KA AR
—HREVI70OFIA (1)

OF FEVE

AW R
s
~ 49
H[

EKRKZF [FHEED
Hig 1Ly




Binary Decision Diagram

am. 4 RES ST (BDD)

s ARIEKEISTSTIZLAHEREHOREE
n ZEHIER
LIEFBERICLI=A>T, EHHAHIR
n 2 DODBERIERRAZE
TREHADEHIK / SHELHaAOEE
BEF1E -

TR/ LS AALEIET @\ @

0 1

C I

B TAEERORES LI EZSE 2



Binary Decision Diagram

w®: “5REY 57 (BDD)
ARECESSTIS L2 RERRORRE

ERIEF
ZIEFERICLI=N>T, EHHAHIR
2 D DL IR Bl % E

NRGHRDHIFR / FMGHRAOLR
BE#E

T/l A A BET @\ (22)
ZRIEFZEDHDHERBMN—REICEFD i @K

Z<DOEMANGREREBEI /NIRRT
GRE#EZMENICEMLTHTI)

BDDIZxt 9 52X TR EEH [Bryant 1986] ol 1
WIE, FRRIEFTETOIEAIC 3

C I




mIEEE

O f=7fonf1 &
g=Xgg V xg; &O mEHE

m fAg=X(fg Agg)V x(fi A g9)

>
[

fo X T g0 X 91




HERE

] f :on \/ X fl t
g=Xgg V xgy &M 2IEEE (AND, OR, XOR 72&)

m feg=x(fg®gg)V x(fiegq)




FRE [

Ak

AN IE

Pt

B LUTD 2 D0 BDD MipiEFE

@\‘ [NMN’]
1

A
@\

5 [Ng/\N N4/\N’
“

‘lNz/\N’l @

N’ LI %

HH‘T:L\
EBLELY  m#en.)

0] & #1721
(BEHLENER) 6




Ik 28

T .AOLARELELELD,

FIFIRL 1Y BOHERVTHD,
ROE FHIHATHEEL,




S.hared BDD

m BDDALE

— EHD—

I RINT., £HR

k3
=]
TN

FaTAA ., F{MEE

RE3

x
&=

(MEFRNT. ALEHERT BDOD (& 1 D)



MERAT, —BEMEERFRD
n SMUHAEDTRAL. 1 DICEEDS

(FMEERMN2 DU LEHOTIELFELY)
FlsHROXR

n RYBES.O-RDEIHRAES. -ROEITHRAES
D3IDOHT, BRZzEE 9




WERAT. — &

_€ﬁ9

BmT— I
E%—?ﬁ 0-f%  1-£%

n XHUES.O- *3'20)1%'5""','#\% A-BRDETEHRES
D3IDMET. ENRZEEE 10




WERHKT, —

ILU\

ElEZ&RD

57 5 fiso%ﬂf%:k-d-é BimT—7

%@ﬁ'ﬁ 5%‘5’5’3@7

REEKIED . FILWETRZED No| 23 | No Ny

3DHENFT—D/N\NY xR N[ =z | Ny | N

R 0-BL 1-8¢

Fyoh O(1) BEfE %ﬁ ii %ﬁ %2
N ADFERM %ﬁ ii %i %i
BDD @mﬁlfﬁ@ﬁﬁ

ZHEES.0-FHOEIEHRES. -BOEITHAES
TRz EHE ]

M3 DT, &

:

1



WERNT, — &'

FZ1KD

s HAE3OMTERT S BiRT—I

I O )
B BN TLNIE, N R T
ZOHAESERT N L]
RBHLD. FLNHAENRD No | 75 | No | N
AN Nﬂ 'T:;\ N1 NQ
(0-BDEEIBOENELBE L NEVRE.
O AESERT N: [ I,
” :: 2 3
Fa'a’!iﬂg)—,%'\'rftl-@?":&)\ N3 | N

o A AN
T e A a3 57D LLER M N4 | Ny
REHR ¥ » Y mamssusosc| N N

D HIBR

E£7TES
\_ J

n RYBES.O-RDEIHRAES. -ROEITHRAES

D3DHMT. Mz BHE




B R R
GetNode(x, N¢g, N¢q)

NfO = Nfl AN NfO IR

mET—2JI)IC (x, NfO' Nfl) ANt Y g b
TOERESEIRT

REFES, 0-BRDED Neg T 18D Ny £ D
INIL x DETRZFHLLERT—ILIZE- T,
T RBESEIRT

13



Ik 28

T .AOLARELELELD,

FIFIRL 1Y BOHERVTHD,
ROE FHIHATHEEL,

14



=A

aEmE: RIEEE

B LUTD 2 D0 BDD MipiEFE

[ Ns A Ny

e \

O-BDIETHAN, &
- A N; A
RFEOTH DL,

(Xl, Ni' NJ) %g*?—é

_—— 7

| 0-#& 1 BROTFRAOERIZLE |

15



A

wEmE: RIEEE

m LI 2 D0 BDD MifxETE

[ Ns A Ny

x \

[N4/\N6] | N5 A N7 |

Do
(Nz/\Ng @

NoZiEd N, ZiE T

HELL
_—\

HAEERT DO, 0-4%, D ENRETHS
— N, A N3 2ENENHELTOBRATHIES.. | |,




ACEE A AELRY RS

BEDEEDIERZ.
EEYX Yy (1\vwia) ITEER

BEDEE op. f OHRES N, ~
g DEIREFS Ny D X

304 (op, Ny, X J) % — [JY%ANG] [f\f;/\lil
TN B D

(0ANz| (N2AN;s) [1AN,]

[ Ns A Ny

HELL

17



B FEDTERDOSALNARLEDIBE

BEbelE. FAGg=X(fg A gg) V x(f; A g1)
g M x [TIRTFLELGES ?

