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V-(Vxa)=0 (v.15)
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Flowchart of 3-H component for rectangular waveguide

s

domaini
domain2
labt mappinghode
labf3 {  initdling and
labf10 find node touching interface
Tfabi3 find node touching E wall H wall
¥
is egen value
labf16 I ¥
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labf2m torm wave equation l,
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%************

%main program

O kA Aok Rk

runmod %%call for mmmode

if rmfg==1
cle
fprintf{"\m\n’)
dl.Sp(' ***********************%’-**********************************')
disp(’ * )
disp(' *  Vectorial Finite-element Method Without )
disp('* Any Spurious Solutions for Electrically *1)

disp(' * and Magnetically Anisotropic Wavegniding Problems *')

disp(' ¥  Using three Magnetic-Fields Component by *1)

disp('* modified penalty method. )

disp( * )

dlsp(' *************=!=*****************************#**************’)

end

if imfp—1

while 1
fprintf{("n\n’)
disp(* Do you wish to run program’}
disp(" 1. yes")
disp(’ 2. no")
temp=input(" input your selection >> ");
if (temp==2)|(temp==1),break,end
end '

else

temp=1; %data for backgrouﬁd mode



Lk

end

_ if temp===2 break,end

clear all
save dhdfmat

save infor.mat

format short

runmod

tic

domainl

timedl=toc;

if (ehinfg=1),break,end

if disfg==2 %non-dispersive media

- tig

domain2 %call for permeability and ﬁennittivity
timed2=toc;

end

if disfg==2

if rmfg=—1
while 1
fprintf{"n\n")
disp(* select your eigen value')
disp(* 1. kO is eigen value")
disp(" 2. beta is eigen value’)
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kGfg=input(’ input your selection >> *);

if (kOfg==1){(kOfg==2),break end

end

else

kOfg=1; %data for background mode
end
else

kOfg=2; %media is dispersive

end

if rmfg—1

while 1
fprinti{"\n\n")
kOmn=input(’ input the minimum value for k0 axis >>*);
kOmx=input(" input the maximum value for kO axis >>");
if (kOmn>=0)&(kOmn<k0mx) break end

- end

else

kOnmn=4;

KOmx=16;

end

if (mhtnfg~=1)
if rmfg=—1
while 1
forintf"n\n’)
disp(* select your range for beta/k0 axis')
disp( 1. automatic adapt range’) |
disp(* 2. custom adapt range")

lifg=input(‘input your selection >>");



if (ﬁfg"—%l)i(ﬁfFZ),break,gﬁd
end '
else _
lifg=1; %data for béckground mode
end
else
lifg=2; %data for dispersive media

end

if lifg==2
while 1
ne_fmn=[0,0];
nefmx=[0,0];
if rmfg==1
 fprintf(o\n)
nefmuo(1,2)=input(* input minimura value for beta/k0 axis >> ;
nefmx(1,2)=input(* input maximum value for beta/k0 axis >> %
else
nefmn(1,2)=0; %data for background mode
nefimx( 1,2)=9;
end
temp=(nefimx(1,2)>nefmn(1,2));
if (temp==1)
clear temp;
timelt=0;
save dsltf.mat nefion nefinx kOmx kOmn
break
end
end

else
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limit

end

if ewfg==2 %rectangular cross-section wave guide
if fmfgzl

fprintf"\n\n')

disp(' A B")
disp(’ "
disp(’ | .
disp(' | )
disp(' | waveguide )
disp(" | ¥
disp(* | Y
disp(* D
disp(' D C)
fprintf{("\n')

disp(' Impose boundary condition")
disp(’ Enter 1.for H wall’)

disp(’ 2 for E wall)

disp(’ 3.for not inpose anything")
fprintf(*\n')

while 1
abside =input(' AB side >>");
if abside=—1}abside==2|abside=3 break,end

end

while 1
beside=input(' BC side >> *);
if beside=1{beside==2{beside==3,break,end
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end

