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What is a cover time?
Illustration of cover time C :

t=0 t=5 t=15,C=15!

I G1,G2,G3, ....., |GN | → ∞ as N → ∞. CN cover time of GN .
I Often similar behavior to coupon collector with |GN | coupons,

that is ECN ∼ c |GN | log |GN | and even CN
c|GN | log |GN |

Prob.→ 1.
I Difficult question: Do fluctuations have Gumbel distribution

(CDF F (z) = e−e−z
), i.e. does

CN

c |GN |
− log |GN |

Law→ Gumbel?

Unknown for e.g. GN =d−dimensional discrete torus, d ≥ 3.



Gumbel limit for cover times in cylinder
The Discrete Cylinder graph, GN = (Z/NZ)d ×Z,N ≥ 1:

Let Lt be local time at zero of Z−component of random walk.

Theorem
([2], B. 2011, Special case) CN cover time of zero level
TN = (Z/NZ)d ×{0},d ≥ 2. Have

LCN

cNd − logNd Law→ Gumbel distribtion as N → ∞.
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