Homework set 1 — APPM5440, Fall 2009
From the textbook: 1.3, 1.4, 1.5.

Problem 1: Consider the set R" equipped with the norm
n 1/p
lllly = | D lagl”
j=1

(a) Prove that || - ||, is a norm for p = 1.
(b) Prove that || - ||, is a norm for p = 2.

(c) Prove that plirrgo |||, = jpax. |z

(d) For z,y € R™, let dhamming (2, y) denote the number of non-zero entries of z —y.

IS dhamming @ metric on R"? Prove that dhamming (Z,y) = h{% [z —yl[D-
P

Problem 2: Set I = [0, 1] and consider the set X consisting of all continuous
functions on I. Define an addition and a scalar multiplication operator that make
X a normed linear space.

(a) Which of the following candidates define a norm on X:

o |[flla= sup [f(z)]
0<z<1

Ifllb = sup [f(z)]

0<z<1/2

1flle = sup |f(z)[?
0<z<1

1 flla=2 sup [f(z)]
0<z<1

1flle = sup (1 +cosz)|f(z)]
0<z<1

A1l = 1f(0)] + sup |f(z)|
0<z<1

o [[flle = [£(0)]
(b) Prove that

1
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is a norm on X.

(c) Prove that with respect to the norm given in (b), the space X is not complete.



