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M Classics

Question:
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Here is a representation of a Roman inscription, originally found
on a tombstone. Provide a translation for the Palmyrene script.
A transliteration of the text is provided: RGYN? BT HRY BR ¢T>
HBL

8 Henry T
@& Merton College, Oxford

M Mathematics

Question:
The set of natural transformations between two functors
F,G: C — D can be expressed as the end

Nat(F,G) = f Homp(F(A), G(A)).
A

Define set of natural cotransformations from F to G to be the
coend

A
CoNat(F,G) -5[ Homp(F(A), G(A)).

Let:

- F = B.(X4),, be the under co-category of the nerve of the
delooping of the symmetric group %4 on 4 letters under the
unique 0-simplex * of B,2,.

- G = B.(Xy),, be the under co-category nerve of the
delooping of the symmetric group X; on 7 letters under the
unique 0-simplex * of B Xy.

How many natural cotransformations are there between F and
G?

& Emily S
& University of Sao Paulo
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0 Ecology

Question:

Hummingbirds within Apodiformes uniquely have a bilaterally
paired oval bone, a sesamoid embedded in the caudolateral
portion of the expanded, cruciate aponeurosis of insertion of m.
depressor caudae. How many paired tendons are supported by
this sesamoid bone? Answer with a number.

8 Edward V
{& Massachusetts Institute of Technology

0 Computer Science

Question:
Let G be a graph. An edge-indicator of G is a function a :
10,1} = V(@) such that {a(0),a(1)} € E(G).

Consider the following Markov Chain M = M (G):
The statespace of M is the set of all edge-indicators of G, and
the transitions are defined as follows:

Assume M; = a.

1. pick b € {0,1} u.a.r.

2. pickv € N(a(1l — b)) u.a.r. (here N(v) denotes the open
neighbourhood of v)

3.seta’(b) =vanda' (1 —b) =a(l —b)

4.Set My, = a'

We call a class of graphs G well-behaved if, for each G € G the
Markov chain M (G) converges to a unique stationary
distribution, and the unique stationary distribution is the uniform
distribution.

Which of the following graph classes is well-behaved?

Answer Choices:

A. The class of all non-bipartite regular graphs

B. The class of all connected cubic graphs

C. The class of all connected graphs

D. The class of all connected non-bipartite graphs
E. The class of all connected bipartite graphs.

2 Marc R
£ Queen Mary University of London
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