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{y’ =y—z+et
z'=z—y+et
te[0,1] 5z(0) =15 y(0) =1 cua
y(©) = z(t) = et Gl Jall Jal o oS all Uadll Cacealg

n@30p= £1[t , v , 2 ] :=y[t] - z[t] + Exp[t];
ni2p= £2[¢ , v , 2 ] = 2z[t] - v [t] + BExp[t];
In[32]:= u::lfl[t__r ¥ . z_] 1= 2%y - 2% z+Exp[t];
n[33]= df2[t , v , z ] :=2xz-2+y + Exp[t];

n(24p= ye[t ] :=Exp[t]; ze[t ] := Exp[t];

nEsy= 0 =0; b=1.; y[0] =1.; =[0] =1.; x[0] =t0; n=10; h= (b-t0) /n;

nf28l= For[i =0, 1 £n, x[1i] =t0+h«xi;
y[i+1] =y[i]l +h*£f1[x[i], y[i], =[i]] + (h"2/2) »df1[x[4i], y[i], =[i]];
z[i+1] = z[i] +h+£2[x[1], v[i], z[1]1] + (h*2/ 2) «df2[x[4i], vI[i], =[1i]]:
Print["x", i, "= ", x[i], " y", i, "= ", y[i], ™ =", i, "= ",
z2[i], " Exact=", N[ze[x[i]]], " Errcr=", Abs[ze[x[i]] -=[1i]]]:

i++]



x0= 0.

xl= 0.1
x2= 0.2
x3= 0.3
xd= 0.4
x3= 0.5
x6= 0.6
x7= 0.7
x8= 0.8
x5= 0.9
x10= 1.

yO0= 1. =0= 1. Exact=l. Error=0.

yl= 1.105 =1= 1.105 E=xact=1.10517 Error=0.000170518

yva= 1.22104 =2= 1.22104 Exact=1.2214 Error=0.00035%812

yv3= 1.34925% =3= 1.34%25% Exact=1.349%98¢
yv4= 1.4%103 =4= 1.4%103 Exact=1.49%9182
vo= 1.64767 =53= 1.64767 Exact=1.64872
ye= 1.82078 =z&6= 1.82078 E=xact=1.82212
yi= 2.01211 =7= 2.01211 Exact=2.01375

yB= 2.22355 z8= 2.22355 Exact=2.22554

Error=0.000568572
Error=0.0007%99287
Error=0.00105427
Error=0.00133c06&
Error=0.0016475

Error=0.0015%91&8

vo9= 2.435723 =5= 2.45723 Exact=2.459%6 Error=0.00237207

yl0= 2.7154% z10= 2.7154% Exact=2.71828

Error=0.00275%24¢
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{y’—y—z=—sint
z'+y—z=—cost
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In[1]:

In[2]:

In[3]:

In[5]:

fil[t , v , 2 ] 1=y +=2-58in[t];
£f2[t , v , 2 ] :=z2-yv -Cos[t];

yelt ] :=8in[f]; ze[t ] :=Cos[£]; t0=0.; x[0] =t0; b=1; y[0] = 0;
z2[0] =1; n=10;
h=(b-t0) /n;

For[1=0,i=n, x[1] =t0+h+i; kl =h«f1[x[i], y[1], =[1]]:
rl =h«£f2[x[i], y[i], =[i]]; kK2 =h+«f1[x[i] +h, y[i] + k1, =[4i] + x1];
r2Z —h*xf2[x[i] +h, y[1i] + k1, =[1i] +rl]; y[Li+1] = y[1i] +1/ 2 (k1 + k2);
z[i+1] = =[] +1/2 (xrl + r2);
Print["x", i, "= ", x[4i], ™ ¥, i, "= ", ¥y[1], " =", i, "= ", =[i],
" Error=", Abs[ye[x[1i]] -v[1]], ™ kKl=", kK1, ™ rl="rl, " kZ=",6 k2,

