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1: ; doctor.lsp

2:

3: This file contains a sinplified version of Joseph

4: ; \Weizenbaum's ELIZA programin the form of DOCTOR

5: ; a Rogerian analyst. You need to |load the pattern-

6: ; matcher in order to run the functions contained in

7: ; this file (DOCTOR, BADWORDP, 4LETTERP)

8:

9: (princ "Don’t forget to |oad the pattern-matcher!™)

10: (terpri)

11:

12: (defun doctor ()

13: (princ "Welconme to nmy couch ... ") (terpri)

14: (princ "Renenber to enclose your input in parentheses!")
15: (terpri)

16: (princ "Now ... speak up!")

17: (terpri)

18:

19: (do* ((user-input) (you-ne) (mother-flag) (time-up N L))
20: (time-up

21: (princ "I AM SORRY -- QUR TIME IS UP'")

22: (terpri)

23: ' Goodbye!)

24 (terpri)

25: (terpri)

26: (setf user-input (read))

27: (setf you-ne (you-ne-map user-input))

28: (cond ((match "(* I am* worried *bl ah-bl ah) user-input)
29: (princ (append ' (HOW LONG HAVE YOU BEEN WORRI ED)
30: bl ah- bl ah)))

31: ((match " (1 * wish *bl ah-bl ah) user-input)

32: (princ (append ' (TELL ME WHY YOU W SH)

33: (you-nme-map bl ah-bl ah))))

34: ((match " (* nother *) user-input)

35: (setf nother-flag t)

36: (princ "TELL ME MORE ABOUT YOUR FAM LY ... "))
37: ((match " (hello *) user-input)

38: (princ "WE CAN SKIP THE SMALL TALK ..."))

39: ((match ’ (* conputers *) user-input)
40: (princ "DO MACH NES FRI GHTEN YOU??7?"))
41: ((match " (i do not know *) user-input)
42: (princ "WE RE HERE TO HELP YOU FIND OUT ..."))
43: ((match " (* (restrict ? badwordp) *) user-input)
44 (princ "PLEASE DO NOT USE WORDS LI KE THAT!"))
45: ((or (match ’(yes) user-input)
46: (match ’ (no) user-input))
47: (princ "PLEASE DO NOT BE SO SHORT W TH ME!"))
48: (rmother-flag (setf nother-flag nil)
49; (princ "EARLI ER YOU SPCKE OF YOUR MOTHER .
50: (T (setf time-up T)))))

51:

52:

53. (defun badwordp (word)

54. (menmber word ' (damm gosh sexy darn body

55: heck | egs turkey yale)))

56:

57:

58: (defun 4letterp (word)

59: (equal (length (explode word)) 4))

60:

61:

62; (defun you-nme-map (phrase)

(mapcar (function you-nme) phrase))

"))
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(defun you-nme (word)

(cond

((eq word
((eq word
((eq word
((eq word
((eq word
((eq word
((eq word
((eq word
(t word)))

I) "you)

‘nme) 'you)
you) ' me)
'ny) 'your)
your) 'ny)
"yours) 'mne)
"mne) 'yours)
‘an) 'are)
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1: (defun expl ode (x)
(mapcar #' (1 anbd

(defun inpl ode (x)

RPoLOONOURWN

I

a (x)

X)
"string)))

(intern (coerce (list x) ’string)))
(coerce (synbol-name x) 'list)))

(intern (coerce (mapcar # (lanbda (x)

(car (coerce (symnbol-nane x)

"1ist)))
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CoNoORLNE

; MATCHES. LSP i npl enents six nmatching al gorithns for
; LISP lists. Each takes two list argunents, a
PATTERN and some DATA; each returns T if DATA

mat ches PATTERN, or NIL if not.

Data match either by being EQor if a wildcard is
present in the pattern that allows for the data.

; basic match algorithm- are PATTERN and DATA identical ?

