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B If w[i..j]is a palindrome and w[i-1..j+1] is not a one of the following conditions holds. the reverse problem on palindromic structures [3].
palindrome, WJ[i..j] is called a maximal palindrome R =R, if R<R-D (1) “:(C—D, R)) € Pals(w). @ Our algorithm is the reversal of Manacher’s algorithm
at center ) and denoted as ( I+ | -1+l ). R>R-D if R=R-D (2) (C+D, R) € Pals(w). which computes Pals(w) of a given string W in linear time.
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B Pals(w) : the set of maximal palindromes of w. . Ry b7/ Db ™ R an input P is a valid set of maximal palindromes
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@ For a string w of length n, |Pals(w)| = 2n+1. 3) [a a a b
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B Given text Txt and pattern Ptn,
answer all positions in Txt that p-match Ptn. : : : —
B B(I) : the set of the p-borders of s[1..1]. B Conflict positions
String S and t are said to p-match if S can be @ For any S[1..i] whose p-border array is B[1..i], ® Foranyc,c’(1<c<c<i),ifp[c] =B[c]and c-1e B(c’-1),
transformed into t by a bijection on the alphabet. B(i) = {BY[i], B?[il. B3[i], ..., 1, O}. ¢ and ¢’ are said to be in conflict with each other.’
8. abbca <& baacb by acb, boa, cooc. BT _ . m ¢ ¢
e.g y BK[i] = - B[] k=1, BIL..i] : m m
abbca <> caabc by a<>c, b<>a, ce>b. B[BL[i]] |, k>1and B[] > 1.
Txt lalbaacblabaabbcaabcbblabbclalpbbcala|] Pinjabbca 1;345678910111213 c—1 ’ c—1
e.g. P[1..13]:{0)1 2(1)2 3(4)5 3 4 5 6(7) s e —
abbca abblca abbcla
B(13) = {7, 4, 1, 0} m m m
abbca abbca
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) \ B We can verify an extension only from B[1..1]. B We cannot verify an extension only from B[1..1].
(P-Border Array) [idury and Schiffer, *96] Naivel - o al
: The following m; and m, are the valid extensions. alvely, we need to search on all prev arrays.
B Using the p-border array of Ptn, we can solve m, = B[] + 1
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eg. S[l.]]=abacacbcba B We proposed a linear time and space algorithm. _ N sand thave the same
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ale >al 1 Long Way to O(n )-tlme Verification v'C(]) : the set of conflict positions with j.
]< >[ 0 1 ‘/PB : the set of prev arrays whose p-border arrays are f3.
4 5 6 7 g 9 v'zeros(p[i..J]) : the number of zeros in p[i..j].
B The p-border array of a string s[1..n] is an array with ~ | m —1B(i) and
the longest p-borders of length I prefixes (i=1, ..., n). f’ _ 'f'a”d'?”'y"f condition for ( . o N
eg. s[l.n]=abaacacc = B[1..iJm to be a valid p-border array of p[1..i+1]€P. | +11s a conflict position
B[l.n]=01212334 A3 - b L& & =(3p[1..i] € Py, g s.t. p[m] = 0 and
| (1) longestpmatching preffut | Bl 14 ] " (BeeCisd), ple] =0 = zeros(plm..c - 1]) >|C(i+1) 1))
1 a £<>¢€ 0 10 If-and-only-if condition for
; d E E <—>E ; LB[I..i]m to be a valid p-border array of some string. By the above lemma, we can reduce the problem
aba ab<ba : : .
T hee o a 7 21 ;2 h & from searching on prev arrays to searching on {0,% }*.
22 - M)t
> JalbEaE el . Pruning techniques for an unbounded alphabet. O(n-th Bell number)-time O} time
6 abaaca aba <aca 3 lZw o * Means NoN-zero
7 abaacac aba <cac 3 15\ 4: mm— & &edk=0 K! . .
S labaacace | abie ccace 4 2— O(n”")-time verification | We proposed an O(n®)-time O(n)-space algorithm.
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