ABSTRACT

Σ O(nlogΣ+m n and m n O(nlogΣ+m n m O(nlogΣ

dup

Dup e.g. Dup

Dup

A A[i,j i j d n s s^d n − d d into s^d time O(n s^d dup O(n +p n p n

xx x

matches.

i.e.

dup

Σ S n i S by S_i i to j (inclusive) by S_{i,j} ≤i,j≤n.

DEFINITION S_{i,i +k}=S_{j,j+k} ≤k≤ n − ≤i,j≤n − k S_{i,i +k} and S_{j,j+k} match i,j,k+ j,i,k+ i.e.

DEFINITION i,j,k S is left-extensible if i,j> S_{i − 1} =S_{j− 1} right-extensible if i +k,j+k<n and S_{i +k+1} =S_{j+k+1} maximal n n string.

bdecdbde d d d abcabdbc

a1a)^i i + i substrings a i substrings a i^2

DEFINITION S n ith suffixof Sis S_{i,n} ≤i≤n.

DEFINITION S S marker $ S S S S

S v (other position(v arclen(v

O(nlogΣ O(n Σ and n O Σ alphabets.

DEFINITION v pathstring of v pathstr (v v pathlength for v pathlen(v pathstr (v v v T(v v.

DEFINITION L S L start (L)=position(L)+arclen(L)− pathlen(L of L LC(L)=S_{start(L)− 1}, i.e. start (L leaf(i i S_{i,n},

$

$

$ abc

bc

c $

.

DEFINITION S=S_1 S_2 S_n n S_{n +1} $ S S_0 S, S_0 ≠S_{n +1}. j ≤ j≤ n + S_{j− 1} j, 0≤ j≤ n S_{j+1}.

Suppose S n S α v α v However, α S i,j,k k=α S_{i,n} and S_{j,n} v i and j v v

DEFINITION plist clist pl, LC(pl S_{i − 1} pl is i. pl LC(pl LC(pl pl

pl p_1 ,p_2 , ,p_k by LC(pl p_1 ,p_2 , ,p_k v a b a c a b c v a b c

}

≠ LC(pl2)) p_1 p_2 p_1,p_2,len);

      }

}

t.

THEOREM t S n S t O(n O(nlogΣ+m m

Proof. in O(nlogΣ call sdup(root(T t sdup sdup and combine T combine

O O(n +m). sdup(v,len,t len =pathlen(v len = v, arclen(s len when sdup s of v.

v t cl sdup v c c T(v c T(v) c. s v t sdup(v,len,t s cl c v c c v of s. v sdup start (v v v t sdup(u,len +arclen(u t u of v v s v, cl is s s combine, cl s v s cl sdup for s combine cl cl cl cl cl cl outputlist outputlist cl cl s s s s sdup(v,len,t v.

t v, combine sdup(v,len,t pathstr (v).

i,j,k k≥ t i =j S i≠ j k i and j say α v α i and j leaf(i leaf( j v (i,j,k j,i,k leaf(i containing leaf( j sdup leaf( j), i cl S_{i − 1} sdup v leaf( j j S_{j− 1} S_{i − 1} ≠S_{j− 1}, combine

i,j,len len =pathlen(v)=α=k. sdup(v,len,t), combine s of v and combine i,j,len len =pathlen(v combine, len≥t i pl cl j pl cl pl pl leaf(i s s leaf( j s leaf(i leaf( j v i and j pathstr (v pathlen(v

i and j i,j,pathlen(v combineonly pathlen(v)=len≥t.

sdup v s of v, combine cl sdup(s,pathlen(s t combine searches cl1, cl outputlist m n n +m. v combine

m m. combine k k− by sdup

combine combine n O(n O(n). cl cl

O(n +m outputlist cl cl O(n +m).

match.

PROPOSITION S α of S, S, α , α v L_1 and L_2 vwith LC(L_1 )≠LC(L_2 ).

Proof. Suppose α i,j,k i =j, S i≠ j S_{i,i +k− 1}=S_{j,j+k− 1} v of T leaf(i leaf( j v i,j,k S_{i − 1}=LC(leaf(i S_{j− 1}=LC(leaf( j v α v v L_1 and L_2

v L_1 v L_2 L_1 L_2 (start (L_1 start (L_2 α α L_1 and L_2 α L_1 and L_2 L_1 and L_2 v.

result.

THEOREM t S n Σ, O(nlogΣ S α i,j,k S_{i,i +k− 1} = S_{j,j+k− 1} = α.

Proof. T for in O(nlogΣ S T v v v v L start (L T

L start (L) L position(L), arclen(L pathlen(L v vertex v v vertex v i and j i,j,pathlen(v

sdup sdup dup Dup UNIX^{TM} dup

e.g. yfor z, f for g z, g dup

dup sdup

x=fun(y)+3*x; P=P(P)+P*P; x, fun, y, 3,
x

i.e.

sdup

Dup

dup and sdup.

sdup dup

Dup

sdup sdup

Mbytes.

sdup

SdupTime

sdup sdup sdup

sdup

SdupTime

sdup sdup

n n n + n n

sdup

dup

Acknowledgements.

References Algorithms string,

appear.

124.

45 (1984),

subsequences,

,

Words 270.

Reversal,