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hael Arnold∗ Enno Ohlebus
h∗August 12, 2009Abstra
tIn its simplest form, the longest 
ommon substring problem is to �nd a longestsubstring 
ommon to two or multiple strings. Using (generalized) su�x trees, thisproblem 
an be solved in linear time and spa
e. A �rst generalization is the k-
ommonsubstring problem: Given m strings of total length n, for all k with 2 ≤ k ≤ m si-multaneously �nd a longest substring 
ommon to at least k of the strings. It isknown that the k-
ommon substring problem 
an also be solved in O(n) time. Afurther generalization is the k-
ommon repeated substring problem: Given m strings
T (1), T (2), . . . , T (m) of total length n and m positive integers x1, . . . , xm, for all k with
1 ≤ k ≤ m simultaneously �nd a longest string ω for whi
h there are at least kstrings T (i1), T (i2), . . . , T (ik) (1 ≤ i1 < i2 . . . < ik ≤ m) su
h that ω o

urs at least xijtimes in T (ij) for ea
h j with 1 ≤ j ≤ k. In our paper, we presented the �rst O(n)time algorithm for the k-
ommon repeated substring problem. Our solution is basedon a new linear time algorithm for the k-
ommon substring problem, and this note
ontains pseudo-
ode of the algorithm.Keywords: su�x arrays, longest 
ommon substring, longest 
ommon repeat,string mining, repeat analysis
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Algorithm 1 Pro
edure lcp_updateRequire: i, the 
urrent position in the l
p-array1: e← LV2: k ← 13: while e.lcp ≥ LCP[i] do4: k ← k + e.size5: if A[k].lcs ≤ e.lcp then6: A[k]← (e.lcp, e.idx)7: end if8: last_updated← e9: e← e.prev {previous element�the one to the left�in the doubly linked list}10: e← e.begin {go to the �rst element of the interval}11: end while12: create_interval(begin = last_updated, end = LV, lcp = LCP[i], size = k)13: intptr[LCP[i]]← last_updatedAlgorithm 2 Pro
edure create_intervalRequire: begin: �rst element of the intervalRequire: end: last element of the intervalRequire: lcp: l
p-valueRequire: size: number of elements in the interval1: begin.begin← begin2: begin.end← end3: begin.lcp← lcp4: begin.size← size5: end.begin← begin6: end.end← end
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Algorithm 3 Pro
edure list_updateRequire: i: 
urrent position in the l
p-array1: ẽ← textptr[text[i]]2: {e is the �rst element of the interval that 
ontains ẽ and represents this interval}3: e← intptr[LCP[RMQ(ẽ.idx + 1, i)]]4: {if the interval 
ontains more than one element, not only ẽ}5: if not (e = ẽ and e.end = ẽ) then6: {redu
e the size of the interval}7: e.size← e.size− 18: {if ẽ is the �rst element of the interval that 
ontains ẽ}9: if ẽ = e then10: create_interval(begin = e.next, end = e.end, lcp = e.lcp, size = e.size)11: intptr[e.lcp]← e.next12: end if13: {if ẽ is the last element of the interval that 
ontains ẽ}14: if ẽ = e.end then15: create_interval(begin = e, end = ẽ.prev, lcp = e.lcp, size = e.size)16: end if17: end if18: {remove ẽ from the list}19: if ẽ 6= LV then20: ẽ.prev.next← ẽ.next21: ẽ.next.prev ← ẽ.prev22: else23: LV ← ẽ.prev24: end if25: {add a new element e at the end of the list}26: e.prev ← LV27: e.next← NULL28: LV ← e29: e.prev.next← e30: {set the values of e}31: e.lcp← |TSA[i]|32: e.idx← i33: e.begin← e34: e.end← e35: e.size← 136: textptr[text[i]] ← e37: intptr[|TSA[i]|]← e
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