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MATLAB  برامج
 الكتاب في استقدامها تم إضافية خوارزميات

$٤43٤٤٤٤4٤4٤$4٤٤٤%4٤44$44٤٤4٤٤4$44٤٤4$٤4$٤4٤44٤4٤٤$٤4٤44$44٤443448448%
funetion s=bisacT [fn,a,b,ae}
fa=٤eval tfn,a};
fb=٤eval [fi,b};
i f fatb>Oت

fprinf{'endpoinTa are nq- qf differemt Aign '}
end
while abs tb-a} >Acc

c<{a+b}/2;
Tc-£ewal{fn,e);
i٤ fafe4=٥;

b=D;
ElBe ;c= ح
enD

end
s» (a+b} /2;
٤4٤٤٤٤٤٤٤٤٤٤٤4٤٤٩٤٤٤٤٤٤٤٤٤٤٤٩٤٤٩٤٤%٤٤٤٤٤٢٤٤٢٤٤%٤٤٤٤٤٤٤٤٢٤٤٩٤٤٩٤٤٤٩٤٤٤
unct1on [tvals yrals]-abn(f,Start,f1nlsh, startval,h)
4Adams BAshfoth BeulLon mueLhod
set up matrices fat Runga-Kutta mathods؟ 

b=٢ 1;c=٢ ];d=٦٢ orDer=4;
H=[ 1/6 1/3 1/3 1/6]; d=[0 ٠5 ٠5 1];

 ]=ج0٥٥٥;0٥0.50;0 ،05٥;0٥10;[
s- (finish-start}/h ;l ا
yو tartval; t-start; fval (1}sfeval (f,-,y};

;startval; yval8-startwal;tval5-start(=1)5لا 
for y-2:4

k(1-htewal{f, ٦(y, ا
for 1=2:order

k(i)=hfewal{f,t+hd [i},y+e{i,1:i-1)E[1:i-1)'};
erd;
y1=y+bK'; ys(j)=yl; tl=t+h;
fval (3feval(f,tl,yl};
$collecT walues Tether for ouTتp T
twals=[tvals,t1]; ywals=[yvals,yl];
t=t1; y=yl;

ard;
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for 1=5:s
y1=ys [4} H[55fval (41-594fvwal {3) +37fwal (2}-9٤wal{1)١/24;
tl=t+; fval{5)=feval{f,tl,yl);
y٢-y6 (4)+h (9fwal {5 119fwal (4}-54fval {3)1fwal(2))/24;
٤wa1 {5}٠feva1 (f,٦1,y};
fwal (1;41-fval(2:5};
ys (4}=yc;

];c,٧ لاals=[twals,t]; ywals=[yvalsما 
t=tl; yy1٤

end;
&838%38%3&%8&63&%3&&3&%3&K8&%38%3&&3٤٢٤483٤%838٤%%&٤8٤&83٤8٤٤8٤٤%3٤8٤

-1.51;
-21,

-1 ٥]
16 -1 ٥];
-19.5 12
-٦8 24

٤uzncTion g = diffger (func,n,x,h}
if {(nl}١(p--2} ١{n3)\ (n4}}

c٣%Eros (4,7);
c{l,:1-٥٢ 1 -8 ٥ 8
c(2,:)=٥٢ -1 16 -30
٤(3,:1-٤1٠5 -12 19.5 0
٤(4,:1=٤ -2 ٥24 -٦8 112
y=feval (funC, x+[-3231H) ;
q-e{h,2}y" ;q-g/ (12+"m) ;

else
diap('n must be1, 2,3 6٤ 4');

end
٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤%٤٤٤٤٤٤٤٤٩٤٤٤٤٤٤٤٤٤٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤

funct1on D = d1wd1f (x,y) $ ConStruct d1wldcd d1ftercrcc tablc
m٥ = 1angLh (x};
D = 24rs {r, tt} ;
P(:,1) =٧٢٤١٦
or m ز=22

far i= j:m
D{ ( ز,ذ - (D(i,i-٦}- P(i-1,i-٦{١/(xti)-x(1(5١1ذ- ;

end ;end
٤%٤٤٤٤٤٩٤٤٤٤٤٤٤٤٤٤٤%٤٤٤٤٤٤٤٤%٤٤٤٤٤٤٤٤٤٤٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٤٤٤٩٤٤٤٤٤٤٤٤%

