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Exercises: practise the `short-hand' vector-matrix algebra

For a reminder of the general rule of multiplication of two matrices, see the Maths Primer, �1.6

� uTv is the product of a 1× n with an n× 1 vector (inner product). Result is a 1× 1 matrix (a scalar!). u1
...
un

T v1
...
vn

 =

(
u1 · · · un

)  v1
...
vn

 = u1v1 + . . .+ unvn.

� uTAv is the product of a 1× n with an n× n vector with an n× 1 vector (inner product in a particular metric). Result is a 1× 1
matrix (again). (

u1 · · · up
)  A11 · · · A1n

... . . . ...
An1 · · · Ann

 v1
...
vn

 =

(
u1 · · · up

)  A11v1 + · · ·+ A1nvn
...

An1v1 + · · ·+ Annvn


= u1 (A11v1 + · · ·+ A1nvn) + . . .+ up (An1v1 + · · ·+ Annvn) .

� uvT is the product of an n× 1 matrix with a 1×m matrix (outer product). The result is an n×m matrix. u1
...
un

 (
v1 · · · vm

)
=

 u1v1 · · · u1vm
... . . . ...

unv1 · · · unvm

 .

Same rule, di�erent matrices.