(defun matchl (pattern data)
(cond ((and (null pattern) (null data)) T)
((eq (car pattern) (car data))
(matchl (cdr pattern) (cdr data)))))

; include option in PATTERN of a wildcard '?° that wll
; match any single element of DATA, along with standard
; matching. This also allows for ? at the end of a
pattern to match a shorter data list.
e.g. (aa? mtches (a a) and (a a b) etc.
(a ? c) matches (a b c) and (a x c) etc.
has a subtle bug, fixed in match3
defun match2 (pattern data)
(cond ((and (null pattern) (null data)) T)
((or (eq (car pattern) '?)
(eq (car pattern) (car data)))
(match2 (cdr pattern) (cdr data)))))

N e e e -

Same as match2, but doesn’'t allow '? to nmatch the
enpty list at the end of a pattern
e.g. (a a ?) does NOT natch (a a)

(a a?) mtches (a ab) and (a a x) etc.

(defun match3 (pattern data)
(cond ((and (null pattern) (null data)) T)
((or (null pattern) (null data)) NL)
((or (eq (car pattern) '?)
(eq (car pattern) (car data)))
(match3 (cdr pattern) (cdr data)))))

Include option in PATTERN of a wildcard '*’ that wll
mat ch a seuquence of 0 or nore data el enents,
along with all the functionality of match3.

(defun match4 (pattern data)
(cond ((and (null pattern) (null data)) T)
((or (null pattern) (null data)) NL)
((or (eq (car pattern) '?)
(eq (car pattern) (car data)))
(match4 (cdr pattern) (cdr data)))
((eq (car pattern) '*)

(cond ((match4 (cdr pattern) data)) ; O itens

((match4 (cdr pattern) (cdr data))) ; 1 item

((match4 pattern (cdr data))))))) ;o >1 item
; Add wildcard VARI ABLES of form’'?xyz’ -- treated like '?
except that whatever matches it will be bound to the atom

"xyz’, thus renenbering what was matched. O herw se
; 'match5 is just like "match4’. Note that the variabl es
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denoted by ’'xyz’' are "free" (non-local) variables, i.e.
the synbol s’ gl obal val ue bindi ngs are used.

kdefun mat ch5 (pattern data)

(cond ((and (null pattern) (null data)) T)
((or (null pattern) (null data)) NL)
; if ?xyz given, bind xyz to the current data elt
((eq (atontar (car pattern)) '?)
(set (atontdr (car pattern)) (car data))
(match5 (cdr pattern) (cdr data)))
((eq (car pattern) (car data))
(match5 (cdr pattern) (cdr data)))
((eq (car pattern) '*)
(cond ((match5 (cdr pattern) data))
((match5 (cdr pattern) (cdr data)))
((match5 pattern (cdr data)))))))

Add wildcard variables of form’'*xyz' -- like ’'?xyz’,
but matches sequence of ONE or nore data itens, and
renenbers the entire sequence. Each 'xyz'is again free;
its value is repeatedly changed when a sequence of nore
than one data item natches ' *xyz

Note that we al so have sinplified the treatnment of
* alone, along with the simlar inplenentation of *variable
BUT there's actually a subtle bug in the handling of *

(defun mat ch6 (pattern data)

(cond ((and (null pattern) (null data)) T)
((or (null pattern) (null data)) NIL)
((eq (atontar (car pattern)) '?)

(set (atontdr (car pattern)) (car data))

(match6 (cdr pattern) (cdr data)))

((eq (car pattern) (car data))

(match6 (cdr pattern) (cdr data)))

; * alone matches 0 or nore itens

((eq (car pattern) '*)

(cond
((match6 (cdr pattern) data))
((match6 pattern (cdr data)))))

7 *Xyz in pattern: if it matches a single item

; bind xyz to the list containing that item If it

; matches nore than one item cons up the sequence
of matched itens as the recursion unw nds.

((and (atom (car pattern))
(eq (atontar (car pattern)) '*))
(cond
this test matches a single item
((match6 (cdr pattern) data)
(set (atontdr (car pattern)) NL)
T
; after match6 returns with a match, xyz
; Will be bound to the _rest_ of the match
; fromthe recursive call. So we cons the
; current matched data el enent onto the front
; of xyz's existing binding and set xyz to that.

