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OnpepeneHue.
NMoHaTue dpenma BBeaeHo M.MuHckum [1].

Mo chpennmom noHMmMaeTcsa oAgHaXAbl ornpeneneHHas
CTPYKTYpa AaHHbIX, KOTOPYHO MOXHO MEHAATb NUllb B
petanax. B ocHoBe pgaHHOM Mopenu npeactaBrieHUs
3HaAHUU JIeXUT CBOMUCTBO KOHUeENTyalNbHbIX OOBLEKTOB
UMEeTb aHarormm, KOoTopbleé MO3BONAKT CTPOUTb
nepapxmyeckue CTPYKTYpPbI OTHOLLUEHUN TUNa
“abcTpakTHOe-KOHKpeTHoe”. dPpeuMbl UCNONbL3YHTCH
ANA npeactaBneHNAa AaHHbIX U 3HAHUU B TeX Chnydasx,
Korga wmexay ddparMeHTamMm p[aHHbIX MO0 3HaHUMU
HaOnrpaeTcHa YeTKaa uepapxmieckasa 3aBUCUMOCTb.

NMpumepamun MOryT CnyXutb Knaccudpukaumm pacteHumn,
XXUBOTHbIX, HeucnpaBHOCTU paagvoannapartypbl,
3aboneBaHnN YyenoBeka B MeOAULMHCKON ONArHOCTUKE U
MHOroe gpyroe.



NMpumep : knNnaccudpukauma nopon coodak.

__ Cobaka

+__ \
KOpPOTKOLWEepCcTHanA ANVMHHOWEepCcTHaNA
- UMeeT KOPOTKYH WWepcTh - UMeeT ANMWMHHYIO
WepcTh
aHrMMMCcKUKA Bynbaor KOKKep-cnaHn3rnb
- pOCT MeHblle 22 AKWUMOB - POCT MeHble 22 AKMMOB
- CBMCAKOWUA XBOCT - CBUCAIOLWMKA XBOCT
- XOpPOLWWA XapaKTep - ANUHHBbIE YUK
v - XOPOLWKWKA XapaKTep
roH4yan \4
- MpNaHACKNA ceTTe
- pOCT MeHblle 22 AKOMMOB P A P
- ANMWHHDbIE YLUKX - pocTt bonbwe 30 ALOMMOB
- XOPOLWKWKA XapaKTep - ANUHHBIE YIUWX
= narckuin gor \ 4
- CBUCAKOLWMHA XBOCT KON

- ANUHHbIE YLUX
- XOPOLWWA XapaKTep
- Bec bonee 100 chyHTOB

- pocT 6onbwe 30 AoMMOB
- CBUCAK LMK XBOCT
- XOpOLUMK XapaKTep

P amepuKkaHCKMIA hoKCTepbep ¥ ceHbepHap

- pocT 6onbwe 30 AKOMMOB - CBUCAOLMIA XBOCT
- ANWHHbIE YUK - XOPOLWNIK XapaKTep
- XOPOLIWMKA XapaKTep - Bec bonee 100 chyHTOB



Xapakrepuctuku cppenma.

‘Uma cbpenma — cumBon. Uma dpenma AOMKHO ObITb YHUKANIbHbIM B
AaHHou openmoBOM cucTeme.

‘[lonoxeHne B Mepapxuyeckom CTPYKType. 3agaeTcs yKasaTenamum
Ha poauTenbCKun opermMm n cNMCoK AovYepHUux penmos.

‘UHchbopmaumna, oTHocAwasaca K dpeunmy. Coaepxutca B CroTax.
Kaxabin crnoT MoXxeT nNpeacTaBfiATbCA KaKk aTOMOM, Tak U CMTMCOYHOM
CTPYKTYPOU, MNepBbIN INIEMEHT KOTOpOM Bceraa BbIMNOSHAET
dyHKUMIO KINOYa (COOTBETCTBYET MMEHU CNoTa).

‘[ipucoeanHeHHble npoueaypbl — CHNyXeOHble nporpamMmmsbl,
ABNSAOWMNECA 3HAYEHNSIMU CNIOTOB U 3anyCKaemble No COOOLWEeHNAM
u3 apyrux copemmoB (aHanoru metogos B OOIN).

