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syms x t p yx0 yx1 yx2 yx3 yx4 yx5 yx6 yx7 d0 dl d2 d3 d4 d5 d6 d7 yt0 ytl...
yt2 yt3 ytd ytbH yt6 yt7 ytt0 yttl ytt2 ytt3 yttd yttdh ytt6 ytt7 J1 J2 real

fx=((—2%x/34+1/9)*exp (3*x)+(2*x+1)*exp (x)+(4/3—exp (1)) *x+8/9);

y0=1;

Yx=[yx0 yx1 yx2 yx3 yx4 yxb yx6 yx7];

Yt=[yt0 yt1 yt2 yt3 ytd yt5 yt6 yt7];

Ytt=[ytt0 yttl ytt2 ytt3 yttd yttd ytt6 ytt7];

D=[d0 d1 d2 d3 d4 d5 d6 d7];

yx=0;
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yx=yx+Yx(i)*p~(i—-1);
yt=yt+Yt(i)*p (i —1);
ytt=ytt+Ytt (i)*p (i —1);
d=d4D(i)*p~(i —1);
end
d=d+D(i+1)*p~(i);
kl=(x+t)*exp (3*t);
k2=(x—t)*exp (t);
I01=int (k1,t,0,x);
I11=int (k2,t,0,1);
m=d+(1-p) *2* x*exp (x)+p*2*x¥yx—fx —(1—p) *J1—p*yt —(1-p) *J2—p* y tt ;
v=(coeffs (m,p));
u=simplify (v);
u=subs(u,J1,101);
u=subs(u,J2,111);
U=—1*subs(u,D,[0 0 0 0 0 0 0 0]);
ss(1)=int (U(1) ,x) ;%%
ss(l)=exp(x);
for i=2:7
yy=ss (i—-1);
yyt=subs(yy,x,t);
Il=int ((x+t)*yyt"3,t,0,x);
I2=int ((x—t)*yyt,t,0,1);

rl=subs (U(i),Yx(i—-1),yy);

Vol



(S JWs| uib“fub-:’x-é H&z}-‘,ﬂj J:_“J\J.ai;_}ﬁa‘ QSJ;\.MLSJJ.CJ: -0

r2=subs (rl,Yt(i—-1),11);
ss(i)=subs(r2,Ytt(i—-1),12);

end

ss’

g=sum ( ss );

disp ( "homotopy solution=");

pretty (g)

disp (" 7);

ezplot (g,[0 1]);

hold on

xx=0:.1:1;

plot (xx,exp(xx), ' r.—");

h = legend ( ’homotopy solution’,’exact solution’);

A=zeros (11 ,4);

disp (7 xi exact homotopy error );
disp ("’ ¥
for i=1:11

fprintf ("%1.2f | %1.8f |%1.8f | %1.4f \n’ ,A(i,1),A(i,2),A(i,3),A(i,4));

end
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y' () — (\ = p)z(Yz) — pay/(z) + (\ —p)z(2" = V) +pzy(z) — fz)  (0-0)
- /_x\ {(\ —p) = Y)[z" =\ 4 p(z - \“t)[y(t)}'}dt
\
—p)at(z’ — x = o,
+/_\{(\ p)at( V) +p ty(t)}dt

P OLSs 815 a2 Oz ol s ol 13 el 215 (0:0) 53 (Y:0) IS L

r.u\.s
p° iyl (x) — (\“x)+m(x —\) f(x)—/j(x—\"t)[x*—\rdt
+ \xtx " \)dt=o = y.(z) =a" - \.
=\
p (@) + 2 (Yo) =zl () —2(2¥ = V) + 2y. (v)
/w (o= Y0 [" ="+ (= Y0) [ (1)
\
\
+/\ —xta:—\)+xty(t}dt—°:y\() 0.\
Yeyl(z) — x x — x = o x)=o
P’y (@) —ayy () + 2y (2 / Yi)[ dt+/\\ tyy(t)dt = ° = yy(z)
pr:yf,f(x)—xy* ) + xyy(x /\ m—\'t dt—l—/\xtyy(t)dt: o = yp(x) = o
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e [y Y0 Jlis Ol e ol sioe Sl & cepl by
y= gi=a" =Vt tot...

