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r e s t a r t : D i g i t s : = 2 0 :
imax:=200;
#mu:=2;
#mu:=3:
#mu:=3.2:
#mu:=3.5:
#mu:=eva l f (1+sqr t (6 ) ) :
mu:=4:
x 0 : = 0 . 2 ;  
h a l f m a x : = i m a x / 2 ;  #  I n i t i a l i z e

f : = a r r a y ( 0 . . 1 0 ^ 4 ) :  f f : = a r r a y ( 0 . . 1 0 ^ 4 ) :
f [ 0 ] : = x 0 ;

f o r  i  f r o m  0  t o  i m a x  d o      #  D e f i n e  t h e  l o g i s t i c  m a p
f [ i + 1 ] : =  m u * f [ i ] * ( 1 - f [ i ] ) :
end do:

f f [ 0 ] : = [ f [ 0 ] , 0 ] ;  f f [ 1 ] : = [ f [ 0 ] , f [ 1 ] ] :

f o r  i  f r o m  1  t o  h a l f m a x  d o
f f [ 2 * i ] : = [ f [ i ] , f [ i ] ] :   f f [ 2 * i + 1 ] : = [ f [ i ] , f [ i + 1 ] ] :
end do:
l l : = [ f f [ n ] $ n = 0 . . i m a x ] :   #  L i s t  t h e  c o - c o r d i n a t e s
w i t h ( p l o t s ) :
M : =  p l o t ( l l , x = 0 . . 1 , y = 0 . . 1 , s t y l e = l i n e , c o l o r = b l u e ) :
N : = p l o t ( x , x = 0 . . 1 , c o l o r = b l a c k ) :
P : = p l o t ( m u * x * ( 1 - x ) , x = 0 . . 1 , c o l o r = r e d ) :
d i s p l a y ( { M , N , P } , l a b e l s = [ ' m u ' , ' x ' ] ) ;



>  >  PP:=poin tp lo t ( {seq( [n , f [n ] ] ,n=0 . .50 ) } ,co lor="red" ,symbols ize=20)



>  >  P L : = l i s t p l o t ( [ f [ n ] $ n = 0 . . 5 0 ] , c o l o r = " S t e e l B l u e " )



>  >  #display({PP,PL})
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>  >  
#  p l o t t i n g  f u n c t i o n s  o f  f u n c t i o n s
f 1 : =  m u * x * ( 1 - x ) :
f 2 :=  subs (x=mu*x* (1 -x ) , f 1 ) :
f 3 : =  s u b s ( x = f 2 , f 2 ) :
f 4 : =  s u b s ( x = f 3 , f 3 ) :
P1:=plot( [x , f1] ,x=0. .1 ,scal ing=CONSTRAINED,color=[black,red]) ;

P2:=plot ( [x , f2(x) ] ,x=0. .1 ,scal ing=CONSTRAINED,color=[black,blue] )
;



>  >  
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#P4:=plot( [x, f4] ,x=0. .1 ,scal ing=CONSTRAINED,color=[black,green]) ;
d i s p l a y ( [ P 1 , P 2 ] , l a b e l s = [ ' x ' , ' f n ' ] )
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# Computing the Lypunov expoent

iMax:=5*10^2:
x : = a r r a y ( 0 . . i M a x ) :
x [ 0 ] : = 0 . 1 :

f o r  i  f r o m  0  t o  i M a x - 1  d o

x [ i + 1 ] : = e v a l f ( m u * x [ i ] * ( 1 - x [ i ] ) ) :
end do:
 L : = 0 :
f o r  i  f r o m  1  t o  i M a x  d o
L : = L + l n ( a b s ( m u * ( 1 - 2 * x [ i ] ) ) ) :
end do:

Lya:=L/iMax;

r e s t a r t :
mu:='mu':
iMax:=500: jMax:=4*10^2:  step:=1*10^(-2) :
I I : = a r r a y ( 0 . . j M a x ) :
x x : = a r r a y ( 0 . . j M a x , 0 . . i M a x ) :
f o r  j  f r o m  0  t o  j M a x - 1  d o
x x [ j , 0 ] : = 0 . 1 :
  f o r  i  f r o m  0  t o  i M a x - 1  d o
     x x [ j , i + 1 ] : = e v a l f ( ( s t e p * j ) * x x [ j , i ] * ( 1 - x x [ j , i ] ) ) :
  e n d  d o :
L : = 0 :
  f o r  i  f r o m  1  t o  i M a x  d o
L : = L + l n ( a b s ( ( s t e p * j ) * ( 1 - 2 * x x [ j , i ] ) ) ) :
  e n d  d o :
I I [ j ] : = [ ( s t e p * j ) , L / i M a x ] :
end do:

L y : = [ s e q ( I I [ j ] , j = 3 * 1 0 0 . . j M a x - 1 ) ] :
w i th (p lo ts ) :# l i s tp lo t ( [Ly [n ]$n=3*100 . . jMax ] ,co lo r="S tee lB lue" )
p l o t ( L y )
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#  B i fu rca t ion  d iagram o f  the  log is t ic  map
r e s t a r t :
mu:='mu':
Imax:=80:
Jmax:=400:
s tep :=0 .01 :
L L : = a r r a y ( 0 . . 1 0 ^ 4 ) :
XX:=ar ray (0 . . 10^4 ,0 . . 10^4 ) :
f o r  j  f r o m  0  t o  J m a x  d o
X X [ j , 0 ] : = 0 . 5 :
f o r  i  f r o m  0  t o  I m a x  d o
X X [ j , i + 1 ] : = ( s t e p * j ) * X X [ j , i ] * ( 1 - X X [ j , i ] ) :
end do:
L L [ j ] : = [ [ ( s t e p * j ) , X X [ j , n ] ] $ n = 4 0 . . I m a x ] :
end do:
L : = [ s e q ( L L [ j ] , j = 0 . . J m a x ) ] :
p l o t ( L , x = 0 . . 4 , y = - 0 . 1 . . 1 , s t y l e = p o i n t , s y m b o l = s o l i d c i r c l e ,
symbolsize=4,t ickmarks=[2,2] , labels=[ 'mu' , 'x ' ] , font=[TIMES,ROMAN,
1 5 ] , c o l o r = b l u e ) ;
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