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1.  Define a vector space.

2. Show that the vectors  A = (1,1, 1), B = (1, 2, 3,), C  = (1,5,8)  spans R3.

3.  Are the vectors P= (1,2, 3),  Q= (3, 2, 1), R = (0,0,1)  a basis for R3 ?

Answer

1. Vector space is a space consisting of vectors, together with the associative and commutative operation of addition of vectors, and the associative and distributive operation of multiplication of vectors by scalars.

2. a(1, 1, 1) + b(1, 2, 3) + c(1, 5, 8) = (x, y, z)

   a+b+c = x

   a+2b+5c = y

   a+3b+8c = z

  Therefore since niether x, y, z are equal to zero, vectors A, B, C can span R3 

3. To find if the vecrors are a basis for R3 we check if the vectors are linearly independent

Therefore we find the determinant of a matrix using each vector as a column :

Column 1 (P) = (1, 2, 3)

Column 2 (Q) = (3, 2, 1)

Column 3 (R) = (0, 0, 1)

Let matrix be A

|A| = 1((2*1)-(0*1)) - 3((2*1)-(0*3)) + 0((2*1)-(3*2)) 

     = 1(2-0) - 3(2-0) + 0(2-6)

     = 1(2) - 3(2) + 0(-4)

     = 2 - 6 + 0

     = -4

Therefore since the vectors are linearly independent, then they are a basis of R3
