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3. (a) We know that /5 is a vector norm, so we just have to check it’s a matrix norm as well.
Now for every to square matrices A, B we have

IABIZ =) (AB):; = (3 awbiy)® <Y (D ai) (Y k) = (Q_aik)- (D biy) = IAIZIBI3
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(B) i ([ Alllp—ps = maxoso 4L > 0 as ||, ||, is a norm. Tf [[[Al|lp,~p, = 0 then
||Az||p, = 0 for every x, which means that Az = 0 for every z as ||, ||, is a norm.
But then A = 0.

. A A A
i |[|cA]|lp—ps = Mmaxso ”ﬁmﬂﬁl = MaXg£o % = |¢| max, £ c\|||xﬁL|§1 = [c||[|Alllp1—p»
_ [[(A+B)z|| |[Az||p1+[| B|] || Az|]
" |||A+B|||f|9plrp2 = M0 T, S MaKe0 T, S Wakeso Ty
x
maxe20 ot = Alllp—p2 + 1Blllp1—p.

4. (a) As A is symmetric then due to the spectral theorem A is orthogonally diagonisable, that
is, there are U orthogonal and D diagonal such that A = UDU".
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”A||2H2:maXH .I‘HQ :maxw:maxH xHQ — max M:max‘)\”
w0 |lzlla w20 [2]l2 w20 |lz|la 220 i T :

(b) Denote the i-th column of A by v;. We have for any x # 0

ldall, _ | Saeoll  s~laslloy
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Thus [[|All[[1-p = mazi[vilp-

5. We want to find real x, ¥y, z such that xb+yp-+ z for b the bagrut mean and p the psychometric
test result will predict in the best way the B.Sc. mean m. In other words, we want to find

the minimum.

by p1 1 my
. by p2 1 N mo
min || y |- |
T,Y,2 . . . 5
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and this can be solved by least-squares.



