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The Goemans-Williamson Algorithm

Input: Graph with edge costs ¢, proper forest function f

Output: Forest /' and lower-bound value LB

Procedure:

Start with each node v as its own component C = {v}
While there are active components (f (C) = 1)

Increase dual variables of all edges incident with active components, adding to LB
Once a dual variable y(¢) becomes tight, add e to F

Merge components represented by endpoints of e

Remove unnecessary edges from F

Approximation Guarantee: 2 — 2/
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Challenge

Solution-Set Construction

Pairwise Distance Computations

Forest-Function Evaluation
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Incremental

Approximate

Deferred (Each Phase)
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Model-Specific Implementation: CONGEST

(2 + ¢)-approximation with... Toward universal optimality,

we can replace vz + D by TPA ,0(1)
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Problem—Speciﬁc Implementation: Steiner Forest in CONGEST

Interestingly, CONGEST complexity differs depending on the SF input representation!
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Interestingly, CONGEST complexity differs depending on the SF input representation!

Problem | Input LB APX Complexity

SF-IC | Component identifiers A: V' — [k]U{L}; Q(Q+4k) R (2+¢)D O(min{T?n’W, \Ju+ D} +k)

node v knows A,

SF-CIC | Asin SF-IC, but node v knows A, and ﬁ(Q +k£)D (2+¢) R O(»n** + D)
|{” eV | Au :lv}|

SF-CR | Eachnodevisgiven R, C V' \ {v} ?Z(Q +)R (246D  O(min{T™n°W), Vr+ D} +1t)

SF-SCR | R, C (}); node v knows QQ+:)D (2+9)R O(min{ 74D [z + D})

Ry=1n € V | {u,v} € R }
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