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FREE CHDAY Y FEFEUHLIZKYERITEIN D,

C ANEHEE GEMVarID) I 1 ASEES int OB THANT S OITEHEZERT),
BOEHFBSTHLVEL, VarlD ORXIEXEL BDD_MaxVar THE X 515,
F 74 MK 65535(16 E v k),

- & VarlD ZT&(ZBDD TO LT DIERL GEFF level) DIFEHRERIFL TV,
level HFE- 1M D1EFES int ROBHTHANT 5, REVWHIEEFE
EEHDEHERT B DIRITELS . £ICERASIN D).

VarID ZfI £ EEE T ICER LI=5E (& VarlD SR CIED level ZHD,

- REEERSROBD X, 32EY b (FF(E64EY ) Dunsigned int
(bddword & LNS ZAHTDEC typedef SN TLVD) DA VTV I RATRIND,
BDD [FEREREMICH L T—ETHY. 10Ty I XADEL B [T LT
—BTHd, LIN-T, 200HRBEEEENEMTH LM E S DI,
BEERDA VT Y RADELR LN ESNELETEHZ L TITRA D,

-BD EimT—IILDTRKRY A XIE, BDD_Init() D2 DD3IHTHEET 5,
BDD_Init #&BE L1=1HBE®D default (L. #IHAE 256, R KIE 1,024 (Z
BEINTWS, SHEFRICEELSNEZREC LEGEE, StEZHEL T,
null 7724 ~BDD(-1) %iRT,
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- BDD & 5 X s A5l
int x = BDD_NewVar () ;
int y = BDD_NewVar () ;
BDD f1 = BDDvar (x) ;
BDD f2 = BDDvar (y) ;
BDD f3 = 7 f1 & f2;
BDD f4 = ("f1 ~ f3) | f2;
f3.Print();
f4.Print();
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AEHNSEFETHLTWS Y TR (L)

BEY 5 EHIE
extern const bddword BDD_MaxNode
17— FTRATEHERBOEKE, 32EY T UTE20 30 FIZ,
64EY YL UTIE2MDBFEIZEY SN TLEMN, AEYBFEDRAEN
HEDT., ERICEFEL > EDLBNEBLIEDS ZEIETERL,



BWEODRAH AHIE. BD_Init) DI TEET 5.

extern const int BDD MaxVar
ANZEHBFEEDRKE, BE 65535,

BEd 55 MERRE R
int BDD_Init (bddword init=256, bddword |imit=BDD_MaxNode)
WMEBZRE=MHIEL AT OFERZEITI . bddword (X unsigned int DRILZTHD,
Sl init T, JWAE)EZHRTHBD HRAKERET 5. Lk, BEF
[CAEYEFEM-EEIE. BEMNICAT OBERNTONS, BEREIC
HRHIE 4B KREND, IEROLERE, 51 limit K >THEETE S,
FERERBD [imit ITEL-EEE. AT OBEREZALUETHONAT,
ARDaALY vavhiEgsh, ZEHRANEBMICERENS, init (&,

256 &L Y/INSUIMEZHEE LSS IXAHEIZ 256 ITBRE SN D, init ZTES
fEZ limit (CHEELIZBEE. BHEMIC linit (X init LRACEIZHRESN S,
BEYE imit EFXFHERDA T BEITERET S, Q2EY T UTIE
TEIREUK2DNA b, 2EY b UTIEI NS FBELT D)

init x> limit OIEEEEBLIZHZEIEL, init (X256 (2, limit (XREML
RKE (AEVBEORRAFET) NTIHILMEELS, BID_InitOIZ&LD
MEEAEREICITONGEICE, BRBOMBEELTOZEZERL, A EUHERIC
KBMLI-BE 1 ZiRY, BID_Init() ZEHEIXTT 5 &, GIRORABHAY )T
Sh, BEYHILEENS, B _Init) Z—ELRTETICEREZRB LI-BEE.
init & limit (CIXBEBMICT 74 )L MEDNERES N D,

int BDD_NewVar (void)

HLOARNERZ 1 DERL. TOEHES BF VarlD) ZiR9, VarID (& 155
dhFE HEH T, BDD_NewVar () F71=(% BDD_NewVarOfLev() & 1 RIETT ST &I

1 FORELMBMARS, L T-%%0 BDD ERAIESRL GEFF level) 1%, VarID &
B#RICTRASIEEFICEIY BToh b, ZHOEKHLZAKAIE BDD_MaxVar &
HBZ2E5EIZ—ZHALTERERTI 5,

BE. XPITBDV_Init) THHE L=5E BV U S RZEH/IHE) (ZIE.
DA TLRIZEHIEHLNSD T, VarlD (& (BDDV_SysVarTop + 1) >
RR L. IBIC1 FOKRELMELE D,

int BDD_NewVarOfLev (int lev)
FLOANZ#HF 1 2ERL. TOEHES (B VarlD) #iRY, VarID X1 h 5



thE S E$ T, BDD_NewVar () F7=Id BDD_NewVarOfLev() % 1 [ER1TT 5 &I

1 FORERMEIRD, £ LT-ZHD BID EBEAIEG GRFF level) (X, 3I%k lev T
BEL-EE LS, ETEICIER lev DEHAT TIZHEEL TULEBEIE.

lev A EDZE#Z 1 DFDLIZT S LT (level 1 FDEMESET)., TV
ETAITHLWERZREAT D, 518 levIE 1 LlEAD TEAMETEMDEHD
BH+ 1] UTFTTHRITNIEESHEL, TS5 TRITNEIS—ZFHALTEERTT S,
EHOEHMERKIEBID _MaxVar 22 5L IT5—5HALTEERTT S,

int BDD_LevOfVar (int v)

518 v TIRE L-E5%ES GEF VarID) o BDD BRAIESL GEF level) ZiRY,
SV IF T UEND TREDEHOESY T THTAIEE S,
ZI3THITNEIS—Z2HALTEERT T 5,

int BDD_VarOfLev (int lev)

518 lev THE%E L 1= BDD BEAIBGL GEFA level) ZHFDZEHES (B VarID) #iR Y,
Sl lev X1 IEND TREDEHOERI LT THMTAIELE S,
ZI3THITNEIS—ZHALTEERT T 5,

int BDD_VarUsed (void)
REFXFTIZCEERADANEHOEREZIRT .
(BDDV HIZE#MICEE SN-FHEHOEHLEL)

int BDD TopLev (void)

REFTICA—YHAEFT LEANZROREEEHOIES (Level) ZIRY,
=MICBIDV_Init() THIHHE L1=1H5E& (BDDV ¥ S R&HKSBHBE) ITIF.
BDD_VarUsed() - BDDV_SysVarTop IZZ L LY,

BDD_Init () T#I#AYL L1=354&1&. BDD_VarUsed() &ZLLY,

bddword BDD_Used (void)

REFRATPORET A ZRYT, EFRFATHIATMRGEH AL, ERIC
EURENSETEHFERAPELTHAS-O. EEGEHRBERDICIE,
ERIIZ BDD_GC) #E1T (AR aLy L avied) $0ELHS,

void BDD_GC(void)
BEIMICARDOALYVay (RELGEADEUR) %175, BDD_GC) %51
HEEILAELCTH, BELIRYLL G- HRICIZESNIZEH NS,



ARDALY L a v TEEHEAAERENZHZEIF 0 2BL., ZEHEA
1TELRONLENSHEEF 1 ZRY,

bddword BDD_Cachelnt (unsigned char op, bddword f, bddword g)

f &g DEERENFARERENLE. BERKRZEEXvv 1B RYT D,
Sl¥op (TEHEDEHEERIES T, 20 LLEDBEEAND, BEHEREN
ERINTLLEEEXZTOHEZEL. RO GMo=HEIL.

nul | [CHEX9 B%E (BDD_MaxNode & Y £# 2 fE K =L HHET

BDD(-1).GetID() T/ HfE) ZRY, f, g » BID EDEHEDIFEF.
GetID() © bddword BZZEHLTE X %,

BDD BDD_CacheBDD (unsigned char op, bddword f, bddword g)

f &g DERKERMNBD DLz, BERERZEEX vy a1hb5ET 5,

op IFEEDEHFEEZRIEST. 20 LLEDEXAND, BERERENBERINT
WABEIEZD BD #BL., ROMSAN>FHEE, null 2RI ATOx

9 +%ERT, f, g A BDD EDEEDIGE(L. GetID() T bddword BIZE#LTEZ 5,

void BDD_CacheEnt (unsigned char op, bddword f, bddword g, bddword h)
f&egDEERRE N ZEEXvYYaICBET S, op [TEEDEEERITE
5T, 20 UEDEZAND, HERFOEERRENIRED L ZF. T0F
F5%25%, BD 20EEDHE(X. GetID() T bddword HIZE#HML TH5 X 5,

BDD BDDvar (int var)
ANZEHE S var OEHZFOLD (BEFEH) 2#XIBDATPzo +%
L. ThERYT, BEHSNDFESIE, null Z2RIATPH FEFERT,

BDD operator&(const BDD& f, const BDD& g)

f &g DREBEBERIBDATOzY FEERL, ThERY, BIEHSND
BEIE. null 2RITA TP ) bERT, I8 null 25Z21BEICE

null &9,

BDD operator| (const BDD& f, const BDD& g)

f &g DWMBMERIBDA TV FEERL, ThERT, BEHSND
HBEF. null 2RIA TV FERT, I8l 25X 5E1CEF

null &9,



BDD operator” (const BDD& const BDD&)

f & g OHMRENERIBDA T FEERKL. TRERT,
REHSNDEEX, null 2RI ATV FERT, I8l 252155
[ZIEnull 219,

int operator==(const BDD& f, const BDD& g)
f & g ARLCHREREAHENESHDERE/0) ERT,

int operator!=(const BDD& f, const BDD& g)
f & g NELGHIRERAMNESHIDEREN/0) ZRT,

int BDD_Imply(const BDD& f, const BDD& g)

f&egDBERHEETI. ThHbb. ((f | g NEENESINZEARDS,
Cfleg OBDATxy FEEBETICTHELFTZETSOT, (f | 9D
BRZETIDIYVIEETH S, 51 null Z5ZX-158I1ZIX0 2R,

BDD BDD_Import (FILE *strm = stdin)

strm THRET ST 7 ILH 5 BID DEEZFEARAA, BDD ATV FEERLT. Th
ZiRY, fzFZL. TF7AIICEMMTVET—EADNZHATH>HEIE. RTOHAD
WEBBDOAFEHRAL, T7AIVITERYNES-5HEE, EERTEIE null 2187,

BDD BDD_Random(int dim, int density = 50)

AAE dim (ZHD level B 1AL dimET) OIEHREREY (EEERHL
AHERTHIREBEEL) #RIBDAITPcV bEERL. ThERT,
S|# density [2&->T, EEERRE (1 DHRHEERY) ZHEET SN
TE5, BEHASNDFEE. null Z2RTA TP U FERT,

void BDDerr (char *msg)

void BDDerr (char *msg, bddword key)

void BDDerr (char *msg, char *name)
SIBELTEALXFIPRIEZIS—HAOIZRRL, EERTT D,
BE, A CEEFRATRELEIS—NES L EFICEBNICFTH IS DN,
fAIoMDEATREZEFERT LEVWEZITHBICTAVWTHLRL,

PRI SAAVY K
BDD: :BDD (void)



HK constructer, #HEAEL L ClEGBESZRTBID ATy FEERKT B,

BDD: :BDD(int val)
EHREBEMDA T FEHEY HT constructer, val == 0 4 5 (XEEBRAEL.
val > 0 Lo IXEERE. val <0 5L null 2RI BDATSy bEERT S,

BDD: :BDD (const BDD& f)
5% f %89 5 constructer,

BDD: : "BDD (void)
destructer, WNERMD BDD Eim DEEEEIIEEEINTH Y., FREADERITELLZS
AV TcHEHREN, BREREINS,

BDD& BDD: :operator=(const BDD& f)
BRaBEE&IC f #2AL. T ZE#EL L TRY,

BDD BDD: :operator&=(const BDD& f)

BRESE f LOREBEEZRO., BABEHFITRAT S, BEERRZEAMEL L TRY,
REHSINDBZEIFE. null Z2RTA TV FERYT, BHESH null D&EEFFXMAE
Laly, f A null @o&EIX null Z2RAT 5,

BDD BDD: :operator|=(const BDD& f)

BEREEE f LOREMEZRDO. BABEHFITRAT S, BEERRZEMEL L TRY,
REHSINDBZEIF. null Z2RTA TPV FERYT, BHESEDN null O&LEFEXADL
L&y, f A null @o&EIX null Z2RAT 5,

BDD BDD: :operator”=(const BDD& f)

BnBEHE f EOBMMRENZRSO., BRAEEICRAT S, BEGRZERIE
ELTRY, BEHSNDFZEIE, null 2RI ATO) F2RT, BHEED
null ®&EFEELAEWL, f A null dEEIX, null 2RAT S,

BDD BDD: :operator<<=(int s)

BREEDT 7121 L T, BERITI2ETOANEHZRHEIBELL (level) A s T
RKEW (EEIZHD) EHOEHBZS VarlD) [TENEFNEETHRZ TBD #ER L1
wEEHZE., BRBEEICRAT D, FLHERERRZAREL LTRY,
ETRRIBVWTKRERDANERDIREIZLDS L SW s EH5EZ TIEG S,



WMWEBANZREIHONLCHEELTELL L, TEHANDEZESFX., null 2XT
ATz FERT, BRBEED null OEEIXEELAL, sICEDEZIEET S
ZElFTELL,

BDD BDD: :operator>>=(int s)

BRAESDIT 7121 L T, BRI IETOANEREZEHIBELL (level) A s T
INELW (FHRIZH D) THOEHES VarlD) [CFNFNEEHZ TBID 248 L1
wEEHE. BREEICRAT S, FLHEERRZEAKESL L TRY,
EITRERICBEVWTERKEZEDANERNDEIZLES L SW s EHEZ TEGE S,
Lizh o T, FICEARLEBVWAAZEENTELANLICHONLOAESNTULETNIE
BHEL, BEHSNDFEE, null 2RITA T2V FERT, BABESE  null O
EZERFME LGN, sICEDEZHEET S LFTERL,

BDD BDD: :operator”™ (void) const
BOBENEEDHEBEEHMERIBDA T FEERL., TNEFIRT,
BHaBEED null O&EEIF, null ZR9,

BDD BDD: :operator<<(int s) const

BRESDIT 7121 L T, BRI IETOANEREERFIBLL (level) A s T2
KEW (EBICHD) THOLTHES VarlD) ITEFNFNEZHZ TBD 2HER L1
FI0zV FEERL, ThERT ., EITHRRICEVTREZEODANERSBEIC
BAEIEsZEZATRAGLLEN, BREGAANZRIHONCHEELTHELZ L,
REHSINDOBZEIF. null 2RI ATV FERT, BAESN null DEEFE
fAlt LELY, sICEDEZEET 5 EIXTEALY,

BDD BDD::operator>>(int s) const

BRBEDT 71T, BRITEILTOANEHRZERIER (level) Vs D
INEW (FHRIIZH D) EHOEHEBIS VarlD) [TENENEEZHZ TBD #ER LT
ATz bEERL, ThERYT, ETHRICBVTRERODANERLIVE
[CHBEOEsEEATIEAELEL, LizA->T, fICEARLGEVAAZTHEN
TRLRLIZHEMCOHREIATLEITREG LGN, BEHSNDIFEE.
null 2894729 bEiRY, BRESN null D& EFEEE LA,
SICEADEZIEET A LIETELLY,

BDD BDD::AtO(int var) const
BoBENDT 572 L T, B5 var DANZEHZ0ICEAELEEED



WIEMAHN (5% Z2RIBDATCzY bE2EBL. ThERIT, EBEHSN
DIHBEIF. null 2RI ATV F2RT, BAESENnull O &=,
null ZiR9,

BDD BDD::At1(int var) const

HABEDT S I LT, BES var DANEHZ 1 ICEELEED
WIERES (5¥) #XRTBDA TV bEERL. ThERYT, BBEHSN
DFEF. null Z2RIF TP FERT, BAESEN null DEEFF,

null &9,

BDD BDD: :Cofact (BDD f) const

BRBEDOT 7716 LT, f =0 OFBSD % don't care &A% L CHE#EILLE
To-wmEERERTBDA T FEERKL. ThERT, BREHSNDEE
X, null 2R34Tz bERY, BAESN null OEE LU f B
null ®&EIE, null #RY,

BDD BDD: :Univ (BDD f) const

¥ EMES (universal quantification), f THEELEAATHOBHES
20,1 DEHERALIZEZIC, EDKS%0,1 DHEEZRALTLEICES
BEMN1 ELGEBEICETERL, ThUNE0 #RY &5 GREEBERTA
Tz bEERL, ThERT, ANZHOHLEEDEERF. ThoDE
HIRTORBNZRTREBEBARZE-TERZ S, BEHSNDIFEE. null
ERIATOzV bEERT, BREEN null OLE LU f Anull D&
ZlE. null #iR9,

BDD BDD: :Exist(BDD f) const

FEVEREE (universal quantification), f TRELEADEHROBSES
20,1 DEHMERALIZEEFIZ, EDKS7G0, 1 DHEEZRALTHEIZAS
BEMNOLLBBEEICIF0OERL., ZASNET 2R &S LmEEAHERT 4
Tz bEEBL. ThERT, ANEROBIEESDIEEX. ThEDE
BIRTORBUNERITHIBEAREFE->TEZ S, BEHSNDBZE, null
EFRIATOzV bEERT, BREEN null OLE LU f Anull D&
=(E, null 2R,

BDD BDD: :Support (void) const
BREBDOREEBDEICEELZEZSIANEHOESZHEL. ThoDZE



BIRTOREBMERIA I FEEYEFNERT, BEHANDEEIL.
null Z28A TV bERT, BPBEEN null OEE, XU f A null
DEEIL, null %KY,

int BDD::Top(void) const
BREBDY S 7120 L T, REMODANZHDOEBESHIRY, EHEME X
null @&EIE, 0 1R,

bddword BDD: :Size(void) const
BREBDY S 7D A ERT, null IZxLTIE 0 %R,

void BDD: :Export (FILE *strm = stdout) const
BDD DRERT— 2 EEZE., strm THERETH 77 M IILIZH AT S,

void BDD::XPrintO(void) const
BoBEDT S 7%. X-Window [ZHET S, (BEITYIHL)

void BDD::XPrint(void) const
BHaBE80NYI 5 7%, X-Window [ZHET S, (EEITvIHL)

bddword BDD: :GetID (void) const
HIERIHM A —EICRIRT S 1-word OHBANES (REA T v o RE) R,

void BDD::Print(void) const
BDD DRRERA T v I RE. REGMDEHES. SRBOBEREFZELEAIZEAT S,

BDD BDD::Swap(int varl, int var2) const

BAOBESDT 71/ LT, EHES varl &Lvar2 DANEHZ

ANBR 2L EZORBEARERIA TV FEERL. ThEERT,
SI8UE level TIEALK ., EHBEETEAD I LITEE, BEHSNDEEILE.
null 2Rk34 72z b42RY, BAES M ull DEEFIE null 287,

BDD BDD: :Smooth(int var) const

BAESDT 712 LT, EELEEHES var DIERL & Y L EWVIBRLZHFD
ETOANEHIC. HoP50,1 DHEEZEZRALIZEFIC. BROENLEIZLS
HEEN1DTEHEHINENERIBD ZERKL. ThERY, SHELERD BDD



[ZlEvar BEUZENUTOIBRZZH ODEHOE AXETNAEL, BEHSNID
BEE. null Z2RIAT2x) bE#RYT, BHaEENull O EFE, null Z2RY,
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AN SEFEUEH LTSS 5 X BDD

BDD MEHNERT VA THS, BEIREIAETHD. ERDESE 0 o
SIMEDBHTH S, REMBEIL., THIERER) ZEALT,

1{E®D BDD [ZERABTERIEZRFLTLADT, 3 LEFIRMNAKES TR,
EFEZFNRLCEKTHNEL, A EIVEAEEX1EDBD EEL 5K,

=, BRIIOEENEINRICEALL T ERRKMTITZA 5,

BDDV_Init) #E179 5 &, ANEHES 155 BDDV_SysVarTop GBE 20) FTD
EHNENBREHE LTORTLICHERSA, I—HREBERICAND
ANERIZORDES BE 200 00RFESH. HABRREREI—FEHLIV D
WY ERICEASESICEBMICEES NS,

BEY 5 EHIE
extern const int BDDV_SysVarTop
HABREHOESR, BE 20 THDH, I—TOFERTIHEBEHD
&S 1L (BDDV_SysVarTop + 1) BEMBIRE D,

extern const int BDDV_MaxLen
ER5 D AKE, BDDV SysVarTop DREZFETH D,

extern const bddword BDD_MaxNode



extern const int BDD_MaxVar
BEd 55 R R
int BDDV_Init (bddword init=256, bddword |imit=BDD_NodeMax)
BDD_Init() & EHkIC. MERFZMEAILLAE) OHEREITI. BDD_InitO &d
HERE, HNBREBOERZITORTHD, ANEHES 15D
BDDV_SysVarTop GA# 20) £THOEHH . HARBREHE LTIV AT LIS
HREIh, I —FHREEZICAVDIANEREIZOROES ERE 2N,
BFESH, HABREREIAI—TERIY LLTLEMEICHEDS LS ICEEIMIC
BEIhd, BV ZAWNSEEIE. BT RMAICBDV_Init) ZETLATNE
AR A A

int BDDV_UserTopLev (void)

