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The celebrated criterion of Kuratowski [ l ] for the planarity of a 
graph G asserts that G is nonplanar if and only if it contains a sub
graph homeomorphic to K5 or K%,%. 

K*: <£ f—\ J* K*>*: 

Whitney [3] proved that G is planar if and only if it has a dual. 
Tut te [2] generalized the concept of duality from planar graphs (in 
which regions are replaced by vertices and common boundaries by 
edges) to general graphs by means of matroid theory. 

I t is surprising that the dual form of Kuratowski's Theorem has 
not been previously formulated. In practice we have found that this 
form is easier to apply, especially by using its corollary. 

We say that a shrinking of G is obtained when a connected sub
graph of G is replaced by a single vertex. A contraction of G is the 
result of a sequence of shrinkings. A sub contraction of G is a subgraph 
of a contraction. The dual form of Kuratowski's result is as follows. 

THEOREM. A graph is nonplanar if and only if it has K* or KZt% as 
a subcontraction. 

COROLLARY. A connected graph is nonplanar if and only if it has K6 

or KZiz as a contraction. 

The proofs will be given elsewhere. 
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