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U{};’l = U{jl — D (Unewm) — Cy(Ul%y ; — ULy )

s(Matlab Ydio b qus g 35
%soheil mahmoodi 9414135016%
% solve metod lipfrog wave 2D%
clc
clear all
close all
x1l=input ('start x1=");
x2=input ('end x2=");
yl=input ('start yl=");
y2=input ('end y2=");
tl=input ('start time="');
t2=input ('end time=");
Dx=input ('step makani x=");
Dy=input ('step makani y="');
Dt=input ('step time=");
M=input ('mesh dar che time mored nazar ast=');

SHAFHAASAARAA A AR AAAAAAAAASAASAARAAAES

input boundary counditions$
Uvl=input ('dirichlet boundary counditions Uvl="');
Uhl=input ('dirichlet boundary counditions Uhl="');

11
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Uh2=input ('dirichlet boundary counditions Uh2=");
Uv2newm=input ('newman boundary counditions UvZ2newm="') ;

Swave velocity%
cx=1l; cy=1;

%calculate number currant x and number currant y%

Cx=cx*Dt/Dx;
Cy=cy*Dt/Dy;
disp (sprintf ('number currant x: $0.2f',Cx));
disp (sprintf ('number currant y: %$0.2f',Cy));

scalculate vectors x,y,t and number step x,y,t and calculate
matris U%

X=[x1:Dx:x2];

Y=[yl:Dy:vy2];

t=t1l:Dt:t2;

N=fix ((t2-tl)/Dt)+1;

Jx=fix ((x2-x1)/Dx)+1;

Jy=fix ((y2-yl)/Dy)+1;

U=zeros (jx,Jjy,N);
SHE#fHHHHHHHHH SR HHHHHFHHHRSHHHED

%initial condition for lipfrag%
sstep time n=1%
for i=1:jy; j=1l:jx;
U(lljll):Sln(X(j));
end
%step time n=2%
for j=1; i=1:jy;
Uu(i,j,2)=0vl;
end
for j=2:9x; 1i=1;
U(i,3,2)=Uhl;
end
for j=jx; i=2:3y-1;
U(i,3,2)=U(i,3,1)~-(cx)*Dt* (UvZnewm) - (Cy) * (U(1,],1)-U(i-
lljll));
end
for J=2:9x; i=jy;
U(iljlz):th;
end
for j=2:jJx-1; i=2:jy-1;

12
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el

U(l,j,2)=U(l,j,l)_(CX)*(U(l,j,l)_U(l,j_l,l))_
(Cy)*(U(1,3,1)-U(i-1,3,1));
end

SHAFFAHFFAHFAAAAAHAASAASHHRAS

%load boundary counditions%
for n=2:N-1;
for j=1; i=1:jy;
U(i,J,n+1)=0v1l;
end
for j=2:9x; 1i=1;
U(i,j,n+1)=Uhl;
end
for j=jx; i=2:jy-1;
U(i,j,n+1)=0U(i,3,n-1)-(cx)*Dt* (Uv2newm) -
(Cy) * (U(i+1,3,n)-U(i-1,3,n));
end
for J=2:9x; i=jy;
U(i,j,n+1)=Uh2;
end
for j=2:9x-1; i=2:jy-1;
U(i,j,n+1)=0(1i,3J,n-1)-(Cx)*(U(i,J+1,n)-U(i,j-1,n))-
(Cy)*(U(i+1l,3,n)-U(i-1,3,n));
end
end
SHEfHHHHHHHH AR HHHHHHHHH AR HHHHHHES

%$%graph 3D solution for Leapfrog method$
figure (1)

meshc (X,Y,U(:, :,M));

xlabel ('"x(m) ")

ylabel ("y(m) ")

zlabel ('U(m) ")

axis([x1l x2 y1 y2 -5 5]);
drawnow

title('leapfrog mesh 2D'");
grid

hold on

figure (2)
surfc(X,Y,U(:, :,M))

xlabel ('"x(m) ")
ylabel ("y(m) ")
zlabel ('U(m) ")

axis([x1l x2 yl1 y2 -5 5]);
grid

13
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$SHARAYET PAYDARIS

Gl=complex (-1* (power ( (power ( (Cx*sin (X)+Cy*sin(Y))+1,2)),0.5)),-
1*(Cx*sin(X)+Cy*sin(Y)));

