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Problem 1
r e s t a r t :
i n f o l e v e l [ s o l v e ] : = 3 :
sols:=solve(x^3-3*x^2+3=0,x) ;

M a i n :  E n t e r i n g  s o l v e r  w i t h  1  e q u a t i o n  i n  1  v a r i a b l e
D i s p a t c h :  h a n d l i n g  p o l y n o m i a l s  o f  t h e  f o r m  a * x ^ n - b
D i s p a t c h :  h a n d l i n g  a  s i n g l e  p o l y n o m i a l
M a i n :  s o l v i n g  s u c c e s s f u l  -  n o w  f o r m i n g  s o l u t i o n s
M a i n :  E x i t i n g  s o l v e r  r e t u r n i n g  1  s o l u t i o n

sols :=eva lc ( [so ls ] ) ;  #  Use  complex  numbers  t r icks  to  s impl i fy

e v a l f ( s o l s ) ;  #  E v a l u a t e  u s i n g  v a r i a b l e - p r e c i s i o n  f l o a t i n g - p o i n t  
numbers

eva lh f (so ls ) ;  #  Eva lua te  us ing  64 -b i t  f loa t ing -po in t  numbers  
( d i d n ' t  w o r k )

E r r o r ,  u n a b l e  t o  e v a l u a t e  e x p r e s s i o n  t o  h a r d w a r e  f l o a t s :  [ 2 * c o s (
( 2 / 9 ) * P i ) + 1 ,  - c o s ( ( 2 / 9 ) * P i ) + 1 - 3 ^ ( 1 / 2 ) * s i n ( ( 2 / 9 ) * P i ) ,  - c o s ( ( 2 / 9 ) *
P i ) + 1 + 3 ^ ( 1 / 2 ) * s i n ( ( 2 / 9 ) * P i ) ]

# i n f o l e v e l [ f s o l v e ] : = 5 :  #  D o e s n ' t  p r i n t  i n f o
fsolve(x^3-3*x^2+3=0,x) ;

p l o t ( x ^ 3 - 3 * x ^ 2 + 3 , x = - 1 . . 3 ) ;
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Problem 2
p l o t ( x ^ 5 - 3 * x ^ 2 + 1 , x = - 2 . . 2 ) ;

D ig i t s :=20 :  #  Var iab le -p rec is ion  a r i thmet ic
fsolve(x^5-3*x^2+1=0,x) ;

Why symbolic algebra is not to be mixed with floating-point computations without 
care
Apply secant method to Problem 1

x_kp1:=  (x_k,x_km1)->x_k- (x_k-x_km1) / ( f (x_k) - f (x_km1)) * f (x_k) ;

f :=x->x^3-3*x^2+3;

secant_p1:=simplify(x_kp1(x_k,x_km1));

x [ 0 ] : = 1 ;  x [ 1 ] : = 2 ;
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The results we are computing are rational numbers, not floating-point numbers! By k=10 they are too 
big to print on the page!

f o r  k  f r o m  1  t o  6  d o  x [ k + 1 ] : = x _ k p 1 ( x [ k ] , x [ k - 1 ] ) ;  o d ;

D i g i t s : = 2 0 :
e v a l f ( x [ 7 ] ) ;

1.3472963556037917232
fso lve(x^3-3*x^2+3 ,x ) ;

Problem 3
r e s t a r t :
x_kp1:=  (x_k,x_km1)->x_k- (x_k-x_km1) / ( f (x_k) - f (x_km1)) * f (x_k) ;

Part b
psi := (x_k ,x_km1) ->(x_kp1(x_k ,x_km1) -x i ) / (x_k-x i ) / (x_km1-x i ) ;

psi_expr:=simpl i fy (psi (x_k,x_km1)) ;

To complete part b we need to use that f(xi)=0
l im i t (ps i_expr ,x_k=x i ) ;  #  Map le  cannot  do  ca lcu la t ion !

ps i_ser ies:=conver t (ser ies(ps i_expr ,  x_k=xi ,  2 ) ,po lynom);
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i n f o l e v e l [ s i m p l i f y ] : = 0 :
p s i _ l i m i t _ M a p l e : = s i m p l i f y ( p s i _ s e r i e s , { f ( x i ) = 0 } ) ;  #  N o w  u s e  t h a t  f
( x i ) = 0  t o  h e l p  M a p l e

e v a l ( p s i _ s e r i e s ,  f ( x i ) = 0 ) ;

Now let's try to do this ourselves in a smart way
psi_expr;

p iece_1 :=eva l (ps i_expr ,  f ( x_k )=0 ) ;

p iece_2:=simpl i fy(psi_expr-piece_1) ;

p r o b l e m : = f ( x _ k ) / ( x _ k  -  x i ) ;

piece_3:=simpl i fy(piece_2/problem);

psi_new:=piece_1+problem*piece_3;

simpl i fy(psi_expr-psi_new);  #  They are the same
0

s i m p l i f y ( s e r i e s ( p r o b l e m ,  x _ k = x i ,  2 ) ,  { f ( x i ) = 0 } ) ;

p s i _ l i m i t : = s i m p l i f y ( e v a l ( p i e c e _ 1 + D ( f ) ( x i ) * p i e c e _ 3 ,  x _ k = x i ) ) ;



>  >  

(29)(29)

>  >  
(35)(35)

>  >  

>  >  

>  >  

(9)(9)

(34)(34)

>  >  

(36)(36)

(32)(32)

(17)(17)

(30)(30)

(33)(33)

>  >  

(31)(31)

>  >  

Part c
l i m i t ( p s i _ l i m i t ,  x _ k m 1 = x i ) ;

Part d
x_k_m_xi_kp1:=k->A*(x[k-1]-xi )^q;

psi_l imit_assumpt:=x_k_m_xi_kp1(k+1)/x_k_m_xi_kp1(k) / (x[k-1]-xi ) ;

p s i _ l i m i t _ a s s u m p t  : =  x _ k _ m _ x i _ k p 1 ( k ) ^ q / ( ( x [ k  -  1 ]  -  x i ) ^ q * ( x [ k  -  
1 ]  -  x i ) ) ;

s impl i fy (psi_ l imi t_assumpt ,  symbol ic ) ;

s o l v e ( q ^ 2  -  q  -  1 ,  q ) ;

Importance of assumptions in symbolic algebra:
simpl i fy(sqrt (q^2) )  assuming q>0;

q
s impl i fy (sqr t (q^2 ) ,symbol ic ) ;

q


