Doctor

OO01ee onucanue

JlaHHOE 3a/laHue CBSI3aHO C YMPOIIEHHOW BepCUEil M3BECTHOM MEIULMHCKON cHUCTeMBbl «JlOK-
TOp», pazpaboranHoil B MaccauyceTckoM YHHBepcuTeTe B Hayasne 60-x romoB npodeccopom JKoze-
¢dbom Berizenbaymom (Joseph Weizenbaum). JlesITeIbHOCTD CHCTEMBI 3aKIIIOYACTCS B CIICTYIOIIEM.
«JlokTOp» BENET MHTEPAKTUBHYIO Oecey C MOJIb30BaTelieM, UMUTHUPYS TIOBEJCHHE TICUXOTEPAIeB-
Ta. B npuBeI€HHOM HWKE MPUMEPE TUAIOTa, PEIUTHKH TOJIh30BATENSI TIPEABAPEHBI MPUTITAICHIEM
**_ a peakuus CUCTEMbI BbIJIeJI€HA 3ariiaBHBIMH OykBamH. J[1s HEKOTOPOTO YMpPOIIEHHs 3HAKU
MyHKTYallMH OIYIIEHBI, a PEIJIMKYU MOJIb30BaTeNsl U CUCTEMBbI IIPEJCTABICHBI B BUJIE CIIUCKOB SI3bI-
ka Jlucr.

==> (visit-doctor ’'Bill)
(HELLO, BILL)
(WHAT SEEMS TO BE THE TROUBLE?)

** (everyone hates me)
(WHY DO YOU SAY EVERYONE HATES YOU)

** (whenever i enter a room no one will look me in the eye)
(MANY PEOPLE HAVE THE SAME SORTS OF FEELINGS)

** (they laugh at me behind my back)
(YOU SEEM TO THINK THEY LAUGH AT YOU BEHIND YOUR BACK)

** (they get together and talk about how they hate me)
(MANY OF MY PATIENTS HAVE TOLD ME THE SAME THING)

** (even my mother hates me)
(YOU FEEL THAT EVEN YOUR MOTHER HATES YOU)

** (even when 1 was a baby she said i was ugly and stupid)
(PLEASE CONTINUE)

** (she hit me all the time)
(WHY DO YOU BELIEVE SHE HIT YOU ALL THE TIME)

Coznaércst BrieuaTsieHHe, YTO CUCTEMa MOHUMAET U YMEET OTBEUaTh HA PEIUIMKH IMOJIb30BATEIIs.
Ha camom nene, B OCHOBE TaKOro «MHTEJUIEKTYAJIbHOT0» MOBEAEHUS CHCTEMBI JIEKAT BCErO JBA
JIOCTAaTOYHO ITPOCTBIX METOJa TEHEPALIUU OTBETOB.

[TepBbIii MeTOA 3aKiIOYaeTCs B 3aMEHE BCEX CIY)KEOHBIX CIIOB, MCIOJIB3YEMBIX B IPEIJIOXKE-
HUU TIOJB30BaTelis OT MEPBOTO JIMIA, HAllpUMeEp, I, me, my, am, Ha COOTBETCTBYIOIIUE CIIYKeO-
HBIC CJIOBA, HO YK€ OT BTOpOro numa. [lomydeHHbI TakuM 00pa30M OTBET HAYMHAETCS HEKOTO-
pBIM 00IIMM 3aMedaHueM, Tuna why do you say wm you seem to think. Bropoit meton
em€ npoie. JKanoba monbp3oBaresiss MPOCTO UTHOPUPYETCS, K B KAYECTBE OTBETA CHCTEMa BBIIAET
4YTO-HUOYIb Takoe, please continue wim many people have the same sorts of
feelings. ToT uam MHON METON IreHEpAIMK OTBETa BHIOMPAETCS C MOMOIIBI0 TeHeparopa Ciry-
YaWHBIX YHCEII.



Kaxxnas uHTEpakTUBHAsA MporpaMMa, BKJIKOUas U caMm uHTepnperarop Jlucna, Ha caMoM Bepx-
HEM YPOBHE COCTOHMT M3 HEKOTOporo OeckoneuHoro nukna (driver loop). B stom nmkie ocymie-
CTBIISIETCS BBOJI JAHHBIX, MX pa300p M reHepanus BRIXOMHON nHpopMarmu. B mpumepe npouenypa
visit-doctor cHayana NPUBETCTBYET I0JIb30BATEIA-IALMEHTA, 3a1aET MEPBBIN BOIPOC U BbI-
3bIBACT Ipoueaypy doctor-driver-1loop, COAEpX ALy UK.

