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FRET CHDA VY FIEUHLIZEYRITSN D,

c ANZTHBES B VarID) (X1 A StEFES int HOBKTHANT S O IETEHERT),
BOEHBFSIIAWEL, VarlD DR KIEIZEZ BDD_MaxVar TEZ 515,
T4 FIE6553516 Ew ),

- & VarID T& (2 BDD TOLETDIERL GEFF level) DIEHRERFL TV,
level L F - 1 D SEFED int ROBKTHEINT 5, REVHKEIFE
EDZEHERT B DIRITEL ., EKICEREAESN D),

VarID ZfAlHIEE R TICER L-5EE VarlD EE LED level ZHD,

- RIEEEHROBD K, 32y b (F(F64EY k) Dunsigned int
(bddword & LY S BETD R typedef SN TULVED) DA VTV I XATREND,
BDD (FHEBEAKICH LT—EBTHY. 1Ty ADIEH B [2x LT
—ETHD. LENL2T, 2O0RBEERBRENFMTHLINE 5D,
BEEROA VTV ADEARLNE INELRT HZLETITRA S,

-BD Eim T —JILDEBRAY A X(&, BD_Init) ®2ODFIHTHEET %,
BDD_Init Z&B L 1=15E D default (X, #HAE 256, mKIE 1,024 [
BEINTWD, StEFRICEELSNEREC LGEE, StEZHEHL T,
null #7724 LBD(-1) ZiRT,
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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 =~ f1 & f2;
BDD f4 = ("f1 ~ f3) | f2;
f3.Print();
f4.Print();
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RNEMNSFUHLTWSY SR (&L)

BEE 9 5 EHIE
extern const bddword BDD_MaxNode
17— FTCRATEHHEAHOHEKE, 32EY F<TP U TIE2 0 30 FE(Z,



64EY FIYIUTIX2MIBTEIZEY SN TUWEA, AEYBEDREMN
HBEDT, ERRIZIFE > ELLBIMEB LIRS CEIFTERLY,
REORKE AL, BDD _Init) DB TIEET S,

extern const int BDD_MaxVar
ANEHESORKIE, BE 65535,

BEY 55 ERRE%
int BDD_Init (bddword init, bddword Iimit)

WERFDEIEL AT OFERZEITS, bddword [ unsigned int DBIETH S,

SIE init T, RAICAE) EZHRT LB HIRBMEEET D, Uik, EES
IZAEYZFEV-BEE. BEIMIZA T OBERNITHONS, BEKREIC
HmE 4B RKEND, IEROERE. 518 limitITK>THEETES,
FAESTAHD linit [SELRZEEEF, AT OBHEREIZAULETHONT,

ARDaALy v avhiEgicsh, ZEHRANBEHMICEIREN S, init (.

256 LETHRFNIEEST | limit A TIEAESARL, limitiX, 256 LETHTNIEE
THd. ERIIHERDOAT)REICKET S, (1 BIRB-Y 25 N1 MRELET D)
BDD_Init O IC K HMEUEAEEICTHONIZEICIE. BEHDEELTOZIRL.
AEVHERICKEBLIZBE 1 #1589, BDD_Init) Z2BHEERTIT S L. AIEOD

RAENV )T, BED#EINS, BDD_Init) #z—E+LETETICERE /B LI
BEIL, init=256, |imit=1024 SMREIN D,

int BDD_NewVar (void)

FLOANZE#ZE 1 DAL, TOEHKES B VarlD) ZBY, VarlD (X 155
thFE ST, BDD_NewVar () F&7=I% BDD_NewVarOfLev() % 1 RIETT ST &I

1 FORELMEMNRD, KL T-Z%0 BDD ERAIESRL GEF level) %, VarlD &
E#RICTEASIERICEIY B ToNS, EHOESHIRAKIEBID_MaxVar %
BRHEIS—ZFZHALTEERTT S,

HH. mAIZBDV_Init() THHAE L=ZE (BDDV U S XRZEH/KSHFEE) 121X,
R RATLRBIZEHLEDLN DD T, VarlD (& (BDDV_SysVarTop + 1) H i
B L. IBIC1 FOREREELEE D,

int BDD_NewVarOfLev (int lev)

FLOANE#RZE 1 DAL, TOEHKES B VarlD) 28I, VarlD(E 155
9hFE ST, BDD_NewVar () F&7=1% BDD_NewVarOfLev() % 1 RIE{TF 5T &I
1FORELEMNRD, £ LT-Z%0) BDD EBRAIELL GEFS level) X, 5% lev T



IBELEEEL S, EITHICIEL lev DEHAT TIZHEE L TLVHAIX.

lev UEDZE$HZ 1 DFDLICT S LT (level 21 FDEMEELT), L=
ETAIZHLWEREHEAT D, 518 levIE 1 LUEMD TEAMETEROLEHD
B+ 11 ULTTREIAELESHED, 3 THRINEIS—FHALTEERTT S,
EHOEHIDRKIEBID _MaxVar £ BAHETT—FHALTEERTT 5,

int BDD_LevOfVar (int v)

5| v THELE-ZEHES B VarID) @ BDD ERAIERL GEFF level) #iRT,
BIE vV IE 1 UEAD NREDERDOESR LT TRIFAIELESAEL,
ZOTHITNEIS—ZHAOLTEERT T 5,

int BDD_VarOfLev (int lev)

5141 lev THE%E L 7= BDD REAIELL GEFR level) ZHFDEHES (@F5 VarlD) #iR 9,
Sl lev X1 EMND TIREDEHOEHI LT THITFAIEE SR,
ZOTHITNEIS—ZHAOLTEERTT 5,

int BDD_VarUsed (void)
REFCTICEELEADZHOEA#HZRT,

int BDD_TopLev (void)
HEFTICEELEANZERORLEMEMDIRLL (Level) ZRY .
=AIZBDDV_Init() TH#IEAE L1=15& (BDDV ¥ S X%k 5 HE) ITIF.
BDD_VarUsed () + BDDV_SysVarTop IZZ L LY,

BDD_Init () T#IH#A{L L1=3m4& (&, BDD_VarUsed() &ZLLY,

bddword BDD_Used (void)

HEFEATPOKRE R ZRY, FRFATHEAAMRELGE R, ERIC
EURENSFETIEHFERAPELTHAS-O. EELGERBEZMDICIE,
ERIIZ BDD_GC() #2E1T (ARPaLy L avieed) $H50ELHS,

void BDD_GC (void)

BEIICARDaLY Yay (FELGEHADER) %175, BID_GCO #EIc
EHLAECTH, BENRY LLLG-EEICIXETMICEESE SN D,
ARDILY L arTEEHRANEREINEZEEF 0 2R, ZEEHAN
1ELROMSENBEF 1 &Y,



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

f &g DERERBRIREDNDLZ. BERKRZT VYV aAhLSRBT S,
5% op TEEDEELERIEST. 20 LLEDEZANS, BERERN
BERINTVWESEEEFZOHREZERL., ROl o5&,
BDD_MaxNode &Y H KZE7%{EZIRY, f, g A BID HDOEEDIHZEIF.
GetID() T bddword BIZE#HLTEZ %,

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

f &g DERERERN B #DLE, BEERRZTVvv 1005 ET 5,
op ITEEDELRZRIEST. 20 LEDEEXEAND, BEHEENEZHZRINT
WBIHEEIEZD BD ZiRL, RO -zBEIE. null #XkdA TPz
9 b%&RY, f, g A BDD BDEREDIHZEL. GetID() T bddword BIZE# L TEZ S,

void BDD_CacheEnt (unsigned char op, bddword f, bddword g, bddword h)
f&egDEERREN Z2XrydaltBET 5, op ISEEDEHEEZRTE
5T, 20 LEDEEZEAND, HEEFOERERERIREDLZIL. £DF
*F5X2%, BD B#EEDHZEIL. GetID() T bddword EIZE#LTEZ %,

BDD BDDvar (int var)
ANEHBES var OEHZOLD (BEFEERH) 2XRIBDA TPV +%
L. ThERT, BEHSNDGSIE. null 2RTAH TP FERT,

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

f &g DREBBRZRIBDATOzY FEERL. ThERT, BBEHSND
HEIF. null Z2RIATOzY bERT, 5I8ICnull 52 -BEICIK

null &9,

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

f &g DWMBMERIBDA T FEAERKL, ThERT, BIEHSND
HBEIF. null Z2RIATOzY FERT, 5I8ICnull 52 -BEICIK

null &9,

BDD operator” (const BDD&, const BDD&)

f & g OHhREMZRIBD ATy bEERL. ThERT,
REHSANDEBEEIE, null ZRTA TPV bERT, 518Uz null 25X 11548
(ZiEnull %3589,



int operator==(const BDD& f, const BDD& g)
f & g ARILHERHNE SHDEE(N/0) FRT,

int operator!=(const BDD& f, const BDD& g)
f & g AELGSHEEBMNESHDEHN/0) 2R,

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

f &g DBERHEETS. Thbs, (f | ) NMEEMNESIHERARD,
fle OBDATPry bEERBTICHELHTZTI0T, (f | 9D
BHEETISLYELERETHD, 3l null Z5ZAEZEICIF0 ERT,

BDD BDD_Import (FILE *strm = stdin)

strm TIRET 5771 /LH 5 BID DEEZFHEARAA, BIDA Ty FEERLT. Th
ZRY, fzfL. T7AIIZEINTVET—EDNZHNTH-HEE. RMVOEHD
BB DOAZARAL, T7AIICERYDNE-HZEE. EERTEEI ull £2&RT,

BDD BDD_Random(int dim, int density = 50)

AR dim (ZHD level K115 dimEFT) OIEHRERES (EEERMN
ABERTHAIREESR) F#XRIBDATOY bEERL. TRERT,
5l#density [Tk->T, EBEREE (1 DHIREEY) ZHEET SN
TZE5, TEHSNDEEE. null Z2RIF TPV FEERT,

void BDDerr (char *msg)

void BDDerr (char *msg, bddword key)

void BDDerr (char *msg, char *name)
SIBELTERALXFIORIEZIS—HAIZRRL, EERTT S,
BE. NS CTEERAGELGII—ANESLEFITEFHMICHEUE Sh B,
IO DERTUREZRFRT LE-OWEEICHEICAVWTHRLY,

DRI ZAAVY Y KR

BDD: :BDD (void)
HK constructer, #HAEL L CIEBEAKERTBD AT Y FEERKT S,

BDD::BDD (int val)
EHHREERDODA T FEEYHT constructer, val == 0 25 (XEEREEK.



val > 0 BoIXEERM$. val <0 ZS(E null 2RI BDA TSy CEERKT 5,

BDD: :BDD (const BDD& f)
1% f #4859 3% constructer,

BDD: : "BDD (void)
destructer, MERM BDD B R DEREEFIBEILSNTE Y., FRFADH RITEHL S
13V TEHRSA, BRSNS,

BDD& BDD: :operator=(const BDD& f)
BRaEEIC f #KAL. f #E#%EEL L TR,

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

BRBHE f LOREBEELRD, BNBEHICKAT S, BEHRZEAHNESL L TERY,
REHSINDBEIE. null Z2RIATPx) FERT, BOEED null DLEEFEM[D
LAy, f A null o&EIE null Z2RAT 5,

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

BRBHE f LOREBEMERD, BFEHITKAT S, BEHREZEARESL L TERT,
REHSINDBEIE. null Z2RITATOxH FERT, BOEED null DELEEFEMDL
LAy, f A null o&EIX null ZRAT 5,

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

BnBEHE f EOBMMRENZRSD, BRoEEICRAT S, BEEBRZERIE
ELTRY, BEHSNDFZEE. null Z2RIFTPH +Z2RYT, BHEEN
null @EEFEBLEL, T A null OEEEF, null 2AT S,

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

BRBEDT 712K L T, BRI IETOANEREZERMIERL (leve)AAs IO
RKEW (EEIZH D) ZHOEHEBES VarlD) ITENTNEZHRZ TBD #EE L 1=
WIEEME. BOBHITKAT S, FHEEGRZHEAREL L TRY,
ETHRRICBEVTRERODANEENDEICLLS LG s 5 A TG LAY,
WMWEBANEBEHoMNCHEELTHEC L, BEHISMNDIFEF. null Z2FRT
ATz bERT, BAEED null OEEFEMELAEL, sICADEEIEET S
CEETERLY,



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

BRAESDT 7121 LT, BERIIETOANEREZREHIBEL (level) s D
INEWY (FHLIZH D) EHOEHES VarlD) ITENEFNEEZHZ TBD #EH L1
WEEARE. BRBEHITRAYT S, FEERRZEREL LTRY,
ETHRRICBEVWTREZDANERNDVEICHE DLW s ZEATIFGBALY,
Lizh > T, fFICEABRLEVAAZHATRHELANLIZHLEA LHAESINTULETAEE
BHEL, BEHSNDFEF, ull 2RTATZz) F&ERT, BAEEN null @
EFFHAEL LG, sICEDEZEEET S LETEALY,

BDD BDD: :operator™ (void) const
BREBDEENHREBEAHEZRIBD ATz H rEERL., ThERT,
BABESEM null O&EEIF, null 2R3,

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

BRBEDT S 71 LT, BERIIETOANEHERERAIER (leve) ¥ s T
KEW (LEIZHD) THOEHES VarlD) ITEFNFNEEHZ TBD #EH L1
Iz FEERL, ThERT, ETHRICBEVTRERDOANEHSBE(C
BAHEIEsZEATIEGLEN, BEGANZEREIHoMNALHOEELTECZ L,
REHSNDEBEEIE null Z2RIA TPV +2RT, BFEES ull DL EE
fild LA, sICREDIEZEET S EIETERL,

BDD BDD: :operator>> (int) const

BREEDT 7L T, BERITI2ETOANEHRZREIERL (level) A s T
INELW (FRLIZH D) ZEHOEHES VarlD) ITENTNEZHRZ TBD #EE L 1=
IOz FEEBL., ThERT, ETHRICBVTRERDANEHNSVE
2B EI2E s EH5EATIEGELAL, LizA-T, fFICEARLABEVAAZHEN
THRLARLIZHoNLHAESINTUWETAEGE SRV, BEHSNDIFEE.
null 289347029 F2RY, BABESM null ®EFFAIL LA,
SICEAMDEZRET A LIETELL,

BDD BDD::AtO(int var) const

BAEBDYT 7120 LT, 5 var DAAZHZ0ICEEL-EEZD
WmIERE (5iE) ZRIBDA TV bEERL. ThERY, EBiEHSN
DHEEF. null 2RIAT2zV bE2RT, BEFESN null DEEFF,

null &9,



BDD BDD: :At1(int var) const

BRBEDT S 7126 L T, 5 var DANEHZ 1 ICEELEZEEZD
WIERA% (E2) ERIBIDA TV FEERML. ThERT, EBEHSN
DEEF. null Z2RIF TP bE2RT, BFEEN null DL EFE,
null 289,

BDD BDD: :Cofact (BDD f) const

BRAESDT 712 LT. f =0 O&5S%Z don't care &A% L THEILE
To-mEEABERTBDA TV bEERL. ThERT, BEHSNDEHE
X, null 2RI AT2zY FERT, BAEFEN null OEE LU T A
null ®&EEF, null 2R,

BDD BDD: :Univ (BDD f) const

¥ EMAEE (universal quantification), f THELEAATHOHDES
20,1 DEHERALIZEZFIC, EDLKS%G0,1 DEEEERALTHLEIZER
BEMN1 EGEHFEICET ZRL, ThUSE 0 ZRT &K S5 GREREKERT 4
Tz hEERL. ThERT, ANZEHOHIEEDIEEE. ThOHDE
HIRTORBMEZRITHEBEARETE-TERA S, BIEHSNDFZEIF. nul
ERIATOxV bEERT, BFEEN null OLE LU f AAnull D&
=(E. null ZRY,

BDD BDD: :Exist(BDD f) const

FE/EREE (universal quantification), f TIRELEZADEROHLES
20,1 DEHZEZRALIZEEZIC, EDLS%0,1 DHEEEZRALTELEICES
BEMNO0 LLEBHHEEITIF0ERL, TSN 2RI K5 LREREKERT 4
Tz hEERL. ThERT, ANZEHOHIEEDIEEE. ThODE
BIRTORBNERITHREBEBARZE->TER D, RBIEHSNDBEIE. null
ERIAITSzV LERT, BREEN null OEE, LU f AAnull D&
=&, null ZR9,

BDD BDD: :Support (void) const

BN BESDOREBRDEICEEZEZADANEHOESZHEL, ThoDE
BIRTOMBNERIA IOV FEEYENERT . BEHSNDIGFEL,
null 2xk94T2x0 bERYT, BAEEN null OEE. XU f Anull
DEZFIE, null 2R,



int BDD::Top(void) const
BRPBEDNDYT S 7128 L T, REMDAAEHOBESERT, EHEHELE
null ®&ZEIX, 0 2R,

bddword BDD: :Size (void) const
BREBDYT S 70 AHERT, null 12X LTIE 0 %R,

void BDD: :Export (FILE *strm = stdout) const
BDD DAET—2HEEZE. strm TRET 5774 ILICHE AT 5,

void BDD::XPrintO(void) const
BRaEEDYT S5 7%. X-Window [ZHET S, (EEIZYIHL)

void BDD::XPrint(void) const
BREEDYT S5 7%. X-Window [ZHET S, (EBEIYvIHL)

bddword BDD: :GetID(void) const
HIEBEAME—EICRIRT S 1-word OBEFNBFS (RS Ty RE) %RT,

void BDD::Print (void) const
BDD ORERA T v o RE. REUMDEHES. SRHOBERFAZELENICHAT S,

BDD BDD::Swap(int var1, int var2) const

BABHOT 71T/ LT, EHES varl &Lvar2 ODANEH %
AMBZ-EEORBEARERT A IOV FEERL. ThERT,

518 level TIEGEL ., EHBES TEAD I LITEER, RBEHSNDBEIL.
nll 2894729 F4RY9, BFESM null OEFE, null #RY,

BDD BDD: :Smooth (int var) const

BABEOT 71T LT, IBE LI-EHES var DB &Y LIEWVBRZZHD
ETOANEHIC. HoP50,1 DHEEEEZRALZEEFIZ, EHBOEBEIEICZE D
HEEN1DTELHINENZEZRITBD #ERM L. ThERT, STEHKRED BID
[ZlXvar BEUVENUTOIEMZHFOERDERFEFNLL, BIEHSND
HEF, ull 2RI ATOH bERT, BAEEMN null DEEFEF, null ZiRY,
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Y—RXT 74 I)L%: BDD.cc

AN SFEUTH LTSS 5 X BDD

BDD DESIERT YV TATHD. BIRIEAETHD, ERODESIL 0 1
CIRFELSEBHTHD, NEMEEE. THIBIREH #EALT.