while 1
edside=input(" CD side >> ');
if cdside==1|cdside==2fcdside==3 break end

end

while 1
daside=input(' DA side >>");
if daside==1 [daside==2|daside==3,break,end

end

else Ydata for background mode-
abside=2;
beside=2;
cdside=2;
daside=2;

end
else %circular cross-section waveguide

if rmfg=—1

fprintf"\n\n')

disp(* Select model for calculation')
disp(’ 1.full model V)

disp(* 2.quater model )

fufg=input(’ input your selection >> *);
else

fufg=1;

end
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if fufg==1
if rmfg==1
forinti(\n\n’)
disp(* Select wall of waveguide )
disp(’ 1. Hwall))
disp(" 2. E wall)

wafg=input(’ input your selection >> *);

else
wafg=2:; %data for background mode

end

else

if rmfg==1
fprintf("\n\n')
disp('A”)
disp(*ny -
disp(* *9)
disp(* *)
disp(* )
disp(*  *)
dip(*  *
disp(* )
disp(‘* *9

disp(* **# x *xkxw x 1)

disp('C B"

fprintf{"n’)
disp(' Impose boundary condition’)
disp(' Enter 1.for H wall')
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disp(’ 2.for Ewall)
disp(  3.for not inpose anything®)
fprintf{"n’)

while 1
abside =input(' AB side >>');
if abside==1{abside==2|abside===3 break,end

end

while 1
beside=input(' BC side >>');
if beside==1}bcside==2Jbcside==3 ,break,end

end

while 1
caside=input(' CA side >>");
if caside=~1|caside==2|caside==3 break, end

end

else %data for background mode
abside~=1; .

beside=2;

caside=2;

end

end %fufg
end Y%cwig

if rmfp=—=1
while 1
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fprintf"\n\n’)

disp(’ select choice when finish work")
disp(" 1. quit matlab")

disp(' 2. stay at prompt")
afg=input(‘input your selection >> *);
if (qfg==1){(qfg==2),break,end

end

else

afg=2;

end

if rmfg==1

fprintf\n\n')

span=input(’ input order of trial finction >> Y);
else

spap=l;

end

if rmfg==1
while 1
fprintf("n\n’)
fprintf(' select mesh pattern. \n')
fprintf’ 1. type A \n')
forintf’ 2. type B \n")
mhfg=input( input your selection >> *);
if (mhfg==1){{mhfg=2),break,end
end
else
mhig=1; %data for background mode

end
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if rmfg—1

fprintf"\n\n")

s=input(’ input penalty factor >>");
else

§=(1/2.289)"2;

end

if rmfg==1

fprintf("n\n")

disp(* Do you want to plot field pattern ")
disp(' 1.ves")

disp(* 2.0 %)

ptafg=input(' select >> );
else

ptafg=2;

% background mode

end

if rmfp==1

forintf{"\n\n')

disp(’ DO you want to see used memory ')
disp(* 1.yes")

disp(’ 2. no ")

sefg=input(’ select >>");

clse

sefg=2;

end

if rmfg=—1
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fprintf{"\n\n")

inl=fnput(" nuﬁlber of interval >>*);
else |

inl=1;

end

if rmfg==1 ’
for loop1=1:inl
fprintf{"\n\n)
if (kOfg=1)
forintf(" Imput min t-normalized beta of interval %g ',loop1)
min(loop!)= input(’ >>");
fprintf(* input max t-normalized beta of interval %g ',loopl’)
max(Joop!)=input(' >>");
else
fprintfl’ input min t-normalized freq. of interval %g 'loopl)
min(loopl)=inpui('>>";
fprintf(’ input max t-normalized freq. of interval %g ',loop1’)
max(loop1 )=input(* >> ");
end
istcp(lo_opl)=input(‘ input step >>");
end
else
min(1)=13 4;
max(1)=36.8;
istep(1)=(34.5-13.4)/48;

end

temp96=0;
for loop1=l':in1
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temp99(loop1)=((max(loop1)-min(loop1))/istep(loop L))+1;
temp 1=termp99(loop1);
temp99(lqopl)wound(temp 1);

