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F R R et et e T T I R AT A Y
function s=bisect{fn,a,b,acc)
fa=feval (fn,a};
fbh=fewval (fn, b} ;
if fa*fb>0
fprinf('endpeinta are not of different sign '}
end
while absib=a)>acc
o={at+h} /2;
fe=faval {n,c)
if Fa*fea=0;

b=
elae a=cy
end
end
g (avk) f2;

FEEEHFEESEESEESE NSNS RSE RSN RN TR AR AR NR AR AR LR R E AR R0S
function [tvals yvals]=abm(f, start, finish, startval,h)
$hdams Bashfoth Moulbton method
3sat up matrices for Runge—Kutta methods
b=[ l:;c=[ ]:d=[ 1; order=4;
b=[ 1/6 1/3 1/3 1/6]; d=[0 .5 .5 1]:
c=[0 0 0 0;0.5 0 0 0;0 .5 0 0;0 01 0]
g=(finigh=gtart) /htl:
y=atartval; tegtart; fval(lj=feval (f,z,¥};
va[ly=startval; wvvals=startval;tvals=start;
for j=2:4
kity=h*laval (L, L,¥);
for i=Z:srder
kii)=h*feval {f t+h*d (i}, y+oii, 1:i-11*k{1:4-11"};
end;
yl=y+¢b*i'; yaijl=yl; tl=t+h;
fval {jy=feval (f,tl,vl}):
$collect walues Together for output
tvala=[tvals,tl]; yvals=[yvals,vl];
t=tl; y=v¥1;
and;

Yiy
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for i=5:s
yl=ys [4) +h* [A5*Eval (4)=59*Fral {3 +37*Ffval (2} =9*Fval 1)) /24;
tl=t+h; fval({S)=feval(f,tl,yl):
yo=yg (4} +h* (9 fval (5) +19*fval (4)=5"fval (3 +fval(2)) F24;
fvral (Sy=fewval (f,tl,ych:
fval(l:4)=fval (2:5);
va [dy=yo;
Lvals=[tvals, tl]; yvala=[yvals,ycl;
t=kl; y=¥l;
and;
LA R LR B B B E A B R E L R R E L L A EL T e T U E A S EL R R L e e k]
function q = diffgen (func,n,x, h}
if Cin==1} 1| (p==2} | {n==3] | (n==4}}
cwrergs(d, 7]
cil,il=( 0 1 -8 0 g =1 0]:
cf2, = 0 =1 16 =30 16 =1 Q)¢
ef3d, :)=[1.5 -12 1%.% 4 -18.5 12 -1.5];
aid4,2)=] -2 24 -7 112 18 24 -2);
y=feval (func, x+[-3:3]*h);
g=cin,:}*y"7gq=qf (12*h"n);
elae
digpi'n must he 1, 2, 3 or 4"):
end
FEEERRELRRR R LR RN RN AR AR LR AR R AR LR R AR R AR R AR R AR RN AR AR RN RN R
function D = divdif(z,y]) % Construct divided difference Lable
m = length [x};
D = zerosm,m);
Dlzel) = ylzh;
for § = 2:m
for i = J:m
D{i,3) = (D41, 3=1p= D=1, 3=10)/ tedi) =% [i=§40) )¢
end rend
FREETHETRER AR RER AR AR AR R AR ERA R R R NN A RAR RN AR AR AR R ER R R
function [tvals, yvalsl=feuleri{f,start,finish,startval,.h)
¥zolvas dy/db=L{t, v} .stare, finish are initial, final values of L
Eatartval is initial wvalue of v, h is the incremsnt in t
s=(finish-start)/h+l;
y=gtartval;t=start;
yvals=atartval;tvals=atart;
for i=Z:a
yieythafeval {(f,t,y): tlst+h:
$collect values together for output
tvals=[twvals, tll; ywvals=(yvals, ¥l];
t=tl;y=yl;
s
EL A A Rt R e R R R R A R e E L E A L e R R EL R L A EL A R E A R R R R R
fenction ¢ = fgenfitl {func,x, ¥y}
n = lengthiy):
[prij] = feval (func,xiil)}:
A = zerpsp,pl: b = zeros [(p,l);
for i = 1:n
[13,£] = feval (func,xil));

for 1 = 1:p
[ar k = 1:
Big k) = B, RI+E(I}*ECk);
end
B{j] = bB{ji+y{i)*E(]}:
end;
end
o=fth;