G2=complex (1* (power ( (power ( (Cx*sin (X)+Cy*sin(Y))+1,2)),0.5)), -
1* (Cx*sin (X)+Cy*sin(Y)));

figure (3)

plot (X,Gl, 'b.-'",X,G2,"'r.-")

xlabel (' (x,Y) (m)")

ylabel ('G(ZARIB BOZORG NAMATI) ")

title('diagram decarti paydari')

legend ('G1l','G2")

grid

figure (4)

polar (X, G2)

title('diagram ghotbi paydari');

figure (5)

plot3(X,Y,Gl,'p',X,Y,G2,'r")

xlabel ("X (m) ")

ylabel ('Y (m) ")

zlabel ('G(m) ")

axis([x1l x2 yl1 y2 -2 217)

title('diagram 3D paydari')

legend ('G1l','G2")

grid
SHEffHHHHHFHH AR HHHHAHAH R SR HHHHHHHHRHHHHED

14
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1
G — 7 = ~Cx(2sin(6)) - C, (21sin(B))
= —C,(2Isin(6)) — C,(2Isin(B))

1
G——=2A G:—A16—-1=0
G
: A+VAZ + 4 ; A—VAZ +4
1= 2 =
2 2

solak byd |G]P <1

Gy = —I(Cy sin() + C, sin(B)) + \/ (Cy sin(0) + C, sin(B))? + 1

G, = —I(Cx sin(8) + C, sin(ﬂ)) — \/(Cx sin(@) + Cy sin(B))* + 1

oS oy (obad g T Ko 1) b loges Y
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$initial condition for leapfrogh

Fstep time n=1%

for i=1:jy; j=1l:jx;
U(i,i,1)=sin(|(3))

end

U(1,1,1) = sin(1) = 0.84147
U(2,1,1) = sin(1) = 0.84147
U(3,1,1) = sin(1) = 0.84147

19

U(1,2,1) = sin(2) = 0.9093
U(2,2,1) = sin(2) = 0.9093
U(3,2,1) = sin(2) = 0.9093

U(1,3,1) = sin(3) = 0.1411
U(2,3,1) = sin(3) = 0.1411
U(3,3,1) = sin(3) = 0.1411
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tstep time n=2%
for j=1; i=1:jvy;
U(i,§,2)=Uvl;
end
for J=2:9x%; 1=1;
U(i,j,2)=Uhl;

Al 98 (53 90 Tl g

end
for j=j=; i=2Z: jy 1;

U(i,3,2)=U(1,7],1 J*Dt* (UvZnewm) — (Cy) *(U({1i,],1)-U(i-1,3,1) )
end

for J=2: jx, i= jY:
Ui r:|r =Uh Mﬁ‘ LS)P h‘”
end

for j=2:jx-1; i=2:jy-1;
< Ui, 3,2)=0(i,3,1)-(Cx)*(U(i,3,1)-U(i,3-1,1))-(Cy}*(U(i,],1)-U(i-1,3,1)):

29513 8ipe e bR
axiuo

ulogs )0 Ll e
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sowd Wb JOW ig ) 4 plogal 5550 Tyl
U?; = Ulj — ¢y * Dy x (Unewman) — C,(Ul; — Uiy ;)

U22,3 = U21,3 —0—1+ (U21,3 - U11,3)

U22,3 =0.1411—-1x0—-1(0.1411 — 0.1411) = 0.1411
s SOl gy & il B

Uf; = Ugj — Cx (Ul — Ugjoa) — (Ul — Uiy )

