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3axanue.

Hanucate ¢yakuuioo (uau HaOop (QyHKIMI), KOTOpas IMOJy4aeT Ha BXOJ
OPUEHTHPOBAHHBIM Trpad B BHUAE CIHCKA CMEXKHBIX BEPIIMH W BBIBOJAMUT BCE
MMEIOIINECs B HEM ITUKIIBI Oe3 TOBTOpoB. Peanm3oBaTh B clisp.
Pemenue.
(defun lastElement (lis)

"[locnenumii BJIeMEHT cnmcka'

(cond ((cdr lis) (lastElement (cdr 1lis)))

(t (car 1lis))))

(defun appendList (lis element)
"Nob6aBeHue SJIeMEHTA B KOHel] camcka'"
(cond (lis (cons (car 1lis) (appendList (cdr lis) element)))

(t (cons element nil))))

(defun shiftCycle (cycle)
" Inst uukaa (al a2 ... an) npeoBGpaBoBaHMe B
(a2 a3 ... an al)"

(appendList (cdr cycle) (car cycle)))

(defun cycleEqO0 (cyclel cycle2 len)
" [IpoBepka SKBMBAaJIEHTHOCTMK
nukia cyclel mnmxay cycle2 c len
BOBMOXHEIMM HpeobpasoBanussMm shiftCycle mns
umkna cyclel"
(cond ((eql len 0) nil)

((equal cyclel cycle2) t)
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(t (cycleEqO0 (shiftCycle cyclel) cycle2 (- len 1)))))

(defun cycleEq ( cyclel cycle2 )
" IlpoBepka SKBMBAJIEHTHOCTM LMKJIIOB
(al ... an) m (bl ... bm)"

(cycleEqO0 cyclel cycle2 (length cyclel)))

(defun isMember (lis element)
" BcrpeuaerTcss au element B cnmcke lis "
(cond ((equal 1lis nil) nil)
((equal (car lis) element) t)

(t (isMember (cdr lis) element))))

(defun isCycleMember (lis cycle)
" BcTpeuaeTcsl I SKBMBAJIEHTHHN LMKAYy cycle
LIMKJI B CIOMCKe LMKJIOB lis"
(cond ((equal 1lis nil) nil)
((cycleEq (car 1lis) cycle) t)

(t (isCycleMember (cdr 1lis) cycle)))))

(defun mergelists (lisl 1is2)
" O6memMHEeHMe OBYX CIIMCKOB

(al ... an) (bl ... bm) B (al ... an bl ... bm) "

(cond (lisl (cons (car 1lisl) (mergelists (cdr lisl) 1lis2)))

(t 1is2)))

(defun getPairs (element lis)
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" Ins snemMeHTa a M crmcka (bl ... bn)
nonyuyenme cnucka ( (a bl) (a b2) ... (a bn)) "
(cond (lis (cons (list element (car 1lis))
(getPairs element (cdr 1lis))))

(t nil)))

(defun edgesByAdj0 (edges adj)
"PeKypPCHUBHEN INpeo6pasoBaTeNk COMCKa CMEXHOCTM oprpada
B CIMCOK €r'C OPMEeHTMPOBAaHHHX pebep"
(cond (adj (edgesByAdjO0 (mergelists edges
(getPairs (car (car adj))
(car (cdr (car adj)))))
(cdr adj)))

(t edges)))

(defun edgesByAdj( adj )
" IIo CIOMCKY CMEXHOCTM OPMEHTMPOBAHHOT'O rpada BmAa
( (1 (23)) (2 (45)) (3 (41)))
[oJIy4eHue CHOMCKa OPMEHTUPOBAHHHX pebep Trpada
((1 2) (1 3) (2 4) (25) (34) (31))"

(edgesByAdjO0 nil adj))

(defun cycle2SimpCycle (lis)

" [IlpeoBpasoBaHMe LMKIIA KaK CIMCKA €r'0 OpPMEeHTMPOBAaHHEIX
pebep B COMCOK ero BepUmMH B HNOpsaAKe ob6xoma
(ympomeHHass BanmMchk LMKIA)

((12) (23) (31)) > (123)"
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(let ((len (length lis)))
(cond ((= len 1) (list (car (car 1lis))))

(t (cons (car (car lis)) (cycle2SimpCycle (cdr 1lis)))))))

(defun cycles2SimpCycles (lis)
" [IlpeoBpaB3oBaHMe CHMCKaA LMKIOB B CHOMCOK
YOPOWEHHEX BanMcei LUKIOB"
(cond (lis (cons (cycle2SimpCycle (car lis))
(cycles2SimpCycles (cdr 1lis))))

(t nil)))