" orZ=", r2]; i++]

x0=0. w0=0 =0=1 Error=0. kl=0.1 rl=0. k2=0.100017 r2=-0.00%50042

x1=0.1 v1=0.100008 =1=0.95525 Error=0.000174513

E1=0.0955425 rl1l=-0.0055%7627 k2=0.0986155 r2=-0.0154344

®¥2=0.2 y2=0.195%087 =22=0.980544 Error=0.0004175%83

E1=0.0980%962 rl=-0.0158605 k2=0.0%962347 r2=-0.02%1837

®¥3=0.3 y3=0.296253 =23=0.956022 Error=0.000732573

E1=0.0956755 rl=-0.0255567 k2=0.0%28%75 r2=-0.0386524

x4=0.4 v4=0.3%0539 =4=0.921%18 Error=0.001120%54

E1=0.092303% rl1l=-0.038%683 k2=0.0886367 r2=-0.0477476

x5=0.5 yv5=0.48101 =5=0.87856¢ Error=0.00158402

k1=0.0880144 r1=-0.0480032 k2=0.08345%38 r2=-0.0563803

x6=0.6 yE=0.566764 =z6=0.826368 Error=0.00212117

k1=0.082848% r1=-0.0565731 E2=0.0773531% r2=-0.0644¢c¢&

x7=0.7 yv7=0.646%948 =7=0.7£5848 Error=0.002725%8%

k1=0.0768578 rl1l=-0.0645%41 Ek2=0.0707703 r2=-0.0715258

x8=0.8 yB=0.720762 =z8=0.697588 Error=0.00340557

E1=0.0700%94 r1=-0.0715%88 k2=0.0633134 r2=-0.0786871

x9=0.% v5=0.787468 =9=0.62225]1 Error=0.00414117

E1=0.0626352 rl1l=-0.0786827 k2=0.0552204 r2=-0.084c841

®x10=1. y10=0.846398 =z10=0.540567 Error=0.00452c91

E1=0.0545454 rl1=-0.0846133 k2=0.04656%94 r2=-0.0898585
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{y’ =y—z+et
z =z—y+et

n =10 [0,1] daall e gl &8k aladiuly elly

y(0) = z(0) = 1 aslaiy) b il

z(t) =el 5 y(t) = el &id Jall dal Ge Syl Uadll sl

nfr= £1[¢ , v , 2 ] := (¥ - 2) +Exp[£];

nizr= £20¢ , v , 2 ] := (2-¥) +Exp[£];

nZi= yel[t ] :=Exp[t]; ze[f ] :=Exp[t];

n4k= £0 = 0.0; x[0] =t0; b=1.;y[0] =1; z[0] =1; n=10; h= (b-t0) /n;

nE= For[i=0,izn, x[i] =t0+h+«i; y[1+1] =y[1] +h+£f1[x[i]., v[1i]., =[1i]]:
z[i+ 1] = z[i] +h+«£2[x[i], v[1i], =[1]]:
Print[“x“; i; l'|=l'|;x|:i]; n Y"J’ i; l'|=l'|; Y[i].l' n z“; i; I'|=l'|; z[i]];

Print[" Error=", Abs[ye[x[1]] -v[1]]]; 1++]



x®0=0. y0=1 =0=1

Error=0.

x1=0.1 y1=1.1 =1=1.1
Error=0.00517052

®2=0.2 y2=1.21052 =2=1.21052
Error=0.0108857

x3=0.3 y3=1.33266 =3=1.3326¢
Error=0.0172014

¥d=0.4 yd=1.46764 zd=1.4E5764
Error=0.0241814

®5=0.5 y5=1.61683 =5=1.61683

Error=0.0318%95¢c

®6=0.6 y&=1.7817 =z&=1.7817
Error=0.040421

x7=0.7 y7=1.96391 =7=1.56351
Error=0.045843

xB8=0.8 yB=2.16528 =z8=2.16528
Error=0.06025559

®5=0.9 y95=2.38784 =z5%=2.38784
Error=0.0717&4

®x1l0=1. yl0=2.6338 =z10=2.6338

Error=0.0844824
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