
(2)(2)

>  >  

>  >  

(8)(8)

(12)(12)

(3)(3)

>  >  

>  >  

(1)(1)

(7)(7)

(9)(9)

>  >  

(11)(11)
>  >  

(10)(10)

>  >  

(5)(5)

(4)(4)

>  >  

>  >  

>  >  

>  >  

>  >  

(6)(6)

>  >  

>  >  

>  >  
 w i t h ( S t r i n g T o o l s ) :
convert ("Yo!   Whazzup? hi" ,  bytes) ;

conver t (%,  bytes) ;
"Yo!  Whazzup? hi"

c o n v e r t ( [ s e q ( i ,  i = 1 . . 2 5 5 ) ] ,  b y t e s ) ;
"� � � � � � � � 	

� �
� � � � � � � � � � � � � � � � � �  !"#$%&'()*C ,-./0123456789:;! =O?

@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_abcdefghijklmnopqrstuvwxyz{|}
~• ‚ „…†‡ ‰ ‘’“”•QR ™ ¬ G

, ¼½¾ #
O "

I s P r i n t a b l e ( " q " ) ;
true

I s P r i n t a b l e ( " \ 0 2 3 " ) ;
false

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 ) ) ) ;

"
 !"#$%&'()*C ,-./0123456789:;! =O?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]

^_`abcdefghijklmnopqrstuvwxyz{|}~"
Prufrock:=" I  have heard the mermaids s inging,  each to  each\nI  do 
n o t  t h i n k  t h e y  w i l l  s i n g  t o  m e " ;

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 ) ) ) ;

length(Alphabet ) ;
96

Write the analogue of convert(...,bytes) using our Alphabet.
SearchText (" I" ,Alphabet ) ;

43
SearchText(" \n",Alphabet) ;

1
seq(  SearchText (Pru f rock [ i ] ,A lphabet ) -1 , i=1 . . l ength (Pru f rock ) ) ;

A lphabe t :=ca t ( " \n" ,Se lec t ( I sPr in tab le ,c o n v e r t ( [ s e q ( i ,  i = 1 . . 2 5 5 ) ] ,



>  >  

>  >  

(13)(13)

(17)(17)

>  >  

>  >  

(16)(16)

>  >  

>  >  

>  >  

>  >  

(14)(14)
>  >  

>  >  

>  >  

(15)(15)
>  >  

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:
St r ingToLis t ( "He l loo" ) ;  S t r ingToLis t (17*x^2) ;

E r r o r ,  i n v a l i d  i n p u t :  S t r i n g T o L i s t  e x p e c t s  i t s  1 s t  a r g u m e n t ,  
t e x t ,  t o  b e  o f  t y p e  s t r i n g ,  b u t  r e c e i v e d  1 7 * x ^ 2

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 ;
  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:
L i s t T o S t r i n g ( [ 4 1 , 7 0 , 7 7 , 7 7 , 8 0 , 8 0 ] ) ;

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:
L i s t T o S t r i n g ( [ 4 1 , 7 0 , 7 7 , 7 7 , 8 0 , 8 0 ,  x ] ) ;

E r r o r ,  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  [ 4 1 ,  7 0 ,  
7 7 ,  7 7 ,  8 0 ,  8 0 ,  x ]

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:
C a e s a r ( " V e n i ,  V i d i ,  V i c i " ,  3 ) ;  

"Yhql/#Ylgl/#Ylfl"
Caesar(%,-3) ;

"Veni, Vidi, Vici"
Caesar(Prufrock,27) ;

"d;#|1 ;# |-
;/# ;( -(|$

.;.$)"$)"G; |~#;/*; |~#:d;
*;)*/;/#$)&;/# 4;2$'';.$)";/*;( "

Caesar(%,-27);
"I have heard the mermaids singing, each to each

I do not think they will sing to me"

To make it better, we could several different shifts

ie, shift the first letter by 3, second by 19, third by 7, ..



