C! Bimrx /olec?sion Ji«smms

" | B?haky decision v(c‘ajrams (BDD'S @
C Bryam‘: 198¢) are a kind of Boa[ea/lq
decision trees which have Significaut
) aw{'vahf‘ajes (e.j.are wagre eas?\// merjea() |
Mfwn Pke(/faus r€[0!'f€a/ aﬁforodcéés_
The uvderlie the MATHEMATICA 3.0
command éaﬁsﬁaéf/[frfowf which He
author has nged exfehsive//.
Donald knuth has fallen in love with
BDD's Vecemfly.

Heve comes a BDD thot hawdles the

BOOIea(h (umc‘bim«. é: {0,]}6_4 ga'lg
which s the coujuum‘.‘oh of the two
lications previously considereod

imol. y.-arjor;ﬂ,m) :
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Pros aned cons of BDD'< @
The number N of models of blx) can be
calculated v time linear n the size of

the BDD (leep. of N.I).

One can also 7ehemte all wmodels of l(x)
ngever this

A) vesults in a less compact  representa-
tion than with the ;Mf/icafior; n-—a/j.
(ov POE) since ohly £0,1,22 - valued rows
akrise .

,6) 15 a detour cam,oareo/ to the POE
wheve b(x) is trans lated odivectly into

a alisjo-‘nf vmon of multivalued vows.

The bi”est o(rawéac& 01( BDD’S 1s the {0//0-
w?nc). The Only way (a‘f least for MATHEMAT/C/{)

to set up b- 20,@9——' $0,13 which has as
models exac+!7 +he éifsfn‘njs of weight 3
(saﬂ is to Pu‘t
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This 1s a V6r7 c(wm$7 War to Fm(aose
Calro{o‘na/ffy ConS'évainfS) and thot’ wﬁ)@ |
BDD's canwat camf)et’:e wit) POE in this

instance considevr calculatin

Fl‘)(eo{’ Caro(fna /f ,I
(w h,o()—lqﬁ’frj mf‘v.f:

kegaro(. For
H«e V'Ulmber of d",YeGP.
‘&kahSV"SG{S of roandow
W

(W.la,o‘) l e - alﬂor?'ﬂrm Satis l.aél‘lﬂrcount
K

| K-time time| K-time time
wwi|S| 2 |9t 1F [o3

7 ol L
L0040 — [ s«o2 | 129%
o310 | — [P - |~
5000, 30, B -
4800 | 12 (25
5000, 40, | 7 |
o i




-~ Six applications and (Is
Variations of the
imelicaﬂon n-algorithwm,

Ih the foVfous Tkeorelm /%m lcorwm/ae
were PreSehfeo( as 2(/@ : Ih masf

f am?’fca‘f?ons one €ither deals exclusc-

| vely with = or & . Here we encounter
 three of each kind. ,

I) Trees from civrcuits

F.Of a connec'(eo{ syapl, (= Ie{' W
be its Mef'(g?: set and O s set of
civenits (Fheir edqe Se{s>_

Fav ;ns-‘ance) COVIS?a(fV



The l“ngS't O‘F 'H\C Six ¢ircuits 163
@ 1S g" 23 10 6 ,5§ /4{9,)/7:”5
~+he noncover nN- alljon‘H»m yields all
@—honcovers) 1.€. all -Fokeg'fs
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The numéev o-f ‘{00’85‘/5

[hltltl 4[] = 3-3-F + 333 + 265+ 373
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- The trees among the forests we (7

exactly the F-element sets i, enel. rolw
They num bey |

>S + 3223+ 8 +323 = 59

/ Two conckcfe EXGMF/L’S =
| 1 2 2 & 5 ¢ 2 ¢& 3 10
N[ [Ra|h[ | [hel s ] =,

1000060000

— 13 ]Aa

— | IIN

O] 5[
I
W




!

