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Main Topics

e Matrix algebra: addition, multiplication, transpose
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What is a Matrix?

e A matrix is an array of numbers

all ain e aip

azy ann L. A
A =

aml A2 ... Amn

* The above matrix A has m rows and n columns;itisanmxn
matrix. It’s size is m x n.
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Matrix: Multiplying by a number

* If k is a number, we define kA to be the matrix whose ele-
ments are k times those of A; that is kA has (i, j)th entry ka;;.

For example,
8 1 3 9 24 3 9
1 3 5 |= 12 3 9 15
52 3 6 15 6 9
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Matrix Addition

¢ |f A and B are two matrices of the same size, then we define
A + B to be the matrix whose elements are the sums of the
corresponding elements in A and B.

* The (i,j)th entry of the matrix A + B is a;; + b;;, where a;; and
b;; are the (i, j)th entries of A and B, respectively.

e For example,
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Matrix Addition

A+(B+C)=(A+B)+C
k(A + B) = kA + kB
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Matrix Multiplication

* Suppose A and B are matrices such that the number (say n)
of columns of A is equal to the number of rows of B, then the
product is defined. Otherwise, A and B cannot be multiplied.

e |f you multiply a matrix of size m x n and n x p, then the
resulting matrix is of size m x p.

e For example, consider the following matrices (with A being
of size 2 x 3 and B being of size 3 x 4

by1 by by by

A:<a11 an  ais
b3 bz b3z b

bi1 by biz by
B:
a1 axy axp

¢ Then the matrix product is the following (with size 2 x 4)

A= €11 €12 €13 Cl4
€21 €2 (€23 (24



Matrix Multiplication

ci1 = (an x by
ci2 = (an x by
c13 = (an x bz
ci4 = (an x by
c21 = (a2 x by
2 = (az X bpy
23 = (az1 x b3
c24 = (az x by
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Matrix Multiplication

A(BC) = (AB)C
AB+C)=AB+AC

AB # BA

For example, if

then
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Transpose of a Matrix

¢ The transpose of a matrix is an operator that switches the
rows and columns so that the matrix flips over its diagonal.

(i

* Then, the transpose of A is given by

1 35
T _
v=(5i5)

(A7) = A

* Suppose we have

(o)W SN )

¢ Note that
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|dentity Matrix

¢ A particularly useful matrix is the identity matrix, which has
the number 1 in each of the positions on the ‘main diagonal’
and 0 elsewhere

1 0 0
0 1 0
I = c .
0 0 1

* Note that I is a square matrix; the number of rows equals
the number of columns.
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