
> # Assignment #4, Mast 334/ Math 354, Solutions:  
>  
> # Problems 1a and 2a page 85: 
f:=x->x^2-2*x*exp(-x)+exp(-2*x); # x in [0,1] 
plot(f(x),x=0..1); 

 := f  → x  −  + x2 2 x e
( )−x

e
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> Digits:=20: 
ff:=D(f); 
#Newton 
print(`Newton Method:`); 
MaxError:=0.0000001; 
MaxSteps:=30; 
a:=0.5;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-f(a)/ff(a)): 
  Er:=abs(a-anew): 
  a:=anew: 
  print(a, ` error= `,evalf(Er)); 
end do: 
 

 := ff  → x  −  +  − 2 x 2 e
( )−x

2 x e
( )−x

2 e
( )−2 x

 

Newton Method:  



 := MaxError 0.1 10-6
 

 := MaxSteps 30  

 := a 0.5  

, ,0.53315550159860907654  error= 0.03315550159860907654  

, ,0.55004380562288827758 error= 0.01688830402427920104 

, ,0.55856695655044027162 error= 0.00852315092755199404 

, ,0.56284845142204167045 error= 0.00428149487160139883 

, ,0.56499419988056824748 error= 0.00214574845852657703 

, ,0.56606832700894719343  error= 0.00107412712837894595  

, ,0.56660570412814787727  error= 0.00053737711920068384  

, ,0.56687447111776728028  error= 0.00026876698961940301  

, ,0.56700887422523919733  error= 0.00013440310747191705  

, ,0.56707608068278533652  error= 0.00006720645754613919  

, ,0.56710968513759162071  error= 0.00003360445480628419  

, ,0.56712648767151312414 error= 0.00001680253392150343 

, ,0.56713488901510466167 error= 0.84013435915375310-5  

, ,0.56713908970605870765 error= 0.42006909540459810-5  

, ,0.56714119005632483868 error= 0.21003502661310310-5  

, ,0.56714224023265430477 error= 0.10501763294660910-5  

, ,0.56714276532112045594 error= 0.5250884661511710-6  

, ,0.56714302786541782320 error= 0.2625442973672610-6  

, ,0.56714315913760294013 error= 0.1312721851169310-6  

, ,0.56714322477365469529 error= 0.656360517551610-7  

> fff:=D(ff); 
# Modified Newton 
print(`Modified Newton Method:`); 
MaxError:=0.000001; 
MaxSteps:=30; 
a:=0.5;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-(f(a)*ff(a))/((ff(a))^2-f(a)*fff(a))): 
  Er:=abs(a-anew): 



  a:=anew: 
  print(a, ` error= `,evalf(Er)); 
end do: 
 

 := fff  → x  +  −  + 2 4 e
( )−x
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Modified Newton Method: 

 := MaxError 0.1 10-5  

 := MaxSteps 30  

 := a 0.5  

, ,0.56801373385948172439  error= 0.06801373385948172439  

, ,0.56714342739319008017  error= 0.00087030646629164422  

, ,0.56714329040969239526  error= 0.13698349768491 10-6
 

> # Problem 10 a page 90: 
> # Solve x=(2-exp(x)+x^2)/3 using Steffensen's method and 
g:=x->(2-exp(x)+x^2)/3;plot(g(x),x=-4..4);  

 := g  → x  −  + 
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> a:=1;# Steffensen's method 
 
print(`Steffensen's method:`); 
MaxSteps:=16:Er:=100:MaxError:=.000001: 



for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  a1:=g(a): 
  a2:=g(a1): 
  anew:=evalf(a-(a1-a)^2/(a2-2*a1+a)): 
  Er:=abs(a-anew): 
  a:=anew: 
  print(a); 
end do: 

 := a 1  

Steffensen's method: 

0.26409514273021127109  

0.25753132511227020207  

0.25753028543988698007  

0.25753028543986076047 

> # problem 2 d page 99: 
f:=x->x^5+11*x^4-21*x^3-10*x^2-21*x-5; 
ff:=D(f);plot(f(x),x=-2..3);plot(f(x),x=-14..-11); 

 := f  → x  +  −  −  −  − x5 11 x4 21 x3 10 x2 21 x 5  

 := ff  → x  +  −  −  − 5 x4 44 x3 63 x2 20 x 21  



 

 
> #Newton 



print(`Newton Method:`); 
MaxError:=0.0000001; 
MaxSteps:=30; 
a:=-12.5;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-f(a)/ff(a)): 
  Er:=abs(a-anew): 
  a:=anew: 
  print(a); 
end do: 
 

Newton Method:  