(23)(23)

>  >  
(26)(26)

>  >  

>  >  

(27)(27)

>  >  

(24)(24)
>  >  

(18)(18)

>  >  

(22)(22)

(28)(28)

>  >  

(19)(19)

>  >  

>  >  

>  >  

(25)(25)

>  >  

(21)(21)

(20)(20)

>  >  

>  >  

>  >  

keyword:=  "T .S .  E l io t" ;  sh i f ts :=St r ingToLis t (keyword) ;

V ignere :=proc (  t ex t : : s t r ing ,  keyword : :s t r ing )
  l o c a l  n u m l i s t ,  c o d e n u m ,  s h i f t s ,  p ,  n ;
  g l o b a l  A l p h a b e t ;
  p := length (A lphabet ) ;
  n := length(keyword) ;
  sh i f ts :=St r ingToL is t (keyword) ;
  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(numlist [ i ]+shi f ts[modp(  i -1 ,n)+1] ,
       p ) , i = 1 . . l e n g t h ( t e x t ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
Vignere("AAAAAA", "ABCD");

"cdefcd"
Vignere(Prufrock,  keyword);

"~/! pwC mRUVGsT#iC mWUgBp=stF`S^\O };;!C NMXuI~Ttb)Ui9u9~T}p:m^X^CzT#iC
fjg^A{T"j4TjddU|9"

unVignere :=proc(  tex t : :s t r ing ,  keyword: :s t r ing)
  l o c a l  n u m l i s t ,  c o d e n u m ,  s h i f t s ,  p ,  n ;
  g l o b a l  A l p h a b e t ;
  p := length (A lphabet ) ;
  n := length(keyword) ;
  sh i f ts :=St r ingToL is t (keyword) ;
  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 ist [ i ] -sh i f ts [modp(  i -1 ,n)+1] ,
       p ) , i = 1 . . l e n g t h ( t e x t ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
Vignere(Prufrock, keyword);  unVignere(%, keyword);

"~/! pwC mRUVGsT#iC mWUgBp=stF`S^\O };;!C NMXuI~Ttb)Ui9u9~T}p:m^X^CzT#iC
fjg^A{T"j4TjddU|9"

"I have heard the mermaids singing, each to each
I do not think they will sing to me"

r a n d ( ) ;
395718860534

r a n d ( ) ;
193139816415

randomize() ;
1361997906

r a n d ( ) ;
995178731199

randomize(314159);
314159

r a n d ( ) ;
47578237695

myrand:=rand(0. .96);



(33)(33)

(37)(37)

(34)(34)

>  >  

(18)(18)

(31)(31)

(29)(29)

>  >  

(32)(32)

>  >  

>  >  

(30)(30)

(28)(28)

>  >  

(35)(35)

>  >  

>  >  

>  >  

>  >  

>  >  

(36)(36)

>  >  

>  >  

myrand();
81

OneTimePad:=proc(  text : :str ing,  seed::posint )
  loca l  numl is t ,  codenum,  myrand,  p;
  g l o b a l  A l p h a b e t ;
  p := length (A lphabet ) ;
  randomize(seed);
  myrand:=rand(0 . .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(numl is t [ i ]+myrand( ) ,p ) , i=1 . . length( text ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
UnTimePad:=proc(  text : :s t r ing,  seed: :posint )
  loca l  numl is t ,  codenum,  myrand,  p;
  g l o b a l  A l p h a b e t ;
  p := length (A lphabet ) ;
  randomize(seed);
  myrand:=rand(0 . .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(numl is t [ i ] -myrand( ) ,p ) , i=1 . . l ength ( tex t ) ) ] ;
  re turn(L is tToStr ing(codenum)) ;
end:
OneTimePad("Hi  ho,  h i  ho",  15) ;

"0u%hC GgS^Oe "
UnTimePad(%,15);

"Hi ho, hi ho"
crypted:=OneTimePad(Prufrock, 240158);

UnTimePad(crypted,240158);
"I have heard the mermaids singing, each to each

I do not think they will sing to me"
UnTimePad(crypted,240159);

"4[l!@@EGCeS"y?T:2 e`zEV2
O|@^K*]s'*W\%ooiG:eW|C|j5,RLD-

7P|6{5OG } ) ,JO  oJ)7(5-l0("
randomize(2 ) ;  seq(myrand( ) , i=1 . .20 ) ;

2

randomize(2 ) ;  seq(myrand( ) , i=1 . .20 ) ;
2

randomize(3 ) ;  seq(myrand( ) , i=1 . .20 ) ;
3



>  >  

>  >  

(28)(28)

>  >  

(38)(38)

(18)(18)

randomize(4 ) ;  seq(myrand( ) , i=1 . .20 ) ;
4