R EERE R R E R R L R R RN R R SRR R R LA A R R R AR R R LA B AL AR LS LR LR
function x=Gauvasian(B)
[, t]=siza (B} G=B;
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for i=l:n-1
for j=i:in=1
m=G (j+1,1) /G (1,1
for x=1:f
Gli4l, g1=G (4], RI=m*G(1, %]}
end
and
and
J=nix(d, Ly= Gi] 3 XN I B
for j=n—l:-1:
a={;
for k=ni=l:j+1
gestG{i, k) ==k, 1)
end
xtj li=(G{j,ty=s}/G(]. 3¢
(‘.l".
%%%%%%%%%t%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Function x=GaussSeidal (B, %, acs)
[r,tl=size(B);
b=B({l:n,th;
E=1;k=1;
dil,linel)=[0 x];
k=k+1;
while Rr>acc
for i=1l:n
sum=0;
Far j=1:n
if j<=i-1
sum=sumtB (i, §) *d (k,j+1) ¢
elaeif jr=1+l
aumesumd B {1, §)*d (k=1,5+1);
end
and
il 4)=(1/Bl, L1y *ib (i, L)=sum) ;
Ak, 1)=x—1;dix, i+1)p=x¢1,1);
=Tt
F=max [abs {(dik,2:n+1)-d(k-1,2:n+1l)}));
k=k+1;
if R»100 & k>»>10
{'Gavas=Seidel method is Divergea'})
end;
end;
x=d;
LR AR R R R R AR R AR R AR R A AN AR AL R R AR AR R AR AR LAY
funetion x=Jaccobl (B, X, tal)
[r t1=siza(B);
b=B{l:n,t});
w=1;k=1;
diil,lin+l)=[0 x]:
while wrtol
for i=1:n
sum=0;
for j=1l:n
if j-=i
sum=sum+B (1,31 *d(k,j+1) ¢
end
®{l,i)=(L/B(i,i)*{b(i,l}=aum);
end
end
kw41 ;
dik,l:n+l)=[k=1 x];
w=max [abs{ (dik, Z:n+l)=d(k=1,2:n+11)));
if w=100 & k»18
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{("Jaccobi method is Divergent')

end;
end;
w=el;
FEIEVRERRFRRELRFRRETRRR LR RRA LR R LER LR RFRRERREI LRI AR AR IR B RELER
% Wave equation Backwards—difference method %
EERERFERRELSERRLL LA RN E LR RS E R LR LR RN E LR AR AR AL AR BN R E AR R AR AR A%
clear
EprinkE(l, "so%s\n', "'The Hyparbolic egquation of the form "}
fprintf(l, "s\n%¥shn’, "d 2ufdt~2 - [alpha*2}*d"2ufdz"2 = 0 O<=x<l,
QLE<T ") ;
fprintf(l, "\n%a'n’, 'Subject to the boundary condiziona ')

fprintf ({1, "sniawn’, "uld, t)=uli,T)=0 BteT' ) s
fprintfil, "inkain®, "ulx, O} =f(x) '] ¢
fprintf(l, '\n¥sin', 'duldt=qx) Qeel® )