18



B FEDEROSNILARERES

BEbelE. FAGg=X(fg A gg) V x(f; A g1)
g M x [TIRTFLELGES ?

fAg=x(fg Ag)V x(fi Ag)

f(_) fl g fQ/\g fl/\g




ZI,EjEiEﬁ ] Nfl (Xf, NfO' Nfl)
APPIY(OP, Nf, N ) N Z (X , NgO' Ngl)

Ne, N, DDGLEL—ANERRETR or Ny = Ng 7855
p = I%L,T’ TRBESZTRT
EHEF vyl (op, Ni, Ng) AHNIL, EDEHRBSEERT
EH; xp & xg BREILES
Nho = Apply(op Nfo. Ngo). Npp := Apply(op, Nfg, Ngg )
NhO Nhl 185 NhO IR
%')—Cfd&\f&b Ge’rNode( Xf, NhO' Nhl ) @ﬁ%%%ﬁ’d—
B xe B KR xg LYD LIRS
Nho := Apply(op, N¢g, Ng). Npy := Apply(op, Ngg, Ny )
LIREIE 3 &RIFk
EH xp IV EH Xy YO TRES
4 LR (Ny, N DRENZERKILT D)
20



Apply BEREDFHE=

ReDZEDFERRBIE. O(|f] |g])
H 710 BDD MY 4 XA O( |f] Igl ) 12V Z B1=8

Eod HAD BDD OH A XhINEITFNIE,
O( |f| Ig| ) BRI & YEGTETES LB T

AFOHAD BOD DH A XA INELTH,
O( If] Igl ) ERAMABBIAEDAr-T=

[ Yoshinaka et al. 2012 ]
$RERMNIZIE. f, g @ BDD U1 X |f], |g| IZ
EefBIS 2 R5RT O( |f] + |g] ) T
Apply BEMTELHIEMN SN

il\“/““/:l.d)ii ] ]

21




BRT—7 LTI, SE RO E mA 5
SHERINTNDEIE (FESnTWAEIE ARR) =

ST LHIEMNZN
A ol
GetNode Z##EYIRT &,

SHEINTWSEIHA 0 DETRZEUL TEFIF

ZREIANER
B Rz BRI T

R T—ILH AN

. 5§§$’V“Jt/l7§§|ﬁ%§f:

S EEX Yy AR IYT TS
SHBHAOAM 0 IZHA=UIZEYRT B L.

SEEX vy ADMEMN
— FEHTREIYRT S

EL\

705N

22



fﬁéﬁ:ﬁ%ﬁ: BDD MD{ERK

n LITOmER#Z. BDD TRLGESL
MIEFE (AND): x1 x2 x3 x4
HIBA (OR): x1vx2vx3vx4
AND, OR D#EH: (x1V x2) x3
HE{th BOERIERD (XOR): x1® x2 @ x3@ x4

n HE
EHEER - REK — BDD OFHA
EKEZEZ T, LH5 BDD 15 HE
Apply BEZ#:Y:RLT BDD 215575 &

23



Apply,,ﬁr’é% ) LT BDD %%

B (x1V x2)x3

S ] @\7

K ] 0

E[E(Z1%. Shared BDD @ ,
ARy (W 0 1




=&

n _RETST (BDD)
m 2DO0 BDD OFpEEE

aQu

SR\ DA~

m Shared BDD: WERANT., H#Zz—EIZKT

m 2O\ aZFFALT, BEEZEEIE
R T—7 )L Sl Esmz AL ESLHL
EEERT—TIL: ACEEZAEIDLEITLAEL

25



	スライド 1
	スライド 2: 復習：  二分決定グラフ (BDD)
	スライド 3: 復習：  二分決定グラフ (BDD)
	スライド 4: 論理演算
	スライド 5: 論理演算
	スライド 6: 演習問題：  論理演算
	スライド 7: 休 憩
	スライド 8: Shared BDD
	スライド 9: 処理系内で、一意性を保つ
	スライド 10: 処理系内で、一意性を保つ
	スライド 11: 処理系内で、一意性を保つ
	スライド 12: 処理系内で、一意性を保つ
	スライド 13: 節点要求   GetNode( x, Nf0, Nf1 )
	スライド 14: 休 憩
	スライド 15: 演習問題：  論理演算
	スライド 16: 演習問題：  論理演算
	スライド 17: 同じ演算を何度も繰り返さない
	スライド 18: 最上位の変数のラベルが異なる場合
	スライド 19: 最上位の変数のラベルが異なる場合
	スライド 20: 2項演算   Apply( op, Nf, Ng )
	スライド 21: Apply 演算の計算量
	スライド 22: おまけ：  参照カウンタ
	スライド 23: 演習問題：  BDD の作成
	スライド 24: Apply演算を繰り返して BDD を作る
	スライド 25: まとめ
	スライド 26