((nmatch6 pattern (cdr data))
(set (atontdr (car pattern))
(cons (car data)
(eval (atontdr (car pattern)))))
)
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129:

130:

131:

132:

133: 555555555, Auxiliary Functions ;55555555
134

135: ; return 1st char of atom X

136: (defun atontar (x)

137: (car (explode x)))

138:

139: ; return all but 1st char of atom X
140: (defun atontdr (x)

141 (i npl ode (cdr (explode x))))

142:

143: ; load | MPLODE and EXPLODE functi ons
144: (load "inpexp.lsp")
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1: This file contains the MATCH function, along wth

2: conpani on functi ons ATOMCAR, ATOMCDR and TEST.

3:

4: (defun match (pattern data)

5: (cond ((and (null pattern) (null data)) t) ; NL data &

6: ; pattern match!

7: ((or (null pattern) (null data)) nil)

8: ((and (not (atom (car pattern))) ; A pattern el enent

9: ; of the form

10: (eq (caar pattern) ’'restrict) ; (restrict ? ;o pl ... pk)

11: (eq (cadar pattern) '?) ; matches any single data

12: (test (cddar pattern) (car data))) ; elenment in which all

13: (match (cdr pattern) (cdr data))) ; the pi are true!

14:

15: ((and (not (atom (car pattern))) ; Same business as previous

16: (eq (caar pattern) ’'restrict) ; case, except with an

17: (eq (atonctar (cadar pattern)) '?) ; atomlike ?xyz

18: (test (cddar pattern) (car data)) ; instead of just ?

19: (match (cdr pattern) (cdr data))) ; So variable xyz gets

20: (set (atontdr (cadar pattern)) (car data)) ; bound to

21: (match (cdr pattern) (cdr data))) ; the matching datum

22:

23: ((or (eq (car pattern) '?) ; Exact match, or match

24. (eq (car pattern) (car data))) ; ? for a datum

25: (match (cdr pattern) (cdr data)))

26:

27: ((and (atom (car pattern)) ; ?Xyz matches one datum and bi
nds

28: (eq (atontar (car pattern)) '?) ; variable xyz to

29: (match (cdr pattern) (cdr data))) ; that datum

30: (set (atontdr (car pattern)) (car data))

31: (match (cdr pattern) (cdr data)))

32: ((eq (car pattern) '*) ; * matches sequence of ONE or m
ore

33: (cond ((match (cdr pattern) data)) ; O itens

34. ((match (cdr pattern) (cdr data))) ; 1 item

35: ((match pattern (cdr data)))))

36:

37: ((and (atom (car pattern)) ; *Xyz matches a sequence of one
or

38: (eq (atontar (car pattern)) '*)) ; nore data itens,

39: (cond ((match (cdr pattern) (cdr data)) ; and binds variabl e

40: (set (atontdr (car pattern)) (list (car data)))

41: t) ;Xyz to a LI ST val ue cont ai ni ng

42: ((match pattern (cdr data)) ; matched data

43: (set (atontdr (car pattern))

44 (cons (car data) (eva

45: (atoncdr (car pattern)))))

46: t)))))

47:

48:

49: (defun atontar (x) ; returns the first letter of an atom passed

50: (car (explode x))) ; via argument x (value returned is a synbolic atom

51:

52:

53: (defun atontdr (x) ; returns a synbolic atom whose nane cont ai ns

54 (i npl ode (cdr (explode x)))) ; all characters but the first

55: ; one of arg. X

56:

57 (defun test (predicates argunent)

58: (do ( (p predicates (cdr p) ) ) ; variable, init-value, stepper-value

59: (null p) t) ; (end-test, end-forms, return)

60: (cond ((not (funcall (car p) argunent))
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61: (return nil))))) ; body-1, body-2, ...
62:

63:

64: (load "inpexp.lsp")

