
>  >  

>  >  

(4)(4)

(3)(3)

>  >  

(6)(6)

(5)(5)
>  >  

(7)(7)

>  >  

>  >  

>  >  

>  >  
(1)(1)

(2)(2)

>  >  

>  >  

(8)(8)

6 February 2024   

Last time, we left off with something we didn't actually get to.  So let's start there.

The goal here is the following:

Given some points, find the (unique) polynomial of highest degree that passes through 
all of them.

It's a cubic, so 
cub:=x-> a+b*x+c*x^2+d*x^3;

cub(1)=2

#   s o l v e ( c u b ( 1 ) = 2 , c u b ( 2 ) = 4 ,  . . . .  d o n ' t  w a n t  t o  t o o  m u c h  t y p i n g )
E r r o r ,  u n e x p e c t e d  s i n g l e  f o r w a r d  q u o t e

c u b ( p t s [ 1 ] [ 1 ] )

c u b ( p t s [ 1 ] [ 1 ] ) = p t s [ 1 ] [ 2 ] ;

Here I can get all the points plugged in to get the equations I want to solve.  
seq(c u b ( p t s [ i ] [ 1 ] ) = p t s [ i ] [ 2 ] ,  i = 1 . . n o p s ( p t s ) )

nops(pts)
4

eqns:=[s e q ( c u b ( p t s [ i ] [ 1 ] ) = p t s [ i ] [ 2 ] ,  i = 1 . . n o p s ( p t s ) ) ] ;



(11)(11)

(15)(15)

>  >  

(10)(10)

(9)(9)

>  >  

>  >  

(12)(12)

(14)(14)

>  >  

>  >  
(13)(13)

>  >  

>  >  

>  >  s o l v e ( [ e q n s [ 1 ] , e q n s [ 2 ] , e q n s [ 3 ] ] , { a , b , c } )

s o l v e ( e q n s , { a , b , c , d } )

subs(%,cub(x)) ;

mycubic:=%;

p l o t ( [ m y c u b i c ,  p t s ] ,  x = 0 . . 5 ,    s t y l e = [ l i n e , p o i n t ] ,
  c o l o r = [ b l u e , r e d ] ,  s i z e = [ . 5 , " g o l d e n " ] ) ;

Maple has this already built in.

w i t h ( C u r v e F i t t i n g ) ;

Polynomia l In terpola t ion(pts ,x )

Let's try this with more points -- I pasted this from daily/extras on the class web page  wiggly.txt
D a t  : =  [
[ - 3 . 0 ,  1 . 5 0 0 7 1 8 6 4 0 ] ,
[ - 2 . 5 ,  - 1 . 3 3 3 4 1 3 8 7 5 ] ,
[ - 2 . 0 ,  - 1 . 5 0 6 5 2 6 7 2 3 ] ,
[ - 1 . 5 ,    . 9 3 0 8 6 8 7 8 9 ] ,
[ - 1 . 0 ,   3 . 6 7 8 3 4 7 8 7 7 ] ,
[  - . 5 ,   4 . 3 1 5 1 3 8 5 6 8 ] ,
[  0 . 0 ,   2 . 5 0 0 0 0 0 0 0 0 ] ,
[   . 5 ,    . 2 2 5 1 6 3 7 3 8 ] ,
[  1 . 0 ,   - . 0 9 4 4 9 4 7 1 3 ] ,
[  1 . 5 ,   2 . 0 7 9 1 3 8 7 1 5 ] ,
[  2 . 0 ,   4 . 8 5 2 8 8 3 1 0 3 ] ,
[  2 . 5 ,   5 . 6 1 7 0 7 6 0 6 1 ] ,



(15)(15)

>  >  
(18)(18)

(9)(9)

(17)(17)

>  >  

>  >  

>  >  

(20)(20)

(19)(19)
>  >  

(16)(16)
>  >  

(21)(21)

>  >  

>  >  

>  >  

[  3 . 0 ,   3 . 4 5 9 4 5 1 6 4 6 ]
] ;

nops(Dat) ;
13

poly:=Polynomial Interpolat ion(Dat ,x)

p l o t ( [ p o l y ,  D a t ] ,  x = - 4 . . 4 ,    s t y l e = [ l i n e , p o i n t ] , s y m b o l s i z e = 2 0 ,
symbol=box,
  c o l o r = [ b l u e , r e d ] ,  s i z e = [ . 5 , " g o l d e n " ] ) ;