1{8D BDD IZHRAQTHEIIEZRELTLEDT, L LEFIENKELTH.,
FEZHMNRLCEHTHNIE. ATYERZE1EDBID EEHSAEL,

Fiz. BEIOEEIERIIRICEDL ST EHRFRTITA S,

BDDV_Init() X179 5&. ANEHES 1 H 5 BDDV_SysVarTop GEE 20) £TH
THHAENBIREHE LTORTLAICHERSA, 2—HREEZICAND
AANZEHIETZTORDES BE 2) M OEFES, EABRERII—HVEHIV L
WY LIRS LS ICEFMICERESIN S,

&Y 5 EHIE
extern const int BDDV_SysVarTop
HERZHOER. BE 20 THDH. 1—YOFERAT HHEBLEHD
#5513 (BDDV_SysVarTop + 1) &M SIRE S,

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

extern const bddword BDD_MaxNode
extern const int BDD MaxVar

BEE 9 5 4 ERBE SR
int BDDV_Init (bddword init, bddword |imit)

BDD_Init() &E#kI=. MEBRZMAEL AT OHEERZEITS, BID_InitQ &D




MERIE. HOHBREBOERETORTHD. ANEHES 1156
BDDV_SysVarTop GE% 20) FTHOEHA. HABIREHE LT RATLIC
BRIN, —YHREFEREICAVDIANEREZTORDES EBE 21) 5
IrEDH, HABREBII—HVERSY EMLT EMICHED LS ICEEMIC
BEEIhd, BDDVEZAWSEEIE. B &MBDV_Init) ZETLAMTNEE
A=Y A AW

int BDDV_UserTopLev (void)

(SDAYy FIZIBIRTHWT Wz, G THRLBEWNITTHD)
RAFTITA—YHEE LREEROESR, HAERERIEENLL,
COHEF. BEFTICA—YAEE LI-REEHODIESL (level) DR LD
BRI ES EF L LY, HABIREHDIEREES (level) (. TDI CLDEEHIC
HLY. (BDDV_UserTopLev + 1) A is (BDDV_UserTopLev + BDDV_SysVarTop) & TH
RTHb,

int BDDV_NewVar (void)

(SOAVy FIZIBMRTARAWTW Tz, B<TERLLBEWVETTH D)
BDD_NewVar () & REI4RIC. FTLWADZEHZE 1 DA L. TOEHES EF VarlD) %
&3, BDD_NewVar () & DELNME, VarlD A1 M SIEFESZDTIEAL .
(BDDV_SysVarTop + N M BIRFE SR TH D, = LEHRDIELL GRFR level) [T 155
ARA— 5, HIBEREHD level (X1 FDLELLIZST LT,

int BDDV_NewVarOfLev (int lev)

(CDAVy FRIBERTAWTWLV =, G THELLRWVET THS)
BDD_NewVarOfLev () & RI#kI=. IEGL GEFR level) ZHEEL THLLALZE#HZ

124%/ L. ZTDEHES G&F VarID) %383, BDD_NewVar () & D& LM,
VarID W 1 M BIaESDTIEA <. (BDDV_SysVarTop + N A EESIRTH D,

- LIEETE L EHDIERL GBFF leve) (X, 1 LLEMD TThFETI—FHEE
LE=-ZHOEHK +1] FTTHDH. HIHEREXKD level (F1FDEMIZSTRLTL,

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

fv & gv DEERRTOREBBERT BN AT bEERL. ThERT,
RIRN—BLTOVEITAEIS— (BERT), LEHSNDFEE RS 1O ull %
BY, 5IEICnull BMEFERTULEGEEICEH. RE 1Ol 2R,

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



fvé gv DBRERFALTORBIERT BN ATV FEEREL. TNERT,
RIRA—HLTWETNEIS— (BEERT). LRHSNDEEET RS 1ol %
R’Y, S null AEFERLTVGEICE, RS 1O ull ZRY,

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

fv & gv DR EXRBLTOHMMBENZRT BN ATV bEERL., ThERT,
RINRNA—BLTWEFNEIS— (BERT), BEHSINDGEEET RS 1Ol %
B9, BIICnull AEFENTUVHZEICIEK., ES 1O null £RY,

int operator==(const BDDV& fv, const BDDV& gv)
fv & gv OGS H2ERNE TR CHEBEAEMNESHDER (1/0) 2RY,
EIEN—HBLTWWEITAIEIS— (BELT),

int operator!=(const BDDV& fv, const BDDV& gv)
fv & gv DXETHEZRDDLACESL 1 ARG AHEREBNE S HD
BAAN/0)ZRYT, BIEN—HBMLTWEITAIEZIS— (BELT),

int BDDV _Imply (BDDV fv, BDDV gv)

fv & gv OBEMHEZTS, $abbE. (fv | gv) A2 TOERIZDOT
BEEMNESINEARD, ((fv | gv) OBDVA TPy bE&ERETIC
HEEFZEFTSOT, Cfv | V) DEEERGTTILYLEETH D,
Iz null 25X =1HEIZIE0 %R,

BDDV BDDV_Import (FILE *strm = stdin)
strm TIEET B 774 /ILH 5 BDDV DiEEEFEAHAA. BDDVA Ty bEEKLT, £
NEIRT, Z7A4INIERYNESIEEE. EERTEIE | 2R3,

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

fvDEREIC gy #&FEL=BDVA TP H FEERL. ThERT,

fv, gv IEEAELAZL, fv OERIIEN2DREFEHD L E, LEHHERMN LKL,
REHSNDOBEF RS 1O null 2RY, 518 null AEFNRTULHEIZE,
RS 1ol &9,

BDDV BDDV_Maskl1 (int ix, int len)
ix ZBEOERFEITHNEERM T, MIXEBREKELZ-TWEELSH, ES
len DEH N EHREEKEZRI BN AT FEERL., FhERT,



REHSNDEZERIE RS 1D null 289, SIS null AEFHATLEHRIZE,
RS 1Ol &89, FEGEHRESAHBEREXIS— (BERT),

BDDV BDDV_Mask2 (int ix, int len)

0FB~(ix-1) BEEOEZRHINEABEHKT. xBFELRIEEEKE G -TWD L%,
& len OZHEAEHHEBABERIT BN ATV bEERL. ThERT,
REHISINDBEIX RS 1D null ZRY, 58I null AEFENTWBEIZIE,
RE1Onull 2RY, FEGEIRESABEEFTS— (BEKT).

(B#5)

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)

NEYVSAAYY R
BDDV: :BDDV (void)
E K constructer, BFI|E 0 OBV AT FEERT 5,

BDDV: :BDDV (const BDDV& fv)
5% fv ##8& 9 % constructer,

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

518k f THEEL 7= BDD A len A (T THA TWLWSBDV ATy + %
4T B constructer, T [Z null Z5X=5&IE. lentEEICEAHL ST
RS 1&45,

BDDV: : "BDDV (void)

destructer,

BDDV& BDDV: :operator=(const BDDV& fv)
BEREEOTDT—2%HEL, fv ZRAT S, BHEDEEL LT fvEiRT,



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

BRESE fv ORERELTOREEEZRD. BNEEICRAT S, BIRIE—H
LTWEIThEESEN, BEHSNDEEEF RS 1Ol 2RY, BXES
FESIHnull BEFEFATULEGEIZE. B 1O ull 2R,

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

BRESE fv ORERELTOREMEZRD., BNEHICRAT S, BIRIE—HK
LTUWEIThEESEL, BEHSNDEEEF RS 10Ol 2RY, BXES
FESIHnull MEFEFATULEGEEIZE. B 1O ull 2R,

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

BRESE fv OFSERELTOHMARENZRD, BREHICTRAT S, BIIKE
—HBLTWRTAELZESEL, BEHSNDGEEE RS 1Ol 2RY, BEXES
FESIHnull MEFEFATULEGEEIZE. BES 1O ull 2R9,

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

BRBEDRERIIHLT, BRI SZETOANEREZERMIERL (leve) A s §D
KEW (EHIZHD) EHOEHES VarlD) ITTEN TN ESTHRA TERELT:

BDDV%#. BABEHITHKAT S, FHEERKRZEHEEL L TGRY, HARREHICF
FEILGL, ETBERICBVTRERODANERIDEICLELSLIEsEEAT
FEBHEN, BEGANEHREHONALCHEELTHEL I L, BEHSNDIFEE.
nll Z2R9IAT2x9 b2RT, BOBEED null OEEFIAEHLAL, sITEADEZE
BET A EIFTELRL,

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

HRBEDORERIIHLT, BRI IZETOANEREZERMIER (leve)AAs §D
INEW (TRLIZH D) EHOEHES VarlD) IZTENTNESBRATERLE:

BDDV . BRBEHICRAT S, FHEERBRZEAKELEL L TR, HAFREHKICE
FEEFLGV, EMBERICBVTREZEDANERIVEIZLES LGS EERT
FLEoiEly, BEGANERIEIHONLHEELTELL I L, BEHSNDFZEE.
nll 28947229 b2RT, BOBEED null OEEFFIAEHELAL, sITADEZE
BET A ELIFTELRL,

BDDV BDDV: :operator” (void) const
BOEBDEEZDETEHMERI BN ATy FEERL, FNEIRT,



BAaBEH(Cnull AEFEATVGRICE, RS 1O ull ZRY,

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

BRESORERICHLT. BRIIETOANEREZREHIBEL (level) s D
REW (EHLICH D) EHOEHES VarlD) ICENZTNESHRI THEELL:

BDDV #&m L. ThERY, HARRERICEIEEF G, RITHRIZENT
RAEBDANEHIDEICHEDIL ST s EH5EATIILELLEL, REGAAEHRIE
HoMLHEELTHECI L, BEHSNDOBZEEF. null 2RIAF TP FERT,
BRBEED null OEEFAH LA, sICEDEZIEET S LIETELL,

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

BRESDRERICHLT, BERIIETOANEREZRHEIBEL (level) A s T
INELY (FHLICH D) EHOEHES VarlD) ICENZTNESHZ THEELL:

BDDV Z4R L. ENZEiRY ., HBERERICIETEEEIL L, RITBERICENT
RAEBDANEHDDEICHEDL ST s EHEATIILELLEL, REGAAEHRE
HoMLHEELTHELL L, BREHSNDFEE, null 2RITA TPz FERT,
BRBEED null OEEFAE LA, sICEDEZIEET S LIETELL,

BDDV BDDV::AtO(int var) const

BRBEDORERIIH LT, EHES var DANEHZ0ICEAELIZEZED
IR () ERIA TV FEERL. ThERT, BEHSNDIG
Bl ES1Onull R, BAEEICuUlI AEEFATWIEEIZE. RS10
null 289, FHLGSIVZEZEA-HBEIETIS— (BERT) £L4b,

BDDV BDDV::At1(int var) const

HRBEDORERIIH LT, EHES var DANEHZ 1 ICEAELIZEZED
mIERAS (5182) ERIA TPV FEERL, ThERT, BEHSNDEG
BlX RS1Onull 289, BAEEICnull AEEATLEGESIZE. RS10
null 289, FRLGSIVEZEAEEEIS— (BERT) &£45,

BDDV BDDV: :Cofact (BDDV fv) const

BERESOZKERICH LT, fv=0 0852 % don't care &AL L THELLE
To-wmEEBERTBIN AT bEERL., ThERT, REHSNDGFET
31Ol 289, BABFFEEEIHIZ ull AEFENTULEEICE.
1ol &7,



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

HYBEBEDERERICHLT, BS varl & var2 DANZEHEANBRZ 1=
EEDOREEBERI BN AT OV bEERML. ThERT, level TIHAL
VarlD 218E 95 2 LITEER, REHSNDFEE RS 1Ol 2RY, BS
BEIZnull AEFNRTLVHEICE, RS 1O null Z2RY, THALGSIBESA T
BEEFTS— (BERT) &4b,

int BDDV::Top(void) const

BRBSDORERICHALT. REMOANZEHDES (BEROFORKIE)
ZRY, EERNEHEROLZILX0ZERT, BAEFICnull BEFEFLTL
=HEICIE. 0 #iRT,

bddword BDDV::Size(void) const

BE2BE50BV O RHERY ., EEROBD FEWNIYTIST75HETS
DT, BEZRDHA XDBMEY NSV ELHD, BAEEICUIl AEENT
W=BEICIE. 0 2RY, HABRERICET SHRITEFLEL,

void BDDV: :Export (FILE *strm = stdout) const
BDDV DAET—21EEZX. strm THRET S I 7M1 ILICH AT 5,

void BDDV::XPrintO(void) const
BRBEDYT 5 7%, X-Window IZHET S, (EEIvIHL)

void BDDV::XPrint (void) const
BRoEBEDY S5 7%., X-Window [ZHET S, (BEIVvZHY)

BDDV BDDV: :Former (void) const

BN BEDRIEENIERST BN ATV FEERL. TNERT,
AIEESANDORE(E. TOERIRIYNESE, RRO2ORNEFHTHS,
fzfzL. TOREIN1TUTDEEE, FIFEHRIORSET0ET S,
BABFIZTnll MEFEFNRTVEHZEICE, RS 1O null ZRY,
TELGEIHZEEAGREIS— (BERT) &4 5,

BDDV BDDV::Latter (void) const
BOBEEDOERIE,IERIBIDNA Ty FEERL., TNEFIRT,
BFERHHIE., BIFBRHNCEETNLVNBPOEEE S, SBEHSND



HEEF RS 1O null Z21RY, BABEHICull AEFATWEEHRIZE,
RS 1Ol 289, FEGEHRESABEEIS— (BERT) 45,

BDDV BDDV::Part(int start, int len) const
BERESOREEDAIERITA T bEERL. ThERT, start F
BOERMNGIKRED len BOERZRYHT ., LRHSNDGZEIE RS 1Ol %
B9, BABEHIZnull AEFENRTULEEICE. EE 10Ol 289, FHLG5I18%
BEZ-mEEFT5— (BERT) L4445,

BDD BDDV::GetBDD (int ix) const
£ ix BEHOERD B #RIA TPy bEERBL. TNERT,
REL ixZE5ZA-HREIIS— (BERT) &5,

BDD BDDV: :GetMetaBDD (void) const
NERFEED BDD 21D (HMBREHILEDL) #RITA TPV + %
L. TnERY,

int BDDV: :Uniform(void) const
2EFRNERLEZTHINESHDER (RILELIE1) FiRT,

int BDDV::Len(void) const
BRIIEERT,

void BDDV::Print(void) const
AEEREIZER DICH AT S,

kbl kkkllkkiokkkkkkkllokololokok
95 AR4: Btol — 2BANEHREHHORERAKERT I TR
kbl kkkllkkiokkkkkklokololook
Ny HE—T7A)L%&: “Btol.h”

VY—RXT74IL%&: Btol.cc



REMSFURH LTSS 5 X BDD, BDDV

EREREERT -2 2RIV 7R, BRERERBYL 2 EORERY LA L
BYE~DBEYETHD, RET—2 FEREZ 2ERTHBILTHLITKY.,

2 EDREEBDOANY MLELT, BV ZRVWTRESIATINS, BRI,
2OWBRB[EFRAL TV D, 2ERDOMEIT. BEHMSRY 5 S&KIEIC

BEhET. BICEBMICREEINS, BEHKA 05 5-1 OFEEICHIEHEIE

1&G5Y, 1h620&EBEICHNE2EY b, IhL-4DEHFELESIEY b,

121 5 5-128 DEETIF8 EY & DH, HEDEREH 10075 (/=72 L% 100
EHADESRBRABEZTOLOUEREMET T 5), REGEY FMIEEDEHKZE
KT (ABDEEIZT) RIEHSNDBZEE, Btol BDD(-1)) &8I (LLTF.null EFES),

BEY S EHIE
extern const int BDDV_SysVarTop

extern const int BDDV_MaxLen
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BEEY 55 ERRE%
int operator==(const Btol& fv, const Btol& gv)

220 Btol A T2z ¥ b fv, gv iR CEHMIERBEASZRTHSIE 1.
ZO3THRITNIX 0 ZiIRY, Btol_EQO) EIZEKERIES DTIEE,

int operator!=(const Btol& fv, const Btol& gv)
2DOMBtol ATV H b+ fv, gvAiE CBHEREEKZERITHSIE 0,
FS5THITNIE 1 28T, Btol NE() EIZEKIESDTIEE,

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

2DMBtol A TPy kv, gv DEMMERT Btol ATV FEFH L CHER
L. ThZEELLTRY, BIEHSNDFZEEE null ZiRY, 518 null AEF
haiEEEnull &9,

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

2DOMBtol ATy b fyv, gvDEMEEZRT Btol 7TV FEFLCERK
L. ZhZEL LTRY, BEHSNDEZEEE null ZRT, SIEICnull NEF
naE&EEnull &9,



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

2DOMBtol ATz Y kv, gv DEMIEERT Btol #7201V FEHLCERK
L. ThZEELLTRY, BEHSNDGEEE ]l ZRY, 518 null BNEFE
naEEE null #iR9,

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

2DMBtol AT2x U b fyv, gv DEBYBREDEZRT Btol ATV FEHIL
CERL., ThEELELTRY, BEHSNDFE> null ZRY, 58I null
NEFENDHZEF null 2 RY, BEREAETEIY UG NE E(E, BHMED/NE
WAIZTIVETS, () 10/(=3)= -3

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

2DOMBtol A TPz kfv, gvDEMMERT Btol # T2V FEFHL CHERK
L. ZhZEL LTRY, RBIEHSNDFZEF null ZRY, 58I null NEF
NnBHHEEEnull 289, BHEICABZHEETH, fv=gv* (fv / gv) + (fv % gv)
-9 KIICEET S, () -10 % 3 = -1

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

2DODBtol A TPV kv, gvDEY FREEERT Btol # T2 FEFHL
CERL., ThEELELTRY, BEHSNDFEJ null RS, 58I null
NEENDGEEE ]l R,

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

2DOMBtol A TPz b fv, gvDEY FREMERT Btol # T2V FEFHL
CERML. ThzfEE LTRY, RBREHSNDBZEIE null 2R, 515 nul
NEFENDGEEE ] R,

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

2DOMBtol ATy bk fv, gvDE Y FEMREINERT Btol ATV + %
HLSERL, ENZEEL LTRY, REHSNDFE S null ZRY, 58I
null AEFENSZEEE ull 2R,

Btol Btol_ITE(BDD f, Btol gv, Btol hv)
FARATDEZFegvZE, TAODEZTIThy ZiIRY &5 LEBHMEREBRERT
Btol #70xU FE#HLCERL., TNEEE LTERY, BEHSNDIFEE



null ZiR9, 518U null REFENDESIE null FiRT,

Btol Btol_ITE(Btol fv, Btol gv, Btol hv)

fvioLsStDEZIZgvZ, v 0D EFIL h ZiRT & 5 GEYERERKZE
KIBtol 7TV FEHLCAERL, ThEfEE LTRY, EBEHSNDIG
BlEnull &Y, 51 null NEFENZHESE null ZiRT,

Btol Btol_EQ(Btol fv, Btol gv)

fvegvhARICHENMELE GRS ESBATMERICH LTI, £53THRVWEZFO0 &
BAESLBEHERERBARERT Btol 7 T2V FEHLLERL, ThEE
& LTIRY, operator == LIFEHKAEDIDTEE, EBRHASNDIHEIE null
ZiRY, 518 null AEFENBGZEF null ZRY,

