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Abstract

Some properties for the sets of trees in an undirected graph are given. An effective method
for finding all possible trees is presented and it is expressed recursively. The labor to find
a set of all trees is much reduced, since a graph is defined as a union of parallel branches.

In order to treat topological properties on the computer, binary list structure is used to

represent a graph. The method can be implemented effectively and esthetically by a computer

language LISP.

The method is applicable to symbolic network analysis.
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Fig. 2 Parallel branches
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Fig. 3 (a) A graph with parallel branches
(b) Redefined graph
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Fig. 4 4 illustrative graphs for Theorem 2
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Fig. 5 Representation of a graph by list
structure
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[(EH#61 /5 7D0KEAEEDLT IR (tree—
set) 2OEDIIICERT 3.
{tree—set) : : =({tree~list)).
{tree—list) : :=(tree—branch)|
{tree—branch){tree—list).
{tree—branch) : : =({branch—list)).
z zic, (branch—list) IEHSICLBD, BHIZ
KEFRT 5.

5. LISP BAIc & 2%

LISP 39 = + JLE & BB HISBEMUATE © BEHEZ R
ANHEBEETH-> T, AXThRNfTHTY XA
ZBL, ETTECR&EOHTO2THREL.

FORTRAN, ALGOL % @ 3tEKSER, 13U
13 E TR 5 ¥ % JHRQE 3 5 48, LISP T3
TRE¥] ZE& L, #hZid@ T+ 5. LISP ofdful
FTRTYRAMEBHEL, HLYVRAITHS.

KBTI, WETEELLISIT7EEDT IR+ E
BIEL, ChiRHUTAEAERDT ) A MEEE
T A&7 LISP BAMUSERIIZER TS 5 2 &%
EY. F0HICET 3. D6 DOBREALERT S
Eothna. PTORMPIKBNT, g 3EHSITRE
> THEDEINBES 57 G 2RT YR MTH3. (LISP
B OERICEET A LOBBIR A& ZETHRE) &
ZR.)

#IE1 9 ORFOFEE (carlgl) % By L LTE
3. 2995&, B—B: (2 cdrg] THESN 3.

B2 B DALicESEETNE, B-Bixg, &
HELEHHZE, B-B:=¢ TH3. thosRBEhE
t, mull[cdr[g]]=nil, null[cdrlg]ll=t OEELET
5.

#E3 B: OO AL caar[g] & cadar[g]

TEEBRBFTCELETRTOROERF #* 939

TH5. Lkh-TZOBEADERER, cdrlg] o
@ caar[g] & cadar[g] OEALZHE LTIV, 7
57 ¥ OHZHR £ BEINIDBELELRANIRE
RE%T paratest 3IOF¥DLSICEHTX 3.
paratest[z ; y]1=[null[y]—nil; eq[z;
caar[¥]]-t; eqlx; cadar[y]])— t;
t—paratest[z; cdr[¥]1]

#E4 B OBEHOUBIAREEGERZDLT VA
i3,

mapcar[cddar[g]; function[A[[x]; list[x]]]]
TRINATT

#®fES By 25T 2MIEIR, caarlg] & cadar
[g] #—KX €22 L TH5. MWKk subst 2HV3
&,

subst[caar[g]; cadar[g]; cdr{g]]
DBy 2B LIS 7 7ARTRTTH DD, GO
B RUIESHCHINICRE T EHE. D
|AHCONTR, ELS EFIEEEORMENLZ L
DR PEEBFLRTNERSED. COHEEEELT
g ZBI¥EL, B, IKHY%T2V2 FERBETIHEEK
EEBETIE, 2E¥DLIICB.
gs[gl=gs 1[g: =subst[caar[g];
cadar[g]; cdr{g]1]
gs1{x]=[gs2[x]—[cdr[z]—gs 1[cdr[x]];
t—g1]
gs 2[y]=[null{cdr[y]]—-t;
or[and[eq[caar[x]; caadr[¥]1];
eq[cadar[x]; cadadr[¥]]];
and[eqfcaar[x]; cadadr{¥]];
eqfcadar[x]; caadr[%]]1]
—prog 2 [nconc[car[ z]; cddadr[%]];
gs 2 [rplacd(y ; cddr[%]117;
t—gs 2 [cdr[¥]]]

#fE6 TBOYTB.) 2E#3 Lo, (tit={b}
ut/, beB:, t'eT(B.)} &7353. D HIFEICP
BIER, D¥OBMICK - THTRASB. 2L,
wiILgZohs 2 &y 0EZE0Eh By, T(B))
2EDLTIRITH5.
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£ 1 275 70kK%ERD 3 FHOLE
Table 1 Comparison of the labors to find all
trees in the complete graphs

wam *@@a _WREER | eEpR
‘ and \‘ Sa Son agn g°n g3
: 3 4 2 [ 2 3
[ 16 15 10 35 18 16
| 125 65 49, 212 165 106

1296 337 271 2778 1854 920
16807 2072 1734 | 85532 l 25385 | 10146

262144 | 14794 | 12724 B — i’ —_— —_
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