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with no gate

make a matrix

cl earvars

el e=dl nread(' hws. el el. txt");

nod=dl nr ead(' hws. nod. t xt");

a_mat =zer os(| engt h(nod));

c_mat =a_nat ;

mar k=ones( 3) ;

for k=1:1ength(ele)
e_nod=el e(k, 2: 4);
x_e=nod(e_nod, 2);
y_e=nod(e_nod, 3);
delt_x(1)=x_e(2)-x_e(3);
delt_x(2)=x_e(3)-x_e(1);
delt_x(3)=x_e(1)-x_e(2);
delt_y(1)=y_e(2)-y_e(3);
delt_y(2)=y_e(3)-y_e(1);
delt_y(3)=y_e(1)-y_e(2);
a_area=0.5*(x_e(1)*delt_y(1)+x_e(2)*delt_y(2)+x_e(3)*delt_y(3));
for i=1:3

for j=1:3
amat _e(i,j)=-(delt_x(i)*delt_x(j)+delt_y(i)*delt_y(j))/
(4*a_area)

a_mat (e_nod(i),e_nod(j))=a_mat(e_nod(i),e_nod(j))+amat_e(i,j);

c_mat (e_nod(i),e_nod(j))=c_mat(e_nod(i),e_nod(j))+mark(i,j);
end
end
end
% nmodi fy A matrix base on the boundary condition
i ndex_1=nod(nod(:, 3)==0,1);
i ndex_2=nod( nod(:, 2)==0,1);
i ndex_3=nod(nod(:, 3)==4,1);
i ndex_3=[i ndex_3; 24, 27; 28] ;
i ndex_master=[index_1;index_2;index_3];
a_mat (i ndex_naster, : ) =0;
% mat (:, i ndex_mast er) =0;
for i=1:1ength(i ndex_master)
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a_mat (i ndex_master(i),index_master(i))=1
end
% build B array
b_ary=zeros(l ength(nod), 1);
b_ary(i ndex_1)=0;
b_ary(i ndex_2)=nod(nod(:, 2)==0, 3)/4;
b_ary(i ndex_3)=1;
% sol ve for solution
u=a_mat\b_ary;
% pl ot
figure()
triplot([ele(:,2),ele(:,3),ele(:,4)],no0d(:,2),nod(:,3));
hol d on
trisurf([ele(:,2),ele(:,3),ele(:,4)],n0d(:,2),nod(:,3),u, FaceColor',"interp');
title(' Solution of \Psi with no gate','fontsize', 20)
x|l abel (" X', fontsize', 18)
yl abel ("Y', ' fontsize', 18)
% vel ocity
for k=1:1ength(ele)
e_nod=el e(k, 2: 4);
x_e=nod(e_nod, 2);
y_e=nod(e_nod, 3);
x_l ab(k)=nean(x_e);
y_lab(k)=mean(y_e);
delt_x(1)=x_e(2)-x_e(3);
delt_x(2)=x_e(3)-x_e(1);
delt_x(3)=x_e(1)-x_e(2);
delt_y(1)=y_e(2)-y_e(3);
delt_y(2)=y_e(3)-y_e(1);
delt_y(3)=y_e(1)-y_e(2);
a_area=0.5*(x_e(1)*delt_y(1)+x_e(2)*delt_y(2)+x_e(3)*delt_y(3));
fl=u(e_nod);
v_x(k)=fl(1)*delt_y(1l)/(2*a_area)+fl (2)*delt_y(2)/
(2*a_area)+fl (3)*delt_y(3)/(2*a_area);
v_y(k)=-(fl(1)*delt_x(1)/(2*a_area)+fl (2)*delt_x(2)/
(2*a_area)+fl (3)*delt_x(3)/(2*a_area));

end

figure()

triplot([ele(:,2),ele(:,3),ele(:,4)],no0d(:,2),nod(:,3));

hol d on

%Urisurf([ele(:,2),ele(:,3),ele(:,4)],nod(:,2),nod(:,3),u, FaceColor',"interp');
quiver(x_lab,y lab,v_y,-v_x,"linewidth',2,"color', red)

title(' Velocity vector with no gate','fontsize', 20)
x|l abel (" X', fontsize', 18)
yl abel ("Y', ' fontsize', 18)
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Solution of ¥ with no gate
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with short gate

make a matrix

cl earvars

el e=dl nread(' hws. el el. txt");

nod=dl nr ead(' hws. nod. t xt");

a_mat =zer os(| engt h(nod)) ;

c_mat =a_nat ;

mar k=ones( 3) ;

for k=1:1ength(ele)
e_nod=el e(k, 2: 4);
x_e=nod(e_nod, 2);
y_e=nod(e_nod, 3);
delt_x(1)=x_e(2)-x_e(3);
delt_x(2)=x_e(3)-x_e(1);
delt_x(3)=x_e(1)-x_e(2);
delt_y(1)=y_e(2)-y_e(3);
delt_y(2)=y_e(3)-y_e(1);
delt_y(3)=y_e(1)-y_e(2);
a_area=0.5*(x_e(1)*delt_y(1)+x_e(2)*delt_y(2)+x_e(3)*delt_y(3));
for i=1:3