Btol Btol_NE (Btol fv, Btol gv)

fvegvhRICHENELE LD ESBATHEERITHLTO, 53 THRVEEFT &
BAESLBEHERERBARERT Blol A T2V FEHLLERL, ThzEE
& LTIRY, operator = LIFEHKAEDIDTEE, EBRHSNDIHZEIE nul
#RY, 518 null NEFEFNDHZEEIE Il ZiRT,

Btol Btol GT (Btol fv, Btol gv)

fudigy FYKREMEELDESBATMEERICHLTI, £53THRVWEZFO0 L
BALESLBEHERERBARERT Blol A T2V FEHLLERL, ThZEE
ELTERY, BEHSNDBEIE I 2RI, 58I null NEFTIIBEEIE
null &9,

Btol Btol LT (Btol fv, Btol gv)

fvdigy KYNSIMEELDESLBATHEERICHLTI, £53THRVWEZFO0 L
BAEOIBEREREBHRERT Btol A TPV FEFHLLERL, ThEE
ELTERY, BEHSMDBEIE I 2RI, 58I null NEFTIIBEIE
null &9,

Btol Btol_GE (Btol fv, Btol gv)

fubigy KYRZFVVDELIMELE G DL STBAANMERICH LTI, £5T
BWEEOELDLSLERERERRERT Blol 7TV FEFHLCE
BL. ThEELLTRYT, BEHSNDFEE I ZRT, FI%ICnull AE
FhdGEEF null #iIRY,



Btol Btol_LE (Btol fv, Btol gv)

fubigy KYNSLDELIMELEGDESTBAANMERICH LTI, £5T
BWEEOELDL S LEREREBARERT Bol 7TV FEFHLCE
BL. ThZzEL LTRY, BEHSNDBZEIE Il 2RI, 58I null HAE
FhdGEEF null #iIRY,

Btol Btol_atoi (charx s)

s DIETHFXFINEHEICERL., EREHUDBol 7Tz FEHLL
L. TRZEEELTRY, BEIE 10 EHE L TERT HH. XFIHIDILE
A OX T FEIE 0 THRESIGEICIX 16 ER. 0B FflE T 0b
TIHRFELIBEIL2EMTERT 5, TALUNDTEELGXFEEOXFIIH
T HEMEIXEREEL 720N,

(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)

DRI SAAYY R
Btol::Btol (void)

E K constructer, #IEAEL L CTIEAREE (BIC0%ERY) &XKT
TPy bEERKT B,

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

Btol::Btol (const BDD& f)
WIBEAHK f DEBICLI=A > T, BHIE1/0 2RI BHERERIEZRT Btol 4
T 19 FEERT B constructer, T A null DIBEIETEY D null HhS %



54T  Btol (BDD(-1)) 4Rk,

Btol::Btol (int n)
EMEH (BIZBHMEnNZIRT) 2RI Btol AT x4 FE AT 5 constructer,

Btol::Btol (const BDDV& fv)
BRBEEORET—2DBDN AT s k fv 25 % % constructor,

Btol::"Btol (void)

destructer,

Btol& Btol::operator=(const Btol& fv)
fvZBaBEEITKAL., ThxEL LTRY,

Btol Btol::operator+=(const Btol& fv)
BREELE fvOEHRMEESBEIZRAL. ThEEELTRT, LEH
ANDEEIEnll 2R, BRBEELIE5IEHA null DIFEE null 2R,

Btol Btol::operator—=(const Btol& fv)
BRBEEE fvOEMEZBNBEIZRAL. ThEEELE LTRY, SBEH
ANDEEIEnll 2R, BRBEELIE5IEHA null DIFEFE null 2R,

Btol Btol::operator*=(const Btol& fv)
BrBEEE fvDEMBEZESBEIZRAL. ThE{ELE LTRY, SBEH
ANDBEIEnull 2R, BAaBEEEEI#A null DIFESE null #iRT,

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

BnBHE fvOERREDEZBESESICKAL, EhZElEL LTERY,
REHSNDBZEE null ZRY, BABSFEEFSIEA ull DFEF null 28
T, BRERMNAETEYINGNEZE, BIHED/NSWAICYIYIETS, (i)
10/(=3)= -3

Btol Btol::operator%=(const Btol& fv)
BRESESVOBHREDEREZEFNBESICRAL., ThEEELTRY,
REHSNDOBZEF null ZRY, BRBESFLEFSIEA null DFEF null 28
T, BAEICLELGETHLEDHRIMENNSKLGEEEIICRIREZHET D,



($51) -10 % 3 = -1

Btol Btol::operator&=(const Btol& fv)
BRBEE fVOEY FREBEZESEEIZRAL. ThzEEE LTERY,
REHSNDOFZEF I 2RY, BLBEEIE5IEA null DFEIE null #iRT,

Btol Btol::operator|=(const Btol& fv)
BHRBEE fvOEY FREBMZESBEEIZRAL. ThzEEE LTERY,
REHSNDOFZEF I 2RY, BLBEEIE5I1#HA null DIFEIE null #iRT,

Btol Btol::operator”=(const Btol& fv)
BREEE fvOEY FHbREBMZESBEICRAL. ThEEELELTRY,
EEHSNDEEIE I ZRT, BERLBEFLIESIEHA null DFEE null 2R,

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

BRESZ. f'vhRTEY M TEMMICEL 7 FLEERZBPEHITKAL.
TNEEELELTRY, fVHNBEDLEZFEFRIZVTI TS, 0DEEFIXLT LA

W EBREHSNDGZEIF Il 28T, BAEFFEIE5IHA nul | DIFEIL nul |
ZiRY,

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

BRBH%Z. fvhRTEY MIEZITEMMICAES T FLEERZBSESICRAL.
TNEBEELTRY, SVIBNBEDLEFEFEIZTOTRT S, 0DEZFILDT LA

W BREENEHOLEZIE. BEHOEY MIE1H/ADS, BEHSNDEEIE
null 289, BABESFEIEEIEA null DFEF null 2R,

Btol Btol::operator—(void) const
BRBEDHBERT Blol ATz FEHLLAERL, ThEFEE LTRY,
EEHSANDEEE I 2R, BLBEEM null OFEFE null 2R,

Btol Btol::operator™ (void) const

BA2BESOEY FRE (1DOHE) 2RI Btol ATV FEFHLCERL.
TNZEELLTRY, BEHSNDFEEE Il 2R, BHESN null DFE
(Enull %R,

Btol Btol::operator!(void) const



BRESOREEEERI Btol ATV FEHLCAERL, ThEEELT
B, MEATEIEOICKHLTTI ZRL, OLSNDEICHLTIE0ZRTERETHD,
Btol_EQ (xthis, 0) &%ffi, EEEHASNDZEF ull 2R, BRLBEEN

null DIFEE null %R,

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

BaBE&%. fvRTEY M ITEMMICES T b LR E RS Btol
Tz bEFHLLERL, ThEEE LTRY, SHABDLEZFEEICOT H
T5, 0DEZFEFLT LG, BEHSNDBZEF I 2RT, BEXES
FIEEI1EA nul | DFBEF null ZiRT,

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

BAaBE&%. fviRTEY M ITEMMICES T b LR LR Btol
IOz bEFHLLERL, ThEEE LTRY, SHABDLEZFEEICOT H
5, 0DEZFEFLTRLEGL, BREENERDEZE, EROE Y MMIE 1A
Ad, BEHSNDBZEEF null BT, BRABEFFERIESIEA nul | DIFEF null
ZiRY,

Btol Btol: :UpperBound(void) const
ZEZAONSTRTOAABERIZTOVNT, BEFBEEIRYBIRKEEZRTE
HEHDBtol #A TPV FEFHLLERKL., ThzEfELE LTRY, RBiEHSN
DFEF null 2RY, BAESM null DFEF null ZRY,

Btol Btol: :UpperBound (BDD f) const

f THELEANZROMBAESICHTEIITATOAANBEEEIZDOVT, BR
BENRMYBIRKEZRT Btol A TV FEFHLLERL, ThEEEL
TRY, ANEHOMAES f . ANZHORBENMOMATEZ %,
REHSNDOBZEE null BT, BAEEM null DFEEE null ZRY,

Btol Btol::LowerBound(void) const
EZZAONSTRTOAABERIZTONT, BEXBEEIRYBIH/NMEEZRTE
HEMDBtol T2z U FEFHLCAERKL., ThEEL LTERY, RBiEHIN
DFEEF null 2 RS, BAESEN null DFEE null R,

Btol Btol::LowerBound (BDD) const
f CHELEANEHOBAESIZHT HIRTOAABEEEIZONT, BS



BEANMYBLIR/IMEZRT Btol 7720V FEFHLCAERL, ThEfEEL
TBRY . ANEHOIMAES f[X. ANEROHBEMOHRATEZ S,
REHSNDBZEE Il Z38Y, BAESEMN null DHEEF null Z2RT,

Btol Btol::AtO(int var) const

BRESORIEAMICENT, EHES var TEELEZAAZEHRICOZRKALE:
BA#zRTBtol 7TV FEFHLLERL, ThzEEE LTRY, F&livar &
EZEBEEIZ— (BERT), REHSNDHEEF Il 2RY, BaEEN
null DFEE null %R,

Btol Btol::At1(int) const

BERESORIEARICENT, EHES var THEELEZAAZEHRICT ZRALE
BA#zRTBtol 7TV FEFHLLERL, ThEEE LTRY, F&livar &
EZEBEEIS— (BERT), REHSNDOFEF Il 2R, BFESEN
null DIFEE null %R,

Btol Btol::Cofact (Btol fv) const

BEREESORIEHICENT, fv=0D&EFZ don't care LA#% L THEHEIELT:
BA#zRTBtol 7TV FEFHLLERL., ThzEfEL LTRY, RBIEHSND
HBEIEnull 2R3, BABESFESIHEL null DFEF null RS,

int Btol::Top(void) const

BAOBESORTERICERT HIANERODT T, BEDIEG(level) ZHD
EHOES (VarlD) B9, level DIEZD LD ZERT HIFTTIXGZELDTIEE,
EHEHDEEF0ZET, null DEEF0 ZRY,

BDD Btol::GetSignBDD (void) const
BRESORITEHMOFTBEEY b (AIZHDE=HDEHE) 2RI BIDA TP
D rEHLLERL, TNZEEELTRY, null ®FEE null 0 BDD #iRY,

BDD Btol::GetBDD(int ix) const

BOBESORIEBDOE ix EY FERTBD ATy FEFHLIERL,
TNEEELTRY, iX[EFRTFHEEY kM50, 1, 2, ... £LE>TWLS,
B0 iIXxZEAGEEIS—, M#EEZ S ix [T L TR, &EM (FFS)
Ev DB %iRY, BHBEEMN null DFEIEnull @ BDD ZiRT,



BDDV Btol::GetMetaBDDV (void) const
BoEEOARET—2DOBDN ATy bEaE—LTERY,

int Btol::Len(void) const
BHRBEDHTEHERT,

int Btol::GetInt(void) const

BRESOXRTEBIEHERDIGEE. TOBRIELZ RS, THEHTL LG
BlE, TRTOANERICOZRALIZLEEZDEZEH AT D, BHENA 2 EY
MIIRFESBZWEEIE. T2 EY FOAZEEMET D, null DFEEF 0%

RY,

int Btol::StrNum10(char* s) const
BRESIRTEBLNERERDIGE. O 10 EHXXFHEERL., shD
IMFEDEHICEZTIAD, s [CIXBANC LB (RIE 1081 ~) ZRHERL
TEMITNIEGE SN, EHERTLEWMEGEE. IXTOANEHKIZ0ZE
KALEZEZDEEZHNT 5. BEBDEILREE 0 2RI A, BIEHSNDIE
B null DEFEFETERYT, TDEEXFIITIE0"NAS,

int Btol::StrNum16 (char* s) const

BRESIRTEBLVEHERDIGE. TO 16 EHXFIHEERL., sh b
IRFEDMEEICEETAL, s [CIXFRNCHALMEE (RIE8 /N1 F) ZHERLTSH
METNIEEGE SN, EREMTHEMEEIX. TRXTOANERIZ0ZKA
LizLZTDEXZHNT S, BHROETEE 0 2RI A, EIEHSNDIFELD,
null DEEFT1Z2RY, TDOEEXFHIZIF0DAS,

bddword Btol::Size() const
BREBDYT S 7DEHREERT, null DFEIX0FRT,

void Btol::Print(void) const
BRBEOAT—2 EREZERAICHIT S,
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ANy T —T7A)L%: “ZBDD.h”

Y—RT7AIL%&: ZBDD. cc

REMNSFUTH LTSS 5 X BDD

TAYTLREBD REZAWVT. HEEEEZHREIELLIZIZTRTH S,
EEDEERIFI. nADT7A TLOFMS KEEESMEEERT, 714 TLIE
I HSIRFELIBHTHINT S, 0 BOERINLLEIREEERE LS, £
NEDYTIUMG 0EEZESMESEERIERZEMAERLTFY, Eiux
BERTELIIOLLIEEZHATEES LS, RIEHSNDIGETNELZDPETL.
null (-1) Z&Y,

(=B
ZBDD x = ZBDD(1). Change (1) ;
ZBDD y = ZBDD(1). Change (2) ;
/BDD f = x + vy,
ZBDD g = f.Change (3) + f.Change(4);
f.Print();
g Print(Q;

BEEY 5 EHIE
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BEY 55 ERRE%
ZBDD operator&(const ZBDD& f, const ZBDD& g)

f & g MXHY (intersection) ®RIT BDA T4 FEERL. FhEET,
REHSNDBEEIE, null ZRTA TV FERT, 518 null 25X
BEICIEnull 2RT,

ZBDD operator+(const ZBDD& f, const ZBDD& g)
f &g DFERWUnionZ2RTBDA Ty FEERL. FhERT,
LEHSNDEEIE. null Z2RIA TSy FERT, 518 null 25x21=



BEIZIEnull 2i1RT,

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

f s g Z5IWVEERERERTBDA TV FEERL. ThERT,
REHSNDEBEEIE. null Z2RTA TV bERT, 518U null 25X 1=
BEIZE null #RY,

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

f &g DEREEZRTBDATOY hEERL. ThERT, IR
HAINDBZEEIE. null 2FRIATPOzH bERT, 518 null #5% 1=
BEIZE null #RY,

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

f % g TE|>1-%4A Weak-division) K ZBIDA TP H FEERKL.
TnERY, BEHSNDOBEEEF. null 2RI ATy FERT,
I null 25AHEICE null 2RY,

ZBDD operator%(const ZBDD& f, const ZBDD& g) ;

f % g TESIERDEEEZRT BDA TPy bEERL. ThERT,
EEHANDBZEE. ull ZRIATOH FERT, 518l #5% 1=
BEIZE null 2R,

int operator==(const ZBDD& f, const ZBDD& g)
f&eghRLEENESIHDER1/0)FIRT,

int operator!=(const ZBDD& f, const ZBDD& g)
f &g NERLBZEENEIHDEREN/0) ERT,

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

f &g DEERERN BD oLz, BEHEREXvv AN BRIT S, op
FEEDEFEZRIEFEST. 20 LLEDEZAND, BEHBENEHRINT
WBIHEIEZD BDD #RL., RO ohh o5&, null 2RIA TPz
9 b&ERY, f, g A ZBDD ROEEDIZEIL. GetID() T bddword EIZZEH#L T
5Zz%,

ZBDD ZBDD_Import (FILE *strm = stdin)



strm TEET S 774 ILH 5 ZBDD DEEEHRARAHA, BDA TP FEEKLT, £
NEERT, =L, Z7MINIZEINTWET—ANEHNTH--1EEIF. FYVDOHAD
DBEDHEHRAL, T7AIICEBRYNE--15E8E. EERTHEE null 2R,

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

R dim QEBEEERT BDA Ty FEERL. ThERT,
ZEHIELL (leve D N1 WS dimETDEEZHEO7A TLEREZFERAT %,
TATLERIIHOMNMCHEESNTWEITNIEAE S ALY, density (T&2T,
RE (BRY2HFEE%N) ZEEIT A ENTE S, BEHSNDIGEE
null &89,

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

f &g dMeet®EE (KnuthXK4&E1 9141 5: EEHE 20358 CXUBELND
EEERTBDATO) bEERL. ThERY, BEHSNOBFZEE, null %
KIATPxH FERT, I null Z5ZBEICEnull Z2iRT,

(FB48)
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)

RERAVIRAAVY F

ZBDD: :ZBDD (void)
constructer, #EMEL L TEEEFZRI ATV EERT S,

ZBDD: :ZBDD (int val)
EHMERTIBIDA T FEEYHT constructer, v ==0 Z5(E
TEE. v 0 BLFBEMTES. v<0 BlE null 2RI ATz +%
T %,



ZBDD: :ZBDD (const ZBDD& f)
g|1% f #4859 3% constructer,

ZBDD: :"ZBDD (void)

destructer,

ZBDD& ZBDD: :operator=(const ZBDD& f)
BR2BEIC f ZRAL. TOOE—%RT,

ZBDD 7BDD: :operatoré&=(const ZBDD& f)

BAaBEEE f EDOXDHY (intersection) #Re. BABESIZRAL.
ZOIE—%RY, BEHSNOBFZEE null Z2RITATPzI +%
KAT S, BRBEEFELEFIHN null DIFEED null £%55,

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

BRBHE f LO#EW(nion) 2KHD, BABESICRKAL, TOaE—%
B9, BEHSNDBEIE. null 2RTAHITOY FERAT S,
BABEEFEEESIELS null OBEE null &£43,

ZBDD 7BDD: :operator—=(const ZBDD& f)

BRrBEMNs f Z5ILVENEEEKRD. BAESICKAL, TOaE—%
BT, BEHSNDBZEIE. null 2RTAHITOY FERAT S,
BOBEEFEEESIELS null OBEE null &£45,

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

BRESE f COEREEZRD, BRBEHICTRAL, TOIE—%ZRY,
REHSNOBEIE. null Z2RIF TPV FERAT S,
BHOBEEFERESIHEN null OBEE null &£43,

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

BRaBEB% f TH o154 Weak division) k&, BaEEICKAL.,
ZTDIE—%RY, BEHSNDFEEF. null Z2RIF TPV FEKAT S,
HBOBESFEESIHN null OBEE null &£45,

ZBDD 7ZBDD: :operator%=(const ZBDD& f)
BRBE% f TE-=RYDEEZXRNH. BRBEEICKAL., TOOIE—%KY,



LEHSMNDEBEIE. null Z2RIA TSV FEKRAT S,
BABE XI5 null OIBEEE null &43,

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

BREBEDI S 712 LT, BRTEI22TOT7A TLEHZ. BHIBGR (leve) s D
RKEW (LEIIZHD) THOEHES VarlD) ITENEFNEESHRZ TBD #EH L1
HEeeRE%. BRBHITKAT D, F-EERREZEREL LTRY,
ETHRRICBEVWTREZDANERNVEICHE DL SE s ZEATIF G LAY,
WEBLBANERIEIHONLHEELTHELL I L, EEHSNDFZEE, null #FT
ATV bERT, BAEEN null OEEFFAMELEL, sICEDEZFEET S
CEFTERLY,

