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finite set of objects, where the
set of feasible solutions is
discrete or can be reduced to a
discrete set. Typical combinatorial
optimization problems are the
travelling salesman problem
("TSP"), the minimum spanning tree
problem ("MST"), and the knapsack
problem. In many such problems,
such as the ones previously
mentioned, exhaustive search is not
tractable, and so specialized
algorithms that quickly rule out
large parts of the search space or
approximation algorithms must be
resorted to instead.

Combinatorial optimization is
related to operations research,
algorithm theory, and computational
complexity theory. It has important
applications in several fields,
including...

Approximation algorithm

Complexity and Approximation:
Combinatorial Optimization Problems
and their Approximability
Properties. Viggo Kann (1992). On
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the Approximability of

In computer science and operations
research, approximation algorithms
are efficient algorithms that find
approximate solutions to
optimization problems (in
particular NP-hard problems) with
provable guarantees on the distance
of the returned solution to the
optimal one. Approximation
algorithms naturally arise in the
field of theoretical computer
science as a consequence of the
widely believed P ≠ NP conjecture.
Under this conjecture, a wide class
of optimization problems cannot be
solved exactly in polynomial time.
The field of approximation
algorithms, therefore, tries to
understand how closely it is
possible to approximate optimal
solutions to such problems in
polynomial time. In an overwhelming
majority of the cases, the
guarantee of such algorithms is a
multiplicative one expressed as...

Edge dominating set
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Protasi, Marco (2003), Complexity
and Approximation: Combinatorial
Optimization Problems and Their
Approximability Properties,
Springer. Minimum edge

In graph theory, an edge dominating
set for a graph G = (V, E) is a
subset D ⊆ E such that every edge
not in D is adjacent to at least
one edge in D. An edge dominating
set is also known as a line
dominating set. Figures (a)–(d) are
examples of edge dominating sets
(thick red lines).

A minimum edge dominating set is a
smallest edge dominating set.
Figures (a) and (b) are examples of
minimum edge dominating sets (it
can be checked that there is no
edge dominating set of size 2 for
this graph).

L-reduction

approximation algorithms, an L-
reduction (&quot;linear
reduction&quot;) is a
transformation of optimization
problems which linearly preserves
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approximability features;

In computer science, particularly
the study of approximation
algorithms, an

L-reduction ("linear reduction") is
a transformation of optimization
problems which linearly preserves
approximability features; it is one
type of approximation-preserving
reduction. L-reductions in studies
of approximability of optimization
problems play a similar role to
that of polynomial reductions in
the studies of computational
complexity of decision problems.

The term L reduction is sometimes
used to refer to log-space
reductions, by analogy with the
complexity class L, but this is a
different concept.

3-dimensional matching

Protasi, Marco (2003), Complexity
and Approximation: Combinatorial
Optimization Problems and Their
Approximability Properties,
Springer. Crescenzi, Pierluigi;
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In the mathematical discipline of
graph theory, a 3-dimensional
matching is a generalization of
bipartite matching (also known as
2-dimensional matching) to 3-
partite hypergraphs, which consist
of hyperedges each of which
contains 3 vertices (instead of
edges containing 2 vertices in a
usual graph).

3-dimensional matching, often
abbreviated as 3DM, is also the
name of a well-known computational
problem: finding a largest 3-
dimensional matching in a given
hypergraph. 3DM is one of the first
problems that were proved to be NP-
hard.

Complement (complexity)

Giorgio (1999), Complexity and
Approximation: Combinatorial
Optimization Problems and Their
Approximability Properties,
Springer, p. 189,
ISBN 9783540654315

In computational complexity theory,
the complement of a decision
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problem is the decision problem
resulting from reversing the yes
and no answers. Equivalently, if we
define decision problems as sets of
finite strings, then the complement
of this set over some fixed domain
is its complement problem.

For example, one important problem
is whether a number is a prime
number. Its complement is to
determine whether a number is a
composite number (a number which is
not prime). Here the domain of the
complement is the set of all
integers exceeding one.

There is a Turing reduction from
every problem to its complement
problem. The complement operation
is an involution, meaning it
"undoes itself", or the complement
of the complement is the original
problem.

One can generalize this to the
complement of...

Vertex cycle cover

Theory and Computing Systems,
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108-117. Complexity and
Approximation: Combinatorial
Optimization Problems and Their
Approximability Properties (1999)
ISBN 3-540-65431-3

In mathematics, a vertex cycle
cover (commonly called simply cycle
cover) of a graph G is a set of
cycles which are subgraphs of G and
contain all vertices of G.

If the cycles of the cover have no
vertices in common, the cover is
called vertex-disjoint or sometimes
simply disjoint cycle cover. This
is sometimes known as exact vertex
cycle cover. In this case the set
of the cycles constitutes a
spanning subgraph of G. A disjoint
cycle cover of an undirected graph
(if it exists) can be found in
polynomial time by transforming the
problem into a problem of finding a
perfect matching in a larger graph.

If the cycles of the cover have no
edges in common, the cover is
called edge-disjoint or simply
disjoint cycle cover.
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Similar definitions exist for
digraphs, in terms of directed
cycles. Finding...

MAX-3SAT

Spaccamela, A., and Protasi, M.
(1999), Complexity and
Approximation. Combinatorial
Optimization Problems and their
Approximability Properties,
Springer-Verlag

MAX-3SAT is a problem in the
computational complexity subfield
of computer science. It generalises
the Boolean satisfiability problem
(SAT) which is a decision problem
considered in complexity theory. It
is defined as:

Given a 3-CNF formula Φ (i.e. with
at most 3 variables per clause),
find an assignment that satisfies
the largest number of clauses.

MAX-3SAT is a canonical complete
problem for the complexity class
MAXSNP (shown complete in
Papadimitriou pg. 314).
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Maximum cut

Protasi, Marco (2003), Complexity
and Approximation: Combinatorial
Optimization Problems and Their
Approximability Properties,
Springer. Maximum cut (optimisation

In a graph, a maximum cut is a cut
whose size is at least the size of
any other cut. That is, it is a
partition of the graph's vertices
into two complementary sets S and
T, such that the number of edges
between S and T is as large as
possible. Finding such a cut is
known as the max-cut problem.

The problem can be stated simply as
follows. One wants a subset S of
the vertex set such that the number
of edges between S and the
complementary subset is as large as
possible. Equivalently, one wants a
bipartite subgraph of the graph
with as many edges as possible.

There is a more general version of
the problem called weighted max-
cut, where each edge is associated
with a real number, its weight, and
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the objective is to maximize the
total weight of the edges between S
and its complement rather than...

Mathematical optimization

subfields: discrete optimization
and continuous optimization.
Optimization problems arise in all
quantitative disciplines from
computer science and engineering

Mathematical optimization
(alternatively spelled
optimisation) or mathematical
programming is the selection of a
best element, with regard to some
criteria, from some set of
available alternatives. It is
generally divided into two
subfields: discrete optimization
and continuous optimization.
Optimization problems arise in all
quantitative disciplines from
computer science and engineering to
operations research and economics,
and the development of solution
methods has been of interest in
mathematics for centuries.

In the more general approach, an
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optimization problem consists of
maximizing or minimizing a real
function by systematically choosing
input values from within an allowed
set and computing the value of the
function. The generalization of
optimization theory and techniques
to other...
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