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Binary Trees in SCHEME (with internal nodes labeled)

Each node is a 3-element list:

( <left subtree> root_contents <right subtree> )

The empty tree is simply the empty list ().

We may build such trees in inorder.
For any subtree:

All nodes in the left subtree ≤ value at root
All nodes in the right subtree > value at root

If we perform an inorder traversal of the
tree, the nodes are visited in increasing order.

An inorder traversal is defined recursively.

Base case: Tree is empty -- do nothing & return

otherwise: inorder traverse the left subtree,
visit (e.g., print) the root,
inorder traverse the right subtree.

So an inorder t raver sa l of
( ( ) 50 ( ( ( ) 60 ( ) ) 70 ( ) ) )

v i s i t s 50 , 60 , 70 in tha t order . 50
/ \

( ) 70
/ \

60 ( )
/ \

( ) ( )



; th i s func t ion uses the random number genera tor to crea t e
; a l i s t of in t eger s of l ength in the range 1 - 100000 .
;
(define make l i s t ( l ambda (n)

( se t ! *random- s t a t e* (make- random- s t a t e # t ) )
(mkl n) ) )

(define mkl ( l ambda (n)
(cond ( (< n 2) ( l i s t ( random 100000) ) )

(# t (cons ( random 100000)
(mkl ( - n 1) ) ) ) ) ) )

(define compares 0) ; g loba l count er

; invokes the binary t ree sor t func t ion and pr in t s
; #compar i sons . then rese t s the globa l count er to zero .
; re turns the ordered l i s t whose e l ement s are f rom L.
;
(define bt sor t ( l ambda (L)

( l e t* ( ( iob t (b t s r t L) )
(newL ( t t l iob t ) ) )

(wr i t e compares ) (wr i t e - s t r ing " compar i sons used" )
( se t ! compares 0) (newl ine)

; could produce both the t ree and l i s t (wr i t e newL) iobt ) ) )
newL ) ) )



; th i s i s an ordered binary t ree-based sor t .
; t akes a l i s t and re turns an inorder b inary t ree .
(define bt s r t ( l ambda (L)

(cond ( (nul l ? L) L)
( (nul l ? (cdr L) ) ( l i s t ( ) (car L) ( ) ) )
(# t ( ins (car L)

(b t s r t (cdr L) ) ) ) ) ) )

; produces the t ree resu l t ing f rom adding an e l ement
; to an inorder b inary t ree , preserv ing inorder .
(define ins ( l ambda (e L)

(cond ( (nul l ? L) ( l i s t ( ) e ( ) ) )
(# t ( se t ! compares (+ 1 compares ) )

(cond ( (< e (cadr L) )
(cons ( ins e (car L) )

(cdr L) ) )
(# t ( l i s t (car L)

(cadr L)
( ins e (caddr L) )

) ) ) ) ) ) )

; t ake an inorder b inary t ree and produces
; the cor responding ordered l i s t .
(define t t l ( l ambda (b t )

(cond
( (nul l ? b t ) ( ) )
(# t (append

( t t l (car b t ) )
(cons (cadr b t ) ( t t l (caddr b t ) ) ) ) ) ) ) )