U7, =0.9093 — 1 % (0.9093 — 0.9093) — 1 * (0.9093 — 0.8415) = 0.8415

=2 &l o b

Tl:,:,2) =
0 0 0
0 0.8415 0.1411<—
0 0 0
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t1oad boundary counditionss
for n=2:8-1;
for 3=1; 1=L:y;
U(4,3,m41) =0
end
for 1=0:3%; 1=1;
U(4,3,5+1)=0h;
end
for =3%; 1=2iy-1s

U(1,7,041)=0(1,7,n-1) - (cx) *Dt* (Uv2newm) - (Cy) * (U(1+L,3,0)-U(1i-1,7,0) ) ;
end
for 9=2:3% 179y
U(4,3,m41)=02;
end
for 3=2:7%-1; 1=2:3y-1;
U (i,j,ﬂ'l'l] =01, jrn'l] -(Cx)*(U(1, j+l!n] -U (irj'lf n))-(Cy)*(U (1t1, J )=U(i-1, ] )i
end
end

%171.' ............................... T
U23,2 = U21,2 —1x (U22,3 - U22,1) —1x (U32,2 - U12,2)
U23”2 = 0.9093 — 0.1411 = 0.7682
35195 ol gy 4 loge (590 Tl g
Uéo’,s = U21,3 —1x0—-1x (U§,3 - U12,3)

U;3=0.1411—-0 = 0.1411
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%soheil mahmoodi 9414135016%
% solve metod lipfrog wave 2D%
clc

clear all

close all

x1l=input ('start x1=");

x2=input ('end x2=");

yl=input ('start yl=");

y2=input ('end y2=");

tl=input ('start time="');

t2=input ('end time=");

Dx=input ('step makani x="');

Dy=input ('step makani y="');

Dt=input ('step time=");

M=input ('mesh dar che time mored nazar ast=');

SHEFHHHHHAHAAFAHFHAHHAHAHS A FHHHAHAHAS
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%input boundary counditions$

Uvl=input ('dirichlet boundary counditions Uvl="');

Uhl=input ('dirichlet boundary counditions Uhl="');

Uh2=input ('dirichlet boundary counditions Uh2=");
Uv2newman=input ('dirichlet boundary counditions UvZnewman=") ;

Swave velocity%
cx=1l; cy=1;

%calculate number currant x and number currant y%
Cx=cx*Dt/Dx;

Cy=cy*Dt/Dy;

disp (sprintf ('number currant x: $0.2f',Cx));

disp (sprintf ('number currant y: $0.2f',Cy));
%calculate vectors x,y,t and number step x,y,t and calculate
matris U%

X=[x1:Dx:x2];

Y=[yl:Dy:vy2];

t=[tl:Dt:t2];

N=fix ((t2-tl)/Dt)+1;

Jx=fix ((x2-x1)/Dx)+1;

Jy=fix ((y2-yl)/Dy)+1;

T=zeros (jx,Jjy,N);

U=zeros (jx,Jjy,N);
SHE#fHHHHHHHHH AR HHHHHFHHHRFHHHED

%initial condition for leapfrog$
sstep time n=1%
for i=1:jy; j=1l:jx;
T(iljll)zsj—n((j));
end
step time n=2 metod ftcs%
for j=1; i=1:jy;
T(i,3,2)=0vl;
end
for j=2:9x; 1i=1;
T(i,3,2)=Uhl;
end
for j=jx; i=2:3y-1;
T(i,3,2)=T(i,73,1)-(cx)*Dt*(0.5)* (Uv2newman) -
(Cy)*(0.5)*(T(i+1,3,1)-T(1-1,3,1));
end
for J=2:9x; i=jy;
T(i,3,2)=Uh2;
end
for j=2:jJx-1; i=2:jy-1;
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AP