D a t [ 6 ] ;

Dat2 :=Dat ;    #  make  a  copy  o f  the  data

D a t 2 [ 6 ] [ 2 ] : = D a t [ 6 ] [ 2 ] + . 2 ;

Note that Dat[6] didn't change
D a t [ 6 ] , D a t 2 [ 6 ]



(24)(24)

(15)(15)

>  >  

>  >  

(9)(9)

>  >  

(23)(23)

>  >  

>  >  

>  >  

>  >  

(26)(26)

(21)(21)

>  >  

(25)(25)

(22)(22)
poly2:=Polynomial Interpolat ion(Dat2,x)

Are these much different?
p l o t ( [ p o l y ,  D a t ,  p o l y 2 , D a t 2 ] ,  x = - 4 . . 4 ,    s t y l e = [ l i n e , p o i n t , l i n e ,
point],symbolsize=20,symbol=box,
  co lo r= [b lue , red , "DarkGreen" ,b lack ] ,  s i ze= [ .75 , "go lden" ] ) ;

sor t (po ly2 -po ly )

I want to make a side trip about saving/loading data

c u r r e n t d i r (
) ;

"/home/campus.stonybrook.edu/ssutherland/webpage/daily"

currentdir("/home/campus.stonybrook.edu/ssutherland/");

"/home/campus.stonybrook.edu/ssutherland"

c u r r e n t d i r ( " / t m p " ) ;

"/home/campus.stonybrook.edu/ssutherland"



(15)(15)

(30)(30)

>  >  

(9)(9)

(28)(28)

>  >  

(32)(32)

(31)(31)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  
(29)(29)

(21)(21)

>  >  

(27)(27)

If I use save(variable, filename)  it creates filename as a maple command to assign the value of the 
variable.

save(Dat2 , "da ta2 . tx t " )
made 
Dat2 := [[-3.0, 1.500718640], [-2.5, -1.333413875], [-2.0, -1.506526723], [-1.5
, .930868789], [-1.0, 3.678347877], [-.5, 4.515138568], [0., 2.500000000], [.5,
.225163738], [1.0, -.94494713e-1], [1.5, 2.079138715], [2.0, 4.852883103], [2.5
, 5.617076061], [3.0, 3.459451646]];

Dat2:="garbage";

Dat2;
"garbage"

r e a d ( " d a t a 2 . t x t " ) ;

Dat2

s a v e ( D a t , D a t 2 , p o l y , " d a t a 2 . t x t " )   
#  s a v e  t h r e e  t h i n g s  t h e r e .
with(HTTP);

Get("https:/ /www.math.stonybrook.edu/~scott/mat331.
s p r 2 4 / d a i l y / e x t r a s / w i g g l y . t x t " )



(15)(15)

(9)(9)

>  >  

(32)(32)

>  >  

(33)(33)

(21)(21)

>  >  

>  >  

>  >  

#
#  Maple procedure to execute maple code stored on the web
#
ExecuteFromWeb:=proc(URL::st r ing,  {pr int f i le : : t ruefa lse:=fa lse} )
 l o c a l  n , m ,  s t a t u s ,  w e b f i l e ,  h e a d e r s ;
 #  t r y  t o  g e t  t h e  U R L
 status,webfi le,headers:=HTTP[Get](URL):
 i f  (  HTTP[Code] (s ta tus)  <>  "OK")  then
     e r ro r (HTTP[Code] (s ta tus ) ,URL) ;
 f i ;
 #  now interpret  the maple on the web page
 n : = 0 :
 w h i l e  ( n  <  l e n g t h ( w e b f i l e ) )  d o
   m : = n ;
   p a r s e ( w e b f i l e , s t a t e m e n t , l a s t r e a d = ' n ' ,  o f f s e t = n ) ;
   i f  ( p r i n t f i l e )  t h e n  p r i n t f ( " % s " , w e b f i l e [ m + 1 . . n ] ) ;  f i ;
 o d :
end:

Let's try it.