£unct1on [twals, ywals]=feulcr4f,stArt, 11n1sh, startwal,h)
4selves dy/dL-f{2,y}.Start, finlsh are iniLial, £1nal values ٥f t
$startwal is inltlal walua bf y, h 1s the 1Neremant in E
s= [finish-start}/h+1;
yatartval;t=Etart;
;vy als=aTarTwal;twals=sTarTت
fo= i-2:s

y1-y+}fewa1 {f,t,y}; t1-t+h;
$collecT walues Together for ouTpuT
twals=[twals, t1]; yvals-[ywals, y1];
t=t13y=y1٤

Ndض 
$$%%%%8$%٤38&%83$%&6%&%&%%&٤3%%%%&&$%&%%$$%8%% ؟%&%8&3%$&%8834$%8%6

function c = fgerfi-l {funE,3,y}
n = length(y);
[P،5 [ ز feval {func,x(1});

A - zeros{p,p}; M= zEros (p,l};
for 1 n; د1

[53,٤] - fewal (fvnc,x{±));
for 1 = 1:٤

£or k= 1:6
A(1,k) = At3,٤+)٤[3}٤tk١;

enD
b6 ( ز - H(1١+y45)f(5};

end;
end
cF\b;
٤٤٤٤٤٤٤٤4٤٤4٤٤٤٤٤٤٤٤٤٤٤٤٤٤٢٤٤٢٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٦٤٤٩٤٩٦
funetlon 1=GaV;8s1an (B)
[f, L]<s4zA (B};G=B;



٢٤٥
for i=1:n-1

for j=in-l
m=G (5+1,i)/Gti,i);

for K-l:t
6(5+1,K)=G (5+1,K)-mG(1,k);
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end
cnd

ard
=x ٢,1١=G٧3٠t}/Gt1, ;( ذ
for j=n-l2-121
8=0;

far k=n;-l2 j+l
$-s+G{ ;(k}xtk,1, ز

epg
w(1,1)-(6{1,t)-s)/G{1, ;( ز
cnd
٤٤٤٤3٤٤٤٤4٤4٤٤4٤٤٤٤4٤4٤٤4٤٤٤4٤٤٤٤4٤٤٤٤٤٤٤%4٤4٤٤4٤%٤4٤448٤4٤٤4٤448٤48%
£uneEibn x=GaussSeidel (B,x, ate)
[n,t1=siz (B);
b=B{l:n,t};
R=1;k=l;
d(1,1:n+1)-[0 ];
kak+1;
wnhIle R>acc
for 1=1:n
Sum=0;
Kor n: =ؤ1
if j<=i-1

sunج sumFE(i, ;d(k,5l( ز
elseif j>=i+l
summ-swmn#B {i,j}d(k-1,5+l};
end
end
x(1,1)=(1/B(1,1}{b(1,1}-sum) ;
dtk,1)=k-1;d{k,1+1)-%t1,1};

Ndف 
F=max [abs {(d{k,2:n+1)-dtk-l,2:n+l})١;
k=k+l;
if R>100 k>l0

{'Gauas-$eidel method ia Piverges'}
end;

end;
1=d;
$٤43٤٤٤٤4٤44$4٤$٤4٤44$4٤$٤4٤44$4٤٤٤٤٤٤4٤٤444$٤4٤4484%٤44٤448%$
funetibN X=daccobl {B,x,L5l)
[n,t1=siz (B)}
b=B(l:n,t};
w-l;%=l;
d(1,1:n+1=[o ];
wnhile w>tol
for i»1;n
SUm-0;
tor 1=1:n
1٤ 3-=1

sحمu sunB t±, ( ؤ dtk,1+1);
end
x(1,i)=(1B(i,i)}٢b (i,l}-sum) ;
end
end
kak+1;
d(k,1:n+1-[k-1 K];
w=Max (abs { tdt,2:n+1)-d(k-1,2:n+1})١;
1٤ w٤1ض٥٥< k>10
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٢'Jarcbbi methaD is Divergent')
erd;

eNd;
2-d;

