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Mayer-Vietoris Pyramid
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Figure 4: Pyramid for the case n = 3, with Z X:=%}U X7
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Definition 3.1 (Exact Square). An exact square is a diagram of vector spaces

Vs 25V,

fﬂ\ ng
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that satisfies the condition Ker(Vo @ V3 — V) = Im(V; — Vo @ Vi) in the sequence

Vi—Vo@® V3 — Vy,
where (Vi = Va®V3) = f1® fo and (Vo ® V3 = Vy) = g1 — ¢o.
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Theorem 3.7. ([/11, Pyramid Theorem|) There is an explicit bijection between the
extended persistence barcode and the levelsets zigzag persistence barcode of (X, f),
that respects homological dimension except for possible shifts of degree d € {—1,1}.



Theorem 3.9 (Barcode Bijection). One has the following correspondence between
the intervals of the extended persistence barcode (left) and intervals of the levelsets
zigzag persistence barcode (right).

Type FEzxtended Levelsets zigzag
I (i <j) X5, X371 [X:_y, X))
I(<j) [(X5,X7,),XeXP" XX 1]
11 (i < j) X4, (X5, X7)] Xt _1, X7
IV (i < j) [ X, (X5, XP)] " (X3, X3~ }]




Birth Transformations:
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