FEEREN LB B
IPSJ SIG Technical Report

2007—AL—111
20077379

HlRfT & AR ZEEIMASNZET VT Y X L

e EA

IR

BE THELOnAPLORDEEAP L P LOELRERDDEAF BEXbNEE, PLEDOF
EESES L LTEDARAY FHNME2RAL RS, KRTRETSHT7 VIV XAFP L
D F HIK0fH & BELAE —o %Y On?) OB THIZEEIT.

Computing All Non-crossing Spanning Trees on a Point Set
Containing Required Edge Set
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Abstract In this paper we present an algorithm for enumerating without repetitions all non-crossing

geometric spanning trees on a given set of n points in the plane including a given necessary edge

set. Our enumeration algorithm generates each output graph in O(n?) time and O(n) space based on

reverse search technique. This result improves the previous O(n%) bound for the unconstrained case

by factor of O(n). Our algorithm deal with the edge-constrained case in the same running time.
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SRR O(n?) & 2 B FIEDRE 2T 1.

2 ODR D F-HIRf & ERELRA ST, ST I8
WTC, SP=ST' —€rem+€aad £ 7250 erem €ST'\F R
U epdd € K\ ST BHFETHHEEBE XD, Bk Lz
TNEY) XEOHEERDI2DITIE ST B ST OF
THENEHRIENDDZ ENEEL RS, Lo
TAGT) =ST £720% /L ST) = ST R LD ey
L epaq DT DR T 2TV, T Y ZLOHFE
Iz LE2EXD.

Algorithm Enumerating F-constrained non-crossing ge-

ometric spanning trees.

1: ST* = F-CSIST with lexicographically smallest
edge list;
2: ST :=8T*;i,j:=0; Outpur(ST’');
3: repeat
4:  while i <|ST’|do
5: i=i+1;
6: while j <|K,|do
7 ji=j+1;
8: erem = €lists7-(i); eaqa = elistk, (j);
if ST’ — erem + €adgq € ST then
10: ST :=8ST’ — erem + €add;
11: if fi(ST)=ST'or L(ST) = ST’ then
12: ST :=8T;i,j:=0; Outpur(ST’);
13: go to line 4;
14: end if
15: end if
16: end while

17:  end while
18:  if ST" # ST" then
19: ST :=8T;
20: if ST € CSIST then ST := fi(ST);
21: else ST := fH,(ST);
22: determine integers i and j such that ST’ —
elists7/ (i) + elistg, () = ST;
23: i=i-1;
24:  endif
25 until ST’ = ST*,i=|ST'| and j = |K,|;
B8 F-Hl#fh & ERZELIIATIZT LTY XA,

PUTF ISR 488 6 RO 7 1R ZN2N eem & eaad
DRFIZHUT AST) =ST', H(ST)=ST BERY 5z
SREHHEEEERS.

WE6 Ried CSIST OEH ST, ST \ZRB8WT, &
erem € ST/ \ F RN €09 € K, \ ST ZFWVWT ST =
ST — erem + €aga BRI LTWBEE, fi(ST) = ST’ 3
XY L2 DMEAEMIT erem, €aqa DEATDOEM:%Z
W& ThD,

(A) erem €ST™,
(B) eaa € T"(F)\(ST UST"),



(C)  erem <minfe e ST*\ST' | ST’ — erem +e € ST},
(D)  eaqq > maxfe|ee ST\ ST*}.

I

WET RBied ST OERST,ST IZBWT, T erem
ab € ST’ \ F BUSH eyqq € Ky \ ST’ ZFANT ST
ST’ = erem + €aaa BRI LTVWBEE, £(ST) = ST’ A
Y SLD% D UEA53 5T erems €add BEL T DKM
etz ThHD,

(A)  eaqa = minfe| e € Is7},

(B)  Ileada) < a, (i-e. l(€add) < Uerem)),

(C)  erem & €aga WA EI LA L, eagq B erem &R a
BT BEA a€ R (eaq) D5, eaqq DA b Z3E
HTD%AE b € R*(eaad) BELY 3L,

(D) =AW Aabx OENR T*(ST) \ZHEET D,

B/RTETNLITY XA, BRI een ZEEL
TARHET, M 6 XIIHE 7 OMLE+ M2
T eqaa DEADINEERITY. RxTThZThOGHE
(=1, F—ADIKHLTIDE 72 e,qq PHIEE
175 O(n) BRI7 VT Y XLDRFERIToT-. Lo TH
lrem WX LT, ST’ — erem + €aga 3 ST’ DF & 725300

~7 (erems eadd) ®%é%ﬁﬁ2ﬁF§?§Ué'§-6 Z & 7)§'C‘ .

& 5. FIHETL erem PIEFUL O(n) THDIHENDHLUTO
EHERD.

EE 3 F-filfft & ERXELBADEAIT O(n) DL
AREFANTZ 7 1 257V O(n?) OFERE TSI
FEYTDHILEBTES.

FRE O S EFFMITERR T D, erem BEETHE €ad
WX LT R L7l 7 O &2 EERND 3 HIET
WXER 3 O ERMEERTIFIELY. 20D
B T OB EMEDERILT B30 €494 ICOWVT S HITHID
WEREITOLERDHD. ZOXROFHMRIBHICRS
OFER, ERICEELITOIRBEELRD LI REER
FHEIIAWTIZOW) TAHIY) X E2EHRLTWEE
ZHERALTRE V.
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