(DAY FIZIBRTHWTW:z, G TERLBWVET TH D)
REFTICA—YHAEEL-HREZHOEHR., HABREBIEFENLGL,
COREE, BEFEFTICA—THAEEL-RELHOIEL (level) DEREMLD
BRI ES EFE LY, HABRREHDIERES (level) (. ZDI CLDEEIC
HY. (BDDV_UserTopLev + 1)Hvi5 (BDDV_UserTopLev + BDDV_SysVarTop) & TD
BTHd,

int BDDV_NewVar (void)

(COAVy FIFIBRTAVWTL:=, B TERLLEWVITTHD)
BDD_NewVar () ERI#RIC. FTLWANZE#Z 1 DERBL. TOEHES BF VarlD) &
X9, BDD _NewVar ) & DEWME, VarID A1 A SIBE DD TIEAL .,
(BDDV_SysVarTop + N M SInFE SR TH D, 1= LEBODIER GEFF level) [ 155
AA— b5, HAFEREHD level (1 FDLEMIZIT LT,

int BDDV_NewVarOfLev (int lev)

(COAVy FFIBRTAVWTW -, G TIERLLGEWVETTH D)
BDD_NewVarOfLev () &L RI#RIZ. IEHL GEFE level) ZIEL THLWVLANEHZE

128 L. TOEHES EFF VarID) #1839, BDD_NewVar () & DE LM,
VarID A1 M5 FE LD TIXAE K. (BDDV_SysVarTop + ) MBIREDIRTH D,
I LIEETELEHDIERL GBFF leve) (X, 1 LLEMD TThFETI—FHEE
LE-ZHOEH +11] ETTHH, HILBRERD level (X1 FDOEMICIT LT,

BDDV operator&(const BDDV& fv, const BDDV& gv)
fvé g DEEZRTORBEZRI BN A TS FEEBL., FhERT,



BRIRA—HBLTULWARITAIEIS— (BEKT), BEHSNDEEIE RS 1Ol %
KT, BIEIZnull AEFENTULEBAIZIE. ES1Onull 2R3,

BDDV operator| (const BDDV& fv, const BDDV& gv)

fvégv DEREZRRLTORBMERT BN AT H FEERL. ThERT,
BEIRN—BLTWVETAEIS— (BERT), REHSNDFEE RS 1Ol %
RY, BIEIZnull AEFENRTULBEICE. BES 1O null &R,

BDDV operator” (const BDDV& fv, const BDDV& gv)

fv & gv DEZERRLTOHMAMBEMEZRT BN AT FEERL. ThERT,
BEIRN—BLTWVEITAEIS— (BERT), REHSINDGFEE RS 1Ol %
B9, BIEICnull AEFENRTULVHBEICEH. RS 1O null £2RY,

int operator==(const BDDV& fv, const BDDV& gv)
fv & gv DOXIET HERNLE TR CRERBNE S HLDER(1/0) ZiRT,
BIRA—HLTWAITAIEIS— (BEET),

int operator!=(const BDDV& fv, const BDDV& gv)
fv&gvDXRETH2EZRDDLEL L 1 NELLHERBAMNE S HD
BEAA/0) &R, BIRN—HMLTWEITAIEZIS— (BEET).

int BDDV _Imply (BDDV fv, BDDV gv)

fv & gv DBEMHEZTI. ThHbhb. (fv | gv) NETOERIZIDNT
BEMNESNERRD, (fv | gv) OBNA IOz bEERETIC
HIELZTZETIDNDT, (fv | gV DEEZETTELVEBETH D,
Bl null 252 1-15E812IX0 #iRT,

BDDV BDDV_Import (FILE *strm = stdin)
strm TIRET 577 A I)LH 5 BDDV DiEEFFHARAA, BDDVA T Y FEERLT, £
NEIRT, Z7A4IIERYNES-GEE. BEERTHEIE | 2R3,

BDDV BDDV_ImportPla(FILE *strm = stdin, int sopf = 0)

strm THEET 5T 7 A ILH 5 ESPRESSO 7+ —< v kD PLA T—42 Z5FAAHA. BDDV AT
ST FEERBLT, FNERT, ESPRESSO 74 —<w FTIlL, .i .0 .type .e DF—
T—FDAHYR—bT 5, EEINEBDN AT FOERMIT. AhShizPLAT—
BDOHABDL £ 5 E2MBIZHE-THEY . AIEESH onset B, BRF-E5 D deset B



ERBEL TS, sopf I3 TR0 LUNDIBZEE, SP U SRET—EAEBALOT VKD
S BHESDOVarlD ZFEAT 5, T7 M IVIZXERYMNE - -BEF . EER TR nul |
ZiRY,

BDDV operator || (const BDDV& fv, const BDDV& gv)

fvDREIC gy #&EFE LBV A TP EERL., ThEERT,

fv, gv FZIELEGEL, fv DEFNEN2DREFHDLEE, WEHMENLLY,
REHSNDOFEEF BT 1O null 2RY, 5IHICnull AEFNTULHEICIE,
ES1onull 2K,

BDDV BDDV_Mask1 (int ix, int len)

ix HEEOERFZITHMNEEBRKT. MmIEABEHEG TS ELSG, RS

len DEHATEHRERERERI BN AT bEERL. ThERT,
REHSINDFZEIF RS 1O null 2R, 518 null AEENTULEEICIE,
RS 1Ol 2RY, FHGSIBEEZ-HEIEITIS— (BERT),

BDDV BDDV_Mask2 (int ix, int len)

0FH~ (ix-1) BEOERMNEABH T, ixBELUBIEEERELZ - TLWD K54,
RS len OZENTEHREBARZRIBN AT Y bEERL. ThEERT,
REHSINDEEIE RS 1O null 28T, 518 null AEFEFNRTULEEICIE.
RS 1O null 2Ry, FELGEHESZA-BEETS5— (BEKT),

(B18)

int BDD_NewVar (void)

int BDD_NewVarOfLev (int lev)
int BDD_LevOfVar (int v)

int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)

int BDD_TopLev (void)

bddword BDD_Used (void)

void BDD_GC (void)

NEISAAYY R
BDDV: :BDDV (void)
E K constructer, EFHI{E 0 BN AT o FEERT 5,



BDDV: :BDDV (const BDDV& fv)
Bl fv #%8%.9 B constructer,

BDDV: :BDDV (const BDD&, int len = 1)

518 f THEE LT BDD A len E#EITTHATWLSBDVA T b %
4T % constructer, T 2 null 25X 1BE&E. leniBEICEAHL ST
& 1&E45,

BDDV: : "BDDV (void)

destructer,

BDDV& BDDV: :operator=(const BDDV& fv)
BRBEDTDT—2%HEHEL, fv #2KAT S, BHEDEL LT fvERYT,

BDDV BDDV: :operator&=(const BDDV& fv)

BRoEEE fv OFRERELOREBEEZRDO., BHERICRAT S, BIIRIE—H
LTWAThERsE0, BEHSNOFHEE RS 10Ol 2Ry, B2ES
FESIHICnull MEFATWEIGEEICE. EST1TOull 2RT,

BDDV BDDV: :operator|=(const BDDV& fv)

BoEEE fv OFERELOREBMERD., BAERICKRAT S, BIIRIEI—H
LTWAthEgEsin, BEHSNDOEEE RS 1Ol 2Ry, BS9BSH
FESIHICnull MEFATWIGEEICE. ES 1O ull #R9,

BDDV BDDV: :operator”™=(const BDDV& fv)

BB E fv OFERRLTOHMMGREMZRSO., BAEEICKAT S, BIIRE
—HLTWaFhELRs G0, BRERHSNDGEEE RS 1Ol 28, BH/ESH
FESIHInull MEFATOLIGEEICE. ES 1O ull 2R9,

BDDV BDDV: :operator<<=(int s)

BRBHDOZERICIH LT, BRITILETOANEHRZEFIEL (level) h¥s D
REW (EHIZH D) EHOEHES VarlD) TN TNESBRATERL:

BDDV . BRBEHICRAT S, FHEERRZEAKESL L TRY, HARREHKIC(E
FHEIGV, EMBERICBVTREROANEBNLEICLEDS &S sEERT
FEoil, BEGANERIHoNLODEELTEC I L, BEHSNDBZEIE.
null Z2R9IAT2x9 F2RT, BOBEED null OEEFFIAEELAL, sICADEZE



BETAHIELIETELGL,

BDDV BDDV: :operator>>=(int s)

BERESORERICHLT, BRI DIETOANEREZEHIBEL (level) A s T
INEW (TRLIZH D) EHOEHES VarlD) TN ETNESBRATERLE:

BDDV#. BRBEHITHKAYT S, FLEEHRZEAREL LTRY . HABRREHKIC(E
FEIGL, ETBERICBVTRERODANEHNLEICLEDS LI s EERT
FLEoll, BEGANZEHEIHONLOEELTEC 2L, BEHANDGZEE.
null 2894729 b2RT, BFEED null OLEFEXMALLAEL, sICADEZE
BET D EIETERL,

BDDV BDDV: :operator” (void) const
BOEBDEEZNDEEEMERITBIN ATy rEERL, FhExRT,
BABEEICnull AEFENTULIEEICZE, RS 1D null 2R9,

BDDV BDDV: :operator<<(int s) const

BRESORERICHLT, BRIIETOANENEZEFIBEL (level) A s D
REW (EHIZH D) ZEBOEHEFES VarD) [CENETNEZTHA THEELS:

BDDV Z4R L. ENZERY . HIBERERICEEZEE T, RITBERIZENT
RAREBODANEHDDEICHEDEISILE s EH5EATIFLELHEL, DEZAAEHE
HoMLOHEELTHEL I L, BEHSNDBEEF. null 2RIA TP FERT,
BAESMN null OEEFFMAMBLLAELL, sICADEEEET S EETERL,

BDDV BDDV: :operator>> (int s) const

HRBHDOZRERIIH LT, BRIILTOANEHRZERFIEL (level) s D
INEW (TRLIZH D) EHOEHES VarlD) ITENTNESTBRATERLE:

BDDV Z&£m L. TnZEiRY, HARREBICFIFERI T, EITRRIZEWNT
RAEBODANEHDDEICHEDESIBE s EH5EATIFLELLEL, BDEGZAAETHRIE
HoMLHEELTECI L, BEHSNDFZEE, null 2RTA TPV FERT,
BRBEED null OEEFAH LA, sICEDEFIEET S LIETELL,

BDDV BDDV::AtO(int var) const

BRBHDOBRERICH LT, EHES var DANEHZ0ICEAELIZEED
MBS () ERIA TV bEERL. TAERT, BRHSNDIG
BlXF RS 1Ol #&RY, BHBEEICnull AEFATWEEICIE, RS 10
null 89, FALGSIREEA-HEIEIS— (BEERT) &£4b,



BDDV BDDV::At1(int var) const

HRBEOBRERICH LT, EHES var DANEHZ 1 ICAELIZEED
MRS (5E) eRIA TPV FEERL, ThERT, BEHSNDSE
Bl RS 1Onull 2R, BRaEEICnull AEFENTLEHEEICE. ES10
null 289, FHLGSIRESABEIEITIS— (BERT) &5,

BDDV BDDV: :Cofact (BDDV fv) const

HRBEDOBRERICIHLT, fv=0 O85%% don't care &#H#7% L CTREILLE
To-mEEBERTBIN ATy bEERL. ThERT, BEHSNDFEE
ES1Onull 2R9, BABEFLESIHICnull AEFENATLZEICIE.
1ol 2K,

BDDV BDDV: :Swap (int varl, int var2) const

HABEOZERIIH LT, BF varl & var2 OAAEHEANERZ =
EEDRBEABERIBIN AT bEERL. ThERT, level TIEAL
VarID Z$6E I A C LITER, BEHASNDIGZEF RS 1O ull ZRY, BR
BEIZnull AEFNRTLHEICE, RS 1Ol 2189, FELGSIHEEAT-
BRETIS— (BERT) &£4d,

int BDDV::Top(void) const

BERESDEKERICEAL T, REEOANZEHOES (BEZOHORKIE)
#RY, 2ERIPEHBHDOLEZIT0ZRT, BAaEEICnull BEEFATL
=HBEICIE. 0 #iRT,

bddword BDDV::Size(void) const

B2 B50B Offim#iERYy, EERDBD FEWIH T IS T7E2HETH
DT, BERODY A XOBMEY MW ELHD, BFBEEICUlI NEENT
WESERIIZE, 0 Z2RY, HABRERICEI S RIEEFLELY,

void BDDV: :Export (FILE *strm = stdout) const
BDDV DAET— 2B &L, strm THRET S 774 IILICH AT 5,

void BDDV::XPrintO(void) const
BHRBEENS S5 7%, XWindow IZHET S, (BETvIHL)



void BDDV: :XPrint (void) const
BoBEENYTS57%. X-Window [ZHET 5, (BEIYvZHY)

BDDV BDDV: :Former (void) const

BRBEEDRIFEEHAFERI BN ATy bEERL. ThERT,
AIEESAINDORE(E,. TORIRLYVNELGE, RRO2OREFHTHD,
L. TORENT1LUTDOEEF, GIEHAPINOREIE0ET S,
BRBESICnull NEFEFATVLEGEEICE, RS 1Ol 2R7,
TUEGEIHESA-GREIS— (BERT) £145,

BDDV BDDV::Latter (void) const

BERNBEDRERDINERITBINA Tz FEERL. ThERT,
BEIHDIE, FIEBAIFICEENLGROVTIDLEEE S, BEHSND
HEF RS 1O null 2189, BRBEHICnull AEFENRTWIEEIZE,
RE1Onull 289, FELGEIREEZAGEEEFIS— (BERT) £%455,

BDDV BDDV::Part(int start, int len) const
BREBDEEDHNINEZRI ATV FEERL. ThEIRT, start &
BOEZMNGIEED len BEOERZMYHT, REHSNDEEEF RS 1O ull %
R9, BAEEICul AEENTULIESIZIE, ES 10O null 2R3, FHL5 %%
EZEHRIEIS5— (BERT) &4 5,

BDD BDDV::GetBDD(int ix) const
% ix ZFEEOEXRD BD #XITA TPV FEERL. ThERT,
RELB iIxESZA-GEEIIS— (BERT) &145b,

BDD BDDV: :GetMetaBDD (void) const
REEED BDD ZDHD (HWABREHLEL) 2RITA TPV b %
L. ThERT,

int BDDV: :Uniform(void) const
LEFRINERILEZTHAINESIHDERE (RALESET1) 2R,

int BDDV: :Len(void) const
EBRIRZRY,



void BDDV::Print(void) const
REEREZER HICHAT D,

sokkkokkok kol kol kiokkiokokaiolok kol kol kol kool kol kalokkatokkatolatolokaiokokoalok ok ok ok
95 R4: Btol — 2BANBEHREBHHOHREBERZEZRT I IR

okl kol kokkiokkiokokiolokklok kol kol katolokiolokoilok kol kalokkatokkatolatolokaiokokokalok ok ook ok
ANyHE—T7AI)L%&: “Btol.h”

V—RIT7A4IL4A: Btol.cc

REMSIERHE LTLNS4 S5 X BDD, BDDV

BEREREERT — 2RIV SR, BRIERERRIL 2 EDRERY Lo
BY~OBEHETHD, RET— 2 IBEREZ 2ERTHSLT S LITR Y,

2 EDREEBDOARY FLELT, BIIVEAVWTREINATWS, BT,
2OMBR|ERAL TS, 2EHOHTHIZ. BEHARY 5 S&EKIEIC

BEhET. BICEFMICHBIN D, BEN0H5-1 O&EREICHIIEHEIE

1&GY 1Hh620&EBEICHNE2EY b, INL-4DEHEELZSIEY K,

121 M 5-128 EETITB EY b&EHSH, HEDLRIEH 1005 (F=7= L #5100
ZHADESRBRABZTILONEREMET T 5), RENEY FIEEDEHKZ
KT (BHDEEIC1) RBEHSNDIF AL, Btol BDD(-1)) ZiRY (LLTF.null £FES),

BE&Ed 5 EHE
extern const int BDDV_SysVarTop

extern const int BDDV_MaxLen
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BE&E 9 5 S BRI
int operator==(const Btol& fv, const Btol& gv)

22D Btol AT xH b fv, gv 'R CERIERBEKZRIT G oE 1,
ZOTHMEINIE 0 #RY, Btol EQO) &LITELRIHES DTEE,

int operator!=(const Btol& fv, const Btol& gv)



220 Btol AT xH b fv, gv R CEKIERBEKERT LG 51E 0,
Z5TRHRITNIE 1 ZiIRT, Btol NE(Q) ELIEFEKRIES DTIEE,

Btol operator+(const Btol& fv, const Btol& gv)

2D2MBtol ATz b fv, gv DEMMERT Btol 7TV FEFH L CAERK
L. ThZEEL LTRY, RBIEHSNDGEEE null ZRT, 518 null AEFE
haiGElEnull #iRT,

Btol operator—(const Btol& fv, const Btol& gv)

2DOMBtol TPz y b fv, gvDEMEZRT Btol 7TV FEFHLCAERK
L. ThZEL LTRY, RIEHSNDFEEE null ZiRT, 518 null AEF
haiGElEnull #iRT,

Btol operatorx(const Btol& fv, const Btol& gv)

2DOMBtol ATz b fyv, gv DEMEERT Btol 7 T2V FEHFHL &R
L. ThZEL LTRY, RIEHSNDFEE null ZiRT, 518 null AEF
haEEEnull &9,

Btol operator/(const Btol& fv, const Btol& gv)

2DOMBtol ATy b fv, gv OBYMBREDEEZRT Btol 7T FEHFHL
CERML. ThZEEELTRY, BIEHSNDBZEE null 2RI, 518U nul |
NEFENDHEEF null ZRY, BENLETEVINGNEEZIE, EHED/NE
WAIZYIYETS, () 10/(=3)= -3

Btol operator%(const Btol& fv, const Btol& gv)

2DOMBtol T2y b fv, gv DEMMERT Btol 7 T2V FEFHL CAERK
L. ThZEEL LTRY, BIEHSNDGFEEE null ZRY, 58I null AEF
NBHBEEnull 2BY ., BHEIZESHEETH, fv=gv* (fv / gv) + (fv % gv)
w9 £ OICEET S, () -10 % 3 = -1

Btol operator&(const Btol& fv, const Btol& gv)

2DOMBtol ATV kv, gvDEY FREFEERT Btol A T2V FEFHL
CCERL. ZhzEEE LTRY, BEHSNDBZEEE null ZiRT, 518U null
NEENDEEE null 2R,

Btol operator| (const Btol& fv, const Btol& gv)



2DOMBtol AT Y kfv, gvDEY FREMEFRIT Btol AT FEHL
CERL, ThEEELELTRY, BEHSNDFEEIE null 2RI, 518 nul |
NEFENDBGHEIT I ZRT,

Btol operator” (const Btol& fv, const Btol& gv)

2DOMBtol ATy b+ fv, gvDE Y FEMREBIERT Btol A TPV + %
FLSCERL, EhZEELELTRY, BIEHSNDGEEE null 2T, 5158
null B"EFENBEEIE null 28T,

Btol Btol_ITE(BDD f, Btol gv, Btol hv)

FATDEZIFgvZE, TAODEEITh FiRT &5 LBYEREERERT
Btol #T72xzV FEFHLKERL, TIEEL LTRY, RIEHSNDFEEE
nul | ZiRY, SIEICnull NEFNLEZESE null 2RT,

Btol Btol ITE(Btol fv, Btol gv, Btol hv)

fvhiostDLEF gz, fvA0DEEF(EI hy 2R & 5 GEHERERNZ
RIBol 7TV FEFHLLERL, ThEELLTRY, RBIEHSNDIE
ABlEnull #&RF, 518 null AEFENDEEE null #RT,

Btol Btol_EQ(Btol fv, Btol gv)

fvi g hARICLHAEL LGS L SBANBEERITHLTI, £5THWVWEE0 L
BAHEIBEYEREEHZERI Btol ATV FEHLLERL, ThEE
& LTIRY, operator == &IFEHKAES D TEE, SBEHSNDZE null
ZiRY, 51T null AEFENDHZEE null £RT,

Btol Btol NE (Btol fv, Btol gv)
fvegvARILENBEELDLSBAIEERICHLTO, £5THVLWEEFT &
BAESHERERBEREZRT Btol ATV FEHLLERL. ThEE
& LTIRY, operator |= &LIFEKAESDTEE, BEHSNDEZEF null
ZRY, 5I8ICnull NEFENEBZEE null ZRT,

Btol Btol GT(Btol fv, Btol gv)

fvdigy KYKREZFIMELLGDESLBANBEERITHLTI, £5THWVEE0 L
AL HBEREREEHRERI Btol ATV FEHLLERL, ThEE
ELTRY, BEHSNDOBSIEnull 58T, Bl null NEFENDZBEIE
null &9,



Btol Btol LT (Btol fv, Btol gv)

fvdigy KYNSIMELLDESBANBEERITHLTI, £5THWVLWEE0 L
AL BBEHEREEHRERI Btol ATV FEHLLERL, ThEE
ELTRY, BEHSNDOBSIEnull £5BT, Bl null NEFENDZBSIE
null &9,

Btol Btol GE(Btol fv, Btol gv)

fvdign FYREVHDFLIMELE LD ESBANBEEICHLTI, £5T
BWEE0ERDEILERERBEERERT Btol 7TV FEFHLCE
BL. ThZEL LTRY, BEHSNDEEE null ZRY, 58I null &
EFndEEE null 2iRT,