٤%٤٤٩4٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٩٤٤٩٦٤٩٤٤٩٤٤٤٤٤٩٤٤٩٤٤٩٢٤٩٦٤٩٦٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤
$$ Wawe equatlon Bac'Kwards-d1fference method

٤4٤٤4٤٤٤4٤٤4٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤
claar
tpriNtt(1,'\n٤5\N','THe HypBrbblie 6uation 5f the for '};
fpriNtft1,\n&s\n','d"2u/dt»2- [alpha"2}d2u/ax"2 = 6 d<x<l,
0<t<T' ; ا
fprintf(l,'\n8s\n','Subject Ta The bounDary condiTions ';

0<t٣٤{'٤fprintf(l,'\n8a\n','wt0,t}-u(l,٦)-0
fpr1ntf(1, '\n%s\n', '٧ tx,0}a٤(z}');

0<x<l');fprlntft1,'1n%s\n', 'du/dt-g (x)
$٤1n1tlal1zAt1ons؟ 

n = input {'antar Lhe nuMber of gr1d sacLions £6r the ;wariable ا N=
 م{'
m input ['enter the numbr bf griD sEEtions ±br the x vriable; m=
'}:
11= input('enter the enD point af the range foI x; 1= '};
٦T - input{'enter the end point Pf the ±ange for t; T- ");
alpha npwt('Enter ء1 the ronstant aLphas '};
fx0- 1nput('enter the boundary condItion ft)-','s'};
gx0= 1nput ('cnter the boundary condltlon gtx)=','s);

;e= input {'anter Lhe axAet s6luElon (:,t)=','sق 
t6p $iz6sي 

H=11/m; ±=T /n;
1=alphakH;
& inital canditians $88$
for i-l:m١2
٦(1-1\٩h;
ff (1)-eval {fx0) ;
gg (1)=eval (gx0);
ard
w(1,11=£4{1)
w (m+l,1}=٤f [ml);
for ii=2 :m

w(ii,1{=ff(ii};
w (ii,2}-(12/2){٤٤(ii+l١4ff(ii-l})٤1-12}t٤f(ii)1+

k٩(gg (i ;(( ذ
end

bowncary cond1tions؟ 
for g=2:n+1

w(1,g)=0;
w (m+1,g}=0,

enD
& maTrix multiplicaTion
for n: =ز2
for i-2:m
w{1,3}٦4٦,]}+)1)1٩2١٢-1)٠23}1ز+ (w(L+1,)wt1-٦,1)-٩(1,]-لا٤( 
ed
erd
$ eالAtL sbluLion $4
fo± ie=l:ml

for e=l:n+l
x= (iD-l} h;

t=٢je-l)K;
e(ic,jcهeral (ee);

erg
end
fprLnt٤(1,'\n٤5\n','mThe Cxaet solutlon 1s ');
 ف



٢٤٧  الملحق

$ artar calculatiaD
rl=٥Nes( [n+l),l};
errorl=(e-w) "2r1;
€rrqr-Summ {erOTl};
٤ plotting ect and the approximaTed solwtion $%
meshtw)
t1tlc('approxlmated saltlon');
£4gurs
htash(4)
title['exatt salution'};
fpriNtf(1,'\n&s\r','THe approximated salution is '١;
W

