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Recently he has been working on a project on theoretical models, including
speedup models, for parallel and distributed computing [1, 2, 3, 4, 5, 6]. The
hypothesis for the project is that no substantial theoretical impediments
to general-purpose parallel computation exist. Preliminary findings of the
project show that no inherently sequential fractions of workloads exist in
theory and that parts of workloads possibly remaining sequential in practice
do not limit speedup if the growth rate of the time requirement of the part
executed in parallel is higher than that of the sequential part [2, 3].

At the beginning of his career in Budapest, Hungary, Dévai started
research on algorithms and data structures [36], computational geometry
[29, 31, 35, 39, 40] and computer graphics [32, 34, 38]. An O(N logN)-time
algorithm for determining the visibility of N non-intersecting line segments
in the plane is given [39]. All the best previously published algorithms re-
quire O(N2) time for the problem. An Ω(N logN) lower bound is also given,
even if the result is not required in sorted order [39].

Using computational-geometry techniques, Dévai established the com-
plexity of hidden-line elimination, a long-standing open problem in com-
puter graphics [35]. The Soros Foundation awarded him a grant to present
his results in the United States. His research on parallel computing started
with his proof that the problem is in the complexity class NC [31].

While the Θ(N2) hidden-line algorithm [35] only has theoretical signif-
icance, a practicable hidden-surface algorithm with O((N + k) logN) run-
ning time is also given, where N is the total number of edges in a three-
dimensional polygonal model and k, 0 ≤ k < N2, is the total number of
edge intersections in the image [32].

A team, led by Dévai at the Computer and Automation Institute of
the Hungarian Academy of Sciences, developed a computer-aided geometric
design system, in co-operation with a Dutch company [32, 33, 37].

The most widely used hidden-surface elimination method is the z-buffer
algorithm, taking O(NR2) time both in the worst case and also on average,
where N is the total number of edges of the input polygons, and R2 is
the total number of picture elements of the image. An algorithm, called
the z-tree method, has been proposed that takes O(NR) time in the worst
case [29]. Due to constant factors, the proposed algorithm gets practical
advantage when the resolution R is high.

Dévai has been invited to give pre-conference tutorials at international
conferences in Paris, France in 1988 [30] and 1989 [28]. In 1989 he accepted
a job offer from the University of Edinburgh, UK. In 1997 he was invited
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to give a State of the Art report [20] to the Eurographics’97 conference,
and accepted a job offer by London South Bank University, UK.

In addition to teaching algorithms and data structures, computer graph-
ics and distributed computing, he continued research on computational ge-
ometry [7, 9, 11, 12, 13, 14, 16, 17, 19, 24, 25] computer graphics [8, 10, 15,
21, 26] and parallel and distributed computing [18, 22, 23, 27]. New analysis
[16, 19] and algorithmic [11] techniques resulted in faster and shorter algo-
rithms than the widely accepted ones, including the Nicholl-Lee-Nicholl algo-
rithm [13], for clipping line segments in the plane. New parallel [18, 22, 27]
and distributed-computing [10, 23] approaches to visibility computations
have also been proposed.
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