 := MaxError 0.1 10-6
 

 := MaxSteps 30  

 := a -12.5 

-12.616506673517343132 

-12.612434645999348266 

-12.612429524939616726  

-12.612429524931524826  

> a:=0;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-f(a)/ff(a)): 
  Er:=abs(a-anew): 
  a:=anew: 
  print(a); 
end do: 
 

 := a 0  

-0.23809523809523809524  

-0.25030189828443325145  

-0.25023694232014197773  

-0.25023694032512699790  

> a:=2.1;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-f(a)/ff(a)): 
  Er:=abs(a-anew): 



  a:=anew: 
  print(a); 
end do: 
 

 := a 2.1  

2.3008053351393731943  

2.2619563107858119753  

2.2600897115771634570  

2.2600855280866080728  

2.2600855280656274457  

> # Now we have to divide f(x) by  
(x+12.612429)*(x+0.250236)*(x-2.260085) 
P:=x->(x+12.612429)*(x+0.250236)*(x-2.260085); 

 := P  → x ( ) + x 12.612429 ( ) + x 0.250236 ( ) − x 2.260085  

> sort(expand(P(x))); 
 +  −  − x3 10.602580 x2 25.914632443281 x 7.133017617253015740  

> # We redefine f and P so Maple understands that these are 
polynomials (not just 
# functions): 
f:=x^5+11*x^4-21*x^3-10*x^2-21*x-5; 
P:=x^3+10.602580*x^2-25.914632*x-7.133017;  

 := f  +  −  −  −  − x5 11 x4 21 x3 10 x2 21 x 5  

 := P  +  −  − x3 10.602580 x2 25.914632 x 7.133017  

> result:=quo(f,P,x); 
remainder:=rem(f,P,x);  

 := result  +  + x2 0.397420 x 0.700954656400  

remainder := 

−  −  + 0.000078519669641200 0.000214414567555200 x 0.000082228586488000 x2  

> # the division is not perfect but the remainder is small 
solve(result=0,x); 

 + -0.19871000000000000000 0.81330744020942043759 I,
 − -0.19871000000000000000 0.81330744020942043759 I  

> # We obtained approximate complex roots of f. 
 
 
#Problem 2e page 99 
f:=x->16*x^4+88*x^3+159*x^2+76*x-240; 
plot(f(x),x=-4..3,y=-5..5); 



 := f  → x  +  +  +  − 16 x4 88 x3 159 x2 76 x 240  

 
> ff:=D(f); 
#Newton 
print(`Newton Method:`); 
MaxError:=0.0000001; 
MaxSteps:=30; 
a:=-3;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-f(a)/ff(a)): 
  Er:=abs(a-anew): 



  a:=anew: 
  print(a); 
end do: 
 

 := ff  → x  +  +  + 64 x3 264 x2 318 x 76  

Newton Method:  

 := MaxError 0.1 10-6
 

 := MaxSteps 30  

 := a -3  

-3.5086956521739130435  

-3.3741944773273548810  

-3.3582526722068089129  

-3.3580445165037971704 

-3.3580444814069772759 

> #Newton 
print(`Newton Method:`); 
MaxError:=0.0000001; 
MaxSteps:=30; 
a:=1;:Er:=100: 
for i from 1 to MaxSteps  while (Er >MaxError) and 
(abs(a)<10000) do 
  anew:=evalf(a-f(a)/ff(a)): 
  Er:=abs(a-anew): 
  a:=anew: 
  print(a); 
end do: 
 

Newton Method:  

 := MaxError 0.1 10-6
 

 := MaxSteps 30  

 := a 1  

0.86288088642659279778 

0.84694450986738623772 

0.84674260381659936842  

0.84674257172220143583  

> # Now we have to divide f(x) by  (x+3.358044)*(x-.846742) 



P:=x->(x+3.358044)*(x-.846742); 
 := P  → x ( ) + x 3.358044 ( ) − x 0.846742  

> sort(expand(P(x))); 
 +  − x2 2.511302 x 2.843396892648  

> # We redefine f and P so Maple understands that these are 
polynomials (not just 
# functions): 
f:=16*x^4+88*x^3+159*x^2+76*x-240; 
P:=x^2+2.511302*x-2.843396; 

 := f  +  +  +  − 16 x4 88 x3 159 x2 76 x 240  

 := P  +  − x2 2.511302 x 2.843396  

> result:=quo(f,P,x); 
remainder:=rem(f,P,x);  

result := 

 +  + 16.000000000000000000 x2 47.819168000000000000 x 84.405963763264000000  

 := remainder −  − 0.00042025939019545600 0.000034596084409728000 x  

> # the division is not perfect but the remainder is small 
solve(result=0,x); 

 + -1.4943490000000000000 1.7442172460456294892 I,
 − -1.4943490000000000000 1.7442172460456294892 I  

> # We obtained approximate complex roots of f. 
 
>  
 


