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(7)(7)

(3)(3)

(5)(5)

(6)(6)

>  >  

>  >  

(2)(2)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(1)(1)

>  >  

Can load this from  http://www.math.sunysb.edu/~scott/mat331.spr13/daily/2013-03-04.mw
(or just go to class web page)

wi th (S t r ingToo ls ) :
Alphabet:=c a t ( " \ n " , 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 ) ) ) ;

S t r i n g T o L i s t  : =  p r o c ( t e x t : : s t r i n g )
  l o c a l  i ;
  g l o b a l  A l p h a b e t ;
  [ s e q ( S e a r c h T e x t ( t e x t [ i ] , A l p h a b e t ) - 1 , i = 1 . . l e n g t h ( t e x t ) ) ] ;
end:
L is tToSt r ing  :=  p roc (numl is t : : l i s t (nonneg in t ) )
  l o c a l  i ;
  g l o b a l  A l p h a b e t ;
  c a t ( s e q ( A l p h a b e t [ n u m l i s t [ i ] + 1 ] , i = 1 . . n o p s ( n u m l i s t ) ) ) ;
end:
C a e s a r : = p r o c (  t e x t : : s t r i n g ,  s h i f t : : i n t e g e r )
  loca l  numl is t ,  codenum,p;
  g l o b a l  A l p h a b e t ;
  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 ) ;
  codenum:= [seq (  modp(numl is t [ i ] +sh i f t ,p ) , i =1 . . l eng th ( tex t ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
crypt :=Caesar ( "Et  tu ,  Bru te?" ,12 ) ;

Caesar (c ryp t , -12 ) ;
"Et tu, Brute?"

instead of  x -> x+shift, use x -> a*x+shift
A f f i n e : = p r o c (  t e x t : : s t r i n g ,  a : : i n t e g e r ,  s h i f t : : i n t e g e r )
  loca l  numl is t ,  codenum,p;
  g l o b a l  A l p h a b e t ;
  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 ) ;
  codenum:= [seq (  modp(a *numl is t [ i ] +sh i f t ,p ) , i =1 . . l eng th ( tex t ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
crypt:=Aff ine("Jimmy-Jimmy Bobo",  1,  5);

A f f i n e ( c r y p t , 1 , - 5 ) ;
"Jimmy-Jimmy Bobo"

crypt:=Aff ine("Jimmy-Jimmy Bobo",  11,  5);

A f f i n e ( c r y p t ,  1 / 1 1 ,  - 5 ) ;
E r r o r ,  i n v a l i d  i n p u t :  A f f i n e  e x p e c t s  i t s  2 n d  a r g u m e n t ,  a ,  t o  b e  
o f  t y p e  i n t e g e r ,  b u t  r e c e i v e d  1 / 1 1

y=11*3 + 5 mod 96;



>  >  

>  >  

(16)(16)

>  >  

(20)(20)

(19)(19)

(18)(18)

(12)(12)

(9)(9)

(13)(13)

>  >  

(17)(17)

(15)(15)

>  >  

>  >  

>  >  

(10)(10)

>  >  

>  >  

(11)(11)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(8)(8)

>  >  

(14)(14)

>  >  

(38 -5 ) /11  mod 96;
3

1/11 mod 96;
35

35*11 ;
385

385 mod 96;
1

e v a l f ( 1 / 1 1 ) ;
0.09090909091

35*% mod 96;
E r r o r ,  i n v a l i d  a r g u m e n t  f o r  m o d p  o r  m o d s

A f f I n v : = p r o c (  t e x t : : s t r i n g ,  a : : i n t e g e r ,  s h i f t : : i n t e g e r )
  l oca l  numl is t ,  codenum,p ,  a inv ;
  g l o b a l  A l p h a b e t ;
  p := length (A lphabet ) ;
  a inv :=modp(1 /a ,p ) ;
  n u m l i s t : = S t r i n g T o L i s t ( t e x t ) ;
  codenum:= [seq(  modp(a inv* (numl is t [ i ] - sh i f t ) ,p ) , i =1 . . l ength
( t e x t ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
A f f I n v ( c r y p t , 1 1 , 5 ) ;

"Jimmy-Jimmy Bobo"
cryp to :=Af f ine ( "How do  I  work  th is?" ,  6 ,  17 ) ;

A f f I n v ( c r y p t o , 6 , 1 7 )
W a r n i n g ,  i n s e r t e d  m i s s i n g  s e m i c o l o n  a t  e n d  o f  s t a t e m e n t
E r r o r ,  ( i n  A f f I n v )  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

