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David Kazhdan introduced this notion in the 1960’s, to show that
certain lattices are finitely generated. In fact, each countable group
with Property (T) is finitely generated.The notions plays an important
role in many context, as it turned out.
Finite groups have property (T). Non-finite examples are SLn (Z) for
n ≥ 3. Amenable groups have Property (T) only if they are finite, so
Zn does not have Property (T).
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I

G has Property (T), if in any unitary representation π of G , the
operator π(ρ) has a spectral gap at 1.

If you apply this to ρ operating on `2 (G ), it yields:
The random walk on G converges much faster than expected to a
normal distribution.
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Our new approach uses a sums-of-squares approach and semidefinite
programming.
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Finding a positive semidefinite matrix with linear constaints on the
entries is a semidefinite program. Such programs admit quite efficient
numerical algorithms.
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The last formulation is due to Ozawa, 2014.
It can be checked with semidefinite programming!
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I

shows that numerical methods can attack the abstract group
theoretic question
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I

Other spectral-gap problems via sums of squares.

Thank you for your attention!