Btol Btol LE(Btol fv, Btol gv)

fvdigy FYNSLDFELIMELEGRD LS BANBEERICHLTI, £5T
BWEEOELDLSLERERERMERT Btol 7 TPV FEFHLCAE
BL., ThZEEELLTRY, BEHSNDBZEESIE null 2iRT, 5IEIZnull HAE
FndEEE null 2iRT,

Btol Btol_atoi (char* s)

sDIEITHFXFINEHEICEHBRL., EHEBDBol T2 - FEH LI
L., ThEEELTIRT, BFEIE10EHE L TERT S, XFIHDEEE
A0 T FERIE C0X T THRESSEICIT 16 R, 0B Ff(E 0b
TIRFEDIGEIL2ERTERT 5, TNLUNDFBELELGEXFEIOXFIIH
T HEMEIFEREEL 720N,

(B48)
void BDDV_Init (bddword init, bddword limit)
int BDD_NewVar (void)
int BDD_NewVarOfLev (int lev)
int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)
int BDD_TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)



NEAYVTRAAVYF
Btol::Btol (void)

E K constructer, #IEfEL L CTIEABH (BIC0ZRY) 2R
IOy bEERT B,

Btol::Btol (const Btol& fv)
Btol # 72 x 4 FDaE—%4RT 5 constructer,

Btol::Btol (const BDD& f)

WIEEM f DEGBICLEZN> T, BHE 1/0 2RI BHEREBKZ KT Btol &
Ty bEERT 5 constructer, f A null DIFEIETTEY FD null M54
5472 x4 kBtol BDD(-1)) #4ERK,

Btol::Btol (int n)
EHEH (BICEHEnZRYT) #XRI Btol #7245 FEEMT % constructer,

Btol: :Btol (const BDDV& fv)
BRBESORET—2DBDN AT x4 k fv 5% 5 constructor,

Btol::"Btol (void)

destructer,

Btol& Btol::operator=(const Btol& fv)
fvZESEEICTKAL., ThEiEL L TR,

Btol Btol::operator+=(const Btol& fv)
BaBEHE fvOEMMEE»BHICRKAL., ThEx{ELLTRYT, BEH
ANOBEEIEnll 2R, BRBEELIEEI A null DIFEE null #iRY,

Btol Btol::operator—=(const Btol& fv)
BB EfvOEMEXENBEIZRKAL. ThE{EL LTRYT, BBEH
ANOBEIEnll 2R, BRBEFELIEEI A null DIFEE null #iRY,

Btol Btol::operator*=(const Btol& fv)
BREEE fVDEMBEZENESICKAL. TIZEEELE LTRT, BEiEDH



ANDEEIE null iR, BREEEII5IEA null DFEIE null #iRT,

Btol Btol::operator/=(const Btol& fv)

BROEEE fvOEBHRENEZESBSICRAL, ThZEELLTRY,
REHSNDFEF Il ZRY, BABESFEESIEA null DFEF null ZiR
T, BRNETEYVINGNEEE, BHED/NSWAICTIYVIETS, ()

10/ (=3)= -3

Btol Btol::operator%=(const Btol& fv)
BB EMVOEBREDRREBSBEHICRKAL. ThEELLTRY,
REHSNDOFEF ull ZRY, BABESFEESIEA null DFEF null 2R
Y. BARICLELGETHLEORMENNEKLGEEIICRIREFET S,

() -10 % 3 = -1

Btol Btol::operator&=(const Btol& fv)
BREELfvOEY FREBZESBEICRKAL. ThZEELLTRY,
REHSNDGEEE null #iRY, BESEEFLIE5IHN null OFEE null 2R,

Btol Btol::operator|=(const Btol& fv)
BRESLfvOEY FREMZESBEICRKAL. ThZEELLTRY,
REHSNDGEEE null #iRY, BELEEFIE5IEHN null OFEE null ZRY,

Btol Btol::operator”=(const Btol& fv)
BREEE fvDE Yy FEMBENZB2EEICRKAL, ThEEELTERY,
REHSNDGEEE null ZiRY, BEXEEFLIE5IHN null OFEE null ZRY,

Btol Btol::operator<<=(const Btol& fv)

BREEZ. fvhRTEY M TEMMICEL D FLEBERZBSEEITKAL.
TNEBEELTRY, fvHBDEZIFRIZDI LTS, 0DEEFEFTTMLE

W BREHSNDGEEIE Il 28T, BAEFFIEEIHN nul | DFEIL nul |
ZiR9Y,

Btol Btol::operator>>=(const Btol& fv)

BREEZ. fvhRTEY MIETEMMICEL I FLEBERZBSEHITKAL.
TNEB/ELTRY, SVINBEDLZFEFEIZTDTRT S, 0DEFIELT LA

W BREENEHDLEZE. EHDOEY X1 HAAD, BEHSNDEEE



null #iR9, BSEEEIE5 I8 null DFEIE null #iRT,

Btol Btol::operator-(void) const
BREBDHHERT Btol A T70xH FEHLLAERML, ThEEELE L TR,
EEHSANDOEEE I 2R, BLBEEM null OFEE null 2R,

Btol Btol::operator™ (void) const

BRESDOEY FREE (10WHE) 2RI Btol 772V FEHLCERL,
TNZEELLTRY, BEHSNDFEEE Il Z2RY, BHESEMN null DIFE
(Enull 2R,

Btol Btol::operator!(void) const

BENBEDHREBEAEEEZRT Btol ATV FEHLLAERL, ThEEELT
BRY, MEEEFOOIIHLTIZFRL, 0 LSNDEICHLTIF0ZRIEETHD,
Btol_EQ (xthis, 0) &%{fi, EEEHSNDIGEEE null ZRY ., BEFBEEMN

null MFEIE null ZiRT,

Btol Btol::operator<<(const Btol& fv) const

BoB&%. fvhRTEY MIFETEMMIZES 7 FLEEREZRT Btol
IOz PEHLLERL, ThEEELELTRYT, SWHREDLEZFFHIZOTH
5, 0DEFEFETT LGN, BEHSMNMDFZEF I Z2RY, BHBES
FE518A nul | DFEF nul | ZiRY,

Btol Btol::operator>> (const Btol& fv) const

BoB&%. fvhRTEY M TEMRMIZES T FLEHERZRT Btol
IOz PEHLCERL, ThEEELELTERYT, SWHKEDLEZFFEIZOT b
5, 0DEZELT LGV, BEFESNEHDOLEEFRX. EIROE Y MMIF 1A
Ad, BEHSNDOBZEE null 28, BREFFERFISIEA null DIFEF nul |
ZiRY,

Btol Btol: :UpperBound(void) const
EZAONDITRTOAAMEEICOVT, BHEEI’RYBIRKEEZRTE
HEAKDOBtol 7TV FEFHLLERL., ThzEfEL LTRY, RBiEHSN
DFEF null 2RY, BAESN null DFEEnull 2RT,

Btol Btol: :UpperBound (BDD f) const



f THRELEZANZEHOBAESICTHT HITRTOAABELICDOLNT, B
BEARMYBIRAEEZRT Btol 7T/ FEHLCARL, ThEfEEL
TRY . ANEHOBMHIEE T L. ANZEHOREBMOBKXTEZ S,
REHSNDOFZEEE null 2R, BABEEN null DFEEF null 2R,

Btol Btol::LowerBound(void) const
EZZANDITARTOAANBERIZOVNT, BRBEEIFRYBIR/METRTE
HEEMDBtol ATz FEFHLCERL, ThEEEL LTRY, BiEHIHN
DZEEnull 2189, BAESH null DFEFE null ZRY,

Btol Btol::LowerBound(BDD) const

f THELEANZROBAESICHT AT TOAABEEIZDOLNT, BS
BENRYBIR/MEZRT Btol A TPV FEFHLLERL, ThZEEEL
TRY, ANZEHOMAES f (. ANDZHORENOBKXTEZ 5,
REHSINDFZEF I 2R, BSESEM null DIFEE null ZRY,

Btol Btol::AtO(int var) const

BERBSORIEYMIE VT, EHES var THEELEZADZEHIZ0ZRALTL:

B ERI Btol ATV FEFLCAERL, ThEELLTRY, F&lktvar &
EZEBEEIS— (BERT), REHSNDFEE Il 28RS, BHESH
null FEIE null ZRT,

Btol Btol::At1(int) const

BERBSORIERMIIENT, EHES var THEELEZAHNZHIZT1 ZRALTL:

B ERTBtol 7Tz U FEFLCERKL., ThEELLTRY, FHlivar &
EZEBEEIZ— (BERT), REHSNDFEE Il 2RY, BHESH
null MFEE null ZiRY,

Btol Btol::Cofact (Btol fv) const

HABEBEOXRTERICEWNT, fv=0D& =% don't care L &% L THEEIELT:
B ZERI Btol 7TV FEFLCAERL, ThZEfEL LTRY, RBIEHSND
HEIEnull 289, BRAEESFLEEIHELS null DFEF null 2R,

int Btol::Top(void) const
BREBORIERICERT IANEHOD T, xEDIERL (level) ZFHD
ZHOES VarlD) ZiRT, level DEZDHDERT HITTIEHELDTIEE,



EHEHDEEZIE0ZERT, null DEZFIF0FRT,

BDD Btol::GetSignBDD (void) const
BRESORIEHROFEEY b (AICLEE0H0EHE) 2RI BDATOx
P rEHLLERL, ThEEELTRT, null DFEIE null @ BDD #iRY,

BDD Btol::GetBDD(int ix) const

BOESORIEHDOE ixEY FERITBD ATy FEHLLERL.
TNEEELTRY, iX TRTHEEY kM50, 1, 2, ... £E>TWLS,
B0 ixZ5AGEEIS—, fiZEA S ix [T L TE, &L (FF5)
Ev DB %8R9, BEABEM null DFE(Enull @ BDD #iR9,

BDDV Btol: :GetMetaBDDV (void) const
BABBEOAET—2DBN ATy FEaE—LTRT,

int Btol::Len(void) const
BRBEEDHEHEIRT,

int Btol::GetInt(void) const

BRESORTEHHNERERDIESE. TOEREZERT ., EHEHTLELG
BlE., TIRTOAANZERICOZRALIZLEEZDELXLE T D, BHEN32E Y
FMIRFESGZWEEIL, T2 EY FOAZFEHET S, null DFEF0 %

B9,

int Btol::StrNum10(char* s) const
BRESIRTEBNERERDIEE. T0 10 EBCFIEEHL. shH b
IMFEDERICEZTAL, s ICEFBANCHAAEE (RIE10/14 ) ZHERL
THEMITNIEGE SN, EHERTLEWNMEGEE, IXTOANEHKIZ0ZE
KALEEZDEZHANT S5, BBDOEITEE 0 ZRTH., LREHSNDIG
B ull DEFEETERYT, CDEEXFIIZIE0"HAAS,

int Btol::StrNum16 (char* s) const

BRESIRTEBNERERDIEE. T0 16 EBXFIEEHL. sh b
IRFEDMEBICEET AL, s ICEABANCHIAHEE (RIE8/1 M) ZHRALTS
MR G SEL, EHEMTLHEVEEIE. IRXTOANZERIZOZRA
Lz EDEEZHNT S, BHDETEE 0 ZRIH. RIEHSNDIFEO.,



null DEEFTZE2RYT, COEEXFAIZE0C"NAS,

bddword Btol::Size() const
BREBDY S 7DEHAEERT, null DBEIX0 %IRRT,

void Btol::Print(void) const
BRBEOAMRT—2EREZERAICHIT S,
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Ny T —T7A)L%&: “IBDD. h”

VY—RXIT 74 IL%: ZBDD. cc

AN SEFEUTEH LTSS 5 X BDD

oY TLREBD REZAWNT, HELEEZHRIELIZIVSRATH S,
KEDEERFI. nAOT7A TLOFIS KBELXESMEEEEERT, 74 TLIE
I DLIRFELBYTHINT S, 0 BOERILLLIEEEZERES LS, T
NEDYTIILNG 0EEZRSMEEERIERFEUAERETU, Biix
BERI1EEIIOLRLIKEZHMURAEES LTS, BEHSNDGZETNELTFEL.
null (1) %i&9Y,

(ERABD

int vl = BDD_NewVar () ;

int v2 = BDD_NewVar () ;

int v3 = BDD_NewVar () ;

int v4 = BDD_NewVar () ;

ZBDD x = ZBDD(1). Change (v1) ;
ZBDD y = ZBDD(1). Change (v2) ;
/BDD f = x +vy;

ZBDD ¢

f. Change (v3) + f.Change (v4) ;



f Print(;
g Print(;

BEET 5 EHIE
extern const bddword BDD_MaxNode

extern const int BDD _MaxVar

BEd 5 AR
ZBDD operator&(const ZBDD& f, const ZBDD& g)

f & g dxXbHY (intersection) ZRT B ATy FEERL. ThERT,
REHSNDBEIE. null 2RTA TPV bERT, 518 null 2521
BEIZE null #iRY,

ZBDD operator+(const ZBDD& f, const ZBDD& g)

f &g DESUnionZRTBDATxy FEERL. TRERT,
REHSINDBEIE. null 2RIA TPV FEERT, 518l #5271
BEIZE null 2&T,

ZBDD operator-(const ZBDD& f, const ZBDD& g)

fhi> g Z5IWV-ERERFRTBDA TPz FEERL. ThERT,
REHSNDBEIE. null 2RTA TPV bERT, 58I null 25X 1=
BEIZIE null 2RT,

ZBDD operator*(const ZBDD& f, const ZBDD& g)

f &g DEREEZRITBDA T FEERL. ThERY, BEiE
HANDBZEIX, null 2RI AT H bERT, 518 null #5% 1=
BEIZE null Z2RT,

ZBDD operator/ (const ZBDD& f, const ZBDD& g)

f % g TE|>1-%4A (Weak-division) KT BID ATy bEERKL.
TNERY, BEHSNDFEEF. null 2RIF TP FERT,
18I null 252 =BEICIE null iR,

ZBDD operator%(const ZBDD& f, const ZBDD& g);
f % g CEI--BRDERERTBDA Tz FEERL. ThERT,
EEHANDBEX, ull Z2RIATOH FERT, I8zl 25%x1=



BEIZIEnull #iRe,

int operator==(const ZBDD& f, const ZBDD& g)
f&eghRLEENESISHDERN/0)FRT,

int operator!=(const ZBDD& f, const ZBDD& g)
f &g NBELGBIEENESIHDEREN/0) ZFIRT,

ZBDD BDD_CacheZBDD (char op, bddword f, bddword g);

f &g DERKERN BD BoLs, BRERKREZEREX vy oSBT S, op
FEEDEFEZRIES T, 20 LLEDEEZANDS, BEERILIZHRINT
WBIHEIEZD ZBDD #RL., RONSGMhofz5E(E. null 2RI A TP

9 hERY, f, g A ZBDD BDEREDIHZEIL, GetID() T bddword B[ZZE#E L T
5Z2%,

ZBDD ZBDD_Import (FILE *strm = stdin)

strm TIEET S 7 7M1 /LH 5 IBDD DEEEFHARAA. BDD ATy FEERBLT, £
NERY, Iz1ZL. Z7M4ILIZEMNTVET—EANZHATH-=5EIE. RODOESH
DEEDHHRAHRAL ., T7AIICER YD ES-15EE. EERTEE ull 2R,

ZBDD 7ZBDD_Random(int dim, int density = 50)

RE dim QEBEEERT B ATV FEERL. ThERT,
EHIELL (leve DA 1 DS dimETDEEZH DT A TLEHEZFERT 5.
TATLEHIEIHOMNMCOHEE SN TR ITAIEAE S ALY, density IT& 2T,
RE (BRE2WHEEN) EHREITHILENTE S, BRHSNDBEIL
null &9,

ZBDD_Meet (const ZBDD& f, const ZBDD& g)

f &g dDMeet BEE Knuth K451 79141 BH: EEME203S5R) ICT&YUBLND
SRERTBDATOY bEERL, ThERT, BEHSNDGFEL, null %
KIATOH +ERT, BI%IZnull Z5Z-B&ICEnull 2RT,

(B48)
void BDD_Init (bddword init, bddword limit)
int BDD_NewVar (void)

int BDD_NewVarOfLev (int lev)



int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)

int BDD TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)

PRIV SAAVY F

ZBDD: :ZBDD (void)
constructer, #¥)HAEELE L TEEEZRI ATV FEERT B,

ZBDD: :ZBDD (int val)

EHERT BDATY FEEYHET constructer, v ==0 % 5IE
TEE. v 0 BSFEMTES. v<0 Aol null 2RTAITPzH +%E
£HT %o

ZBDD: :ZBDD (const ZBDD& T)
18 f #8393 % constructer,

ZBDD: : “ZBDD (void)

destructer,

ZBDD& ZBDD: :operator=(const ZBDD& f)
BRBEIC f ZRAL. TOOE—%IRT,

ZBDD 7ZBDD: :operator&=(const ZBDD& f)

BoBEEE f DX Y (intersection) ZKé, BRBEHITKAL.,
ZNaE—%RY, BEHSNDGEEIF. null 2RI ATV %
KAT B, BRBFFLIEEIHED null OFEDL null &£45,

ZBDD ZBDD: :operator+=(const ZBDD& f)

BRBHE f LO#EU(union) 2K, BFEHICKAL, TOaE—%
BT, SBEHANDBEIE. null ZRTAHITO Y FEKRAT S,
BHABEEFERIESIHA null OBEE null &£43,

ZBDD 7BDD: :operator—=(const ZBDD& f)



BaBEEND f #5LWV-EZ2KE46%KRD. BHBEEIZKRKAL. FOaE—%
BT, CEHANDEBEESIE. null 2RI ATy FE2KRAT B,
BRBEBEEEIEBIEAN null OBEE null &145,

Z/BDD ZBDD: :operator*=(const ZBDD& f)

BRB&E f COEESEEZRO. BR/ESICKAL. ZO3IE—%ZRY,
REHSINDBZEIE. null Z2RIA TV FERAT S,
BHOBESFEESIHN null OBEE null &£43,

ZBDD ZBDD: :operator/=(const ZBDD& f)

HHOBEE% f TEof-%4 (Weak division) #R&é. HHBEHITKAL.
ZOIAE—%#RY, BEHSNDFEE, null 2XRTATP I FERAT S,
BOBESFEESIHA null OBEE null &£43,

ZBDD 7ZBDD: :operator%=(const ZBDD& f)

BRESZ f TE-RYDEEZRD, BRABHITRAL., TOIE—%RY,
REHSINDBZEIE. null Z2RIA TV FERAT S,
BOBEEFEESIHN null OBEE null &£45,

ZBDD 7BDD: :operator<<=(int s)

BRBEDT 71K LT, BRII2LTOT7TA TLEHE. BHEIER (leve) s D
RKEW (EEIZHD) EHOEHFIS VarlD) [CENEFNEEHZ TZBDD #EH L1
HEEEEZ. BNEBICKAT S, FEERGRZEREL L TRY,
ETHBRICBVWTEKRERDANERDIREIZLS LS s EH5EZ TIEAE S,
WMEBANEBEHoMNCHEELTHEL L, BEHANDIFEF. null Z2FRT
ATV bERYT, BFEEMN null OEFIEAIBHLLEL, sICHDEZEET S
CEIXTERLY,

ZBDD ZBDD: :operator>>=(int s)

BEREEDT 711 L T, BRI LI2LETOTA TLEHEZ. BRIER (level) s D
INEW (FRIIZH D) EHOEHEBEES VarlD) [TEFNFNESHRZ TZBD #EH LT
HEEEEZ. BNEBICKAT S, FEERRZEREL L TRY,
ETRBRIBVWTEKRERDANERDIREIZLS L S s 5 X TE G S,
WMEBLGANEREIHOoNLCHEELTHELL I L, BEHSNDFZEF. null 2FRT
IOz H bEERT, BRBEED null OEEFEMABLAEL, sICEDEFIEET S
CEFTEAY,



ZBDD ZBDD: :operator<<(int) const

BRBEDT 71K LT, BRII2LTOTA TLEHE. REIER (level) s D
RKEW (EFIZHD) EHOEHFIS VarlD) [CEFNEFNEEHZ TZBDD #EHR L 1=
IOV bEERL. ThERYT, ETHERICEVTREROANERALEIC
BAEIGsEEZATEGLLEN, BREGANERIHONCHEELTHEL I L,
REHSNDOFZEEF, ull ZRIA T2z FERT, BFESED null DEFF
it LELY, sICEDEZHEET S5 EIXTEALY,

ZBDD 7ZBDD: :operator>> (int s) const

BRAESDITI7IC1LT, BRIZIETOT7A TLEHE., EFIBGL(level)A¥s D
INELWY (THRIIZH D) EHOEHFIS VarlD) [CEFNEFNEEHZ TZBDD #EHR L 1=
IOV bEERL. ThERYT, ETHERICEVTREROANEHRABLEIC
BAEIEsEZEZATRGLLEL, BREGAANERIHONCHEELTHELZ L,
REHSNDBEIE, null ZRTA TPV bERT, BLEED null OEEFIE
filt LELY, sICEDEZHEET HZ EIXTERLY,

ZBDD ZBDD: :0ffSet (int var) const

BRBEDTSI7ICRLT, EHBE B var D74 TLEZEEFHWMEEELNLES
MREEERT BDA T FEERKL. ThERT, BEHSNDBHEIL.
null 2894729 F4RY, BAESN N ull Zof=5&Enull ZRY,

ZBDD ZBDD: :OnSet (int var) const

BRBEDT 71K LT, EHE S var D74 TLEZETHEENDED
MAEEERT B AT FEERL. ThERT, BEHSNDBZEIL.
null 2893472z F4RY, BAESN N ull o5& Enull ZRY,

