Prominence / Persistence of the
peaks of a real-valued function



Prominence / Persistence of the
peaks of a real-valued function

(a.k.a. persistence theory in degree 0)



Ngozumpa Glacier
Khunde
Namche Bazaar

\ e T NN A R
, =% Thamserku (2a2r335819fe’:)

27 =28, 729 ft)
.

"X “xma Dablan
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Y

summit continent | altitude (m)
Mount Everest Asia 8849
K2 Asia 8611
Kangchenjunga | Asia 3536
Lhotse Asia 8516
Makalu Asia 8485
Cho Oyu Asia 8188
Dhaulagiri | Asia 8167
Manaslu Asia 8163
Nanga Parbat Asia 8126
An Nnapurna | Asia 80901 prominence threshold : 500m

source: Wikipedia (https://en.wikipedia.org/wiki/List_of_highest_mountains_on_Earth)
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Y

summit continent | altitude (m) | prominence (m)
Mount Everest Asia 3849 3849
K2 Asia 8611 4020
Kangchenjunga | Asia 3536 3922
Lhotse Asia 3516 610
Makalu Asia 8485 2378
Cho Oyu Asia 8188 2340
Dhaulagiri | Asia 8167 3357
Manaslu Asia 8163 3092
Nanga Parbat Asia 8126 4608
Annapurna | Asia 3091 2984

source: Wikipedia (https://en.wikipedia.org/wiki/List_of_highest_mountains_on_Earth)

prominence threshold : 500m
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prominence of a peak
(according to alpinists):

difference in altitude with the highest pass
allowing to reach a higher peak %

source: Wikipedia (https://commons.wikimedia.org/wiki/File:Relative-height.svg)
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altitude (m)

Mount Everest Asia —

Aconcagua Americas —

Denali Americas Aconcagua
Mount Kilimanjaro Africa Mount Everest

Pico Cristébal Colén | Americas Aconcagua
Mount Logan Americas Denali

Pico de Orizaba Americas Mount Logan
Vinson Massif Antarctica —

Puncak Jaya Oceania —

Mount Elbrouz Europe Mount Everest

animation: https://upload.wikimedia.org/wikipedia/commons/3/35/World_top_peak_prominence.svg
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parent of a peak
(according to alpinists):

highest peak accessible through the
highest pass

source: Wikipedia (https://en.wikipedia.org/wiki/Topographic_prominence)



Persistence diagrams and stability




Persistence diagrams and stability

Theorem (Stability): [Cohen-Steiner, Edelsbrunner, Harer 2005]
For any f,g: X — R satisfying (i)-(iii), dp(D(f),D(g9)) < ||f — 9]/ co-
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