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2.3.2 Symbolic Differentiation

(define (deriv exp var)
(cond ((number? exp) 0)
((variable? exp)
(if (same-variable? exp var) 1 0))
((sum? exp) (make-sum (deriv (addend exp) var) (deriv (augend exp) var)))
((product? exp)
(make-sum
(make-product (multiplier exp) (deriv (multiplicand exp) var))
(make-product (deriv (multiplier exp) var) (multiplicand exp)) ))
(else (error "unknown expression type -- DERIV" exp)) ))
oooooo
(define (variable? x) (symbol? x))
(define (same-variable? vl v2) (and (variable? v1) (variable? v2) (eq? vl v2)))
(define (make-sum al a2) (list ’+ al a2))
(define (make-product ml m2) (list ’* ml m2))
(define (sum? x) (and (pair? x) (eq? (car x) ’+)))
(define (addend s) (cadr s))
(define (augend s) (caddr s))
(define (product? x) (and (pair? x) (eq? (car x) ’*)))
(define (multiplier p) (cadr p))
(define (multiplicand p) (caddr p))
(define (make-sum al a2) ; 00O
(cond ((=number? al 0) a2)
((=number? a2 0) al)
((and (number? al) (number? a2)) (+ al a2))
(else (list ’+ al a2)) ))
(define (=number? exp num) (and (number? exp) (= exp num)))
(define (make-product ml m2)
(cond ((or (=number? mil 0) (=number? m2 0)) 0)
((=number? m1 1) m2)
((=number? m2 1) mil)
((and (number? ml) (number? m2)) (¢ ml m2))
(else (list ’* ml m2)) ))

2.3.3 Representing Sets
(define (element-of-set? x set)
(cond ((null? set) false)
((equal? x (car set)) true)
(else (element-of-set? x (cdr set))) ))
(define (adjoin-set x set)
(if (element-of-set? x set) set (cons x set)) )
(define (intersection-set setl set2)
(cond ((or (null? setl) (null? set2)) ’())
((element-of-set? (car setl) set2)
(cons (car setl) (intersection-set (cdr setl) set2)) )
(else (intersection-set (cdr setl) set2)) ))



god
(define

(element-of-set? x set)

(cond ((null? set) false)

(define

((= x (car set)) true)

((< x (car set)) false)

(else (element-of-set? x (cdr set))) ))
(intersection-set setl set2)

(if (or (null? setil) (null? set2))
*(O)
(let ((x1 (car setl)) (x2 (car set2)))

oo

(define
(define
(define
(define
(define

(cond

(define
(cond

(cond ((= x1 x2) (cons x1 (intersection-set (cdr setl) (cdr set2))))
((< x1 x2) (intersection-set (cdr setl) set2))
((< x2 x1) (intersection-set setl (cdr set2))) ))))

(entry tree) (car tree))

(left-branch tree) (cadr tree))

(right-branch tree) (caddr tree))

(make-tree entry left right) (list entry left right))

(element-of-set? x set)

((null? set) false)

((= x (entry set)) true)

((< x (entry set)) (element-of-set? x (left-branch set)))

((> x (entry set)) (element-of-set? x (right-branch set))) ))

(adjoin-set x set)

((null? set) (make-tree x () (D))

((= x (entry set)) set)

((< x (entry set))

(make-tree (entry set) (adjoin-set x (left-branch set)) (right-branch set)) )
((> x (entry set))

(make-tree (entry set) (left-branch set) (adjoin-set x (right-branch set)) ) )))

Converting a binary tree to a list

(define

(tree->1list-1 tree)

(if (null? tree)
O
(append (tree->list-1 (left-branch tree))

(cons (entry tree) (tree->list-1 (right-branch tree))) )))

(define (tree->list-2 tree)
(define (copy-to-list tree result-list)
(if (null? tree)

result-list
(copy-to-list (left-branch tree)

(cons (entry tree)
(copy-to-list (right-branch tree) result-list) ))))

(copy-to-list tree >()))

Converting an ordered list to a balanced binary tree

(define (list->tree elements)

(car (partial-tree elements (length elements))) )



(define (partial-tree elts n)
(if (= n 0)
(cons ’() elts)
(let ((left-size (quotient (- n 1) 2)))
(let ((left-result (partial-tree elts left-size)))
(let ((left-tree (car left-result))
(non-left-elts (cdr left-result))
(right-size (- n (+ left-size 1))))
(let ((this-entry (car non-left-elts))
(right-result (partial-tree (cdr non-left-elts) right-size)) )
(let ((right-tree (car right-result))
(remaining-elts (cdr right-result)))
(cons (make-tree this-entry left-tree right-tree) remaining-elts) )))))))

Sets and Information Retrieval

(define (lookup given-key set-of-records)
(cond ((null? set-of-records) false)
((equal? given-key (key (car set-of-records)))
(car set-of-records))
(else (lookup given-key (cdr set-of-records)))))

2.3.4 Huffman Encodeing Trees

(define (make-leaf symbol weight) (list ’leaf symbol weight))
(define (leaf? object) (eq? (car object) ’leaf))
(define (symbol-leaf x) (cadr x))
(define (weight-leaf x) (caddr x))
(define (make-code-tree left right)
(list left
right
(append (symbols left) (symbols right))
(+ (weight left) (weight right)) ))
(define (left-branch tree) (car tree))
(define (right-branch tree) (cadr tree))
(define (symbols tree)
(if (leaf? tree)
(list (symbol-leaf tree))
(caddr tree)) )
(define (weight tree)
(if (leaf? tree)
(weight-leaf tree)
(cadddr tree)) )
;; decoding
(define (decode bits tree)
(define (decode-1 bits current-branch)
(if (null? bits)
7O
(let ((next-branch (choose-branch (car bits) current-branch)))
(if (leaf? next-branch)
(cons (symbol-leaf next-branch) (decode-1 (cdr bits) tree))
(decode-1 (cdr bits) next-branch) ))))
(decode-1 bits tree) )



(define
(cond

;; sets
(define
(cond

(define

(if (null? pairs)

(choose-branch bit branch)

((= bit 0) (left-branch branch))
((= bit 1) (right-branch branch))
(else (error "bad bit -- CHOOSE-BRANCH" bit)) ))

(adjoin-set x set)
((null? set) (list x))

((< (weight x) (weight (car set))) (cons x set))
(else (cons (car set) (adjoin-set x (cdr set)))) ))

(make-leaf-set pairs)

40)
(let ((pair (car pairs)))

(adjoin-set (make-leaf (car pair) (cadr pair))

(make-leaf-set (cdr pairs)) ))))
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