
>  >  

(1)(1)

>  >  

>  >  
(5)(5)

(4)(4)

>  >  

>  >  

(2)(2)

>  >  

>  >  

>  >  

>  >  
(3)(3)

w i th (S t r ingToo ls ) :
Alphabet:=c a t ( " \ n \ 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 . . 2 5 5 )
] ,  b y t e s ) ) ) :
p:=length(Alphabet) ;

S t r ingTo2Vect :=proc (  t : : s t r ing )
  l o c a l  L ,  s ;
  s : = t ;
  i f  (  m o d p ( l e n g t h ( s ) , 2 )  < >  0 )  t h e n
       s : = c a t ( s , " X " ) ;
  f i ;
  L : = S t r i n g T o L i s t ( s ) ;
  [ s e q ( < L [ i ] , L [ i + 1 ] > ,  i = 1 . . n o p s ( L ) - 1 , 2 ) ] ;
end:
V e c t T o S t r i n g : = p r o c (  v l i s t  )
  L i s t T o S t r i n g ( m a p ( o p , v l i s t ) )
end:
St r ingTo2Vect ("b lah  b lah  b l ih" ) ;

VectToString(%);
E r r o r ,  ( i n  V e c t T o S t r i n g )  i n v a l i d  i n p u t :  L i s t T o S t r i n g  e x p e c t s  i t s
1 s t  a r g u m e n t ,  n u m l i s t ,  t o  b e  o f  t y p e  l i s t ( n o n n e g i n t ) ,  b u t  
r e c e i v e d  [ 2 ,  { 1  =  6 8 ,  2  =  7 8 } ,  d a t a t y p e  =  a n y t h i n g ,  s t o r a g e  =  
r e c t a n g u l a r ,  o r d e r  =  F o r t r a n _ o r d e r ,  s h a p e  =  [ ] ,  2 ,  { 1  =  6 7 ,  2  =  
7 4 } ,  d a t a t y p e  =  a n y t h i n g ,  s t o r a g e  =  r e c t a n g u l a r ,  o r d e r  =  
F o r t r a n _ o r d e r ,  s h a p e  =  [ ] ,  2 ,  { 1  =  2 ,  2  =  6 8 } ,  d a t a t y p e  =  
a n y t h i n g ,  s t o r a g e  =  r e c t a n g u l a r ,  o r d e r  =  F o r t r a n _ o r d e r ,  s h a p e  =  
[ ] ,  2 ,  { 1  =  7 8 ,  2  =  6 7 } ,  d a t a t y p e  =  a n y t h i n g ,  s t o r a g e  =  
r e c t a n g u l a r ,  o r d e r  =  F o r t r a n _ o r d e r ,  s h a p e  =  [ ] ,  2 ,  { 1  =  7 4 ,  2  =  
2 } ,  d a t a t y p e  =  a n y t h i n g ,  s t o r a g e  =  r e c t a n g u l a r ,  o r d e r  =  
F o r t r a n _ o r d e r ,  s h a p e  =  [ ] ,  2 ,  { 1  =  6 8 ,  2  =  7 8 . . .

o p (  < 1 , 2 > ) ;

c o n v e r t (  < 1 , 2 > ,  l i s t ) ;

op(%);



(14)(14)

(9)(9)

(15)(15)

(6)(6)

>  >  

>  >  

>  >  

>  >  

(10)(10)

(17)(17)

(11)(11)

>  >  

>  >  

>  >  

>  >  

>  >  

(13)(13)

>  >  

>  >  

(8)(8)

(7)(7)

>  >  

(12)(12)

>  >  

(16)(16)

V e c t T o S t r i n g : = p r o c (  v l i s t  )
  L i s t T o S t r i n g ( m a p ( x - > o p ( c o n v e r t ( x , l i s t ) ) , v l i s t ) )
end:
VectToString(StringTo2Vect("yabba dabba do!"));

"yabba dabba do!X"

A:=  <  <1 ,0> |<2 ,4>>;

B : =  c o n v e r t ( [ [ 1 , 2 ] , [ 0 , 4 ] ] , M a t r i x ) ; ;

A.A;

A.A+ <<1,2>|<3,4>>;

v l is t :=Str ingTo2Vect ("Some Stuf f" ) ;

w l i s t : = [ s e q (  m o d p ( A . v l i s t [ i ] , p ) ,  i = 1 . . n o p s ( v l i s t ) ) ] ;

Vec tToSt r ing (w l is t ) ;
"3?9x)0`W4|"

modp(<123,456>,p);

Ainv:=modp(A^(-1) ,p);

Ainv.A;

modp(%,97);



>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(26)(26)

(18)(18)

(24)(24)

(20)(20)

>  >  

(22)(22)

>  >  

(23)(23)

(17)(17)

>  >  
(25)(25)

>  >  

(19)(19)

>  >  

>  >  

>  >  

>  >  

(21)(21)