for j=1:3
amat _e(i,j)=-(delt_x(i)*delt_x(j)+delt_y(i)*delt_y(j))/
(4*a_area)

a_mat (e_nod(i),e_nod(j))=a_mat(e_nod(i),e_nod(j))+amat_e(i,j);

c_mat (e_nod(i),e_nod(j))=c_mat(e_nod(i),e_nod(j))+mark(i,j);
end
end
end
% nmodify A matrix base on the boundary condition
i ndex_1=nod(nod(:, 3)==0,1);
i ndex_2=nod(nod(:, 2)==0,1);
i ndex_3=nod(nod(:, 3)==4,1);
i ndex_3=[i ndex_3; 24, 27; 28] ;
i ndex_master=[index_1;index_2;index_3];
a_mat (i ndex_naster, : ) =0;
% mat (:, i ndex_mast er) =0;
for i=1:1ength(i ndex_master)
a_mat (i ndex_master(i),index_master(i))=1
end
% add gate to a_mat
gate_| =sqrt(2);
di s_25=sqgrt((nod(28, 2)-nod(25,2))"2+(nod(28, 3)-nod(25,3))"2);
di s_21=sqgrt((nod(28, 2)-nod(21, 2))"2+(nod(28, 3)-nod(21, 3))"2);
di s_16=sqgrt((nod(28, 2)-nod(16, 2))"2+(nod(28, 3)-nod(16, 3))"2);
if gate_|>=dis_21
di sp(' Gate include node 21 25 28')
a_mat(21,:)=0
a_mat (25,:)=0
a_mat (21, 21) =1;
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a_mat ( 25, 25) =1;
el seif gate | >=dis_25
di sp(' Gate include node 25 28")
a_mat (25,:)=0
a_mat ( 25, 25) =1;
end
% build B array
b_ary=zeros(l ength(nod), 1);
b_ary(i ndex_1)=0;
b_ary(i ndex_2)=nod(nod(:, 2)==0, 3)/4;
b_ary(i ndex_3)=1;
% add gate to B array
b_ary(25)=1;
% sol ve for solution
u=a_mat\b_ary;
% pl ot
figure()
triplot([ele(:,2),ele(:,3),ele(:,4)],no0d(:,2),nod(:,3));
hol d on
trisurf([ele(:,2),ele(:,3),ele(:,4)],n0d(:,2),nod(:,3),u, FaceColor',"interp');
title(' Solution of \Psi with \surd2 gate','fontsize', 20)
x|l abel (" X', fontsize', 18)
yl abel ("Y', ' fontsize', 18)
% vel ocity
for k=1:1ength(ele)
e_nod=el e(k, 2: 4);
x_e=nod(e_nod, 2);
y_e=nod(e_nod, 3);
x_l ab(k)=nean(x_e);
y_lab(k)=mean(y_e);
delt_x(1)=x_e(2)-x_e(3);
delt_x(2)=x_e(3)-x_e(1);
delt_x(3)=x_e(1)-x_e(2);
delt_y(1)=y_e(2)-y_e(3);
delt_y(2)=y_e(3)-y_e(1);
delt_y(3)=y_e(1)-y_e(2);
a_area=0.5*(x_e(1)*delt_y(1)+x_e(2)*delt_y(2)+x_e(3)*delt_y(3));
fl=u(e_nod);
v_x(k)=fl(1)*delt_y(1l)/(2*a_area)+fl (2)*delt_y(2)/
(2*a_area)+fl (3)*delt_y(3)/(2*a_area);
v_y(k)=-(fl(1)*delt_x(1)/(2*a_area)+fl (2)*delt_x(2)/
(2*a_area)+fl (3)*delt_x(3)/(2*a_area));

end

figure()

triplot([ele(:,2),ele(:,3),ele(:,4)],no0d(:,2),nod(:,3));

hol d on

%Urisurf([ele(:,2),ele(:,3),ele(:,4)],nod(:,2),nod(:,3),u, FaceColor',"interp');
quiver(x_lab,y lab,v_y,-v_x,"linewidth',2,"color', red)

title(' Velocity vector with \surd2 gate','fontsize', 20)
x|l abel (" X', fontsize', 18)
yl abel ("Y', ' fontsize', 18)