ZBDD 7ZBDD::0nSetO(int var) const

Onset (var) #R{TL1ztk. EHBE S var D7 A TLERELEEE%KRT
IBDAToxY FEERL. ThERT, Onset(var). Change (var) & i,
var N S JDREMODEHBESDIZEEIE. 1-TyP MNELTWVWSEHTISD
EFZTDFEFRT I LICHDS, BEHSNDFZEF. null 2RIA TPV + %
B9, BAEEN ull Fo=581E null 2iRY,

ZBDD ZBDD: :Change (int) const
BRBEEDT S 7L T, EHESvar D7 A TLOEEZRESE-£6



ERYBDATOY FEERL. ThERT . LEHSNDEEE, null &
KIATPxz) bERY, BA/ESEN Il Eo=HEE null 87,

ZBDD Swap (int var1, int var2) const

BABEEOT I T7IC/ LT, ERES varl Lvar2 D74 TLEH%E
ANBRE-LEORBARERT BDA TPy FEERL, ThERT, 51%IE
level Tl ., EHBE S TEZ B LISEE, BEHSNDIGEIE. null #
RITATOxH bEERT, BHBEEN A null D EEE. null 2R,

ZBDD ZBDD: :Restrict (ZBDD f) const
BENBSDHEEEENERLGHDTLHHEEDH T, fOHRDOVEL LS
1DODHEEZAELTWSELSLGHEEGEETEZHEL. MEHL-HEEEREEZRT
IBIDA T2y FEERLTENEZRY, BRHSNDIGZEIL, null BT,
BOBESEEEESIENS null DFEE null 2RY

ZBDD ZBDD: :Permit (ZBDD f) const
BERBSDHEEEENERLGHDTLWHHEEDH T, fOHRDPEL LD
1DODMERICTEBESNTVSELSGHEELTZHMEL, HMEL-EEEEEERT
BDATOxY FEERLTENERT, EBIEHSNDIGEEF. null ZRT,
BOBESEEESIEMN null DFEE null 2RY

ZBDD ZBDD: :PermitSym(int n) const
BERBHDOHECEENDERLLG>TVWAHEEDHF T, 74 TLEHLAS nBLTD
HEEETZMEL-HEEEEZRT BDATOz Y FEERLTENERY,
REHSNDOFZEEE, null 2RY, BRESEEEIEHA null DIFED null ZRY

ZBDD ZBDD: :Support (void) const

BRESOESICENSGTA TLEHEL, ThoDT7ATLIETOZE
RETIEEERIA TV bEERL, ThERT, REHSNDIFEF.
null #2834z FZERY,

ZBDD ZBDD: :Always (void) const

BREBDESICET SHEELETICTHBLTENSGTA TLZTHEL.,
INEDTATLIET OEBERLTHIEEERIA TV FEERL.
ThERY, BEHSNDEEIE null Z2RTA TPV FEERT,



int ZBDD: :IsPoly(void) const
BERBSDESICHEENEREESENINESIIDEATRT,

int ZBDD: :Top (void) const
BRBEDHEEESICERTI7TATLEHNDS B, RLGUDIEMKZED
TATLDEHRESERT, null [TLTIE 0 #iRT,

bddword ZBDD: :GetID (void) const
EE5%—EIZKRIET S 1-word DEFANFTZSZRT,

bddword ZBDD::Size (void) const
BRBEDYT T 70HEAHZEERT, null [ZRLTIE 0 &89,

bddword ZBDD: :Card (void) const
BoEENKRIEEDEZ M (cardinal ity) 21RY, null IZxLTIX 0 &R,

charx ZBDD: :CardMP16 (char* s) const
BREENRIEEDEZRH (cardinality) ZRX 16 D—FRETOH
ZERBHTHIVLT S, BRI 16EHRXFIELTsMhBIBED
FCIETEIICARINT S, (FFMEIL C EEERRD bddcardmpl6 %#SER)

bddword ZBDD::Lit(void) const
BREENRIEEFTOR) TIIILE (BREEGEDT7 A4 TLEAHOKLI) %&RT,
null 2 LTIE 0 #iIR9,

bddword ZBDD::Len(void) const
BRBEENRTESNDDT T, RET7ATLEEZZKETCHEEZELHLT,
FDT7ATLEZEZRT, null IZxLTIE 0 1R,

void ZBDD: :Export (FILE *strm = stdout) const
IBDD DAET—R1EBEZX., strm THRET S 774 IILICH AT 5,

void ZBDD: :PrintPla(void) const
BHAESIRIEESZTZRER (pla format) TEEHDIZHHT S,

void ZBDD: :XPrint (void) const



BABEEDS S5 7%, X-Window [ZHET S,

void ZBDD: :XPrintO(void) const
BoBEENTS57%. X-Window [ZHET S, (BEITYIHL)

void Print(void) const
AVTYIRADE, REGED) TIILES. SiRBOBEREZLELEAICHAT S,

bddword ZBDD::ZLev(int lev, int last = 0) const

BABS0 ZBDD [TDWT, sxLMETAND O-RZIEICFZES>TIT>T. 74 TLEHD
LALLDE £ E lev - TVWAERAHNIE., ThEREMERETSHBD AT
TV FEIE—LTRY, ZEHLARUDNE LS E lev ELG->TLAERALITFNIE, last
NEODEEE, levUTELARVMDOHE RERLEMERETSHBD AT FEDE
—LTRY, last AIEEADEEFF, lev L ETHIZEDEREHRLNMET R ET S ZBDD
ATz bHEOE—LTRY, null IZRLTIEnull 289, %46, BDATH b
[ZxLTHDMN UL SetZSkip()Zx 1 EIEFTLTHLC E, #HEN VI DEMNFT Zlev AV
v RAERIZITZ o

void ZBDD: :SetZSkip(void) const
BABEB® B I2DOWT, 0-HEEEIZI-EST=ODMHEN) VU RS, TRLUMNZTE
ARBIZEIE LI,

bddword ZBDD: :Intersec (ZBDD g) const

BRBEE g LORBEEZRT B ATV FEERL. ThERT, EEL5MN
null X null 289, HHMLH SetZSkip0Z 1 RETLTHEL &, @BV IDH
MNFCERIZETTEDS. FIC. BSEEOBD ATV FNETCT A TLEHDEL
NEREIZZL ., gITHRT 574 TLEHDBEHNFEE VLGN EZICAEMNTH S,
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Ny HF—T 74 )L%: "ZBDD.h”
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NEASFFUYH LTSS 5 X BDD, BDDV, ZBDD

ZBDDV DEEHZERT VTR, BIERDESIL 0 HhoRFELSIBEHTH D,

MERTIL BDDV & F#RICH NEREMZERAVZHATREL TS,
HARIREH E1—FEROERY KUK BDDV Di5E & EHT. BDDV_Init() %
RAICEITITE2RENH S, ZBDDV (X BDDV EE%Y .. Hoh LOEIREEET S
BEFELS, BRISTVEALEBRBICEOERDALEZITDOAEAERSND,
ZBDDV R DEE TEIIRA—BLTWWEWMEE, BYLVADERNG 0 ARE
Ehd, READERESHLIGEL 00RSIN D,

EEd 5 EHIE
extern const int BDDV_SysVarTop
extern const int BDDV_MaxLen

extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BEd 55 R R
ZBDDV operator&(const ZBDDV& fv, const ZBDDV& gv)

fv & gv DEBEHNERFELTDRHY (intersection) #XI ZBDDVA T4 b %
L. TNERY ., BREHSNOBFEE RS 1Ol 2Ry, B2EED
null FEICIF. RS T D null 289,

ZBDDV operator+(const ZBDDV& fv, const ZBDDV& gv)

fv & gv DBREFEZRRLT O (union) 2RI BV A T4 FEARIL.
ThERY, BEHSNDFEFT ES 1Ol 2RI, BFESE  null @
BEIZIE. RS 1D null 2R9,

ZBDDV operator-(const ZBDDV& fv, const ZBDDV& gv)

fvOREINER D gv DREINERESIVENEEERT BN ATV b %
AL, ThERT, BRHSNDGEEIE RS 1Ol 28, BL/EEN

null DFEICF. RS T D null 289,

int operator==(const 7ZBDDV& fv, const ZBDDV& gv)
fv & gv DEBEINERIPRICEENEINDER (1/0) R,

int operator!=(const ZBDDV& fv, const ZBDDV& gv)



fv & gV ABREIIZERD I BALLEKEDB 1 DN ELGIEENESIHIDEKR(1/0) ZiRT,

ZBDDV ZBDDV Import (FILE *strm = stdin)
strm THEET S 7 7 M4 ILH 5 ZBDDV D#EEEHAHAHAH. IBDDVA T bEERL T,
ITNFEIRT, T77A4IIERYDE--EEE. EERTHE ull ZiRY,

(FB48)
void BDDV_Init (bddword init, bddword Iimit)
int BDD_NewVar (void)
int BDD_NewVarOfLev (int lev)
int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)
int BDD TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)

NBAISRAAYY K
ZBDDV: : ZBDDV (void)
HAK constructer, #¥HAEE L TEEEEZRT BV ATV FEERT S,

ZBDDV: : ZBDDV (const ZBDDV& fv)
513 fv #4889 3 constructer,

ZBDDV: :ZBDDV (const ZBDD& f, int location = 0)

% location HEE DEINERMNf T, TALUNDERMNO0 &4 >TLVS ZBDDV
AT Y bEERT S constructer, f A null £=>71=1B&IL. location DEIZ
BHhod. 0BEDERN Il £E->TWEATD) FERT,

ZBDDV: : “ZBDDV (void)

destructer,

ZBDDV& ZBDDV: :operator=(const ZBDDV& fv)
BRaBEEIZfvERAL. fvEIRT,

ZBDDV ZBDDV: :operator&=(const ZBDDV& fv)
BREEE fvEDEREBIIERELTDORDHY (intersection) k&, BRBEEIC



RAT D, BEHSMNMDBEIET ES 1Ol 2RAT S, BOBEESFIE
Bl null AEFENTULV=EEL. RS 1O null &£45,

ZBDDV ZBDDV: :operator+=(const ZBDDV& fv)

BRBESE fvEDEEIIERELTOFEU (union) &RkeH,. BFBEHICKAT S,
BEHISINDBEEE RS 10Ol 2RAT S, BOESFELIEEIHIC null A
BENTULBEIZEK, RS 10l &G54,

ZBDDV ZBDDV: :operator—=(const ZBDDV& fv)

BOESOFEIERMNL fvDFEJIERZSIVE-EDEERERO. BHES
IZRAT %, iCEHSNDEEIE RS 1O null 2RAT S, BEXBHFE5I
BIZnull MEFENRTVGESIZEK. RS 1Ol &5,

ZBDDV ZBDDV: :operator<<=(int s)

BRBHDOREIERICHLT, BRI DIETOTA TLEHZ. BERIRA
(leve) M s FDOREL (EEZIZH D) EHOEHRES VarlD) ITTENETNEETHBRZT
/BDDV ZEH L -G EEEZ . BN BERICRAT L. FLRERKRZERKEL L TRY,
ETHRICBEVWVTREROANEHADLEIZL S L5 s EEATIIALAL,
DEGANEHEIHOMNMCOHEELTHEC L, RBEHSNDGFEE., null ZXRT
ATz bERT, BRABEN Ul DEFIFXMAE LGN, sICADEZIEET S
CEIEXTERLY,

ZBDDV ZBDDV: :operator>>=(int s)

BERESOEKEINEZRIIHNLT, BRI LI2E2TOTA TLEREZ. BRIEL

(leve) A¥s FD/INEL (FHRIIZH D) EHOEHRES VarlD) ITTENETNEETHBRZ T
/BDDV ZzH A L -HEEEEZ. BREBITKAT L FHEERRZEAMEL L TERY,
ETBRICBVWTEKRERDANERDIREIZLS L S s EH5EZ TIEAE S,
WMEBZANEBEIHOoMNCHEELTHEL L, BEHANDZEE. null ZXRT
ATV bERYT, BREENull OLEFFIAME LG, sITEADEXEIEET S
CEIXTERLY,

ZBDDV ZBDDV: :operator<<(int s) const

BRBHDOREIERICHLT, BRI I2ETOTA TLESHZ. ERIEHL
(leve) M's FDOREL (LELIZHSD) TEHOEHRES VarlD) ITENETNEZTHBRZ T
ZBDDV R LI-HEEEEZAERL. ThEERT, EITRRICEVLVTREEZEDOAS
EHIPDEIZEDE DT s EHEZATELELLEV, BEGANEREIHOoNLHEE



LTHELIE, BERHSNDFZEIE. null 2RITATOY bERT, BR/EEN
null DEZIXEE LA, sICEDEZHEET S EFXTERL,

ZBDDV ZBDDV: :operator>> (int s) const

BOESOFEIERICHLT, BRI DIETOT7A TLEHEZ. BRIRM
(leve) A s FD/INEL (FRIIZH D) EHOEHRES VarID) ITENETNEZTHBZ T
ZBDDV R LI-HEEREZAERL. ThERT, EITRRICEVLVTREEZEDOAS
EHIPDEIZEDE DG s EHEZATELELLV, BREGANEREIHOoNLOHESE
LTHELILE, BEHSNDESIE, ull Z2RIATOH FERT, BFEEN
null d&EEFATH LA, sICRDEZEET S EFTERL,

ZBDDV ZBDDV::0ffSet(int var) const

BRESOREIERICOVNT, EHEFES var D7 A TLEZEFLRWHEEEN LD
HMAEEEZRT BN ATz Y FEERL., TAERT ., BRHSNDIGEIL.
null 2R34Tz F4RY, BAESN  null o5& & null &Y,

ZBDDV ZBDDV::0nSet (int var) const

HRBHDOREIERICHLT, EHE S var OT7A TLZELCHEEN LD
BAEEERT BN ATy bEERL., ThERT, REHSNDIFEE.
null 2Rk93472x9 b4RY, BAESN N ull o5& Enull ZRY,

ZBDDV ZBDDV::0nSetO(int var) const

Onset (var) T L1-%. THES var D74 TLEZRELFE-EEDRY bLE
RYBVATOxy FEERL. £h%EIRY, Onset(var). Change (var) & i,
var NS JDREGDEHBFSOHEIF. - TyY MELTWSYTIS
FZTDFEFRT I LICHDS, BEHSNDEZEF. null ZRITA TSI +%E
B9, BaESAull Eo=15&F null 2R,

ZBDDV ZBDDV: :Change (int var) const

BREEDT 711 L T, EHE S var D7 A TLOAEZREGSE-EE
ERYTIBINA Ty bEERBL. ThERY, REHSNOHFEL. null
RIATOxH rERT, BREEN null o5& E null 2iRT,

ZBDDV ZBDDV::Swap (int varl, int var2) const
BRBEBEDT S 712 LT, EHES varl Lvar2 74 TLEH%
ANBZ - ESORBEAMAERT BN AT FEERL. ThEIRT, 518E



level TlE#HK ., EHBE B THEZ B ELITEE, BEHSNDEBESIE. null &
RIATCzH FEET, BRES N null DEEIE, null B9,

int ZBDDV::Top(void) const
BREBOEINEROPT, BRITS7A TLEHDS bixLMDIEREHEFD
TATLDEHRESERT, null ITRLTIXO0ZRY,

ZBDDV ZBDDV: :Mask (int start, int length = 1) const

Bo2BES0%E start FEMN L F (start+length) FE X TORINERZZL.
ZTOMDEFNERZ 0 (FEE) &LEBNA TV FEERL. ThERT,
RRHSNDBEE RS 1Ol 28T, BaESE N null DFEIZE, RS
1@ null 23RS,

ZBDD ZBDDV::GetZBDD(int index) const
BEHSBESNE index BEEDEINEZDBD ATy FEERL. ThERT,

ZBDD ZBDDV: :GetMetaZBDD (void) const
BEHOBESNDAREBEEZRIT BD ATz b (HAEREHZST) ZRT .

int ZBDDV::Last (void) const
BRBEEN (BEKDHD) BIERDHD, RKDEBEREFSERT, null [2x
LTIX0%RY

bddword ZBDDV::Size(void) const
BREBDY S 7D R ERYT (HILEREHICET HEHRIETEELELY,
nul l 123 L TIX 0 &89,

void ZBDDV::Print(void) const
AVTYIRADE, REGED) TIILES. /— FHOBERFZELEAIZHEAT S,

void ZBDDV: :Export (FILE *strm = stdout) const
IBDD DAET— 2B EZ. strmTHRET S 7 7M1 IILICH AT 5,

int ZBDDV::PrintPla(void) const
BHoEBIARITEGEZREKX (pla format) TEERNDIZHE AT S, BEEDEIL.
BEOFRY, LEHSNDEEIE. HEAhZFEHL 1 ZRYT, BHaEENnull D



BEIZIE, MLHAET 1 2RT,

void ZBDDV::XPrint (void) const
BRBEEDY S5 7%, X-Window [ZHET 5,

void ZBDDV::XPrintO(void) const
BoBEENYT S 7%. X-Window [ZHET S, (BEITYIHL)

Tokkkokkok kol kol kiokkiokokiolokklok kol kol katolkaiolokoilok kol kol katokkatolatolokaiokkookok ok ok ok
PSR4 Ctol ——EREHEGEERES (BEREHBARAS FaEX) 2RITIIX
Tokkkokkok ko kol kiokkiokokiokok ok kol kol kakolokiolkoilok kol kol katokkatokatolokiokokookok ok ook ok
ANyHT—T7AI)L%&: “Ctol. h”

V—RIT7A4I)LA: Ctol.cc

NEHSEFEUREH LTS 5 X ZBDD, ZBDDV

BUEHEGEERAERI VTR, BYERGEREL. BEREDT A TLORED
HEEEERLITDEATHOT. UENIDBRERDERDEZR O LA TES,
RET—2 [FBHEZFSEL, B ZAVTRREENATNS, (DEHREZRALT
WAH BHLEHERFRICRBESIND  BEREOHHAD LREFIWI00FELZ>TEY,
REMICEEFTRHTH D, (FELITBAKRELLLHENEBEREIIETT S,
REHSNDFZEF, Ctol Null ) 2RI (LLTF. null EMFES),

BEd HEHIE
extern const int BDDV_SysVarTop
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BiE Y 55 ERREER
int operator==(const Ctol& a, const Ctol& b)

22MCtol TPV ba bARLEHEHEEEEEZRT Lo 1.
T3 THITNIE 0 #iRF, Ctol_EQ) ELIXEKRIES DTHEE,

int operator!=(const Ctol& a, const Ctol& b)
2DOMCtol ATV Y ba bARUCBHEREBEHREZRITHSIE 0,



Z5THEINIE 1 #RY, Ctol NEQ &LITELRIES DTEE,

Ctol operator+(const Ctol& a, const Ctol& b)

22MCtol ATz ka bDEMM RETIERELTOEKEDME)
ZRICol 7TV FEFHLLERL, ThEEELTRY, BEHSND
T\EEnull ZRY, 5I8ICnull AEFENLESE Il ZRT, HHSNID
BRIETS—¥TI 5,

Ctol operator-(const Ctol& a, const Ctol& b)

22MCtol ATV ha bDEME RETIERELTOEREDHE)
ZRICol 7Tz FEFLCAERL, ThEEL LTRY, BEHSND
HmEIEnull 2R3, 18I null AEFENLHZE> null Z2RY, HiHSND
BREFIIS—8KTY D,

Ctol operator*(const Ctol& a, const Ctol& b)

2DMCtol ATV Y ba bDEMEERT Ctol A T2V FEFHLLERK

L. EhZlELLTRY, RBEHSNDEFEEE null ZRY, 5IHIZnull hEF
NEFEFnull ZRY, IHSNDBERFITS—KTT S, CORMBERER.
AaNEBEXREDDEFRF1 DI DRYHLTCTELILTOMEEICTDODVTEEZITL.
TNoDRMEROLDZIDTHS, BILTATLEHZ 2R L THLREEIC(GE
BolWlE (v x v=Vv) ZBRHE. BEREHOZELORE L ZFERKDERT
Hdo PIZIE, x+2y)x+3y) =x+6y+5bxy &#id,

Ctol operator/(const Ctol& a, const Ctol& b)

220Ctol ATV ba bDEHREDEERT Ctol T2V FEFHL
CERML. ThZEEELTRY, BIEHSNDBZEE null 2RI, 515U nul |
NEFENDHEEF null ZRY, BENLETEVINGNEEZIX, EHED/NE
WAICHTIVIETS (B1:10/(-3)= -3 ), ¥ b N"ZEX (HUOHEEEERZRHD
£8) OBEE. bOFALERZ 1 DT DRYHLTREZTIEEIZT.bDED
BRTE->THHEIILTEFNLIHEELERDEESZ. b2ARTEI L TDEL
EET D, cOEE, FHEETEROEREG. MBABEICHRT IHEEELERD
BREOHTHEIMEIR/NTHILDEZLAROBEDEHELT S,

BZIE, 20x+12xy+10y+8) / @ x+2 DFA.