$%٩٤٩٩٤٩%٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤%
٤ P19sar equa-1or central-٥١٤ference metroD
$
٤4٤٤4٤٤٤4٤44٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤
claar
tbrlnttt1,'\n٤\N','TH E1Llptl aguatibN bf tRe fort '}  م
fprintftl,'\n&s\n','d"2/dt"2 + d"2u/dx"2 = f٢x,y} a<x<b, c<y<d'١;
fpriNtftl,'\n&s\r','SubjeEt Ta The bounDary conditions ');
fprintf(l,'\n8s\n', 'u{a,y}=g( (y, د ;('y<D> ت
fprintf(l,'\n8a\n','w (b,y}-g(6,y)';
fpr1ntf(1,'n8s\n', '٧ {x,c)٣g(2,c) a<x<b');
fprlntft1,'1n%s\n', 'wtx,d}-g(x,d)';
$1n1t1al1zatlons $٤
n = inpuا {'antar Lhe nuMber of gr1d sacLions £6r the x wariable; N=
 م{'

m= input ['enter the Mumbr bf griD sEEtions fbr the y wariable; a
'}:
ep_max = inpuT['enter The maximum numLer af iteraTions ');
a -inpuT('enter the ight ج end poinT qf the range of x; - ج ');
b»1npwt('enter the lefT end point of zhe range of 8 ; M- ' ; ز
cl-1nput('enter the right end polnt of the range of y ; c- '}٤
d= 1nput('cntcr thc lcft cnd polnt thc rangc ٥f y ; d= '};

='};olا ;a1= 1npuL ('anLar the teleranceا 
٤٤= {nput {'enteY the funeElbN £(x, }'s',"=( لا  ز

input (ثx ام=)ي,٤ ;ز" {'ener the Exact solutibnث== 
gxs inptt'enter boundary conDition uFx,E}=',8')
gxd= input('enter boundary conDition wFxD}=','s')
gat- inpwtt'enter bwndary rondition 4a,y}-',s')
gbt- inpwt('enter boundary condition gtb,y}-','s')
$ step s1zes
h= (b-a) /n; 'k={d-c1)/m;
1n= h"2} / {%42},
u=2(1+Lج)ه 
$ exact sblutian $%
fo± ie=l:nl

for jcsl:ml
2=a+(ic-1}h;
y-cl+(c-1}k;
e{1c,]c}seval (ee};

ed
erd
£or 1c=l:n+1

fo± je=l:ml
=a+(ia-L٨ h;
y=cl+{je-1) K;
f (ic,ic)-eval (ff);

end
enc
fpr1nt٤(1,''n%s\n','mhe exact soluton 1s ');
 ن
wtBrds (n+1,#1 ; م
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&baundary canditians
for l:m+1l= ز
y=cl+ (-1١ k;
w(1, eral( ز (gat};
w (n+1,5}٣eal (gb-):
end
for 1=1:n+1
w=a+ t±-1)h;
w(4,1)=ava1 [xc);
wti,nF1} =eval (gxd) ;
end
1=l;
$ G5awas-$iedel iTeratiQns
while « Tر ep maX
2-(-٤ (2,m} +i72+w (1,n) +lmw (2,m+3) +lm% (2,m-1) +% (3,m}} /u;
norn=Abs (٤-٣{2,m});
w(2,a)=2;
tor i=2n-2
= {-٤ [i+1,m١ h"2+1mw {i+1,m+1) +lw [il,n-1} +wti,r) +w {3+2,m) { /u;
if abs {w[i+l,m)-z)> norm
nm=abs (w(il,m}-z};
end
w(141,m}7;
end
2= (-٤ (n٨m١ h42+w (n+1, ٦٥) +lnw {n, m+1} +lnw {n, n-1} +wtn-1,m})/u;
1£ abs {% (n,m)-z >norm
noItAb3 [w (M,t)-z);
end
w (n,m)=z;
for = ز m-2:-l٤2

٤-(-٤(2,i11)h2+w{l,5+l1+lmw{2,j2}+1mw{2,5}w(3,53)/w;
1٤ abs {w(2,j+1)-%)>norm
nor-abs (wr {2, J+1}-z};
cd
w{2,1ز+ }<z;
ror 4=2٤n-2
z=[٤(i+1,3+1١h"2+w (i,j+1}+1nw ti+1,i+2١+Lmw{i+1,1١+w{i+2,1+

