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nl~un~~n'~ LAPLACE ~1~ APPLE II 

nI7un~~nI7 2 ~~~v~ Laplace t~~L~1; l~era~lon ~v~ 

Llebmanns ~~1v~,~~~ti7~nv~~1~PrOgram Appleso~~ basic un~~1 
a , 

s~eady s~a~e hea~ ~low ~~~~Ia 

2. ~n'~ DIFFERENCE") 

~~n,7 Laplace ~~~ dependen~ variable, 

Independen~ variable x,y ~~tilfi~ 
• 

u 

(a" u) I ( a x") + (a" u) I ( a"y") = l!." u = 0 .......... ( I ) 

~~nl~~,~~~a,~'~nl;~~~nu~~wU~L~~n1,a~n'~ dl~~erence 

= 

l!. x = 

, A .Ii 
n'~u~~\oIU't1 U 

l!.y = h 

••••••••••• ( 2 ) 
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"If! flO u 
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3 "If! flO u t + 1 • J • 
"If! 4 

.. 
flO ·U , 

"If! 5 
.. 
flO u 

• 

a ITERATIVE METHOD 

:r 

V(O.2) 

U(O,/) 

U(O,o) 

1. • J + 1 

t I J - 1 
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:3 .. 
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lAX .. 

d "nJ'I1 I 
• 

" ua.v 

U(Z 11 

• 'nJTi 2 • 

boundary of u 

• 
A y , 

X,i 

U(3.f} U(4,t) 

.. 

U(3,l> V(4,1J 

U(3jJl U(4,O) 
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( '(12 u)/( , (I ... 2) = 0 

Q~ 
n~~~~n11 Laplaoe ~UL~~U~~L~~~11~~~~1n~~L~gU~~n11 

(2) 'l,.u.iL~u 

u<l,J) = 1/4 lu(l+l,J) + u(l-l,J) + u(I,J+ll + u(I,J-l)1 

• • • • • • • • • • ( 3 ) 

10 em I-_________ u_~_=_o _______ .. _;I 

T 1 
u=O u=100 

l~_~ 
\.. u = 0 -------1.001\20 em 

LLU~LLNu1a'lt~tltln~1g 
8, ". "I d boundary UU 1~1U~1~1U u tlU 

• 
n11 i~era~ion n1'1tu~'li 

u(I,ll = 2 u(2,l) = 7.5 

, ''1 d LLYlU~1 boundary oond I ~ I on U~~n11n 3 

u( 1 , 1 ) = u(2,2)/4 

u(3,1) = 30 

u(2, ll) = {u(I,I) + u(3,2)}/4 

l~g1htl~ 

1tl\J~ 1 

u(3,ll = 
Liebmanns 

u( 1 , 1 ) = 
u(2,ll = 
u( 3,1) = 
u( 1,1) = 
u(2,1) = 
u( 3, 1) = 

{u(2,2) + 100}/4 
d v d 

~~L1~~~U 

7.514 

(1.875 + 30)/4 

(7.969 + 100)/4 

7.969/4 

= 1. 875 

= 7.969 

= 26.992 

= 1.992 

(1.992 + 26.992)/4 = 7.246 

(7.246 + 100)/4 = 26.812 
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Fl1U'lCll1v'1lJ1'-H .. UJ L\a~'tun1'TFl1U'lCll u(3.1) ~~~'-n u(2.1) 

n 

o 
I 

2 

3 

4 

5 

6 

d 
fl1"1~'n 1 

u( 1.1 ) 

2 

1.875 

1.992 

1. 812 

1.789 

1.786 

1.786 

u(2.1) u( 3.1) 

7.5 30 

7.969 26.992 

7.246 26.812 

7.156 26.789 

7.144 26.786 

7.143 26.786 

7.143 26.786 
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'" 
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.,d I d , 
7un 6 Uaf\~A"l final values n~f\~,,)~ ~ .--- . 



