
>  >  
>  >  

>  >  

( 1 )( 1 )

>  >  

>  >  

( 1 . 2 )( 1 . 2 )

( 1 . 1 )( 1 . 1 )

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

read "C:/Users/DELL/Desktop/ISSAC2025CR/src/AddDecomp.txt" ;
r e a d  " C : / U s e r s / D E L L / D e s k t o p / I S S A C 2 0 2 5 C R / s r c / D F i e l d . t x t " ;
r e a d  " C : / U s e r s / D E L L / D e s k t o p / I S S A C 2 0 2 5 C R / s r c / L o g P a r t . t x t " ;
r e a d  " C : / U s e r s / D E L L / D e s k t o p / I S S A C 2 0 2 5 C R / s r c / P r i m i t i v e C R . t x t " ;
r e a d  " C : / U s e r s / D E L L / D e s k t o p / I S S A C 2 0 2 5 C R / s r c / P r i m i t i v e I n t . t x t " ;
r e a d  " C : / U s e r s / D E L L / D e s k t o p / I S S A C 2 0 2 5 C R / s r c / R a t i o n a l . t x t " ;
r e a d  " C : / U s e r s / D E L L / D e s k t o p / I S S A C 2 0 2 5 C R / s r c / R e d u c t i o n . t x t " ;

#  l o a d  m o d u l e s
w i t h ( A d d D e c o m p ) ;  w i t h ( D F i e l d ) ;  w i t h ( L o g P a r t ) ; w i t h ( P r i m i t i v e T o w e r ) ; w i t h
( P r i m i t i v e I n t ) ; w i t h ( R a t i o n a l ) ; w i t h ( R e d u c t i o n ) ;

Example 3.12
#  s e t  u p  a  t o w e r
K 3 1 3  : =  x ,  [ t ] ,  [ 1 / x ] ;

#  a s s o c i a t e  p a i r s
C o l l e c t T o w e r I n f o ( K 3 1 3 ) ;



>  >  

>  >  

>  >  

( 1 . 6 )( 1 . 6 )

>  >  

>  >  

>  >  

>  >  

>  >  
>  >  

>  >  

( 2 . 1 )( 2 . 1 )

( 1 . 8 )( 1 . 8 )

>  >  

>  >  

( 1 . 9 )( 1 . 9 )

>  >  

>  >  

>  >  

>  >  

>  >  

( 2 . 3 )( 2 . 3 )

( 1 . 5 )( 1 . 5 )

( 2 . 2 )( 2 . 2 )

( 1 . 7 )( 1 . 7 )

( 1 . 3 )( 1 . 3 )

>  >  

( 1 . 4 )( 1 . 4 )

>  >  

>  >  

#  i n p u t  a n  i n t e g r a n d  
f  : =  ( ( x + 1 ) * t ^ 2 + ( x ^ 2 + 2 * x + 2 ) * t + x + 1 ) / ( x * ( t + 1 ) ) ;

#  i n i t i a l  r e d u c t i o n
( g ,  s ,  p )  : =  o p ( H e r m i t e R e d u c e ( K 3 1 3 ,  f ) ) ;

#  a u x i l i a r y  r e d u c t i o n
( q , r )  : =  A u x i l i a r y R e d u c t i o n ( K 3 1 3 ,  p ) ;

#  p r o j e c t i o n
( u , v )  : =  P r o j e c t i o n ( K 3 1 3 ,  r ,  _ T o w e r I n f o [ 1 ] [ 3 ] ,  _ T o w e r I n f o [ 1 ] [ 4 ] ) ;

#  v e r i f i c a t i o n  
n o r m a l ( D e r i v a t i v e ( K 3 1 3 ,  g + q + u ) +  ( s + v )  -  f ) ;

0

#  c o m p l e t e  r e d u c t i o n
( I _ P a r t ,  N I _ P a r t )  : =  C o m p l e t e R e d u c t i o n ( K 3 1 3 ,  f ) ;

#  v e r i f i c a t i o n
V e r i f i c a t i o n ( K 3 1 3 ,  f ,  I _ P a r t ,  N I _ P a r t ) ;

c o r r e c t

Example 4.4 
#  s e t  u p  a  t o w e r
K 4 4  : =  x ,  [ t 1 ,  t 2 ] ,  [ 1 / ( x - 1 ) ,  - t 1 / x ] ;

#  a s s o c i a t e  p a i r s
C o l l e c t T o w e r I n f o ( K 4 4 ) ;

#  i n p u t  a n  i n t e g r a n d
f  : =  ( ( ( x - 1 ) ^ 2 * t 1 + x ) * t 2 ^ 3 + x * ( x - 1 ) * t 1 ) / ( x ^ 2 * ( x - 1 ) * t 2 ^ 2 ) ;  f t  : =  t 2 ^ 2 ;



>  >  

>  >  

( 2 . 4 )( 2 . 4 )

>  >  

( 2 . 5 )( 2 . 5 )