A3bIK cdpenmoBoro TMNa oTnuyaeTtcs oT 00 BbEKTHO-
OPUEHTUPOBAHHOro fA3blka O0O0beAMHEeHuEeM npoueaypHbIX ¢
AeKnapaTuBHbIX 3HaHUW, a TaKXe OTCYTCTBMEM crneuuaribHoro
MexaHM3Ma YyrnpaBneHMsa BbiBoAOM. [JOCTOMHCTBO : BbICOKas
YHUBepPCaribHOCTb.



OnucaHue nonoxeHua ppenma B cTpyktype (muLISP).

Ona onucaHua dQpenMoBbLIX CTPYKTYp Ha Jlucne MOXHO UCNONb30BaTb
CBOMNCTBa CUMBOJIOB, NMO0 accouuaTUBHbIE CMUCKMN.

; ODYHKUUA onUCbIBaeT NosnoxeHue ppermMa B CTPYKTYpe
(defun put_frm (frame father slots_info children)
: frame - umAa chbperma,
; father - umAa poauTenbckoro pperma, ’
: slots_info - tHpopmauua (cnoTbl), ; €CJIW OH TaM OTCyTCTBYET
- children - cnucok goyepHuUx dhpeiiMOB. (defun put_obj_to_list (obj Ist)
(put frame 'frm_name frame) ((not (member obj Ist))(cons obj Ist)) Ist)
(put frame ‘father father)
(put frame 'info slots_info)
(put frame 'children_list children)
(put father 'children_list (put_obj_to_list frame
(get father 'children_list)))

; DYHKUMA BKNIOYeHUA B CMUCOK 0O BbeKTa,

((not (null children))
(put_frm_chlist_processing frame children)))

: O6paboTKa cnucka foyvepHUX hppeiMoB
(defun put_frm_chlist_processing (frame children)

(put (car children) frm_name (car children)) ; Onpejenenne NpUHaANEXHOCTHU CNUCKY
(put (car children) ‘father frame) (defun member (obj Ist)

(put (car children) ‘info nil) ((null Ist) nil)

(put (car children) 'children_list nil) ((equal obj (car Ist)) T)

((not (null (cdr children))) (member obj (cdr Ist)))

(put_frm_chlist_processing frame (cdr children))))



Jo6aBneHue hpenma B cywecteyrowyro nepapxuto (muLISP).

; DYHKUMA gobaBneHua ppediMa B CYLECTBYIOLLYIO UePaAPXUID
; AprymMmeHThbl : hierarchy - chpeiMoBafA CTpPYKTYpa,
; new_frame - uma godaesnaemoro dppenma,
; slots_info - uHchopMaLMOHHOE HanoNHeHne
(cnotbl) aobaBnaemMoro dpenma,
; childs_of_new_frame - cnUcok AovYepHUX chpemMoB
nodasnaemoro gppernma,
father - umAa poauTenbckoro ppema.
(defun add_frm (hierarchy new_frame
slots_info childs_of _new_frame father)
((and (not (equal {get hierarchy frm_name) father))
(null {get hierarchy children_list))) nil)
((equal {get hierarchy frm_name) father)
{(put_frm new_frame father
slots_info childs_of _new_frame))
(add_frm_chlist_processing (get hierarchy children_list)
new_frame slots_info
childs_of _new_frame father))
(defun add_frm_chlist_processing (children new_frame
slots_info childs_of _new_frame father).
((null children) nil)
((not (add_frm (car children) new_frame slots_info
childs_of_new_frame father))
(add_frm_chlist_processing (cdr children) new_frame
slots_info childs_of _new_frame father))
(add_frm (car children) new_frame slots_info
childs_of_new_frame father))

; add_frm_chlist_processing ecTb ¢hyHKUUA
; 06paboTku cnucka goyepHux cpperimMmoB

: npyu go6aBneHun HoBoro thpenma

; B CYLLECTBYIOLLYIO UEPaAPXUID



OnucaHue nonoxeHuna ppenma B cTpyktype (newLISP-tk).