% initializations &%
n = input{'enter Lhe number of grid sections for the L varlable; a=
'Y
m= input|'enter the number of grid secticons for the x variakle; m =
'y
11 = input{'enter the end point of the range for x; 1= '}
T = input{‘enter the end point of the range for t: I= ");
alpha = inputi'enter the constant alpha= '};
fxl= input{'enter the boundary condition fi{xj=','s");
gxl= input('enter the boundary condition gix)=",'3"});
ge= input{'entar the axact sclution alx,ti=",'3%});
% step sizes
h=11/m;x=T/n;
l=alpha*tk/h;
% ipitial conditiocns 2WRE
for i=l:m+l
x= [1=1)*h;
ff(l)=eval (fx0];
gy (iy=cval (gx0) ;
and
wil, L)=££(1) ¢
wim+l, 1y=£f (m+1);
for ii=2:m
wiii,ly=Fff(ii}:
Wiidl, 2)= (1 2/2)% (EL{Li0L) #EE(id=D) ) ¢ {1=L1"2) * [E£L (1]} 0
k* (ag(ii)}:
end
% boundary conditions
Eor g=2:n+l
wil.gl=0;
wimtl,gd=0;
end
% matrix multiplication
for j=Z:n
for i=2:m
wid, je1pe22 (1=1"2) % (1, 1+ (120 * (wi{i+],Jhewii=1,Fp)=w{i,j=011¢;
end
and
% exact solublon %%
for ic=1l:m+l
for jo=l:io+l
x=[igc=1} *h;
E={jo=1)*k:
elic,jel=eval (ee) ;
enc
end
fprintf (1, "\n%aint, "The exact solution iz ')
=}
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% error calculation

rl=pnes{ [(n+l),Ll):

errorl=(e=w) .*2%rl;

error=sum{errorl) ;

% plotting exact and the approximated solution %%
mesh (W)

title ['approximated solution');

Eigure

mestife)

title('exact soluticn'):

fprintfil, "sn¥syn', 'The approximated soluticon is *);
W

AR RN N AR AR AR R RN AR AR R RS AR LSRR LR EY
% Folssonequation central=difference method

%

ERR LRI RN R LR L R e R A N R R R N R N R R N R R LA R LR LR 5405
clear

EprinkE(l, "\o%s\n', "The Ellipkic aquation of tha form '};

fprintf(l, "syn¥svn’, "d™2ufdt"? + d2ufdx"2 = fix, ¥y} a<x<b, ody<d®);
fprintfil, "synkayn', 'Subject to the boundary conditioms ")

fprintf(l, "\nbayn’, 'ufa, y}=gla,y) coyed') ¢
fprintf (1, "ndain’, 'uib, vi=gib,v) '};
fprintf{l, "\n¥sin’, "ulx, c) =y (x, ) acxsh'] i

fprintEi{l, "\n¥sn', '‘wix, dy=gix,d] ')

$¥initializations %%

n = input{'entear the number of grid sections f[or the x variable; n=

'Y

m= input ['enter the number of grid secticons for the ¥y vaziakle; m =

'y

ep_max = ipput['enter the maximum number of iterationa '"}:

a =input ('enter the right end peint of the range of x ; a= '");

b=ipput('enter the left end point of the range of x ; b= '};

£l = ipput{'enter the right end point of the range of y ; o= "};
1

d= ipput('enter the left end point the range of v ; d= }i
tal= imputb ("antar the toleéransa  tol='};

£f= input|{'enter the function £(x,yI1=",'s");

se= input("enter the exact sclution eix,y1=",'s"};

gxc= input('enter boundary conditicon wu{x,c)=',"s"]1;
gxd= input ('enter boundary ceonditien wuaix,d}=','a"');
gat= input{'enter boundary ceonditien wufa,y}=','s"j:
ght= input('enter boundary condition gib,yl=',"s'};
% step sizes
h=(b=a) fn; k= {d=cl) fm;
lm={h"2) / {R"2} 5
u=2*{1+1mj ;
% exact solution %%
for ic=l:n+l
for je=l:mtl
x=a+ {ic=1} *hs
y=ol b [Jo=1) *k:
eflc,jch=eval (ea);
end
and
for ie=l:in+l
for jo=l:m+l
x=a+t(ic—1}*hs
y=cl+ {jo=1)%k;
flic,jo)=eval (E£) ¢
end
encd
fprintf (i, "\n%sin’, "The exact solution is ')
°

