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ABSTRACT

We consider the NP Hard problems of online Bin Packing and online Bin Covering while
requiring that larger (or longer, in the one dimensional case) items be placed at the
bottom of the bins, below smaller (or shorter) items — we call such a version, the LIB
version of problems. All bins are of unit size. In online LIB uniform-sized Bin Packing
(USBP), we prove a lower bound of two on the approximation ratio for two popular
heuristics belonging to the any fit class as well as the bounded space Harmonic Fit
heuristic. In online LIB uniform-sized Bin Covering (USBC), it gets worse: We prove a
lower bound of ©(n) on the approximation ratio for all the heuristics mentioned above,
lending credibility to a conjecture on the online USBC problem with the LIB constraint
that no polynomial-time (deterministic) approximation algorithm for this problem with
LIB can guarantee an AAR that is a constant, unless P = NP.
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1. Background

In the classical one-dimensional Bin Packing problem, we are given a list L =
(¢ : 1 £ 4 < n) of items. The size of item i is a;, where each a; € (0,1]. The
problem is to pack these n items into bins such that the number of bins used is min-
imized. A bin is said to be used if it contains at least one item (of non-zero length).
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