1/2 mod 96;
E r r o r ,  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

m s o l v e (  2 * x  =  1 ,  9 6 ) ;
m s o l v e (  1 1 * x  =  1 ,  9 6 ) ;

msolve(25*x=1,96);

msolve(15*x=1,96);
i f a c t o r ( 9 6 ) ;

i s p r i m e ( 9 7 ) ;
true

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 ) ) ) ;

length(Alphabet ) ;
97



(22)(22)

(25)(25)

(29)(29)

>  >  

(32)(32)

>  >  

(23)(23)

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

(24)(24)

(36)(36)

>  >  

>  >  

(34)(34)

>  >  

(28)(28)

(21)(21)
>  >  

(31)(31)

>  >  

>  >  
(33)(33)

(35)(35)

>  >  

>  >  

>  >  

(27)(27)

(8)(8)

>  >  

>  >  

(26)(26)

(30)(30)

c ryp to :=Af f ine ( "How do  I  work  th is?" ,  6 ,  17 ) ;

A f f I n v ( c r y p t o , 6 , 1 7 ) ;
"How do I work this?"

cryp to :=Af f ine ( "How do  I  work  th is?" ,  97 ,  19 ) ;

breakme:=Aff ine("How do I  work  th is?" ,  47 ,  19) ;

S t r i n g T o L i s t ( "  ? " ) ;

S t r i n g T o L i s t ( " . 0 " ) ;

msolve(  {a*2+b=16,  a*33+b=18} ,  97) ;

msolve( {A*16+B=2, A*18+B=33},  97);

Af f ine(breakme,64,45) ;
"How do I work this?"

A f f i n e ( " a b c d e f g h i j k " ,  5 ,  7 ) ;
"QV[`ejoty~""

L : = S t r i n g T o L i s t ( " I ' m  n o t  a  v e c t o r " ) ;

s e q ( [ L [ i ] , L [ i + 1 ] ] ,  i = 1 . . n o p s ( L ) - 1 ) ;

[ s e q ( [ L [ i ] , L [ i + 1 ] ] ,  i = 1 . . n o p s ( L ) - 1 , 2 ) ] ;

S t r ingTo2Vect :=proc(  s : :s t r ing)
  l o c a l  L ;
  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:
St r ingTo2Vect ( " I 'm  not  a  vec tor" ) ;

S t r ingTo2Vect ( " I 'm  not  a  vec tor ! " ) ;

St r ingTo2Vect :=proc(  s : :s t r ing)
  l o c a l  L ;
  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:
S t r ingTo2Vect ( " I 'm  not  a  vec tor ! " ) ;

E r r o r ,  ( i n  S t r i n g T o 2 V e c t )  i n v a l i d  l e f t  h a n d  s i d e  i n  a s s i g n m e n t
s:="mama";



>  >  

>  >  

>  >  
(38)(38)

>  >  

>  >  

(41)(41)

>  >  

>  >  

(40)(40)

(39)(39)

>  >  

(43)(43)

(44)(44)

(45)(45)

>  >  

(21)(21)

>  >  

>  >  

>  >  

(47)(47)

>  >  

(8)(8)

(46)(46)

(37)(37)

>  >  

(42)(42)

s :=ca t ( "baby" ,s ) ;

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:=St r ingTo2Vect (" I 'm not  a  vec tor !" ) ;

V [ 3 ] ;

[ V [ 1 ] [ 1 ] ,  V [ 1 ] [ 2 ] ,  V [ 2 ] [ 1 ] ,  V [ 2 , 2 ] ] ;

L is tToStr ing(%);
"I'm "

L : = [ ] ;
f o r  j  f r o m  1  t o  n o p s ( V )  d o
  f o r  i  f r o m  1  t o  2  d o
    L : = [  o p ( L ) ,  V [ j ] [ i ]  ] ;
  o d ;
od;

L ;

V ;

M : = [ ] ;
f o r  j  f r o m  1  t o  n o p s ( V )  d o
    M : = [  o p ( M ) ,  o p ( V [ j ] )  ] ;
od;

m a p ( s i n , [ 0 ,  P i / 2 ,  2 7 ,  c a t ] ) ;

map(op,V);



>  >  

>  >  

(48)(48)

(8)(8)

(21)(21)
>  >  

(37)(37)
>  >  

>  >  

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:
VectToStr ing(V);

"I'm not a vector!X"


