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A vector is a quantity that has both magnitude and direction.
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A geometric approach

Given two points A and B, the vector v = ~v =
#    »

AB = AB is the vector
with initial point A, points in the direction of B (from A) and has
magnitude equal to the length of the line segment |AB|.
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Algebra of geometric vectors

Adding

Given two vectors #»v and #»w, the vector #»v + #»w is the vector with the
same initial point as #»v and the same terminal point as #»w.

Subtracting

Given two vectors #»v and #»w, then the vector − #»v is the vector with the
same magnitude as #»v , but with opposite direction to #»v and
#»w − #»v = #»w + (− #»v ).
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Scalar multiplication

If c is a scalar and #»v a vector, then the scalar multiple c #»v is the vector
with with magnitude |c| times the magnitude of #»v , and with the same
direction as #»v if c > 0 and opposite direction if c < 0. If c = 0 we get
the zero vector

#»
0 .
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An algebraic approach

Given two points A(x1, y1, z1) and B(x2, y2, z2), then
#    »

AB = 〈x2 − x1, y2 − y1, z2 − z1〉. The coordinates of
#    »

AB are called the
components of

#    »

AB

A position vector is a representation of a vector with its initial point
at the origin.

The magnitude of #»v = 〈v1, v2, v3〉 is | #»v | =
√
v21 + v22 + v23.
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Algebra of component vectors

Let #»v = 〈v1, v2, v3〉 and #»w = 〈w1, w2, w3〉.

Adding
#»v + #»w = 〈v1 + w1, v2 + w2, v3 + w3〉
#»v − #»w = 〈v1 − w1, v2 − w2, v3 − w3〉
c #»v = 〈cv1, cv2, cv3〉

A unit vector is a vector with length 1.

Three special vectors
#»
i = 〈1, 0, 0〉, #»

j = 〈0, 1, 0〉 and #»

k = 〈0, 0, 1〉

January 31, 2020 7 / 7


