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lyn = [1 13 1 s 1 3 2 1 6 1 4 1 2 1]

Goal: Compute Lyn back-to-front online in O(n) time.

Why? & find all maximal repetitions (runs) [Bannai et al. 17, Ellert+Fischer 21]
m full-text indexing (Lyndon SLPs) [Tsuruta et al. 20]
m because it is combinatorially insightful and fun

Previously: Compute Lyn front-to-back in O(n) time, but not online [Bille et al. 20]
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for i = n down to 1 do

j—i+1
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while w[i + ¢] < w[j + {] do
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Worst case O(n?) time, O(n) iterations.

Theorem 1: Expected O(n) time, if w is drawn uni-
formly at random from X" (for any ¥ with |X| > 2).

Theorem 2: Extra tricks lead to O(n) worst-case time.
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Trick 1: Getting the first LCE for free

1: for i = n down to 1 do

2:

©® N9

j—i+1
if w[i] # w[j] then £ <0
else { < 1+ lce(j,j+ 1)
while w[i + ¢] < w[j + {] do
pss[j] < i
J + nss[j]
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Summary

Results for online Lyndon table computation:
= naive algorithm: expected O(n) time, but worst case O(n?)

m can be improved to O(n) in the worst case

Not in the presentation:
m proof of expected time bound

m combining the tricks to achieve optimal time

In the future:

m use the online algorithm for detecting repetitions and for indexing

Code on Github!
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