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goobobbooooobbboooooobod
goouobooooboobouoooag:

(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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amb OO UOOOO
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ambJ 00O U000 REPL

o JOUOLDODOOOUOOOLODDLOO
o UUU try-again UL DOUOOOLODODODOMO
o JUOUOLODLODOUOOOODONO
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ooty

[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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Jubogubogun

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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Juoboguooguod

(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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Juboguogd

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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Ex. 4.35

Write a procedure an-integer-between that returns an
integer between two given bounds. This can be used to
implement a procedure that finds Pythagorean triples,

i.e., triples of integers (i, j, k) between the given bounds
such that i < j and i% 4 j2 = k2, as follows:

(define (a-pythagorean-triple-between lo hi)
(let ((i (an-integer-between lo hi)))
(let ((j (an-integer-between i hi)))
(let ((k (an-integer-between j hi)))
(require (= (+ (x i i) (x j j))
(* k k)))
(list i j k)))))
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Ex. 442: OO O0OOO

Five schoolgirls sat for an examination. Their parents — so they

thought — showed an undue degree of interest in the result. They

therefore agreed that, in writing home about the examination, each

girl should make one true statement and one untrue one.

The following are the relevant passages from their letters:

@ Betty: “Kitty was second in the examination. | was
only third.”

@ Ethel: “You'll be glad to hear that | was on top. Joan
was second.”

@ Joan: ‘Il was third, and poor old Ethel was bottom.”

e Kitty: “l came out second. Mary was only fourth.”

@ Mary: “l was fourth. Top place was taken by Betty.”

What was the order in which the five girls were placed?
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Ex. 4.45

With the grammar given above, the following sentence
can be parsed in five different ways:

“The professor lectures to the student in the class
with the cat.”

Give the five parses and explain the differences in shades
of meaning among them.
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@ 4.3: Variations on a Scheme — Non-deterministic
Computing
» 43.1: 0000 amb O OO
» 432: 00000000000
» 433 amb 00 000000O0O..00000
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amb [0 catch/throw

o JOU

» UO00ogooobboooooobon
» amb [ catch O throw DO OOOOOO
o LJOUU
» catch 000 (catchO0) DO OOODOODOOO
0d
»amb JU O ODOOOOOOOOO
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amb [1 catch [0 throw OO O 0O OO [
]

@ (throw ...) ~ (amb)

@ (amb el e2): e1 00000 (amb) DOOODODO
0000000000 e20000O00O00ODODOO

(amb (+ 2 (amb) 3) 4)
= 4

» (amb) DO O0O0ODOO0O0ODOe1tO0D0DOOOODOO
gogd
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catch [l amb [ U 00 OO OO

(let ((x (catch ’a 2)))
(if (even? x) (throw ’a true) x))
= (uncaught exception)

(let ((x (amb 2 3)))

(if (even? x) (amb) x))
= 3

(amb ...) OO00O0O00 (amb) DO O0O0OODOOO
000 (backtrack DO O)0 000!
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Jobogubogdno...

o throw UL UUOUOOUDD = 00000

e (amb) U DUOUDDOODDOOUODDOOOO
O TODOOODOODOODOODODOOODOOOO
guoooobogn
» U00000 amb DO OOOOOOOOOOO

gooooood
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Joboguoodootdbd amb OO
[]

oot bddgdobobiboddg eval
o JUUULUDDUOOULLODLUOOUOLDLDLOO

o UDUIDDODO (amb) DO ODOODOODOODOODOO
» U000 amb U O OOOOOOOOOOOOO
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Jubogubogun

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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Jubogyno

o JUOUOO:ODLOOOO

o UIUIDDUUOOOevaluator OO DOOOODO
Joooobood

o JUUULDODLDOUOOOOLO
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