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

[,1] [,2] [,3] [,4] [,5] [,6] [,7] [,8] [,9] [,10]
[1,] 1 2 3 4 5 6 7 8 9 10
[2,] 2 4 6 8 10 12 14 16 18 20
[3,] 3 6 9 12 15 18 21 24 27 30
[4,] 4 8 12 16 20 24 28 32 36 40
[5,] 5 10 15 20 25 30 35 40 45 50
[6,] 6 12 18 24 30 36 42 48 54 60
[7,] 7 14 21 28 35 42 49 56 63 70
[8,] 8 16 24 32 40 48 56 64 72 80
[9,] 9 18 27 36 45 54 63 72 81 90
[10,] 10 20 30 40 50 60 70 80 90 100

The “inner product” is perhaps a more useful operation, for it not only multiplies each
corresponding element of two vectors, but also sums the resulting product:

inner.product =
N∑

i=1

V 1i ∗ V 2i (2)

> V1 <- seq(1, 10)
> V2 <- seq(11, 20)
> V1

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

> V2

[1] 11 12 13 14 15 16 17 18 19 20

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

[,1]
[1,] 935

Note that the inner product of two vectors is of length =1 but is a matrix with 1 row and
1 column. (This is the dimension of the inner dimensions (1) of the two vectors.)
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