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Problem description

See last page for problem description.

Instruction to running the program

The program for this project was written in MATLAB 6.5
To run, please follow these instructions:
1. Copy the content of the floppy disk attached to some location on your hard disk.
Assume you copied the content of the floopy disk to a folder called C:\TEMP.
2. ‘Add the folder CATEMP to MATLAB path by following these instructions:
Open MATLAB, then select FILE> SET PATH-> Add Foler->
Now navigate to select the folder C:\TEMP.
Now click SAVE.
3. Now ready to start the program. From MATLAB console, type the following
command:
nma_MAE _proj_4
4. Now the program will run and will produce the output shown below.



4. Example run and output of program |
3 >> nma_MAEI185_proj_4 .
- Mot
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8.101 11123 13.020 14.710 10.002 10.914 17.190 10.914 10.002 14.719 13.020 11.123 9.101 7.227 5301

0.139  11.760 14.481 17.211 19.718 21.757 23.083 23.540 23.083 21.757 10.718 17.211 14.431 11.760 9.138 6.676

10.895 14.247 17.871 21.616 25.187 28.165 30.120 30.797 30.120 26.165 25.187 21.618 17.871 14.247 10.805 7.848

12345 16.484 21.130 20.105 31261 35.505 38.435 30.410 38.435 35505 31.251 26.105 21.130 16.484 12346 8.754

18.135 23.080 30.783 38.028 44.528 48.615 4D.073 48.616 44.528 38.028 30.783 23.980 18.135 13.266 9.232

16.620 26.800 34.010 46.660 66.876 61.626 03263 61.526 66.876 46.560 34.610 26.009 18.820 13.353 ©.088

|

12238 17.863 26.000 71.002 78.354 70.000 78.354 71.002 53.378 37.438 25.000 17.883 12238 8.127

: 4 05890 14.565 22.407 35.537 58.623 100.00D 100.000 100.000 100.000 100.000 58.623 35.637 22.407 14.585 9.5890 6212

5341 8.381 13.618 23.663 45.570 100.000 100.000 100.000 100.000 160.000 46.576 23.683 13.618 8.381 5.341 3.393
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Appendix

Source code

function nma_MAE185_proj_4()
%

% SOlves project #4 for course MAE 185
% UCI, spring 2003.
%

% See report for full description of problem and

% output.

%

% AUthor: Nasser Abbasi
FALSE = 0;

TRUE = 1;
TOLERANCE=0.0001;

nRow = 11;
nCol = 11;

Z = zeros (nRow,nCol);
W = zeros(nRow,nCol);

%Now add the voltage

Z(nRow-1,1:3) = 100;
Z(nRow-2,1:3) = 100;

while(1)
Z_old=z;

for(i=1:nRow-1)
for (j=1:nCol)

if( (1 == 10 | i==9) & (j==1 | j==2 | j==3))

else
if (i==1)
top = W(end-1,3):
if(j~=nCol)
right=z(i+1,3);
else

right = W(end-i+1l,end-1);

end
btm=2(i+1,3);
if(j~=1)
left=2(i,j-1);
else
left=2(i,j+1);
end
else
if(j==1)
left = 2(i,j+1);
right=2(i,j+l1);
top=Z(i-1,3j);
btm=2 (i+1,3j);
else
if{j==nCol)

right = W(end-i+1,end-1);

top=2(i-1,j):
left=2(i,j-1);
btm=2(i+1,3);

-else
top=Z(i-1,3);
left=2(i,j-1);
right=27(i, j+1);
btm=2 (i+1,75);

end

end
end

Z(i,j)=top+btm+left+right;
2(i,j)=2(i,3)/4;
end
end
end



C=2;
C(nRow-1,1:3) = 0;
C(nRow-2,1:3) = 0;
[maxRow, mazRowIndex]=max (C) ;
[maxEle, maxColIndex]=max (maxRow) ;
pos=[maxRowIndex (1), maxColIndex(1)}; +
%x=pos(1l):
y=pos(2);
eps=abs ( (Z(x,y) - 2_old(x,y)) / Z(x,y) ) * 100;
if( eps < TOLERANCE )
break;
end
end