20 x + 12 xy+ 10y +8) /(3 x) =6+ 4y,

20 x +12xy+ 10y +8)/2=10x+6xy+5y+4

BT, EAKDEIE 4y + 4 L1325,



Ctol operator%(const Ctol& a, const Ctol& b)

220Ctol ATV ba bDEBHREDERERT Ctol A T2V FEFHLL
AL, ThzxEE LTRY, BEHSNDZEE null ZRT, 51T null NEF
NEFEEFnull ZRY, BHOT A TLEHNEFEFNTLLHEETE.
(@%b)=a-(bx*x(@/b)) ZHEETLIICHET S, (HI) -10 % 3 = -1,

Ctol Ctol Null (void)
IS—OREHIMEZRT Clol ATz F(ull) ZERL. FENZEIEE LTRT,
ERORNAEILBDD(-1) TH B,

Ctol Ctol_ITE(Ctol a, Ctol b, Ctol ¢)

if-then-else DEHE. T bbb alCEFNLHEESEERICHLTEIbOT—2ZERL.
AlCEFNLGVVEEEERICHLTIE, cOT—R2FRELIZ&LS54Col # TPV b %
HLLERL, TnERT . EBEHSNDERIET null Z8Y, 58I null NEFN DS
BlEnull ZRY, alCEALTIE, 0 LMOEBRIEFET LRILERZRD,

Ctol Ctol_EQ(Ctol a, Ctol b)

altbDILELKEZ—ATOLNDEREZF OHELERICDOLNT, a &b TEHEN
ZLVVEEEEREHERMYBLEEEEZRT Col 7TV FEFHLCERKL,
TNERY, BERRILEBEEFHOREERT I —ILHEEEEE (BRIER 1 £30)
L13%, operator == LIFEHERMNES DTIEE, BEHSNDIEEE null #RT, 515
null BEFENBEZEF null BT,

Ctol Ctol_NE(Ctol a, Ctol b)
altbDILELKEZ-—ATOLNDERBEZFOHEEERICDOLNT, a &b TEHEN
ZELLGVVEEEERETZERMYHLI-EEEZRT Col 7702 FEFHLSERL,
TNERY, BERRILEBEEFHOREERT I—ILHEEEEE (BRIERX 1 £130)
L 7%, operator |= L(FEKRIGES DTEE, BEHSNDFEE null Z2iRY, 5%
null MEFENBEEIE null 28T,

Ctol Ctol_GT (Ctol a, Ctol b)
atbDALGKEL—ATOLNDEYREBEZHOEEGEERICONT, adEND KLY L
REVVEEGEERLETERMYBLEEEZRT Clol 770z FEHLCAERL.
TNERY, BERRILEBEFHOREERT I —ILHEEEEE (BHIER 1 £30)
5%, BEHSNDESE null ZiRY, I8l AEFEFNLBZEE ull ZiRT,



Ctol Ctol_GE (Ctol a, Ctol b)
atbDALGKEL—ATOLNDEYEBEZHEOEEGEERICONT, adEND KLY L
INELKGEVEE R ERETERMYHLI-KEEZRT Col 7700 FEFHLSERKL,
TNERY, BERRILEBEFHOREERT I —ILHEEEEE (BHERX 1 £F0)
L5 %, BESHSNDESE null ZiRY, I8l AEFENLBZEE Il ZRT,

Ctol Ctol_LT(Ctol a, Ctol b)
atbDALGLKEL—ATOLNDEYREBEZHEOEEGEERICONT, adEND KLY L
NEVEEREREHERMYB LEEEERT Col 7TV FEFHLCERL,
TNERY, BERRILEBEFHOREERT I ILHEEEEE (BHER T £30)
E1h%, BESHSNDESE null ZiRY, I8l AEFEFNLBZSE null ZIRT,

Ctol Ctol_LE(Ctol a, Ctol b)

altbDVLELLEL—ATOLNDEYRBELZF OHEEERICOVT, aDENb LY D
RELGUVEEEEREZTERMYHLEEEEZRT Col 7TV FEFHLCERKL.

TNERY, BERRILEBEFHOREERT I —ILHEEEEE (BRIER 1 £10)
L5 b, BEHASNDFEF null RS, 518 null NEFEFNLBZEIE null ZiRT,

Ctol Ctol_Max(Ctol a, Ctol b)
atbDALGLLEL—ATOLUNDEREBEZHEOEEGEERICONT, ad{EELE b DED
REVWAZESMEEEEEDCol # TPV FEFHLCERL., TNERT,
FEORENELLIGEXEOHENEEIN S, AT THNITHEIED /NS VAL
BEINnd, TRHSNDFZEIE null 28T, 518 null AEFENSEEIX Il ZRT,

Ctol Ctol_Min(Ctol a, Ctol b)
atbDAOGLKEL—ATOILNDEREZHEOEEGEERICONT, adEE b DED
INEWAZESHEEEEDCtol 7 T2z FEFHLCAERL, ThERT,
FEORENELLIBETAOHENEINS, BHRLTTHNITEIEDKRE AN
BlEnd, BERHSNDEEE null ZRT, 18I ull NEFEFLDEEIF null 2RT,

Ctol Ctol_atoi (char* s)

s DIETHFXFIEHMBICERL., EREDHZHF Dol AT FEHLL
L., ThEEELTIRT, BFEIE10ESHE L TERT HH. XFIHDEEE
AOX T FERIE 0 THRESGEICIT 16 SR, 0B Fi(E 0b
THFELIBEIL2EMTERT 5, TNLUNDTEEGEXFEEOXFIIH



THBEFRIEL GV, MEIFI10BEY FETEELEFIRICNETE S,

Ctol Ctol_Intsec(Ctol a, Ctol b)

220Ctol A TPz ba bICEALT.(-)EBDBE Y FTEDEKEETE (intersection)
ERTCol ATV FEFHLLERL. TNEEL L TR BEBIEHSNDZEE nul
ZiRY, 518 null AEFENSGEEE null 2R,

Ctol Ctol_Union(Ctol a, Ctol b)

220 Ctol #ATPxV ba bITEALT., () EBDBEY FTEDEEF (Union)
ERTCol ATV FEFHLLERL. TNEEL L TR EBIEHSNDZEE nul |
ZRY, 58 null NEENDBZEIE null Z2iRT,

Ctol Ctol Diff(Ctol a, Ctol b)

220 Ctol TPy ba bICEALT. (DEHDBEY FTLDEEZE Difference)
ERTCol 7TV FEFHLLERL. TNEEL L TR EBIEHSNDZEE nul |
ZRY, 58I null NEENDBZEIE null ZiRT,

Ctol_Meet (Ctol a, Ctol b)

a &b DMeetBEE KnuthAX4E 10141 BH: EEMBE203SHE, =L, BHRED
EADEREITHR) ICKYVBONEIEEERT (ol TPV FEAERL. ThERT
EEHSANDIGEIE, null 2RIATSH FERT, 518 null 25XE=HBEIZE
nul |

ZiRY, CDMNeet BEIFZ. aDBERLEDDERFZ1 DI ODRYHLTTEEHL2TOHMEEE
[COVWTHBED7A TLHEEEZMYHL, ThoDBMZERDLIEDTH S, hld.
BHRBOZEXDREELXToBEROANS, | ROEHEHEHEL T, 2ROEHF
TRICEEMATHLIEZLDEEZTEL, HIAE, Meet(x + 2 xy + 3y, x +y + 1)

X+1+1+2x+2y+2+3+3y+3=3x+by+10&%%,

Ctol Ctol_LcmA(char xfnamel, char *fname2, int th)

fnamel THRET BERDIT7AILMS FIMI ROFI—9 T+ —I Vv bD LS UHFH P 3
UT—RAR—REHEHAH. LIN7ZILT) A LEFRANT, BE th EUEHRTS58HT
ATLEEERYT Clol 7TV FEERL., TIh%ERT, fname2 [Z NULL LISV HERE
SN=BEEIE. EREF T 7ML EHEHLAAT., TOIEFTLOIMN ZETT 5, iLlEHSN

DIFEE null ZRT T 7AMIUFERARAICKRBLI-BERFISI— A vtE—DFHAT S,
(LONBEED A Vv FIFRIEA VR F—ILT HLEHY)



Ctol Ctol_LcmC(char *fnamel, char *fname2, int th)
fmm1TFET%%W@??%»#%FW[N)??—??T—?vh@F?)ﬁ?&a

—RAR—RFEFwMARAA, LM T7)LT) XLZERANT, BE th B EHIRY S48
&747A$A€§TCmITjﬁlﬁFﬁiﬁL~%h%ﬁTQMMﬂENMLM%ﬁ
BESNFGHEEF. EREF T 7/ ILERARAAT., TOIRFTLOIM 2%£179 %5, RIEH
ASNDHZEE null ZIBY, T7MLUERARAHACRBLIEBEFIIS— A vtE—TFHA
5, (LMEEED AV Y FIXRES VA F—ILTDREHY)

Ctol Ctol_LcmM(char *fnamel, char *fname2, int th)

fnamel THET DLHD I 7AILID FIN ROFI—9 74—V D S 3
OT—AR=REHEHAH, LIMTZIILTY XLZEZAWNT, BE th EULHIRYT 51K
H7ATLEEZRT Col 7Tz bEERL. TNEIRT, fname2 [T NULL LASFAY
BESNHEE. EREFT 7/ ILERARAAT. TDIEFTLOIM 2%£179 %5, RIEH
ASNDHZEIE null ZIBY, T7MLUERARAHCRBLIEBEEXIS— A vtE—TFHA
T5, (LOMBEED A VY RIZRLEA VA M—ILT 2RHEHY)

Ctol Ctol LcmAV (char *fnamel, char *fname2, int th)
Ctol_LemA EFEAERLUED. ENTFNDT A TLEEEDHEREREEZEE L 1= Ctol &+
Tz bEERL.FNERT, (LCMBEED A Y Y FIXFI&EA VA M—ILTE2REHY)

Ctol Ctol LcmCV(char *fnamel, char *fname2, int th)
Ctol_LemC EFEAERLUEDN. ENEFNDT A TLEEEDOHEREREEZEFE L 1= Ctol &
Tz bEERL.FNERT, (LCMBEED A Y Y FIXEL&EA VA —ILTE2REHY)

Ctol Ctol_LcmMV (char *fnamel, char *fname2, int th)
Ctol_LemM EFEAERLUED, ENEFNDT A TLEEEDHEREEZEE L 1= Ctol &
Tz bEERL. FNERT, (LCMBEED A Y Y FIXEL&EA VR —ILTE2REHY)

(B48)
void BDDV_Init (bddword init, bddword limit)
int BDD_NewVar (void)
int BDD_NewVarOfLev (int lev)
int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)



int BDD_VarUsed (void)
int BDD TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)

DRIV SAAVY F

Ctol::Ctol (void)
H K constructer, ¥HIEL LTEES (2 THDEXRDEHN0) &XT
AT H bEERT S,

Ctol::Ctol (const Ctol& a)
Ctol # T2z bDaE—%4RT 5 constructer,

Ctol::Ctol (const ZBDD& f)
BRBEOAET—2DBD ATy +f 5% % constructor,

Ctol::Ctol (int n)
EnDEHE (74 TLEHIEKELLGEWEESYE) OFNLLIEEEEESERT
Ctol # 72z FHEHXERT % constructer,

Ctol::"Ctol (void)

destructer,

Ctol& Ctol::operator=(const Ctol& a)
aZzBNBEHICTKAL. ThzEEL LTRY,

int Ctol::Top(void) const
BRBESDOHEEERICET HIERDOP T, ZEDIEHL (level) ZHFD
THNES (VarlD) 2i1RT, level DEFDELEDNDERTHITTIE
BOOTES, ZHITRFLLGL OFLEEHTD) OEEFE0ZERT,

null @& ZFIF0FIRY, Ctol V SRATEHBREZRI -OICHRKGEHNZE
FHLTHY. TOEEHESIL 1~BDDV_SysVarTop (=@F 20) £THEHFE
HoTW5,

int Ctol::Topltem(void) const
BREBOHEEEEICETIERNDD T, BRUEEZKRT -OHDH*



THEBRVTREDIES (level) D7 A4 TLEHNDEE (VarlD) 1KY,
level DIEFDILDERTHITTIHEAVDTIEE, BHMEOEHBEOHEED
HAEHLEESITHLTIZ0ZEZRT, null DEZFIF0 %IRRT,

int Ctol::TopDigit(void) const
BREENEELTOWSEHRBEIZONT, (DEHTRELIZEETORLMAHTD
&S (M) 2R3, ZESICHLTIEZ0ZERT, null DEFF0%ERT,

int IsBool (void) const
BRBEENT—ILEES (BHIEN0FEET) THAINESIHDERL/0) %R,
BaBEE&MAnull Eo=8B&8I1%1 2189,

int IsConst(void) const
BRBEENEHIE (74 TLEHITIKELLZIE) OANLELINE SIHD
EBA/0)ERT, BoEENA Ul EFo=1581F1 #RT,

Ctol Ctol::AffixVar (int var) const

BB’ RTHEERESICHLT, EHES var O7 4 TLEHERERICHM
Lz EDHMEEEEERT Clol ATV FEFHLLERL, TEERT,
EHVETRAEATOVEHEEERICOVTIE. COEEIZKDEREEL,
Ctol 7V SRATREBREZRI -OICHHRLGERZFALTEY.,. TOEHES

[& 1~BDDV_SysVarTop (=@% 20) £ TOEHBEELLZ>TLVSD, AffixVar EE TIE.
BAERERTLT7A TLERERAKRICUES LD,

Ctol Ctol::FactorO(int var) const

BERBS%. ZEHES var DEHTE L ZTDERERT, THhhbEH var =

SFELVMEEEERZIANATHMYELICol A7V FEERKL. ThERT,

REHSNDBZECEFBEEN null DEEFICIEnull ZRY, Ctol VT XTIE

BEMEFRT=-OITHBRLERFFRALTEY. TOZEHFS(L 1~BDDV_SysVarTop
(=@%E 20) ETHEFEL > TS, Factor0EETIX, BHREMRTELT7 A TLEH
EREERICALEEI LD,

Ctol Ctol::Factorl(int var) const

BREEZ. ZHES var DEHTEI - ZDEERT, ThabhbEH var &
BUHEEEREZIANATRYEL. TOERERNLZAEHZTE]YBRL V= Ctol
TV FEERBL. ThERT, RIEHSNDBECEFESEA null DEFITFE



null 2189, Ctol Y SR TIIBRELZRIT =-OICHEKRLEREFERALTHY.
ZFDEHESIL 1~BDDV_SysVarTop (=@ 20) ETOEHEL->TLVS,
Factor1 JEE TIX. BHERTELT7 M TLEHLERAHKICZAEZIW S,

Ctol Ctol::FilterThen(Ctol a) const

BRBEDODT—2D56, all&8FnNSHEEERICEATLHILOETEMEERE L
Ctol # T2z FEFHLLERL, ThERT, BEHSNDFEE Il ZRY,

SIECESBEEA U OFEEF Il 2RY, FHERTEEGEES alCBEL T,
0O USNDEHETETT LERILEKRZEFD,

Ctol Ctol::FilterElse(Ctol a) const

BAESDT—ED55, all8FNLGMEEEERICEATHL 0L T EMEER L
Ctol # T2z U FEFHLCERL, ThERT, BEHSNDFZEE Il ZRT,
SIECESBEEA Ul OZEF Il 2RY, FHERIEEGEES a L T,

O USNDEHETELT LRILEKRZFD,

Ctol Ctol::FilterRestrict(Ctol a) const

BRBEDT—2D55, aDHEEEROFOLLECEL1DFAETEHLS5LHELE

I EHMEHERL-Col 7Tz FEFHLLERKL., ThERT, RIEHSND

BEEnull 28T, 5I8PEREEL null DIFEIEnull 2RY, FHEEZRITHEHEE
BalCEALTE, OLNDERERZFETT LRILEKRZR D,

Ctol Ctol::FilterPermit(Ctol a) const

BRBEDT—2D56, aDHEEEROFOLLECEL1DIIBEIND&SL
HEERTEHMEER Lz Col ATz H FEHLLAERL, ThERT, TE
HAINDEZEF null BT, 5I8CEFESE N null DFEF null 28R, FH%E
RIEEEESalCALTE. OLSNOEHEEETI ERLEKRZRED,

Ctol Ctol::FilterPermitSym(int n) const

BRBEDT—2D56, 7ATLEHENAnBLUTOHEE T E2HEERLT
Ctol # Tz U FEFHLLERL, ThEERT, REHSNDBZEE null BT,
sICBESEE N Ul OFEFnull 2R, FHERITHEEEES a ITBHL T,
0 LN DEHEIZLTI LRAILEKEFD,

Ctol Ctol::Support(void) const
BEREBOEEICENST7A TLEHEL, TNOoOT7A TL1ETOZE



FLIBERERT Col ATz H FEEFBL. FhERT, BEHSNID
BEIE. null 2RIA TPV FERT,

Ctol Ctol::NonZero(void) const
BRESICEFNIMEGEEREIRTHELCol 7TV FEFHLLERKL,
TNERT, OUNDOBEHEZH OHEEEREZLTIICERIELI—IILEEE
SETERTHEHETEH D, BEHSNDEEE null 2R,

Ctol Ctol::Digit(int d) const

BR2BESOE JHBEDHEEEREERT Col A T2V FEFHLERKL.
TNERYT, BEHRIT-ILHEEEES BREGOOFE) &£45,
BRBE& A null OF&EFnull 289, dBAEDEEEFIS—8TT 5,
EEHSNDZEE null 28R,

Ctol Ctol::EQ_Const(Ctol a) const

BRESDZHEEERL aDERE (T4 TLEHITKEFLLWVWER) ZHEKL.
ZTOEHENELMEEEDAEME LIz Clol T2V FEFHL CHERL.
TNERY, BERRILEBFHOREERT I —ILHEEEEE (BHER 1 £=30)
L%, BEHSNDOBZEF null BT, 5I8CEFBEEN null DFZEF null ZRY,

Ctol Ctol::NE_Const(Ctol a) const

BRBESDZHEEERL aDERE (T4 TLERITKEFLGVWESR) ZHEL.
ZTOEHENELLLGWVEEEDAZHE L= Ctol T2V FEFHLIERKL.
TNERY, BERRILEBFHOREERT I —ILHEEEEE (BHER 1 £130)
L%, BEHSNDBZEE null ZRY, 5I8CEFBEEN null DFZEE null ZRY,

Ctol Ctol::GT_Const(Ctol a) const

BRESDODZHEEERL aDENE (T4 TLERIKEFLGVWER) ZHEL.
BHRENaDEHELYKREVEEEOAZHEL-Ctol 7TV FEHLERL.
TNERY, BERBRRILEBFHOREERT I —ILHEEEEE (BRER 1 £=30)
b, BEHSNDBZEF null ZRY, 5I8CEFESEN null DFZEF null ZRY,

Ctol Ctol::GE_Const(Ctol a) const

BNESORHEEERL aDTFHIE (TA TLERITKELLGVESR) ZHEL.
BREN N aDEHELY /NS CBVVMEEEDAHEME LIz Clol 7 T2 FEHLL
AL, ThERT, BERRILREGOBEEZRT I ILEEEEES (BB 1



F-1%0) 455, BEHSNDEBESII Il #iRT ., BIHOLESEEN Ul DIBEEIE
null ZiR9,

Ctol Ctol::LT_Const(Ctol a) const

BRESDEZHEEERL aDERE (T4 TLEHRITKGFLLAWVWER) ZHEKL.
BRENaDERELY NS VEEEDOAZHEL-Clol 7T FEHLCERL.
TNERY, BERRIEBFHOREERT I —ILHEEEEE (BHERX 1 £F0)
L1 %, RBEHSNDEEE null ZRY, 5IPLEFBEEN null DIFEF null ZiRT,

Ctol Ctol::LE_Const(Ctol a) const

BOESOSZHEEERLE aDERE (T4 TLERITKELLGVESR) ZHERL.
BHENaDERELY XKELLGEWMEEEDAZHEB LIzCtol #T72y FEFHLL
AL, TNERY, BEERRILEBFHEOHEERT T-ILHEEEERES (BRIEL]
F1X0) 455, BEHSNDIZES I null #iRY, SIHCELPEEN Ul DIFEE
null &9,

Ctol Ctol::MaxVal (void) const

BRESNECHEEERDOP TRADEHREELZRT. EHEOCol A T2V b %
FLCAERL, EnZEELE LTRY . RIEHSNDEEE null ZRY,
BoESENull OFEEnull Z2:RY,

Ctol Ctol::MinVal (void) const
BRESIECHEEEROPTRNDEHREELZRT. EHEDOCtol T2V b %
HLCAERL, EnZEL LTRY,, RBIEHSNDFEEE null 2R,

BABE&M null OBEEFull 287,

Ctol Ctol::TotalVal (void) const
BRESOZHEEEROEYEDCHKRIERT. ERED (ol ¥ TPV +E
HLCAERL, EnZELE LTRY, RIEHSNDFEF null ZRY,
BoaBE&M null OBEEFull 28,

ZBDD Ctol::GetZBDD (void) const
BRrEBORET—2DBD ATy FE2ERLT. ThEET,

Ctol Ctol::CountTerms(void) const
BRBEENETHEEEZORMERT. EHEDCol ATy FEHLLAERML.



