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The first day, the focus is on dynamic connectivity with good amortized bounds. I’ll
specifically cover [13, 10, 11] and discuss or review ET-trees [8] and refer to link-cut trees
and union-find, discussed in [5]. The second lecture, I’ll talk about connectivity with
good worst case bounds. I’ll cover [1, 9, 15]. The third lecture, I’ll discuss techniques
in directed graph problems, focusing on variations and uses of the Even-Shiloach trees
in decremental strongly connected components [27], decremental transitive closure and
decremental approximate shortest paths [6, 27], randomly selected nodes on long paths,
the “historical paths” method for exact all-pairs shortest paths of [23], and the simple
method of counting [2]. The last lecture will cover lower bounds, chiefly [14, 21]. A very
good source of materials is Erik Demaine’s website for his course in fall 2012 at MIT. Below
are a superset of the papers I’ll be talking about.

References

[1] Greg N. Frederickson, Data Structures for On-Line Updating of Minimum Spanning Trees, with Ap-
plications. SIAM J. Comput. 14(4): 781-798 (1985)

[2] Valerie King, Garry Sagert, A Fully Dynamic Algorithm for Maintaining the Transitive Closure, J.
Comput. Syst. Sci. 65(1): 150-167 (2002)

[3] Valerie King Fully Dynamic Algorithms for Maintaining All-Pairs Shortest Paths and Transitive Clo-
sure in Digraphs, FOCS 1999: 81-9

[4] D. D. Sleator, R. E. Tarjan, A Data Structure for Dynamic Trees, Journal. Comput. Syst. Sci.,
28(3):362-391, 1983.

[5] R. E. Tarjan, Data Structures and Network Algorithms, Society for Industrial and Applied Mathemat-
ics, 1984.

[6] Aaron Bernstein, Maintaining shortest paths under deletions in weighted directed graphs., STOC 2013:
725-734, 2013.

[7] Jakub Lacki, Improved Deterministic Algorithms for Decremental Reachability and Strongly Connected
Components, ACM Transactions on Algorithms 9(3): 27 2013.

[8] Monika Rauch Henzinger, Valerie King, Maintaining Minimum Spanning Forests in Dynamic Graphs,
SIAM J. Comput. 31(2): 364-374 2001.

[9] Bruce M. Kapron, Valerie King, Ben Mountjoy, Dynamic graph connectivity in polylogarithmic worst
case time, SODA 2013: 1131-1142

[10] Shimon Even, Yossi Shiloach, An On-Line Edge-Deletion Problem, J. ACM 28(1): 1-4 (1981)
[11] Monika Rauch Henzinger, Valerie King: Randomized dynamic graph algorithms with polylogarithmic

time per operation. STOC 1995: 519-527
[12] Mikkel Thorup: Near-optimal fully-dynamic graph connectivity. STOC 2000: 343-350
[13] Jacob Holm, Kristian de Lichtenberg, Mikkel Thorup: Poly-logarithmic deterministic fully-dynamic

algorithms for connectivity, minimum spanning tree, 2-edge, and biconnectivity. J. ACM 48(4): 723-760
(2001)

[14] Mihai Patrascu, Erik D. Demaine: Lower bounds for dynamic connectivity. STOC 2005: 546-553

1



2 VALERIE KING

[15] David Eppstein, Zvi Galil, Giuseppe F. Italiano, Amnon Nissenzweig: Sparsification - a technique for
speeding up dynamic graph algorithms. J. ACM 44(5): 669-696 (1997)

[16] Mikkel Thorup: Decremental Dynamic Connectivity. J. Algorithms 33(2): 229-243 (1999)
[17] Mikkel Thorup: Fully-dynamic min-cut. STOC 2001: 224-230
[18] Robert Tarjan: Efficiency of a Good But Not Linear Set Union Algorithm. J. ACM 22(2): 215-225

(1975)
[19] Mikkel Thorup: Decremental Dynamic Connectivity, J. Algorithms 33(2): 229-243 (1999)
[20] Liam Roditty, Uri Zwick: Dynamic Approximate All-Pairs Shortest Paths in Undirected Graphs. FOCS

2004: 499-508
[21] Liam Roditty, Uri Zwick: On Dynamic Shortest Paths Problems. ESA 2004: 580-591
[22] Mikkel Thorup: Worst-case update times for fully-dynamic all-pairs shortest paths. STOC 2005:112-

119
[23] Camil Demetrescu, Giuseppe F. Italiano: A new approach to dynamic all pairs shortest paths. STOC

2003:159-166
[24] Mikkel Thorup: Fully-Dynamic All-Pairs Shortest Paths: Faster and Allowing Negative Cycles. SWAT

2004:384-396
[25] Camil Demetrescu, Giuseppe F. Italiano: Fully Dynamic Transitive Closure: Breaking Through the

O(n2) Barrier. FOCS 2000:381-389
[26] Liam Roditty, Uri Zwick: A fully dynamic reachability algorithm for directed graphs with an almost

linear update time. STOC 2004:184-191
[27] Liam Roditty, Uri Zwick: Improved Dynamic Reachability Algorithms for Directed Graphs. FOCS

2002:679
[28] Piotr Sankowski: Dynamic Transitive Closure via Dynamic Matrix Inverse (Extended Abstract). FOCS

2004:509-517


