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Abstract

We describe an algorithm for the minimal covering problem of a biconnected planar

graph with elementary circuits.
The algorithm operates as follows:

(1) generate a set of connected faces of a biconnected planar graph

(2) construct all elementary circuits using this set

(3)

express a given graph in a logic equation form using these elementary circuits

(4) calculate the minimal covering set, using the logic equation, and a procedure for

the simplification of logic form.

The distinctive features of this algorithm are;

(1)
of elementary circuits
(2)

Slagle’s algorithm.
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use of the connectivity of the faces of a biconnected planar graph for the generation

efficient computation of the minimal covering set through an improvement in
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Fig. 1 A graph for explanation.

Table 1 Face-edge matrix for the input data.
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Table 2 Representation of circuits for the example.
(a) circuit-face matrix. (b) circuit-edge matrix.
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Fig. 3 An example of an expanded tree
by algorithm A-1.
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Fig. 4 An example of an expanded tree
by algorithm A-2.
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(a) minimal covering solution 1.

(b) another solution 2.
Fig. 5 Schematic representation of solutions.

5. HEOFMIZRTEER

RT3 Y Xaiz, 2HAROBI ETFEEARELT
V3. 2AROKI, EOMarkcHL T, —fic, 18
HKESMMIC RT3 (HBRBR). colkdic, LiEE
BOE»LRT VD) X LQHR AR EREST
Jackictia.

LETIRASKTOE2MBOEA S FoTHTY
X iz, BARR (AOWrcELL) 2EELLL
N7 P NVEREBRL, 20hhSEBERNETS
DOTH5. LOBA, BBROBRMELI OO,
75 7 ORMBICEBRIE 2°—1, THbbr—&—i1
o2 TH2%. —F, HBOERMELTEAT LY
XLATHW-ERUCEZFAT 284, #ELCE
ORiX7 7 7oBBEKEL, BEOEATLA—F
—i3 0(1.85") THRLLEZI LN (FBRER).

&oT, 2L RN onic, BELEARA
TEHERESRFHEEIONS. 12120, KBX

¥HS 7 7OMMABRICL B/ NEEERDET AT Y X & 1063

TRNRIcHEL - HAERD S Step 1.3 DT Y X
LAREEPFEICEELLOERANIIoDIC, BEL
FROFEIERETH 50, BLOFHEELTSE

b, RTUELEHRTOMEORMAISEIR, FEE
TRV, ZOEKT, ERELACEAOTTERD S
HROBRNTNT Y XAOHRNET LS.

wic, BIGREEEOI- DO TATYXL A-l,
A-2 ODHERICOWTHBIcERTS.

EXO¥ !, REOEmOPARIEN Ixm OFFH
ERTHELZLh TV 3EE, HBEARO—-BREVE
MOABAMIIL T, ROWAMELERT ICET
AR, Tubb—AROKEICHIST 2HARER
BHBTH5.

29, BPRBLTEREROLBEFEMHEINT
W3ET5. ZZhS—KOARKEZHIILTROE P!
ERICIHBEARO—BREVWERLRBEDICIH
OB, P icREREBHVYTI0IL, Tibb
PAMELABRTI20FAZaE—LEdhidns
o IXm BloEggs, P TOZEROHERA
EXHHETIOK Ixm Bom#s, ThEhLET
5. TOMOBRMEOHHAROEBRELODTTH
0T (OHIZ 7213 xBIT#R B ARkiIC st U T HEHE)
—DDAKICHL T, HEBEOA—F—13 Olxm)
THBETENHE.

RIT, ABEOEBDA~F—D LREKDTH3B.
FBLIEREOABOARYIRE~. Ci1=I(F), B2ERED
AKEOFEPIIE L (Co=l(1-1)/2(K), DUTRBRICE
SBEHOAEOARIIE L. Cs(K) TH3. £-T
SBTRELIET 3 LABEDREIIEA

S
> C (4)

i=1
&1 B X-oTAREDORE® ERIZ

ié1:C;=2‘—1
&, F—F—iF 0(2') TH3.

