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Abstract 
 
The main results of this dissertation show evidence supporting the Successive Surface Scaffolding 

Conjecture, a new conjecture that, if true, guarantees the existence of all the wye-delta-order minimal 

obstructions of a surface  as subgraphs of the irreducible triangulations of the surface  with a 

crosscap added. A new data structure, i.e. an augmented rotation system, is presented and used to 

create a faster exponential-time algorithm for embedding graphs in any surface. A depiction is a new 

formal definition for representing an embedding graphically, and it is shown that more than one 

depiction can be given for nonplanar embeddings, and that sometimes two depictions for the same 

embedding can be drastically different from each other. An algorithm for finding the essential cycles 

of an embedding is given, and is used to confirm for the projective-plane obstructions, a theorem that 

shows any embedding of an obstruction must have every edge in an essential cycle. Graphs from a 

subset of obstructions of a general surface S are shown to each have an embedding on the surface 

 with a crosscap added. Finally, open questions for further research are presented. 


