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Approximation algorithms

value(ALG) < p - value(OPT)

|

approximation ratio (approximation factor)
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. Could we have both fast and good?
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Steiner Tree with predictions
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Our learning-augmented algorithm for Steiner Tree
» readinputG = (V,E),w: E — Ry, T C V and prediction PRED C E

0, if e € PRED

» create new weight function w(e) = < .
KW(e), otherwise

» run the (near-)linear time on (G,w,T)

» return what it returned

Claim: w(ALG) < (1 +1/opT) - OPT = OPT +n ®

Proof: via simple analysis of a Venn diagram
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Generalization
For any minimization problem of the following form:

Input:
» nitems with weights: wq,wy,...,w, € Ry
» implicitly given set of feasible solutions: X C {1,2,...,n}

Output:
» min{w(X) | X € X}

if there is a T(n)-time approximation algorithm with approximation factor p

then there is an O(T (n))-time learning-augmented approximation algorithm

with approximation factor min{p, 1 + 'z++(g;:)"7‘?"":-- n_ :=w(OPT\ PRED)

1, = w(PRED \ OPT)




Applications

» (Minimum Weight) Steiner Tree
» (Minimum Weight) Vertex Cover
» Minimum Weight Perfect Matching in Metric Graphs

» (Maximum Weight) Clique
> (a similar general theorem for maximization problems)

» Knapsack

» [place for your favorite problem]
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