Math 2550 - HW 6 - Part 1

Vector spaces

1. Let V = R3 and F = R. We talked about how V is a vector space over
F'in class using the usual vector addition and scalar multiplication:

(z,y,2) +{a,b,c) = (x+a,y+bz+c)
a-(z,y,2) = {az, oy, az)

In this exercise you will verify some of the parts of the vector space
definition.
(a) List four elements from V' and four elements from F'.
(b) Verify part 3 of the vector space definition: If ¢ and @ are in V,
then U+ @ = @ + v.
(c) Verify part 9 of the vector space definition: If « is a scalar in F'
and ¢ and o are vectors in V, then a - (V4 W) = o - W + o - U.

2. Let V = P, and F = R. Recall that
Py, = {a + bx + cz? | a, b, c are real numbers }

We talked about how V' is a vector space over F'in class using the usual
polynomial addition and scalar multiplication:

(ag +box + cox?) + (a1 + b1z +c12°) = (ag+ay) + (bg+b1)x + (co+c1) 2

a-(a+ bz + cx?) = aa + abz + acx?

In this exercise you will verify some of the parts of the vector space
definition.
(a) List four elements from V' and four elements from F.

(b) Verify part 4 of the vector space definition: If ¥, @, Z are in V,
then (V4 W) + 2= 0+ (W + 2).

(c) Verify part 8 of the vector space definition: If a and [ are scalars
in ' and ¥ is a vector in V', then (af8) - =« - (5 - V).



3. Let

a and b are real numbers}

a 1
=)
and F' = R.

For addition we will use the usual matrix addition:

c d gh_c—i—gd—i—h)
e )7\ ) T et Fa

For scalar multiplication we use the usual scalar multiplication:

a.(c d)_(ac ad)
e f)  \ae af

(a) List out four elements from the set of vectors V.

(b) Show that V' is not a vector space over F' using the addition and
scalar multiplication above.
[Hint: Do this by showing that V' doesn’t satisfy part 1 of the
definition of a vector space. Recall that part 1 says: if ¥ and W
are in V, then ¥+  is in V]

4. Let V =R? and F = R.

For addition use the usual vector addition:
(z,y) + (a,b) = (x +a,y +b)

Define a new scalar multiplication as follows:
a-(z,y) = (20, 2ay)

(a) List out four elements from the set of vectors V.

(b) Compute 3 - (1, —2) using the scalar multiplication given above.

(c) Show that V' is not a vector space over F' using the addition and
scalar multiplication above.

[Hint: Do this by showing that V' doesn’t satisfy part 7 of the
definition of a vector space. Recall that part 7 says: if a is a
scalar in F' and ¢'is in V then 1 -7 = 7]




