
Problem 1. Bond percolation on the Bethe lattice

A Cayley tree with coordination number
𝑧 = 3 and 𝑛 = 4 generations is depicted.

When, 𝑛 → ∞, 
the Cayley tree becomes the Bethe lattice.

(1) Estimate four critical exponents 𝛽, 𝜏, 𝛾, 𝜎 
of the Bethe lattice with 𝒛 = 𝟒 using simulation. 

(2) Describe the simulation methods 
used in (1) briefly.
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Problem 2. -twisted states of identical Kuramoto oscillators on a ring of length 
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𝑁 = 8𝜙̇௜ = sin 𝜙௜ାଵ − 𝜙௜ + sin 𝜙௜ିଵ − 𝜙௜

with p.b.c.  ேାଵ ଵ and ଴ ே.

Identical Kuramoto oscillators 𝜙௜ ∈ [0, 2𝜋)  𝑖 = 1, … , 𝑁 on a ring of length 𝑁 follows

In this system, there exist q-twisted states in which

௜
ଶగ௤

ே
.

(1) Show that the condition for stable q-twisted states and
(2) obtain basin stability of stable q-twisted states using . 
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