w=zaras (n+l,m+l);
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ibourndary conditions

for j=l:m+l

y=cl+ [j=1)*k;

wil,jl=aval (gat)s

Win+l,jr=eval (ght]

end

for i=l:n+1

x=a+(i-1)*h;

wil,ll=aval (gxa);

widi,mtlh=ewal (gxd)

end

L=1;

% Gapas=Siedel iterations

while IL<w ep max

Z=[=f [2,m) *h%2+uw il m) +1m*w (2, 1) +1mw (2, m=1] +w (3, m) } Fu;

norm=abs (z=wi2,m}) ;

Wi2,ml=2z;

Eor i=2:n-2

z={—-f[i%+l,m) *h 2+Im*w {i+]l, m+1) +1m%w (141, m—1} +w i, m) +w{i4+2, m) ) fu;

if abs{w(i+l,m)=z]> norm

norm=abs (Wwii+l, m} ==}

end

Wwii+]l, mh=z;

end

z=[=f (n,m) *h*2+w(n+1, m}+1m*w (n, m+-1) +1m*w (n, m=1}+win=1,m} ) fu;

if absiw(n.m)—z)>nocm

norm=abs (win, ml —z) ¢

end

win,m)=z;

for j = m=2:=1:2

= (= (2, T+ *R 2hw {1, JeLl 4lmPw {2, J42) 4lm*w (2, 5) 4w (3, §41) ) Sas

if aba{w(2,j+1]=z]>norm

norm=ahs (wiZ, j+1}=2} ;

and

wi2, j+l=z;

for i=2:n-2

z={E£0i+1, J+L) th 24wl J+1) +1lm*wii+1, 42 ) +ilm2w{i+l, Ji+wiit2, j+
1)) fu;

if aba{w(i+l,j#l}==z)>norm

noxm=ahg (wiitl, Jelj=-2};

end

Wiisl,j+l)=z2;

enc

z=[=f [n,J+1) *h*Z4wintl, J+1) +Im*w (0, J+2) +imrw (o, i +win=1,§+11) fuy

il absiw(n, j+1]-2) »norm

norm=abs [win, J¥1} -z} ;

end

win, jtll==z;

end

zo (= (2,2 *h*20w (], 2] tim*w (2, L) 4lm*w {2, 2D vw i3, 2] ) fu;

if abhg{w(Z,2)==)>norm

norm=aks (wi2, 2)=2);

end

Wi2,2)=z;

for i=2:n-2

z=[-f£ (141, 2)*h"2+lm*w {i+1, Li+w (i, 2} +1lm*w(i+1, 22 +wli+2, 2} ) Fu;

if aba{w(i+l,2)=z)>norm

norm=abs (Wii+l, 2=z}

end

Wi+l 2)=z;

end

z=[=f(n, 2) *h*2+w(n+l, 2} +1lm*win, 1) +1m*w (0, 3V +win=1, 20} Fu;

if absiw(n,2)—z)rnorm
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norm=abs (win, 2)-z) ¢

end

win,21=z;

if poxm <= tal

fprintf{l, "\n¥s'n', "The approximated soluticn is  ';
W

L

L=ap_ max;

afd

L=L+1;:

end

rl=onesaf (m+l),1);

gerrorl=(e=-w) ."2*rk;

erroresum{srrorl)

mesh (W)

title('approximated solution'):

Elgure

meshie)

title('exact sclution'):

