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(a) detection (b) recovery

Figure 1: Spiked Matrix Model (planted submatrix with elevated mean).

Hy: random n x n matrix with each entry independent with distribution N (0, 1).

Hy: n x n matrix with each index in set S independently with probability k/n. Each entry independent with
distribution N (A, 1) if 4, j € S and with distribution N(0,1) otherwise.
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2logn vn n

size of planted clique

o

Figure 0: Planted clique.

Hy: G(n, %) random graph on n vertices where each edge is present independently with probability 1/2.

Hy: G(n,k, %), random graph on n vertices where each vertex is part of ‘community’ S independently with
probability k/n. Each edge ij is present independently either with probability 1 if ¢,5 € S or with probability

1/2 otherwise.



1/2 1/2

1/2 1 a 1/2 1«

(a) detection (b) recovery

Figure 2: Planted dense subgraph.

Hy: G(n,q) random graph on n vertices where each edge is present independently with probability g.

Hy: G(n,k,q,s) with s > 0, random graph on n vertices where each vertex is part of ‘community’ S indepen-
dently with probability k/n. Each edge ij is present independently either with probability ¢ + s if 4,5 € S or
with probability ¢ otherwise.
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1/2 1 a 1/2 1«

(a) detection (b) recovery

Figure 2: Planted dense subgraph.

Hy: G(n,q) random graph on n vertices where each edge is present independently with probability g.

Hy: G(n,k,q,s) with s > 0, random graph on n vertices where each vertex is part of ‘community’ S indepen-
dently with probability k/n. Each edge ij is present independently either with probability ¢ + s if 4,5 € S or
with probability ¢ otherwise.
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Further particulars The course will comprise ~15 lectures and ~5 problems sessions. The assess-
ment, all of which can be done in small groups (up to 2-3), will be exercise sheets (2x25%) and 1
longer project (50%). The first exercise sheet will be out Friday 3rd and due Monday 21st February,
the second will be out Friday 24th March and due 17th April.

For the longer project is to understand the proof of tractability, hardness or impossibility of a partic-
ular problem. List of suggestions will be provided (by 21st April) including some reductions in total
variation from a paper by Brennan and Breser, spectral method to achieve the threshold in stochastic
block from a paper by Lelarge, Bordenave and Massoulié as well as some candidate lemmas which
together will prove some new results (probably a new testing problem where both Hy and H; consist
of different planted structures instead of planted and null: with lemmas to prove low-deg hardness,
find fast algorithms, info-theoretic thresholds). Hand in either ~5-10 pages give or 25 minutes talk
each person end of May / early June.

Dates (provisional) Lectures and problem sessions all in 64119 unless otherwise indicated, and
will start 15min past the hour.

L1 Thu 26th Jan 3-5pm
L2 Wed 1st Feb 3-5pm
L3 Thur 9th Feb 3-5pm
L4 Wed 15th Feb 3-5pm
L5 Wed 22nd Feb 3-5pm
L6 Wed 1st Mar 3-5pm
L7 Wed 8th Mar 3-5pm
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