1})/u;
if abs {w(i+l,j+l}-z}>romo
POamabs [w(i1,j+l)-z);
end
w {1+1,54I}-z;
end
= (-٤ (n,1+1١ +h٩2+٣ {n+1,1+1)+1mw (N,1+2١ +1mw tn,1١+w {n-1,3+1)١/u3
1£ abs % (n,]+1)-2)nort
notn=aHs [wtn, j+1}-z};
erd
w (n, ;l}=z+ ز
eNd

٦--(٤(2,2) ٩h2+w {1,2) 11mw (2,1} +lmw{2,3)+w(3,2)}/;
1٤ abs {(2,2}-%}>norm
norn=Abs (wt2,2)-z);
erd
w (2,2)=2;
fo± i=2:n-2

;H"2+1mw {i+1,l}+w٢i,2}+1n3wr ti+1,3}+w(±+2,2}/u٢i+1,2م-]١٤= 
if abs {w(i+l,2)-z)>narm
Pqam=abs (w {i+l,2}-z};
end
w (1+1,2}6z;
end
z= (-٤ (N,2١+٨"2٤w (n+1,2} +lNw (n, 1)+lMw (n,3١+w {N-1,2}}/u;
1£ abs ١% [N,2)-z} >nbrm

٢٤٨
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normabs [wtn,2)-z);
erd
w(n,2)z;
i poam = ه tql
fp٣1nt٤{1,'\%s\n','THe approx1mated solution is '};
 يا

1
;L p_Maxر
ndض 

L=L+1;
end
rl=one( (ml),l);
errqrl-(e-6),2r1;
errorasum {error1}
meshtw)
t1tlc('approx1mated saltlon');
£igurs
htash(4)
title['exatt salution'};
&&3٤٢3&%3&%8&&3&%3&&3&%3&%3&%38%3&&3٤٢٤483&%838٤%%&٤8٤&83٤8 ٤٤8٤٤% 34
$ Hea- equa-ior Backwards-difference metbod

٤٩%٤٩%٤٩%٤٩٤٤٩٤٤٩٤٤٩٤٤٩٦٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤
clear
fprlntft1,'\n%s\n','The Parabolc equatlon of the form ');
fpr1nt٤(1,'\n%s\n','02u/dt»2 - (alpha'} d'2u/dx»2 =0 02±l,
0<L4T');
tbrLntt(1,'\n٤5\N','Sub] t¢ ف t5 the bbundary eondltlbns ');
fprintft1,'\n&s\n','u٢0t]=T1';
fpriMtft1,'\nRs\n','u4l,t}<T2 0<-٤T');
fprintf(l,'1n%a\n','u{x,0}=f(x} 0<=<=l'١;

٤8ipitializatioPs؟ 
n ٥ inputt'enTer the pumber of gr1d sections for The ٣ variable; ٢s

 {ا٦
m= 1nput ('cntcr thc numbcr of gr1d scctlons for the y warlablc; M=
 ;{ا
1 = ±nput {'enEer the Bnd polnt b± the rangا £or x; 1= '};
٦T = input{'enter the End paint of ±he ±ange fbr t ; T '};
ee= input{'nTer the exadT saluTion E(x,T)=','s};
alpha = inpt('enter the canstant alpha = ');
T٦ - irpt('entEr the ropstant T1- '1;

inpwt('enter ب;' the constant »٦ ء12
gx0- 1nput('enter boundary condition wTx,0}-ftx}-','s'}
٤ step 5izes
h=l/m;
k=T/N;
1m=k [alphah}2;
& initia1 randitian
far ii=2 :m
x= (ii-2}٣h;
w (ii)eval (gx0) ;
w1 (1i,1}٣wt11};
ed

botndaty condltlons
for n+1: =ز1
w1 (1,31=٥;
wl [ma+l,0ز(= ;
emd
٤ exact aDlutioP
for ic-1;ml

for Jc-1:n41
x- (1c-1}h;
t= (٥-1}k٨

};e}=Avl (eة4 [,ث) 
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nd
erd
fprintf(l,'7n8a\n',1THe exacT aoluTion is ');
 ج