i=o
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el Y20 Js B %)b?-dg

homotopy solution | |

—* exact solution

0.9f

0.8r

0.7F

0.5¢

0.4

0.3r

0.1p

syms x t p yx0 yxl yx2 yx3 yx4 yxb yx6 yx7 dO0 dl d2 d3 d4 d5 d6 d7 yt0 ytl...

yt2 yt3 ytd ytbH yt6 yt7 ytt0 yttl ytt2 ytt3 yttd yttdh ytt6 ytt7 J1 J2 ff real
fx=.2*x"54+2/3*x"3+5*x72/6—-113*x/105—1;
y0=1;

Yx=[yx0 yx1 yx2 yx3 yx4 yx5 yx6 yx7];
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xi exact homotopy  error
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Yt=[yt0 ytl yt2 yt3 ytd ytb yt6 yt7];
Ytt=[ytt0 yttl ytt2 ytt3 yttd yttsh ytt6 ytt7];
D=[d0 d1 d2 d3 d4 d5 d6 dT7];

yx=0;

yx=yx+Yx(i)*p 7 (i—1);
yt=yt+Yt(i)*p~ (i —1);
yit=ytt+Ytt (i)*p (i —1);

d=d+D(i)*p~ (i —1);
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d=d+D(i+1)*p~(i);
Kl=(1—t*t)"2;
k2=(x*x*t+t*x*t)*(1—t*t)"2;
I01=int (k1,t,0,x);

I11=int (k2,t,0,1);

m=d+(1-p)*(1—x"2) 2+ p*yx—{f —(1-p)*J1—p*yt—(1-p)*J2-—p*ytt;

v=(coeffs (m,p));

u=simplify (v);

Yu=subs (u,J1,101);

%u=subs (u,J2,111);

U=—1*subs (u,D,[0 0 0 0 0 0 0 0]);

ss(1)=int (U(1) ,x); %%

ss(l)=1—-x%*x;

ss (2)=0;

for i=3:4
yy=ss (i-1);
yyt=subs(yy,x,t);
Il=int ((x+t)*yyt~3,t,0,x);
I2=int ((x—t)*yyt,t,0,1);
rl=subs (U(i),Yx(i—-1),yy);
r2=subs(rl,Yt(i—-1),I1);
ss(i)=subs(r2,Ytt(i—1),12);

end

ss’

g=sum (s );

disp ("homotopy solution=");

pretty (g)
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disp(’ 7);

ezplot (g,[0 1]);

hold on

xx=0:.1:1;

plot (xx,(1—xx.72), 1r.—");

h = legend ("homotopy solution

) 7exact solution ’);

A=zeros (11 ,4);

disp (' xi exact homotopy error ');
disp (’ F
for i=1:11

fprintf("%1.2f | %1.8f [%1.8f | %1.4f \n’ ,A(i,1),A(i,2),A(i,3),A(i,4));

end
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Title: Solutions for Non-linear Volterra-Fredholm Integro-Differential Equations by He’s

Homotopy Perturbation Method

Abstract

Homotopy perturbation method was introduced by J. H. He. This method requires no small param-
eter in the equation. In this way, according to the topology of a homotopy homotopy technique with
the parameter p € [0, 1] is created and this parameter is assumed to be a small parameter. This
combination is homotopy and perturbation method for solving linear and nonlinear differential
equations and integral equations is useful and efficient. The way to solve the majority of problems
in recent years nonlinear used by many scientists. In this thesis, an application of He’s homotopy
perturbation method is applied to solve non-linear Volterra-Fredholm integro-differential equa-
tions. Some non-linear examples are prepared to illustrate the efficiency and simplicity of the

method.

Keywords: Analytical methods, Operator, Convergence, Perturb, Volterra Fredholm differen-

tial integral equation,
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