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According to Mathworld [2], the spectral norm of a matrix is the natural
norm induced by the L2-norm,

‖A‖ = max
‖~x‖2=1

‖A~x‖2, (1)

where ‖ · ‖2 denotes the L2-norm. The trace norm1 of a matrix X , denoted
‖X‖Σ, is the sum of singular values of a matrix. Fazel et al. [1] note the the
spectral and trace norms are dual to each other. The trace norm can be defined
as the maximum over matrices of spectral norm 1 or less of the trace of a matrix
product,

‖X‖Σ = max
Y :‖Y ‖≤1

tr(Y T X), (2)

where tr(·) denotes trace of the argument. The duality allows us to define the
spectral norm similarly,

‖X‖ = max
Y :‖Y ‖Σ≤1

tr(Y T X). (3)
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1The trace norm is also known as the nuclear norm and the Ky-Fan n-norm.
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