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This programi npl ements variant ¢ which is a sinple | anguage giving
the robot inperative commands. The grammar is specified as the foll ow ng:

ACT -> CVMD ("AND' | "VWH LE" CMD)*

CMD -> "TURN' (DIR| "AROUND') |
"WALK" NUM " STEPS |
"TELL" STR |
"SING' SONG LI ST |
"SM LE" |
"SMLING' |
"CRY" |
"CRYING' |
" DANCE" |
"WAVE" ("YOUR')- DIR PARTS NUM "TIMES' |
"RAI SE" ("YOUR')- DIR PARTS |
"LIFT" ("YOUR')- DIR PARTS

DR -> "LEFT" | "RICHT"

NUM -> "ONE" | "TWO' | "THREE" | "FOUR' | "FIVE"
SONG LIST -> "\"A SONG "™

PARTS -> "HAND' | "FOOT"

The grammar is expressed by regul ar expression. The minus sign (-) sinply
neans the term can occur at npbst once.

Thi s programparses a conmand usi ng t he | anguage descri bed above. Each term
in the grammar has its own function to handl e successive input
respectively. The functions are invoked exactly in the sane order as the

grammar. At top level, the command will be parsed and chuncked into
partial sentences by identifying conjuction keywords such as AND and WHI LE.
Each partial sentence will be then parsed by a function that foll ows

term CVD recursively. The functions are desinged in such a way that NL
is returned if no errors are found. Qtherwi se, the function will return
at whichever word that is not in the dictionary and non-granatical and
the rest of the unparsed sentence. This is particularily useful for
debuggi ng as wel|l as produce an error nessage inform ng the conmmander.

There is no actual command data structure in this project. It just a
sinple parser. The senmentic actions can be inserted and devel oped in
the future.



: /**

: * dobal variabl es.

v *

(setf DICT " (AND
VH LE
AROUND
WALK
STEPS
TELL
TURN
SI NG
SM LE
SM LI NG
CRY
CRYI NG
DANCE
VWAVE
RAI SE
LI FT
YOUR
TI MES
LEFT
Rl GHT
ONE
TWO
THREE
FOUR
FI VE
LEFT
Rl GHT
HAND
FOQT) )

(setf SONG LIST “("A SONG'))

* accept ( SENTENCE)

*

Parses a sentence.

Par anet ers:
SENTENCE - the command to be parsed.

: *

. *

: *

. *

. *

; * Returns NIL if success.

y

(defun accept (SENTENCE)

(accept-cnd (accept-act SENTENCE)))

-/**

* accept-act ( SENTENCE)

*

Parses term ACT.

Par anet er s:
SENTENCE - the conmand to be parsed.

)
’
’
)
’
)
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Returns NIL if success.



)
(defun accept-act (SENTENCE)
(cond ((null SENTENCE) NIL)
((nul'l (find-word (first SENTENCE) (append DI CT SONG LI ST))) SENTENCE)
((find-word (first SENTENCE) " (AND WHI LE))
(accept-cnd (accept-act (rest SENTENCE))))
(T (cons (first SENTENCE) (accept-act (rest SENTENCE))))))

*

i
; accept -cnd ( SENTENCE)

Parses term CN\D.

Par anet ers:
SENTENCE - the command to be parsed.

L T R I

; Returns NIL if success.

)

(defun accept-cnd ( SENTENCE)

(cond ((null SENTENCE) *ERROR)

((equal (first SENTENCE) " TURN) (accept-turn (rest SENTENCE)))
((equal (first SENTENCE) "~WALK) (accept-walk (rest SENTENCE)))
((equal (first SENTENCE) "TELL) (accept-tell (rest SENTENCE)))
((equal (first SENTENCE) "SING (accept-sing (rest SENTENCE)))
((equal (first SENTENCE) " RAISE) (accept-raise (rest SENTENCE)))
((equal (first SENTENCE) "LIFT) (accept-lift (rest SENTENCE)))
((equal (first SENTENCE) "WAVE) (accept-wave (rest SENTENCE)))
((equal (first SENTENCE) "SMLE) (rest SENTENCE))
((equal (first SENTENCE) "~SM LING (rest SENTENCE))
((equal (first SENTENCE) " CRY) (rest SENTENCE))
((equal (first SENTENCE) "CRYING (rest SENTENCE))
((equal (first SENTENCE) " DANCE) (rest SENTENCE))
(T SENTENCE)))

* accept-turn ( SENTENCE)
Parses action TURN in term ACT.

