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Initial setup conversion from text to/from various list formats.

"s0"



>  >  

>  >  

>  >  

>  >  

>  >  

(16)(16)

(17)(17)

>  >  

(2.1)(2.1)

(15)(15)
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(14)(14)

(18)(18)

>  >  
>  >  

"FY"

"He"

Affine Matrix cipher

A f f i n e M a t  : =  p r o c  ( p l a i n : : s t r i n g ,  A : : M a t r i x ,  b : : V e c t o r ,  
{ d e c r y p t : = f a l s e } )
 l o c a l  L ,  S ,  p ,  m , n ;
 g loba l  A lphabet ;
 p  : =  l e n g t h ( A l p h a b e t ) ;  
 m,n:=Dimension(A);
#########  need to  check  that  A  is  inver tab le .
#  i f  ( g c d ( p ,  a ) > 1 )  t h e n  
#     e r r o r  ( a ,  "  i s  n o t  r e l a t i v e l y  p r i m e  t o  l e n g t h  o f  
A l p h a b e t " ,  p ) ;
#  f i ;

 L  : =  S t r i n g T o V e c t s ( p l a i n , n ) ;
 i f  ( d e c r y p t )  t h e n   # # #  n o t  d o n e  y e t
   S : = m a p ( x - > ( x - b ) / a  m o d  p ,  L ) ;  #  a p p l y  t h e  i n v e r s e  i f  
decrypting
 e l s e
   S  :=  map(x -> (A .x+b )  mod  p ,  L ) ;
 f i ;
 re turn  VectsToSt r ing(S ,n ) ;
end:

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

AffineMat
Aff ineMat("No Change",  <<1,0>,<0,1>>,  <0,0>);

{ - - >  e n t e r  A f f i n e M a t ,  a r g s  =  N o  C h a n g e ,  M a t r i x ( 4 ,  1 ,  { ( 1 ,  1 )  =  
1 ,  ( 2 ,  1 )  =  0 ,  ( 3 ,  1 )  =  0 ,  ( 4 ,  1 )  =  1 } ) ,  V e c t o r ( 2 ,  { ( 1 )  =  0 ,  ( 2 )
=  0 } )

< - -  E R R O R  i n  A f f i n e M a t  ( n o w  a t  t o p  l e v e l )  =  i n v a l i d  a r g u m e n t s }



(20)(20)

(14)(14)

(19)(19)

>  >  

>  >  

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

{ - - >  e n t e r  A f f i n e M a t ,  a r g s  =  N o  C h a n g e ,  M a t r i x ( 2 ,  2 ,  { ( 1 ,  1 )  =  
1 ,  ( 1 ,  2 )  =  0 ,  ( 2 ,  1 )  =  0 ,  ( 2 ,  2 )  =  1 } ) ,  V e c t o r ( 2 ,  { ( 1 )  =  0 ,  ( 2 )
=  0 } )

< - -  e x i t  A f f i n e M a t  ( n o w  a t  t o p  l e v e l )  =  N o  C h a n g e ~ }
"No Change~"

{ - - >  e n t e r  A f f i n e M a t ,  a r g s  =  M i x  m e ,  M a t r i x ( 2 ,  2 ,  { ( 1 ,  1 )  =  0 ,  
( 1 ,  2 )  =  1 ,  ( 2 ,  1 )  =  1 ,  ( 2 ,  2 )  =  0 } ) ,  V e c t o r ( 2 ,  { ( 1 )  =  0 ,  ( 2 )  =  
0 } )

< - -  e x i t  A f f i n e M a t  ( n o w  a t  t o p  l e v e l )  =  i M  x e m }
"iM xem"

A f f i n e M a t  : =  p r o c  ( p l a i n : : s t r i n g ,  A : : M a t r i x ,  b : : V e c t o r ,  
{ d e c r y p t : = f a l s e } )
 l o c a l  L ,  S ,  p ,  m , n ,  A i n v ;
 g loba l  A lphabet ;
 p  : =  l e n g t h ( A l p h a b e t ) ;  
 m,n:=Dimension(A);
#########  need  to  check  tha t  A  is  inver t ib le .
#  i f  ( g c d ( p ,  a ) > 1 )  t h e n  
#     e r r o r  ( a ,  "  i s  n o t  r e l a t i v e l y  p r i m e  t o  l e n g t h  o f  A l p h a b e t " ,  
p ) ;
#  f i ;

 L  : =  S t r i n g T o V e c t s ( p l a i n , n ) ;
 i f  ( d e c r y p t )  t h e n   
   A inv  :=  Mat r ix Inverse (A)  mod  p ;
   S : = m a p ( x - > A i n v . ( x - b )  m o d  p ,  L ) ;  #  a p p l y  t h e  i n v e r s e  i f  
decrypting
 e l s e
   S  :=  map(x -> (A .x+b )  mod  p ,  L ) ;
 f i ;
 re turn  VectsToSt r ing(S ,n ) ;
end:



(26)(26)

(27)(27)

>  >  

(25)(25)

(14)(14)

>  >  

(21)(21)

>  >  
(22)(22)

>  >  

>  >  

>  >  

>  >  

>  >  

(23)(23)

>  >  

(24)(24)

>  >  

"Mix me"

"aaaaaaaaaaaa"

E r r o r ,  ( i n  L i n e a r A l g e b r a : - 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
A f f i n e M a t  : =  p r o c  ( p l a i n : : s t r i n g ,  A : : M a t r i x ,  b : : V e c t o r ,  
{ d e c r y p t : = f a l s e } )
 l o c a l  L ,  S ,  p ,  m , n ,  d ,  A i n v ;
 g loba l  A lphabet ;
 p  : =  l e n g t h ( A l p h a b e t ) ;  
 m,n:=Dimension(A);
#########  need  to  check  tha t  A  is  inver t ib le .
 d:=Determinant(A);
 i f  ( d = 0 )  t h e n
    e r r o r  ( " m a t r i x  i s  n o t  i n v e r t i b l e " ) ;
 f i ;

 L  : =  S t r i n g T o V e c t s ( p l a i n , n ) ;
 i f  ( d e c r y p t )  t h e n   
   A inv  :=  Mat r ix Inverse (A)  mod  p ;
   S : = m a p ( x - > A i n v . ( x - b )  m o d  p ,  L ) ;  #  a p p l y  t h e  i n v e r s e  i f  
decrypting
 e l s e
   S  :=  map(x -> (A .x+b )  mod  p ,  L ) ;
 f i ;
 re turn  VectsToSt r ing(S ,n ) ;
end:

E r r o r ,  ( i n  A f f i n e M a t )  m a t r i x  i s  n o t  i n v e r t i b l e



(31)(31)

>  >  

>  >  

(29)(29)

>  >  

>  >  

(27)(27)

>  >  

(30)(30)

(14)(14)

>  >  

(21)(21)

(28)(28)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  
E r r o r ,  ( i n  M a t r i x )  t h e  m o d u l a r  i n v e r s e  d o e s  n o t  e x i s t

A f f i n e M a t  : =  p r o c  ( p l a i n : : s t r i n g ,  A : : M a t r i x ,  b : : V e c t o r ,  
{ d e c r y p t : = f a l s e } )
 l o c a l  L ,  S ,  p ,  m , n ,  d ,  A i n v ;
 g loba l  A lphabet ;
 p  : =  l e n g t h ( A l p h a b e t ) ;  
 m,n:=Dimension(A);
#########  need  to  check  tha t  A  is  inver t ib le .
 d:=Determinant(A);
 i f  ( g c d ( d , p ) < > 1 )  t h e n
    e r r o r  ( " m a t r i x  i s  n o t  i n v e r t i b l e  m o d " , p ) ;
 f i ;

 L  : =  S t r i n g T o V e c t s ( p l a i n , n ) ;
 i f  ( d e c r y p t )  t h e n   
   A inv  :=  Mat r ix Inverse (A)  mod  p ;
   S : = m a p ( x - > A i n v . ( x - b )  m o d  p ,  L ) ;  #  a p p l y  t h e  i n v e r s e  i f  
decrypting
 e l s e
   S  :=  map(x -> (A .x+b )  mod  p ,  L ) ;
 f i ;
 re turn  VectsToSt r ing(S ,n ) ;
end:

E r r o r ,  ( i n  A f f i n e M a t )  m a t r i x  i s  n o t  i n v e r t i b l e  m o d ,  9 5

E r r o r ,  ( i n  A f f i n e M a t )  m a t r i x  i s  n o t  i n v e r t i b l e  m o d ,  9 5

a diversion on optional arguments.

E r r o r ,  i n v a l i d  i n p u t :  T r y  u s e s  a  2 n d  a r g u m e n t ,  b  ( o f  t y p e  
i n t e g e r ) ,  w h i c h  i s  m i s s i n g



>  >  

(27)(27)

>  >  

(37)(37)

(36)(36)

(14)(14)

(21)(21)

>  >  

(34)(34)

(32)(32)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(33)(33)

(35)(35)

>  >  

>  >  

Try2

{ - - >  e n t e r  T r y 2 ,  a r g s  =  1

< - -  e x i t  T r y 2  ( n o w  a t  t o p  l e v e l )  =  }

j o e  h a s  3  c h a r a c t e r s  y o 1

j o e  s e z  h i !

"joe"
" sez "
"hi!"


