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wi t h( pl ot s) : Di gi t s: =100: i nt er f ace( di spl aypr eci si on=10) : wi t h
( l i nal g) :

N: =4;
KK: =1;
al pha[ 1] : =0. 45; K[ 1] : =2;
al pha[ 2] : =0. 5; K[ 2] : =2; # her e we need al pha1 <= al pha2
al pha[ 3] : =0. 5; K[ 3] : =4;  # or der  of  K1,  K2 i s ar bi t r ar y 
al pha[ 4] : =0. 7; K[ 4] : =6;
i : =' i ' :
bet a: =N- KK+sum( al pha[ i ] , i =1. . KK) ; i : =' i ' :
del t a1: =( xw, yw) - > pi ecewi se( xw<=yw, 0, 1) ;
f or  j  f r om 1 t o N do
a[ j ] : =j - 1- sum( ( 1- al pha[ i ] ) * del t a1(  j , K[ i ] )  , i =1. . KK) ;
 od;  i : =' i ' :
f or  j  f r om 1 t o N do
b[ j ] : =a[ j ] / bet a;
 od;
b[ N+1] : =1;  
f or  j  f r om 1 t o KK do
c[ j ] : =b[ K[ j ] +1] ;
od;

maa: =a[ 2] - a[ 1] : # maxi mum a[ i +1] - a[ i ]
f or  i  f r om 3 t o N do
i f  ( a[ i ] - a[ i - 1] ) >maa t hen maa: =( a[ i ] - a[ i - 1] )  f i
od; #
maa;
bet a_max: =eval f ( 1+( a[ N] - a[ 1] ) / maa) ;
i f  bet a> bet a_max t hen pr i nt ( "ERROR")  f i ;

i nt _of _x: =x- >pi ecewi se( x<=b[ 2] , 1, # Thi s f unct i on needs addi t i ons
by hand f or  
                                  # N>9 .  Aut omat hi c pr ocedur e 
causes pl ot t i ng pr obl ems
                                  # but  i s used i n ot her  
pr ogr ams
                       x<=b[ 3] , 2,
                       x<=b[ 4] , 3,
                       x<=b[ 5] , 4,
                       x<=b[ 6] , 5,
                       x<=b[ 7] , 6,
                       x<=b[ 8] , 7,
                       x<=b[ 9] , 8,
                            9) ;
x: =' x' :



T: =x- >bet a* x- a[ i nt _of _x( x) ] ;
f or  j  f r om 1 t o KK do
pr i nt ( ` T( c[ ` , j , ` ] )  =` ,  T( c[ j ] ) )
od;
 #pl ot ( [ i nt _of _x( x) ] , x=AA. . BB) ;
pl ot ( [ T( x) , x, 0, 1, al pha[ 1] , al pha[ 2] ] , x=0. . 1, t hi ckness=[ 2, 1, 1, 1, 1,
1, 1] ) ;

N := 4
KK := 1

α1 := 0.4500000000

K1 := 2

α2 := 0.5000000000

K2 := 2

α3 := 0.5000000000

K3 := 4

α4 := 0.7000000000

K4 := 6

β := 3.4500000000

δ1 := xw, yw /piecewise xw % yw, 0, 1

a1 := 0.0000000000

a2 := 1.0000000000

a3 := 1.4500000000

a4 := 2.4500000000

b1 := 0.0000000000

b2 := 0.2898550725

b3 := 0.4202898551

b4 := 0.7101449275

b5 := 1

c1 := 0.4202898551

1.0000000000

βmax := 3.4500000000

int_of_x := x/piecewise x % b2, 1, x % b3, 2, x % b4, 3, x % b5, 4, x % b6, 5, x % b7, 6, x

% b8, 7, x % b9, 8, 9

T := x/β xKaint_of_x x
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T(c[, 1, ]) =, 0.4500000000
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d: =vect or ( 50) : Di gi t s: =100; NN: =50;
xx: =eval f ( r and( ) / 10^12) ;
xxt : =xx:
f or  i  f r om 1 t o NN do
d[ i ] : =a[ i nt _of _x( xxt ) ] ;
xxt : =T( xxt ) ;
od:
pr i nt ( d) ;
I s_i t _x: =eval f ( sum( d[ j 1] / bet a^j 1, j 1=1. . NN) ) ;
er r : =xx- I s_i t _x;

Digits := 100
NN := 50

xx := 0.3957188605
1.0000000000, 1.0000000000, 0.0000000000, 2.4500000000, 1.4500000000, 2.4500000000, 

