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2D-GMMN admits an ((6 + ε) · log n)-approximation.

Theorem (Before)

2D-GMMN admits an O(log2 n)-approximation.
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Summary
Current Results

2D Dimension d > 2

RSA (1 + ε) O(log n)

MMN 2 O(logd+1 n)

GMMN O(log n) O(logd+1 n)
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Open Problems
Future Results?

O(1)-Approximation for 2D-GMMN?
O(1)-Approximation for 3D-RSA?
APX-Hardness of 2D-GMMN?
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Outline
1 Introduction

Problem Definition
Introduction

2 log2 n Algorithm
Overview
Construction
Cost Analysis
Cost Analysis

3 log n Algorithm
Introduction
First Step
Second Step
Both Steps Together

4 Summary
Current Results
Future Results?
Detailed Analysis
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Appendix
Detailed Analysis

(RSA Cost Analysis)
(Minimal Piercing Analysis)
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Cost Analysis
Detailed Analysis

An optimum GMMN solution

cost = OPT
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Cost Analysis
Detailed Analysis

top

bottom

Add vertical line
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Cost Analysis
Detailed Analysis

Add vertical line

length ≤ OPTvert
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Cost Analysis
Detailed Analysis
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Cost Analysis
Detailed Analysis

top
Optimal solution + vertical line = top RSA
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Cost Analysis
Detailed Analysis

bottom

Optimal solution + vertical line = bottom RSA



Introduction log2 n Algorithm log n Algorithm Summary

Cost Analysis
Detailed Analysis

OPTtopRSA ≤ OPT + OPTvert

OPTbotRSA ≤ OPT + OPTvert

Our solution cost:

(1 + ε) · OPTtopRSA + (1 + ε) · OPTbotRSA

≤ (1 + ε) · (OPT + OPTvert) + (1 + ε) · (OPT + OPTvert)

≤ 2 · (1 + ε) · (OPT + OPTvert)

(Go To Short Analysis)
(Go To Open Problems)
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Cost Analysis
Detailed Analysis

OPTtopRSA ≤ OPT + OPTvert
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Our solution cost:

(1 + ε) · OPTtopRSA + (1 + ε) · OPTbotRSA
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≤ 2 · (1 + ε) · (OPT + OPTvert)
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(Go To Open Problems)
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Excursion: Piercing
Detailed Analysis

Minimal Piercing ≤ 2· Optimum Piercing
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Minimal Piercing
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Excursion: Piercing
Detailed Analysis

Optimum Piercing

∩ = ∅
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Excursion: Piercing
Detailed Analysis

Lemma
Minimal piercing ≤ 2· optimum piercing.

(Continue With Piercing)
(Go To Open Problems)
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