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A Size-Preserving Logspace Reduction from Lexicographic Depth-First
Search to Lexicographic Min-Max Path in Graphs of Maximum Degree

Three

Hosokawa HIDEKT'® EgucHl RyoTa! Otacui Yota? Izumi TAISUKE®

Abstract: Lexicographic DFS (Lex-DFS) is a popular variant of DFS, which requires the search
head always moves to the first undiscovered neighbor in the adjacency list of the current vertex
(as long as it exists). The lexicographic min-max path problem (LMMP) is a weaker variant of
Lex-DF'S, which requires us to output the prefix of Lex-DFS ordering up to the vertex where the
first backtrack occurs. In this paper, we presents a size-preserving logspace reduction from Lex-DFS
to LMMP for undirected graphs of maximum degree three. Combining this result with some prior
work, one can conclude that it suffices to develop a sublinear-space LMMP algorithm for obtaining
a sublinear-space Lex-DFS for sparse graphs.

Keywords: lexicographic depth first search, lexicographic min-max path, space complexity,
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512 LMMP 2D U, HxliEs s Z & X DIZEHS 2
TH5 (MiFi=1D55). O

R 4.2, v9,v1,...,0_1 %2 G D Lex-DFS 2B 3 )
RINEF 2L, AT D LD,
e (S1) fEED i lZ2WVT, Ag., = (w1, wa,w3) £ T3
&, b,y € {ugy " ug2 ughy TH 5.
o (52) j <iTHBELI% v, v; ITOWVWT, tU,,) <
t(U,,).

SERE. MHEODORKALIE, ERVICIE, KITIRT LI RIET
LMMP RSZDFEEDPEA TN 2 bbh 3 (ZOXIZ
H(Usy) < t(Uy,) 5D t(Uy,) < t(Uwi) THH, Lex-DFS
DEFFIZBVT o NFZwy 25D 7 + V— FEIEIC X DFS
LTV LTW3)., BERIEHE i .20 TN
T X 2208, FHIIZANET 5. O

WE L2 XD, t(Us) < t(Us) < -+ < t(Us, 1) B
5. k7, WAL QLM (C3) Kb, BEZIH(U,,) &
t(U,,,,) DRI LMMP S 2 TES ul),, ZFifT 5. C
Dz kb, BEITBWMEDNEL L Lex-DFS ZHHT 2
ZYRENS.

5. FrHES5EBDEE

ARWFFETIE, Lex-DFS OZEMIEMEMEICOWTHEL, %
DERIEE Y UTHRARRE 3 D25 71281F % Lex-DFS
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H B EEXR/N AN Y 4 ZRENBEEBIRE LR E
L7, AROMRELTMEOHREZEDE S &, B
7% GO O(m) TH 2 K572) 757 LD Lex-DFS %
o(n)-E'y F XEVTERT 27011, RAFH3 DS
1B 5 FFEERRNSAMEICNT S o(n) By P XE
V7N AL ZHA T AT TITH L Z 2RI
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7o, SHOBEL LT, LMMP OZEREHEMEICOWTE
ZBHIENFETOND.
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