. OnncaHue nonoXeHna gppenma B CTpYKTYype : OBpaboTka cnucka AoUepHUX hpeiiMoB
(define (put_frm frame father slots_info children)  (define (put_frm_chlist_processing frame children)
{(begin (cond
(set frame (list (list 'frm_name frame) ((null’? children) true)
(list 'father father) (true
(list 'info slots_info) (begin _ o |
(list 'children_list children))) (set (first children) (list {list frm_name (first children}))

(list 'father frame)
(list 'info '())
(list "children_list '())

(add_to_childrens_for_father frame father_name)
(put_frm_chlist_processing frame children)))

(define (add_to_childrens_for_father frame father) )
(cond )
((null? father) true) (put_frm_chlist_processing frame (rest children))))))
(true
(cond

{((null? (assoc 'children_list father))
(set father (cons (list 'children_list frame) father)))
(true (replace-assoc 'children_list father
(put_obj_to_list frame
(rest (assoc ‘children_list father))

NN

; PYHKLNA BKITIOYEHNA B CMMCOK 00BEkTa, [pumeyanue. Ppenmosble CTPYKTYpbl B

. €CIM OH TaM OTCYTCTBYET
(define (put_obj_to_ list obj Ist) newLISP-tk  peanuayioTca Ha  OCHOBe

(cond accoumnaTmBHbIX CIMMUCKOB.

((not (member obj Ist)) (cons obj Ist))
(true Ist)))




; DYHKLUNA CPpaBHEHUA YnpaBneHue

(defun what_is_it (hierarchy info_descr) BbIBOOOM
; DYHKUMA noncKka oO6beKkTa ¢ 3aJaHHbIMU CBOUCTBAMU
: N0 GPpeUMOBOM CTPYKTYpPe. APprymMeHThl : (muLISP).

; hierarchy - chpeimoBaf CTpyKTypa,
: info_descr - UHpopMaLUMOHHOe onUcaHue oObeKTa B BUge

; nepeyHs CBOUCTB. (defun search_childs (frame_list info_descr)

; YCnoBue 3aBeplleHus nouncka . . ; MpocMoTp UHchopMaluK Ao4YepHUX ppeiMoB
; 00 beKT C UCKOMbIMU CBOWCTBAMU HaWaeH ((null frame_list) nil)

((and (nullinfo_descr) _ ((equal (what_is_it (car frame_list) info_descr) nil)
(null (get hierarchy children_list))) (search_childs (cdr frame_list) info_descr))
(get hierarchy frm_name)) (what_is_it (car frame_list) info_descr))

({(equal (get hierarchy info) info_descr)

(get hierarchy frm_name))

({(not (null (compare_slots_info (get hierarchy info) info_descr)))

(search_childs (get hierarchy children_list)
(compare_slots_info (get hierarchy info) info_descr))) |

; DYHKUMA onpeaendeT, ABnAerca nu cnucek info_frm
; MoAcCNUCKOM cnucKa info_search
; (BXOXAeHUe HaYMHAETCA C rosioBbl)
(defun compare_slots_info (info_frm info_search)
; info_frm - cnucoyHoe onucaHne UHpOPMaALMOHHOTIO
; HanoNHeHUA CNOTOB aHanu3upyemoro ppedma
; info_search — cnucok-nepeyeHb CBOMCTB UCKOMOTO 0O bekTa
((null info_frm) info_search)
((equal {car info_frm)(car info_search))
(compare_slots_info (cdr info_frm)(cdr info_search))) nil)



YnpaBneHue BbiBoAoM (newLISP-tk).

: DyHKUMA Noncka obbeKTa ¢ 3aj4aHHbIMN CBOMCTBAMM
: No ¢hpermoBon CTPYKTYpe.

(define (what_is_it hierarchy info_descr) (define (search_childs frame_list info_descr)
— "= - (cond

{Cofdf t (rest info hi h info d ((null? frame_list) nil)
((= (first (rest (assoc ‘info hierarchy))) info_deser) 2 (what is_it (eval (first frame._list)) info_descr))

(first (rest (assoc frm_name hierarchy)))) (search_childs (rest frame_list) info_descr))

((not {”'-"(”? ote ing (true (what_is_it (eval (first frame_list)) info_descr))))
compare_slots_info

(first (rest (assoc 'info hierarchy)))
info_descr

)
)
(search_childs (first (rest (assoc 'children_list hierarchyy)))
(compare_slots_info
(first (rest (assoc 'info hierarchy)))
info_descr
")
; QyHKUMSA onpegensdeT, ABN4eTca N MHoxecTBo info_frm
; NOAMHOXECTBOM MHOXecTBa info_search, n BosepawaeT 4ONONHeHWe
; 4O pa3sHOCTU

(define (compare_slots_info info_frm info_search)

(cond
((null? info_frm) info_search)
((= (first info_frm )(first info_search))
(compare_slots_info (rest info_frm)(rest info_search)))
(true nil)))



YaaneHue chpenma us cTpyktypbl (muLISP).