(define (visit-doctor name)

(print (list "hello, name))

(print ' (what seems to be the trouble?))
(doctor-driver-loop name))

B HOUKIIC TPOUCXOOUT ICHATh NMPUITIAIICHUA U YTCHUC PCIJIMK ITOJIB30BATCIIA. Ecan nons3oBa-
TeNb TOBOPUT goodbye, CUCTeMa BBIXOAUT U3 IMKJIA U 3aBepiuaeT padoty. B mporuBHOM cnydae,
CUCTEMA MOPOKIAET OTBET B COOTBETCTBUH C TOU MJIM APYTOM CTPATErHMEH, ONNMCAHHOM BBILIE.

(define (doctor-driver-loop name)

(newline)
(princ 7 *¥*)
(let ((user-response (read)))
(cond ((equal? user-response ’ (goodbye))

(print (list ’"goodbye, name))

(print '’ (see you next week)))

(else (print (reply user-response))
(doctor-driver-loop name)))))

(define (reply user-response)
(cond ((fifty-fifty)
(append (qualifier)
(change-person user-response)))
(else (hedge))))

[Ipenukar £ifty-fifty, ucnonas3dyemslid B mporeaype reply, Bo3BpamaeT true wim false
C PaBHOH CTENEHBIO BEPOSITHOCTH.

(define (fifty-fifty)
(= (random 2) 0))

BBoanble (pa3bl ¥ 3aMeyaHHs OOIIEro IjiaHa MOPOXKIAIOTCS MyTEM CllydailHOro BbIOOpa u3
COOTBETCTBYIOIIETO CIIHCKA.

(define (qualifier)
(pick-random ' ((you seem to think)
(you feel that)

(why do you believe)
(why do you say))))
(define (hedge)

(pick-random

' ((please go on)



(many people have the same sorts of feelings)
(many of my patients have told me the same thing)
(please continue))))

[Ipouenypa replace npeacraBisieT Kapkac NpOUEaypbl, IPOU3BOAALIEH 3aMEHY cnyxceGHHx
cioB B (hopMe OT IMEepBOTO JHIla Ha COOTBETCTBYIOIIME cioBa B (opme oT Broporo juma. Bce
BXOXKIEHUS CIIOBA pattern B NpemioxKeHUU 1 st 3aMEHSIOTCA Ha CIOBO replacement.

(define (replace pattern replacement 1lst)
(cond ((null? 1st) 7 ())
((equal? (car 1lst) pattern)
(cons replacement
(replace pattern replacement (cdr 1lst))))
(else
(cons (car 1lst)
(replace pattern replacement (cdr 1lst))))))

Ota npoueaypa UCIoNb3yeTcs B IPYroi mpoueaype many-replace, KOTopas Ha BXOJl MOTY-
YaeT PeIUIMKY IMOJIb30BaTeNs 1 st M CIHMCOK map JJisl 3aMeHbl replacement-pairs Buaa

((<patl> <repl>) (<pat2> <rep2>) ... )

Bce BxoxzeHus obpasua patl B mpeioKeHUu 1st OyayT 3aMeHeHbl Ha repl, pat2 — Ha
rep2, 1 T.A.

(define (many-replace replacement-pairs 1lst)
(cond ((null? replacement-pairs) 1lst)
(else (let ((pat-rep (car replacement-pairs)))
(replace (car pat-rep)
(cadr pat-rep)
(many-replace (cdr replacement-pairs)
1st))))))

3aMeHa BBIOPAHHOI'O CI0BA OCYILECTBIIAETCS C IOMOILBIO COOTBETCTBYIOLIEIO BbI30Ba IpOLE-
Iypel many-replace:

(define (change-person phrase)
(many-replace ' ((i you) (me you) (am are) (my your))
phrase))

IIpouenypa pick-random, ucnonsdyemas npoueaypamu qualifier u hedge, Bo3Bpaia-
€T MPOU3BOJIBHBIA IEMEHT CIIUCKA:

(define (pick-random 1lst)
(nth (random (length 1st)) 1st))

Ha cnenyromeit cxeme mnpeacTaBiieHa MOCIEA0BATEIbHOCTh BBI30BOB, OCYIIIECTBIsIEMas B CH-
cremMe doctor.



visit-doctor
|
|

doctor-driver-loop

reply
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pick-random replace

Bce nepeunciienHbIe BBIIIE MPOLEAYPHI coaepikarcs B (aine doctor. scm.

