
Analysis of Greedy Approximation with Nonsubmodular

Potential Function

For greedy approximation algorithm with submodular potential function, many ways
for analysis of such greedy algorithms exist in the literature. Especially, Worlsey (1985)
formulated all problems with such greedy approximations as the submodular cover problem
and give a general theorem on approximation performance ratio. Since then, an open
problem appears and stands for a long time is as follows.

Consider the submodular cover problem:

min c(A) =
∑

x∈A

c(x)

subject to f(A) ≥ ρ

A ⊆ E,

where c(·) is a non-negative cost function over the finite set E and f(·) is a polymatroid
function on subsets of E, i.e., f is monotone non-decreasing and submodular with f(∅) = 0.
The greedy approximation algorithm for the submodular cover problem is as follows.

A← ∅;
while f(A) < ρ do

select x ∈ E −A to maximize f(A ∪ {x})/c(x);
o
¯
utput A.

Now, f is still monotone non-decreasing, but not submodular. How to analyze this greedy
algorithm?

In Du et al (2008), some new techniques are introduced for analysis of such greedy
algorithms, especially successfully applied to minimum connected dominating set (MCDS)
problem and obtained the best known approximation ratio for the MCDS problem in general
graphs.

Along this research direction, Zhang et al (2016, 2017, 2018) gave a series of develop-
ments which contains some deep and widely-applicable techniques with which they analyzed
greedy approximations for various connected dominating set problems. Those developments
are really of high quality, reflecting the high level of academic capability of authors. Hence,
one of them is placed in the front page of webpage of INFORM Journal of Computing as a
featured article.
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