ZBDD ZBDD: :operator>>=(int)

BRBEDT S 71T, BERETI2LETOTA TLEHZ. BEIBLL(level) A s T2
INEWY (FHLIIZH D) TEHOEHES VarlD) ITENFNEESHRZ TBD #EH L=
HEEEE%. BRBHITKAT D, FEERREZEBEL LTRY,
ETRRIBEVWTKRERZBDANERDIDEIZLGS L S s 5 A TIELESALY,
WBLBANZERIEIHONLHEELTHELL L, BEHSNDFEE, null #FF
ATz bERT, BA/EEDN null OLEEIAMELEL, sICEDEZFRET S
CEFTERLY,

ZBDD ZBDD: :operator<<(int) const

BREEDI 72 LT. BERTI2ETOT7TA TLEHE. BRAIEL (leve)A¥s D
KEW (LFIZH D) ZHOEHBES VarlD) ITENTNEZTHZ TZBD #EHLT-
IOz FEEBL, ThERT, ETHRICBVTRERDOANEHSRBE(C
BAEIGsZEZATRLGLLEN, BEGANEREIHOMNMCHEELTELZ L,
REHSNDEFEEIE, null 2RITA TV bEERT, BA/EEN null OEEF
fild LAYy, s ICREDIEZEET S EIXTERL,

ZBDD ZBDD: :operator>> (int) const

BRBEDT 7KL T, BRI I2LTOT7A TLENE. BB (level) s D
INELY (TRIIZH D) THOLEHEFS VarlD) [CFNFNEZHZ T BD #HRL 1=
T2V bEERL. ThERYT, EITHRICEVWTRERDANEHNLEIC
BAEINGsZEZATRLGLLEN, BREGANEREIHOMNMCHEELTELZ L,
EEHSNDFZEIE. null ZRITA TPV bERT, BR/BESED null OEFF
it LIELY, sICEDEZEEET S EIXTERLY,



ZBDD ZBDD: :0ffSet (int var) const

BREBEDT S 71 LT, EHBE S var D7 A TLEZEFHRMAGENSHD
BAEEERT BDA TPz bEERL. ThERY, BEHSNDBZEE.
null 289472z bERY, BAESN null Zo15EE nul | 2iRY,

ZBDD ZBDD: :OnSet (int var) const

BRBEDT 712K L T, EHES var D7 A TLEZSOHEEN LD
BAEEERT BDA Tz bEERL. ThERT, BEHSNDBZEE.
null 28k9472x9 b2RY, BB ull Zof=H&E null ZiRY,

ZBDD ZBDD::0OnSetO(int var) const

Onset (var) #34TL1=&. EHBE S var D7 A TLERELI-EEGZRT

B ATy FEERL. ThERT, Onset(var). Change (var) & i,
var N S 7 DREMDEHBESDIHZEIE. 1-Ty P NMELTWESYTIST
EZTDEFRI ZLICHED, BREHSNDFZEEE, ull Z2RIA TSz b7
B3, BoESEN N ull Fo-=8B&F null 2&RY,

ZBDD 7ZBDD: :Change (int) const

BRBEDT S 71 LT, EHE S var D7 A TLDEEEZRESEEE
ERTBDATOxY bEERL. ThERYT, BEHSNDHEE, null %
KIA TPV rERT, BLEEDN null EZo5E8E null Z2iRT,

ZBDD Swap (int varl, int var2) const

BRESDT 771 LT, EHES varl Lvar2 D74 TLERE

ANBR =L EDORBERERT B ATV bEFERL. ThERT, 58T
level TIEE LK, EHBEESTEZA S LITEERE, BEHASNDIHEE, null #
RIATPx) bEERYT, BHBEEN null DL EF. null 2R,

ZBDD ZBDD: :Restrict (ZBDD f) const
BERBEDHEEEENERLLG DTV HHEEEDHR T, fOROLHGL<LED
1DODHMEEZAELTWSELSLGHEEGEETZHEL. MEHL-HEEEEEZRT
IBIDA T2y FEERLTENEZRY . BRHSNDIFEIL, null BT,
BABEEEEESIEMN null DFEE null Z2RY

ZBDD ZBDD: :Permit (ZBDD f) const



HOBEBEDHEEEGNERLLE>TLWHHAENH T, fORDOLLELED

1 DODHMAEICEEIATWA LS HEGELE TZ2HHL. HMEL-HEEESGERT
B ATy FEERLTENERT, BIEHSNDGZEF. null #8BT,

BB EEE5I#A ull DBEH null 2R3

ZBDD ZBDD: :PermitSym(int n) const
BRBEDHECEENDERLLGH>TWVWAHMELEDHR T, 74 TLEHIA, nHLUTD
HEEETEMEL-HEEEEZRT B AT ) FEERLTENRERT,
REHSNDBEF, null ZRY ., BRESEEE5I1ED null DIFED null ZiRY

ZBDD ZBDD: :Support (void) const
BRBEDOEEICHENSGTA TLEZHEL, ThoDT7A TLI1ETOZE
RETHEEERTA TV FEERL. ThERYT, BEHSNDEEIE.
null 28934729 L£&RT,

ZBDD ZBDD: :Always (void) const
BENBENESICETHHEEETIZTEABALTENSTA TLZHEL.,
INEDTATLVET OEERETIERERI AT FEAERL,
TNERY, BEHSNDEZEESE, null Z2RTA TPV FERT,

int ZBDD: :IsPoly(void) const
BENBEDESICHAEENERESENINESHDEBZIRT,

int ZBDD: :Top (void) const
BRBEE0HEEESICEARTSI7TATLEHDS S, RLEFUDIERZHED
TATLDEHRESERS, null [TxLTIE 0 iRT,

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

bddword ZBDD::Size(void) const
BRBEDYT S 70 AMEIRT, null (THLTIE 0 &Y,

bddword ZBDD::Card(void) const
BABESNKRIEEDERH (cardinal ity) 2389, null IZxFLTIE 0 &Y,



charx ZBDD: :CardMP16 (char* s) const

BREENRIEEDEZR M (cardinality) ZRK 16 J—FRETOD
ZEEBHTHIUNT S, BRI 16 EHXFIELTs M otrED
IR ICARINT S, (B C EEBHRD bddcardmpl6 #ZER)

bddword ZBDD: :Lit (void) const
BREENRIEESFOR) TIILE (BREEGEDOT7 1 TLEEDEF) ZRT,
null (2t LTI& 0 #3R9,

bddword ZBDD: :Len(void) const
BRBEENRTEESNDHT, RETATLEZZLETHEEZELELT,
FOT7ATLEEERT, null 2 LTIE 0 %R,

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

void ZBDD: :PrintPla(void) const
BHaBESNRIESTRER (pla format) TEEHAIZHAT S,

void ZBDD: :XPrint (void) const
BaESDY S5 7%, X-Window IZHET 5,

void ZBDD: :XPrintO(void) const
BRBEEDY S5 7%, X-Window [ZHET S, (BEITYIHL)

void Print(void) const
ATV RADE, RLEED) TIIILES. SiRBOBERTIZLELNIZHEAT S,

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

BAB50 ZBDD [TDWWT, EMEIAMNL O-RZIBICFZES>TIT>T. 74 TLEHD
LRI £S5 E lev Lo TLWAEHIRAHNIE, ThaREfuEimETSHBDATD
IV FEIAE—LTRYT, ZHLARLDAE LS E lev EL->TWSEIRAGITHIE, last
NEODEER, lev UTELAIRVDHE RERLEMERETSHBD AT bEOE
—LTiRY, last NIEELODEZFIE, lev UL THIRFEDEH R ER LR E T 5 ZBDD
A7z bHEIE—LTRY, null IZRLTlEnull 289, 45, BDAToH k
[ZxLTHLML®H SetZSkip()F 1 BIEFTLTHLC L., @BV IDEMTFT Zlev £V



v FAEEICITZ B,

void ZBDD: :SetZSkip(void) const
B72BE5® B [2DWT, 0-HEERICF-ES=OD#HEN >V ZiR5D., TNLMNMZIEE
AREIZEIE L7ELY,

bddword ZBDD: :Intersec (ZBDD g) const

BREBE g LORBEEEERT BD ATy bEERL. ThERT, EB5LMH
null Z5Enull R8T, HoMLH SetZSkip0Z 1 EEFTLTHL &L WEIUIDE
MNFCERICETTES . HFIC. BDEBDBD ATy B ELT A TLEHDESR
MNIEBIZEL, g ITHRT A7 A TLEHODBERMNEREICDLGNEZICENTH S,

95 R%: IBDDV -— ZBDD EZF| (FEEEEEDES]) #RI VIR

NYySF—TJ7A)L%&: “ZBDD. h”
Y—RX 774 IL%&: ZBDD.cc
REMSFERH LTSS 5 X BDD, BDDV, ZBDD

ZBDDV DEFHZERT UV SR, BBIIBERDBESIL 0 MhohFEIEHMTH S,

RERTIX BDDV & RHRICHABIRERERAN2ZORTREL TS,
HGEIREH E A —FEROEY #kUNE BDDV DIFE & EH T, BDDV_Init() %
RIIZETT HELENSH S, ZBDDV (L BDDV LAY .. Hoh LHEFIREEET S
BEIFEL, BRICTVEALEBEICZEOERODAEZITOATIINERESNDS,
ZBDDV B DEE TRIANEA—BML TLELMESE., BYLBVADERIL0ARE
Ehd, READERZSHLEERL 0MREN D,

FEY S EHIE
extern const int BDDV_SysVarTop

extern const int BDDV_MaxLen
extern const bddword BDD_MaxNode

extern const int BDD MaxVar



BEY 55 ERRE%
ZBDDV operator& (const ZBDDV& fv, const ZBDDV& gv)

fv & gv DBEFNERBLTDORDHY (intersection) kI BIVA T2V b %
L. ThERYT, BEHSNDBEF RS 1O null 2RY, BR/EEMN
null FEICF. RS T D null Z2iR9,

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

fv & gv DREHNEZRRLTOFEY (union) #FRT BV AT o FEERL.
ThERYT, BEHSNDBZEF RS 1Ol 2RY . BA/EEN null O
BEICIE. RS 1D null &Y,

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

fvORERINER M gv DREINEREZSIV-ENEEERT BN AT ) b %
L. ThERT, BREHSNDEZEIX RS 1O null 28RS, BHESEN

null FEICIF. RS T D null Z2R9,

int operator==(const ZBDDV& fv, const ZBDDV& gv)
fv & gv DEERINERISR LEENESIHIDEHK (1/0) 2R,

int operator!=(const ZBDDV& fv, const ZBDDV& gv)
fv & gv AAREHNBEZD I BALLELCELH 1 DODNRELLIEENESIHNDEEK(1/0) ZRT,

ZBDDV ZBDDV_Import (FILE *strm = stdin)
strm THEET 57 74 )LH 5 ZBDDV DIEEZEFHARAA, BV ATy FEERL T,
ENZERT ., T7MIVICERYNE-15E6F. BER TRl ZRY,

(FB48)
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)



BRI SRAY Y

ZBDDV: : ZBDDV (void)
HK constructer, FHAEE L TEEEEZRT BN AT FEERT S,

ZBDDV: : ZBDDV (const ZBDDV& fv)
5% fv 24889 5 constructer,

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

% location HE DEHERMNf T, TALUNDERHNO0 &> TL5 ZBDDV
AT H bEERMT B constructer, f A null FZo7=15&I1&. location MIEIZ
BbHhod. 0BEOERMN Il EH->TWEA TV ) FERT,

ZBDDV: : ~ZBDDV (void)

destructer,

ZBDDV& ZBDDV: :operator=(const ZBDDV& fv)
BaEEICfvERAL., fvERT,

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

BRESE fvEDERINERRLTORHY (intersection) Zk&. BHEHFIC
KAT S, BEHSNDBEIE ES 1Ol 2RAT D, BHEEFIE
Sl null AEFEATLVEEL. RS 1Ol &45,

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

BRBHE fvEOREINBRFALTOFEY (union) ZRkH. BAEHICTRAT S,
REHISIMMNMDBEIE RS 1Ol 2RAT S, BFESFIEEIHIC nul | A
BENTULHBEIZEK, RS 10l 2&%45,

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

BN BEDOREIERNL fvOERINERZSIV-EDEEZT RO, BRESH
IZRAT %, EEHSNDFEIE ES1DOnull ZRAT S, BHEEF=(EE]
BIZnull AEFENTVGHEICE, RE1TOnull &5,

ZBDDV ZBDDV: :operator<<=(int s)
BERBEDEERINBRICH LT, BRI LIETOTA TLEHZ. EBEEIER
(leve DM s FOREW (LEIIZHD) THOEHES VarlD) ITENEFNEZTHTRZ T



ZBDDV 2R LG EE 4. BRBRICRAT 5. FLEEKREEZEAKEL L TR,
ETRRICBOVTREROANERNDEICLEDS L5 s 5 A TG LAY,
DEGBANEHEIHOLNLHEELTHEC I L, BEHSNDEEIE. null 2R
TP H bEERT, BREEN Ul OLEFAHLAEL, sICEDEZRET S
CEIXTELRLY,

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

BRESOFEIERICHLT. BREITIETO7A TLEHEZ. BRIRA
(leveDA¥s FD/INELY (FRIICH D) EHOEHFS VarID) ICEN TN ESTHA T
/BDDV B E L-#HEEEE . BENEBITRAT L. FL-EEHERZEREL L TR,
EITRRIBEVWTKREZEDANERDIREIZLESEL D s 5 XA TIFLE S,
WEBEGANEREIHOMNCHEELTHEC L, BEHASNDIFZEF. null 2XRT
ATV bERT, BAEEN Ul DEEFIXAELEL, sICADEZIEET S
CEFTERLY,

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

BRBEDOREIERICH LT, BRI I2LTOTA TLEHEZ. ERIER
(leve) h¥s FDREL (EfIIZH D) EHOEHES VarlD) ITERENEETHAT
/BDDV R L-HEEEREZERL. TIhZERT, ETHERICBEVLVTREEZEDAS
EHIDBEIZEDELILGs E5EATELGELHL, BDEBELGANERIHOoNLHEE
LTHELIE, BEHASNDIBEIE. null 2RTA TV bERT, BESEEN
null DEEFATEH LG, sICEDEZIEET S EIETERLY,

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

BRBEDOREIERICH LT, BRTILTOTA TLEHEZ. ERIERK
(leve)A¥s FD/MNELY (TRIIZH D) EHOEHEFES VarlD) ITENENESHA T
/BDDV B H L-HEEEREZTERL. TIhZERT, ETHERICBEVLVTREZEDAS
EHPDBEIZEDEL S s EH5EATELEL LN, BDEGANEREIHONLHEE
LTHELIE, BEHSNDBEIE. null Z2RTAITOY bERT, BER/EEN
null DEEFATE LG, sICEDEZIEET S EIETELLY,

ZBDDV ZBDDV::0ffSet (int var) const

BEPBEDEEINBERICDOVT, EHES var D7 A TLEEFLRVEEEN LD
BREEZEZRT BN ATV FEERL, ThERT, BIEHSNDBHEEIL.
null 28934729 F2RY, BAESN N null o5&k null &Y,



ZBDDV ZBDDV::0OnSet (int var) const
BRBHDOREIERICH LT, EHES var D7 A TLEZELCHEEN LD
BAEEERT BINATO Y bEERL. ThERT, BEHSNDIFEIE.
null 2RIA T2z bERY, BAESN null Zof5&E nul | 2iRY,

ZBDDV ZBDDV: :0OnSetO(int var) const

Onset (var) #£4T L1=%. THE S var D74 TLERELEEADRY bLE
KT BVATOH FEERL. TNEIRY, Onset (var). Change (var) & i,
var BT S 7 DRLEGDEHBESDHEIL. 1-TyP NELTWLWEYTIST
EZTDFEFRI ZLICHED, BREHSNDFZEF, ull Z2RITA TPV bE
B9, BAEEMN ull o5&  null 2iRT,

ZBDDV ZBDDV: :Change (int var) const

BREBEDI S 712/ L T, EHBE S var D7 A TLDERERESE-&4
ERYBIVNA Tz bEERL, ThERY, BEHSNDBZEE, null &
RIATOxH +ERT, BLEEDN null o5& FE null Z2iRT,

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

BRBESDY 771 LT, EHES varl Evar2 D74 TLEHE
AMBZ L EOREBERHERT BN ATy bEERL. ThERT, 515UE
level TIEHE LK, EHBE B TER S LITEERE, BEHASNDIGEEE. null #
RIAT2x) bEERT, BHBEEN null DLEEF. null 2R,

int ZBDDV::Top (void) const
BRBEDEINERDPT, BRETSI7A TLEHD S bLAUDIERZHFD
TATLDEHESZIRT, null IZRHLTIXO0 ZRY,

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

BOBEBNE start BEEAMN S F (start+length) EE EFTOEIIEEZHEL.
ZTOMDEFNNERE0 (ZEE) LBV ATOzY FEERL. TRERT,
REHISIMNMDOBEIFX RS 1Ol #RY, BAESEN N null DFEICE, RS
1@ null 289,

ZBDD ZBDDV::GetZBDD (int index) const
BEXBENE index BEDEINEZNDBD ATy bEERKL. ThERT,



ZBDD ZBDDV: :GetMetaZBDD (void) const
BHOEBSORAEEEZRI IBDD AT b (BOBREHZED) #iRT,

int ZBDDV::Last(void) const
BRBEED (EXROHDH) BIBEROHFOD, RRKOBZREFSERT, null (Txt
LTIE0%EIRY

bddword ZBDDV::Size(void) const
BRBEDY S 7NEHAHERYT (HILEREHRICET IHAEEELZL),
nul l 123t L TIX 0 &Y,

void ZBDDV::Print (void) const
ATYIRADE. REGED)TIIVEES. /— FHOBHREZEHDICHAT S,

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

int ZBDDV::PrintPla(void) const
BREENRIEEEZREX (pla format) TEEHAICH AT S, BHOER.
BE0ZRY, BEHSNDGEEIE, HAZHEHL 1 Z2RT, BS2EE A null D
HEICE. ALEAET 1 2R,

void ZBDDV::XPrint(void) const
BAaESDY S5 7%, X-Window IZHET 5,

void ZBDDV::XPrintO(void) const
BHaB80Y S5 7%, XWindow [ZHET b, (EEITYIHL)

sokk ok kol kokk ikl ok kool kokkiokoklokkiokkokkaiokkiokkiolok ook katokkakokoailokiook ookl ok
95 R4: Ctol ——EREHEEGELERS BEFEHBARC FaEX) 2XRITIIX
sokk ko kol kokkiokkkiok kol kol kokkiolokolokkiokkiokkaiolkiokkilok ok kol kool ootk ok
ANYF—TF7A)L%&: “Ctol.h”