First, set Dat to "nope", then load the file
Dat:="nope";
D a t ;

"nope"

ExecuteFromWeb("https:/ /www.math.stonybrook.edu/~scott/mat331.
s p r 2 4 / d a i l y / e x t r a s / w i g g l y 2 . t x t " , p r i n t f i l e ) ;

D a t  : =  [
[ - 3 . 0 ,  1 . 5 0 0 7 1 8 6 4 0 ] ,
[ - 2 . 5 ,  - 1 . 3 3 3 4 1 3 8 7 5 ] ,
[ - 2 . 0 ,  - 1 . 5 0 6 5 2 6 7 2 3 ] ,
[ - 1 . 5 ,    . 9 3 0 8 6 8 7 8 9 ] ,
[ - 1 . 0 ,   3 . 6 7 8 3 4 7 8 7 7 ] ,
[  - . 5 ,   4 . 3 1 5 1 3 8 5 6 8 ] ,
[  0 . 0 ,   2 . 5 0 0 0 0 0 0 0 0 ] ,
[   . 5 ,    . 2 2 5 1 6 3 7 3 8 ] ,
[  1 . 0 ,   - . 0 9 4 4 9 4 7 1 3 ] ,
[  1 . 5 ,   2 . 0 7 9 1 3 8 7 1 5 ] ,
[  2 . 0 ,   4 . 8 5 2 8 8 3 1 0 3 ] ,
[  2 . 5 ,   5 . 6 1 7 0 7 6 0 6 1 ] ,
[  3 . 0 ,   3 . 4 5 9 4 5 1 6 4 6 ]



(15)(15)

(36)(36)

>  >  

(9)(9)

>  >  

>  >  

(32)(32)

>  >  
(38)(38)

>  >  

>  >  

>  >  

(34)(34)

(37)(37)

(21)(21)

>  >  

(35)(35)

>  >  

] ;

D a t [ 3 ]

ClassURL:="https:/ /www.math.stonybrook.edu/~scott/mat331.
s p r 2 4 / d a i l y / e x t r a s / "

cat(ClassURL,"wiggly2. txt")
"https://www.math.stonybrook.edu/~scott/mat331.spr24/daily/extras/wiggly2.txt"

OK, back to math.
Let's try another.

b e n d y : = [ [ - 6 , 4 ] , s e q ( [ x , - x ] , x = - 5 . . - 1 ) ,  s e q ( [ x , x ] , x = 1 . . 5 ) , [ 6 , 4 ] ]

p l o t ( b e n d y , - 6 . . 6 , s t y l e = p o i n t ) ;

p lot ( [bendy,Polynomial Interpolat ion(bendy,x) ] ,
   x = - 6 . . 6 , s t y l e = [ p o i n t , l i n e ] ,  c o l o r = [ r e d , g r e e n ] ) ;

f l a t t i s h : = [ s e q ( [ i , 0 ] , i = - 5 . . 5 ) , [ 0 . 5 , . 1 ] ] ;



(15)(15)

(38)(38)

(9)(9)

>  >  

(32)(32)

(21)(21)

>  >  

>  >  

>  >  

>  >  

(39)(39)

p l o t ( [ f l a t t i s h , P o l y n o m i a l I n t e r p o l a t i o n ( f l a t t i s h , x ) ] ,
   x = - 6 . . 6 , s t y l e = [ p o i n t , l i n e ] ,  c o l o r = [ r e d , g r e e n ] ) ;

m i n e : = S p l i n e ( f l a t t i s h , x ) ;

p l o t ( [ m i n e , f l a t t i s h , P o l y n o m i a l I n t e r p o l a t i o n ( f l a t t i s h , x ) ] ,
   x = - 6 . . 6 , y = - 1 . . 1 ,



(15)(15)

(38)(38)

(9)(9)

>  >  

(32)(32)

(21)(21)

>  >  

>  >  

s t y l e = [ l i n e , p o i n t , l i n e ] ,  c o l o r = [ b l u e , r e d , g r e e n ] , t h i c k n e s s = 2 ,  
s i z e = [ . 5 , . 7 ] ) ;

This is a cubic spline... ie, a piecewise curve that goes through the points, and is made up of cubics that 
fit together smoothly.  We will talk about this more next time.