EL R AL A E L b R e e B A R R L R A B E e E R e T A R e T E A R TR A L R R
& Heat eguation Backwards=-differsnce method
BRERAERTRRAENARATR AR AN RRLR IR RER R R LR BRI AR LR RARE
clear

fprintf{l, "\n%¥syn', 'The Paraholic eguation of the form ");:

fprintf (1, "\n%sint, "d*2ufde*2? = [alpha®Z}* d*Zu/dx*2 =0 Q<uz<l,
O<b<T" ) ;

EprintE(l, "so%sin', 'Subjact €6 the boundary copdivions *)f
fprint£(l, "S\oksi\n’, "uil, t}=T1"});

fprint£(l, "Soksin’, "uf{l, t}=T2 O<t<T');

fprintf(l, "hndalyn', "uix, 0)=£(x) De=x<=1"};

L ipitializations %%

n =« ipput({'enter the number of grid sections for The x wariakle; n=
I}-

;
m= ilpput('enter the number of grid sections for the v variakle; m =
I}.

1 = inputi'enter the and point of the ranga for = ¢ 1= '};
T = input{"enter the end point of the range for « ; T= '}:
eg= input {'enter the exact sclution =i{x,t)=",'s5"}:

alpha = input ('enter the constant alpha = ');

Tl = input{'enter the constant Tl = ');

T? = ipput('enter the constant T2 = ');

gxl= input{*enter boundary condition wu{x,0)=f(x)j=","5'};

% step sizes

h=1/m;

k=T/n;

1m=k* [alpha/h}"2;

% ipitial conditicn

for ii=2:m

x=[ii=1)}*h;

wiiidl=eval (gxl]:

wl(li,1)p=wiii};

end

% boundary conditions
for j=l:n+l
wl{l,j)=0;

wl [mtl,3)1=0;

end

% exact smolution
for ic=l:mél
for jo=l:in+l
R [le=1)*h;
t=[jo=1}*k;
afia, je)=aval (en);
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and
ernd
fprigtf(l, "4Yokair’, 'The exact sclution is ')

=
% Solving the tridiagepal gystem Crout reduction
g(2)=1+2*1R;

wi2y==lm/s{2};

for i=3:m-1

s(1j=b+2*lm+lmru(i-1) ¢

utdy=—lm/s(i);

and

glmj=1l+2*1m+ilm*u (m=1] ;

for j=2:n+l

Z(2)=w(2)/8(2);

for i=3:m
zily={wil)+Im*z{i=1}) /s (1};
and

wWimj=zdm] ;

for i= m—1:-1:2
wiil=z {i)=u (i} *w(i+1)

end

for i=2:m
Wl Jyew{i);
end

e

% caleulating arror

rl=ones((n+l). 12

errorl=(e—wll."2*rl;

Brror=sumierrarl)

% graphing the approximate & exact solutians &R

fiqure

meah (w1}

title('approximate solutlon');

Figure

meshia)

title['exact solutien'd;

tprintf(l, "yn%s\n', 'The approximate solutien is ')

wl

AR AR R R A AR R AR R AR RN RN AR AR REARER A RA R R R AR RARRAY
] Heat equation crank=nichelson

methodE bR R LR TR0 R4 0 E00R0000R10 05 35005 050538

clear

fprintf(l, "\n¥sin’, "The Parabolic eguation of the form ')
fprincf (i, "sn%s\n', "dufdt = (alpha*2)* d~2ufdu~2 =0 J<x<1, 0O<E<T')y
fprintf(l,"\n%¥s\n',"Subjact te the boundary sonditions ");
fpript£(l, "Noksin’, "uil, t}=T1");

fprintfil, "Sokshye’, "ufl, t}=T2  O<t<T'1;

fpript£(l, *Yo%ain’, "uix, 0)=£(x) De=xe=1");

% ipitializations %%

n = input{'enter the number of grid szections for the x variahle; n=
"y i

= input ('enter the number of grid sections for the v variable; m =
I}.