Y—RAT77A4IL4A: Ctol. cc

RNEMSEFEUH L TLVS4Y 5 X ZBDD, ZBDDV



BRIEHSGEERAERI VSR, BREREGEESIE. BREDT A TLOHFED
HEEZERLTHIEETHL T, BEMNOBRERDVEYDEZH O ENTES,
NET— 2 [EBHEZRSEL. B ZAVTRREEINATNS, C)EHERALT
WAEH BBLERERKRITRRIND EREOHBDLRITFI10FEZ-TEY.
REMICEFRHTH D, (EELTENKRELLENERERIETS D),
RIEHSNDFZEE, Ctol Null 0 ZRF (LLF., null EFES),

BEEY S EHIE
extern const int BDDV_SysVarTop
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

B:EY 55 ERRE%
int operator==(const Ctol& a, const Ctol& b)

220 Ctol ATV ba bHARULEREMREGEESERTHLIE 1.
Z3TRHRITNIE 0 #iRY, Ctol_EQO) EIZEKRIES DTIEE,

int operator!=(const Ctol& a, const Ctol& b)
220 Ctol ATV Y ba bARUCBHEREREAHERTLSIE 0,
FS5THITNIE 1 28T, Ctol NE() EIZEKRIESDTIEE,

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

220 Ctol A TPy b a bOEMM (HETHERELTOERIEDOME)
ZRICol ATV bEFHLLERL, ThzEELE LTERY, BERHSND
HEFnull ZRY, I8 null NEFENLEZEEE null ZRT, HHSNID
HEEFTISI—8RTT 5,

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

220 Ctol ATV Y ba, bDEME RETIERRATOEREDFE)
EZRICol ATV FEFHLLERL, ThEELE LTERT, BERHSND
HEFE null ZRY, I null NEFENDBZESIE null ZRT, HHSNID
HEEFTSI—8RTY 5,

Ctol operator*(const Ctol& a, const Ctol& b)
22D Ctol ATV Y ba bDEMBEERT Ctol 7TV FEFLCERK



L. Zh#EEELLTRYT, BEHSNDFZEEE null ZRT, 518 null BAEFE
NEHEFEnull ZRY, MiIHSNDBEFITIS—KTT L, COEMBREL.
AaNEBERLLDDERZ 1 DT ODRYELTTELLTOMERITDOVTREREFTL.
INEDRMERDDEDTH D, RILTA TLEHE2F L TERERIC(E
BHHEWNIE (v x v=v) ZRIFIE, BREHROZEXOFRE L FERKOEET
Hd. BIZIE. x+2y)x+3y) =x+6y+5xy &id,

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

2DMCtol ATV xV ba, bDEBYBREDEEZRT Ctol ATV FEHL
CERL. ZhzEE LTRY, BEHSNDOFZEF null £58T, 518U null
NEFENDGZEF null 2 RY, BEMNETEIY UG NE ZE, BHED/NS
WAIZTIYIETS (B1:10/(-3)= -3 ), ¥ b HZEKX (BHOHEEELERZHD
£8) OB bOFILERZ1 DT ODRYHLTHREZT2I-EZIT.bDED
EXRTEH->THHIMITEFNLHELERDEEZ. b 2R TEI--LZTDBELE
EET D, COEE, BHEETEROERIER. BABEICHRT HHEELERD
BREOHTHEIMEIR/NTHILDELEAOBEDERELT S,

BZIE, 20 x +12xy+10y+8) / 3 x+ 2 DEA.

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

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

DT, EKDEF 4y + 4 755,

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

220Gl ATz ba bDEBBREDEIRERT Ctol 7TV FEHLL
L. ThEEELELTRYT, BIEHSNDBEIE null ZRT, 518 null AEFE
NBFEE null 2RY, BEOT A TLEEMNEEFNTVWSHZETLE.
(@%b)=a-(bx(a/b)) ZTHLTLIIHETS, () -10% 3 = -1,

Ctol Ctol_Null (void)
IS—PREHIIMEFRT Ctol ATy F(ul) ZERRL, ThEEELTERY,
EEORARILZBD(-1) TH S,

Ctol Ctol_ITE(Ctol a, Ctol b, Ctol ¢)

if-then-else DEE . T L alCEFNIMEEERICHLTE b DT -2 EHEL.
AICEFENBMEEEERICH LTI, cOT—RFZERH L& S54GCtol # TPV b %
HLLERL, ENERT . BRIEHSNDFZRIE null 2R, 5I%ICnull NEFIhLE
BlEnull &Y, alCBEALTIE, O LINDEHKEFET LRILEKRERFD,



Ctol Ctol EQ(Ctol a, Ctol b)
altbDLLELLEZ-ATOLNDERBEZIFOHEEERICOLNT, a &b TEHEN
ZELIMESEERLETZRYBHLEEEZRT Clol 770z FEHLCAERL.
TNERY, BERBRILBREHOREERT T ILHEEEES (BRIER 1 F£/1X0)
E75%, operator == &I(FEKAGES DTEE, BRIEHSNDZEEE null Z2RY, 5%
nul | AEFENBHZEE null &Y,

Ctol Ctol NE(Ctol a, Ctol b)
altbDPLELLEZ-ATOLNDERBEZFOHEEERICOLNT, a &b TEHEN
ZELCLGWMEEEERFEZTEMYHLIEEZRT Clol 770z FEHLCERL.
TNERY, BEERRILREFHOREERT T ILHEEEES (BRIEX 1 F£/1X0)
L1735, operator 1= LIFEHRAED DTEE, BEHSNDIFZEIE null 28T, 51HIC
null AEFENBHEEF null ZRY,

Ctol Ctol_GT(Ctol a, Ctol b)
altbDPLELLEZ-ATOLNDEREZFOHEEERICOVNT, adEADb LY L
REVMESEERLETZRYBLEEEZRT Clol 7Tz FEFHLCERL.
ThERY, BERBRILBEFHEOREERT T ILBEEEES (BHIEF 1 F£/1X0)
L%, BEHSNDOEZESF null BT, 58I null AEFENSEZSF null ZRT,

Ctol Ctol_GE(Ctol a, Ctol b)
altbDVLELLELI—ATOLUNDERELZRFDHEEERICOLNT, adEADb LY L
NEKGEVMEEEBEREZTZRMYBLIEEZRT Clol £ TV FEFHLCERL.,
ThERY, BEBRILBREFHEOREERT T ILBEEEE (BHIEF 1 £11X0)
L%, BEHSNDEZEF Il BT, 58I null MEFENSZEF null 2&RT,

Ctol Ctol LT(Ctol a, Ctol b)
atbDILELLEZ-ATOLNDEREZFOHEEERICOLT, adfEAb LY L
NS WMEEEERETZRYBLEEEZRT Clol 770z FEHLCAERL.
TNERY, BERBRRILBREFHOREERT T ILHEEEES (BRIERX 1 F£/1X0)
E1ib, BEHSNDFZEF Il ZiRY, I null NEFNLZEIE | £RT,

Ctol Ctol_LE(Ctol a, Ctol b)
altbDVELCEL—ATOLUNDEYMEZEZ DHEETERIZOWLT, afENb LY E
RELHBVMAGEEREFTERYELEEEEZXRT Clol ATV FEFHLCERL.



TNERY, BEERRIEBREZMHOREERT T ILHEAEES (BRER T FX0)
&%, RIEHSNDFZ R null 28T, 58I null AEFENDBZEEnull 28T,

Ctol Ctol_Max (Ctol a, Ctol b)
altbDPLELLEZ-ATOLNDEREZFOHEEERICOLNT, aDfELE b DED
REVWVAHZESMHEGEEEDCtol 7TV FEFHLLAERL., ThERT,
FEORENELLIBEIEOHENEEIN S, BHELTHNITHEIED /NS LA
BlEND, BEHSNDFZEIE Il Z2RT, 5IHIZnull BAEFEFNDIHEEIE I ZRY,

Ctol Ctol_Min(Ctol a, Ctol b)
altbDPLELLEZ-ATOLUNDEREZFEOHEEERICOLNT, adfEL b DED
INEVWAZESHEEEEDCtol 7TV FEFHLLERL, ThERT,
FEORENELLISEFEOHKENEEN S, BHELTHNITHEFIBEDORELAM
BlEND, BEHSNDFZEE I Z2RT, 5IHIZnull BAEFEFNDIHEEE I Z2RT,

Ctol Ctol_atoi (char* s)

s DIETHFXFINEHEICERL., EREDOAEHEDOCol 7TV FEFHLL
L, TNEEELTRY, BFEX10E$HE L TERT HH., XFIDkEE

A UOX T FEFIE 0 THREDIZEITIE 16 EH. 0B FflEk 0b
TIRFEDIGEIL2EHMTERT 5, TAUNDTEELXFEEOXFIIIH

T HEMEIXREEL Z LY, HTEEK 100 E Y FETEELEFRRICNIETE S,

Ctol Ctol_Intsec(Ctol a, Ctol b)

22MCtol ATV xy ba bICEALT.(DEHDEE Y T LDEET (intersection)
EFRYCol ATV FEFHLKERL. TEELE L TR BIEHSNDFZEE nul |
R, 518 null AEFENDGZEF null #RY,

Ctol Ctol_Union(Ctol a, Ctol b)

220D Ctol ATV Y ba bIZEALT, (D)EHKHDEZEY FTLDEEM (Union)
ERICol 7TV FEFHLLERL. ThEEL L TR EBIEHSNDZEE nul |
ZiRY, 518 null AEENDGZEE null ZRY,

Ctol Ctol Diff(Ctol a, Ctol b)

220 Ctol #ATPx U ba bICEALT. () EBDEEY FZTEDEEZE Difference)
ZRICol ATV FEFHLLERL. ThEEL L TR EBIEHSNDZEE nul |
ZiRY, 518 null AEFENBGZEF null ZRY,



Ctol_Meet (Ctol a, Ctol b)

a & b dMeetBEHE (KnuthAx4EH19M 141 B: EEMRE203 S, =L, BHIED
EADEEEICHR) ITLKYBONEIEEERT (ol 7T FEERL. ThERY
REHSNDIFZEE, null ZRITA TPV FERT, 5I8IC null Z5ZXHEICIE
null

ZRYT, CDMeet BEIL. aDERLEDDERZ 1 DI ODRYBLTTE L2 TOHEEE
[COVWTHBDT7 A TLHEEGEZMYHL., ThoDEMZERDLIDTHS, i,
BUHRBMOZEXDORELZ T o EHEROKXNL., 1 ROZEHZHEELT. 2ROEHE
TRICESM|ATELIEZLDEZEZATEL, HIZRIE. Meet(x +2 xy +3y, x+y +1)

X+1+1+2x+2y+2+3+3y+3=3x+5by+10&%k%,

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

fnamel TIRET B BHD T 7AIULDD FIMI ROFI—H T+—I v D LS UHFH T3
UT—AR=—REHEHAH., LIMN7ILTYXLZHANT, BE th BULHEET 58E7
ATLEGERT Clol 7TV FEERL. TIh%ERT, fname2 [Z NULL LIS HYHERE
SNBEEIE. EREF 7 7ML ERARLAAT, TOIEFTLIN Z2ETT 5, iLEHSN
DHFEF null ZRT T 7 M IUFEARAICRBLIEZBEFXISI— A vE—DFHNT 5,

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

fnamel TIRET B EBHD T 7AILDD FIMI ROFI—H9 T+—I v b D LS UHFH T3
UT—AR—REHEHAH, LNT7ILTYXLZEZHAWNT, BE th EULERT 588558
H7ATLEEZRT Col T2y bEERL. TNEIRT, fname2 [T NULL LASFAY
BESNGZEF. EREF T 7 ILEHRARAAT. TOIEFTLIM #3%£179 %5, iBEH
ASNDBZEIE null Z2RY, T7AMIHEARAICKRBLEGEFXIS—AvtE—VFHA
ERGE

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

fnamel THET LD I 7AILHDS FIM ROFI—9T4—I Vv bDFSUHF S T3
DT —AR—REZHAH, LM T7ILTY XLZFRAWNT, BE th EILLEHIRT 518K5E
H7ATLEEZRT Col 7Ty bEERL. ThEIRT, fname2 [T NULL LASFAY
BESINGEIF. EREF T 7ML EHAHRAAT. TDIEFTLOIM Z2ETY 5, iLEH
SNDBZEIE null Z2RY, T7AMIREARAHCKRBLEGEFXIS—AvtE—VFHA
ERGE



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

Ctol_LemA EIFEAERMLUEDN. TNZTNDOT A T LHEEEOHREE ZREF L 1= Ctol #
Ty bE&ERL. ThERY,

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

Ctol_LemC & IFEAERMUEN. TNETNDT A T LHEEEOHBREH ZREF L 1= Ctol #
Tz bEERL. ThERY,

Ctol Ctol_LcmMV (char *fnamel, char *xfname2, int th)
Ctol_LemM EFEAERMUTER, FNEFNDT A TLEEGEDOHRREZHEE L 1= Ctol 7
Iz bEERL. ThERT,

(FB8)
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)

DRI SAAYY R
Ctol::Ctol (void)

E K constructer, fIHEL LTEEES (ETHERDEN0) 2FT
TP H bEERT B,

Ctol::Ctol (const Ctol& a)
Ctol #T2xH bDaE—%4ERT 5 constructer,

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

Ctol::Ctol(int n)
EnDEHIE (74 TLEHIEKELLZWVASE) DAL LIBEEEEEETERT



Ctol # T2 x4 FHEHXERT % constructer,

Ctol::"Ctol (void)

destructer,

Ctol& Ctol::operator=(const Ctol& a)
aZzBRBEEICKAL. ThEELLTRY,

int Ctol::Top(void) const

BN BHDHECERICET AERDOPF T, REDIERL(level) ZHFD
EHNES (VarlD) 2383, level DEZFDEHDERTHITTIL
BODTEE, ERITERELLGL O FLEEHD OLEFF0EERT,

null MEEIX0ZEIRYT, Ctol V SRTIEBHREZRIT -HOICHKRLEERZE
FHLTEY. TOEHESIL 1~BDDV_SysVarTop (=1@%& 20) £ THEHHEHE
HoTWL%,

int Ctol::Topltem(void) const

BRBSDHEEERICEHT 2ERDOP T, BREZRIT -HDHFK
EHERVTREDIER (leve) EH D7 A4 TLEHDES (VarlD) 2R,
level DEZDHLDERIHITTIELGLDTIER, BEREOEHEDAZET
HAEDOERSIZH L TIFO0ZRY, null DEZFIX0 ZRT,

int Ctol::TopDigit(void) const
BREENRELTOWSIEHREICONT., ()EHRTRELIZEEDHRLLANTD
HES (H8-1) #R9, ZESITRHLTIEOZRT, null dEEIX0FIRT,

int IsBool (void) const
BRrBEENT—ILEES EBHUEMNOEX1) THEIANESIHDEHEN/0)%ERT,
BaE&hnull o=881F1 21R9,

int IsConst (void) const
BRBEENERIE (74 TLERIKELEWE) OHFANLEEIZNESIHD
BEHB(1/0) &2 RYT, BoBEE Al EFo=-5E&1F1 #RT,

Ctol Ctol::AffixVar (int var) const
BoBENRIHEEERIIR LT, EHES var O7 A4 TLEHEZRZERIZHFM



LIz EDHEREREZRT Col 7 TPV FEHLLERL, ThERT,
EHVETRAEATVHEEERICOVTIX. COFEEICKBZEIRITAEL,
Ctol V SATRHEBEREZRI -OICHRLGERZFERALTEY . TOEKES
(% 1~BDDV_SysVarTop (=% 20) £TOEEHELLL> TS, AffixVar EHE TIE.
HHREBTHLTA TLERERKRIZLEEZ NS,

Ctol Ctol::FactorO(int var) const

BRBH%. ZHES var DEHTE L ZDEIREZRT, ThabhbEH var &
SFELHVVEAEEREZEIARTHMY LIz Col #7040 FEERL. ENERT,
EEHSNOBELEFTBEEN null ®EZFIZE null £RY, Ctol ¥ 5 RXTIE
BHEZRT-OICHESRLGEREZFERALTE Y. TOZEHFESIL 1~BDDV_SysVarTop
(=% 20) FTHOEBEEGZ DTS, Factor0BETIE, BHLERTHT A TLEH
ERIFRICAE EN D,

Ctol Ctol::Factor1(int var) const

BRBH%. ZHES var DX TE L EDOEERT, T hbbEHvar &
BUHEEERZIRTRMYEL., TOERERINOZAEHEEYBRL V= Ctol
ATz bEERL. ThERT, BEHSNDOBEECEFBESN null DL EFICF
null 289, Ctol V SATEBREZRT -OITHRGEHRZFERALTEY.
ZTDEHFESIL 1~BDDV_SysVarTop (=@HE 20) FTOHEALLE>TLVS,

Factor1 JEE TlX. HHEMTEHT A TLEHERKRIZLEI NS,

Ctol Ctol::FilterThen(Ctol a) const

BRBEDT—2MD56, all&8FnAHEEERICAT IO TEHMEERL:
Ctol #T2 U FEHLLERL, ThERT, RBEHSNDBZEE ull £BT,

SIEOESEEN N U DEFEIE | ZRY, FHERTHEEES aCEAL TR,
OLUNDEHEIZETI ERILEKERFD,

Ctol Ctol::FilterElse(Ctol a) const

BRESDT—20D556, all8FNGVVEEEERICET SO T EHMEERL
Ctol #T2 U FEFHLLERL, ThERT, RBEHSNDBEFE ull £BT,
FIEOESESEN N U DFEFEE I ZRY, FHERTHEEES aCEL TR,
OLSNDEHEIEIETI LRILEKREZRED,

Ctol Ctol::FilterRestrict(Ctol a) const
BREBDT—2D55, aDHEEEROGTDALLECEL1D22AETHILILHEEE



R EHmEER L= Clol #T70x) FEHLLAERL, ThERT ., EEHSND
HBEE I 2RY, SIBCEFTESN null DFEE I 2RY, FHEZRTHEE
FalcELTE, OLSMOBRIEXET 1 ERLEKRERD.