>  >  

( 2 . 8 )( 2 . 8 )

( 2 . 9 )( 2 . 9 )

>  >  

>  >  

>  >  

>  >  

( 2 . 7 )( 2 . 7 )

( 2 . 3 )( 2 . 3 )

>  >  

>  >  

>  >  

( 2 . 6 )( 2 . 6 )

>  >  

>  >  

#  i n i t i a l  r e d u c t i o n
( g ,  s ,  p )  : =  o p ( H e r m i t e R e d u c e ( K 4 4 , f ) ) ;  ( g t ,  s t ,  p t )  : =  o p
( H e r m i t e R e d u c e ( K 4 4 , f t ) ) ;

#  a u x i l i a r y  r e d u c t i o n
( q , r )  : =  A u x i l i a r y R e d u c t i o n ( K 4 4 ,  p ) ;  ( q t , r t )  : =  A u x i l i a r y R e d u c t i o n
( K 4 4 ,  p t ) ;  

#  p r o j e c t i o n
( u , v )  : =  P r o j e c t i o n ( K 4 4 ,  r ,  _ T o w e r I n f o [ 2 ] [ 3 ] ,  _ T o w e r I n f o [ 2 ] [ 4 ] ) ;  
( u t , v t )  : =  P r o j e c t i o n ( K 4 4 ,  r t ,  _ T o w e r I n f o [ 2 ] [ 3 ] ,  _ T o w e r I n f o [ 2 ] [ 4 ] ) ;

#  v e r i f i c a t i o n
n o r m a l ( D e r i v a t i v e ( K 4 4 ,  g + q + u ) +  ( s + v )  -  f ) ;  n o r m a l ( D e r i v a t i v e ( K 4 4 ,  
g t + q t + u t ) +  ( s t + v t )  -  f t ) ;

0
0

#  c o m p l e t e  r e d u c t i o n
( I _ P a r t ,  N I _ P a r t )  : =  C o m p l e t e R e d u c t i o n ( K 4 4 ,  f ) ;  ( I _ P a r t _ t ,  
N I _ P a r t _ t )  : =  C o m p l e t e R e d u c t i o n ( K 4 4 ,  f t ) ;

#  v e r i f i c a t i o n  
V e r i f i c a t i o n ( K 4 4 ,  f ,  I _ P a r t ,  N I _ P a r t ) ;  V e r i f i c a t i o n ( K 4 4 ,  f t ,  
I _ P a r t _ t ,  N I _ P a r t _ t ) ;

c o r r e c t



( 4 . 7 )( 4 . 7 )

>  >  

( 4 . 3 )( 4 . 3 )

>  >  

( 4 . 4 )( 4 . 4 )

( 2 . 9 )( 2 . 9 )

>  >  

>  >  

>  >  

( 4 . 1 )( 4 . 1 )

>  >  

>  >  

>  >  

( 4 . 5 )( 4 . 5 )

>  >  

>  >  

>  >  

( 2 . 3 )( 2 . 3 )

>  >  

>  >  

( 4 . 2 )( 4 . 2 )

>  >  

( 4 . 6 )( 4 . 6 )

c o r r e c t

Example 4.5 (not available because there are not yet maple 
scripts for a complete reduction for algebraic functions in 
Maple) 

Example 5.4
#  s e t  u p  a  t o w e r
K 5 4  : =  x ,  [ t 1 ,  t 2 ,  t 3 ] ,  [ 1 / ( x - 1 ) ,  ( 1 - t 1 ) / x ,  1 / t 1 + 1 / x ] ;

#  a s s o c i a t e  p a i r s
C o l l e c t T o w e r I n f o ( K 5 4 ) ;

#  i n p u t  a n  i n t e g r a n d
f  : =  ( x + ( x - 1 ) * t 2 ) / ( ( x - 1 ) * t 1 ) + ( t 2 + ( 1 - t 1 ) * t 3 ) / x ;

#  d e t e r m i n e  e l e m e n t a r y  i n t e g r a b i l i t y
g  : =  P r i m I n t ( K 5 4 , f ) ;

#  v e r i f i c a t i o n
F  : =  s u b s ( { t 1  =  l o g ( 1 - x ) ,  t 2  =  l o g ( x ) + p o l y l o g ( 2 ,  x ) ,  t 3  =  l n ( x ) - L i ( 1
- x ) } ,  f ) ;  G  : =  s u b s ( { t 1  =  l o g ( 1 - x ) ,  t 2  =  l o g ( x ) + p o l y l o g ( 2 ,  x ) ,  t 3  =  
l n ( x ) - L i ( 1 - x ) } , g ) ;

n o r m a l ( d i f f ( G , x ) - F ) ;
0

#  t r y  i n t
i n t ( F , x ) ;



( 4 . 7 )( 4 . 7 )

>  >  

>  >  

>  >  

>  >  
>  >  

( 5 . 1 )( 5 . 1 )

>  >  

>  >  

( 2 . 9 )( 2 . 9 )

>  >  

>  >  

( 5 . 6 )( 5 . 6 )

( 5 . 2 )( 5 . 2 )

>  >  

( 5 . 5 )( 5 . 5 )

( 2 . 3 )( 2 . 3 )

( 5 . 3 )( 5 . 3 )

( 5 . 4 )( 5 . 4 )

>  >  

>  >  

>  >  

Example 5.4+ (removed from the submitted version due to lack 
of space)

#  s e t  u p  a  t o w e r
K  : =  x ,  [ t 1 ,  t 2 ,  t 3 ] ,  [ 1 / x ,  1 / t 1 - 1 / ( x + 1 ) ,  1 / ( t 1 + 1 ) + 1 / ( x + 2 ) ] ;

#  a s s o c i a t e  p a i r s  
C o l l e c t T o w e r I n f o ( K ) ;

#  i n p u t  a n  i n t e g r a n d
f  : =  ( 2 * t 1 ^ 2 * t 3 * x + 2 * t 1 * t 3 * x ^ 2 + 6 * t 1 * t 3 * x + 2 * t 1 * x ^ 2 + 4 * t 1 * x + x ^ 2 + x - 2 ) / (
( t 1 + 1 ) * t 1 * x * ( x + 2 ) ) ;

#  d e t e r m i n e  e l e m e n t a r y  i n t e g r a b i l i t y
g  : =  P r i m I n t ( K , f ) ;

#  v e r i f i c a t i o n
F  : =  s u b s ( [ t 1  =  l o g ( x ) ,  t 2  =  - l o g ( x + 1 ) + L i ( x ) ,  t 3  =  l o g ( x + 2 ) + i n t ( 1 /
( l o g ( x ) + 1 ) ,  x ) ] , f ) ;  G : = s u b s ( [ t 1  =  l o g ( x ) ,  t 2  =  - l o g ( x + 1 ) + L i ( x ) ,  t 3  =
l o g ( x + 2 ) + i n t ( 1 / ( l o g ( x ) + 1 ) ,  x ) ] , g ) ;

s i m p l i f y ( e v a l a ( n o r m a l ( d i f f ( G , x ) - F ) ) ) ;
0

#  t r y  i n t  



>  >  

>  >  

( 4 . 7 )( 4 . 7 )

( 5 . 7 )( 5 . 7 )

>  >  

( 6 . 6 )( 6 . 6 )

>  >  

>  >  

( 6 . 1 )( 6 . 1 )

( 6 . 4 )( 6 . 4 )

>  >  

( 6 . 7 )( 6 . 7 )

( 6 . 5 )( 6 . 5 )

( 2 . 9 )( 2 . 9 )

>  >  

( 6 . 2 )( 6 . 2 )

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

>  >  

( 2 . 3 )( 2 . 3 )

>  >  

>  >  

>  >  

( 6 . 3 )( 6 . 3 )

i n t ( F , x ) ;

Example 5.7
#  s e t  u p  a  t o w e r

K 5 7  : =  y ,  [ t ] ,  [ 1 / ( x + y ) ] ;

#  a s s o c i a t e  p a i r s  
C o l l e c t T o w e r I n f o ( K 5 7 ) ;

#  i n p u t  a  f u n c t i o n
f  : =  2 * x / ( t ^ 2 * x + t ^ 2 * y - x ^ 2 - x * y ) ;

#  c o m p l e t e  r e d u c t i o n  
( g 0 ,  r 0 )  : =  C o m p l e t e R e d u c t i o n ( K 5 7 ,  f ) ;

#  c o m p l e t e  r e d u c t i o n  
( g 1 , r 1 )  : =  C o m p l e t e R e d u c t i o n ( K 5 7 ,  D e r i v a t i v e ( x ,  [ t ] ,  [ 1 / ( x + y ) ] ,  f ) ) ;

#  l o o k  f o r  a  C ( x ) - l i n e a r  r e l a t i o n  b e t w e e n  r 0  a n d  r 1
n o r m a l ( 2 * x * r 1 - r 0 ) ;

0

#  t h e  m i n m a l  t e l e s c o p e r  i s  2 * x * D x  -  1
#  f i n d  a  c e r t i f i c a t e
g  : =  2 * x * g 1 - g 0 ;



>  >  

( 2 . 3 )( 2 . 3 )

( 4 . 7 )( 4 . 7 )

( 5 . 7 )( 5 . 7 )

>  >  

( 6 . 8 )( 6 . 8 )

( 6 . 7 )( 6 . 7 )

( 2 . 9 )( 2 . 9 )

>  >  

>  >  #  v e r i f i c a t i o n
n o r m a l ( 2 * x * D e r i v a t i v e ( x ,  [ t ] ,  [ 1 / ( x + y ) ] ,  f )  -  f  -  D e r i v a t i v e ( K 5 7 , g ) )
;

0