(defun isCycle (1lis)
" sSABnsieTcsa JIM CHOMCOK pebep LIMKIIOM,
T. €. COBNajalT JIM NOCIeAHSs BepumHa pebpa
C mIepBOM BEPUMHOM Clemyolero 3a Hen peba u
COBIpaeT JM NepBasl BepumMHa NepBOro pebpa
C nocJyenHelM BepPHMHOM NocienHero pebpa"
(cond ((equal (car (car 1lis)) (car (cdr (lastElement lis)))) t)

(t nil)))

(defun canAppendEdge (sprout edge)
" BOBMOXHO JIM K CHOMUCKyYy pebep sprout pmo6aeure pebpo edge
(ecnun pebpa edge eme HeT B cmmMCKe pebep sprout m nociemHss BepumMHa
nocnepHero pebpa sprout coBnazaeT c mepBoit BepumMHOM pebpa edge)"
(cond ((isMember sprout edge) nil)
((= (car (cdr (lastElement sprout))) (car edge)) t)

(t nil)))
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(defun appendEdges (sprout edges)

"K cmucky pebep sprout mo6aBisioT (ecimM 3TO BOBMOXHO)
onHO pebpo M3 cmmcka edges. BoBBpaT COMCKa MIOJYYEHHBIX
cnuckoB pebep"

(cond ((equal edges nil) nil)

( (canAppendEdge sprout (car edges))
(cons (appendList sprout (car edges))
(appendEdges sprout (cdr edges))))

(t (appendEdges sprout (cdr edges)))))

(defun addCycles (cycles candidates)
"lo6aBlIeHMe K CHOMCKY LMKIOB TEeX SJIEMeHTOB
cmmcka cnmMckoB pebep canditates, kTopse
ABJISIIOTCS LMKIIaMM M MX SKBMBAJIEHTOB €elie HeT
cpeau cycles. BosBpaT cmmcka cycles c
nobaBJyIeHHEIMM K HeMy 3JieMeHTamMmu"
(cond ((equal candidates nil) cycles)
((and (isCycle (car candidates))
(not (isCycleMember cycles (car candidates))))
(addCycles (cons (car candidates) cycles) (cdr candidates)))

(t (addCycles cycles (cdr candidates)))

(defun edgesToSprouts (edges)

"[lpeo6pasoBaHMe COMCKa OPMEeHTMPOBAHHHX pebep rpada
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B COMCOK POCTKOB LMKJIOB:
( (1 2) (13) (25)) ->( ((22)) ((13)) ((25)) )"
(cond (edges (cons (list (car edges))
(edgesToSprouts (cdr edges))))

(t nil)))

(defun filterCycles (sprouts)
"OTceB M3 CHMCKa POCTKOB LIMKJIOB Sprouts Bcex
T'OTOBBIX LIMKJIIOB"
(cond ((equal sprouts nil) nil)
((isCycle (car sprouts)) (filterCycles (cdr sprouts)))
(t (cons (car sprouts)
(filterCycles (cdr sprouts))))

(t nil)))

(defun growSprouts (cycles edges sprouts)
" PeKypCHMBHAasl NpoleAypa pPoCTa POCTKOB LMKIOB sprouts B
oprpade c cmmcxoM pebep edges C HaKOMIJIEHMEM
NOJNIy4YEeHHX LMKJIOB B cycles"
(cond (sprouts
(let ((newSprouts (appendEdges (car sprouts) edges)))
(growSprouts (addCycles cycles newSprouts)
edges

(mergelLists (filterCycles newSprouts) (cdr
sprouts)))))

(t cycles)))
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(defun getSimpCycles (adj)
"[lonyunTek IO CHOMCKY CMEeXHOCTHM BepumH oprpada adj
(nampumep ((1 (2 3)) (2 (3 4)) (4 (1 2))) )
CIIMCOK ero UMKJIOB (6e3 noBTOpeHuss pebep B KaxIoOM LMKJIE)
B YNOPOIWEHHOM BammMcy (COMCOK BepUMH LMKIIa B INOPAAKe MX ob6xogma)
(ranpumep ((1 2 3) (4 5)) )"
(let ((edges (edgesByAdj adj)))

(cycles2SimpCycles (growSprouts nil edges (edgesToSprouts edges)
) )))

IIpumepsbl MCIOJIBL30BAHMS.

(getSimpCycles nil)

(getSimpCycles '((1 (2 3))) )

(getSimpCycles '((1 (2 3)) (2 (4 3))) )
(getSimpCycles '((1 (2 3)) (2 (1 3))) )
(getSimpCycles ' ((1 (2)) (2 (3)) (3 (1 4)) (4 (2))) )

(getSimpCycles '((1 (2)) (2 (3)) (3 (1 4 6)) (4 (5)) (5 (3)) (6 (7))
(7 (3))) )



