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Problem Set 2
Due Date: June 22, 2017

1. Let λ1(M) ≤ λ2(M) ≤ · · · ≤ λn(M) be the eigenvalues of any matrix M . The
Courant-Weyl inequalities state that for symmetric real matrices A and B,

λi(A+B) ≤ λj(A) + λi−j+n(B)

for 1 ≤ i ≤ j ≤ n and

λi(A+B) ≥ λj(A) + λi−j+1(B)

for 1 ≤ j ≤ i ≤ n.

Prove the inequalities. (Hint: recall the proof of the interlacing theorem. Now
we need to think about three different vector spaces, for A+B, A, and B).
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