YaaneHue chperMa U3 CTPYKTYPbI Npeanonaraer ;
— YaaneHne UMeHU chpeiMa U3 CNUCKA [OYePHUX

¢hpeAMOB npeaka;
— YaaneHue Bcex CBOMCTB (hpeima;

— YaaneHue Bcex AovepHUX dhpeMMOB yaanAaemoro

thbperma.

; DyHKUMA yaaneHua hperma

(defun delete_frm (frame)

(put (get frame father) ‘children_list
(remove frame (get (get frame father)

children_list)))

(remprop frame frm_name)

(remprop frame father)

(remprop frame info)

(delete_childs (get frame children_list))

(remprop frame children_list))

YaaneHue AOYEepPHUX ¢hpeiMOB
yaanaemoro ¢pedma npousBoAUTCA B

LUUKNne, B KaXAOM MNpoxoae KOTOpPOro
BbI3OBOM ¢hyHKLUUH delete_frm
NPOU3BOAUTCA  yAaNleHWe  oYepegHoro

chperAMa U3 CnNUCKa Ago4epHUx chpelimMoB
frame_list.

; YaaneHue goyepHux opeMmoB
(defun delete_childs (frame_list)
(loop
((null frame_list) nil)
(delete_frm (pop frame_list))))

Ana vaaneHuna dpedmMa U3 CNUCKa
aovyepHnx ¢pedMoB npeaka  3gechb
ucnonbsyercAa (PyHKUUA remove, KOTopas
yvaanser Bce BXOXAeHUA 00beKkTa-nepBoro
aprymMeHTa B CMUCOK-BTOPOMW apryMeHT.

AnAa vyaoaneHuAa cCcBOWUCTB penma
MCNOJMb3yeTCA BCTPOeHHaA hYHKLUUA
remprop.



YpaneHue dopenma n3s cTpyktypbl (newLISP-tk).

; PyHKkUMA yaaneHna cpelima ; BenomorarenbHas oyHKUNA yaaneHna obbekTa ns cnucka
(define (delete_frm frame) (define (delete_from_list obj Ist)
(begin (cond
(clelete_frm_make (eval frame)) ((null? 1st) '())
(delete frame))) ((= (first Ist) obj)(delete_from_list obj (rest Ist)))
(define (delete_frm_make frame) (true (cons (first Ist) _ _
(begin (cdelete_from_list obj (rest Ist))))))

(replace-assoc ‘children_list
(eval (first (rest (assoc 'father frame))))
(clelete_from_list (last (assoc 'frm_name frame))
(first (rest (assoc 'children_list (eval (first (rest (assoc 'father frame}))))}))

)

(replace-assoc 'frm_name frame)

(replace-assoc ‘father frame)

(replace-assoc 'info frame)

(clelete_childs (first (rest (assoc ‘children_list frame))))
(replace-assoc 'children_list frame)))

; YaaneHne govepHux dpenmon
(define (delete_childs frame_list)
(cond
((null? frame_list) true)
(true (begin
(celete_frm_make (eval (first frame_list)))
(celete_childs (rest frame_list))

)



TecTOBbLIN NPUMEpP - NOCTpOoeHne hpenmoBou
CTPYKTYpbI (MULISP).

Cnegywued nocnefoBaTeNbHOCTbHO ONMUCAHHbIX HaMH
¢hbVYHKUMKU B MNaMATH CTPOUTCA pedMOoBanA CTPVKTVpa,
COOTBEeTCTBYHLW,anA npuBegeHHOHU Ha nnakare K
KnaccudmKauum nopos cobak.
{(put_frm 'dog nil '(it_is_a_dog) '(short-haired long-haired))
{(put_frm 'short-haired ‘dog nil nil)
(add_frm dog 'short-haired ‘(short-haired) (English_bulldog
Beagle
Great_Dane
American_Foxhound) dog)
(add_frm dog 'long-haired ‘(long-haired) '(Cocker_Spaniel
Irish_Setter
Collie
St Bernard) dog)



TecToBbIN NPUMEP - MOCTPOEHUE
dopenMmoBOU CTPYKTYPbI (MPOOOIIKEHUe).