XT, 77 70OHMEBKRIC X A3B/NEROBE, m
BAOK, iIAKORENS. S 70HEDOEER
ET 3L O(m)=0(n), OW)=0(a") (1<as?2) &1
Ao I>m ELTXN. £ (4)RAeB0T, SiE
MEOEMEDIRKELRDBLVDT, (4)R02
—&—i3 O™ UTTHh 5.

&£-T, ZOBABICRAEOAKDO FROA -4 —
12 O(em)(1<a<k?) &1 5.



1064 -1 #

6.t ¥ U

2EREEE S 5 7 O HMBARRIC & 3 B/ BRI E%
HBHL, ENERBETIHEHOLID2DTAVIT Y X L%
BELI. RTNVT VAR, 777 LOLHROEK
ALFAZERLLTEY, 2HAROYITORICHL
T, BB MInT 3o 0ic, H 20 BEDS
F7ETUHERAMICIRMOBELS CENTERL. L
L, 2FRAMA LT 3icYb, HOEEBEREF
U, EYEBRREETEIL T3 EE, BA
BEEAERD DI, WETNVIT ) X255
L, BERERDTNBELICERNHD. BB, K
BESZ 7icdL TR, BEEa—Y AT 4 v 7 R
RN THS.

Khichicb, BTAWEMEIEDOIHBRRES
MEBRLICEE, R&%E/NIEBEE, YO BFE
IHEAMARERELFATERE EAERRFNBRE
EROFRCERL I HMERT 3.

£ ¥ XK

1) Rigfh: 7/ 7888, ooFit, R (1975).

2) BHOM: 75 78R, FESE FK (1974).

3) J.R. Slagle, C.L. Chage, and R.C.T. Lee: A
New Algorithm for Generating Prime Implic-
ants, IEEE Vol. C-19, No. 4 (1970).

4) C. _vPa: IS T70ERI, ¥4 VR,
HE (1976).

5) Narsingh Deo: Graph Theory with Applica-
tions to Engineering and Computer Science,
Prentice-hall, London (1974).

6) WM, i : BNGEEEOADH ZHERT L
Y XARDNWT, BRIG2ERE, BT EEFS
BAaLEKRS, 1331

7RG ¥y h—ft: VI 7HHRE Ry bT—
7, EBEICH, BERf FR (1970).

& 8§ BEHEROMIcOVT

HOEnD 7 7 7 0EMEAROXMIL, —RicnDH -

el THEMBESMIc R TR T EERTIERT
3. zhicid, —H& L THMEAROKEKL CE
OFcHELY, Fig. A(a) X5 uMRLT 5 7%
EZ, /5 7hrBESSIONTOEIEE, £0ES
iz 1 oFofm& /b, ERLICEOMMEDX
SicHimtT 202 HEThIT L.

A, WiEMAMULILLE, BiZ2EUTNTOER
L-HO¥A Ni £33 L8N

Nov. 1978

Fig. A

N;=N;a+N;-2+1 (i=3)
DRILTWAE., TZT M=1, N:=2Th5b. n>
1&32E, BOWELT

N,.'=.C<1+;/ 5 )-'=,C(1. 618)"

55,
B OBEE I, L5
.2 Cx1.618%(1.618*—1). -,
L= Z Nie= 1.612(3—1 =c
(zzTC,C RER
EHC EERCLDRHTEBE
C’=3.065

(1. 618)"

E133. Plhizkb

1.=3x%(1. 618)*
+bt O.)=0(1.618")
LY, IEXREERAICHERT 5.

—hgic, BMPAROMIIIZ, EOXK LT
O)=0(a") (1<ax2)
ThHBLENT>1H, BEDHEaREDILWVIC

KEPREKOHIHMBETHS.
[—ROEES 7 7BV T, EROFERE L BE
THHEROTEHHKIT 6 XD/NENWPS LSz Enm
SNTNBDT, BT IEOBREMBRKRLILES T
713, TRTOHENE 6 AL TEY A 78D 5
FEEZNITED (Fig. A(b)).
EEESERO & S icHd, TOMEFK & DEEEH
INXEr-HOEREL -HORKY, Lok>iHEkT
ZHOERERT OIS I AERANTIT>BA,
a=1,85
EVORRMBBOLNTNS.
(FF1 52 4E 6 A 25 ARA)
(RFI534E2 B 20 HEZEAD)