FhEEELTRY, BEHASNDBEEIE I 28T, BoBESN null DFEIE
null ZiR9,

Ctol Ctol::Abs(void) const
HRBEOHECEEDBEYELMEIEICEETRA - Col 7Ty FEHLL
A EL. ThERT, BEHSINDBEIE ] 2RT, BHBEEA Al DIFEIE
null &9,

Ctol Ctol::Sign(void) const

BOEESDHEEEEDEERDASERAN. EGo 1, BLo-1 DBYPEICES®Z -
Ctol 7 T2z FEFHLLERL, ThERT, BEHSNDHFEE null ZRY,
BRE&A null OFEF null 289,

Ctol Ctol::operator -(void) const
BERNEBOHEEEENEHENEEFZRESE-Clol ATy FEFHLIAERKL.,
TNERT, BEHSNDESE null ZRY, BESEELN null DIFEIE null #iRT,

Ctol Ctol::TimesSysVar (int var) const

BRESICERES var OFKREHEHTELTHELONS (ol 7T FEFHLL
AL, TnERY, BEHSNDESIE ] 2R, BESEEN null DIFEF
null 289, Ctol V SRATIEBEHEZRI =-OITHERLGEREZFERALTEY.
TDEHZESIL 1~BDDV_SysVarTop (=@% 20) £FTOHEHELLGE>TILVD, FELESID
var Z 5 Z -8RI 5 —8T9 5, KERECDD2DOREFZHITETLHELD
BRZERED,

Ctol Ctol::DivBySysVar (int var) const

BRNESZENES var OFKREHTEIVELTHE LGNS ol 7T 9 FEFHLL
L. TnERY, BEHSNDESIE I 2R, BEF/EEL null DIFEF
null 289, Ctol V SATEAEBREZRI -OITHRGEHRZFERALTEY.
ZTDEHFESIL 1~BDDV_SysVarTop (&% 20) FTOHBEEL L > TS, FEND
var Z5 2GBTS —8T9 5. KERECDD2DREFTEIVETLHELDS
BRZERED,

Ctol Ctol::ShiftDigit(int power) const
BERBEICEENLIZHEEEEROBYEEZ. Hi¥lpower 1T T FSETHELND
Ctol # 70z FEHLLERL, TNERYT, RBIEHSNDIESIE ] #iRT,



BHoBEEMNnull OBEIEnull 28T, power NEEDNBEITES T b (-2 DREFFEE) .
BDBAIFAEY IR ((2OREZTHDEIVE), 0DFEEIFXEIELTL,

Ctol Ctol::operator+=(const Ctol& a)

BB L aDEMMEENBHFICKAL. ThzEE LTRY, BEH
AShDFEE ull 289, BABEFLEEIEA null DFBEIEnull 2RT,
EMFD ML operator+E SR,

Ctol Ctol::operator—=(const Ctol& a)

BRNESEL a0EMEZBFBHICRAL. ThEEELLTERY, ELEH
SNDFEE ull 289, BRABEFLESIEA null DFEIEnull 2RT,
EiTEDFEMIL operator-= 588,

Ctol Ctol::operatorx=(const Ctol& a)

BRBH L aDEMBEZEFBEEICRKAL. ThEEE LTRY, EBEH
SNDFEE null 28, BRBEFLEE5IEA null DF/EIE null 2RT,
HMFED ML operatorxE SR,

Ctol Ctol::operator/=(const Ctol& a)

BREHE aEYBREOEZENBEHITKAL. ThEiEL LTERY,
REHSNDFEF Il ZRY, BABESFEESIEA null DFEF null 2R
T, BYMREDMIE operator/ESH,

Ctol Ctol::operator%=(const Ctol& a)

BREHE aDEYHREORRZEFBHICKAL. ThziEELELTERY,
REHSINDBZEF I 2B, BXEFFIEEIEA null DFEF nul | 2R
¥, BHIREDEMIT operator/, operator%ZSHg,

bddword Ctol::Size () const
BREBDYT S 7DEHREERT, null DFEEIX0 %KY,

int Ctol::GetInt(void) const

BRBEDOEHE (74 TLERIKFLLZVWER) DEZRY, BEHEMN
2Ew FMZIRELHEWMEEIX, T2 EY FDHAZEEZNET S, null @
HBEIF0FRT,



int Ctol::StrNuml10(char* s) const

BOEESOERE (74 TLEREKELLGEVWER) DEZRT 10 £8XFI %
L. sHOIRFEDIEHICESTAD, s ITIEFFNIC+HRLEMHEE (HE10/1N1 )
FHRELTEMGEITNEGES AL, BBOELREE 0 2RI A, LEHSNDIG
B .l DEFFTERYT, COEEXFIAICIE0"NAS,

int Ctol::StrNum16 (char* s) const

BROEHESDERE (74 TLEREKELLEVWER) DEZRT 16 £HXFI %
AL, sholRFELSEEHICESTAL, sITEFRNCHH4AHEE (HFIE 10814 )
FHRERLTEMEITNEGS AL, BBOELREE 0 2RI A, LBEHSNDIG
B .l DEFFTERYT, COEEXFIAICIE0"NAS,

void Ctol::PutForm(void) const
BRnBEEEZHARADOTIFX MIITREL, BEHAITHAT S,

void Ctol::Print(void) const
BREBOART—2EHREZEHRAICHAT S,

void Ctol::XPrint(void) const
BRBEDAET—421EHRZE X-Window IZHET 5,

void Ctol::XPrintO(void) const
BREBORAHBT—21FHRZE X-Window ITHET 5, (BEREFFELEVMRETRTT 5.)
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AN SEFEURHE LTSS 5 X BDD, ZBDD



ZBDD ZAWT, BAMMRERZRLEVSATHSH.,. BANRREXIHEED
MESTHY. BARITIILOBEEETHS, VT IILEETNENDAN
ERIZOVWT, EVTINERITIILD2EEZERAT S, 1 D2DHEEIC,
BLCANZEHOEEGRMAD) TIILHBRBKICEENSDZ 1LY, SOP_NewVar ) &
AWTERZESE IS EITKY, EYTIILOEHES VarlD) (X (2 k) &,
BUTIILQ2 k- DEIEIYHBTON S, BID & SOP ZRFFICHIGSETHESHZRIL.
BDD MAAZEHIESOP DIEY) TFILDEHES (VarlD) ZEAT 5,

(fEAH)

int var1 = SOP_NewVar () ;
int var2 = SOP_NewVar () ;
int var3 = SOP_NewVar () ;
int var4 = SOP_NewVar () ;

SOP f1 = SOP(1). And1 (var1);

SOP f2 = SOP(1). And0 (var2) ;

SOP f3 = f1 + 2;

SOP f4 = f.And1(var3) + f.And0O(var4);
f3.Print();

f4.Print();

BEEY 5 EHE
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

B:EY 55 ERRE%K
int SOP_NewVar (void)

FLLWUTIIIL (EAE1HH) ZEBL. EYTIIILOEHES GBFF VarlD) &89,
BYTILOVarIDIFE) TIILEY B 1T NSVHIEE LGS, VarlD [E 155
IREDEH T, SOP_NewVar () F71=I% SOP_NewVarOfLev() % 1 RIEFTT ST &I

2T DOREHMEINIRS, £ L= T ILD ZBDD EBEANELL GEFF level) (X, VarID &
BLEEED, )T IILOEHIRZKIEBD MaxVar 282 5ET5—FHALT
BEERTIT S, GH. RMITBDV_Init) THMEE LF=HEE (SOPV U S XZH/KSHE
IZIE. WA TLRBIZEHLEHLN DD T, VarlD (& (BDDV_SysVarTop + 1) Hh 5
BtE L. IBIC1 FoORELREELED,



int SOP_NewVarOfLev (int lev)

LTI (EE1#) ZEBL. EYTIILOEHES B VarlD) R,
BYUTILOVarIDIFEY TIILEY B TPNEVEIEE GRS, VarID X1 55

ThE HEHH T, SOP_NewVar () F7=I1d SOP_NewVarOfLev() % 1 [ERTT 5 &I
2FDORELENRD, £FT S TF/LD BDD BEANELL GAFF level) &,

518 lev THELEL LD, EITHICIEG lev D) TIIILAT TIZHFEREL TV
HEE. lev LEDZE#HZ 2 DFDLEICT S LT (level 22 FDEMSET), M=
ETAIZHLWITILERAT S, 518 levid 2 UEAD ITBEAMETEROU TIILD
BEH2I U TOBBETHRINELGRSLEV EI TRINEISI—FZHALTEERTT S,

SOP operator&(const SOP& f, const SOP& g)
f & g dXRHY (intersection) KT SOPA TPy bEEKL. ThERT,
EEHSANDGERSIHIC | AEENTULSEZ(ZE null ZiRT,

SOP operator+(const SOP& f, const SOP& g)
f &g DEVWUnionNZRTSOPATS VU FEERL. ThEERT,
SREHANDEEOSI Il NEFATWBEEIZIEnull 2RT,

SOP operator—(const SOP& f, const SOP& g)
f 2o g Z5|WVEREEEZRTSOPA Tz FEERL., ThERT,
EHANDEEOSI Il NEFA TSR EZIZIEnull Z2RT,

int operator==(const SOP& f, const SOP& g)
f &g hRLEENESIHDERE(1/0)FIRT,

int operator!=(const SOP& f, const SOP& g)
f &g NERLEBZEENESIHDERE/0)%ERT,

SOP operator*(const SOP& f, const SOP& g)
f &g DEHE EMEE) 2RI SOPATCzH rE2ERL. FhERT,
BEHSNDIBEPSIHEIC | AEENTULSEZ(CTE null 2R,

SOP operator/(const SOP& f, const SOP& g)
f % g TEI>1=B (Weak division) #&RF SOPA T4 FEERL.
FNERY, BEHSNDBEEPTIEZnull AEFERLTWWB EE(TIEnull Z1RY,



SOP operator%(const SOP& f, const SOP& g)
f % g TE-1=%Y Weak division DE|FR) 2RI SOPA T xH FEERBL.
FNERT, BEHSNDEBEEOTIHEIZnull AEFERLTWWB EE(TIEnull Z1RY,

SOP SOP_ISOP (BDD f)

BDD THEZ oM f-REREK fICHL T, TDFARBEMBERT SPA TV + %
AL, ENERY ., REHSNOFZEPLSIHKITull AEFN TS EEITE null
ZiRY,

SOP SOP_ISOP (BDD on, BDD dc)

oty bk on, FOr77tEy b dec OMICK>TREINDHEBEEICHK L T,
ZTOERRBEMBERT SP ATy FEERL. ThERT, BEHSND
BEPSIHIZull AEFENRTWLS EEZITE null RS,

(FB48)
void BDD_Init (bddword init, bddword limit)
int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)
int BDD TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)

NBRAISRAAYY K
SOP: :SOP (void)
HAK constructer, WHHEL LTZEES (BEARX) 2XITSOPAH T ) FEERT S,

SOP::SOP(int val)
EHKXF/EY BT constructer, val == 0 A5 (XEBARK. val > 0 BSIEEER.,

val < 0 Z5lE null 2RI SOPA TSy FE2ERHT S,

SOP: :SOP (const SOP& f)
18 f #4483 % constructer,

SOP: :SOP (const ZBDD& zbdd)



RERRIZD ZBDD XRIF zbdd #31%& LT, ThEHERT S constructer,

SOP: :~SOP (void)

destructer,

SOP& SOP: :operator=(const SOP& f)
BRaEEICfE#HKAL. fZRY,

SOP SOP: :operator&=(const SOP& f)
BRBHE T EDXRPHY (intersection) &3Kké. BERBEFICTKAT S,
REHSNDESE null ZRXAT D, BELBEERSIEMN null OEEFICIEnull EH5,

SOP SOP: :operator+=(const SOP& f)
BRBEE T EDHEU (union) K&, BERBEIZRKAT S, BEHANDIGEEIX
null 28A9 %, BLBESOSIEA ull dEEITEnull &4 5,

SOP SOP: :operator—=(const SOP& f)
BRBEENL f #5WV-ENEEEKD. BRBEEIZKAT S, BEHSNLD
BEIE Il Z2ZXAT 5, BLEERSIED null DEEIZEnull EiE5,

SOP SOP: :operator*=(const SOP& f)
BREBLEfOER (EMEER) kO, BRBEIZTRAT S, EBIEHAS
hDFZEFull #KXAT D5, BERBEOSIHA null dEEFITEnull &5,

SOP SOP: :operator/=(const SOP& f)
BRaE8% f TE-= (weak division) k&, BRBEHITKAT S, EBIE
HANDFEEIE | ZRAT D, BHEEOSIEAull OEZFICIEnull &5,

SOP SOP: :operator%=(const SOP& f)
BRaEH%Z f TEIo=KRY (weak division DEFR) ZRKH. BEFBHIZTKAT
%, REHSNOBEE Il ZRAT S, BAEEOSIEN null DEEIZEF

SOP SOP: :operator<<=(int)

BABEEDIS 712 LT, BRI 22TOUTIIILE. BEIBG (leve) A s 3D
KEW (LEIZH D) EHOEHBES VarlD) ICENTNESTHMATHERELL:
HEEESZ. BNBHICRAT S, FHEERRZEBEL LTERYT, s ([TEHKT



BIFNEEESE, RITBERICBVTRERD TIUMNBEICLDEIEs &
BEZTREGELHEW, BREGYTILEHOMNALHEELTEL &, EBRHSND
BEIE. null Z2RIATOY FERT. BABEEN null ODEEEMME LA,
SICEDEZEET S LIETERLY,

SOP SOP::operator>>=(int s)

BRBEDYSIICXLT, BRI IETD) T3I)L%E. BRIBG (level) A s D
INEW (FHLIZH D) EHOEHBEES VarlD) ICENENESTHMATERLL:
HEESZ., BREBICRAT S, FHEERRZEBEEL L TR, s IXBEHT
BINEGESHEN, ETERICEVTRERD Y TIUNBEIILLE 5 s &
BEZTELGELHV, BRERYTIIVEHOMNMLHEELTHEL I L, RBEHAND
HBEE. null 2RI ATO) FERT, BA/BESED null OEFEAE LA,
SICEDEZEET S LFTERL,

SOP SOP: :operator<<(int s) const

BRBEDOT 71T, BERIHLTO) TII)LE. EBRIER (leve)A¥s §D
KEW (EBIICH D) ZHOEHES VarlD) [TEFNFhESHZ THER L1 SOP
ATz bEERBL. ThERT, s (HBHTHRITNIEGE S G, ETHRIC
BWTKEED) TIADNBEIZLESLSG s EEATIALHEL, BER

DT INLEHLNALHEELTELL I L, BEHSNDFZEIE, null X7
AITDx) bEERT, BABEED null OLEEMELEL, sICEADES

BET D LIETERL,

SOP SOP::operator>>(int s) const

BRBEDNYTS7ICXLT, BRI HIETDITII)ILE. BRIBGL (level) A s D
INELWY (FHLIZH D) ZEHOEHES VarlD) ITENENEZTH|Z THEEL - SOP
ATV PEERL., ThERYT, s (FEHTHRTNIEGESE0, ETHERIC
BLWTKRERD) TIIDREICHED LW s ZEATEHGELLEL, BEX

DT ILEHOMLHEELTELL L, BEHANDFZEE. null ZXRT
ATz H bERT, BHBEEN null OEEIEABLEL, sICEDEZER

BET A ELIFTELRL,

SOP SOP::And0(int var) const

BRBSORBEIC. EHE S var DAY TIIILEEML-FEEEED SOP
Iz bEERL., ThERYT, fzFZL. RLBEBSDEY TIILET TIC
BUHEIEING, TRHSNDGEELEFESE N null D EFIZE null Z2RY,



SOP SOP::And1(int var) const
BRBEBENKIEEIC, EHFESvar ODEY T3 ZEBMLI-FEEESD SOP
AT bEERL, ThERYT, L. RCBEEODEY TI/ILEF TIC
BUHEITEENS, BREHSNDFELEFESN Il DEEITFEnull ZRT,

SOP SOP::FactorO(int var) const

BRBH%E. ZHE S var DAY TIIILTE--LETDEERT, Thbhb,
BEYTIINEECEHEZIANTRYEL, TOREINLEZB) TIILERYEKR
W=SOPAFTTxy FEERL., TAERT, ERHSNDGEELESTESN
null ®&EFZEnull R,

SOP SOP::Factor1(int var) const

BRBH%Z. ZEHE S var DEY TIIILTE--LZTDEERT, Thbhb,
BEYTINEECEHEZIANTRYEL, TOEFENLEZB) TIILERYEKR
W=SOPAFTTxy FEERL., TAERT, TRHSNDGEELESTESEN
null d@EECIEnull 2iRT,

SOP SOP::FactorD(int var) const

BREBDEENDS ., EHFESvar DIEE-BUTIILEEELEEFELZL
ENGHSPA IO FEERL, TNERT, BEHSNDFZE®
BRESM null dEEICIEnull #iRT,

int SOP::Top(void) const
BABENT S IHNEATNEUTSLOPT, BRELORBIELZEEDUTSL
(EVT3II) OEHBEESZRT, T @BIES, null ITRLTIE0 2R,

SOP SOP::Swap(int varl, int var2) const

BRBEDT S I LT, EHFES varl Lvar2 DY T3 ILEANEREZ -
EENHEEESZRTSOPAF T bEAERL. ENERY, varl, var2 (&
EYTIILDOES (B ZIEETHEITT. AUTILLEBICANBEANET
ENnd. 51HlE level TIEHELS, EHRBESTERADHCLITER, LBRHASND
HBEIF. ull 2RIA TV FERT, BAEE  null O EEF, null &
B9,

bddword SOP::Size(void) const



BRESDT S 7DHRHERT ., null [TXHLTE0ZEZRT,

bddword SOP: :Cube (void) const
BABEBEORE#HFERT, null IZxLTIZ0 E2RT,

bddword SOP::Lit(void) const
BRBEEDR TIIILE(BBED T3 IILHOEM) iR null 2 LTIE0 ZRT,

int SOP::1sPolyCube (void) const
BN BENEHEDCREEZEDIHEES (ZIEX) (2IE 1. 25 THEITNAIEO
#iRY, null IZHLTIE0%#RY, EEHSNDIFEIL0 R,

int SOP::IsPolyLit(void) const
BRBENEHED) TILEEDEEICE 1. 25 THEINIE 0 2:RT,
nUI I ':;(-‘-.I- L/—Clj: 0 %i&j_o Eaﬁ%zs‘ho)i%%‘i 0 éj‘gj_o

SOP SOP::Divisor (void) const
BRBESZEEEDORMEHD 1 2EZRTSOPA Ty FEERL. ThER
T, 0ICHLTIFOZRYT, 11T LTIET #RY, HIEKXITHLTIE 1 #RT,
ZIEATRICY TN 2ERBNLZWNEEICIE. BF2BENDIE—%RT,
BLUTIN2EULBRNDIGEICIE,. BITEO)TIANEEND
EOUEBREBERY, Bonf-BREZIEX. RCYTILEF2ERNG, null &
EZGEPERHSNDEEE ]l R,

SOP SOP::Implicants(BDD f) const

BRBESDKREDS L, f TEAREERORNE (f=1 LG5I DHETH/NN—
LTWAHEE) ZHEHL., ZOEEERTSPA TPV FEERLTRY, L8
HAINDEZEEF. null 2RIAF TP FERT,

SOP SOP: :Support(void) const
BRBEOESICHENLIEFLIIEDY TIILZHMEL, HESAUTIILO
EYTIIWNEATOEERLETDEEERTSPA TV FEERL., ThERT,
EEHASANDBEIE. null 2RTAHITO Y FERT,

void SOP::Print(void) const
ATV ADE, REED) TIIILES., /— R, BEHE. VTI)LEHD



EREFREHNICHNT 5,

int SOP::PrintPla(void) const
BrBEENRTESEEREK (pla format) TEEHAIZH AT S,

ZBDD SOP: :GetZBDD (void) const
NERRIFD 7BDD ZHEE L-ATozH FEERLT, FhERT,

BDD SOP::GetBDD (void) const
BABEEBNREEESNARTHIEBHMOBD ATy FEEFRL. FAEERT,
HEHSNDBEPLEFESE, Ul DEEIZIEnull 2RT,

SOP SOP: :InvISOP (void) const
BOESORELEENRITHEBEAMOEEEAHZRD. TOERARENEE
RTSOPAHITDxy bEERL. ThERY, REHSNOFEELESEEN
null ®@EECIEnull 2T,
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Y—RI774I)L4A: SOP.cc

NEMNSEFEURE LTSS 5 X BDD, ZBDD, SOP

SOP DECHNERT VSR, BBIIBRDBESIL 0 MoInFDEMTH S, ZBDDV &
E#kIC, AMTIEHEHABRERZAVEZZ2KRTRELTW S, HoMldH
BEIRZEETHAILERGL, BERIZTZ VA LEBREICEDERDAEITD
AEYMNHERSNS, SOPV ALDEHETRIEN-—HLTLEWNMES, BYLGWLA
DEXRIF 0 AMEEESND, READERZSELEEED 0 NiRESh D,



EEd 5 EHIE
extern const int BDDV_SysVarTop
extern const int BDDV_MaxLen

extern const bddword BDD_MaxNode
extern const int BDD_MaxVar

extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BEY %M ERRE %
int SOPV_NewVar (void)

(DAY FIZIBRTHAWTW:z, G TERLABWVET TH D)
SOP_NewVar () LRIFRIC. FTLWITS)L (EE1#) ZEBL. EUTIILOEH
HEE (B VarID) 21 RY, BUTIILDVarIDIFEEUTINLEYE T /INSWVEIEEL D,
SOP_NewVar () EMDiELME, VarID A2 W oiaFE 5D TIEA <. (BDDV_SysVarTop + 2)
MNoWRFEDIRTH D, ELEHDIEL GEFR leve DT 1 M RE2—FT 5,
HIEREHD level (X2 FDEFEIZST RLTLL,

int SOPV_NewVarOfLev (int lev)

(COAYVy FIFIBRTAVWTWM:=, B TERLLEWVITTHD)
SOP_NewVarOfLev() £RI#kIC. TLWUTFIL (EE14#) ZEML. EUTIILOD
EHES @M VarlD) 289, BAUTIILDVarlD IFEY TI)LEY B 1 /IS OEIE
E75%, SOP_NewVar ) EDELME, VarID A2 M iotaFE LD TIFAL
(BDDV_SysVarTop + 2) Mol FE SR TH D -1 LIEETE D EHDIERL GEFF level) [,
2LUEMND TCHETI—YHESLE-ZHOER +2] FTTHD, HILEREHOD
level (X2 FDEAIZY T FLTUWL,