Ctol Ctol::FilterPermit(Ctol a) const

BRBEDT—2D56, aDEEEEROFOLLECLEL 1 DIEEEINDEEIA
HMEBLTEHMEBEERLIZCol 7TV FEFHLLERL, ThERT, IR
HANDBZEF null ZRT, SIHCEFESEN null DFZEE ]l 2RT, 4%
RIHEEES AL TR, O OEBKEEFLTI ERALLEKREFED,

Ctol Ctol::FilterPermitSym(int n) const

BRBEDT—2D56, FTATLEHEN nBEUTOHREEZ(TEHMEER LT
Ctol T2z U FEHLLERL, ThERT, RBEHSNDZEE ull BT,
SIECESEEN N U DEFEIF Il 2RY, FHERITHEEEES aCEL TR,
0N DEHEILIETI LRALEKEZED,

Ctol Ctol::Support(void) const
BERBEOEEICHENSGTATLEZHEL, ThoDT7A TLI1ETOZE
RETHEEERT Clol ATV FEERL. ThERY, BBEHSND
BEE, null 2RIATOH FERT,

Ctol Ctol::NonZero(void) const

BRBEBICEFNIMEEEREI AR THELCol 7TV FEFHLIERKL.
TNERT, OLUNDOEREZH DHEEERZLTIICERIELIT—ILEEE
SRZERT HEEEHED, BEHSNDHFEE Il ZRT,

Ctol Ctol::Digit(int d) const

BRESNOEIHBEDHEEEREERT Col ATV FEFLCAERL.
TNERY, HBERBRET—IIMEEEEES ERBEIL0EIE) &£45,
BRESNMnull OFEE ull 23RS, dAEDGZEEEISI—KTIT 5.
EEDSNDZEE Il ZRT

Ctol Ctol::EQ_Const (Ctol a) const

BERESDREEEERL aDERE (74 TLEHKITIKFLLGVWER) ZHERL.
ZOEHENZELVVMEEEDAEHME LIzClol # T2z FEFH L CAERL.
TNERY, BERRILREFHOREEZRT I -IILHEEEE (BHEX T £/X0)



EHD, TEHASNDEEIE Il Z2RF, SIEPESBEEL null DFEIE null ZRT,

Ctol Ctol::NE_Const(Ctol a) const
BNESOSHEEERL aDEHE (TATLERITKEFELLGVER) ZHEL.
ZTOEHENELLGVEESEDAZHMEBE LI Ctol 7TV FEFHLERL.
TNERY, BEERRILREFUHOREEZRT I -IILHEEEE (BHEI T £/-X0)
E15%, BEHSNDFZEF Il ZRY, SIHCEFEEN null DFEIE | 2RT,

Ctol Ctol::GT_Const(Ctol a) const
BRBEDRHEEEERLE aDERE (T4 TLEHITIKGFLLGWVWESR) ZHERL.
BRENaDERELYREVVEEEOAZHELI-Clol # T2V FEHLCERL.
TNERY, BERRILREFHOREEZRT I -IILHEEEE (BHEE T £/X0)
L%, BEHSNDOEZEEF Il ZRY, 5I8CEFESE  null DFZEF null 28T,

Ctol Ctol::GE_Const (Ctol a) const
BNESORHEEERL aDEHE (TATLERITKFLLGVER) ZHEL.
BHENaDEHEL VNS CBVMEEEDAHEFME LIz Clol A T70x FEFHLL
AL, ThERY, BERREILBFEOREERT T ILHEEEEES (BHIE1
FE0) %55, BEHSNDFEEE I ZRY, 5IHCEFEEN null DIFEIE
null 189,

Ctol Ctol::LT_Const(Ctol a) const
BERNESORHEEEERLE aDEHE (TATLERIKFLLGVER) ZHEL.
BRENaDERELY /NS VEEEDOHAZHELIzClol #T2x FEFHLCERL.
ThERY, BEHBREILEBFHEOREERT T ILHEEEEE (BHIEF 1 F£/1X0)
L%, BEHSNDOZEEF Il ZRT, 5IHCEIESE, null DFEF null 8T,

Ctol Ctol::LE_Const(Ctol a) const
BENESOREEEERL aDERIE (TA TLERKFLLGWESR) ZHEL.
BHENaDERELYKRELLBEVVEEEDOAZHMELIZCtol T2V FEHLL
AL, ThERY, BERERILBREFHEOREERT T IILEEEERE (BRIEL1
F=1E0) £4HB, BEHSANDEEIE I ZRT, 5I8CELBEEN null DEEIE
null 289,

Ctol Ctol::MaxVal (void) const
BREENECHAEEEZTOPR TRADEREEZRT . EHED Ctol ¥ 7PV +%



FLLERL, ThEfEE LTRYT, BEHSNDEZESIE U] #iRT,
BAEENnull OFEE null #iRY,

Ctol Ctol::MinVal (void) const

BRESHECHEEEROP TR/IDEHREZRT. EREDOCtol # TPV b %
HLLERML, EnZEBEELTRY, BIEHSNDZEF Il 28T,

BRaB& A null OFZEF null ZiRY,

Ctol Ctol::TotalVal (void) const
BNESORHEEEROBYREOCHRINERT. EHEDCtol 7TV + %
FLLERML, EhZEEELTRY, BIEHSNDEEF Il 28T,
BRaBE&M null OFEF null 2T,

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

Ctol Ctol::CountTerms(void) const

BB ETCHELEROBRBERT. EHEDCtol 7Tz FEHLCERL.
ThEEELTRY, BEHSNDHEEE I £8RF, BREEN Il OBEE
null &9,

Ctol Ctol::Abs(void) const
BRBBDOHEEEENBEHELZEMEICEEHMA - Col £ TPV FEFHLL
AL, TnERY, BEHSNDBEEIE I 2RI, BHEEH, null DIFEIF
null &9,

Ctol Ctol::Sign(void) const

HRESDHEEEREDRERDAS TN, ELhb 1, ALo-1 OBKEICEZH!Z -
Ctol # T2z U FEFHLCERKL, ThERT, BEHSNDFEEE Il ZRY,
BAaESMNnull OFEE null £RY,

Ctol Ctol::operator -(void) const
BNBEDHEEEANEMENDEEFRESE-Clol AT/ bEFHLLAERL.
TNERY, BEHSNDGESIE I ZRY, BLEEN null DIFEIE null #iRY,

Ctol Ctol::TimesSysVar (int var) const



BABERICEHES var OFREREHTELTELONS Col £ T2 FEHLL
AL, ThERY, LEHSNDBEE I 28T, B2EE A null DFAIF
null &89, Ctol V SR TIEBHMEERT OICHKRLTEREFERALTHEY.
ZDEHES L 1~BDDV_SysVarTop (=& 20) FTHEEAL L >TWLS, FESID
var 52 BB IS —8TT 5, REEECDD2ORERZEHITET I LS
BEEHF O,

Ctol Ctol::DivBySysVar (int var) const

BRBESEERES var DFKREBTEVELTHELONS (Lol 7TV FEHFHLL
AL, TnERT, BEHSNDOBZEEE I 2RI, BOESEH, null DIFEI
null 289, Ctol 7 SATRIEHEZRT -OITHKRLGEREFERALTE Y.
ZTDEHFESIL 1~BDDV_SysVarTop (=@E 20) FTOEHE LG >TLV S, EHEND
var Z5Z-BEEF TS —8TT 5, KEEECDD2ORERTEVYETHENS
BRZERED,

Ctol Ctol::ShiftDigit(int power) const
BRBERICEFENLBHEEEROERIELZ. Hilipower 21727 FEETHELN D
Ctol # T2z U FEFHLLERL, ThERT, BEHSNDZEE ull BT,
BAOBEEMNnull DFAIEnull 23RS, power NEDBARIEEL T b (-2 DREF]ME) .,
BDGEEIFEEL TR (2ORZFETOIIVE). 0DFZEEEILLGL,

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

HABEEE aDEMMEENBEEICRAL., ThEELELTRY, LEDH
SNDFZEE null RS, BRABESEEISIHENA null DFZEE null 28T,
EHTADEEMIE operator+E SR,

Ctol Ctol::operator—=(const Ctol& a)

BERES L aDEMEZEIBEHICTKAL., Thz{EL LTERY, EEH
SNDFEE null #RY, BABEEFISIHENA null DFZEIEull 28T,
ETEDFMI operator-# S8,

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

BRESL aDEMBEZEIESITKAL. ThzEL LTRY, EEH
SNDGZEE null RS, BRBEEFEESIEA ull DFEIE | 2RT,
EMEDOEMIL operatorxE S8,



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

BRBHE aDEYREOEEZEFTEHFITKAL. ThEEELE LTRT,
REHSNDOZEF Il 2R, BABEFFEIESIHA ull DIFEIE null R
¥, BHIREDOFMIE operator/ SR,

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

BRNESE a DEHREDFREZESEFICKAL. ThEELLTRY,
REHSNDBEE null ZRY, BRBESFEEFSIEA null DFEF null 2R
T, BHRE DML operator/, operatorhFSHE,

bddword Ctol::Size()const
BRBEDYT S 70HAEHERT, null DIFEIE0 ERT,

int Ctol::GetInt(void) const

BRBEDOEHE (74 TLERIIKEFLLGEVWER) DEZRY, BEHEN
N2 Ey MIELBWMGEIE, T2 EY FOHAEEHET S, null d
BEIF0 ZFRY,

int Ctol::StrNum10(char* s) const

BERESDEHIE (T4 TLEBKGFLEVWESR) DEZRT 10 £HXFI %
L. sHOBFESBEHICEZTAD, sITIEIFBANCHHEEE (HFRE10/81 )
FHERARLTEMNEITNE G S G0, BROERERE 0 2R3 A, BIEHSNDIS
B . null DEFEFETERYT, TDEEXFIIIE0"NAS,

int Ctol::StrNum16 (char* s) const

BERESDESIE (TATLERIEKEFLLEVWESR) DEZRYT 16 EHXFI %
L. sHOBESBEICEZTIAD, sICEIBRAIICHHEMEE (HFRE 1081 )
FHEALTENEITNE G S G0, BEROEREE 0 2RI A, RBIEHSNDS
B . null DEFEETERYT, TOEEXFIITIE0"NAS,

void Ctol::PutForm(void) const
BRnEEEHAERADTIFRX FMIITREL., BEHEAICHAT S,

void Ctol::Print(void) const
BRBEORAT—2 EREZELAICHIT S,



void Ctol::XPrint(void) const
B EBOAHT—215H%E X-Window ICHET 5,

void Ctol::XPrintO(void) const
B EBOAHRT—21EHE X-Window [CHEIT 5, (BEHEZFEHLLZVMRETRETT 5.)

D358 S0P ——EAD) TIUNLLELEMBHEXNZRET SR

ANYBE—T7 o)L “SOP.h”
Y—RT774IL%&: SOP.cc
REMNSEPHLTLNS Y 5 X BDD, ZBDD

ZBDD #AWLT., BHEGRERZRLEZIVSRATHS, BNRREXIIEED
MEETHY. BEEIIVTIILOBEEETHDS, VTIILEENTIADOAS
EHIZOVWT, EVTIILEAYTIILD2TEEEFERT S, 1 DDIEEIC.
BLCAAZHOEETRAD) TIILHRFIZEENSD Z &I(FALY, SOP_Newvar () &
FAWTEHZEZEE TS LICLY. EYUTILDOEHES (VarlD) (£ (2 k) FE,
BYUTFSILQ2 k- 1)BENEYHBTSNDB, BID & SOP #REBFICHGSETHESIHAIL.
BDD MAHZEHE SOP DIEY T3 IIWDEHES (VarID) ZEHT 5,

(=%
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 + f2;

SOP f4 = f. And1(var3) + f.AndO(var4) ;



f3.Print();
f4.Print();

BEEY S EHIE
extern const bddword BDD_MaxNode

extern const int BDD_MaxVar

BEY 55 ERRE%
int SOP_NewVar (void)

FLWOWUTSIL (EE1H) ZERL. EVTIILOEHES @EFF VarlD) 2i1R9,
BUTINLOVarIDIFEY) TIIEY B 1TSS VEIEE %D, VarlD(F 125

dRE BHEHH T, SOP_NewVar ) F71=I% SOP_NewVarOfLev() & 1 RIETT ST &I
2FDOKREHMEMNERSD, £RLT=Y)TF)LD ZBDD BEAIERL GEFS level) (X, VarlD &
FLEEHED, UTIILDEEARANEBD MaxVar #Z2 5L T5—%4H AL T
BEERTI S, GH. REMITBDV_Init) THHEE LI-ZBE (SOPV U S X &k S5E
[ZIE. R TLRAIZEHMEDLNSD T, VarlD (& (BDDV_SysVarTop + 1) A5
Ba L. IBIC1 FOREREELE D,

int SOP_NewVarOfLev (int lev)

FLWOWUTSIL (EE1#) ZERL. EYTIILOEHES B VarlD) 2R,
BUTILOVarIDIFEYTIILEYB 1T IMESVBUEL G S, VarD(F 1 A5

ThE HEE T, SOP_NewVar () F7=(d SOP_NewVarOfLev() % 1 [ER$T§ 5 T &I

29T DORELGENRD, £T S T3)LD BID ERAIELL GAFR level) [F.

Sl% lev TRELEEL S, EITHEICIEG lev D TIIILAT TIZHFEEL TULV:
HEF. lev LEDEHZ 2 DFDLICTF S LT (level Z2FDEMIET). ZELV:
ETAIZHLWITIIILEEAT D, 518 levI(Fx2 ULAhD IBEAHETERIO) TIILD
EH+2 I UTOBBTRINELGELHEVEI TRINEIS—ZHALTEERTT S,

SOP operator&(const SOP& f, const SOP& g)
f & g MXHY (intersection) #RT SOPA T o FEERKL. ThhERT,
LEHSNDBEOSIFICnull AEFhTWBEE(CEnull 2iRT,

SOP operator+(const SOP& f, const SOP& g)
f &g DFEVUnion)ZERT SOPATC Y rEEBL., TFNEERT,
EEHSNDGEEPSI Il AEFhTWWDEEIZE ull 2RY,



SOP operator-(const SOP& f, const SOP& g)
f 2o g Z5|WVEEREEEZRTOPAITDCzH rEERL. ThEERT,
LEHSNDBEOSIFKICnull AEFhTWBEZ(CIE null 2RI,

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

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

SOP operator*(const SOP& f, const SOP& g)
f &g DERE EMEFE) 2RI SPATCzH rE2ERL. ThEERT,
EEHSNDEEPSIFKICull AEFhTWWD EEIZE ull 2RY,

SOP operator/(const SOP& f, const SOP& g)
f % g TEI-1=% (Weak division) 2&RFT SOPA T4 bEERL.
FhzR7T, BBEHSNDBZEESOSIHZnull AEENTWWB ESITIEnull ZiRT,

SOP operator%(const SOP& f, const SOP& g)
f % g TEI-=RY Weak division DE|R) #XKIT SOPAX Ty FEERL.
FhzRdT, BEHSNDEBEEOEIHZnull AEENATWWB ES=ITIEnull Z21RT,

SOP SOP_ISOP (BDD f)

BDD THEZ S =R f IS LT, ZTOFARENBERT SPF TP + %
AL, ThZERY, LEHSNOGEEPSIHKIC I NEFATLS EEIZE nul
ZiRY,

SOP SOP_ISOP (BDD on, BDD dc)

oty bk on, Fbs7HEY b do OMICK>TRINSHERE LIS LT,
ZTOEARBNWEZRTSP ATz ) FEERL. ThERY, EBEHSND
BEPSIFIZull AEFENRTVS EEICE null #RY,

(B#)
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)

NEYISAAYY R

SOP: :SOP (void)
HK constructer, #¥EAEE L TEES ([ERBRR) 2RI SOPAH TPV FE2ERT S,

SOP: :SOP (int val)
EHAXF/EY HI constructer, val == 0 S (XEFHEKX. val > 0 BSHEERK.
val <0 ZolE null 2RI SOPA TS xH FEERKT S,

SOP: :SOP (const SOP& f)
18 f #4859 % constructer,

SOP: :SOP (const ZBDD& zbdd)
NERFRIZD ZBDD FIF zbdd #5I%é LT, TnEERT S constructer,

SOP: :"SOP (void)

destructer,

SOP& SOP: :operator=(const SOP& f)
BaBEICfZKAL. f&RT,

SOP SOP: :operator&=(const SOP& f)
BRaEEE T LDXRDHY (intersection) K. EXFBHIZKRAT 5,
EEHSNDEEIE I ZRAT S, BAEERSIEHA ull OEE(ZEnull &45,

SOP SOP: :operator+=(const SOP& f)
BRBEE T LDV (union) k. BRBEICKAT D, RBIEHSNDIGEEIE
null 2XA9 %, BESBEEWRSIED null DEZFIZEnull EiE5,

SOP SOP: :operator—=(const SOP& f)
BRBEEMNG f Z5|WV-EREEEKH. BPBEEITKAT S, BEHSNAD



HRIEnull ZRAT S, BABESEOSIES null dEEITEnull &35,

SOP SOP: :operator#=(const SOP& f)
BRaEEEfOERE (EMER) kO, BXBEIZRAT S, SLEHS
NDFZEIE Il #KAT 5, BERBEELSIED null OEZFITEnull &5,

SOP SOP: :operator/=(const SOP& f)
BHoBES% T TEl-1=8 (weak division) ZR&é. HROBEEIZRAT S, iLiE
HANDEEIE I ZRAT S, BLEERSIEHA ull DEFZIEnull &5,

SOP SOP: :operator%=(const SOP& f)
BNBE8% f TH-f-RY (weak division DEIR) £K&H. BRNBEFIZTKAT
5, itEHSNDEEIE Il ZRATSH, BAEEPLSIEN null D &EFICIE

SOP SOP: :operator<<=(int)

BAEBEDIS 712 LT, BRT22TOUTIILE. BRIBEGL(leve) As D
REW (EHIICH D) EHOEHES VarlD) ICENZTNESHZ TEELL:
HBESEZ. BRESICRAT S, FHEERKRZEMESL L TR, sIEBHT
BINEGEL G0, ETBERICBVTRERD) TIUMNBEIZLELS LG s &
BEZTR GGV, REGYTINLEHONCHEELTHEC I L, BEHSND
HBEIK. null 2RIFT29 bERYT, BABESED null O&EFEFfAEE LAEL,
SICEADEZEET A LIETERLY,

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

BRBEDIS7IZx LT, BERIIETOITIIILE,. BRIEL (leve) A¥s D
INEW (TRLIZH D) EHOEHES VarlD) ITENZThESTHRA TERELT:
HEEESZ. BNBHICTRAT S, FHEERRZEMEL L TRY, s (FBEHT
BINEES D, ETBERICBVTRERD) TIUMNBEIZLELSILSHs &
BEZTEGoLTW, BRERQRYTIILEHOMLHEELTEL L, BIEHSND
BEE. null 2RIATO) FERYT, BA/BESED null OEEEf[IE LAWY,
SICEDEZEEET S EETEARLY,

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

BREBDI 5712 L T, BRTI2E2TOUTIILE., BEIERL (level) As §D
RKEW (LEIIZHD) THOEHES VarlD) ITENENEEZTHZ THEE L 1= SOP
ATV PEERL., TNERT, s EBHETRITNIEGES G, ETHERIC



BLWTKREED TIUDBEIZGEDEIE s E5ATRGELHEL, BEY
DTILEHLNMLHEELTE I L, BRHSNDIFZEE, null X7
T2V bERT, BABEN null OEFEME LG, sICEDESE