l

(18

3_“46 anﬁcliqwes of o qupl,
A\ = ]

Afc.hczlme ;h o 2'mrlq 6 (s a SC‘(Z O‘C Ver‘(’?ces
+uo of which are aoljucem'é. The other

oin
exlveme 15 an am‘lﬁclijue wln}c,lq IS So Hiat

. - \
X0 two vevtices are ao‘jacehf :

| Le'l; \,J be the Venlek Se'é o*‘: & am_l let ONE

consist of cerfain 2-element Subsets of

W, te. the ea(JeS of G. Then the

(= -nohcovers are eXac{(y He awl-tclic(ueg)(

ot &.

Ra“\er 'H'\Gh Olpf)lyfhj the nowncover n-a(aor; “,
‘(:0 all eafjes (-H\e Wiembfts of @>’ 1t woulo{
be more eff?c:em‘. ‘(ZO Somehow Frocess %e

much fewer vertices oL For thes Fw’oose
166 S'(:ar(ok) be the set of Veﬂfc‘c es

1 dracent to XA .
(> (=) which are ad)
Each arrhc{fc(ue X +hat haf}yeng to
tainm K must g{gﬁ contain ANy

Lon

- pe ctar(X).

S



Tn other warJS, )5 past Sm‘r'ﬁ[r the
"anti - Tmp[" cation @

go(?g —> (ymt S"dr(d)\

of G To £ix rdeas

£0y eaJv Veréa oL
I but now (abel’

take G frow section
the vertices :

Let us sketch the (o, B)-alqorithm tht
- . ' lﬁ. m\
6ehevat€$ all am‘fcc(thes 67 meoSrnj
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! Counf-‘hj a!” k-e(emehf om{,‘c /!‘70"65' 20
j 0@ & \/}elals fée thejpem(eace {OOIthome‘q/("

f 0{6 . The @,fg)’—‘o{@or{'fﬁm eas;/y a«/-rp‘fs

) to fond one (or oll ) maximan, omf:‘o/.‘wes.

> Ca(cu{a‘{‘th ‘H;e Saéa{geé"v /a#"c €
“from the given Cayley—tables

For sTmPIFcI-Fy consider groupoids (\,(/;@) but
mutalis mutandis the sequel works for
ite univer sal a(jeéra,

(l,{]'*) are eXac‘Hf the
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For instance . a roandom commutalive jdew,—

Pow’m{ 35«0!/(000\01 ((A/,*) with (W/=SO boo
(0] Suéﬁroufoio(s <Z§ S?c).
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! I‘aﬁ a’l{I algeéra 'dfﬂ'a‘/{c\ohs' ore unqr7 @
. Or 6mary) bhe Can §,oeea( &(o ﬂn‘ny: o
Follows .
Since =2,:= % jai— Saxal . ae \;\/g (s
f’aS?l7 kano”eo(, and {or ease of Mo"on‘.‘onl
we only tocus on =, E\E,
‘J FuY'fLCrMDVe We SHFPOSe QU,;\‘) 75 com—
| mu‘f“a‘ffve . Under these ,okovisos (oantf—

tion £, as

7 ¢ .12 - .
z{ﬂ.(‘s-’ "/”Lz In f{a Wwith axb=c

B\/ 0(3":;9\;'[';061 He 3Yurt) Gl},] has as
eo(ses the premises of the Tm/o/ic:avt:‘ohs |

1h é[ﬂ) Tts Verfex set V/e] 7s Hhe
Union of thece €dlges.
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Fl.k CGW. I'(: 'S clear tHhat- G @
subset X W s =[c]-closed £ aud

oy.ly 1 one of Hese casec oCCcuUrs -

)L) c e X \
i) cé¢ X ond XaV[] is an
an%fclfque of Gle]

Hel’lce the '&'Sf @,F)'a(gov;ﬂ»% {row,‘ '
St’c'{;OWI can be G(Of)/l‘veo{.



