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@ 4.3: Variations on a Scheme — Non-deterministic
Computing
» 43.1: 0000 amb OO O

» 432 0000000O00O0O0O
» 433 amb DO OOOOON
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(define (prime-sum-pair listl list2)
(let ((a (an-element-of listl))
(b (an-element-of list2)))
(require (prime? (+ a b)))
(list a b)))

@ an-element-of: UL UUUOUOUOUOUOONO D OO
HREEN (D Oo0oodognog D[])

e require: UUUUOUOUOLODOOODOONO
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(prime-sum-pair (2 3 6) ’(4 5))

oooood
a b (prime? (+ a b)) OO
2 4 #f —
2 5 #t (2 5)
3 4 #t (3 4)
35 #f —
6 4 #f —
6 5 #t (6 5)

3gooobobobooooooood
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43.1: OO0 amb U O O
0000 amb

(amb e1 ... ep)

o s UULOODDOOOOOODO
o JUU nODO

en=00000!
» J0000000O0 (booooooO)oOod
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require [ an-element-of [] amb [J U [ [J

(define (require p)
(if (not p) (amb)))

(define (an-element-of items)
(require (not (null? items))
(amb (car items)
(an-element-of (cdr items)))))

; ugoouooonooog!
(define (an-integer-starting-from n)

(amb n (an-integer-starting-from (+ n 1))))
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[Dinesman 1968] O

@ Baker, Cooper, Fletcher, Miller, Smith 0 0O 0O 0O 0O 0O
0000000000000 oooooono

Baker 00 O0OOOOOOOOOO

Cooper OO OOOOOOOODOO

Fletcher 00 OO0 OOOOOOOOOOOOOOO
Miller 0 Cooper OO OODOOOOOODOOO
Smith O Fletcher 00 OO 0O0OOOOOOOOONO
Fletcher 0 Cooper DO DO OOOOODODOOOO0O
Oo0OoOooooooooooooodd

v
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(define (multiple-dwelling)
(let ((baker (amb 1 2 34 5)) ;; OO
(smith (amb 1 2 3 4 5)))
;; 0000000
(require
(distinct? (list baker ... smith)))
(require (not (= baker 5))

(require (not (= (abs (- fletcher cooper))
1))

;; 000o0oooboooboooooog

(list (list ’baker baker)

kiist ’smith smith)))))
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o JUUL:LUOOOLOLOLODLOOOOODODO
o JOUUD:

(00 ) ::= student | professor | cat | class
(00 ) ::= studies | lectures | eats | sleeps
(00O ) == the|a
(0) == (000)(00)

(000) == (00)(00)

o JUUULDODLUOOUOLDONO
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(define articles ’(article the a))

;; *unparsedx —— JUOUOOUOOOOOOOO
(define (parse-word word-list)
(require (not (null? *unparsedx*)))
(require (memq (car *unparsedx)
(cdr word-list)))
(let ((found-word (car *unparsedx)))
(set! *unparsed* (cdr *unparsed*))
(list (car word-list) found-word)))
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(define (parse-sentence)
(1ist ’sentence
(parse-noun-phrase) (parse-word verbs)))

(define (parse-noun-phrase)
(l1ist ’noun-phrase
(parse-word articles) (parse-word nouns)))

(define (parse input)
(set! *unparsed* input)
(let ((sent (parse-sentence)))
(require (null? *unparsedx))
sent))
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o JOULOLDODLOOUOOOLOODLDLOUOOO
o JUULDODOMO

(00 ) == ...
(OO0 ) == for|to|in| by | with
(O0) == (000)(000)
(0000) == (000)(000)
(000) == (00)(00)
|(000) (0D0O00)
(000) == (00)|(0D00) (0000 )
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(define prepositions ’(prep for to in by with))

(define (parse-prepositional-phrase)
(1ist ’prep-phrase
(parse-word prepositions)
(parse-noun-phrase)))

(define (parse-sentence)
(1ist ’sentence
(parse-noun-phrase)
(parse-verb-phrase)))
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(define (parse-verb-phrase)
(define (maybe-extend verb-phrase)
(amb
verb-phrase
(maybe-extend
(1ist ’verb-phrase
verb-phrase
(parse-prepositional-phrase)))))
(maybe-extend (parse-word verbs)))

;5 parse-noun-phrase [ [ [J
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@ The student with the cat sleeps in the class.
@ The professor lectures to the student with the cat.
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e SICPOOOOOMOONO ch4-ambeval.scm:
» JO0O0000O00000000

e UIOOOOO amb-eval.scm:
» JO00000000000000

e DD DODONO require U driver-loop OO 0O OO
Oooooodg
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