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Basic notation
• A matrix with real-valued entries, m rows, and n
columns

A ∈ Rm×n

• Aij denotes the entry in the ith row and jth
column



• A (column) vector with n real-valued entries

x ∈ Rn

• xi denotes the ith entry



The Transpose

• The transpose operator AT switches rows and
columns of a matrix

Aij = (AT )ji

• For a vector x ∈ Rn, xT ∈ R1×n would represent
a row vector



Elements of a Matrix
• Can write a matrix in terms of its columns

A =

 | | |
a1 a2 · · · an
| | |


• Careful, ai here corresponds to an entire vector
ai ∈ Rm, not an element of a vector



• Similarly, can write a matrix in terms of rows

A =


– aT1 –
– aT2 –

...
– aTm –


• a1 ∈ Rn here and a1 ∈ Rm from previous slide are
not the same vector