>  >  

c ipro :=VectToSt r ing(wl is t ) ;

M a t C r y p t : =  p r o c ( t e x t : : s t r i n g ,  A : : M a t r i x )
  l o c a l  v ;
  v : = S t r i n g T o 2 V e c t ( t e x t ) ;
  V e c t T o S t r i n g ( [ s e q (  m o d p ( A . v [ i ] , p ) ,  i = 1 . . n o p s ( v ) ) ] ) ;
end:
MatCrypt("Some Stuff",A);

"3?9x)0`W4|"
MatCrypt (c ipro,Ainv) ;

"Some Stuff"
MatDecrypt :=proc(crypt : :s t r ing,B: :Matr ix )
  M a t C r y p t ( c r y p t ,  B ^ ( - 1 ) ) ;
end:
  
MatDecrypt(cipro,A);

"Some Stuff"
Q:= <<0,1>|<1,0>>;

MatCrypt("mix me up",  <<0,1>|<1,0>>);
"im xemu Xp"

want  w->Aw+b
A f f i n e M a t C r y p t : =  p r o c ( t e x t : : s t r i n g ,  A : : M a t r i x ,  b : : V e c t o r )
  l o c a l  v ;
  v : = S t r i n g T o 2 V e c t ( t e x t ) ;
  V e c t T o S t r i n g ( [ s e q (  m o d p ( A . v [ i ] + b , p ) ,  i = 1 . . n o p s ( v ) ) ] ) ;
end:
Aff ineMatCrypt("mix me up",  <<0,1>|<1,0>>,  <1,2>) ;

"jo!zfov"Yr"
MatCrypt("aaaabbbb",A);

"%h%h(l(l"
MatCrypt("abba",A);

"'l&h"
MatCrypt("aaaabbbb",<<1,0 ,0>|  <1,2 ,3>|<4,5 ,6>>);

E r r o r ,  ( i n  L i n e a r A l g e b r a : - M u l t i p l y )  V e c t o r  d i m e n s i o n  ( 2 )  m u s t  b e
t h e  s a m e  a s  t h e  M a t r i x  c o l u m n  d i m e n s i o n  ( 3 )

S t r i n g T o V e c t : = p r o c (  t : : s t r i n g ,  n : : p o s i n t )
  l o c a l  L ,  s ;
  s : = t ;
  w h i l e  (  m o d p ( l e n g t h ( s ) , n )  < >  0 )  d o
       s : = c a t ( s , " X " ) ;
  o d ;
  L : = S t r i n g T o L i s t ( s ) ;
  [ s e q ( < s e q ( L [ i + j ] ,  j = 0 . . n - 1 ) > ,  i = 1 . . n o p s ( L ) - 1 , n ) ] ;
end:



>  >  

(31)(31)

>  >  

>  >  

(29)(29)
>  >  

(17)(17)

(30)(30)

(28)(28)

(32)(32)

>  >  

(27)(27)

>  >  

>  >  

>  >  

>  >  

>  >  

V e c t T o S t r i n g : = p r o c (  v l i s t  )
  L i s t T o S t r i n g ( m a p ( x - > o p ( c o n v e r t ( x , l i s t ) ) , v l i s t ) )
end:

S t r ingToVect ( "shor t " ,  3 ) ;

S t r ingToVect ( "shor t " ,  7 ) ;

VectToString(%);
"shortXX"

with(L inearAlgebra) :
Dimension(A);

A f f i n e M a t C r y p t : =  p r o c ( t e x t : : s t r i n g ,  A : : M a t r i x ,  b : : V e c t o r )
  l o c a l  v , n ;
  n :=Dimension(A) [1 ] ;
  v : = S t r i n g T o V e c t ( t e x t , n ) ;
  V e c t T o S t r i n g ( [ s e q (  m o d p ( A . v [ i ] + b , p ) ,  i = 1 . . n o p s ( v ) ) ] ) ;
end:
A f f ineMatDecryp t :=  p roc ( tex t : : s t r ing ,  A : :Ma t r i x ,  b : :Vec to r )
  l o c a l  v , n ;
  n :=Dimension(A) [1 ] ;
  v : = S t r i n g T o V e c t ( t e x t , n ) ;
  V e c t T o S t r i n g ( [ s e q (  m o d p ( A ^ ( - 1 ) . ( v [ i ] - b ) , p ) ,  i = 1 . . n o p s ( v ) ) ] ) ;
end:
A f f i n e M a t C r y p t ( " s t u f f " , < < 1 , 0 , 0 > |  < 1 , 2 , 3 > | < 4 , 5 , 6 > > ,  < 1 8 , 1 9 , 2 0 > ) ;  

"RJ6$_ "
AffineMatDecrypt(%,< < 1 , 0 , 0 > |  < 1 , 2 , 3 > | < 4 , 5 , 6 > > ,  < 1 8 , 1 9 , 2 0 > ) ;

"stuffX"


