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Faster Sparse Suffix Tree Construction on Word RAM

TAKUYA TAKAGI® TAKASHI UEMURA2 HIROKI ARIMURA3P)

Abstract: We present an efficient algorithm on Word RAM for constructing a sparse suffix tree on an en-
coded text over a regular prefix-code in O((%]\/ﬁ + K+/w) time using O(J) preprocessing and O(K + §)
word space, where N is the length of the text in base letters, K is the length of the text in code words, o is
the size of a base alphabet X, § is the total size of a code alphabet on ¥, and w is a bit-length of a register

of Word RAM.
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Algorithm ConstructCST1:
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: source 1 = [1] O sink root =[] 000 ADDODODOODD
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3: SLA(root) = 1;

4: ¢ < (root,1,0); // ¢ = (s,m,l);

5: 1+ 1

6: while i < N do
7

8

9

[\]

¢ < MatchNode(¢, 1);
(8, k,3) < ¢
if k < j then p < Split(¢);
10: else p « s;
11: 0000 qOO0O0;
12:  child(p, T[j +1]) + ¢;
13: L(q)  (j +1,00);
14: ¢ < Canonize(SL(s), k,j);
150 i+ j5+1;
16: end while
17: return CST?,;
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Procedure Canonize:(¢ = (s, k, j), 1)
1: while j < i do begin

2:  u < child(s, T[j]);

3 (g, p) « label(u);

4: ifp—qg>i—jthen

5: break;

6: jj+—g+1l)

7 S — u;

8: end

9: return (s, j,4); {End of Canonize}
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Procedure BNA(q, ¢)
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1 B afl..cJ0¥ "¢ BRr + afl..c]1V ¢
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! PR NCA(ZRfl,fR) = NCA(ZRfl);
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N O U W

: return p;
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Procedure SkipToSpace(i € [1, N|, w, T[1..N])

X « Tlii+w— 1];

Z = X @ (~§™);

20 (Z > m —1);

7« Z & (~ HIGH) + Z0;

Z <« (Z & HIGH) > m — 1;

P+ MSB(Z);

i+ i+ [P/m]+1,
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