kg + )iy 41k 501
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6d>(x110+h1,x210+h2) |S

The coefficient of K2 h2 in £, (10 + Ry, X0 + h)

05’(111511; and OSkzylslz; and 05’(112511; and OSkzyz Slz; and k111+k112 =ll; and k211+k212=lz

W4,k111,k211 (k1,2 + 1)yk112+1,k212'

6<I>(x110+h1,x210+h2) ig
ah,

The coefficient of hilhéz in fs (xl,o + hy, x50+ hz)

05’(111511; and OSkzylslz; and 05’(112511; and OSkzyz <l,; and k111+k112 =l;; and k211+k212=lz
Ws ke, 1 kas (kop + 1)}’k1,2,k2,2+1 :

The coefficient of 'R in fi (x10 + hy, %50 + hy) is W, - The coefficient of h*h2? in 0
is 0.

We get the coefficient of A2 h2 in fi (x; o + hy, x50 + hy) + fs (10 + hy, Xp0 +

0D (x1,0+h1 X2 0+h2) D (x1,0+h1,X20+h2)

hz) dh, + ﬁl-(xl,O + hla X2.0 + hZ) ahy +f3 (xlyo + hl! X2.0 +
0%®(x10+h1X20+h2) 82®(xq,0+h1,x20+h2)

, otha) * 072 4 +

hz) 6h16h2 f2 (xl,O + hl! xZ,O + hz) ahzahz fl(xl,O + hl’ xZVO
6ZCI>(x1 0+h1,X2 0+h2) .

h : : is

2) dh,0h,
We 1, t

05’(111511; and 05](211512; and 05’(112511; and OSkZ,Z <l,; and k111+k112 =l;; and k211+k212=lz

Ws k11 kzs (kz,z + 1)}’k1,2,k2,2+1 +

05’(111511; and 05](211512; and 05’(112511; and 05]{212512; and k111+k112 =ll; and k211+k212=12

Wiky1kss (k1,2 + 1))’k1'2+1,k2‘2 +

OSkLlSll; and 05’(2'15[2; and 05](1'25[1; and 05’(2'25[2; and k1'1+k1'2=ll; and k2'1+k2'2=12

W3 k11 ks (kyz+ 1) (ko + l)yk1,2+1xk2,2+1 +

2.

05](1'1511; and 05’(2'1512; and 05](1'2511; and 05’(2'2512; and k1,1+k1,2=ll; and k2'1+k2v2=lz

Wz,klyl,kzyl (kz,z + 2)(k2,2 + 1)yk1,21k2,2+2 +
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05’(111511; and OSkzylslz; and 05’(112511; and OSkzyz Slz; and k111+k112 =ll; and k211+k212=lz

Wi ks 12 (kl,z + 2)(k1,2 + 1)}’k1,2+2,k2,2

and using the definitions 1, 5 we get Wg; ;, +

2,

05’(111511; and 05]{211512; and 05’(112511; and OSkzylez; and k111+k112=ll; and k211+k212=12

Ws k11 ks (kz,z + 1))’k1,2,k2,2+1 +

2.

OSkLlSll; and 05’(2'15[2; and 05](1'25[1; and 05’(2'25[2; and k1'1+k1'2=11; and k2'1+k2'2=12

Wik 1kss (k1,2 + 1)3’k1,2+1,k2,2 +

05](1'1511; and 05’(2'1512; and 05](1'2511; and 05’(2'2512; and k1,1+k1,2=ll; and k2'1+k2v2=lz

W3 k1 1k2 1 (kiz+1)(kgo + 1)yk1,2+1vk2,2+1 +

05’(111511; and 05](211512; and 05]{1,2511; and 05](212512; and k1,1+k1,2=ll; and k211+k212=12

Wz,klyl,kzyl (kz,z + 2)(k2,2 + 1)yk1,2vk2,2+2 +

05’(111511; and 05](211512; and 05’(112511; and 05](212 Slz; and k111+k112 =ll; and k211+k212=12
W1,k1,1,k2,1 (k1,2 + 2)(k1,2 + 1)yk1,z+2,kz,z =0

We have m%& linear equations and (lJr'b’)zﬂ unknown variables. Using the Dirichlet
(14+3)(1+4)

boundary condition we get

+3)(1+4) (1+1)(1+2)
S=
{x1,5a xz,s}s=1 2 2 € 00 then we have (D(staxz,s) = Yk, +hy<i+2 Yiey ke, (xl,s -

_ (l+1)2(”2) linear equations. If

951,0)’(1 (xz,s - xz,o)k2 = g(x1,s,x2,s) .

We obtain (H?’)Zﬂ the unknown variables and Wr?»)zﬂ the linear equations. Find yy ., -

Finally, we obtain ®(x10 + hy, %20 + hy) & Tg, rry<i+2 Vi, 2
Theorem 12. Easily generalized to 3,4,5,6,... variables and the Robin boundary condition.

Proof. The proof is left to the reader.
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This method is applicable to the majority of the equations of mathematical physics, but, if
system of linear equations is well-posed problem, then we have the approximate solution of
the equation of mathematical physics, else the method is not suitable.
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