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We sort the cells according to descending elevation and go through the cells only
once. If a cell has no adjacent cells that have been previously processed, then it is a
peak. Otherwise it is assigned to the same peak as its adjacent, previously processed
cells. If there are several such peaks, we have now found the maximum lowest point
on a path connecting them. Thus, if some of these peaks are higher than other, we
immediately know the answer for the lower peak(s). Moreover, all of the cells
assigned to any of the peaks can now be assigned to the highest peak and the
procedure can be continued. Care must be taken if there are several highest peaks in
the merge; these peaks will always obtain the same answer in a later round, but the
representative peak should preferably keep a list of them for easy reference. To
make the algorithm efficient, one can use a disjoint set data structure for keeping
track of the assighnment of peaks and linked lists to represent the lists of equivalent
peaks (as these lists can get long and might have to be merged several times). The
complexity is O(MN log MN).

In another solution, employing the same sorted list, one performs a depth-first
search starting from every non-visited cell (that is, every peak) and never walking
upwards. The highest cells on the "borders" between the various "fields" established
in this search represent possible transitions between the peaks, and it is easy to
show that all relevant paths go through these cells. Thus, any algorithm for finding
the shortest path can be used (slightly modified) to find the answer, for example
yielding a complexity of O(MN log MN + P72 log P) for a set of P instances of
Dijkstra's algorithm.

Side note: The difference between the two numbers outputted for each peak is
called the topographic prominence of the peak, and is commonly used to
characterize mountain peaks, for example to discard uninteresting side peaks with
too small prominence. Copied from Wikipedia, here is a list of the most prominent
peaks of the world:

Nr. Peak Location Height Prominence Parent
(m) (m)

1. Mount Everest Nepal/China 8,848 8,848 none

2. Aconcagua Argentina 6,962 6,962 none

3. Mount McKinley USA 6,194 6,138 Aconcagua
4, Mount Kilimanjaro Tanzania 5,895 5,882 Mount Everest
5. Pico Cristébal Coldn Colombia 5,700 5,509 Aconcagua
6. Mount Logan Canada 5,959 5,250 Mount McKinley
7. Pico de Orizaba Mexico 5,636 4,922 Mount Logan
8. Vinson Massif Antarctica 4,892 4,892 none
9. Puncak Jaya Indonesia 4,884 4,884 none

10. | Mount Elbrus Russia 5,642 4,741 Mount Everest
11. | Mont Blanc France/Italy 4,808 4,695 Mount Everest
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