65:
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CoNourwLNE

;Flle recurs.|sp

; Contains definitions of a LENGTH function, LNTH

t he MEMBER function, NEMB

NEXT- EVEN and OLD

OCCURS -- to see if an elenent is a nenber of
a list by searching all the sublists

Two versions of POAER

Two versions of COUNTATOMS (the second uses MAPCAR)
and a function to conpute DEPTH

(defun lenth (1) ; Conpute the length of a |ist
(cond ((null 1) 0)
(t (+ 2 (lenth (cdr 1))))))

(defun next-even (n)
(cond ( (evenp n) n)

(t (1+n))))

(defun fact (n)
(if (=n0) 1 (* n(fact (1- n)))))

(defun nenb (elenent lis) ; See if ELEMENT is a
; top-level nenber of
(cond ((null 1is) nil) ; argument LIS
((eq (car lis) elenent) lis)
(t (menb elenment (cdr 1is)))))

(defun occurs (elenment lis) ; See if ELEMENT occurs >>anywhere<< inside
(cond ((eq element lis) t) ; of argument LIS
((atomlis) nil)
((occurs elenent (car lis)) t)
(t (occurs elenment (cdr lis)))))

(defun countatons (1) ; Count the total nunber of
atons in L
(cond ((null 1) 0)
((atoml) 1)

(t (+ (countatons (car I|))
(countatoms (cdr 1))))))
(defun countatons2 (L) ; Count the total nunber

; of atons in L
(cond ((null L) 0)
((atomL) 1)
(t (apply '+ (mapcar (quote countatons2)

L)))))
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1
P OOND(T

; This is file sunms.|sp

; sumof the integers fromfirst to last, inclusive
(defun sumintegers (first |ast)
(if (> first last)
0
(+ first
(sumintegers (1+ first) last))))

(defun square (x) (* x X))

; sum of the squares of the the integers fromfirst to last, inclusive
(defun sumsquares (first last)
(if (> first last)
0

(+ (square first)
(sumsquares (1+ first) last))))

+++++++++H
general function
sum of the values of any function of an integer argumnent,

for the argunent running fromfirst to | ast

(defun sumterns (termfn first |ast)
(if (> first last)
0
(+ (apply termfn (list first))
(sumterns termfn (1+ first) last))))

; general function, alternatively uses "funcall"

(defun sumterns-2 (termfn first |ast)
(if (> first last)
0
(+ (funcall termfn first)
(sumterms termfn (1+ first) last))))

B e B o S T S L o o o o o
; evaluate pi as 8*[1/(1*3) + 1/(5*7) + 1/(9*11) + ...]
(defun pi-term(n) (/ 2.0 (* (1+ (* 4 n)) (+ 3 (* 4n)))))

(defun pi-sum (hownany)
(* 8
(sumterns # pi-term 0 howrany)))

; NB: For reasons of nunerical accuracy, a sumlike this should be added
; in the other order, fromthe smallest terns to the | argest

e L L o S S S
; iterative version of sumterns
(defun iter-sumterns (termfn first |ast)
(do ((n first (1+ n))
(ans 0 (+ ans (funcall termfn n))))
((> n last) ans)))

; definite integral of f, evaluated at intervals of dx between a and b
; approximation is sumof value of f at mdpoint of each interval tines dx,

t hat
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i (b-a-dx)/dx
\
/ dx * f(a + n*dx + dx/2)
n=0
| anbda- abstraction is used to specify a function which has as its
val ue for each n the value of f in the niddle of the n"th interva
; of width dx between a and b
(defun integral (f a b dx)
(* dx ; factor this out
(sumternms #' (lanmbda (n)
(funcall f (+ a
(* dx n)
(/ dx 2))))
0

(1- (/ (- ba) dx)))))
; NOTE USE OF function (# ), RATHER THAN quote. USI NG quote WOULD PASS THE SYMBO

f I TSELF I NTO THE ENVI RONMENT OF sumterns, VWHERE | T HAS NO BI NDI NG
; COMMON LI SP USES STATI C SCOPI NG




