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After following this module, students are expected to be able to perform opemtions
on matrices such as addition, subtmetion, multiplication and can determine other operations

that can only be performed on matrices such as determinant, tmnspose, and matnx imvemse.

5. INTRODUCTORY THEORY Definition of Matrix

A matrix is a set of numbers amnged in a rectangular shape based on the order of
rows and columns. The numbers that make up the matrix are called elements. Matrices
are expressed in the torm mxn where m denotes rows and n denotes columns. Example of

a 3xd omlered mutmx A
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@ Bp1ez .. 2xz A referred to as elements of matriz A while the indices 11 ... 33 indicate

the mw and column of element a, for example @y; means element a is in row 1 and column
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Types of Matrices

1. Row matrix
P=2-13)
2. Column matrix
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3, Fero matrix
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4. Sqguare matrix
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5. Upper triangular matrix
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6,  Lowrer trimngu br mastrix
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7. Dhimponal matnx
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8. Identty matrx
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9. Singular matrix

Matnx with zem determinant
2

po¢ %
48

Operations on Matrices

1. Matrix Summation
For example, it there are two matn ces, namely matnx A and matrix B. if matrix C is the sum
matrix of A and B, then matrix C can be obtained by summing up each element in matrix A that
i aligned with each element in Matrix B. Theretore, the rquirement for two or more matrices to
be summed is that they must have the same order.
Matrix addition has the following properties:
»  Commutati
ve
A+B=B+A

e Associative



(A+B4C=A4{bs)
»  Fem matrix
A=A
2. Matrix Reduction
Suppose there are two matmces, namely matrix A and matrix B. if mamx C is the subtraction
matrix af A with B then matrix C can be obtained by subtracting each element in matrix A that is
aligned with each element in Matrix B. theretore the requirement that two or more matnees can
be subtmeted is that they must have the same order.
Matrix subtraction has the snme properties as matrix addition.
3. Matrix Mo loplication
a.  Matrix multiplication with scalars
Suppose there is a matrix A of order m X nand a real number (scalar) that is k. the
multiplication between marix A and scalar k is denoted kA which is obtained by
multiplying each element of matrix A by scalar k. all matrices of arbitrary order can be
multiplied by a real mumber {scalar).

all U dhn kﬂ]] rar kﬂh
ka =k[ ]= [ ek ]
el ' anm kilmy = Eflam

b. Muoltiplication betweon

matrices
Suppose there are two matrices, namely matrix A with order m x p and matrix B with order p x
n. The multiplication of matrices A and B is denoted A x B which is obtained trom the sum of
the product of the coresponding elements in the i-th mw of matrix A with the j-th column in
matrix B with i= 1,23 . mandj= 123 n.
The requirement for tan matrices to be multiplied is that the first matrix must have the
same number of columns as the mumber of rows in the second matrix. The omder of the
matrix mesulting from the multiplication of two matrices is the mimber of first rows times
the number of second columns, for example the multiplication of 2 2x3 matrix with a 3x2
matrix.
Multiplication between two matnces has the tollowing properties:
»  Associative
{AxBmC = Ax{Bx(C)
* Distributive
Ax{B4C) = {Ax B+ AxC)
¢  Multiplication with a zero matnx will result in 2 zero matnx

»  Axil=i(l



4. Matrix Transpose

The transpose of 2 matrix is a new matrix generated by moving a mw element to a eolumn

element, denoted AT e.g.

a b a d g
A=d ¢ f -*»AT=b eh
gh i g i f

5. Matrix Determinant
Deterninant is the value that can be caleulated from the elements of a square matrix. The
determinant of matrix A is denoted det{A), det A, or [4],
Determinant of 2x2 omder matrix

a b
Suppose the matriz A
=FF I:r: d]
a b
d'-'-‘la"l-‘—'lf d|=ad - be

6. Matrix Inverse
Inverse of 2x2 order matnx
Suppose A = Ifﬂ b]wiﬂi ad - be # 0, the inverse of matrix A can be found by :
e d
Al o 1 I: i) -h 1 d-b }

RNy e Gekke

6. STEP WOREK

Matrix writing can be written as tollows

> gm0, 2 30 5 G
14
25
36
A= Mapie{[[1.0,5 [2,4.6 [5.7.9]])
153
246
379

# o= Marwe| [1,2], [2.4]])
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Or you can also input the matrix in the maple menu on the lett under "common sy mbals®.

“Note that snme opemtions on matrices larger than 2x2 in maple 13 can only be applied when creating the

matrix through this menu such as the determinant multiplication operation etc.
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> g d = Marix([[1. 55 [0 9]])
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w2 = Atwseed [1 1L OLI0, 0T

010

mid = Muswe] [21],[5 2]])
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e = Mgy [1.4][1.111);
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7. TASK
Tt i AL 43 12 . -
o P P 1 - i =dh 9 =3f]
mo= L T | hp, = ; Ig mi= |25 -2 Hr1 = == 1'| ;I:]
o 2" | a1 =50 o e
23 -1 -4 t4 Fl
Specity

(1} Inverse of marx ml and then its determinant
{2} Multiplication of m2 matrix with itself

{3 Transpose m2

{41 The result of number 3 is then summed with md
{51 Determinant of mo.(2)



