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Dynamic connectivity problem

Given a set of N objects, support two operation:
« Connect two objects.
« |Is there a path connecting the two objects?
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A larger connectivity example
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A larger connectivity example

Q. Is there a path connecting p and ¢ ?
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A larger connectivity example
Q. Is there a path connecting p and ¢ ?
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Weighted quick-union demo

weighting: make 8 point to 4 (instead of 4 to 8)
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Weighted quick-union demo

weighting: make 0 point to 6 (instead of 6 to 0)
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Weighted quick-union with path compression demo
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Weighted quick-union with path compression demo
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Weighted quick-union with path compression demo
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Kruskal's algorithm: running time

Proposition. Kruskal's algorithm computes MST in time proportional to
Elog E (in the worst case).
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Kruskal's algorithm: running time

Proposition. Kruskal's algorithm computes MST in time proportional to
Elog E (in the worst case).

Pf.

build pq 1 E
delete-min E log E
union Vv log* Vi
connected E log* Vi

1 amortized bound using weighted quick union with path compression

recall: log*V < 5 in this universe

l

Remark. If edges are already sorted, order of growth is E log* V.
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Does a lineartime MST algorithm exist?

deterministic compare-based MST algorithms

year worst case discovered by

1975 EloglogV Yao
1976 Eloglog V Cheriton-Tarjan
1984 Elog*V, E+VlogV Fredman-Tarjan
PRINCETON
1986 E log (log* V) Gabow-Galil-Spencer-Tarjan UNIVERSITY
1997 E o(V) log a(V) Chazelle
2000 E o(V) Chazelle
2002 optimal Pettie-Ramachandran
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Does a lineartime MST algorithm exist?

deterministic compare-based MST algorithms

year worst case discovered by

1975 EloglogV Yao
1976 Eloglog V Cheriton-Tarjan
1984 Elog*V, E+VlogV Fredman-Tarjan
PRINCETON
1986 E log (log* V) Gabow-Galil-Spencer-Tarjan UNIVERSITY
1997 E o(V) log a(V) Chazelle
2000 E a(V) Chazelle
2002 optimal Pettie-Ramachandran
20xX E 77?7

Remark. Linear-time randomized MST algorithm (Karger-Klein-Tarjan 1995).
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