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Abstract:

In this paper we studied the solution of partial differential equations using
numerical methods. The paper includes study of the solving partial differential
equations of the type of parabolic, elliptic and hyperbolic, and the method of the net
was used for the numerical nods, which represents a case of finite differences. We have
two types of solution which are the internal solution and boundary solution. The
internal solution is based on the internal nodes of the net. The boundary solution
depends on the boundary nodes of the net, in addition to finding the analytical solution
of the equations to compare the results. We also discussed solving the problem of
Laplace, Poisson, For the importance of these equations in the applied side, Matlab was
used to find the values of tables for the values of border differences. We have derived a
new formula for the solution of partial differential equations containing three
independent variables.
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8| 1000 | O |-0,7654 |-14143|-1,84782,0020|-1,8478|-1,4143| -0,7654 | 0

#i(x:1,0) 0 |-0.5607|-1.0360-1,3536|-1,4651|-1,3536 |-1,0360 -0.5607 | 0
iz -4l 0 | 00038 |0.0071| 0.0091 [0.0100| 0.0091 [0,0071| 0,0038 | 0
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0%u N 0%u _ flxy) y

(sl Lyl
ulp = @(x,y)
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Uiy, = 25 t Uiy,

Upjpr — 2U5 tUjq

ui+1,j + ui_l'j + ui_j+1 + ui’j_l - 4-ul-,j = hzfu ver oees nan s ( 18)

ui,j

hZ

kZ

= fij e (17)

AV Al e Joans Juilly s h=k Al Lald 4 juadl Ualaall 028 Jagued]

s lgdat Lalall Ziseall s uUY Uoles prnad Aoleall 16 f(x,y)=0 ilS 1)

1

= - [ul‘+1’j + ul-_l'j + ui’j+1 + ui,j_l] ( 19 )

4

Aalral Baaa Aapay 450 5aal) Llal) vie Jall U 25 4 dalada (4 65 Sy i) (iasall (e

ui,j

1
Uij =7 [ui—l,j—l t U1 -1 T U141 T ui+1,j+1] -

1

4

(i-1,7+1)
L 3
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&

(Ol s

Gl g2 9 LY Clabidia - 7 S

roohY drua

[ui_l’j_l + ui+1’j_1 + ui_l’j+1 + ui+1’j+1] (20)
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A0,0), B(0,1),C(1,2),D(2,0) dkitesall tie ¢y gl 53 Usbaad Ly 3o Allisa s 20
Uy T Uyy = XY

Ulgp =2+y%, Ulpc =3 —x ,ulcp =2—Y ,u|sp = 2.

1 (18) Axpall (33 sk (e Aalaall Jalal) Jall Syl (Kay h=0.5 23l

H{E—E 'H]:—E,S H::—E ﬂi—l,i u—'l-i:l

Uy 5 1 25 Uy Uy iy, Uy |- 1_. b

1 1 1 1 11
u11=Z[u21+u01+u12 +u10]_1_6x1y1:Zu21+225+25+2_1_6EE
1 1 1 1 1
u21=Z[U31+u11+u22+u20]_Ex2y1=1u31+u11+2+2_E.1.§
1 1 1 1 31
u31:Z[U41+u21+u32+uZ0]_1_6X3y1=Z(1.5)+UZ1+1.5+2—1_6.§.E
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U1 = 2.154‘0 yUy1 = 1.9286 yUz1 = 1.6853

1(21) Gapeall 2285l 23 gasl) Sial) xie Aall o 2l oY)

1 111 1 1 71
u11=Z[uoo+u20+u02+u22]_5-5-5212+2+3+2_3_2:3_2:2'2188
1 11 1 1 31
u21=Z[ulo+u30+u12+u32]_§E=ZZ+2+25+15_E=E=1937

1

—12+2+2+1 3 —53—16563
4 32 32

S w

1
Uzq = Z[uzo + Uy + Uy + Ugp] — 3
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