
Cross-ex
hangeable 
y
les and 1-handles forsurfa
e diagramsTsukasa YashiroGraduate S
hool of S
ien
e, Osaka City UniversityA surfa
e-knot is an embedded 
losed oriented surfa
e in 4-spa
e. Asurfa
e diagram is the image of a proje
tion of a surfa
e-knot into 3-spa
ewith 
rossing information. For every surfa
e-knot, we 
an atta
h some 1-handles to obtain a trivial surfa
e. The minimal number of su
h 1-handlesis 
alled the unknotting number of the surfa
e-knot. Some surfa
e diagramshave spe
ial double 
urves, in whi
h we 
an 
hange the 
rossing informationto obtain a trivial surfa
e. In this talk we will dis
uss about a relationbetween the number of su
h spe
ial double 
urves, whi
h may have multiplepoints and the number of 1-handles needed to obtain a trivial surfa
e.