YnpaxHenus
Yupa:xxknenue 1

N3smenure npouenypel qualifier u hedge, pacmiupuB penepryap CUCTEMBI.

Yupaxxaenue 2

Urto Oyziet mojydeHo B pe3yiibTaTe BhI30Ba MPOLIEAYPHI:
(change-person ' (you are not being very helpful to me))

Cucrema doctor MOXKET OBITh yITydIlIeHa, €CITH 3aMEHSITh HE TOJIBKO CITy>KeOHBIE clloBa B (hOp-
Me OT IEPBOTO JIMIIA Ha COOTBETCTBYIONIHE CIIOBAa B JOpME OT BTOPOTO, HO U HaoOopoT. Hanpumep,
€CIIU TOJIb30BaTEIh BBOJIUT:

(you are not being very helpful to me)
cuUcTEMA JOJKHA OTBETUTH YTO-TO TUIIA!
(YOU FEEL THAT I AM NOT BEING VERY HELPFUL TO YOU)

To ecTh, are MOIDKHO OBITH 3aMEHEHO HAa am, yOu Ha 1, our Ha my M Tak jgajnee (CHHTaKCH-
YyecKasi TOHKOCTh 3aMeHbl you Ha VI Win me MOXeT ObITh MPOUTHOPUPOBAHA).
PeanusyiiTe Takyro 3aMeHY C ITOMOIIBIO JOOABICHUS Map

(are am), (you 1), (your my)
K CIIUCKY 00pa3IoB B IpoleAaype change-person.
(change-person ' (you are not being very helpful to me))

Uro Bo3Bpamiaer moauduuupoBanHas npouenypa? ECTh 11 3aBUCUMOCTB OT TOTO, Ky/a MoMe-
CTUTb HOBbIE 00pa3Ibl — B HAUaJI0 WU KOHEIl criucKa?

B dem HemocraTok maHHON peanuzanuu? HanuimuTe KOPpeKTHBIM BapuaHT MpPOLERYpbI, MOJ-
JIEP>KUBAIOIINKI 3aMEHY CITY>KEOHBIX CIIOB O0OOMX THIIOB.
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Ynpaxxuenue 3

Emé onHO ymydllleHuE CUCTEMBI COCTOUT B JOOABIEHWHM HOBOM CTpaTeruu reHepaluu OTBe-
ToB. Eciiu doctor Oyaer 3amoMuHATH BCE, YTO €My TOBOPHT IMAIHEHT, OH CMOXET PEearupoBaTh
ClIelyIoIIUM 00pa3oMm:

(EARLIER YOU SAID THAT EVERYONE HATES YOU)

Jlo6aBbTe peanu3altio STOM CTPATEruy K y>Ke CyIeCTBYIOIIEH MporpaMme, BOCIOIb30BABIIUCH
CIEAYIOIIMMHU COBETAMH.

W3menuTe nporpammy TakuM o0pa3oM, uto doctor-driver—100p COXpaHsIeT CIUCOK BCEX
PEIUIMK 10JIb30BaTeNsl. 3aMedaHHe: He HCTIoNb3yiiTe oneparop set !. B aTom HeT HeoOxonumocTu.

[Tponienypa reply, BEIOUpas 3Ty TPETHIO CTPATETUIO, OEPET MPOU3BOJILHYIO PEILUIUKY TOJIB30-
BaTellsl U3 CIUCKAa MCTOPHM, U3MEHSIET JIULO C MEPBOrO HAa BTOpOE U J100aBISET BBOAHYIO (hpa3y
earlier you said that.

Jlns ocyuiecTBieHus OOJIbIIEr0 KOHTPOJIS 3a «CIIydaiHbIM» BBIOOPOM OAHOM M3 TpEX cTpare-
T'Ui, BBl MOKETE BOCIIOJIB30BaThCS MPEJUKATOM PTrob:

(define (prob nl n2)
(< (random n2) nl))

