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(c)
AT Axy = ATb holds if xq is a local maximiser or minimiser of 7(x).
ATb has no dependence on x and is thus constant.
rank(A) = rank(A”) = rank(ATA) = k
= AT A is a k x k matrix of rank k.
= There exists a unique xq such that ATAx,=ATb

= r(x) has one global extremum.

r(x) =||b - Ax|]* >0V x

= If r(x) has only one global extremum, it must be a global minimum.

.. 7(x) has a global minimiser and no other extrema.
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= ATAx+ X x=A"b
= (ATA +I)x = A"b
We just showed that x, is a solution of this linear system.
= X, is a maximiser or minimiser of ||b — Ax||? + A||x||?
ATb has no dependence on x and is thus constant.
ATA + )l is a k x k matrix of rank k.
= X, is a unique solution of this linear system.

= ||b — Ax||* 4+ \||x||* has one global extremum at xy.
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= If | |b—Ax||>*+)||x||? has one global extremum, it must be a global minimum.

. Xy is the only minimiser of ||b — Ax||* 4+ \||x]|?
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