+

1 = input{'enter the and poaint of the ramge for =% ¢ 1= '}s
T = input{'enter ths end point of the rangs for = ;

ee= input {"enter the exact sclutiom six,tl=","'s"}:

alpha = input{'enter the constant alpha = ")

Tl = input({'enter the constant TI = ')

T2 = input({'enter the constant T2 = ');

gxl= input{'enter boundary condition wuix,Qk=F(xj=’, "8'};
% step sizes

h=1/m;

k=T/n;
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lm=k* [aipha/h}"2;
wim+1l)=0;
% initial condition
for ii=Z:m
= [1i=1}*h:
wiil)=eval (gxl];
wl(li,ly=witi};
and
% poundary conditions
for j=l:n+l
wl(l,jh=0;
wl {m+l, 3)=0;
end
% exact salution
for ic=1:mel

tor jo=1:n+1

x=[ie-1}*h;
t=[9e-1]*k;
glic,jck=eval (ee);
erd
ernd

fprintT {1, "\nisin', "The exact solution is '1¢

]
% Solving the tridiagonal system Crout reduction
F(2)=1+1m;

uf2y=—lms/i2*s(2)};

Eor i=3:m-1

siiy=l+1im+im*u[i—-1) /2,

uiiy==lm/({2%a(i));

end

gimj=l+1lmtlm*u {m=1) f2;

for j=2:in+l

Z2 = [(l=1lm] *w (2} +{Ims/ 2] *w (2} ] /3 (2} F

for 1=3:m

Eliy=(41-1m) *w (1¥+4lm/2) * (e -1 +w (i-1) +w [A+1)}) S8 (i} ;
=Tt

wimy=z im] ;

for i= m=l:=1l:2

wiil=z{i)=un (i} *wi{it+l):

end

for i=Z:m
wl{l,Jy=w{i]);
encd

end

% zaleulating errcor
rl=anes{[(n+l),1);
errorl=[e—-wl)."2%rl;
Brror=sumierrorl]
% graphing the approximate & exact aolutions &%
figure
mesh (W1}
title ('approximate solution');
figure
meshia)
title('exact soluticn'):
fprintf(l, "s\nks\n", "The approximate selution is "1 wl
LR R R L R L e L L P L P PR LR TR TR R R L L R LR R
function [r,it]=wcdifiedNewton {fup,dfun,ddfun,x0,acc)
it=0;0=x0+1;
while absg(x0=0]>race
L Aih
fe=ir+1;
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x0=g—{{feval (fun, o) *feval (dfun,o)} s { (feval (dfun,c)."2)—
{feval {ddfun, o) *feval {fun,a)d)b;
end;
r=x0;
FEIEVRERRFRRELRFRRETRER LRI RRALER LR LER R REIRERREI LRI AR AR IRERELE R
function [r.it,p.ppl=newton {fun,dfun,x,ace)
1e=0;z0=x;
d=faval (fun, ®0) /feval {dfun, x0) ;
while abs{d)>ace
xl=x{-d;it=it+1l;x0=x1;
d=feval [fun,x0} /feval (dfun,x0);
plit)=xl;ppl{it)=feval (fun, x1);
endy
el ;
FEEERRERERR AR R RN AR R R AR L R AR LR LR R AR R AR AR R R AR R AR AR AR RN RN R
function [xXv,it]=newtonz{x,f,1Ef,n,acc)
ie=0; xv=x;fr=feval {L, xv);
while norm(fr)race
jr=feval (3f,xv):
xwl=xy=Jrifr;xv=xvl;
fr=feval {f, xv);
it=it+l:
end
FEEERFERRRR TR ERERRRR LR TR R R AR AR LR R AR R RN R RN R R AR R AR R R R R
function[tvals, yvals]=rkgen{f,stare, finish, startval, h, method)
$solves dyfdi=fi{t,y}. start, finish are initial, linal values of L
*ztartval is initial value of y.h iz the incrsment in t
Fmethod (1, 2 or 3) selecis Classical, Butcher or Merson RE.
b=[ ]Jro=[ ]:d=[ ]:
if methed <1 | method >3
diap('Methed number upinown so waing Clasaical'):
methodsl;
and;
1f method==
ardar=4;
b=[1/6 1/3 1/3 1/6]; d=[0 .5 .5
c=[0 0 0 0;0.5 0 0 0;0 .5 3 0:0
dispi(*Classical method selected
elaeif method ==
order=5h;
b=[1/6 0 0 2/3 1/6]:
d=[0 1/3 153 1/2 L];
c=[0 0 0 Q013 0 00 05176 146 00 0148 0 348 0 02172 0 =372 2
alz
disp('Merson method selected')
andy
&= (finish-start) /h+l;
y=gtartval; t=satart:
ywals=startval; tvala=start:
for j=Z:3
k{ly=h*feval {f,t,y};
for 1=2:order
kil)=h*feval {f, t+h*d (1}, y+cil, 1:i=1) *x(1:4=1)"};
and;
yl=y+b*kx'; tl=t+h:
%collect walues together for output
tvals=[twala, tl]; ywvalas=[yvala, ¥1l]:
t=tl: y=yl:
end;
FEEETFER R RN AT R R AR R LR LR TR AR R R AR LR R LR R R AR RN AR R AN
function [r,it]=secant (fun,a;k,asc)
Rl=b;x0=a;0=x1+1:1t=0;
while abs(xl-o)>acs