• 

-71-

4) iu~un~~ Applesof~ 

-ULlsr 

10 REt1 ' A , pr-ogr-am to sol ;ie ' LAPLA 
CES 'eqn. onrectangular- ' r-egL 
on by LIEBt'lANNS METHOD , 

20 REM X Number-of point in x-d , 
-- " "'-i rect'i orT'''-' --- '~~-'' Y-'1\Iumber- '0-1' ,­

point i~Y~di~ecti~~ " 
N Number-of 'iterations 

30 INPUT "X=";'X "" ",'; 
40 ' INPUT "Y=,,;Y'-- .. . ,"- "-, 

50 PF:INT: PRINT , "INITIAL VALUES 
-- .. -- , '~: ' PRI NT '- ' .. " ' : -- ' ,-, ' - ':- '7 - ':- .. " 

60 DIM U(X;Y),UU~X,V) 
70 FOR I ~ 0 TO X: FOR J ~ 0 TO 

Y: READ U ( I , J ) 
80 DATA O,O,O,O,O,O,lq,15,20,60 

,0,15,20,80,120,0,20,70,170, 
. -180; (>,60 ", 16(t , -200~240; 0 ', 75,~15" 

0,225,300 
90 PH I NT n U ( II ; I ; .]; II ) = /I ; U ( I , J) -

100 !\lEX!" ,J,! 
110 N - O: XX = X - l : YY = Y - t 
120 K ~ 0: FOR I - 1 TO XX: FOR J 

- - 1 TO YY 
1 3 0 UU ( I , J) = ( U (I + 1 , J ) + U ( I -

1, .] ) + U(I,J + 1) + U ( I,.] -
li) / 4 

14(; ! F ASS {U ( I, J ) - UU ( I , J ) > 
.0001 THE~! K = K + l;U(I,J) = 

' - UU (I ;J-' -, -,-... .. '" .. , .. 
150 NEXT.J, I 
160 N = N + 1: PRINT N; spe c 21; 
170 IF K - 0 THEN 190 
180 GOTO 120 
190 FF~INT: PRINT "FIN~~L Vt4LUEsn 
~-.. - -. -: ···PRINT 
2eo FOr: I -

Y 
o TO X: FOR J ~ 0 TO 

21 (:. PF:! NT "U ( II ; ! ; J; II ) = Cf ; U ( ! , J ) 
220 NE XT J :t "! 

"UR!..!!'! " 
X=5 
Y~4 

• 
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d 
¥l''''~Y1 2 

, 
"~~~~, intital values "ati final values 

U (0 1. ) =0 
U(G2)=O 
U~ (3 ) ;O 

U(04)=O 
U ( 10) =::) 
I ! .' 1 ~ i :::; ~ tl , 
'-' " ~ .. ... '.' 

I ~ I 1 ",:!", _ '?f-' 
-' \ .... --" - . .;... ... ' 

UC2l ) =!5 

U(30 ) =O 
tJ ·: 3 1) :=20 
L!(32 ) ::::7C 
U:33}==1 70 
U (3!l·) =180 
U (40 )=O 
!j (41 ') ~60 
U(42}=160 
U(43)::200 
!J (' 44 ~ ::::240 
U (50) = ~') 

U(51):::::7~S 

l~ (52 ) =150 
1....:(53) =225 

L: (00 ) -·:::0 
U ~:)1) =O 

U -( (;2 ) =-: C: 

U (03) = :.) 

U(04)=O 
!....: ( 10) =C 

! _ ' ~ 21 ~=~;O.0001799 

U(22 ) =60.0001929 
U(Z3)=90.000!799 
~(24)=:20 

U(30)=O 
U( 31 1 =45 .0002373 
U!32l=90.0002544 
U( 33)=135 .C0C=37 

U(40) =O 
U(41)=6C.Q001935 
U~42)=120 l>00020 7 

· U{~3)=186·_bOC194 
l; ( 4 .. 1=) ==240 
!j (5(~ )-=0 

:J(S:L) ::::7'5 , 
! ~ tC'?\ = .. c:.~n _, ... J_ " "' ___ -.. 

U' (53 ) =22.5 
L! C54i :-=300 
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