Par anet er s:
SENTENCE - the conmand to be parsed.

Returns NIL if success.

fun accept-turn ( SENTENCE)

(cond ((null SENTENCE) " ERROR)

((equal (first SENTENCE) ~ AROUND)
(rest SENTENCE))

(T (accept-dir SENTENCE))))

. /**
* accept-wal k ( SENTENCE)

*

* Par ses action WALK in term ACT.

’
’
’
’

*
1



Par aneters:
SENTENCE - the command to be parsed.

*
*
*
* Returns NIL if success.
/
e

fun accept -wal k ( SENTENCE)

(cond ((null SENTENCE) " ERROR

((equal (first (accept-num SENTENCE)) ° STEPS)
(rest (rest (accept-num SENTENCE))))

(T SENTENCE)))

;/**
; * accept-tell (SENTENCE)

*

Parses action TELL in term ACT.

*
*
* Paraneters:
; ¥ SENTENCE - the conmand to be parsed.
*
*

; Returns NIL if success.
)
(defun accept-tell (SENTENCE)
(cond ((null SENTENCE) *ERROR)
((stringp (first SENTENCE))
(rest SENTENCE))
(T SENTENCE)))

;/**
* accept-sing ( SENTENCE)

*

Parses action SINGin term ACT.

)
)
’
)
)

*
*
* Paraneters:
*  SENTENCE - the command to be parsed.
*
*

: Returns NIL if success.
)
(defun accept-si ng ( SENTENCE)
(cond ((null SENTENCE) " ERROR)
((find-word (first SENTENCE) SONG LI ST) (rest SENTENCE))

(T SENTENCE)))

* accept-rai se ( SENTENCE)
Parses action RAISE in term ACT.

Par anet er s:
SENTENCE - the conmand to be parsed.

Returns NI L if success.
fun accept-rai se ( SENTENCE)

(cond ((null SENTENCE) " ERROR)
((equal (first SENTENCE) " YOUR)



(accept-parts (accept-dir (rest SENTENCE))))
(T (accept-parts (accept-dir SENTENCE)))))

*

Parses action LIFT in term ACT.

Par anet ers:
SENTENCE - the command to be parsed.

Returns NIL if success.

fun accept-lift (SENTENCE)

(cond ((null SENTENCE) ' ERROR)

((equal (first SENTENCE) " YOUR)
(accept-parts (accept-dir (rest SENTENCE))))
(T (accept-parts (accept-dir SENTENCE)))))

*

i
; accept -wave ( SENTENCE)

Parses action WAVE in term ACT.

Par anet er s:
SENTENCE - the conmand to be parsed.

* % F X X X X X X

; Returns NIL if success.
)
(defun accept-wave ( SENTENCE)
(cond ((null SENTENCE) *ERROR)
((equal (first SENTENCE) " YOUR)
(1 et (PARSED_SENTENCE (accept-num (accept-parts (accept-dir (rest
SENTENCE) ))))
(if (equal (first PARSED _SENTENCE) " Tl MES)
(rest (rest PARSED SENTENCE))
PARSED_SENTENCE) ) )
(T (I et (PARSED SENTENCE (accept-num (accept-parts (accept-dir
SENTENCE) ) ))
(if (equal (first PARSED _SENTENCE) " Tl MES)
(rest (rest PARSED_ SENTENCE))
PARSED_SENTENCE) ))))

* accept - num ( SENTENCE)
Parses term NUM

Par anet er s:
SENTENCE - the conmand to be parsed.

Returns NIL if success.
fun accept - num ( SENTENCE)

(cond ((null SENTENCE) " ERROR)
((equal (first SENTENCE) "ONE) (rest SENTENCE))



((equal (first SENTENCE) "~TWO) (rest SENTENCE))
((equal (first SENTENCE) " THREE) (rest SENTENCE))
((equal (first SENTENCE) "FOUR) (rest SENTENCE))
((equal (first SENTENCE) " FIVE) (rest SENTENCE))
(T SENTENCE)))

* %

* accept-dir ( SENTENCE)

*

Parses term DI R

Par anet er s:
SENTENCE - the command to be parsed.

Returns everything after DR

. *

. *

-

xl

(defun accept-dir (SENTENCE)

(cond ((null SENTENCE) *ERROR)
((equal (first SENTENCE) " LEFT) (rest SENTENCE))
((equal (first SENTENCE) "RIGHT) (rest SENTENCE))

(T SENTENCE)))

*

Parses term PARTS.

Par aneters:
SENTENCE - the command to be parsed.

