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Let a compact Lie group G act smoothly, faithfully on a connected smooth manifold

M. Then

dimG ≤
1

2
dimM(dimM + 1)

proof by constructing Riemannian metric

The only compact connected Lie group that can act faithfully on a torus is itself

There are smooth manifolds which does not admit action by any compact Lie group [1] [2]
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