T reductionت olr1ng The trid1agonal system Crou$؟ 
s {2}-1+23ln;
u(21=-ln/s (24;
£or 1=3:٨-1
s(44=1+23lE+lru(±-1);
u (i)=-1n/s(i);
end
s (m}=l+2٣lmlnu (m-l);
fo2٤ ز:n١l
z(2}w{2)/5(%2);
for 1-3:m
a(1)=(w(1)+l{1-1)/s(1);
ard
w (M)=ztm) ;
fo± i= n-1٤-1:2
w(i)=z{i)-u[i}wti+l);
end
fo٤ i-2:m
w1 (1,1}-4ti);
end
cnd

calculaLing 6rrer
r1=ones ( [n+1),l)
±rorl= [e-wl}."2r1;
eIrDIsSu(errarl)

& graphing the approximate exact Aolutians £8
figure
mesh (w1}
title('approxlmate solutlon'};
٤1gure
nsh(4)
titl4 [' aet لاة solutlon'};
fprintftl,'\a&s\n','THe approximate salution is ");
wl
٤838%3٤%868 8٤83٤%٤٤٤٤٤%٤٤%٤٤6٤٤%٤٤88٤8 8٤8٤٤8 ٤٤88٤8 8#8 ٤٤83٤8 8
$ Heat eguation crark-richplsor
mNethod٤84٤٩%٤%%٤%%٤٩%٤8٤٤%%٤%4٤%%٤%٤٤٩4٤٩4٤%%٤%%٤%٤٤٩٤٤٩٦٤٩٦٤
clear
fpr1nt٤(1,''n%s\n', 'mhe Parabol1c eguat1on of the form ');
fprlntf (1,'\n%s\n','du/dt - (alpha"2) d"2u/dx"2 =٥ 0<<l, ٥<t<T'};
fbr4NLEt1,'\ns\n','sub]8¢L te thذ bbundary eordltloNs ');
fptintft1,'nks\n','w40,t]=T1')}
fpriNtft1,\nRs\N','u4l,t}=T2 ٥<±<T");
fprintf(l,'1n8s\n','u{x,0}<ftx} D<=x<=l' ; ز

%٤iritiliztiorsع 
n - input{'enter the number of grio sections for zhe x variable; n

 {ا٦
m1جو nput ('enter the number ٥f grid sectlons for the y war1able; n­

 {ا٢
1 = input {enter Lha and poinL bf thu rang fbr 2; ;{ د11
٦T = input{'enter tha End paint of ±he ±ange fbIr ٤ ; T '};
ee= input{'enter the exaat &olutian etx,±)=",'s"};
alpha = input('enter the carstant alpha = ');
·T] - irput('entr the constant T1 = ');
٦T2 = inpwt('enter the constant 12- ");
gx0- 1nputt'enter bounary conditlon wtx,0}sf (x} ;{'s'' ه
٤ step 81ze5
h=l/m;
k=T/N;



٢٥
1n=k4 [alpHaH2;
w (ml)=0;

nص initial canditiع 
for ii-2:m
٦٠(1i-٦{٣h;
w {i1)-eval (g0) ;
w11,1)1ل )=wt11};
ard

Bbunary coNdltibns؟ 
for j=1:n+1
wl (l,1)=0;
wl (m+l, ; =)ذ0
end

exact sqlution؟ 
for 1c-l:m+1

for 1c=l:n+1
=(1e-1}h;
t= ٢٥-1}k;

};ic,jc}=val (eEف) 
erd

 الملحق

end
fprintf(l,'n8s\n','The exr- soluTion is ');
 ج
$ $olrlng the trldlagonal systen Crout reductlon
s (21=1+lm
u (21=-1٨/٤2s(2};
Kor i=3M-1
s (i)=1+lm+مl u [i-1١/2;
(i1إ=- n/ ٢2s (i ;{ ا