BETDHILIETELLY,

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

BRBEDI S 7L T, BERIZILETOITIILE. BRIEL (leve)A¥s D
INEW (THLIZH D) EHOEHBES VarlD) [CENEFNEZTHZ THER L= SOP
ATV PEERL. TNERT, s XBHETHRIINIEES G, ETHERIC
BVWTRERD) TIUDNREIZHEDZLIE s ZEATEGELEN, BER
DTIIEHOMEHEELTHELL I L, BEHASNDIFEE. null £2FRT
ATz bERT, BREED null OEZFIEMAMELEL, sICEDEE
BETDHZEIEXTEAEL,

SOP SOP: :And0 (int var) const

BRBHOFHEEIC. EHE S var DAY TIIILEEML-RELEED SOP
Iz bEERL. ThERY, fzFZL. RCBESOEY T3IILET TIC
BUHERESINS, REHSNDOEFEELEFTESEN null DEFIT@Enull ZRT,

SOP SOP: :And1 (int var) const

BRESOSEEIC, EHES var DY TIILZEMLI-FEEEED SOP
Iz bEERL. ThERY, fzFZL. RCESDAYTIIILET TIC
BUHEREINS, TEHSNDEFEELEFTESN null DEFIT@E null ZRT,

SOP SOP: :FactorO(int var) const

BERBSE%. ZEHESvar DAY TILTE-LEZTOEERT, THhhb,
ZHAVTINEECEEZIANTRYEZL, TOZEMLEZE) TIIILERYRK
W=SOPA Ty FEERL., ThEERT, RBEHSNDBELCESTESN
null ®&EEIZIEnull 2T,

SOP SOP: :Factor1(int var) const

BERBE%. EHESvar DEEUTILTEI--LEZTOEERT, THhb,
ZEVTILNEECEZINTRMY L, TORENLZA) TIILERYE
W=SOPA Ty FEERL., ThERT, BEHSNDEELEFTBESN
null ®@EEICEnull Z2RT,



SOP SOP: :FactorD(int var) const

BREEDEENDSH, EHBESvar DE-BUTILEELELHEEFLRL
EMNDEEHSPATOY FEERBL., TAERY, BEHSNDIZELO
BaBEEM null ®&FICTIEnull 2RY,

int SOP::Top(void) const
BREBDYT S INEATNWDYTIIILOHRT, REUORHIBEMLZEFE DU TSI
(EVT3II) OEHBESZRT, FBEIZLES, null ITRLTIE0ZRT,

SOP SOP::Swap(int var1, int var2) const

BREEDT ST LT, Z#HBE S varl Lvar2 D) T3 ILEANBRZ 1=
EEDREKEERT SPA TV FEERL., TNERY, varl, var2 (&
EYTIILDOES (B ZHEEI ST, BUYTIILLRABICANBZNEST
b, 51HIE level TR, EBBESTEASLITTER, SBRHSND
HBEIE. ull 2RIA TV FERT, BAEF  null O EFF, null &
RY,

bddword SOP::Size(void) const
BRBEDYT S 7DEHAHERT, null (XL TIX0 #iRT,

bddword SOP: :Cube (void) const
B2BE0EEHEZIRT, null 2L TIX0 ZiRT,

bddword SOP::Lit(void) const
BRBEEDR) TIIILE(BRIBIED ) T2 IILEOBI) 2R3 nul |l (TR LTIE0 ZRT,

int SOP::IsPolyCube (void) const
BN BENEHEOCEEZEFDIGS (ZIEKX) I2E 1. 25 THEFNAIE O
RS, null IZHLTIE0 %IRRT, EEHSNDFEIL0 ZRT,

int SOP::IsPolyLit(void) const
BRBEENEHED) TILEEDGESICIE 1. 5 THRIFNIE 0 #iRT,
nUI I ':i“-_l- L—Cli 0 EJ‘ETO EE.I%%/S\*LO)%%(; 0 %ﬁj_o

SOP SOP::Divisor (void) const
BEREBZEDLLEETORBIRFED1D2ERT SPA TV FEERL. TnER



T, 01T LTIXOZERT, 1ITRHLTIET #8BY, BERITHLTIE1 2R,
ZIEXATRLCY TN 2EBENBZMGESICIE. BABENDIE—%RT,
BLUTIIA2ELULRNDGEEICIE,. BIZZOUTIILNEEFND

KO ERT, FONFBREICE. BCUTIIILIE2ERNEL, null &
B2 -BE0EEHSNDGEEE nul | £iRT,

SOP SOP: :Implicants(BDD f) const

BRESOBRENDS S, f THEALREBEAROAIE (=1 LLLE7DHEH/N—
LTWLSHEE) L. TOEEZRT SPA Ty FEAERLTRY, R
HANDFZEIE. null 2RIA TPV FERT,

SOP SOP: :Support(void) const
BRESOESICHENSEFFEAD TIIILEZHEL, HEShIZUTIILO
EYUTINIETOEERLTHIEEZRTSP ATz ) FEERL. ThZERT,
REHSINDBEIE. null 2RIATOzy FEERT,

void SOP::Print(void) const
ATV ADE, REED) TIIILES., /—F#H, BEH. VTIILED
IEEREFIZEH AIZHAT S,

int SOP::PrintPla(void) const
BHaBESNRIESETRER (pla format) TEEHRAIZHAT 5.

ZBDD SOP: :GetZBDD (void) const
RNEPRIRMD ZBDD 2R LA TPz FE2ER LT, ThEET,

BDD SOP::GetBDD (void) const
BoBEE0REEENRITHRIEBEAMOBD ATy FEERL. FAERT,
SLEHSNDBELPESEE, Ul DEEIZ(Enull 2R,

SOP SOP::InvISOP(void) const
BENESOBRELEEIRTHEBROETEHEZRD., TOFEATRENEE
RTSPATZzV bEERL, ThERY, BEHSNDBEELEFESH
null @EEITIEnull Z2RT,
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95 AR%: SOPV —— SOP DB (BB REXDES) 2RIV TR
kokskskokskskokkskskokskskokkokokokskkokkkskok sk kokk sk ok kskskok sk ok sk sk skskok sk kokok sk skok sk kok ok sk skok sk skok ok sk sk sk sk sk ok sk sk kok sk sk ok
NyHE—T 74L& “SOP.h”

Y—RIT74AIL%: SOP. cc

NEMNSFEURH L TULVSY 5 X BDD, ZBDD, SOP

SOP DELSIERT V5 X, BEINERDESIE 0 MoIRFELBHTH S, ZBDDV &
E#kIC. RECTIIENBRERZAVE-ZOKTRELTWS, HohLH

B RZEET HAVERLGL, BERICT VLA LBREICEDERDSZITD
AEYNHERSND, SOPV ALDEETERIRA—BLTWEMEE, BYRLRWLA
DEXRIF 0 AMEREEND, READERZSHLEEEL 0 RS h b,

BEEd 5 EHE
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

BEEY 55 ERRE%
int SOPV_NewVar (void)

(CDAYVy FIRIBRTAWVWTW W, G THIERLLRWVETTHS)
SOP_NewVar () ERIFRIZ. FTLWUTIIL (EE1#) ZEML. EUYTIILDOEHK
EE (B VarID) #R9 ., BUTILDOVarIDIFEYTIILEYE T INESVWEIEELES,
SOP_NewVar () & MD:ZLNME, VarlD B2 A SIaESD TIEA <. (BDDV_SysVarTop + 2)
NolEFELIRTHD. I LERDIRG GBFF leve ) IX1 MR EZ—FT 5B,
HABIREHRD level (F2 FDEMITST RLTLL,

int SOPV_NewVarOfLev (int lev)



(ZOAVy FIXIBRTAWVWTW Yz, B THRLBEWNETTH D)
SOP_NewVarOfLev () £RI4RIC. LW T3I)L (ER1#0) ZERL. EVTIILOD
EHES EMVarID) ZiRF, AUTINLDVarlDIFEY T3 YE 1/INSOEIE
E75%, SOP_NewVar ) EDsELNME, VarID M2 A SIgESDTIEAEL .
(BDDV_SysVarTop + 2) MR E DR TH DX LIEE TE 2EHDIERL GEFF level) &,
2UEMND TCHETI—HHAEELLEROEHK +2) FTTHDH, HIEREHD
level 2 FDLEBIICST FLTL,

SOPV operator&(const SOPV& fv, const SOPV& gv)
fv & gv DEERIIERERTOHLFEIE (intersection) 2R T SOPV AT H FEERL.
ThERT,

SOPV operator+(const SOPV& fv, const SOPV& gv)
fv & gv DEBRINBERRTOHEY (union) 2XRFT SOPV AT x4 FEAERL.
Th%ERY,

SOPV operator—(const SOPV& fv, const SOPV& gv)
BEINBZRTICDONT, fvhd gv Z5 WV =E0EE62XKIT SOPVA TPz o +%
L. ThzERY,

int operator==(const SOPV& fv, const SOPV& gv)
fv & gv DEEINBEREETNETRIELNESHDERE (1/0) ZRT,

int operator!=(const SOPV& fv, const SOPV& gv)
fv & gv DEEINBEZDIBLELCELH 1 DONRELEEINESHDERE(/0) %RT,

SOPV SOPV_ISOP (BDDV fv)

fvTEZ o -RERHEAY MLOBEIZERICOVTERRBENMBZERT

SOPVA Tz bERL. ThERY, BEHSNDEFEELIHKICul I AEFENT
W EEITEnull 2R,

SOPV SOPV_ISOP (BDDV on, BDDV dc)

Aoty rEESlon, R o7ty FECSI do DREIC K > TR SN LRI

Ry MILOFERREEMRERT SIPVA IOy FE2ERL. ThERT, LEHSN
DBERIHIZnul | AEFERTVSEEITE null #RY,



SOPV SOPV_ISOP2 (BDDV f)

fv TEZ on-GREBERAY MLOEERIERICOVWTERREMBZRT
SOPVA Tz hERML. ThERT, B TILNEINGEERDMEL
BBHEIIZ. HAIZA UN—aNBEBIMICIEASNS, EFFERD SOPV 47T
SO MEI BAFE N DEE, 0 ~(-)BEOERLSENEERL. n
~n-DBEEDOEFRMN1 (BEE) F-30 (BfIx&Es) XL TS,
EREHSANDBEOSIHIZ null AEERTWDEEICIEnull 8T,

SOPV SOPV_ISOP2 (BDDV on, BDDV dc)

Aoty bEESlon., R b7ty FEESI de DEIZ & > TREI NS HERESK
Ry MLOFERERBNEERT SOV A TSz H FEERL. ThERT,
B TIINEDGEEIRPESLEEESIT, HAICA ON—2HRBEIMIC
BASND, ERHERED SOPVA TP ML, HA%ZE n DEE,

0 ~(n-NBEODERIPENREZRL. n ~n-1)BEHOERN1 (ZEEH)
F1E0 (BERESE) xR LTS, BEHSNDBZEOSIHIC nul | A
BFENTWLWS EEICE null #RY,

(FB48)
void BDDV_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)

NEISAAYY R
SOPV: :SOPV (void)

E K constructer, #HEAEL LTEESE (BRNX) 2RI SPVA TP o +%
ERT %,

SOPV: :SOPV (const SOPV& fv)
5% fv 24839 5 constructer,

SOPV: :SOPV (const ZBDDV& fv)
RERIZD ZBDDV RIF fv 5|18 E LT, ThEEET S constructer,



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

% location HEE DEFIERN f T, TNLUNDERNEEELLEH>TLD
SOPVA TP x4y FEEMT S constructer, f A null & =X, location DIEIZ
BAhod. RS 1Dl &45,

SOPV: :"SOPV (void)

destructer,

SOPV& SOPV: :operator=(const SOPV& fv)
BRaBEICfvERAL. BEEL LT fv #iRT,

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

BoBE&E fvEDHBIE (intersection) ZBESEREITRO. BREHIC
KAT %, BEHSNDBEEFRS 1O ZRAT S, BSBEEOSIEN
null d&EETEnull &45,

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

BRBHE fvDLLEEE—AICEFNLEEES (union) Z&EIIEREIC
K. BABEHIZTRKAT S, BEEHSNDOBEEIRS T O null #2KAT 5,
BAEEOC5IHA ull dEECIEnull &5,

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

BRBEEMN: fvEDHBEZRV-EZNEEE2REIEREICKRO. BHES
IZRAT %, SEEHSNDBEEIRS 1Ol ZRAT S, BESBERSIHEN
null d&EETIEnull £45,

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

BEREBOKEINERIIFL T, BRI LI2L2£TOIVTIILE. BHEIER (leve) A¥s D
KEW (LEII2HD) THOEHES VarlD) ITENENESHMATHEEL-BEEELEED
BEANZERL. BRERICKAT S, FLEEBRZEARESL LTRY, s LB T
BINEES L, ETBERICBVTRERD) TIUMNREIZLELSLSHs &
BEZTEGoEN, BEGQYTIILEHOMLHEELTEL L, BIEHSND
HBEE. null 2RIAT2) FERT, BA/BESD null OEEFEfIE LAWY,
SICEDEZEEET S EETEAL,



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

HRBEDOREIERICHLT, BRI Z2ETOUTIILE. REIBRL (level) Hs D
INEWY (FHLIZH D) EHOEHES VarlD) ITENEFNEETRZI THEEL-TBEES
DEINZERL. BREEICKAT S, FHLEEHERZERESL L TRY, sIX@BHT
BINEGES LD, ETBERICBEVTRERD Y TIUMNBEICLELI LS s &
BEZTEGoHL, BELQUTILEHONLHEELTEL I L, BEHSNID
HBEIE. ull 2RIA T2V FERT, BAESED null O&EFEFf[E LA,
SICEDEEEET S LETEARLY,

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

BRBEDOREIERICHLT, BRI S22TOUTIILE. ERIBLL(level) s §D
KEW (LEIIZH D) TEHOEHBES VarlD) ICENEFNESTHZ THER L 1= SOPV
ATV bEERL. ThERY, FHLEREFHRZERELS LTRY, s XEHT
BIHNEESHELD, EITHBRRICBVTERERD Y TIUMNBEICLELI LS s &
EZTR GV, REGYTINLEHONCHEELTHEL I L, BIEHSND
HBEIE. null 2RIA T2y FERT, BAEED null O&EEAE LA,
SICEADEZEET A LIETERLY,

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

BEREESOKEINERIIFHL T, BRI LIL£TO)TIILE. EBHEIBER (leve) A's D
INEWY (FHLIZH D) ZEHOEHEES VarlD) ITENENEZTHRZ THEE L 1= SOPV
FIOzY FEERL, ThERT, FLERBRZERES LTRY, s (FEBHT
BINEESHEL, ETBERICBEVTRERD) TIUMNREIZLELSLSHs &
BEZTR LGN, REBEGYTINLEHONMCHEELTHECI L, RBEHSND
BEIE. null 2RIA T2y bERT, BAEED null OLEFFEIE LA,
SICEADEZEET A LIETELLY,

SOPV SOPV::And0 (int var) const

BAOBESOREINEZEROEEEIC, ZHES var DAY TILZEML-BEEED
BEHzERT SOVA Ty FEERL. ThERT, 1L, RLBESOEY TIIL%E
Y TICECHETEEINS, BEHSNDEFEELEFBEEN null DEFIC[E null ZRY,

SOPV SOPV::And1 (int var) const

BN BEDOREIERORIEEIC. ZHES var OEY TIIILZEML-FBEELEED
BEolaRd SOV ATV bEERL, ThERY, f-f2L. RCLESDAYTIILE
Y TICECETEESNS, REHSNDIFELCEFEEN Il DEZIT@Enull Z2RY,



SOPV SOPV: :FactorO(int var) const

BRBEEOEEINERICOVNT, EHBES var DAY TILTEI oL ZDHEIC
HETLIBRELEEDESIZRY, I4bb, ZBITIIEESTCEEZINTRYEL,
ZTOEEILELE) TILERYBRWSOPVA Ty b EERL. ThERT,
REHSNOBECESBEEA Il D& EICIEnull #&RT,

SOPV SOPV: :Factor1(int var) const
BRBEDOREIERICOVNT, EHES var DIEEY) TIIILTEI- =& EDEIC
HETLIREEGDESZRY ., I4hb, ZBITIINEECEEZIATRY L,
ZTOEENLEY) TILNERYBRWSOPVA T b EERL. ThERT,
PEEHSNDOBELEFTEEN null D& FIZEnull 2RY,

SOPV SOPV: :FactorD(int var) const
BENESOREIERDEEDS L., EHFESvar DE-AYTIILEELLL
EFELGVENSLELSOPVA T bEERL. ThERYT, BEHSNDEER
BRESM null DEEICIEnull 2iRT,

int SOPV::Top(void) const
BREBOREIERNEATWVWS ) TIILOFT, REGOEREIEGZZRFD
U735 EYTII) OEHBEEERT ., BT EEIZES, null IZ LTI 0 2R,

bddword SOPV::Size(void) const
BREENDIS70/ —KF#EET, null ITXLTIE0 Z21RT, HABRETHIZ
B A RIEIEELL,

bddword SOPV::Cube (void) const
BoB50EESH (AND ¥— ) #iRY,

bddword SOPV::Lit(void) const
BREEDR)TIILE (AND ¥— DR T7 o4 8 FRY,

void SOPV::Print(void) const
AT RADE, REGLDYTIIILES., /— R, BEH., VTIILEHED
FHREIZERAICH AT S,



int SOPV::PrintPla(void) const
BEREEIARITESZREKX (pla format) TEZEHAIZHAT S, BEH¥DIE
X, BF 0%RT, null Z5EZA-IGECREHSNDGEIIHAZFREL, 1 %
R,

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

HOYBEBENDE start BEEMN S 5 (start+length-1) BE EFTOEINEFRF
“L. TOMDESIERE 0 (ZEE) LLESPVAToxy FEERL.
ETNERY,

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

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

int SOPV::Last(void) const
BRBEED (EXRDOHD) BINEROFD, RKDERBEEZRT,

SOPV SOPV::Swap (int, int) const
BRESOREIERICH LT, ZHFES varl Lvar2 D) TIILEANEZ -
LEDHEEEDESERT SOPVA Ty FEERL. TNERT,

varl, var2 [XIEY) TIILDE S (BF) ZHEEITHEITT. AUTIILLEEIC
ANBZNETEIND, 5I1#IE level TIEEL, EHBEETEZRHILITEE,
REHSINDBEIE. null Z2RITA TP FERT, BXEEL null DL EFE,
nul | &9,



Skeskskeskokeskeokesk ok skl sk ke skl sk ke skeske sk ke sk ok k sk sk ke sk ke sk sk sk ke sk ke sk ke sk ke sk ke sk sk sk ke sk sk sk skesk ke sk sk sk sk sk sk sk sk sk ke sk sk sk ke sk sk sk skeok sk skok
Y5 R%: PIDD —|ESIEEZEZRETHIITX

Skskskokokskskokokskokok sk skok sk sk kok sk sk skok sk sk ok sk sk skok sk sk ok sk sk sk ok sk sk sk sk sk sk ok sk skok sk sk sk ok sk sk sk ok sk sk ok sk skk ok sk skok sk sk sk sk sk sk ok sk sk
ANYHE—T7A4)L%&: “PiDD.h”

Y—XIT74I)L%: PiDD.cc

REMASFELE L TLVS4 5 X BDD, ZBDD

IEFIEEEKT PIDD 21k 5V SATH D, IRFIKEFIEFIOMESTHY .
IEFN T EHEREDIEES THSD, PiDD_Newar O ZAHVWTEHRZEET S &ITL Y.
PIDDD7A TLEBSN1DFDEIVETEND,

(=B
int vl = PiDD_NewVar () ;
int v2 = PiDD_NewVar () ;
int v3 = PiDD_NewVar () ;
int v4 = PiDD_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();

BEEY 5 EHIE
extern const int PiDD_MaxVar 254

BEY 55 ERRE%
int PiDD_NewVar (void)
FLWTATLERZERLEHES (PiVarlD) #RY,

PiVarID (£ 1 ISR FE HEE T, PiDD_Newar 0 & 1 EIEITTHZ&LIZT1FD
REGEN RS, TDEEZXETDHE. EFICEX DX 2 X X-1)DEHRE

XAl 571=D ZBDD @ ID NN TEEMIZHER SN D,
TATLEHOBEHRNRZKIEPIDD MaxVar 25T T—Z2HALTEERT I 5,

int PiDD_VarUsed (void)



CNETICEELETA TLERBOBE#REZRY .

