
1. VECTORS IN THE PLANE 5

Vectors are parallel if one is a scalar multiple of the other.

ca k a, in the same direction for c ≥ 0, the opposite direction for c ≤ 0.

Additive inverse:

−a = −ha1, a2i = (−1)ha1, a2i = h−a1,−a2i
k−ak = k(−1)ha1, a2ik = |−1| · kha1, a2ik = kak

Definition. V2 =
©
hx, yi|x, y ∈ R

™
, the set of all two-dimensional posi-

tion vectors.

Definition. A vector space is a set of vectors with the same dimension and
a set of scalars (real or complex numbers) with addition and scalar multiplica-
tion such that for any vectors u,v, and w, and any scalars α and β,

(1) v + w = w + v

(2) (u + v) + w = u + (v + w)

(3) α(βv) = (αβ)v

(4) (α + β)v = αv + βv

(5) α(v + w) = αv + αw

(6) 1v = v

(7) 0v = 0

(8) v + 0 = v

(9) For each v there is −v such that v + (−v) = 0


