Fixed-point iteration approximations

llustration (a)

| > restart;

gl: =x->x-x"3-4*x"2+10;
L gl:zXH-w3—4x?+x+10 (@)
> plot({gl(x), x},x=0..5);
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=> p0: =1. 5;

_ p0:= 1.5 (2)
>for n froml to 20 do

p[n] :=g1(p0);

err:=abs(p[n]-p0);

if err>=10"(-4) then

p0: =p[n] ;

el se

br eak




end if
end do;
pl = —0875

err == 2.375
p, == 6.732421875

err:= 7.607421875
p; == —469.7200120

err = 476.4524339
p, == 1.027545552 10°
err:=1.027550249 10°
ps == —1.084933871 10**
err = 1.084933871 10*4
pe = 1.277055593 107
err:=1.277055593 1072
p, == —2.082712916 10°'°
err:=2.082712916 10>'6
pg = 9.034169425 10°*
err:=9.034169425 10548
Py = —7.373347340 10"
err = 7.373347340 10'%46
P = 4.008612522 10°340
err = 4.008612522 10°84
p,, = —6.44142918010'7>%!
err = 6.441429180 10'7>%!
P, = 2.672678432 10°%°%
err = 2.672678432 10°%°%°
P13 = —1.909150330 10'376%
err == 1.909150330 103769
P4 = 6.958576093 10173088
err = 6.958576093 10473088
P15 = —3.369466493 10419266
err == 3.369466493 10419266
P = 3.825457892 10*2577%9
err = 3.825457892 10%2°7799
P, = —5.598224077 1012773398
err = 5.598224077 1012773398
pg = 1.754489741 107832019
err = 1.754489741 138320196
Py = —5.400730414 1014960588
err == 5.400730414 1014960588




llustration (b)

> restart;

> p0: =1. 5;

Do = 1.575279053 10°*4881766
err == 1.575279053 10344881766

g2: =x->(10/ x-4*x)"(1/ 2);

g2=Xxm— | — —4Xx

> for n froml to 20 do

p[n]:=g2(p0);

err: =abs(p[n]-p0);
if err>=10"(-4) then

pO: =p[ n];
el se

br eak
end if
end do;

p, == 0.8164965811

err = (0.6835034189
p, == 2.996908805

err:= 2.180412224
p; = 2.941235061 1

err :=4.199086337
p, = 2.753622388 —2.753622388 1

err:= 6.325649186
ps = 1.814991519 + 3.534528789 1

err:= 6.357819841
P = 2.384265848 — 3.434388064 I

err = 6.992129530
p, = 2.182771901 + 3.596879228 1

err:= 7.034153790
pg = 2.296997586 —3.574104462 1

err:=7.171893375
Pg = 2.256510286 + 3.6065612201

err:= 7.180779822
Po = 2.279179049 — 3.601936572 1

err:= 7.208533435
p,; = 2.271142587 +3.6083714701

err:= 7.210312521
pyp = 2.275631312 — 3.607451621 1

err:= 7.215824487
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py3 = 2.274039927 + 3.608725567 1

err:=7.216177363

Py = 2.274928362 — 3.608543344 I

err:= 7.217268966

pys = 2.274613385 +3.608795481 I

err:= 7.217338832

Py = 2.274789212 —3.608759412 1

err:= 7.217554895

p,; = 2.274726876 + 3.608809311 I

err:=7.217568723

pg = 2.274761673 — 3.608802172 1

err:=7.217611483

Pg = 2.274749336 + 3.608812048 I

err:= 7.217614220

Py i= 2.274756223 —3.608810635 I

llustration (c)

> restart;

> p0: =1.5;

> for nfrom1l to 20 do
p[n] : =g3(p0);
err: =abs(p[n]-p0);
if err>=10"(-4) then
pO: =p[n];
el se
br eak
end if
end do;

err:=7.217622683

g3: =x->(1/2) *(10-x"3)"(1/ 2);

gg:le_) \/ _X3+1O
2
p0:= 1.5

p, == 1.286953768

err = 0.213046232
p, = 1.402540804

err:=0.115587036
p; = 1.345458374

err := 0.057082430
p, = 1.375170253

err:=0.029711879
ps = 1.360094192

err:=0.015076061
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llustration (d)

> restart;

> p0: =1. 5;

> for nfrom1l to 20 do
p[n]: =eval f (g4(p0));
err: =abs(p[n]-p0);
if err>=10"(-4) then
p0: =p[n] ;
el se
br eak
end if
end do;

ps == 1.367846968

err:= 0.007752776
p, = 1.363887004

err == 0.003959964
pg == 1.365916734

err := 0.002029730
py = 1.364878217

err:=0.001038517
pyo = 1.365410062

err := 0.000531845
p,, = 1.365137820

err == 0.000272242
p,, = 1365277209

err = 0.000139389
P13 = 1.365205850

err := 0.000071359

g4: =x->(10/ (4+x))"(1/ 2);

g4 :=x-+10

p0 = 1.

p, == 1348399725

err:=0.151600275
p, = 1.367376372

err:=0.018976647
p; = 1.364957015

err == (0.002419357
p, = 1.365264748

err = (0.000307733
ps == 1.365225594

err := (0.000039154
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llustration (e)

> restart;
> gS::x->x-(xA3+4*xA2-10)/(3*x“2+§*x);
gs:szx—X“;xz_lO (13)
3X +8x
> p0: =1.5;
p0:= 1.5 (14)

> for nfrom1l to 20 do

p[n] :=eval f (g5(p0));

err: =abs(p[n]-p0);

if err>=10"(-4) then

p0: =p[n] ;

el se

br eak

end if

end do;
p, == 1.373333333
err :=0.126666667
p, == 1.365262015

err == (0.008071318
p; = 1365230014

err = 0.000032001 (15)