Returns everything after PARTS.

fun accept-parts ( SENTENCE)

(cond ((null SENTENCE) " ERROR)

((equal (first SENTENCE) "HAND) (rest SENTENCE))
((equal (first SENTENCE) "FOOT) (rest SENTENCE))
(T SENTENCE)))

*

i
; find-word (WORD KEYWORDS)

Finds a word occuring in a given list of keywords.
Par anet er s:

WORD - the word to be matched with a |ist of words.
KEYWORDS - a list of words.

* % ok X X X X X X X

Returns T if found.
)
(defun find-word (WORD KEYWORDS)
(cond ((null KEYWORDS) NIL)
((equal WORD (first KEYWORDS)) T)

(T (find-word WORD (rest KEYWORDS)))))



~

\>(->(->(->(->(->(->(->(->(->(->(-

repl ace-word ( SENTENCE KEY NEWAORD)

Repl aces a word in the sentence with a new word.
Par anet ers:

SENTENCE - a list of words to be processed.

KEY - the old word to be substituted.

NEWANORD - the new word.

Returns substituted list of words.

et s wh ws wa m s wa w owe wa ows

efun repl ace-word ( SENTENCE KEY NEWAORD)
(cond ((null SENTENCE) SENTENCE)
((equal (first SENTENCE) KEY)
(cons NEWAORD (repl ace-word (rest SENTENCE) KEY NEWAORD)))
(T (cons (first SENTENCE) (repl ace-word (rest SENTENCE) KEY NEWAORD) ))))

/**

; * The follow ng code are borrowed from Peter Norvig, the author of
; * "Paradigns of Artificial Intelligence Progranm ng: Case studies in LIST"
; * The code deals with user interface.
)
(defun read-1ine-no-punct ()

"Read an input line, ignoring punctuation."

(read-fromstring

(concatenate 'string "(" (substitute-if #\ space # punctuation-p

(read-line))
“)")))

(defun punctuation-p (char) (find char ".,;: !'?2#()\\"))
(defun print-with-spaces (list)

(mapc #' (lambda (x) (prinl x) (princ " ")) list))
(defun print-with-spaces (list)

(format t "~{~a ~}" list))
;/**
; * Inmplements user interface and driver.
)

(defun main ()
(print-with-spaces ~(WHAT CAN | DO FOR YQU ?))
(1 oop
(print "ELIZA-B>)
(let ((COWRAND (read-Iine-no-punct)))
(cond ((null (accept COWVMAND))
(print-wth-spaces
(repl ace-word (append (append "~ (YOU WANT ME TO COVMAND) " (?))
“YOUR " MY))

(print "~ ELIZA-B>)

(if (equal (read-line-no-punct) "(YES))
(print-wth-spaces ~(NOT A PROBLEM WHAT IS NEXT ?))
(print-with-spaces “~(ALRIGHT. LET'S NOT DO THAT.))))

(T (print-with-spaces (I DO NOT UNDERSTAND WHAT YOUR ARE

SAYING)))))))

Program output



[ 255] > (i n)

VWHAT CAN | DO FOR YQU ?

ELI ZA- B> turn down

I DO NOT UNDERSTAND WHAT YOUR ARE SAYI NG

ELI ZA-B> turn right

YOU WANT ME TO TURN RI GHT ?

ELI ZA- B> yes

NOT A PROBLEM WHAT | S NEXT ?

ELI ZA- B> dance and sing "A SONG' while smiling

YOU WANT ME TO DANCE AND SI NG A SONG WHI LE SM LI NG ?
ELI ZA- B> yes

NOT A PROBLEM WHAT | S NEXT ?

ELI ZA- B> wave |l eft hand three tinmes and wal k five steps
YOU WANT ME TO WAVE LEFT HAND THREE TI MES AND WALK FI VE STEPS ?
ELI ZA- B> no

ALRI GHT. LET 'S NOT DO THAT.

ELI ZA-B> rai se your |eft foot

YOU WANT ME TO RAI SE MY LEFT FOOT ?

ELI ZA- B> yes

NOT A PROBLEM WHAT | S NEXT ?

ELI ZA-B> cry

YOU WANT ME TO CRY ?

ELI ZA- B> yes

NOT A PROBLEM WHAT | S NEXT ?

ELI ZA-B> |ift your left hand

YOU WANT ME TO LI FT MY LEFT HAND ?

ELI ZA- B> yes

NOT A PROBLEM WHAT | S NEXT ?

ELI ZA- B>



