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Abstract:

Relative interlevel set cohomology (RISC) is an invariant of real-valued continuous functions stemming from
(zigzag) persistent homology by Edelsbrunner, Letscher, Zomorodian, Carlsson, de Silva, and Morozov. We
provide a proof to a structure theorem for RISC inspired by Crawley-Boevey, Héppner, and Lenzing, a theory of
interleavings in the sense of Bubenik, de Silva, Scott, and Scoccola, as well as a functorial equivalence to
derived level set persistence by Curry. Finally we harness RISC to provide an abelian categorification of
extended persistence diagrams as well as a Mayer—Vietoris principle. We note that Parts lll and IV can be read
independently from Part Il.
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