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In this paper, we study undirected multiple graphs of any natural multiplicityk > 1. �ere are edges of three types: ordinary
edges, multiple edges and multi-edges. Each edge of the last two types is a union ofk linked edges, which connect 2 or
.k +1/vertices correspondingly. �e linked edges should be used simultaneously. If a vertex is incident to a multiple edge, it
can be also incident to other multiple edges and it can be the common end ofk linked edges of some multi-edge. If a vertex
is the common end of some multi-edge, it cannot be the common end of another multi-edge.
A multiple tree is a connected multiple graph with no cycles. Unlike ordinary trees, the number of edges in a multiple tree is
not �xed. �e problem of �nding the spanning tree can be set for a multiple graph. Complete spanning trees form a special
class of spanning trees of a multiple graph. �eir peculiarity is that a multiple path joining any two selected vertices exists
in the tree if and only if such a path exists in the initial graph. If the multiple graph is weighted, the minimum spanning tree
problem and the minimum complete spanning tree problem can be set. Also we can formulate the problems of recognition
of the spanning tree and complete spanning tree of the limited weight. �e main result of this article is the proof of NP-
completeness of such recognition problems for arbitrary multiple graphs as well as for divisible multiple graphs in the case
when multiplicity k > 3. �e corresponding optimization problems are NP-hard.
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