Linear Algebra, Dr. Wyels, Fall '05


Introduction to Vector Spaces

Sets of Objects for Consideration
A. P, the set of all polynomials with real coefficients

B. W, the set of all column vectors in R3 of the form 
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 for b, c in R.

C. F, the set of all functions with domain R and codomain R.

D. 
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, the set of all 
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 matrices with real-valued entries

E. L, the set of all linear transformations with domain R2 and codomain R2.

Directions:  Each group will receive a different set of objects.  Work together through the questions below.  Once you’re done, refer to the definition of a vector space (Section 4.1) to determine whether your set is a vector space.

1. Is your set nonempty?

2. What is a “vector” in your set?

3. How does addition work in your vector space?  How about scalar multiplication?

4. If you take any two vectors in your set, is their sum always in the set?

5. Does the order in which you add two vectors together matter?

6. Does your set have the associative property?  In other words, are (u + v) + w and u + (v + w) the same thing, no matter what u, v, and w are (as long as they’re vectors in your set)?

7. Can you add some vector in your set to every other vector and get back the other vector?  If so, what is this special vector?  (E.g. if your set was the set of all numbers, it would be 0, since 0 + a = a for every other number a.)

8. If your answer to the first part of #7 is “yes”, then does every vector have something you can add to it to get back the special vector?  (E.g. if your set is the set of all numbers, 2 + (-2) = 0, where 0 is the special vector referred to in #7;  -4 + 4 = 0, etc.)

9. If you take any vector in your set and multiply it by any scalar, is the result in your set?

10. Does your set have the distributive property?  In other words, are c(u + v) and cu + cv the same thing, no matter what u and v are (as long as they’re vectors in your set)?  (c is a scalar.)

11. Are (c + d)u and cu + du the same thing, no matter what u is?  (c and d are a scalars.)

12. Are (cd)u and c(du) the same thing?

13. Is 1u the same as u?  (1 is the scalar “1”.)
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