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« Towards a Complete Perspective on Labeled Tree Indexing:
New Size Bounds, Efficient Constructions, and Beyond

Shunsuke Inenaga (Kyushu Univ.)

< SO >

A labeled tree (trie) is a compact representation of a set of strings. This paper considers
the labeled tree indexing problem, and provides a number of new results. Kosaraju [FOCS1989]
proposed the suffix tree for a backward trie, where the strings in the trie are read in
the leaf-to-root direction. We call a usual trie as a forward trie. Despite a few works
after Kosaraju, indexing forward/backward tries is not well understood yet. We show a full
perspective on the sizes of indexing structures such as suffix trees/arrays, DAWGs, and
CDAWGs, for forward and backward tries. Some of them take 0(n) space in the size n of the
input trie, while the others can occupy 0(n2) space. Further, we show that there is a compact
0(n)-space implicit representation of the DAWG for a forward trie, whose naive
representation requires 0(n2) space. This compact representation allows for simulating each
DAWG edge traversal in 0(log v) time, and can be constructed in 0(n) time and space over
any integer alphabet of size v =0(n). This readily extends to the first indexing structure
that permits bidirectional pattern searches over a trie within linear space in the input

trie size.

<ZEFPH >

This paper discusses fundamental techniques on compact representation of a set of strings,
which are important for high—speed information processing of many kinds of databases. The
author comprehensively describes the state—of—-the—art methods for labeled tree indexing
problems, such as backward tries, suffix trees/arrays, DAWGs and their variations. The
author then proposes several non—trivial, more exact theoretical results on space and time
complexities to evaluate the performances of those related data structures. The author also
clarifies the current remaining problems to suggest some prospective research directions.
The paper is very well-organized and it will lead to progress of theories and applications
for various information processing. Thus, we consider that the paper is worthy of awarding

a 60th Anniversary Best Paper.

WEEISHE
» Journal of Information Processing (JIP) Vol.28 (2021 4F1 A 15 HZ&1T)
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[(BEEBIA]
MEfIREE 0 0 0 0 768, 900 0 0 768, 900
BEIHPRA F 0 0 0 0 768, 900 0 0 768, 900
[(BEEMEE]
SEE 0 0 0 21,736 6, 292 1,048, 949 0 1,076, 977
SEBE (XBEH) 0 0 0 0 0 72, 600 0 72, 600
REXEE 89, 220 0 0 0 0 39, 820 0 129, 040
BIEEWRE 0 0 1,410 509, 134 22,837 42, 460 0 575, 841
HERE 37, 309 0 15, 950 0 3,168, 000 67, 760 0 3,289,019
FNRI 8 A2 0 2,407,037 60, 390 3,831, 850 0 0 0 6,299, 277
EHliE 0 0 0 0 0 0 11,137 11,137
BEE 0 0 50, 000 0 0 0 0 50, 000
RitE 629, 710 3,795, 000 0 0 0 387, 200 0 4,811,910
TIFEE 0 0 0 0 5,832 0 0 5,832
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[(BEEBXE]
-t 12,540 1,064, 437 1,076,977
SEE (XEE) 0 72, 600 72, 600
RERXEE 89, 220 39, 820 129, 040
BIEERE 0 575, 841 575, 841
HERE 37,309 3,251,710 3,289,019
FNRI S A E 0 6, 299, 277 6,299, 277
BTk 0 11,137 11,137
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RiTE 629, 710 4,182, 200 4,811,910
XTI F 0 5,832 5,832
HE 0 154, 500 154, 500
BEIYZH G 768, 779 15, 707, 354 16, 476, 133
A BETHINZES A 768,779 A 14,938,454 A 15,707,233
B: REEERBIEENEE 768, 779 14,938, 454 15, 707, 233
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