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Abstract

In First Passage Percolation (FPP), random passage times are attributed to the edges of a
connected graph. Usually these passage times are given by i.i.d. non-negative random variables.
FPP was first introduced by Hammersley and Welsh in 1965 as a model for the flow a fluid in a
porous medium. It naturally induces a random metric on the graph and many interesting questions
regarding the behavior of the optimal paths, or geodesics, have triggered intense research in the last
years (see [5]). The goal of these lectures is to provide an introduction to the subject, discussing
some of the basic ideas and techniques in the topic.

References

[1] D. Ahlberg. A Hsu-Robbins-Erdos strong law in first-passage percolation.Ann. Probab. 43, 1992-
2025, 2015.

[2] D. Ahlberg. Convergence towards an asymptotic shape in first-passage percolation on cone-like
subgraphs of the integer lattice.J. Theo. Probab. 28, 198-222, 2015.

[3] D. Ahlberg and C. Hoffman. Random coalescing geodesics in first-passage percolation. arxiv
1609.02447.

[4] E. D. Andjel and M.E. Vares. First passage percolation and escape strategies. Random Struct. &
Algorithms 47, 414-423, 2015.

[5] A. Auffinger, M. Damron, and J. Hanson. 50 years of first passage percolation.
arxiv.org/abs/1511.03262.

[6] J. van den Berg and H. Kesten. Inequalities for the time constant in first-passage percolation.
Ann. App. Probab. 3, 56-80, 1993.

[7] J. Cox and R. Durrett. Some limit theorems for percolation with necessary and sufficient condi-
tions. Ann. Probab. 9, 583-603, 1981.



[8] O. Häggström and R. Pemantle. First passage percolation and a model for competing spatial
growth.J. Appl. Probab. 35, 683-692, 1998.

[9] J. M. Hammersley and J.D. Welsh. First-passage percolation, subadditive processes, stochastic
networks, and generalized renewal theory. Springer-Verlag. Bernoulli-Bayes-Laplace Anniversary
Volume: 61-110, 1965.

[10] H. Kesten. Percolation theory and first-passage percolation. Ann. Probab. 15, 1231-1271, 1987.

[11] H. Kesten. First passage percolation. In: From classical to modern probability: CIMPA Summer
School 2001. Eds. P. Picco, J. San Martin. Progress in Probability 54, 93-143, 2003.

[12] C. Licea and C. M. Newman, Geodesics in two-dimensional first-passage percolation, Ann. Probab.
24, 399-410, 1996.

[13] R. Marchand. Strict inequalities for the time constant in first passage percolation. Ann. Appl.
Probab. 12, 1001-1038, 2002.

[14] D. Richardson. Random growth in a tessellation. Proc. Cambridge Philos. Soc., 74:515-528, 1973.


