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3.1 Operations with Matrices

Matrix:

A:[aij]: d3; dg dg 0 dap e M.




3.1 Operations with Matrices

= I-th row vector

R=[a, a, .. a,] row matrix

= J-th column vector




3.1 Operations with Matrices

« Diagonal matrix:

A=diag(d,,d,,... ,d ) = xn




3.1 Operations with Matrices

« EX;

An=[, 5 ¢ =l

= n=[1 2 3], r,=[4 5 6]




3.1 Operations with Matrices

=« Equal matrix:

If A = [a” ]mxn’ B — [bij]mxn

Then A=B ifandonlyif a; =b; V1<i<m, 1<j<n




3.1 Operations with Matrices

« Matrix addition:

A = [a” ]mxn ) B — [blj ]mxn
A+ B =[a; ] 105 Jn =125 + Bj Jmr




3.1 Operations with Matrices

= Scalar multiplication:
A=[a;]n., C:scalar CA = [cay; ]

= Matrix subtraction:
A-B=A+(-1)B




3.1 Operations with Matrices

= Matrix multiplication:
A= [ ]n. B =[5 [
AB = [a; ] [Bi Joxp = [Cii I
L ]

Size of AB

A bl' ‘I‘a.lzbzJ +...+ ambm




3.1 Operations with Matrices

- EX : (Find AB)

- o
A= 4 -2 B =[
- 5 O_

-3 2]
4 1

-4)  ((1H@+E)) ]




3.1 Operations with Matrices

= Matrix form of a system of linear equations:
[ Ay X; + X, +...4 Ay, X, = b,

a X +a X i
J g T AT X, =D,

m linear equations

A Xyt Xyt QX = bm




3.1 Operations with Matrices

= Partitioned matrices: ,
Submatrix




3.1 Operations with Matrices

= Three basic matrix operators:
(1) matrix addition
(2) scalar multiplication

(3) matrix multiplication




3.2 Properties of Matrix Operations

= Properties of matrix addition and scalar multiplication:
A,B,CeM_ ., ¢, d:scalar
(1) A+tB=B+A
2) A+(B+C)=(A+B)+C

OA




3.2 Properties of Matrix Operations

= Properties of zero matrices:
AeM_..,c:scalar

(1) A+0,.,=A
(2) A+ (-A) =0,.,
(3) cA=0,,,= c¢c=00rA=0,,,

ne set of




3.2 Properties of Matrix Operations

= Transpose of a matrix:

|5-11 d, O @,

d U a
e

mxn

ml




3.2 Properties of Matrix Operations

= Properties of transposes:

(1) (A") =A
(2) (A+B)' =A" +B'

(3) (cA)" =c(A")




3.2 Properties of Matrix Operations

= Symmetric matrix:

Asquare matrix Ais symmetric if A=AT

= Skew-symmetric matrix:

A square matrix A is skew-symmetric if AT =-A




3.2 Properties of Matrix Operations

= EX;

If A= IS a skew-symmetric, find a, b, c?

SO w N

1
0
C

o oo O

AA" IS symmetric




3.2 Properties of Matrix Operations

= Real number:
AB = BA (Commutative law for multiplication)

« Matrix:
AB = BA

mxnnxp

Iituations:

Ined, BA1s undefined.




3.2 Properties of Matrix Operations

= Real number:
ac=Dbc, c#0
= a=>b (Cancellation law)

= Matrix:
=BC C=0




3.3 The Inverse of a Matrix

= INverse matrix:

Consider Ae M,
there exists a matrix B € M, , such that AB =BA=1_,

(1) Ais invertible (or nonsingular)

S the inverse of A




3.3 The Inverse of a Matrix

= Thm: (The inverse of a matrix is unique)
If B and C are both inverses of the matrix A, then B = C.

Pf:
AB=1= C(AB)=Cl = (CAB=C

B =C




3.3 The Inverse of a Matrix

« Thm : (Properties of inverse matrices)

If A Is an invertible matrix, k is a positive integer, and c is a scalar

not equal to zero, then

(1) A is invertibleand (A1) *'=A

A1




3.3 The Inverse of a Matrix

« Thm : (The inverse of a product)

If A and B are invertible matrices of size n, then AB Is invertible and

(AB)1=BLA™

A= (Al) Al=AA = |



3.3 The Inverse of a Matrix

= Thm : (Systems of equations with unigue solutions)
If A'is an invertible matrix, then the system of linear equations
AX = b has a unique solution given by

x=A"b
Ax=Db




3.4 Elementary Maftrices

= Row elementary matrix:
An nxn matrix is called an elementary matrix if it can be obtained

from the identity matrix I, by a single elementary operation.

= Three row elementary matrices:

R, =1,(1)

Interchange two rows.

0) Multiply a row by a nonzero constant.

0 another row.



3.4 Elementary Maftrices

« Thm: (Representing elementary row operations)

Let E be the elementary matrix obtained by performing an
elementary row operation on | .. If that same elementary row
operation is performed on an mxn matrix A, then the resulting
matrix is given by the product EA.