W(end,:) = 2(1,:);

for (i=1:nRow)
W(end-(i-1),end)=2(i,end);
end

while(1)
W_old=W;

for (i=2:nRow-1}
for(j=1:nCol-1)
if(j==1)
left = W(i,j+1);
right=W(i, j+1);
top=W(i-1,3):
btm=W(i+1,j):
else
top=W(i-1,3);
left=W(i,j-1);
right=W(i,j+1);
btm=W(i+1,3);
end
if(i==9 & j==9)
1z
end

. W(i,j)=top+btm+left+right;
W(i,j)=W(i,j)/4; :
~end
end

[maxRow, maxRowIndex]=max (W(1l:end-1,1l:end-1));
[maxEle, maxColIndex]=max (maxRow);
pos=[maxRowIndex (1) ,maxColIndex(1)};
x=pos(1);
y=pos(2);
eps=abs ( (W(x,y) - W_ old(x,y)) / W(x,y) ) * 100;
if( eps < TOLERANCE)
break;
end
end

$Now add the other halfs from symmetry
Zfull = zeros( nRow, (nCol+nCol-1) );
Wfull = zeros( nRow, (nCol+nCol-1) );

for (i=1:nRow)
k=0;
for(j=nCol:-1:1)
k=k+1;
2full(i,j)=2(i, k);
WEull(i,3)=W(i, k);
end
end
Zfull(:,nCol:end)=2(:
Wfull(:,nCol:end)=W(:
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RN
figure;

subplot (2,1,1);
mesh(Zfull)

view(-116,64)

title('Z plane');
xlabel('x');

ylabel('y');

zlabel ('Voltage');
$setAxisLimits;



gWhV subplot(2,1,2);

i mesh (Wfull)

| view(-109,52)
title('W plane');
xlabel ('x'):
ylabel ('y'):
zlabel ('Voltage');
$setAxisLimits;

plotit (Zfull,'2');
plotit (Wfull, 'w');

figure;
subplot(2,1,1):
clabel (contour (Zfull), 'FontSize"',8);
! title('Contour plot of the Voltage level in the 2 plane');
: setAxisLimits;
: xlabel ('x cm');
ylabel('y cm');
i colorbar;

subplot(2,1,2);

clabel (contour (Wfull), 'FontSize"',8);

title('Contour plot of the Voltage level in the W plane’);
setAxisLimits;

xlabel('x cm');

ylabel('y cm');

colorbar;

figure;

subplot (2,1,1);

! contourf(2full):; .
title('Full Contour plot of the Voltage level in the 2 plane');
setAxisLimits;
xlabel('x cm')
ylabel('y cm')
colorbar;

L\ ‘ subplot(2,1,2);

contourf (Wfull);

title('Full Contour plot of the Voltage level in the W plane');
setAxisLimits;

xlabel('x cm');

ylabel('y cm'});

H colorbar;

s
;
;
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%

FETLILTLELLE5%%
function plotit (M, name)

figure;

[nRowsFull, nColsFull]=size(M);
plot (nRowsFull,nColsFull, '**);
hold on;
‘plot(1,1,'*');
XLim(({1,nColsFull]);
YLim(({1,nRowsFull]):

ﬁ
:
]
!

for(i=1:nRowsFull)
yCoord=nRowsFull-i+1;
for(j=1:nColsFull)
xCoord= nColsFull-j+1;
val=sprintf('$.3f',M(i,3j));
text (xCoord, yCoord, val, 'FontSize',7);
end
end

title(sprintf('ss plane Voltage values',name));
xlabel ('X em');
ylabel('Y cm');

setAxisLimits;
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%
%

FEETHIIIILIHHVIRANNS

function setAxisLimits()

newXlabel={1 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19);
l=get (gca, "xtick"}); "’ .
l=linspace(1l(1),1{end),length(newXlabel)};

set (gca, "xtick',1); :

set (gca, *xticklabel’, newXlabel):

newYlabel={0 1 2 3 4 56 7 8 9 10);
l=get (gca, 'ytick'):
l=linspace(l(1),1{end),length(newYlabel));
set(gca, 'ytick',1);

set (gca, ‘yticklabel', newYlabel);



