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Previous WORK.

GENERAL CASE (ANY GRAPH)

- GREEDY 1s (m*/*)-conpeimive [AzAR €T AL ‘a5]
- OPTIMAL ©(m'/2)-conrermve ALG. (P2AR EThL '95,97]

UNRESTRICTED CASE (G-BHFH' k:t,m)

- GREEDY is (2 —1/m)-corperimve [GRAHAM '66]
- GREEDY isoprinAL [A2AR & EPSTEW '37]
HIERPRCHICAL TOPOLOGIES (SPECIAL INTERVAL 6RAPHS)

- GREEDY i542(€ogm)-compenifive [Fortore]
- 5-conPETITVE ALGORITHH [BAR-NoY €T AL '93]



GREEDY AvLcoRITHM

SIMPLE AND PISTRIBUTED: QUERIES ONnLY
NEIGHBOR PROCESSORS

THE OPTIMAL ALGORITHHS FOR THE GENERAL
AND THE HIERARCHICAL CASES

- NEED To estimare oPT (o)
= NON TRIVIAL ANALYS)S
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QUESTION S

Does GREEDY “FRI” BECAVSE IT ONLY USES
locaL INFoRHATION 2 NN O [Mis work]

ARE THERE OPTIMAL (DISTRIBUTED) ALGORITHHS
WITH THE NICE FEATURES of THE GREEDY oNE ¢

YES [Gues work]



QBSERVE:

“SiupLe” 6RAPHS —» GREEDY PERFORMS WELL
Q@)-compeniTive

PR Pn

= UNRESTRICTED CASE

o "HARD GrRAPH —> GREEDY PerrorrS BADLY

| Pl ?m

N" "o ¢=> (¢ENERAL) RESTRICTED CASE
O-+ O GREEDY L2 (M)

— S |

ALt svgseTs oeT aLe O (Vm')



QUR APPROACH

IDER: “MaKe G simPLe” anD use GREEDY




QUR APPROACH

IDER: “vaxe G simPLE” AnD use GREEDY

AN



QUR APPROACH

IDER: “MaKe G siMPLE” anvD use GREEDY
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= PRECOHPUTE (oFFLIvE)
6=(VE), €'ce
G ¢ G=(v,e)

= RUN GREEDY on G (ﬂHLmE)
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ADDING FURTHER CONSTRMNTS \M{PROVES THE
GREEDY ALGORTHH

 ORSERVE: THE ADY ERSARY s sTILL VSING
THE ORIGINAL GRAPH



FURTHER RESULTS

* FINDING THE REST sugGRAPH I NP-HARD No PTAS

* EFFIUENT coNsTRUCTION FOR INTERESTING CASES
(HieRARCHICAL ToPoLO&lEs pwo OTHERS )
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GENERAL CASE

GRAPH G

Gy /\)GL
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| !

v X
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= CONPETITIVE v
w e SUB-GREEDY 1S

M= COMPETITIVE

~ THEOREH. IF G HAS A HATCHING THEN SUB-GREEDY
15 QUMW +2)-competimive.
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TREE HIERPRCHICAL TOPOLOGIES

THEOREN. IFG Has A NATCHING THEN svB-GRreéepy
IS (2.'[]?1-2)-(&“?&1”:#6



TREE HIERPRCHICAL TOPOLOGIES

THEOREN. IF G HAS A NATCH(MG THEN svB-GRE
Evy
IS (2][:71-2)-(&"?51”:#&

THEOREM [BAR-VOY er AL'99] ANY oNLINE RLGORITHM

1S L2 (Un")-conperimive.



OPEN PRORLEMS

WHICH GRAPHS YIELD

: O('UE-.")-cmPE'rlTwE ALGORITHHS
* OPTIMAL ALGORITHAS

APPROXIMATION ALGORITHM Fop
ONPunivG THe SUBGRAPH






