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Questions

1) Define the following 

 i) Linear combination of vectors

 ii) Linear dependence of vectors

 2) Prove that the following set of vectors is a spanning set of R3

U = (1, 0, -1)   V = (2, 1, 3)   W = (1, 1, -4)

3) State 4 axioms of a vector

Answer

1i) A linear combination of two or more vectors is the vector obtained by adding two or more vectors (with different directions) which are multiplied by scalar values.
1ii) A set of vectors is said to be linearly dependent if at least one of the vectors in the set can be defined as a linear combination of the others; if no vector in the set can be written in this way, then the vectors are said to be linearly independent.

2) U = (1, 0, -1)     V = (2, 1, 3)     W = (1, 1, -4)

Let a, b, c be constants
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a + 2b + c = x

b+ c = y

-a + 3b - 4c = z

Therefore since neither x, y nor z are equal to zero it can be said that the afore mentioned set of vectors U, V, W can span R3 

4) 

1 if u and v are objects in V, then u+v is in V

2 u+v = v+u

3 u+(v+w) = (u+v)+w

4 There is an object 0 in V called a zero vector for V, Such that 0+u = u+0 = u

5 For each u in V, there is an object -u in V, called a negative of u, such that u+(-u) = (-u)+u = 0

6 If k is any scalar and u is any object in V, then ku is in V.

7 k(u+v) = ku + kv

8 (k+m)u = ku+mu

9 k(mu) = (km)(u)

10 1u = u