Emd
s (m}-1١lm lmw ا (m-1}/2;
٤or 3-2:n41
2(2}-(٢3-ln)w (2}+{lm/2)w(3}11s(2};
for 1=3:m
z{4)-(41-Ln) w(1}+{1٨/2٤{١41-1}+(٤-1١+w(1+1١}١/s(i};

Ndف 
w (m)=z tm) ;
foI i= m-l:-l:2
w(i}=z{i)-u(i}w(i+l);
end
for is2:m
w1 (±,1}-wti);
end
erd
$ calculaLing errer
r1=bnes( [n+l),l)}
eIroIl= [e-wl}."2r1;

(IrDr=Eum(errarlج 
٤ grapbing the approximate exact ى alutiors &%
figure
mesh (w1}
t1tle ('approxLmate solvtlon'};
٤1gure

(ash(4الا 
title['axatt salution'};
fprintftl,'\n&s\n','THe approximate 8olution is ")٢ wl
٤88٤%٤٤%2٤8٤٤8٤٤%٤4٤٤٤%٤٤%٤٤8٤٤%٤٤8 ٤٤%٤%88٤6 8٤8٤٤٢8٤8 ٤٤88٤8 8#8٤٤%8#
function [r,it]=maDifiedtewton {fur, dfwn, ddfwn, x@,acc}
i--0; x01l;
while aps {x0-ت )>acc

o=X@;
1t=1t+1٢
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x=-{(feval tfun,5}tewal [dfun,a}}٢tfeval tdfun,a)"2}­

{fewal {ddfun, o) feval {fun,a}});
;nDج 

;7Gج- 
٤%٤٤٩4٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٩٤٤٩٦٤٩٤٤٩٤٤٤٤٤٩٤٤٩٤٤٩٢٤٩٦٤٩٦٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤

func:Ion [r,±t,P,pp]-nKton {fun, dfun, ,ace}
12=0; :0=x;
d=fewal (£un, x0) /fewal {dfun, x0) ;
wh±1ف absd) >aee

x1=x0-d;i4=it+1;x0=l٤
d=fewal [fun,xD}/feval(dfun,x0};
p (i٦)=xl:pp(it)=feval (fun, xl);

end;
r٣20;

٤٤٤٤٤٤٤٩٤٤٤٤٤٤٤٤٤٤٤%٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٤٤٤٤٩٤٤٤٤٤٤٤٤٤٤٤٩
£unct1on [x7,1t]=nOwtor2 {K,f,1f,n, acc}

(;fr=fewal {f,xv;8;12=0 =ر
wh±le nOrt (fr}>ace

j±=feval {jf,xv);
xwl=xw-] r\fr; x7=xvl;
fr=fewal٢f,xv);
it-it2ا ;

end
٤٤٤٤٤٤٤٤٤٤٢٤٤٤٤٤٤٤٤٤%٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٤٤٤٤٩٤٤٤٤٤٤٤٤٤٤٤٩

funct1on[twAls, ywals]=rkgcn {f, stArt, fLn1sh, startwal,h, mcthod}
4selvas dy/dL=£{t,y}. sLar , ا inlsh are initial, £1nal valuas ٤ ا
startwal 4s 4nltia1 walua Df y,h 4s thA 4ntrarene in t؟ 

&nethaD [l, 2 ar 3) sElects Classiral, Butcher ar Mrsbn RK.
H=[ ];c=[ 1٦D-[ ];
if metho <l [ method >3

diap ('Method nwmber wnknown sg wAing €lassiral');
methodl;

end;
1f mthod==1

order=4;
H=[1/6 1/3 1/3 1/6]; a=t1.٥ ذ. ذ];
a=٥٥٥٢٥;0.5 ٥٥ 0;٥ .50 0;٥٥ 1 01;
Disp('Classical methaD selecteD');

elaeif methaD ==2
;rdEr-5ب 

b-٤٦/6 ٥0 2/3 1/6];
d-٢٥ 1/3 1/3 1/2 I;
c=[٥ 0 ٥٥ 0;1/3 0٥٥ 0;1/6 1/6٥0 0;1/٥ 0 3/8 0 0;1/2 0 -3/2 2

