Example 2: Show that the set Mays of all 2 x 3 matrices together with the usual opera-

tions of matrix addition and scalar multiplication is a vector space
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Remarks:

1) When working with matrices we use the standard notation + and ¢ for addition
and scalar multiplication and reserve the notations @ and © for when we are
talking about vector addition and scalar multiplication.

2) Using the same methods as in Ex#2 we can show that M, (the setof all m x n
matrices) is a vector space. The operations of + and ¢ hold, and we use the

notation ( M__,,, X, *) to represent that.

3) Are 2x3 matrices vectors? Yes, as elements of a vector space.

How does this relate to the old definition of a vector was an n-tuple of
numbers?

ANY VECTOR in any FINITE DIMENSIONAL vector space can be written
#| as an ordered list of numbers (even if you naturally would not do so).

In Ex #2 we could have written A as ( a,;, 55, 813, 831, Az, 853) @ 1X6 vector or
as a 2x3 matrix. The operations would still hold, as would the definition of a

vector space.
In fact ( M, +, *) is equivalent to ( R®, +, )

% This is an extremely important fact/result in linear algebra. .
Any finite dimensional vector space can be represented as ( R, +, ¢) with an

appropriate n.




