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Abstract

We study different online optimization problems in the random-order model.

There is a finite set of bins with known capacity and a finite set of items arriving in a random order.

Upon arrival of an item, its size and its value for each of the bins is revealed and it has to be decided

immediately and irrevocably to which bin the item is assigned, or to not assign the item at all.

In this setting, an algorithm is $α$−competitiveifthetotalvalueofallitemsassignedtothebinsisatleastan$α$−
fractionofthetotalvalueofanoptimalassignmentthatknowsallitemsbeforehand.

Wegiveanalgorithmthatis$α$−competitivewith$α = (1−ln(2))/2 ≈ 1/6.52$improvinguponthepreviousbestalgorithmwith$α ≈
1/6.99$forthegeneralizedassignmentproblemandthepreviousbestalgorithmwith$α ≈ 1/6.65$fortheintegralknapsackproblem.

Wethenstudythefractionalknapsackproblemwherewehaveasinglebinanditisalsoallowedtopackitemsfractionally.Forthatcase, weobtainanalgorithmthatis$α$−
competitivewith$α = 1/e ≈ 1/2.71$improvingonthepreviousbestalgorithmwith$α = 1/4.39$.Wefurthershowthatthiscompetitiveratioisthebest−
possibleforthismodel.
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