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Abstract 
 
Circuits and cutsets are dual concepts in graph theory. This duality has been the basis of several 
interesting techniques and algorithmic approaches of interest to problems in electrical/computer 
engineering, computer science and operations research. For almost every algorithm (called primal 
algorithm) based on circuits to solve a problem, there exists a dual algorithm based on cutsets and a 
primal-dual algorithm combining circuits and cutsets. The primal, dual and primal-dual algorithms possess 
certain unique characteristics that make one superior to the other two depending on the nature of the 
problem considered. In this talk, we first present certain well known results that capture the dual nature of 
circuits and cutsets. We then discuss, in detail, our most recent work where we provide a unified 
algorithmic framework for the survivable logical mapping problem in a layered network. IP-over-WDM 
network is an example of a layered network, where the optical backbone network forms the physical 
topology   and the graph at the  IP layer is the logical topology, The survivable logical topology mapping 
problem is to map each logical link into a path (called light path) between the corresponding end nodes in 
the physical topology  such that failure of a physical link does not disconnect the logical topology. We 
show how to generalize an earlier work (based on circuits) on this problem by applying the duality theory. 
We also discuss the insights provided by this generalization. 
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