2 Sets, Functions, Sequences, and Sums

2.6 Matrices

1. A matrix A = [a;,] is a rectangular array of numbers with m rows and n columns

(1 <i<m,1<j<n). Each entry of the matrix is identify by its indices, such as
aj 2 is the entry in the first row second column.

2. The sum of matrices A = [a,;] and B = [b;;] is A+ B = [a;; + b; ], i.e. adding
elements in the corresponding positions

3. The difference of matrices A = [a;;] and B = [b;;] is A — B = [a;; — b;,], i.e.
subtracting the elements in the corresponding positions

4. The product of an m x n matrix A = [a; ;] and an n X p matrix B = [b; ;] is the
m x p matrix AB = [¢; j], where ¢;; = a;1bi; + @iobaj + -+ 4 @inbnj = D> p_y airbyj
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Figure 1: A diagram showing the multiplication of a 4 x 2 matrix A, by a 2 x 3 matrix B
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Figure 2: An example of multiplying a 2 x 3 matrix by a 3 x 4

5. To “divide” matrices, we introduce the inverse of a matrix, for a 2 x 2 matrix A=! =

-1 . d —b
{a b} = —1 [d b} = {“d_bc “d;bc} , where ad — bc # 0

ad—bc | _ —c
c d ¢ a ad—bc  ad—bc

6. We “divide” two matrices A and B by multiplying by the inverse: AB™!



7. Note the following: A+ B=B+ A A—B+# B — A, AB+# BA,, AB™' # B~ 'A
8. A transpose of a matrix A = [a; ;] is AT = [a;]

9. The Boolean matrices (or zero-one matrices) are matrices whose entries are 0 and 1

O =

The identity matrix A =

1 ifa=1orb=1

0 otherwise

The join of two elements: a Vb = {

1 ifa=land b=1

0 otherwise

The meet of two elements: a A b= {

ain Vb apVbie - a1, Vi,
e The join of two nxm matrices Aand Bis AVB = 21 \/ b @12 Vb e dom Vb
ap1 \/ b1 Gme \/ bma G \/ brm
ain Nbir aipANbiz -0 a1 Abiy
e The meet of two nxm matrices A and B is AAB = 21 A ba 012 /\ R /\ bom
Q1 /\ b1 Umo /\ b - Gmm /\ brm

The Boolean product of an mxn matrix A = [a, ;] and an nxp matrix B = [b; ;]
is the mXp matrix A@B = [Ci,j]u where Cij = (aﬂ/\blj)\/(aig/\bgj)\/- : \/((lm/\bn])
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