1]
a1 07;
] r



Yor Sl

x0=pro=xl;it=it+1;
xl=p={feval {fun, o)} * {x0=0) f (feval (fun, o} =feval [(fun,x0}}:
end;
r=xl;:
FEREVRERRFLRETRFRRETRFR LRI RRA LR R LER AR RERLER TR RER AL %%
% Slwple Fourler Transform
functien G = s3ft(T,F.N};
de= T[2}-T(1};
n = length(N);
for % =l:n
G(kl= dt*sum [F.*exp [(=i*2*pi*H(k}*T});
end
PR RN R R R AR R E R R AR RAR R ARRR R AR RAR AR RARLAEY
Function feisftin,o,t);:
D=n (2] =n(1};
nt=lengthit) ;
for k=1l:nt
Fiky=D*sum(g. *axp [i1*2*pi*n*t (k) }) s

and
FEELERLERLRRLER LR YRR YRR LR LR LSRR RR LR LR LR AL RS L RRY
function g=simpscns (fun;a,b,n)
h=(b=a} /n;
z=[a:hibk]): y=feval{fun,x);
v=2rones (n+l, 1) jv2=2¥ones (ns2, 1} ;
vi2:2:iny=vw(2:2:ny+vi;
¥ily=1; wvin+l}=1;
=Yy a=u*h/3;
LA LA R A R A E T A R E A At A L R A T R R EL A EA A L R L R R R TR
functior tr=trapezoidal [fun,a,b,n}
h=(b=a} /n;
t=(feval (fun,a) tfeval {fun,b)}F2;
for k=1:p=1
x=a4+h*ic;
t=t+feval (fun, x);
and
th=t*h;
EL R Attt R E e R A A R A L A E A E LA F R E LA R E LA R R EA R E L R R
% Lagrange I[nterpolation Method
function £i = lin (x,y,xi};
dxi = xi=x; m = length(x}: zercaisizely}):
Lil) = prod {ded (2:m)) fprodix(1)=x(2:m)};
Lim} = prod {dxil(l:m =1))/prod{x(mj=x(Ll:m =1]};
for § = 2:m =1
n = prod {del(l:j —-1j)*prodidxi(j+1:m));
A4 = prod (x{j)-x(1l:i-1)y*prodix(j}—n(j+1lm});
L{iy = nfd ¢
end;
£fi = gum {y.*L);
ERRRRFRRRRARRH SRR RRARIRIRERLALAE IR LSRR ERSEIR LR LALERNRL ARG
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