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1. Definitions & Applications

(A * B)i,j = mkin{Al-,k + Bk,j}
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Monotone Min-Plus Convolution
(A ¢ B); = min{A; + B;_;}
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Applications in other algorithmic problems
language Monotone Min-Plus histogram
editdistance | | Product & Convolution indexing
tree Dyck single source
edit distance edit distance replacement paths
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2. History & Results
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3. Faster Monotone Min-Plus Product simpiified

4. Faster Monotone Min-Plus Convolution simplified
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Degree reduction by modulo:

A; (. y) = Xty

Bk,j(xa y) =Xy

Clx.y)= ), (A - B/ )x.y)
k=1

Finding all terms:
» Fixany i, k € [n] List all j in the
iInterval such that
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Only focus on k € [n] such that:

and then minimize:
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Modulo adds
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Divide each row Iinto intervals
Entries in the each interval are the
same

Since B is monotone, there are at

most n2/ 3 Intervals for each row

A =n'"A +R
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j Only focus on j € [n] such that:

B.=n'"B. +|S.
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and then minimize:
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Degree reduction by modulo: Ci(xa v, 2)/7'
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Finding all terms:
* Fix any pairs of intervals of

151, ,], LJi, )o], find all 1, j s.t.
Cipj #A;+ B, — O(1)
Ciy,=A;+B;—0(1) mod p

Divide both A, B into intervals
Entries in the each interval are the
same

Since A, B is monotone, there are

at most n4/ 5 Intervals
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