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The purpose of this study is to characterize and classify symmetric unions.
In 1984, Menasco introduced an effective method for studying a surface in the exterior of an
alternating knot and solved some important problems in knot theory. In that method, a surface is
characterized by considering the property of curves that appears at the intersection of the surface
and a sphere of the knot complement. 1 have characterized and classified symmetric unions by
investigating the intersection of surfaces in the knot complement using similar methods. As a
result, we could characterize surfaces in the knot complement using the three-dimensional topology

and characterize symmetric unions
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