0.0000000000, 2.4500000000, 0.0000000000, 2.4500000000, 1.4500000000, 
0.0000000000, 2.4500000000, 2.4500000000, 0.0000000000, 0.0000000000, 
0.0000000000, 0.0000000000, 1.0000000000, 0.0000000000, 0.0000000000, 
1.4500000000, 0.0000000000, 1.4500000000, 2.4500000000, 0.0000000000, 
1.4500000000, 0.0000000000, 1.4500000000, 1.0000000000, 0.0000000000, 
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2.4500000000, 0.0000000000, 2.4500000000, 2.4500000000, 2.4500000000, 
1.4500000000, 2.4500000000, 2.4500000000, 1.0000000000, 0.0000000000, 
2.4500000000, 1.0000000000, 0.0000000000, 1.4500000000, 2.4500000000, 
2.4500000000, 1.0000000000, 1.0000000000, 1.0000000000

Is_it_x := 0.3957188605

err := 4.844889400 10-28

NN: =50; chi : =( x1, x2, t ) - >pi ecewi se( t <x1, 0, t <x2, 1, 0) ;

#Expansi on of  c1,  c2 . . .  and al l  t he S' s
f or  i  f r om 1 t o KK do
xxt : =c[ i ] ;
     f or  n f r om 1 t o NN+1 do
        dc[ i , n] : =a[ i nt _of _x( xxt ) ] ;
        i c[ i , n] : =i nt _of _x( xxt ) - 1;
        f or  i i  f r om 1 t o KK do
            i f  xxt >c[ i i ]  t hen cc[ i , i i , n] : =1 el se cc[ i , i i , n] : =0 
f i ;
        od;
     val c[ i , n] : =xxt ;
     xxt : =T( xxt ) ;
     od:
I s_i t _x: =sum( dc[ i , j 1] / bet a^j 1, j 1=1. . NN) ;
S[ i ] : =sum( i c[ i , j 1+1] / bet a^( j 1+1) , j 1=1. . NN) ;
od;
f or  i  f r om 1 t o KK do
f or  j  f r om 1 t o KK do
SS[ i , j ] : =sum( cc[ i , j , j 1+1] / bet a^( j 1+1) , j 1=1. . NN) ;
pr i nt ( ` SS[ ` , i , j , ` ]  =` , SS[ i , j ] ) ;
od; od;

NN := 50

χ := x1, x2, t /piecewise t ! x1, 0, t ! x2, 1, 0

xxt := 0.4202898551
Is_it_x := 0.4202898551

S1 := 0.1770076556

SS[, 1, 1, ] =, 0.0846779509

MM: =mat r i x( KK, KK, [ ] ) :
f or  i  f r om 1 t o KK do
f or  j  f r om 1 t o KK do
MM[ j , i ] : =- SS[ i , j ] ;
od; od;
pr i nt ( MM) ;
pr i nt ( ` 1/ bet a =` ,  1/ bet a) ;
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pr i nt ( ` ei genval ues =` , ei genval ues( MM) ) ;

ve: =vect or ( KK, [ ] ) :
f or  i  f r om 1 t o KK do
ve[ i ] : =1/ bet a;  
MM[ i , i ] : =MM[ i , i ] +1/ bet a;
od:
pr i nt ( MM) ;

pr i nt ( ve) ;

DD: =l i nsol ve( MM, ve) ;

K0.0846779509

1/beta =, 0.2898550725
eigenvalues =, K0.0846779509

0.2051771216

0.2898550725

DD := 1.4127065933

densi t y: =pr oc( t )  l ocal  j ,  den;
                den: =1/ bet a;
               f or  j  f r om 1 t o KK do
                 den: =den+ DD[ j ] * sum( ( chi ( 0, val c[ j , i 1+1] , t ) )
/ bet a^( i 1+1) , i 1=1. . 50)
                od;
               r et ur n den;
         end pr oc;                          
                  
#Nor mal i zi ng f act or
NC: =1/ bet a:
f or  j  f r om 1 t o KK do
 NC: =NC+DD[ j ] * sum( ( val c[ j , i 1+1] ) / bet a^( i 1+1) , i 1=1. . 50)
 od:        
pr i nt ( ` NC = ` , NC) ;           
pl ot ( [ ( 1/ NC) * densi t y( t ) ] , t =0. . 1, t hi ckness=2) ;

density := proc t
local j, den;

den := 1 / beta;
for j to KK do

den := denCDD j * sum chi 0, valc j, i1C1 , t / beta^ i1C1 , i1 = 1 ..50
end do;
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return den

