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Initial setup and utility functions.
wi th (S t r ingToo ls ) :

P r i n t R u l e r is just to make a little ruler under the Alphabet so we can easily see what character 
has which position.

Pr intRuler :=proc(n)
 l o c a l  j ;
 f o r  j  f r o m  0  t o  n - 1  d o
  i f    ( j  m o d  1 0  =  0 )  t h e n  p r i n t f ( " % d " , t r u n c (  m o d p ( j , 1 0 0 ) / 1 0 ) ) ;

  e l i f  ( j  m o d  1 0  =  5 )  t h e n  p r i n t f ( " + " ) ;
  e l s e  p r i n t f ( " . " ) ;
  f i ;
 o d ;
end:

Let's define our A lphabet by selecting all printable characters from the ASCII sequence.
A l p h a b e t  : =  S e l e c t ( I s P r i n t a b l e ,  c o n v e r t ( [ s e q ( i , i = 1 . . 1 2 7 ) ] ,  
b y t e s ) ) :
pr int f ("Our  %d-character  Alphabet  is  \n%s\n" , length(Alphabet ) ,
A lphabe t ) ;  Pr in tRuler ( length(A lphabet ) ) ;

O u r  9 5 - c h a r a c t e r  A l p h a b e t  i s  
 !"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]
^_ `abcde fgh i j k lmnopqrs tuvwxyz { | }~
0. . . . +. . . . 1. . . . +. . . . 2. . . . +. . . . 3. . . . +. . . . 4. . . . +. . . . 5. . . . +. . . . 6. . . . +. . . . 7. . . . +. . . . 8. . . . +. . . . 9. . . .

S t r i n g T o L i s t converts a string into a list of numbers representing the position of each character 
in the A lphabet.
L i s t T o S t r i n g  converts such a list back into a text string.

S t r i n g T o L i s t  : =  p r o c  ( s t r : : s t r i n g )
  l o c a l  L , M ;
  g l o b a l  A l p h a b e t ;
  L : = [ s e q ( S e a r c h T e x t ( s t r [ i ] ,  A l p h a b e t ) - 1 ,  i  =  1  . .  l e n g t h ( s t r ) )
] ;
  r e t u r n ( L ) ;
end:
L i s t T o S t r i n g  : =  p r o c  ( l : : l i s t ( n o n n e g i n t ) )
  g l o b a l  A l p h a b e t ;  
  r e t u r n ( c a t ( s e q ( A l p h a b e t [ l [ i ] + 1 ] ,  i  =  1  . .  n o p s ( l ) ) ) )
end:

We can also define versions of these which work on k-graphs, that is, multi-byte "characters". 
St r ingToKgraph converts a string into a list of numbers representing the position of each 
character in the A lphabet taken k at a time.
KgraphToSt r ing  converts such a list back into a text string.
Note that S t r i n g T o K g r a p h ( t e x t , 1 ) is the same as S t r i n g T o L i s t ( t e x t ).

Str ingToKgraph:=proc( tex t : :s t r ing ,  k : :pos in t )
  l o c a l  n u m l i s t ,  p ;
  g l o b a l  A l p h a b e t ;
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  p := length (A lphabet ) ;
  n u m l i s t : = S t r i n g T o L i s t ( t e x t ) ;
  r e t u r n ( c o n v e r t ( n u m l i s t , b a s e ,  p ,  p ^ k ) ) ;
end:

KgraphToStr ing:=proc(numl is t : : l is t (nonnegint ) ,  k : :posint )
  l o c a l   p ;
  g l o b a l  A l p h a b e t ;

  p := length (A lphabet ) ;
  L i s t T o S t r i n g ( c o n v e r t ( n u m l i s t , b a s e ,  p ^ k ,  p ) ) ;
end:

About vectors and matrices

v : = < 1 , 2 , 3 > ;

A : = M a t r i x (  [  [ 1 , 2 , 3 ] ,  [ 4 , 5 , 6 ] ,  [ 7 ,  8 , 9 ] ] ) ;
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The scalar product of v with itself.

14
A*v ;

E r r o r ,  ( i n  r t a b l e / P r o d u c t )  i n v a l i d  a r g u m e n t s

E r r o r ,  ( i n  M a t r i x I n v e r s e )  s i n g u l a r  m a t r i x
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Need a StringToVects   and VectsToString
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S t r ingToVects :=proc ( tex t : :s t r ing ,  n : :pos in t )
  l o c a l  L ,  i ,  k ,  v ,  V L ;
  L : = S t r i n g T o L i s t ( t e x t ) ;
  k  : =  1 ;  
  V L  : =  [ ] ;  
  f o r  i  t o  n o p s ( L ) / n  d o  
    v  : =  < s e q ( L [ j ] ,  j  =  k  . .  k + 1 ) > ;  
    V L  : =  [ o p ( V L ) ,  v ] ;  
    k  : =  k + n ;
  e n d  d o ;
  r e t u r n ( V L ) ;
end:
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S t r ingToVec ts :=proc ( in tex t : :s t r ing ,  n : :pos in t )
  l o c a l  L ,  i ,  k ,  v ,  V L ,  t e x t ;
  
  t e x t : = i n t e x t ;
  w h i l e  ( l e n g t h ( t e x t )  m o d  n  < > 0 )  d o
    t e x t : = c a t ( t e x t , A l p h a b e t [ - 1 ] ) ;
  e n d ;
  L : = S t r i n g T o L i s t ( t e x t ) ;
  k  : =  1 ;  
  V L  : =  [ ] ;  
  f o r  i  t o  n o p s ( L ) / n  d o  
    v  : =  < s e q ( L [ j ] ,  j  =  k  . .  k + n - 1 ) > ;  
    V L  : =  [ o p ( V L ) ,  v ] ;  
    k  : =  k + n ;
  e n d  d o ;
  r e t u r n ( V L ) ;
end:


