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P a t r i c k ,  
I was  w o n d e r i n g  h o w  someone  can  bu i ld  a l is t  f r o m  lef t  to  r i g h t  e f f ic ien t ly  in Lisp  
w i t h o u t  us ing  a loop  macro .  

G o o d  ques t ion!  L e t ' s  t a k e  a s imple  func t i on  to  i l l u s t r a t e  the  p r o b l e m .  Th i s  f u n c t i o n  has  to  
bu i ld  t he  l l s t  o f  t he  n f i r s t  in tegers ,  s t a r t i n g  f r o m  0. 

He re  is a t yp i ca l  r i g h t  to  le f t  ( b a c k w a r d )  ¢ons ing  a l g o r i t h m  

( d e f u n  r i g h t - t o - l e f t  (n )  
( l e t  ( ( I s  ( ) ) )  

(dotlmes (i n Is) 

(serf is (cons i Is)))) 

I ts  s p e e d  o r d e r  is O(n) .  

N o w  l e g s  e o n v e r t l t t o l e ~ t o r l g h t ( f o r w a r d ) e o n s l n g .  O n e  w a y  is t o r ep l ace  CONS b y  
NCONC: 

( d e f u n  l e f t - t o - r i g h t - n c o n c  ( n )  
( l e t  ( ( l s  ())) 

( d o t l m e s  (1  n I s )  
( s e r f  l s  ( n c o n c  l s  ( c o n s  i nil)))))) 

T h e  p r o b l e m  is t h a t  t he  speed  o r d e r  is n square .  NCONC has  to  go to  t h e  l as t  cons  o f  
the  g r o w i n g  l l s t  t o  a d d  the  nex t  e l ement .  A n o t h e r  w a y  is to  k e e p  t he  or iginal  a l g o r i t h m  
and  r e v e r s e  t he  l ls t  a t  t he  end: 
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( d e f u n  l e f t - t o - r l g h t - n r e v e r s e  ( n )  
(le~ (C1s ())) 

(dotlmes (I n) 
( s e r f  l s  ( c o n s  I l s ) )  

( n r e v e r s e  I s ) ) )  

No te  t h a t  we can  use NREVERSE since all t h e  cons cells o f  Is a re  f r e sh ly  consed.  T h e  
speed o r d e r  Is O(n) .  Y e t  i f  th is  f unc t i on  is used  Often for  smal l  va lues  o f  n, i t  can  be 
s ign i f i can t ly  s lower  t h a n  the  prev ious  ones because  o f  t h e  o v e r h e a d  o f  NREVERSE. 
E a c h  eons cell has  to  be accessed twice.  T h e  n e x t  a l g o r l t h m  is a v a r l a n t  o f  the  NCONC 
one. T h e  Ides  is to  keep  a re fe rence  to t he  las t  cons cell o f  t he  l is t  be ing  bu i l t  a n d  

add  the  n e x t  e l e m e n t  to  it." 

(defun lef~-to-right-~ail (n) 
( l e t *  ( ( l s  ()) 

C~al l  l s ) )  
(dotlmes (i n) 

(lf Is 
(serf tall (serf (rest tall) 

is)) 

(cons I nil))) 
(serf tall (serf is (cons I nil))))) 

This  code is p r o b a b l y  the  leas t  r eadab le  o f  all b u t  i ts  speed o rde r  is O(n)  and  each  l is t  
cons is accessed on ly  once. On  mos t  i m p l e m e n t a t i o n s ,  i ts  speed is close to  the  r i g h t  to  le f t  

cons lng one. 

T h e  above  a l g o r i t h m s  app ly  to the  v e r y  genera l  case of  bu i ld ing  l ists f r o m  lef t  to  r igh t .  
In special s i t ua t ions ,  o t h e r  t ypes  of  a l g o r i t h m s  can be be t t e r .  .An i m p o r t a n t  special case is 
f i l ter ing.  S t a r t i n g  f rom an i n p u t  Iist~ some e l emen t s  a re  se lec ted  to  c o n s t r u c t  the  
o u t p u t  flat. Using a m a p  func t ion  is j u s t  t he  r i g h t  t h i n g  to  do here:  

(defun filter (i) 
(mapcan #'(lambda (n) (If (evenp n) (cons n nll) nil)) I)) 
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