MMAT5010 2223 Assignment 4

Q1. For each x € R™,

n
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Therefore, the norms ||-||2 and ||-||s are equivalent.

Q2. Recall that
|7 = sup{||Tz|| : = € R?, [l|| = 1}.

Note if x = (x1,22) € R?, then Tz = (21 + 222, 3x5). Thus
[Tz|| = max(|zy + 22|, [3x2]) < max(|z1] + 2|x2l, 3|za]) < 3|z

This shows ||T|| < 3. We guess that || ]| = 3, and to show it, we want to find
r € R?2 ||z =1 and ||Tz|| = 3. We may take z = (0,1) or (1,1).

Q3. To show T is discontinuous it needs to show that T is unbounded on
the ball B,,. Let e = (0,0,...,0,1,0,...)(k-th entry is 1, others are 0). Note
that ey € By, and Te, = ke, ||Tex|| = k. Hence ||T|| cannot be bounded on
B
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