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MATRIX EXPONENTIAL WEIGHTS

Letn > 1beanintegerandd = n*. We identify R? with the space R"*” of square
real matrices of size #. Denote 7 the set of real symmetric positive semidefinite

matrices. Let & = {X € #*, TrX =1} and b : R?” — R U {+oo} defined
as

h(X) {Z:;l Nlogh, it X € %, whered, ..., A, are the eigenvalues of X

+oo otherwise.

1) Prove that % is a closed convex set.

2) Prove that b is well-defined.

3) Prove that b is a regularizer.

5) Compute min b and sup - h. Is the supremum a maximum?

)

)

)

4) Ish s‘tri(f’dy convex? s'trongly convex?

)

6) Give expressions for b* and Vi,
)

7) Define UMD sequences based on regularizer b and derive regret bounds.
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