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ReadFromWeb:=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 ;
 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 read 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:

prefix:="http:/ /www.math.sunysb.edu/~scott /mat331.
spr12/problems/":

J u n k : =  [  2 ,  4 ,  7 ,  9 ,  1 5 ,  2 2 ,  1 1 ,  3 1 7 6 9 ] ;

i s p r i m e ( 7 ) ;
true

i s p r i m e ( 9 ) ;
false

f o r  i  f r o m  1  t o  1 0  d o
  p r i n t  ( i ,  i ^ 2 ) ;
od:

f o r  i  f r o m  1  t o  1 0  b y  2  d o
  p r i n t  ( i ,  i ^ 2 ) ;
od:
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fo r  i  f rom 1  to  nops(Junk)  do
  i f  i s p r i m e ( J u n k [ i ] )  t h e n
     p r i n t ( J u n k [ i ] ) ;
  f i ;
od;

2
7
11

31769
JunkyPrimes:=[];
fo r  i  f rom 1  to  nops(Junk)  do
  i f  i s p r i m e ( J u n k [ i ] )  t h e n
     J u n k y P r i m e s : =  [  o p (JunkyPr imes) ,  Junk[ i ] ] ;
  f i ;
od;

JunkyPrimes;

se lec t ( ispr ime,Junk) ;

remove(isprime,Junk);

Junk;

14 mod 2;
0

15 mod 2;
1

modp(14,2);
0

modp(15,2);
1

se lec t (  (modp(x ,2 )=0 ) ,  Junk ) ;

se lec t (  x -> (modp(x ,2 )=0 ) ,  Junk) ;

se lec t (  x -> (modp(x ,2 )<>0) ,  Junk) ;

i s o d d : =  x - >  i f ( m o d p ( x , 2 ) < > 0 )  t h e n  t r u e  e l s e  f a l s e  f i ;

se lec t ( i sodd ,  Junk ) ;

isMaybeEven := x-> modp(x,2);

s e l e c t (isMaybeEven,Junk);
E r r o r ,  i n v a l i d  b o o l e a n  e x p r e s s i o n :  0
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ToyProb lem :=  [  {a=3 ,b=1 , r=0} ,  {a=8 ,b=6 , r=2 .1 } ,  { a = 3 , b = 1 , r = 0 } ,  
{ a = 4 , b = 9 ,  r = - 2 . 1 } ] ;

HINT:

s u b s (  { a = 3 , b = 1 , r = - 2 . 1 } ,  r ) ;

for  i  f rom 1 to  nops(ToyProblem) do
  i f  (s u b s (  T o y P r o b l e m [ i ] ,  r )  >  0 )  t h e n  
     a n s : = T o y P r o b l e m [ i ] ;
  f i ;
od;
ans;

s e l e c t (  x  - >  (s u b s (  x ,  r )  >  0 ) ,  T o y P r o b l e m ) ;

ReadFromWeb(cat(pref ix ," lsq_data. txt") ) ;
d e f i n e d  s e t _ s e e d ( s ) ,  l i n e _ p t s ( ) ,  b a d _ l i n e _ p t s ( ) ,  q u a d r a t i c _ p t s
( ) ,  e x p _ p t s ( ) ,  c u b i c _ p t s ( ) ,  a n d  c i r c l e _ p t s ( )

c p t s : = c i r c l e _ p t s ( ) :
p l o t ( c p t s , s t y l e = p o i n t ) ;

0 1

f i t C i r c : =  p r o c ( d a t a )
  l o c a l  e p s i l o n ,  H ,  a , b , r , p t , i ,  a n s ;
  e p s i l o n : = ( a , b , r , p t ) - >  (  ( a - p t [ 1 ] ) ^ 2  +  ( b - p t [ 2 ] ) ^ 2 - r ^ 2 ) ^ 2 ;
  H : = ( a , b , r , j o e )  - >  s u m (  e p s i l o n ( a , b , r , j o e [ i ] ) ,
                         i = 1 . . n o p s ( j o e ) ) ;
  a n s : = s o l v e ( { d i f f ( H ( a , b , r , d a t a ) , a ) = 0 ,
         d i f f ( H ( a , b , r , d a t a ) , b ) = 0 ,
         d i f f ( H ( a , b , r , d a t a ) , r ) = 0 } ) ;
  s e l e c t (x - > ( s u b s (  x ,  r )  >  0 ) , a n s ) ;
end:
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f i t C i r c ( c p t s ) ;
E r r o r ,  ( i n  f i t C i r c )  s e l e c t i n g  f u n c t i o n  m u s t  r e t u r n  t r u e  o r  f a l s e

f i t C i r c : =  p r o c ( d a t a )
  l o c a l  e p s i l o n ,  H ,  a , b , r , p t , i ,  a n s ;
  e p s i l o n : = ( a , b , r , p t ) - >  (  ( a - p t [ 1 ] ) ^ 2  +  ( b - p t [ 2 ] ) ^ 2 - r ^ 2 ) ^ 2 ;
  H : = ( a , b , r , j o e )  - >  s u m (  e p s i l o n ( a , b , r , j o e [ i ] ) ,
                         i = 1 . . n o p s ( j o e ) ) ;
  a n s : = s o l v e ( { d i f f ( H ( a , b , r , d a t a ) , a ) = 0 ,
         d i f f ( H ( a , b , r , d a t a ) , b ) = 0 ,
         d i f f ( H ( a , b , r , d a t a ) , r ) = 0 } ) ;
  #  s e l e c t ( x - > ( s u b s (  x ,  r )  >  0 ) , a n s ) ;
end:
e v a l f ( f i t C i r c ( c p t s ) , 2 ) ;

f i t C i r c : =  p r o c ( d a t a )
  l o c a l  e p s i l o n ,  H , p t , i ,  a n s ;
  e p s i l o n : = ( a , b , r , p t ) - >  (  ( a - p t [ 1 ] ) ^ 2  +  ( b - p t [ 2 ] ) ^ 2 - r ^ 2 ) ^ 2 ;
  H : = ( a , b , r , j o e )  - >  s u m (  e p s i l o n ( a , b , r , j o e [ i ] ) ,
                         i = 1 . . n o p s ( j o e ) ) ;
  a n s : = s o l v e ( { d i f f ( H ( a , b , r , d a t a ) , a ) = 0 ,
         d i f f ( H ( a , b , r , d a t a ) , b ) = 0 ,
         d i f f ( H ( a , b , r , d a t a ) , r ) = 0 } ) ;
  s e l e c t ( x - > ( s u b s (  x ,  r )  >  0 ) ,  [ a n s ] ) ;
end:
m i n e : = f i t C i r c ( c p t s ) ;

c i r c : = ( a , b , r ) - >  [  r * c o s ( t ) + a ,  r * s i n ( t ) + b ,  t = 0 . . 2 * P i ] ;

ABR:=subs(op(mine),  [a,b,r ] ) ;

p l o t ( [ c i r c ( o p ( A B R ) ) , c p t s ] ,  s t y l e = [ l i n e , p o i n t ] ,  c o l o r = [ r e d , b l u e ] ) ;
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l p t : = b a d _ l i n e _ p t s ( ) :
p l o t ( l p t , s t y l e = p o i n t ) ;
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my:=CurveFi t t ing[LeastSquares]( lpt ,x) ;

p l o t ( [ m y ,l p t ] , x = - 1 0 . . 1 0, s t y l e = [ l i n e , p o i n t ] , c o l o r = [ r e d , b l u e ]) ;
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