
> V1

[1] 1 2 3 4 5 6 7 8 9 10

> V2

[1] 4 8 12 16 20 24 28 32 36 40

> V1 * V2

[1] 4 16 36 64 100 144 196 256 324 400

The “outer product” of a n * 1 element vector with a 1 * m element vector will result in
a n * m element matrix. (The dimension of the resulting product is the outer dimensions
of the two vectors in the multiplication). The vector multiply operator is %*%. In the
following equation, the subscripts refer to the dimensions of the variable.

nX1 ∗1 Ym =n (XY )m (1)

> V1 <- seq(1, 10)
> V2 <- seq(1, 4)
> V1

[1] 1 2 3 4 5 6 7 8 9 10

> V2

[1] 1 2 3 4

> outer.prod <- V1 %*% t(V2)
> outer.prod

[,1] [,2] [,3] [,4]
[1,] 1 2 3 4
[2,] 2 4 6 8
[3,] 3 6 9 12
[4,] 4 8 12 16
[5,] 5 10 15 20
[6,] 6 12 18 24
[7,] 7 14 21 28
[8,] 8 16 24 32
[9,] 9 18 27 36
[10,] 10 20 30 40

The outer product of the first ten integers is, of course, the multiplication table known to
all elementary school students:

4