Yupa:xxkuenue 4

Texymiast Bepcusi MpOrpaMMbl yMeeT paboTaTh TOJNBKO C OJAHHUM IIOJIb30BaTelieM, 4bE HMs
3a1a€Tcs B BbI30BE mpouenypel visit-doctor. Korma momws3oBarens roopur goodbye,
visit-doctor Bo3BpamiaeT ynpapieHHe HHTeprnpeTaropy Scheme. M3mennrte mporpamMmy Ta-
KHM 00pa3oM, 4TOOBI JOKTOP aBTOMATHUYECKHU MEPEXOIU K MPUEMY CIEAYIOIIETO MaleHTa Mmocie
npolianusa ¢ npeabaymumM. [IpegycMoTpuTe HEKOTOpPBIN crocob 3aBepiieHUs paboThl «MHOTO-
10JIb30BaTEIBCKOrO» J0KTOpa. Hampumep, visit-doctor mMoOXKeT 3akaHUMBATHCS IIOCIE TOTO,
KaK OIpeel€HHOE KOIMYECTBO MAalMEHTOB 00CTY>KEHO, WIIK BBEJICHO CIICIUAIBHOE UMS MOJIB30Ba-
TeJd, HanpuMmep, suppertime. J[i14 BBOZAa UMEHH OYEPENHOTO MOJB30BATENISI MOXKETE BOCIIOJb-
30BarbCs Npouenypoi ask-patient-name:

(define (ask-patient-name)
(print ' (next!))
(print ' (who are you?))
(car (read)))

Tenepb ceCCuia pa6OTBI JOKTOpPa MOXCT BBITTIAACTb CJIICAYIOIIUM O6p330MZ

==> (visit-doctor)

(NEXT!)

(WHO ARE YOU?) (Hal Abelson)
(HELLO, HAL)

(WHAT SEEMS TO BE THE TROUBLE?)

** (everyone taking 6.001 hates me)
(WHY DO YOU SAY EVERYONE TAKING 6.001 HATES YOU)



** (goodbye)
(GOODBYE, HAL)

(SEE YOU NEXT WEEK)

(NEXT!)

(WHO ARE YOU?) (Eric Grimson)
(HELLO, ERIC)

(WHAT SEEMS TO BE THE TROUBLE?)

** (goodbye)
(GOODBYE, ERIC)

(SEE YOU NEXT WEEK)

(NEXT!)

(WHO ARE YOU?) (suppertime)
(TIME TO GO HOME)

==>

YnpaxHenue 5

Peanuzyiite emé ogHy BO3MOXKHYIO CTPATETHIO T€HEpAIlMU OTBETA, 3aBUCSIILYIO OT KIIOYEBBIX
CJIOB B peIUTMKE IoJib3oBareis. Hampumep, Ha ¢ppasy I am often depressed IOKTOp MOXET
oTBeTuTh When you feel depressed, go out for ice cream. COMCOK KIIOYEBBIX
CJIOB U COOTBETCTBYIOLIMX PEILIMK JOKTOPA MOXET BBIVIAACTH TaK:

( ((depressed suicide)

(
((when you feel depressed, go out for ice cream)
(

depression is a disease that can be treated)))
((mother father parents)

((tell me more about your family)
(why do you feel that way about your parents?)))

Bbonee rubkas CTPYKTYpPa JaHHBIX MOXCT BKJIIOYATh 3aBUCUMOCTb OT KOHKPCTHOT'O KJIKOYCBOI'O

clioBa M3 cnucka. B aTom cinydae Ha (pasy monb3oBaTels, ColaepKaIlylo cioBo father mokrop
Oynet oTBedath Tell me more about your father.

( ((depressed suicide)
((when you feel depressed, go out for ice cream)

(depression is a disease that can be treated)))
((mother father parents)

((tell me more about your ¥*)
(why do you feel that way about your * ?)))

Yupa:xkaenue 6

O06001mKTe CTPYKTYPY MPOTrPAMMBI, UCIIOJIB3Ysl HAOOP MPEIUKATOB U ACCOIIMMPOBAHHBIN C HUMU
CIUCOK MPOUEAyYp, MOPOKAAIOIIMX OTBET. ECiM peruinka rnosib3oBaress yA0BIETBOPSIET HEKOTOPOMY
MIpEeIUKaTy, TO BBI3BIBACTCS OJIHA U3 COOTBETCTBYIOMIMX mpolueayp. Hanpumep, umes npeauxar
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(lambda (user-response) (< (length user-response) 3))

mporpaMMa MOXET pearnpoBaTh Ha KOPOTKHE PEIUTMKU MoJib3oBarelnst (pasoir Could you
say more?.

Ynpaxnenue 7

CrpoexTupyiTe U peaqu3yiTe COOCTBEHHYIO CTPATErHMI0 T'€HEpallii OTBETAa, PACHIUPSIONIYIO
CIIOCOOHOCTH «IOOKTOpPa».
Cnucok Jureparypsl
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