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Abstract Longest common subsequence (LLCS) and longest increasing subsequence (LIS) are two classic algorithm
problems. Both of them have important applications in bioinformatics. In 2006, Brodal et al. proposed another string
problem called longest common weakly increasing substring( LCWIS) problem, and they gave a linear time algorithm on
2-letter LCWIS problem, and a O(nlogn) time algorithm on 3-letter LCWIS problem. In our paper, we present a new
algorithm on 3-letter LCWIS problem. This algorithm relies on existing sophisticated data structures, bounded heap
and van Emde Boes tree. The time and space complexity of our algorithm is O(nloglogn) and O(n), both of which is
the best so forth,
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1 Preprocess();
6 = Bucket_Sort (b (i)-b.(i));
T = makeVEBTree();
for i =1 to n do
Insert (T, bi(o (1))-by(o (1)) , i);
end
BH1 = makeBH(); // make an empty bounded heap
BH2 = makeBH(); // make an empty bounded heap
9: fori=1tondo
10: Insert (BHL, i, 1,-1);
11: Insert (BH2, i, 1, -1);

GO =1 O WD WN

12: end

13: lastm = 0;

14: for j=n to 1l do

15: if j>num(y) or j > num(y) ) then

16: continue;

17 end

18: n = min( a (i), a () );

19: for i = lastm to m do

20: DecreasePriority (BHI, ¢ (i), -i-b, (i), i+ba(i));
21: DecreasePriority (BHI, ntl-o 1(i), -i-b,(i), i+b,(i));
22: end

23: lastm = mtl;

24: (temp, k) = FindPrevious (T, Ab,(j)-Ab,(j));

25: nl = BoundedMin (BHL, k) ;

26: n2 = BoundedMin (BH2, n+1-k) ;

27: OPT(j) = j + max( nl - Ab(§) , n2 - Ab(3) );
28: end

29: SOL = max, (OPT(j));
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