SOPV operator&(const SOPV& fv, const SOPV& gv)
fv & gv DEBRINELRRLTOEBIE (intersection) #FR T SOPV A T4 FHAERL.
TNERT,

SOPV operator+(const SOPV& fv, const SOPV& gv)
fv & gv DEEFNEXRRLTOFEY (union) #F T SOPVA T o FEERL.
ThERY,

SOPV operator-(const SOPV& fv, const SOPV& gv)
BEINBZRTLTICDONT, fvdhd gv Z5IW=E0EE82RTSOPVA Tz H + %



L. ThzERY,

int operator==(const SOPV& fv, const SOPV& gv)
fv & gv DRI EZEZRREINETCRILNAE I IDEHE (1/0) #iRT,

int operator!=(const SOPV& fv, const SOPV& gv)
fv & gv DEEINBERDSIBLLECEL 1 DONRELBZINESHDERE(/0) FiRT,

SOPV SOPV_ISOP (BDDV fv)

fv TEZONIHRERBANY MLOREFERICOVTERREBENREZRT

SOPVA T2z FERL, TAERY, BIEHSNDZEOSIHKIC Il BNEFENT
Wb EFITEnull 2R,

SOPV SOPV_ISOP (BDDV on, BDDV dc)

oty bEESlon, K2 b7 7ty MEESI dc DIEICE > TREN L HREREK

RN MLOFERRBMBEZRT SOVA TV FEERKL. ThERT, EiEHSN
DIHZERSIHICnull NEFENRTLS EETE Il 2R,

SOPV SOPV_ISOP2 (BDDV f)

fvTEZ DN -HRERAKAY MLOBEIZERICOVTERRBENBZRT
SOPVA Tz FERL, ThERY, B TIILEBDEERPEL
BHEIIZ, HAICA DN—2HEEMICIEASIND, £RIERD SOPV + 7
SO hE BAEE N DEE, 0 ~(-)BEHOERLNEMFEERL. n
~@2n-NFBEBEDERNO0 (ZBEE) FE1 (BERESE) #xLTLS,
REHSNDBELSIHICnull AEFERTVSEEICE null #RY,

SOPV SOPV_ISOP2 (BDDV on, BDDV dc)

oty bEESlon, FY 77y MRS dc DFRICK > TREIN S HERS
R MLOFEREBNBERT SOVA IOy bEERL. FhERT,

BT INEDEEIRINESLKGEDESIT, HAIZA D=2 NBEMIC
BASNhD, £HERD SOPVA TSy ML, HA%E n D EZE,

0 ~(n-NBEOERIVENREZRL. n ~2n-1)BEOERN0 (EEEH)
FrF 1 (BERTES) 2XRLTWS, BEHSNOBEOLIIFIZ nul | A
EFENTWVWSEEICE null #RY,

(B48)



void BDDV_Init (bddword init, bddword Iimit)
int SOP_NewVar (void)

int SOP_NewVarOfLev (int lev)

int BDD_LevOfVar (int v)

int BDD_VarOfLev (int lev)

int BDD_VarUsed (void)

int BDD TopLev (void)

bddword BDD_Used (void)

void BDD_GC (void)

BRI SZAAYY R
SOPV: :SOPV (void)

E K constructer, #WIEIfEL LTEEE (BRX) 2RI SVA TV +%
= B

SOPV: :SOPV (const SOPV& fv)
5% fv 2439 % constructer,

SOPV: :SOPV (const ZBDDV& fv)
RERITD ZBDDV RIF fv #5180 LT, FNEERT % constructer,

SOPV: :SOPV (const SOP& f, int location = 0)

% location HEEDEINERMNf T, TALUNDERNEEELLHTLD

SOPV AT x4 bEAEFT S constructer, fA null & =X, location DIEIZ
BMbhod. RS1onll £45,

SOPV: :"SOPV (void)

destructer,

SOPV& SOPV: :operator=(const SOPV& fv)
BaEHICfvEaRAL., B#EEL LT fvERT,

SOPV SOPV: :operator&=(const SOPV& fv)

BAB& & fv EDHBIE (intersection) Z FEFNEREBICKSD., BHBEHIC
KAT D, BEHSNDBEEEIES 1Ol 2RAT D, BHFBEBEO5IHN
null d&EFIZIEnull &% 5,



SOPV SOPV: :operator+=(const SOPV& fv)

BRBEHE fVOLLEEL—AICEFNLEESES (union) ZXHERINEREIC
KD, BDBEEICKAT S, REHSNDEESERES 1Ol ZRAT S,
HABEOL5IHEA null dEECiEnull &5,

SOPV SOPV: :operator—=(const SOPV& fv)

BOESEMN: fv EQORBIEZRVV-ENEESZEERIEREBIIRO., BHES
IZRAT %, iEEHSNDEEIEIRS 1O null ZRAT S5, BHEEHOSIEN
null @& ZFZIEnull &% B,

SOPV SOPV: :operator<<=(int s)

BRESOEEINERIIHLT, BRI DH2ETO)TIILE,. BRIER (level) s 37D
RKEW (LELI2HD) ZHOEHBES VarlD) ITENENESTMATHEEL-BEEELEED
BEHZERL. BRBERICKAT S, FLEERBRZEREL L TRY, s FBHT
BHINELESHEL, BETBERICEVTRERD) TIUMDREICLEDLILSEs &
BEZTELGELHTWL, BRERYTIIVEHOMNMLHEELTHEL I L, RBIEEHASND
HBEIE. null 2RITATOH bERT, BA/BESED null OEFEAE LA,
SICEADEZETET A LIETELLY,

SOPV SOPV: :operator>>=(int s)

BERESOEEINBERIIHLT, BRI D2ETO)TIIILE, BRIER (leve) s 37D
INELW (FRLIZH D) EHOEHEFZS VarlD) ICENENESBRATERL-BEES
DEHNZERL. BREHICKAT S, FREERRZERESL L TRY, s IEBHT
BHNEELELHEL, ETBERICEVTRERD) TIMDNREICHELILSHs &
BEZTELGEHWL, BRERYTIIVEHOMNLHEELTHELL L, RBIEHASND
HBEIE. null 2RIATOH bERT, BA/ESED null OEFEAE LA,
SICEADEZEET A LIETELLY,

SOPV SOPV: :operator<<(int s) const

BERESOEEINBRIIHLT, BRI DH2ETOITIIILE, BRIER (level) s 37D
RKEW (EGIZH D) ZHOZEHEFES VarlD) [TENTNESHRZ TES L 1= SOPV
IOV bEERL,. ThERYT, FEERREZEBEL LTGRYT, s (EBET
BNELELHEL, ETBERICEVTRERD) TIUMNREICELIEIEs &
EZTEGEHTV, BREQRYTIIIVEHOMNLHEELTHEL L, RBIEHSND
HBEIF. ull 2RI A T2V FERT, BAEED null OLEEFEEE LA,



SICEDEZEET S LIETTERLY,

SOPV SOPV: :operator>> (int s) const

HRBEOREIERICHLT, BRI Z2ETOUTIILE. BREIER (level) s D
INELW (FRIIZH D) EHOEHEFES VarlD) [TENTFNESHRZ TES L 1= SOPV
ATz bEERL, ThERT, FHREERKRZEKES L TR, sIX@EHT
BINEEsH0, ETERICEVTRERD Y TIUNBEILLE S5 s &
BEZTELGEoHTW, RERYTIIIVEHOMNMLHEELTHEL I L, RBEHAND
BRI, ull 2RIAT2Y FERT, BHESED null OEEEEEL LA,
SICEDIEZIEET S EFTERL,

SOPV SOPV::And0(int var) const

BN BSDOREIEROBEEIZ, ZHES var DAY TIIILZEMLE-RESESD
BEolaRT SOVA Ty bEERML. ThERY, f-FZL. ACLESOEYTIILE
Y TICELEIESNS, BEHSNDGEEPLEFEEN N null DEFITE null ZRY,

SOPV SOPV::And1(int var) const

BERNESOREIEROREEIC. ZHFES var ODIEEY TIIILEEML-FEELED
BESlaRT SOPVA Ty bEERML. ThERYT, f-FZL. ALESOAVTIILE
Y TICELEIFEESNS, BEHSNDGEELCEFEEN N null DEZITE null ZRY,

SOPV SOPV: :FactorO(int var) const

BRBHDOREIERIZDOVNT., EHES var DAY T I TE > &L EDEIC
HETLIRELSDEIIZRY, 4bhb, ZBITIIEETCEEZINTRY L,
ZTOEEMNLEZB) TILERYKRW-SOPVA Ty bEERL. TRERT,
PEEHSNDBZEECEFESEN  null DEFITIE null 2R,

SOPV SOPV: :Factor1(int var) const

BRESOEEINERICONT, EHFES var DIE) T TE o & EDHEIC
HETLIRELEGDEIZRY, 4bhb, ZBITIIEECEEZINTRMY L,
ZTOEENSEZB) TILERYKRW-SOPVA T Y bEERL. TRZERT,
EEHSNDOBELCESTEEN N ull DEFIZEnull 2RT,

SOPV SOPV::FactorD(int var) const
BREBDEEBIERDBIENDS L, EHBESvarDEE-BUTIILEELELD
EFELHVENMNSKEBSOPVA T FEERL., ThERT, STEHSNDEEL



BoEENnull ®dEEICIEnull Z2RT,

int SOPV::Top(void) const
BRBEEDEREINEZNEATHWS Y TIIILOHRT, REMORRAIBRZHFD
D73 (EUTII) OEHBEESERYT, T BEICES, null ITRHLTIEO0 %R,

bddword SOPV::Size(void) const
B2EENTS70/ —F#ERT, null [TRLTIE0%ERT, HBIRETEIC
B S8 RIEEELL,

bddword SOPV::Cube (void) const
BoEBNEEH (WD ¥— ) %R,

bddword SOPV::Lit(void) const
BaBEHOHR) TIILE (WD ¥— DB I 74 0#) wiRT,

void SOPV::Print(void) const
ATYIRADE, REGED) TILES, /— . BEH. VT3)LEHD
HEREZERHICH AT B,

int SOPV::PrintPla(void) const
BHoEEARITEESEZREKX (pla format) TEELRNDIZHE AT 5. BE#DE
[T, BEOZ#RYT, null #5258 PEREHSNDEEIIHENEHEL. 1 &
R,

SOPV SOPV::Mask (int start, int length = 1) const

BoBES0%E start FEMN L F (start+length-1) EE X THERINERZ
“L. TOMOEINERE 0 (EEE) LLESOPVAFToo I FEERKL.
EnzEiRY,

SOP SOPV::GetSOP(int ix) const
BREBDE ix HEEDEINERZRT,

ZBDDV SOPV::GetZBDDV (void) const
AERIRD ZBDDV #EE L. ThFxiRT,



int SOPV::Last(void) const
BREED (EKDOHD) BIEROFD., RRKDERFEZRY,

SOPV SOPV::Swap (int, int) const

B ESOEEINERICH LT, EHFES varl Lvar2 DU TIILEANBEZ =
LEDBEEEDEINERT SOPVA TV FEERKL. ThERT,

varl, var2 [XIEY TIILDE S (B ZHEETHEITT. A TIIILLEEIC
ANBADNETEIND, 58T level TIEGL, EHESTEADHILITEER,
REHSINDBZEIE. null 2RI ATV FERT, BOESEN null D& EFIE,
null &9,

sokfolkokiokkiokkiokikkiioliiolkiokkikkiokarloailooiiokiokkiokkatkatokorooilokoiokktokotokokok
954 PiDD —IRINKEZEZRRT S5V TR
soklokokiokkiokkokkikiiokiiolkiokkiokkiokatlailooiiokiokkiokkatkatolorooilokokokkokotokokok
ANyZ—T7A)L%: “PiDD.h”

Y—RXIT74I)L%: PiDD.cc

AEMASEEURH LTSS 5 X BDD, ZBDD

IR5ISEEZRT PIDD ZH/K SV A TH S, IBFSIESLIRFDFEETHY .
IEFEEBEEDEEE TH S, PiDD_Newar ) ZFRAWTEMEETEET S LITL Y.
PIDD D7 A TLESHN1DFDEIYBTHNh S,

(ERABD

int vl = BDD_NewVar () ;
int v2 = BDD_NewVar () ;
int v3 = BDD_NewVar () ;



int v4 = BDD NewVar () ;
PiDD P1 = PiDD(1). Swap (v1, v2);

PiDD P2 = PiDD(1). Swap (v2, v3);
PiDD P3 = P1 + P2;

PiDD P4 = P1.Swap (v3, v4) + P3;
P3.Print();

P4 Print();

BEET 5 EHIE
extern const int PiDD_MaxVar 254

BEd 55 R R
int PiDD_NewVar (void)

HLWT A TLERZER LEHES (PiVvarlD) #RY,

PiVarID (X 1 M 5IRE L EBEH T, PiDD_Newar )0 % 1 EEFTT ST EIC1FD
KEGENERD, TOEZX ETHE. EFCEHX DX 2) - X X-1) DE#EZE
XAl9 57=bD ZBDD ® ID A TEEMICHERSN D,
TATLEHDOBEMIDHXRKIEPIDD_MaxVar 2R HETT—FHNLTEERTIT 5,

int PiDD_VarUsed (void)
CNETICEELE7A4 TLEHOE#HZRT .

PiDD operator&(const PiDD& P, const PiDD& Q)
P& QDXbHY (intersection) ZXRI PIDDA TS FEERL. FNERT,
REHANDEEOSIHIZ ull NEFA TS EZIZIE null 1R,

PiDD operator+(const PiDD& P, const PiDD& Q)
P& Q D&EUUnion)#RITPIDDAToH FEERL., TNFIRT,
REHANDEEOSIHIC ull NEFA TSR EZIZIEnull Z5RT,

PiDD operator-(const PiDD& P, const PiDD& Q)
PM5 Q0 Z5ILM-EEE difference) ®XRT PIDDA TPy hEERBL. ThERT,
REHANDGEEOIHIC ull NEEFNTWSEZIZIEnull Z1RT,

int operator==(const PiDD& P, const PiDD& Q)
P& QARLEENESIHDERE(1/0)FIRT,



int operator!=(const PiDD& P, const PiDD& Q)
P& QMNELGIEENEIIDEBN/0) FIRT,

PiDD operator*(const PiDD& P, const PiDD& Q)
P& QDEREERIPIDDATOzY FEERL. ThERT,
EBEHSNDIGEPSIHIC Il AEENTWLSEZ(CTE null 2R,

(B8)
void BDD_Init (bddword init, bddword Iimit)
int BDD_NewVar (void)
int BDD_NewVarOfLev (int lev)
int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)
int BDD TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)

NERAISRAAYY K
PiDD::PiDD (void)
HAK constructer, #¥HEELE L TEEEEZRIT PID ATz bEERT S,

PiDD::PiDD(int val)

E#MKEEY HT constructer, val == 0 5 (XEES., val > 0 5 (XEZFIES
Ehr ok dIESES.

val <0 ol null 2RFPIDDATSY FEERT S,

PiDD::PiDD(const PiDD& P)
S8 P #4483 % constructer,

PiDD::PiDD (const ZBDD& zbdd)
RERIRD ZBDD FIF zbdd #5I1# & LT, ThEEET S constructer,

PiDD::"PiDD (void)

destructer,



PiDD& PiDD: :operator=(const PiDD& P)
BREHICPERKAL. PERY,

PiDD PiDD: :operatoré&=(const PiDD& P)
BHABEBEP EDNDXDHY (intersection) #3KD. BHEEIZKRAT S,
EHSNDFEIE I ZHAT D, BAEERSIHA null OEFITEnull &£745,

PiDD PiDD: :operator+=(const PiDD& P)
BRBEEP EDHEU (union) K&, BERBEITRKAT S, EHANDIGEIX
null 28A9 5%, BLBESOSI#EA ull dEEITEnull &4 5,

PiDD PiDD: :operator-=(const PiDD& P)
BRBEEMNL P #5|LV\-EEE (difference) K&, BEXEHEICTKRAT S, EBEHSND
BEIEull 2RXAT 5, BELEERSIED null DEEIZEnull E1E5,

PiDD PiDD: :operator*=(const PiDD& P)
BERPBSELPODEEZKRD., BABEICKAT S, BEHSNDGZEEIE Il Z2KAT 5,
BAaBESO3I A null dEEIZIEnull £45,

PiDD PiDD::Swap (int x, int y) const

BREENETCEKIEFIZHLTES X EYDTATLEZREBRLEIEIIN KD
IEFIEEDPIDD ATy bEERKL, ThERT, REHSNDEELEFBEEN
null @EFIZE null ZIBF, x £zldy AL OLUTTHEINEE SN TLERVWKRELE
SDGEEIE. T7—ZFZHALTEERTIT %,

PiDD PiDD::Cofact(int x, int y) const

BRBENETRIBEINDORT, BEEXDTATLAETYDTATLICBETSLS5LIE
FDAZMYB LT, EolcxEyZHEBLTEONDIEIN GG LIRINEEZRT PiDD
ATz bEERL. TNERT . BEHSNDIFECEFESN null DEF(Z(F nul |
ZiRY, x == yDFEE. x BELLZVIEFSIOADHME SIS, x £fzlEy A, OUUTT
HEANEESINTLWEVWKRELESDHEEF. T5—ZHALTEERTI S,

PiDD PiDD::0dd(void) const
BREENETIEINOSNSFERODAZMY B L-IEFEEERT PIDD ATy F
FERL., ThERT, BEHANDESOCELPEEN Ul D EF(ZEnull Z2RT,



PiDD PiDD: :Even(void) const
BRBEENETIEIOENSBEBROAZMY B LI-IENEEERT PIDD A7 +
#EH L., ThERT, BEHSNDEESOCEFEEN Ul D EF(CE null ZRY,

PiDD PiDD: :SwapBound (int n) const

BERESNETIBEINOFNS nELTOEBRTARKAIGELGLDOEITEZIMY E LZIBIEE
ZRIPIDATOY FEERL, ThERT, REHSNDEELESTESH null @
EEZITEnull 2R,

int PiDD::TopX(void) const
BREEDT S INEATWSIENEENDH T, REUOEHIEAXZE > EBREXY) &
T5E BFEXERT, null ITHLTIXO ZERT,

int PiDD: :TopY (void) const
BREBEDT S INEATWSIENEENS T, REUOERIEMXZE > E#REZ X Y) &
5L BEYZERT, null IZTRLTIZO0ZRT,

int PiDD: :TopLev (void) const
BRBEDYT T I7NREATVWSIENESENDT T, REUMOERRIBLZHDOEMIZE|IY HT
L5NTWLSBID D level HEE %R, null [T LTIXO0 ZFRY,

bddword PiDD::Size(void) const
BREBDYT S 7D R ERT, null (2L TIXO0 ERT,

bddword PiDD: :Card(void) const
BHoBEENECIEFIDEREZRT, null 12X LTIXO0 Z#iRY,

void PiDD::Print(void) const
ATV RADE, REGEOEHBES. /—FH. IBFIOERH. ERDOLHO
BREIZEHADICHIT B,

void PiDD: :Enum(void) const
BRBEENKRTIEIEEZE. BN EHET IR TIZEHAIZHNT S,

void PiDD: :Enum2 (void) const



BREEARTIRIIEEZ. EREFEEREINET IR TRERNICHNT S,

ZBDD PiDD: :GetZBDD (void) const
NERRIZD 7BDD ZHEE LF-ATozH FEERLT, FhERT,

Kkl kR k ok ko kR ok k kR ok kool okl kol ok kR bRk ok
PSR4 SeqBDD ——RIIEEEZRBIT AV IR
T e e T
ANy B —T74)L%: "SeqBDD. h”

Y—RX T 74 I)L4%: SeqBDD. cc

AEMSIERHE L TLNS4 S5 X BDD, ZBDD

RINEEZEZRYT SeaBlD Z#h 5V S XA TH 5.