T(i,3,2)=T(1i,3,1)-(Cx)*(0.5)*(T(1i,J+1,1)-T(i,3-1,1))~-
(Cy)*(0.5)* (T (i+1,3,1)-T(i-1,3,1));
end
SHA#HHHHHHHHHHHHAHHEHHEHHEHHS
%load boundary counditions metod ftcs%
for n=2:N-1;
for j=1; i=1:jy;
T(i,j,n+l)=0Uv1l;
end
for j=2:jx; i=1;
T(i,j,n+1)=Uhl;

end
for j=jx; i=2:jy-1;
T(i,3,n+1)=T(i,3,n-1)-(cx)*Dt*(0.5)* (Uv2newman) -
(CY)*(0-5)*(T(i+1/j/n)_T(i_lrjln));
end

for J=2:9x; i=jy;
T(i,Jj,n+1l)=0Uh2;
end
for j=2:9x-1; i=2:3y-1;
T(i,j,n+1)=T(i,j,n—l)—(Cx)*(0.5)*(T(i,j+l,n)—T(i,j—
1,n))-(Cy)*(0.5)* (T (i+1,3,n)-T(i-1,3,n));
end
end
SHAFHHHHHFHHFHHHHHHHHHHHHHHHEHHEHHES

%$%graph 3D solution for Leapfrog method$%
for n=2:N-1

figure (1)

meshc (X,Y,T(:, :,n+1l));

xlabel ("x(m) ")

ylabel ("y (m) ")

zlabel ("T(m) ")

axis([x1l x2 yl1 y2 -5 5]);

drawnow

title('leapfrog mesh 2D'");
grid

hold on

figure (2)
surfc(X,Y,T(:,:,n+l))
xlabel ("x(m)")

ylabel ("y(m) ")

zlabel ("T(m) ")

axis([x1l x2 yl1 y2 -5 5]);
grid

end

27




www.NoavaranGermi.ir

AW

& gls olgsds loy o )0 @0uiSis aunlin FTCS 15, L1, S5 Cod 3, mls Y-

el ) O yg0
Sl ¥ O 590 4 Al

ol (SB1E S a5 ol sad ool lis SIS O ygo a0 2@ le) 10 dg, 90 IS

Ll 5 g0

SUBTRACET BEETWEEN LEAFPFROG AND FTCS

! 0.2
.--"-'-.-rf ' ' e
T P A 0.15
5'\-\. : ' . : : “I‘
0.1
10.05
£ 10
|_
1-0.05
101
0.15
0.2
0.25

28




www.NoavaranGermi.ir

Col

L

umrns

o
.2473
.4368
.5442
L0175
L2723
.4568
.5692

Columns 1

ooooOoOoOoo0

Columns 7

—0.

—-1.

—1.

1928
.3875

4553

.5446&

2431

.3875

2056

0.
—0.
—0.
—0.

—0.

through &

through 2

0358
0731
0114
1679
L2000
0731
.2284
o

7 through 9

o
-.3627
.6445
. 7850
.3742
. 7886
. 6445
.2108

]

. 0798
.0118
.1066
. 0036
. 08594
.0118
L1162

o

o]

.3191
.e417
. 7665
. 3427
. 0392
.5417
.4866

—0.
0.
—0.
0.
—0.
0.
—0.

—0.
. 0425
—0.

0.
—-0.
. 0425
—0.

AW

oool
0854
0434
2090
2689
0854
3122

0000
L0000
L DO00
L0000
L0000
L0000
L0000

0=12
0930
0768
1811

2229

. 0000
. 0000
. 0000
L0000
L0000
L0000
. 0000

29

3SONE D390 4 gy 99 Awslio

1515 vl gy 12 N=26 Gloj 50

o o o
. 0458 —0.1730 0.2125
.1806 0.3862 —0.4173
.1532 —0.4155 0.4830
4230 o.8e72 —0.9227
.5343 —1.08%98 1.1823
.1806 0.3862 —0.4173
.6417 —1.3304 1.4c28
o o o
dtes gy slpn=26 ybj 4o
] ] o
-.0Bel —0.172%= 0.1852
1081 0.3041 —0.3e50
-1le82 —.3876 0.4415
-2285 0.6e5315 —-0.7831
-4036 —-1.0071 1.2113
-1081 0.3041 —0.3690
-4857 —1.2222 1.4e75
a] o o