end proc
NC = , 0.3516867272

t
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#check densi t y
#pr ei mages
f or  j 6 f r om 1 t o KK- 1 do
y[ j 6] : =al pha[ j 6] +( al pha[ j 6+1] - al pha[ j 6] ) * r and( ) / 10^12;
od;
y[ 0] : =al pha[ 1] * r and( ) / 10^12;
y[ KK] : =al pha[ KK] +( 1- al pha[ KK] ) * r and( ) / 10^12;
f or  j 6 f r om 0 t o KK do
f or  i 3 f r om 1 t o N do
pr e[ i 3] : =( y[ j 6] +a[ i 3] ) / bet a;
od;
#pl ot ( [ T( t ) , 0, 1, y[ j 6] , T( c[ 1] ) , T( c[ 2] ) ] , t =0. . 1, col or =[ r ed, bl ack,
bl ack, gr een, yel l ow, yel l ow] ) ;
su: =0:
f or  i 3 f r om 1 t o N do
i f  ( pr e[ i 3] >=b[ i 3]  and pr e[ i 3] <=b[ i 3+1] )  t hen
 su: =su+densi t y( pr e[ i 3] ) / bet a;  
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pr i nt ( i 3) ;
f i ;
od;
er r [ j 6] : =densi t y( y[ j 6] ) - su;
od;
f or  j 6 f r om 0 t o KK do
pr i nt ( ` er r [ ` , j 6, ` ] =` , er r [ j 6] ) ;
od;

y0 := 0.0869129174

y1 := 0.4623332938

su := 0
1
2
3
4

err0 := K1.137456360 10-28

su := 0
1
3
4

err1 := 3.882080952 10-29

err[, 0, ]=, K1.137456360 10-28

err[, 1, ]=, 3.882080952 10-29

#check densi t y
#pr ei mages
y: =al pha[ 1] * r and( ) / 10^12; i 3: =' i 3' :
f or  i 3 f r om 1 t o N do
pr e[ i 3] : =( y+a[ i 3] ) / bet a;
od; i 3: =' i 3' :
pl ot ( [ T( t ) , 0, 1, y, T( c[ 1] ) , T( c[ 2] ) ] , t =0. . 1, col or =[ r ed, bl ack, bl ack,
gr een, yel l ow, yel l ow] ) ;
su: =0:
f or  i 3 f r om 1 t o N do
i f  ( pr e[ i 3] >=b[ i 3]  and pr e[ i 3] <=b[ i 3+1] )  t hen
 su: =su+densi t y( pr e[ i 3] ) / bet a;  
pr i nt ( i 3) ;
f i ;
od;
er r 1: =densi t y( y) - su;
#check densi t y
#pr ei mages
y: =al pha[ 1] +( al pha[ 2] - al pha[ 1] ) * r and( ) / 10^12;



f or  i 2 f r om 1 t o N do
pr e[ i 2] : =( y+a[ i 2] ) / bet a;
od;
pl ot ( [ T( t ) , 0, 1, y, T( c[ 1] ) , T( c[ 2] ) ] , t =0. . 1, col or =[ r ed, bl ack, bl ack,
gr een, yel l ow, yel l ow] ) ;
su: =0:
f or  i 2 f r om 1 t o N do
i f  ( pr e[ i 2] >=b[ i 2]  and pr e[ i 2] <=b[ i 2+1] )  t hen
 su: =su+densi t y( pr e[ i 2] ) / bet a;  
pr i nt ( i 2) ;
f i ;
od;
er r 2: =densi t y( y) - su;
#check densi t y
#pr ei mages
y: =al pha[ 2] +( 1- al pha[ 2] ) * r and( ) / 10^12;
f or  i 2 f r om 1 t o N do
pr e[ i 2] : =( y+a[ i 2] ) / bet a;
od;
pl ot ( [ T( t ) , 0, 1, y, T( c[ 1] ) , T( c[ 2] ) ] , t =0. . 1, col or =[ r ed, bl ack, bl ack,
gr een, yel l ow, yel l ow] ) ;
su: =0:
f or  i 2 f r om 1 t o N do
i f  ( pr e[ i 2] >=b[ i 2]  and pr e[ i 2] <=b[ i 2+1] )  t hen
 su: =su+densi t y( pr e[ i 2] ) / bet a;  
pr i nt ( i 2) ;
f i ;
od;
er r 1; er r 2;
er r 3: =densi t y( y) - su;

y := 0.3600843680
pre1 := 0.1043722806

pre2 := 0.3942273530

pre3 := 0.5246621357

pre4 := 0.8145172081

Warning, unable to evaluate 1 of the 6 functions to numeric 
values in the region; see the plotting command's help page to 
ensure the calling sequence is correct
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err1 := 3.882080952 10-29

y := 0.4713776028
pre1 := 0.1366311892

pre2 := 0.4264862617

pre3 := 0.5569210443

pre4 := 0.8467761168

Warning, unable to evaluate 1 of the 6 functions to numeric 
values in the region; see the plotting command's help page to 
ensure the calling sequence is correct
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err2 := 3.882080952 10-29

y := 0.9213113422
pre1 := 0.2670467659

pre2 := 0.5569018383

pre3 := 0.6873366209

pre4 := 0.9771916934

Warning, unable to evaluate 1 of the 6 functions to numeric 
values in the region; see the plotting command's help page to 
ensure the calling sequence is correct
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err3 := 3.882080952 10-29


