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» Most widely used ones: 1-norm, 2-norm, oo-norm
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Matrix 1-Norm

Proof.
Let k € {1,...,n} be such that [|ax|ly = maxj—1_.» [|&jl1-

Consider any v € C" with ||v|[ = 1.

[Av]l1 = |lvia; + veaz + - - + Vpanll4
< |willlarlls + |valll@zll1 + -+ + [Vvalll@nl|+
< (il +vo| + -+ val) [lakllt = llal1-
[[vil1=1

This shows that

[All1 < llakllh = max |ajls.
j=1,..,n

e
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Matrix 1-Norm

It suffices to find v € C" with ||v||; = 1 satisfying

[AVI[1 = [[ax]]s-
Specifically, for the kth column e of /,, we have ||ek||; = 1 and

|Aexll+ = [lal1-

This completes the proof of

Alr = max Av = aglly = max | a .
(14l = ,_mex _1avii) = (lads = max la )
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Theorem (Characterization of the co-norm)

For every Ae C™"  we have
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Frobenius Norm

Given A ¢ C™N,

m n
IAlF = |> ) & = ,/trace(ATA).
j=1 k=1

» Not induced by any vector norm.