PiDD operator&(const PiDD& P, const PiDD& Q)
P& QdxHY (intersection) #XRFT PIDDA Ty bEERRL. FhERT,
EEHSNDEBELTIHIC |l AEFEA TS EZIZE ull 2RY,

PiDD operator+(const PiDD& P, const PiDD& Q)
P& QFEYunion) 2RI PIDDATS Y FEERL. FNEERT,
EEHSNDGEEPSIFIC | AEFAhTWD EEIZE ull 2RY,

PiDD operator—(const PiDD& P, const PiDD& Q)
PMmid Q #5350 -E&ES (difference) &3 PIDDA TPz FEERL. ThERT,
EEHSNDEEPSIFIC |l AEFEAhTWDEEIZE ull 2RY,

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

int operator!=(const PiDD& P, const PiDD& Q)
P& QRERLGEBEENEIHDEREN/0) ZRT,

PiDD operator*(const PiDD& P, const PiDD& Q)
P&anEREEZRITPIDDATSY FEERL., ThERT,
REHANDGEEO5I I null BMEENRTWSEZIZIE null Z2RT,

(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)

NERITAAY YK
PiDD::PiDD(void)
HAK constructer, #¥HAEE L TEEESZXRT PIDDA TP FEERT S,



PiDD::PiDD(int val)

EHKXZEEY HT constructer, val == 0 72 (XTES, val > 0 L5 IEEZIES
N LEBIETES.

val <0 Z5IE null 2R PIDDA Ty FEERT D,

PiDD: :PiDD(const PiDD& P)
1% P #4839 % constructer,

PiDD: :PiDD(const ZBDD& zbdd)
RNERRIZD ZBDD XIE zbdd #5I# & LT, TNEERT S constructer,

PiDD::"PiDD (void)

destructer,

PiDD& PiDD: :operator=(const PiDD& P)
BaBEICPEKAL. PERT,

PiDD PiDD: :operator&=(const PiDD& P)
BAaB&EP EDXRHY (intersection) k&, BABEICTKAT S,
EEHSNDEEIE I ZRAT S, BAEERSIEHA null OEFZIEnull &5,

PiDD PiDD: :operator+=(const PiDD& P)
BRBEEP EDFHEU (union) k. BRBEICKAT S, RRIEHSNDIGEEIE
null 28A9 5%, BAEEOSIEA ull dEZIZEnull &5,

PiDD PiDD: :operator—=(const PiDD& P)
BRBEMN5 P ZE5ILV-EES (difference) #3keD, BABEIZKAT S, SLEHSND
BEIEnull Z2ZRXAT 5, BEXBEERSIEN null DEEFITEnull &5,

PiDD PiDD: :operator*=(const PiDD& P)
BREBLPOEREEZXRD. BRBEBEITKAT S, BEHSNDFEE ull ZRAT S,
BAaESO5I 8Nl dEEIZIEnull &45,

PiDD PiDD::Swap(int x, int y) const
BRBEENEUEIEFICRLTEES X EYDTA TLEEBLIZIENN S S



IBFIEEDPIDDA TV FEERL. ThERT, BEHSNDEEOCELBEEN
null @EEIZEnull #RT, x Tf=ldy B, OUTTHINEESNTULWEHENWKRELE
ENHBEIF. TT—ZFZHALTEERTT S,

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

BRBENETCRIBEINDOFT, BEEXDTATLIESYDTATLIZEET S5L51IE
FDAZEZMYHEL T, TolTx Ly ZHEBLTHELONDIESIN S LIBFIEEEEKT PiDD
AT bEERL. ZTNERT  BEHSNDEECESEEL null DL EF(Z(E nul
iR, x == y DFEE. x BAEMNGEWBFDOAHDHMEENS, x TfEy AL OLUTT
HENEESNTWEVLWKRELGESDBSEF, T5—2HALTEERTI S,

PiDD PiDD::0dd(void) const
BREENETIEINOEINSFEROAZWMY B L-IEFEEERT PIDD #7204 k
#ER L., ThERT, BEHSNDGEECLCESTEEN Ul DEF(ZEull R,

PiDD PiDD::Even(void) const
BREENECIEHNOSNSEBEBEROAZWMYHE L-IEFEEERT PIDD A7 4 F
FEBL., ThERY, BEHSNDEELELBEEN N ull DEZFIZIEnull Z2RT,

PiDD PiDD: :SwapBound (int n) const

BRBENETIBEIOHNS nEBILUTOEBRTERAIGELG LD T EIRY H LEIEFIES
ERIPIDATOY FEERL. ThERT, BEHSNDEELEFEEH Ul O
EEIZEull 2RT,

int PiDD: :TopX(void) const
BREEDT S INEATWBIBIEEDSE T, REUOERIEMRZFE>DE#HE X Y) &
T5E. BEEXEZRT, null IZRLTIZ0 ZRT,

int PiDD: :TopY (void) const
BREEDT S IINEATWBIBIEEDSF T, REUOERIBMRZFE>DE#HE X Y) &
T5E. BEEYZEZRT, null IZRLTIZ0 ZRT,

int PiDD: :TopLev (void) const
BREBDY S IINEATWSIBIEENDT T, RECMOERIBEM ZHFDEMBIZEIY LT
HNTLSBID D level FEZ%ERT, null [T L TIX0 ZRY,



bddword PiDD::Size(void) const
BREBDYT S 7DEHAMERT, null (TR LTIXO ZRT,

bddword PiDD: :Card(void) const
BRBEENECIEFIDERZEIRT, null I2x LTIX0 %R,

void PiDD::Print(void) const
AVTYIRADE, REGEOEHEFES. /—FH. B OES. BfROBHD
IEEREZBERAIZHNT S,

void PiDD: :Enum(void) const

BRBESARTIEINEESZ. IRIIZHNET HHRATEELNICHNT 5.

void PiDD: :Enum2(void) const
BREENRTIEIEESE R, EREERZINET I TEELEADICTHNT S,

ZBDD PiDD: :GetZBDD (void) const
RERIRD BDD #ERH LA TPz H FEERLT. FhERT,

T S S L e L L
PS5 R%: SeqBDD ——RINIKEEEZRFHITHI IR
T S e L e
ANy SH—T 74 )L4%: “SeqBDD. h”

Y—RX 774 I)L4%: SeqBDD. cc

REMASIERHE LTLNS4 5 X BDD, ZBDD

RINEKEERT SedBDD 5V S A TH 5,



(ERABD

int vl = SegBDD_NewVar () ;

int v2 = SegBDD_NewVar () ;

int v3 = SegBDD_NewVar () ;

int v4 = SegBDD_NewVar () ;
SeqBDD S1 = SeqgBDD (1) . Push (v1);
SeqBDD S2 = SeqgBDD (1) . Push (v2) . Push (v3) ;
SeqBDD S3 = S1 + S2;
SeqBDD S4 = S1.Push(v4) + S3;
S3.Print();
S4.Print();

BEY 55 ERRE%
SeqBDD operator& (const SegBDD& F, const SeqBDD& G)

F & GDxhY (intersection) K3 SeBD ATz hEERL. ThERT,
REHSNDBEOSIHIC null AEFATLSEECE null Z2iRT,

SeqBDD operator+(const SegBDD& F, const SeqBDD& G)
F & G DU union) 2KRF SeaBDD ATy rEERBL. FNEERT,
EHANDIGEEOSIHIZ null MEENRTWSEZIZIEnull ZRT,

SeqBDD operator—(const SegBDD& F, const SeqBDD& G)
F M5 G #5IL0V-EES (difference) #%& 3 SeqBDD AT =¥ FEERL. TN EIRT,
LEHANDGEEOSI I null MEENRTWSEZIZIE null Z2RT,

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

F & G OEFESEA (Cartesian Product) 2% 9 SeqBDD A T2/ FEAER L. ThER
ElS

REHSNDOBELSIHICnull NEFATHWDEE(CIEnull ZiRT,

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

F % P TEI->7-% (Quotient) X9 SedBD AT/ bZEERL. ThFERT,
PODEEFIZIIS—, BEHSNDIFEPIIHKIZ null AEENTVSEEIZIE null %R
ERS

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



F % P TE|>71-&|& (Remainder) &3 SeqBDD A TV bEER L. TNEIRT,
PODEZFIFIT—, BIEHSNDIZEOSIEIZ null AEENTULDIEEIZIE null ZR
ERS

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

int operator!=(const SeqBDD& F, const SegBDD& G)
F &GAERELGIEENEIHDEREN/0) ERT,

(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)

NBAYISAAYY R
SeqBDD: : SeqBDD (void)
HAK constructer, #IHIEL L TEEEEEKT SedBDD ATV FEERT S,

SeqBDD: :SegBDD (int val)
EHRAZEEY HT constructer, val == 0 B SIEXEES. val > 0 BSIEXEHE TS
HAHRINES. val <0 HZ5IE null 2RI PIDDA TSy FEERT S,

SeqBDD: : SeqBDD (const SeqBDD& F)
SI80F #4589 % constructer,

SeqBDD: : SeqBDD (const ZBDD& zbdd)
RERIZD 7ZBDD RIT zbdd #31%é& LT, TNEHERT S constructer,

SeqBDD: : “SeqBDD (void)

destructer,



SeqBDD& SeqBDD: :operator=(const SeqgBDD& F)
BaBE&IZFE#KAL. F&R9,

SeqBDD SegBDD: :operator&=(const SeqgBDD& F)
BREBEF EDXHY (intersection) K. BENBBIZKAT S,
REHSNDIZESIE Il AT S, BRBEEOSIED null @EEIZEnull &5,

SeqBDD SegBDD: :operator+=(const SeqBDD& F)
BRBEBEF LDFEUW (Union) #Ké, BRBEBIZKAT S, BEHSNDIGFEE
null 2XA3 %, BLEEWRSIEA null dEEIZEnull &4 5,

SeqBDD SegBDD: :operator—=(const SeqBDD& F)
BREEMNG F#5|V-E%£ 4 (difference) k&, BRBEIZRAT S, EBEHSND
BEIEnull 2RAT 5, BEPBEERSIEA null DEEIZEnull £ 5,

SeqBDD SegBDDDD: :operator*=(const SeqBDD& F)
BREBLEFOEREZXRD. BRBEEITKRAT S, BEHSANDIFEE ull ZRAT B,
BRBESOL5I#HAull dEEIZIEnull &5,

SeqgBDD SeqBDDDD: :operator/=(const SeqBDD& P)
BENBE%P TE--LEDNEEKRH. BRERIZTRAT S, BIEHSNDIESIE Il %
KAT B, PRODEZIEIS—¢EGD, BRAEELEIEA ull DEZITIEnull 725,

SeqBDD SegBDD: :operator%=(const SeqBDD& P)
BENBE%P TE--ELZTDERERD. BRBEITKAT 5, BEHSNDIFEEIE nul |
ZRAT B PO0DEZFIS—ELD.BHEERSEHA Ul DEFIZEnull &iE5,

SeqBDD SegBDD::0ffSet (int var) const

BRBEBEDRINEEDHT, EHES var DXFTHRELLBVRINIEFTZERYE LI-EE
DATOzH FPEERLEFNERT, null IZHLTIZ0 ZRT ., SEENDLEHEELEZ
6&15_0

SeqBDD SegBDD::0nSet0(int var) const
BRESDRIEEDHT, EHES var ODXFTHRFESRIIFZTEZRMYLEL, Thod
1 XFEERYKRWRIIOEEDA TV bEERLENZRT, null T LTIXO
TRY, HENDERBESEZEADETIT—,



SeqBDD SegBDD::0nSet (int var) const
BREBEDORINEEDHT, ZHE S var DXFETHRFIDIRINFETEFRYHELI-EEDA
TPz FZEBRLENFRT, null IZHLTIZ0 ZRT, SEENDEHRES 2525 &

I7—

SeaBDD SegBDD: :Push (int var) const

BERBEDRIEEDERIICH LT, EHES var ODXFEEBITEMLTHLNDLE
BDOATOxHU FEEBLEFNEZRT, null (2R LTIX0 ZRT, SEENDEHB S5
AdHETS—,

int SegBDD: :Top(void) const
BREBORINESICEFNSIRIIDEBEBXFOR T, REGMODEHESZRT, null [
LTIEOZEIRT,

bddword SeqBDD::Size (void) const
BRPBEDNDYT S 7DEHAHERT, null (XL TIX0 RS,

bddword SeqBDD: :Card(void) const
BREENEORIOMELEERT, null (T LTIXO0 ZRT,

bddword SeqBDD::Lit(void) const
BREBORINEEDHMXFHERT, null IZXLTIL0 #iRY,

bddword SeqBDD: :Len(void) const
HAEBEDIS 70 (RERBORS) #RI, null 2L TIX0 %R,

void PiDD: :PrintSeq(void) const
BREENEORINEHZIEICBERDICHAT S,

ZBDD PiDD: :GetZBDD (void) const
REPRIZD ZBDD 2R L=-AT2 o FEER LT, ThhEERT,
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25 R4 GraphSupport -—ZBDD T/RR/H A ZIILHEZTS=HDI SR
kokskskokskskokkskskokskskokkskokokskkokkkskok sk skokk sk ok sk sk skok sk ok sk sk skskok sk kokok sk skok sk kok ok sk skok sk skok ok sk sk sk sk sk ok sk sk k ok sk sk ok
ANy B —T 7 A )L “GraphSupport. h”

Y—RX 774 L4 GraphSupport. cc

AEMSEEURHE LTS 5 X BDD, ZBDD

IBDD T/RR/H AV IWHNEETI=DDI A THSH, nTAR. mih 5745
570Kk B{TH, BRESE 1Mo nFETOBRH. BIESE
O0Mhom1EFTOBERYKET D,

NI SAAYY R
GraphSupport: :GraphSupport (void)
constructer, #HMEL LTZD GraphSupport A T x4 FZERKT 5,

GraphSupport: : “GraphSupport (void)
destructer, BIRAIICHER L I-EIEEEZETHKRT %,

int GraphSupport::Init(const int n, const int m)
BRESNETRWNESEIT -2 ZEELERERERNT 5. TOE.
nTHR. MM SEET 572 REFTH-ODLEIRBEEHEHERT 5.
FADOMEIHRDIERBFFTE Ol ) BNHIEAETA > TS,
EERTOHEE0ZRL, REHSNDFEE 1 Z21RT,

int GraphSupport: :Pack (void)

BRBEDIZ7T—3%E&BL. LB SBIh TN
MiERZEHEEL, BoIARICI AORFLIBFSZIRVELT
BRBEDI S I7T—3%EHRELT S5, EERTDIHEE0ZRL,
REHSINDBZEIF 1 ZIRT,

int GraphSupport: :Import (FILE *fp)



fp TERENF-AANT7AUDND, T35 ITRBT—2 ZHRAAH.
BoBE&ICO0—FY 5, EERTOHEE0ZRL., LEHSNDFEIF
12RY, ANT—2OEBRFIELUTICRTEY T, RN 21TT
JER#n DM ZREL., TORDOMTISE-> T, FDOMEIERD
BERBESZIND,

int GraphSupport::SetGrid(const int x, const int vy)

HWx, HityD2RTEFIS72ER L. BABEICEY FT 5,
EFERTOHEE0ZRL., REHSNEOEERTEE 2R,
X, YIZOLLEDOBAET, ERDEYRLEATIELZIEFD
BYRLEZERT,

void GraphSupport::Print(void) const
BRBBONBRFZEHAICESTHT, Inport A Yy RTHARAH
AlgEE 74+ —< v FTHIT B,

ZBDD SimPaths (const GS_v s, const GS_v t)

HERES s Lt #HURLTERZZERBSGLVIX (Simple Paths) &
HIZELT-BDD Z&ERL. £ LB ATy FERT,
FAEHLSNFOERERTEIE-1 (NILL) %#iRd, GS v IITEREEZ



g B2 T—42 BT, 8bit char £f=IL 16bit short TH 3,

ZBDD SimCycles (void)
BLERZ_E&EoELYA )L (Simple Cycles) &
HZL1-ZBDD 4K L. K LIZZBDA TPy FEIRT,
REHISINFORERTEIF-1 (NULL) %2R,

int GraphSupport: :BDDvarOfEdge (const GS_e ix) const
BEF ix [Txti9 5 BDD/ZBDD MZEHL ID #iRY,
DBEENFWNVAMNDIEIZ ZBDD O LHLIZEY BTN TS,
GS_e [FDHFE S ERMT 5T —2 BT 16bit short TH S,

GS_e GraphSupport: :EdgeOfBDDvar (const int var) const
BDD/ZBDD %4 1D var 1239 5BES 0~_m-1) iR,

void GraphSupport: :FixEdge (const GS_e ix, const char fixcode)
DES ixDBEBLTHES (FFRLTEDLGL) Z&%
SimPaths/SimCycle * Vv RZETT HRIEKRET 5o
fE5EHELME fixcode THEET %, fixcode EH GS_Tix0 [,
FODERLTEDLIZ NI &, fixcode TR GS_Tixl [XAIHES
CEERT, BAD fixcode DHHMEE 0 T, HFALBTNI EERT,

void GraphSupport: :SetHamilton(const int x)

SimPaths/SimCycle * Vv REMFUHTRIZ, TRTHDERICIEHFSLSH
NR/BA I IVDHIFIRT E2MEINERTET H. x BETHNIEETHIERIC
UEFLLIGLEE NIV MU/ ZITENET S, HHER R,

void GraphSupport: :SetCond (ZBDD f)

SimPaths/SimCycle * Vv RERUHIIRIZ, FIET 5/ R/ TN
Bl REEHlELEY FT 5, BDICKYEEDHNEHEZHEELES
ELTRBTES,



