Solution (#966) For x in R™ we define ||x||; = D(0,x) and [|x||,, = §(0,x)
We then have

][, = D0,x) = > lewls  Ixllo = 6(0,%) = max {a], |aal, .., Jzal}
k=1
N1: Note that
[x]l; = 0 and l|x||; = 0if and only if ; = 0 for each 7, i.e. x =0.
X[l = O and |x|| = 0 if and only if z; = 0 for each 7, i.e. x =0.

N2: Let o € R and x € R™. Then
n n
laxll, = laael = ol S Jaxl = laf lIx]l, ;
k=1 k=1

x|l = max{lazi|,..., |azn|} = lafmax{|z1],. .. [zal} =[] [[x]] -

N3: Let x,y € R™. Then by the usual triangle inequality we have

n n n
x4yl = D low+ul <D lewl + D lywl =[xl + llyll ;
k=1 k=1 k=1
Ix+ylle = max{ler+yf,. |z +yal} Smax{fzi],... |zal} +max{y],. .., [ynl} = (X[l +[I¥]le -

Recall that the parallelogram law states that for any v,w we have
2 2 2 2
v+ wl[" +[[v—wl|[" =2[|v][" + 2||w]]".
If we choose v = (1,0), w = (0,1) in R? then

v+ wli+lv-wl] = 2°+2°=8
2V +2|wf = 2x124+2x12 =4,
whilst
v+wlZ +v-w|f = 12+12=2
2|vlZ +2)w|2, = 2x124+2x12=4.

Hence neither of these norms satisfy the parallelogram law.



