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Previous and Related Results

Organization of the Paper

2.

PROBLEM STATEMENT

2.1 Structure of Optimal Solution

3. LAYERED SOLUTION

3.1 Removing Similar Pipes

We can eliminate pipes in order to guarantee
that among the remaining pipes we have while
increasing the fized cost of the optimum solution by at most

. The incremental cost of the optimum solution can only
decrease.



We can eliminate pipes in order to guarantee
that among the remaining pipes we have while
increasing the incremental cost of the optimum solution by
at most The fized cost of the optimum solution can
only decrease.

There exists a solution which uses only
the remaining pipes after elimination, and which has cost at
most times the cost of the original optimum solution.

3.2 Solution Properties

O

For any demand ,

There exists a solution which uses pipe
type on a link only if at least  demand is being routed
across that link, and which routes all demand which entered
a node using pipe  out of that node using pipes and
This solution pays at most — times the optimum.

3.3 LP Formulation



2.2 220

The linear relazation of the above IP has
constant integrality gap.

4.1 Analysis

4. THE ALGORITHM

At the end of any consolidation step, every
node has
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The algorithm is a constant-
approzimation for single-sink buy-at-bulk.
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Let be the demand at , where

. Then,

O

At stage  we can construct a solution which
uses only pipes and higher. This solution has cost
using pipes of type , where for ,

for , and > - . — —

5. IMPROVED ALGORITHM FORACCESS
NETWORK DESIGN



There exists a solution to the Access Net-
work Design problem in which we only use pipe types satis-
fying the condition —+L , and in which any pipe
of type has at least amount of demand flowing through
it. The fized and incremental costs of this solution are each
within — of the original optimum which used all pipe types
and which had at least demand in any pipe of type

We have a randomized constant approzi-
mation for Access Network Design.
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