٥1,
disp('Marson reLhod sAlacted');
end;
s= [finish-start}/h+l;
yatartval; t-atart;
yalssstartval; tvals-start;
for s: -ز2

k{I]٥hfev1 {f,t,y};
for 1=2:order

k{1=hfewalf, t+hd(1},y+e1,1:1-1%t1:1-1)'}٢
,ndف 

y1=y+bk'; t1=t+h;
calleat walues tagether far autput؟ 

tvalss[Twals, tl]; ywals=[yvals, yl];
t=tl; y-yl;

end;
٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٤٢٤٤٤٤٤٤٤٤٤%٤٤٤٤٤٤٤٤٤٤٤٩٤٤٤٤٤٤٤٤٩٤٤٤٤٤٩٤٤٩٤٤٩٤٤٤٤

functIon [r,1t]-secant (fun,a,6,acc}
;1t=0م b{x0=A;0=x1+1=1ر 

wh11ف absx1-6)>a4



٢٥٣  الملحق

x0=a; o=xlit=it+l;
x1=O-{fewal{fun,a}}٢x0-a)/(feval(fur,o}-feval (fun,xD}};

eNd;
;xlج- 

٤%٤٤٩4٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٩٤٤٩٤٤٩٤٤٩٤٤٤٤٤٩٦٤٩٤٤٩٢٤٩٦٤٩٤٤٩٤٤٩٤٤٩4٤٤٩
$ $1mple Fowrler Transforn
£unct1on G = sft {T,F,N);
dt= T(2}-T(1١;
n = LengthtN) ;
for k=ln

G (k}= dtsum٥ [F.exp (-i42piN[k}T});
nd
$%٩٤٩٩٤٩٦٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٦٤٩٤٤٩٤٤٩٤٤%
Func-1on f-١٩ft {n,g,t};
pn{2)-n(1};
nt=length {t) ;
for !=1:Mt
F (k)=Ds٧t (g. exp [12pint tk)};
end
$٤%% %%% % %% % %% %%% %%% %%% %%% %3% %3%%3%%3% %3% %34 %3% %3% %%4 %%% %
funcTion q=simpsona (funa,b, n)
b- (b-a)/٢;
x[a:h:]; yء fewa1 {fun2};
٦-2ones (n4l,1)72-2onestn2,1};
7(2:2:n}=7(2;2:n)٤72;
w(1=1; ٧n±1}=1;
=y4٧; =فh/3;
$٤$8%$8%%6%$&%3&3%%٤6%%%%8 ٤3&%%% % $&%%&%3&%%%%$&%38% %&83&8%8%$&%3&%
functior tr=trapezoidal[fun, a, (n, ط
h= [b-a)/n;
t-(feval (fwn,a) 1feval {fwr,E}}/2;
٤or ٢-٦٤n-٦

X-ج +hk;
2=t+٤ewal {fun,x);

ard
tN=th;

$$%8%%8$%٤38&٤%%383%&%%&$6%&٤3&%%%3&%%%$$%8%383% ؟%&%%8&3$&%%8&$%&%$2%
٤ Lagrange InTerpalation MethaD
funcTion fi = lir {3,y,xi};
dxi xi-x; m= 1engthtx}; zeros{size(y}]

1(1) • prod {dx1{2:m)} /prodtx(1}-x(2:m)};
1 (m) - prod {dxl(1:n -1}/prodtx (m}-x(1:n -1)};
٤ory=2:٨-1

n = rod ع tdxi(l:] -1}prodtdx4 (5+1:n) ١;
d = prod (x ;١prodtx[}-x(1+1:m})(x[1:1-1-( ؤ
1[5} = n/d ;

erd;
fi = sum {y.L);

٤٩%٤٩٦٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٤٤٩٩٤
٤%
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 أصغرمريعات مسائل
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