
Approximation Algorithms

1. Analysis of greedy 
lustering2. Steiner tree on planar graph3. Rank aggregation4. Pri
ing pro
edures for repeated ad au
tions5. Analysis of greedy 
ost-sharing multi
ast6. Lift and proje
t and linear programming: Mat
hing7. Lift and proje
t and linear programming: Max
ut8. Lift and proje
t and linear programming: S
heduling9. Graduate 
ourse on algorithms, e
onomi
s and 
omputer s
ien
e



Analysis of greedy 
lusteringTake a simple agglomerative greedy algorithm to 
luster data to minimizemax 
luster diameter: how good is the result? (With Aparna Das)



Steiner tree on planar graphsGiven a planar graph and k terminals, 
onne
t them as 
heaply aspossible.Approximation s
heme (with Philip Klein and Cora Borradaile).



Rank aggregationGiven a group of person ranking items, ea
h person giving a permutation,�nd a permutation whi
h best agrees with everyone's ordering (number ofinversions).Approximation s
heme (with Warren S
hudy).



Pri
ing pro
edures for repeated ad au
tionsGoogle ad au
tions sell ads to highest bidders at next highest pri
es.Parti
ipants have in
entives to lie.Analyze natural pro
edures for repeated bids (with Aparna Das, AnnaKarlin, Matt and Yannis).



Analysis of greedy 
ost-sharing multi
astGreedy multi
ast algorithm: new
omer 
onne
ts to root at 
heapest
urrent 
ost, sharing the 
ost of edges already in use.Analyze quality of resulting stru
ture (with Moses Charikar and HowardKarlo�).



Lift and proje
t and linear programming: Mat
hingMaximum Mat
hing: given a graph, �nd a set of disjoint edges ofmaximum 
ardinality.Linear program: to ea
h graph edge e = {i, j} asso
iate an integervariable xe, 0 ≤ xe ≤ 1.
max

∑

e

xesubje
t to:

∀i,
∑

e:i∈e

xe ≤ 1.Good: solvable in polynomial timeBad: solution does not always yield a maximum mat
hing.Lift and proje
t: systemati
 way to add 
onstraints in rounds to makethe solution progressively 
loser to a true maximum mat
hing.Complete analysis of �gap� after k rounds (with Alistair Sin
lair).



Lift and proje
t and linear programming: Max
utGiven a graph, partition into two parts to maximize the number of edgesbetween the two sides.�Standard� linear program has a gap of 2.Lift and proje
t does not help redu
e the gap (with Fernandez de laVega).



Lift and proje
t and linear programming: S
hedulingGiven a set of tasks with pre
eden
e 
onstraints, s
hedule them on mma
hines to �nish as soon as possible.�Standard� linear program has a gap of 2.Lift and proje
t might help redu
e the gap (with Moses Charikar andHoward Karlo�).



CS 295-8: Computer S
ien
e, Algorithms and E
onomi
sAlgorithmi
 me
hanism design: Parti
ipants follow self-interest.Design truthful me
hanism, so that parti
ipants have no in
entive todeviate from �
orre
t� behavior.Pri
e of anar
hy: Network routing: if ea
h parti
ipant routessel�shly, ratio between resulting laten
y and best a
hievable laten
yNash Equilibria: existen
e, 
omputation, quality.Combinatorial au
tions: Items for sale, parti
ipants bid on sets ofitems; approximationsCourse Organization: Presentation of resear
h papersWhen: M-W 3-4:20, starting Sept 6, 2005For more information:http://www.
s.brown.edu/
ourses/
s295-8/ or email Claire Kenyon,
laire�
s.brown.edu