(ERABD

int vl = BDD_NewVar () ;
int v2 = BDD_NewVar () ;
int v3 = BDD_NewVar () ;
int v4 = BDD_NewVar () ;

SegBDD S1 = SeqgBDD (1) . Push (v1) ;

SegBDD S2 = SeqgBDD (1) . Push (v2) . Push (v3) ;
SegBDD S3 = S1 + S2;

SeqBDD S4 = S1.Push(v4) + S3;
S3.Print(Q;

S4.Print(Q;

BEE 9 5 4L ERBE %K
SeqBDD operator&(const SegBDD& F, const SeqBDD& G)



F & GaXpHY (intersection) FF SeqBDD AT x4 FEERKL. FhFIRT,
EEHSMNDEBEOTIHICnull NEFAhTWDEEIZEnull #RY,

SeqBDD operator+(const SeqBDD& F, const SeqBDD& G)
F & G DU (union) 2XRT SeaBD ATy FEERL. FhERT,
REHSNDIGERSIHIC | AEENTULSEZF(ZE null FiRT,

SeqBDD operator-(const SeqBDD& F, const SeqBDD& G)
F M G #5I0V-E%EE (difference) #XK 9 SeaBD AT x4 bEER L. ENEIRT,
BEHASNDIGEPSIHIC Il AEENTULSEZFIZE null ZiRT,

SeqBDD operator*(const SeqBDD& F, const SeqBDD& G)

F & G OEHESES (Cartesian Product) %9 SeaBDD A TP x o FEERML. ThEiR
ER

REHSNDOBELSIHICull AEFATLWSEETIEnull #iRT,

SeqBDD operator/(const SegBDD& F, const SeqBDD& P)

F % P T&|>7-# (Quotient) #& 9 SeaBDD ATz ¥ hEER L. ThERT,
PLODEEZIEIIT—, BIEHSNDIGZGEOEIHIC null REENTWLBDEEIZIE null ZR
ERS

SeqBDD operator%(const SegBDD& F, const SeqBDD& P)

F % P T&|>7-%I5k (Remainder) #%& 9 SeaBDD T2z ¥ FEERM L. TnERY,
PLODEEZFIEIT—, BIEHSNDIGZEECEIHIC null REENTWLBSEEIZIE null Z2R
ERS

int operator==(const SeqBDD& F, const SeqBDD& G)
F&GARLEENESIHDERE(1/0) FIRT,

int operator!=(const SeqBDD& F, const SeqBDD& G)
F & GMNELBDIEENEIMIDEE/0) #IRT,

(B48)
void BDD_Init (bddword init, bddword limit)
int BDD_NewVar (void)

int BDD_NewVarOfLev (int lev)



int BDD_LevOfVar (int v)
int BDD_VarOfLev (int lev)
int BDD_VarUsed (void)

int BDD TopLev (void)
bddword BDD_Used (void)
void BDD_GC (void)

PRIV SAAVY F

SeqgBDD: :SeqBDD (void)
HAK constructer, #¥HAEE L TEEEEZRT SedBDD A TV FEFERT B,

SegBDD: :SegBDD (int val)
EHRXZEY HT constructer, val == 0 L SIEEES., val > 0 BLIEEHEZITHS
BAHRINES. val <0 HZ5(E null 2RI PIDATDzH FEERT S,

SeqBDD: : SeqBDD (const SeqBDD& F)
I8 F #4589 5% constructer,

SeqBDD: : SeqBDD (const ZBDD& zbdd)
RERRIZD ZBDD XRIF zbdd #31%& LT, ThEHERT S constructer,

SeqBDD: : “SeqBDD (void)

destructer,

SeqBDD& SeoBDD: :operator=(const SeqBDD& F)
BaBE&ICFZEZ#KAL. F&ZRT,

SeqBDD SeqBDD: :operatoré&=(const SeqBDD& F)
BABHEF EDXPHY (intersection) &3Kké. BERBEHFICTKAT S,
EEHSNDEEIE I ZRAT S, BAEERSIEHA ull DEFZIEnull &5,

SeqBDD SegBDD: :operator+=(const SeqBDD& F)
BRBEEF EDHEU (union) Z3KkéH. BRBFITKAT S, REHSNDIFEEIE
null Z2KA9 %, BAEERSIEA ull OEFIZIEnull &5,

SeqBDD SeqBDD: :operator—(const SeqBDD& F)



BAaESMND F #5|L0 -=25%&4 (difference) #Ké. BRBEHFICTKRAT S, BiEHSND
HBElEnull 2KAT 5, BAaBEECEIEHA ull dEEFIZEnull &5,

SeqBDD SegBDD: :operator*=(const SegBDD& F)
BREBLFOERERD. BREEITKRAT S, BEHSNDBFEE null ZRAT S,
BAESO3I A null dEEIZIEnull &5,

SeqBDD SeqgBDD: :operator/=(const SeqBDD& P)
BERPBS%P TEI--LETDEERO. BREHITKAT 5, BEHSNDFZEIE Il &
RAT B, PPODEZFIFIS—L%GD, BXBEOEHEMN Il DEFITIEnull &45,

SeqBDD SeqgBDD: :operator%=(const SeqBDD& P)
BREBZPTE-EETNEIREZRD. BRBEIZRAT S, BIEHSNDIFZE(E nul |
FRATDHPODEZIFIS—LLGH.BHEELEA Il DEZFITIEnull &5 D,

SeqBDD SeqgBDD::0ffSet (int var) const
BRBEBEDRINEEDHT, EHES var DXFTHRELHVRINETERYHLI-EE
DAITSz Y FEEBRLENEERT, null (THLTIX0ZERT, SBENDERESE5Z
6&15—0

SeqBDD SeqgBDD::0nSet0(int var) const
BERESDRIEEDHF T, ZHES var DXFTHRFLIRIEZITZRMYBL., Thod
I XFEHERYBRWRIIODEEDA T FEERLENZERT, null [T LTI O
ZiRY, SENDERESEE5ZHLET5—,

SeqBDD SeqgBDD::0nSet (int var) const
BRBEBDRINEEDHT, EHE S var DXFTHREDIRINETZRYBLIE-EEDOF
Tz bEERLENEZRT, null (TR LTIHO0 ZRT, SEENDERBESEE5EZDHE
IrIo5—,

SeqBDD SegBDD: :Push(int var) const
BEREBDORIIEEDERIIIF LT, EHE S var OXFEEBEICEMLTHELONDLE
ENATzHU FE2EBLEFNEZET, null (T LTIZ0 21RT, SENDEHEESZE
ié&la_o

int SegBDD: :Top(void) const



BAOEEDORIESICEFNSIRIDEEXFORT, RLUDEHESERY . null [
HLTIEOZERT,

bddword SeqgBDD::Size (void) const
BRBEDYT S I7DEHREEIRT, null IS LTIX0 %#iRT,

bddword SeqgBDD: :Card(void) const
BREENECRIOERKERT, null [T LTIHO0 ERT,

bddword SegBDD::Lit(void) const
BREBORINEEDMXFHERT, null IZXLTIE0 F#iRY,

bddword SegBDD: :Len(void) const
BEREENDT S 70 (REBBOES) #RY, null IZLTIX0 %R,

void SegBDD: :PrintSeq(void) const
BRBENECRINZHEIRICELEHNIZHAT S,

ZBDD SeqBDD: :GetZBDD (void) const
NERRIZD 7BDD ZHEE LF-AToxH FEERLT, FhERT,

sokkokolkoktolkalokiokkaiok ok kool kalokiolokaiokiolokatokoloatoklokatololoatolloatokaloatoloaloktokookokok
9 5 R4 GBase ———ZBDD T/XR/HA VIIHNEZITI-HDI SR
e ——
NyHT—T7A)L%: “GBase. h”

Y—RI774I)%: GBase.cc

NEMNSEFEURH LTSS 5 X BDD, ZBDD



ZBDD T/RR/H AV NBIEZTI-0DY SATHAD. nTAR. milAh 545
227Kk EBTH,. BREFSE 1Mo nETOERY. BESK
0Mom-1ETOEARKET S,

DRI TRAAYY K
GBase: :GBase (void)
constructer, FJHAEE LTED GBase AT x4 FEERKT 5,

GBase: : “GBase (void)
destructer, BIXRBIIZHER L I-EBEEEZETRHRKRT %,

int GBase::Init(const int n, const int m)
HABENETHWMEEET -2 ZHE LRREEEZHEKT 5. TDE.
nTHR. miNSEET I 7E2RETH-ODEEELHEZERT 5,
FROEIHRADIEREFSIT O0(ul ) AFEABTA > TS,

FZDOIR MEZ 1 BEAETAD, EERTDHEE0ZIRL.
REHSINDBZEIF1 ZRT,

int GBase: :Pack (void)

BABEDITII7T—42%EF&EL. EnIMLLEREATULAN
MATERZHEEL, BoHRICIASHBFELIBSEZRVELT
BRBEDT I I7T—3%EHRET S, EERTDIHEE0ZFRL,
REHSINDBEIF1 ZRT,

int GBase::Import (FILE *fp)

fp TERINFANT7AIDL, T TRBBT—2 EHARAH.
BRBEHICO—F3 5, EERTOHEE0ZEL, BEHSNDFEF
1%2RY, ADT—2ORBFIIUTICSRTEY T, RFD 24TT
TER#¥n DM ZEEL., TOERDONITISES T, FLDMIHRD
BERBESZIHRS, £1TT #:350 DL SITANDIR FFEEARTES,
QR MERK int BOEEEZBREL TS, IR MR EHIET B &
default T1 HARA SN D,

#m 12
14 #c:20



2 #c:250
5 #c:15

3 #c:120
6 #c:220
7 #c:250

O N o o1 a1 A A, W DN DNdD =
(S5
+*
o
oo
($p]

int GBase::SetGrid(const int x, const int y)

Bx, MyD2RTEFIS7EERL. BRBEHICTEY T 5,
EERTOHEE0ZRL, BEHSINFOEERTHEIE1 2R,
X, YIZOLLEOBEAKT, EROBEYRLETIEGEIEFD
BYRLHERT, £BNOR ML default d 1 AAMEAETHh B,

void GBase::Print(void) const
BREBEOABTZEERAHICTEZTHT, Import AV Yy KTHRARAH
AJREE A —< v FTHAT S,

ZBDD SimPaths (const GS_v s, const GS_v t)

BERES s Lt ZRURLEAREZ_EESLV/IX (Simple Paths) &
FZEL1-ZBDD AR L. £ABLIZZBD ATy FEIRT,
FAEHSNEOEERTEIE-1 (NULL) %R7, GS_v IITEREFESZ
H#d 5 T—42E T, 8bit char £7=(X 16bit short TH 5,
BRESDTEREM 2 RKFED L EFPDHN 1 REBEDLEFIL0ZRT,
HENDIERBES ZEE LHFEE-1(NLL) 28T,

ZBDD SimCycles (void)

BLIERZ_EBLEWLYA )L (Simple Cycles) #

B Lf-ZBDD #4R L. £ LIZZBD ATy FEIRT,
RRHSNFORERTEIF-1 (NLL) %R,
BRESDEREMN I RFED L FPDHA I RFEDLEFIEL0ZRT,



int GBase: :BDDvarOfEdge (const GS e ix) const

DES ix [TxtE9 % BDD/ZBDD DZESL ID %R Y,
DEENENVADGIEIZ ZBDD D EFICEIYHTENTULNS,
GS_e [FDHFE B EEMT 5T — 2 BT 16bit short TH S,

GS_e GBase::EdgeOfBDDvar (const int var) const
BDD/ZBDD %4k ID var IZxfisd 53BFE S (0~_m-1) ZR9,

void GBase::FixEdge (const GS e ix, const char fixcode)

DES ixDDELTHES (FFRLTEDLGL) &%
SimPaths/SimCycle A Vv F#E{TT HRIIZEET %o
fESEHELNE fixcode THEET H. Tixcode EX GS_Tix0 (&,
FODRERLTEDLENI &, fixcode EHGS_fixl (FdFES
CEERT, FAD fixcode DHHAMEL 0 T, HFALGTNWI EERT,

void GBase::SetHamilton (const int x)

SimPaths/SimCycle AV vy FEFUHTIRIZ, IRTOERICILEHFDILI%4
NR/BALDIVDHIHIRT EMEINEERET 5. x BETHNELTOIERIC
AbHEDHELODLTILEE NIV MU/ HITZEIIET S, DEER,

void GBase: :SetCond (ZBDD f)

SimPaths/SimCycle AV v FZEMUHIRRIZ, FIFET H/N\R/HA LM
Bl REEHEEY T 5, BDIZKYEEOHNEHEHELES
ELTRRTES,
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okl kol kokkaiokkiolokaiolokkaiok kol kol katolokaiolokaiolokiokokkalok kool ok ok ok
ANy S —T 74 )L%: “BDDCT. h”

Y—RX T 74 L% BDDCT. cc

AEMSIERHE LTSS S5 X BDD, ZBDD

BDDCT (& BDD Cost Table MBS T BDD/ZBDD TR hHIFIFTELEHEZ{RS -HD
HDS5RATHDB. AEFT 1~nZETD level O BDD THIZXIET ABHEDIR M
R’ETEIT—ILEHATHT, TRIZEDWTZBID DR hRINFERIFRKE
H58 (ANEHEEE) &RDEIA VY FERHBET S,

typedef bddcost

AR MERTEHEZEREL TS, SOECHFSHI2 EY FEHK
#tdefine bddcost_null Ox7FFFFFFF

bddcost B THEMEZE =TI ERIE,
#tdefine CT_STRLEN 15

IRNLXFIDERRRERT EHRIE

NERAITAAYYER
BDDCT: :BDDCT (void)
constructer, #EAMMEE LTZEDBIDCT AT o FE2ERKT S,

BDDCT: : "BDDCT (void)
destructer, BIRHIIZFER L -EEIEEEZ2THKT 5,

int BDDCT::Size(void) const
BREEMNEHELTLWAEHLANIILORKIEZIRT,

bddcost BDDCT: :Cost (const int ix) const

BRESMNEHLTLEE ix BEEDZEHOIRX MEET, EHLARILORKEEZ n &7
&, XBEHOEHDOLANLIZI-iX) THD, ix B0 LENKRFDEFXEEZLTULS
ORMEZRYT, ix NEDFZEEX1 #IRT, ix A n L EDFEL bddcost_nul | Zi&RT,

bddcost BDDCT::CostOfLev (const int lev) const

BREEMNEHELTLS levBEHOLARNILOZEHD AR FERT, ZHLANILOREKEF
nEdsbE. lev B0 LLTDIBREIL bddcost_null #3583, LevhAin &Y KZLMESITT1 %

Ry,



charx BDDCT: :Label (const int ix) const

BREENEHELTVWEAE X BEOZEHDOSRNILXFHNERT , EHLANILORKIEZE N
ETBHE. IXBEOEHOLALIEI-ix) THD, ix BEFLIEIn LLLEDBTEITZ 0 #iR
ERS

charx BDDCT::LabelOfLev (const int lev) const
BREENEHELTLS levBEEHDLARNILDEHD S RNILLFINZ#IRT, EHLARNILDR
KEZnETHE, levHROUTERIINLYKREWVSEEIX0FRT,

int BDDCT::SetCost (const int ix, const bddcost cost)

HPBBDE ixBEHOEHIZOX MEcost ZRAT D, BEHLRNILORKEEZN LTS
ELIXBHOEHOLALIZ-iX) THD, ixBOLUEnRBEBTHITAEESEL, BE
Yy ZWMEET 5, EERTEIE 0 Z:RY, SEND ix Z5A-HECHEIER
[CERBLESEEEEERTLTI 2R,

int BDDCT::SetCostOfLev (const int lev, const bddcost cost)

BRESD lev BEEDOLANILOERKIZTIR MEcost ZHRAT D, ZHLANILOZRKIEZEn
ETHE lev FTLUEnNUTTHITAEGSGL, BEX Yy 1 298LT 5, EE
BTRIE0ZRY, HESND lev Z5 X I5ROEBHERICKBRLEZBSEFIEERTLT
1Z2RY,

int BDDCT::SetLabel (const int ix, const charx label)

BREBDE ixBEEDEHIZTANILXFS| label ZRAT 5. XFFEAMCT_Labellen &
HADIZEEIL, kD CT_Labellen XFDHEHKAT D, ZHLARNILDEKREZn ET S
ELIXBEDEHDLARLIE(-ix) THD, ixDBOLUEnEKFTHRITAIEGRSHEL, EE
BRTERIX0ZIRY, SEND ix Z5EZ-BEIXEERTLTI 2RY,

int BDDCT::SetLabelOfLev (const int lev, const charx label)

BREED lev EBEDOLANILDERICTRNILXFF label 2HAT D, XFIEH
CT_Labellen Z#B % 5B A (L. 55ED CT_Labellen XFEDHEFHKAT B, THLANILDE
KiEZEnETHE. leviFTLUEnNUTTHREINELZSHEL, EERTEXO ZRY, &
END lev ZE5EZ-IGEEEERTLTI 2R,

int BDDCT::Alloc(const int n, const bddcost cost = 1)
NEDEHNDIR FEERIETHEEHZERLT. ETOEHD IR FOWHHEZ cost &7



B, BEX vy a1ZPHLET S, BEFO0ZRT A, BEHERICKKLEZESEEER
TLT1%&ERY,

int BDDCT: : Import (FILEx fp = stdin)

fp CHRELEZIZAADLT—RFEHARAAT BRELGHAXDOREHERLTIRX ME®
IRNILERZET H, EERTOFEEF0ZRL, EERTOEEEF 1 2RY, UTICT7
ANTA—3y bDBIZERT N ITEHEIEROEHEZERT . 2TELURESEHDIX ME
ERT, BITDOHEYE, ROZEBFLFBITETEIANLXFINERT . TNILXFIE
HRRLTH &KLY,

#n 5

123 #levb

456 #levd

789 #lev3

-987 ttlev2

=321 ttlevl

int BDDCT::AllocRand (const int n, const bddcost min, const bddcost max)
NECEHDIX FEEETIEEEHERLT. BERMIS VFLLGIAX MEEZEET %,
ELBEDEHHEE min LLEmax LT THD, BEX vy 12T 5, BEF 0 ZIRT
A, EEERICKBMLEBSEIEERTLTI 28,

Void BDDCT: :Export (void) const
BREBORARFZER AT 7AINIHEAT D, T—F274+—< v k& Import ERLET
Hbd,

int BDDCT: :CacheClear (void)
HEX vy R NEMET S, EERTLEGSIX0ZRYT, EERTLEEGEIE1 2R
ERR

int BDDCT: :CacheEnlarge (void)
BEX v Y DY A RELKT D, EERTLIEERIE0ERYT, AE)FRETEER
TLESEIX1 ZRY,

ZBDD BDDCT: :CacheRef (const ZBDD& f, const bddcost bound, bddcost& acc_worst,
bddcost& rej_best)
ZBDD f £ X FEME bound #F— & L TEEF v Y2 ESHBL, Ev FTHISZEED



REBEIRXMEZ acc_worst [CRRAL. EMFEORREIX MEZ rej_best [CRAL. EBE
RN B ZRYIEL L TRY ., FEMAENDIHSX acc_worst [Z1E bddcost_nul | AL
AEhd, ERBNEDBEIX. rej_best 2 bddcost_nul | XA SHh B, BEHKEIE
v b LA IFIL acc_worst, rej_best [CIXATHLHRAET. RYEE LT bddnul | &89,

int BDDCT: :CacheEnt (const ZBDD& f, const ZBDD& h, const bddcost acc_worst, const
bddcost rej best)

ZBDD f #¥—& LT, EEHRD /BDD h, ZEEDZREIRX ME acc_worst, EHEEDR
RaORX MErej best #BEX v v I8 HKT 5. EBERTLEHEEF0ZERT, AEY
NFRRLEEEEFEERT LI R,

int BDDCT: :CacheOClear (void)
BIRDEEXF v v az##ibd 5, EERTLEEREF0ERT, EERTLEZEEE
1%#R9, (RFRTIXFERALAGLY)

int BDDCT: :CacheOEnlarge (void)
HIRDEEF v v 2D A X%#MKT D, EFRTLESEEX0ERT, AEURET
BERT LGS 2RY, (RFRTIEIFEALGZLY)

bddcost BDDCT::CacheORef (const unsigned char op, const bddword id) const
EETEfHop &L BDD F/(XZBDDD ID F—& LTIHRDEEF vy v a%#SBL, Ev b
ThIEEZERT, Ev kLAMHFNIEbddcost_nul | ZiRY, (BRFRARTIXERLALY)

int BDDCT: :CacheOEnt (const unsigned char op, const bddword id, const bddcost cost)
EEEHop & BIDFEFIXZBD D IDF—& LTIHMRDEE X v v a1l cost EiRT 5,
EERTLESHEE0ZRY, A*EINTELEBEEIEERTL 1 2RY ., (&FHRT
(FEALGEL)

ZBDD BDDCT: :ZBDD_CostLE (count ZBDD& f, const bddcost bound)
IBDD fICEFENSHAANMEE (BEES) OFT, AOXFAbound U TTHIBDAHEED
-HEEEEEZRT B ZE/RL. TNERT AT HANDIFE(X ZBDD (-1) iR,

ZBDD BDDCT: :ZBDD_CostLE (count ZBDD& f, const bddcost bound, bddcost& acc_worst,
bddcost& rej_best)

ZBDD fIZEENDANMEEE (BESE) OFT. aX A bound LT THLIBDAZED
HAEEAERT BD AL, ThZERY, REFOKEIR MEZ acc_worst (2



KRAL. E#EBOFERIX MEZ rej_best (TRAT 5, ZFIEENEDIHZE(L acc_worst IZ
[E bddcost_nul | MRA SN D, EHEENTEDZE(X. rej_best IZ bddcost_nul | XA S
;hv%)o )( :E U %,S\no)i%é(i ZBDD (_1) %ﬁ—d—o

ZBDD BDDCT: :ZBDD_CostLEO (count ZBDD& f, const bddcost bound)

ZBDD fICEENDHANMEE (BRES) OF T, X A bound LT THABEDAHLTED

F-HEEEEEZRT B ZEML. ENERT AT HASNDIFEIE ZBDD (-1) :RY,
(BRTBY 5 LTHRFMRTIEERLAELY)

bddcost BDDCT: :MinCost (count ZBDD& f)

BDD fIZEENDHANMEEE (BBEE) OFTIX FRNDEZRY, FHAELKEDHE
[ bddcost_null #B9 . f DTRTOH T IS IICdT 5MAHERRZIBROEE X v
w1259, (ZBDD_CostLEO() TfEMA L TL 5AY, ZBDD_CostLE () TIXfERA LALY)

bddcost BDDCT: :MaxCost (count ZBDD& f)

ZBDD fICEFENDANMEEE (BEE) OFTIAX FRADEZRY, TN EKEDES
[ bddcost_nul | Z RS, f DI RTOY T IS T7ICHT A EHER L IBROERE X v
w1259, (ZBDD_CostLEO() TfEMA L TL 5SAY, ZBDD_CostLE () TIXfERA LALY)
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