Yemimber of input data in each interval

temp96=temp96-+temp99(loop! );

%total number of input interval

if loopl=1

temp95(loop1)=0;

else ‘
temp95(loop1)=temp95(loopl-1)+temp99(loopl-1);
%offset of each interval

templ=ternp95{loop1);
temp95(ioopl)=round(templ );
end
clear templ;

end

P

if ewfg==2

save infor.mat kOfg lifg abside beside cdside daside gfg span...
inl min max istep dofg disfg temp95 temp96 ...
temp99 mhfg mhinfg ehtafy cwfg pinfy sefg s

else
if fufg==]
save infor.mat kOfg lifg qfg span wafg fufg...
inl min-max istep dofg disfg temp95 temp96 ...
temp99 mhfg mhinfg ehtnfg cwfg ptafp sefg s
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else

save infor.mat kOfg lifg abside beside caside gfg span ...

inl min max istep dofg disfg temp95 temp96 ...

temp99 mhifg mhinfg ehtnfp cwig ptnfg sefs s
end

end

G sk ok e kol ok okl ok e ok bk ok

%initaulize calculating time
96***************************
time4=0;

timesS=0;

time9=0;

timel 8=0;

time11=0;

time12=0;

time14=0;

if cwfg==2 Y%rectangular waveguide
time1=0;

time8=0;

time10=0;

time3=(0;

time2=0;
else Y%circular cross-section wavegnide
time21=0);

time28=0);

time23=0;

time22=0;

end
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flag99=0;

if ewfg==2 %réctanguiar waveguide

if (span==1)
labfl %mapping
if disfg==2 %non-dispersive
. 1abf8 Y%initualize permeability and permittivity to cach element

1abf10 %find node touching interface

end

labf3 %find node touching E wall and H wall of waveguide
else

labfal %mapping {second order)

if disfg==2 %non-dispersive

1abf8 Yinitualize permeability and permitlivity to each element

{abfald %find node touching interface
end

‘ labfa3 %find node touching E wall and H wall of waveguide

end

else Ycircular cross-section waveguide

if fufg==1
labf41
else

labf21 %mapping

end

if disfg=2
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if fufg==1

labf48

else

1abf28 %initualize permeability and epsilon

end
end

if fufg==1

labf43

else

1abf23 %find node touching E wall and H wall

end
end

for loop98=1:in!

loop99=1;

while (loop99<=temp99(ioop98))
temp98=(loop99-1)*istep(loop98 Hmin(loop9s);
acomp=(temap95(loop98)+loop99)*100/temp96;

if ewfg==2 %rectangular waveguide

if (span==1)
if disfg==1 %dispersive
tic

domain2
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timed2=toc;
1abf8 %einitualize permeability and permittivity to each element
labf10 %find node touching interface
end
if kOfg=—1
labf2m %form wave and divergence matrix
else
labf2
end
else
if disfg==1 %dispersive
tic
domain2
timed2=toc;
labf8 Ybinitualize permeability and permittivity to each element
labfal0 %find node touching interface
end
labfa2 %second order

end

else Ycircnlar cross-section waveguide

if disfg==1
tic
domain2
timed2=toc

if fufg==1
labf48
else
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1abf28

end

end

if kOfg—1

if fufg==1
labf42m
else
1abf22m

end

else
labf22

end

end Y%cwig=2

if kOfg==1

labfl1m %impose boundary condition

1abf12 %form eigen matrix where k0 is eigenvalue
else

labfl1

labfl4

end

if ptafg==1 %plot field pattern

labfo
1abf18
labfl9
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labf20
else
labf4
labfs

end

if flag99==0 %record time
1abfl13
flag99=1;

end

loop99=loop99+1;

end
end

clear
save finish.mat

load infor.mat

if (gfe==1)
quit

end

78