: ANA KOPOTKOWePCTHLIX nopoa ; fiNA ANIMHHOWEPCTHbIX nopoA
(add_frm dog 'English_bulldog (add_frm dog ‘Cocker_Spaniel _
'(height_under_22_inches (height_under_22_inches
low-set tail low-set_tail
— - longer_ears
hil short hairegdC;Od_natural_personallty) good_natural_personality)
B nil long-haired)
(add_frm dog 'Beagle _ (add_frm dog 'Irish_Setter
(height_under_22_inches '(height_under_30_inches
longer_ears longer_ears)
good_natural_personality) nil long-haired)
nil short-haired) (add_frm dog 'Collie '(height_under_30_inches
(add_frm dog 'Great_Dane low-set_tail _
‘(low-set_tail good_natural_personality)

nil long-haired)
(add_frm dog 'St_Bernard '(low-set_tail
good_natural_personality

good_natural_personality
weight_over_100_Ib)

nil short-haired) weight_over_100_Ib)
(add_frm dog 'American_Foxhound nil long-haired)
‘(height_under_30_inches
longer_ears

good_natural_personality)
nil short-haired)



TecTOBbLIN NpUMep - NOCTPoeHne (ppenMoBOUN CTPYKTYPbI
(newLISP-tk).

(define (frame_struct_example_build)
(begin

(put_frm 'dog nil '(it_is_a_dog) '(short-haired long-haired))
(put_frm 'short-haired ‘dog '(short-haired)

'(English_bulldog Beagle Great_Dane American_Foxhound))
(put_frm ‘long-haired ‘dog ‘(long-haired)

'(Cocker_Spaniel Irish_Setter Collie St_Bernard))
(put_frm 'English_bulldog 'short-haired

‘(height_under_22_inches low-set_tail good_natural_personality) ‘())
(put_frm 'Beagle 'short-haired

'‘(height_under_22_inches longer_ears good_natural_personality) ‘()
(put_frm 'Great_Dane 'short-haired

'(low-set_tail good_natural_personality weight_over_100_1Ib) ‘()
(put_frm 'American_Foxhound 'short-haired

‘(height_under_30_inches longer_ears good_natural_personality) ‘()
(put_frm ‘Cocker_Spaniel 'long-haired

‘(height_under_22_inches low-set_tail longer_ears good_natural_personality) '())
(put_frm 'Irish_Setter 'long-haired '(height_under_30_inches longer_ears) ‘())
(put_frm 'Collie 'long-haired

‘(height_under_30_inches low-set_tail good_natural_personality) ‘())
(put_frm 'St_Bernard 'long-haired

‘(low-set_tail good_natural_personality weight_over_100_1b) ‘())))



TecTOBBLIN NpUMeEp - BbIBOA IKCNEPTHOro

3dKJTHOHEeHUA.

B npeanoXeHHoW 34ecb peanu3aldd BbiBOAA 3KCMNEPTHOro
3aKNIOYeHUA nNepevyeHb CBOWMCTB MUCKOMOro oObekTa
COOTBETCTBYET VyTBepAuTesibHbiIM OTBeTaM Ha BONPOCLI
IKCMePTHOW CUCTEeMbl, KacalwliuMecA HanNUYUA Yy OObBbeKTa
CBOWUCTB, MNpeAcTaBNeHHbIX B cnotax <(perMMOBOM
CTPYKTYPbI.
(what_is_itdog '(it_is_a_dog

long-haired

height_under_30_inches

low-set_tail

good_natural_personality))
B kayecTtBe oTBeta OyaeT BblAaHO Ha3BaHWe MNopoabl
C00aKH, KOTOPYIO XapaKTepUsvIoT NpeacTaBneHHble B CNUCKe
CBOWUCTBA, TO ecTb COLLIE (konnu).
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