Gate include node 25 28
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Solution of ¥ with v2 gate
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with long gate

make a matrix

cl earvars

el e=dl nread(' hws. el el. txt");

nod=dl nr ead(' hws. nod. t xt");

a_mat =zer os(| engt h(nod)) ;

c_mat =a_nat ;

mar k=ones( 3) ;

for k=1:1ength(ele)
e_nod=el e(k, 2: 4);
x_e=nod(e_nod, 2);
y_e=nod(e_nod, 3);
delt_x(1)=x_e(2)-x_e(3);
delt_x(2)=x_e(3)-x_e(1);
delt_x(3)=x_e(1)-x_e(2);
delt_y(1)=y_e(2)-y_e(3);
delt_y(2)=y_e(3)-y_e(1);
delt_y(3)=y_e(1)-y_e(2);
a_area=0.5*(x_e(1)*delt_y(1)+x_e(2)*delt_y(2)+x_e(3)*delt_y(3));
for i=1:3

for j=1:3
amat _e(i,j)=-(delt_x(i)*delt_x(j)+delt_y(i)*delt_y(j))/
(4*a_area)

a_mat (e_nod(i),e_nod(j))=a_mat(e_nod(i),e_nod(j))+amat_e(i,j);

c_mat (e_nod(i),e_nod(j))=c_mat(e_nod(i),e_nod(j))+mark(i,j);
end
end
end
% nmodify A matrix base on the boundary condition
i ndex_1=nod(nod(:, 3)==0,1);
i ndex_2=nod(nod(:, 2)==0,1);
i ndex_3=nod(nod(:, 3)==4,1);
i ndex_3=[i ndex_3; 24, 27; 28] ;
i ndex_master=[index_1;index_2;index_3];
a_mat (i ndex_naster, : ) =0;
% mat (:, i ndex_mast er) =0;
for i=1:1ength(i ndex_master)
a_mat (i ndex_master(i),index_master(i))=1
end
% add gate to a_mat
gate_| =2*sqrt (2);
di s_25=sqgrt((nod(28, 2)-nod(25,2))"2+(nod(28, 3)-nod(25,3))"2);
di s_21=sqgrt((nod(28, 2)-nod(21, 2))"2+(nod(28, 3)-nod(21, 3))"2);
di s_16=sqgrt((nod(28, 2)-nod(16, 2))"2+(nod(28, 3)-nod(16, 3))"2);
if gate_|>=dis_21
di sp(' Gate include node 21 25 28')
a_mat(21,:)=0
a_mat (25,:)=0
a_mat (21, 21) =1;
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a_mat ( 25, 25) =1;
el seif gate | >=dis_25
di sp(' Gate include node 25 28")
a_mat (25,:)=0
a_mat ( 25, 25) =1;
end
% build B array
b_ary=zeros(l ength(nod), 1);
b_ary(i ndex_1)=0;
b_ary(i ndex_2)=nod(nod(:, 2)==0, 3)/4;
b_ary(i ndex_3)=1;
% add gate to B array
b_ary(25)=1;
b _ary(21)=1;
% sol ve for solution
u=a_mat\b_ary;
% pl ot
figure()
triplot([ele(:,2),ele(:,3),ele(:,4)],no0d(:,2),nod(:,3));
hol d on
trisurf([ele(:,2),ele(:,3),ele(:,4)],n0d(:,2),nod(:,3),u, FaceColor',"interp');
title(' Solution of \Psi with 2\surd2 gate','fontsize', 20)
x|l abel (" X', fontsize', 18)
yl abel ("Y', ' fontsize', 18)
% vel ocity
for k=1:1ength(ele)
e_nod=el e(k, 2: 4);
x_e=nod(e_nod, 2);
y_e=nod(e_nod, 3);
x_l ab(k)=nean(x_e);
y_lab(k)=mean(y_e);
delt_x(1)=x_e(2)-x_e(3);
delt_x(2)=x_e(3)-x_e(1);
delt_x(3)=x_e(1)-x_e(2);
delt_y(1)=y_e(2)-y_e(3);
delt_y(2)=y_e(3)-y_e(1);
delt_y(3)=y_e(1)-y_e(2);
a_area=0.5*(x_e(1)*delt_y(1)+x_e(2)*delt_y(2)+x_e(3)*delt_y(3));
fl=u(e_nod);
v_x(k)=fl(1)*delt_y(1l)/(2*a_area)+fl (2)*delt_y(2)/
(2*a_area)+fl (3)*delt_y(3)/(2*a_area);
v_y(k)=-(fl(1)*delt_x(1)/(2*a_area)+fl (2)*delt_x(2)/
(2*a_area)+fl (3)*delt_x(3)/(2*a_area));

end

figure()

triplot([ele(:,2),ele(:,3),ele(:,4)],no0d(:,2),nod(:,3));

hol d on

%Urisurf([ele(:,2),ele(:,3),ele(:,4)],nod(:,2),nod(:,3),u, FaceColor',"interp');
quiver(x_lab,y lab,v_y,-v_x,"linewidth',2,"color', red)

title(' Velocity vector with 2\surd2 gate','fontsize', 20)
x|l abel (" X', fontsize', 18)
yl abel ("Y', ' fontsize', 18)

Gate include node 21 25 28
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Solution of ¥ with 2v2 gate
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