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INTRODUCTION:
⚫ A matrix (plural matrices) is 

a rectangular 
array or table of numbers, sym
bols, or expressions, arranged 
in rows and columns.

⚫ An m × n matrix: the m rows 
are horizontal and 
the n columns are vertical. 
Each element of a matrix is 
often denoted by a variable 
with two subscripts. For 
example, a2,1 represents the 
element at the second row and 
first column of the matrix.



TERMS USED IN MATRICES:
⚫ Element: An 

individual item in a 
matrix.

⚫ Rows: The horizontal 
line of entries in a 
matrix

⚫ Columns: The vertical 
line of entries in a 
matrix



TYPES OF MATRICES:
⚫ Row matrix: A matrix with a 

single row.
⚫ Column matrix: A matrix with a 

single column.
⚫ Square matrix: A matrix which 

has the same number 
of rows and columns.

⚫ Identity matrix: An Identity 
Matrix has 1s on the main 
diagonal and 0s everywhere. 

⚫ Diagonal matrix: A diagonal 
matrix has zero anywhere not 
on the main diagonal.

⚫ Scalar matrix: A scalar matrix 
has all main diagonal entries 
the same, with zero everywhere 
else.

⚫ Null matrix: A matrix whose all 
elements are zero.



TRANSPOSE of a matrix
⚫ The transpose of a matrix can be defined 

as an operator which can switch the rows 
and column indices of a matrix i.e. it flips 
a matrix over its diagonal.

⚫ Properties of Transpose of a Matrix
(i) Transpose of the Transpose Matrix
⚫ If we take transpose of transpose matrix, 

the matrix obtained is equal to the 
original matrix. Hence, for a matrix A,

⚫ (A′)′ = A
⚫ What basically happens, is that any 

element of A, i.e. aij gets converted 
to aji if transpose of A is taken. So, taking 
transpose again, it gets converted to aij, 
which was the original matrix A.

(ii) Addition Property of Transpose
⚫ Transpose of an addition of two matrices 

A and B obtained will be exactly equal to 
the sum of transpose of individual matrix 
A and B.

⚫ This means,
⚫ (A+B)′ = A′+B′



(iii) Multiplication by 
Constant

⚫ If a matrix is multiplied 
by a constant and its 
transpose is taken, then 
the matrix obtained is 
equal to transpose of 
original matrix multiplied 
by that constant. That is,

⚫ (kA)′ = kA′, where k is a 
constant

(iv) Multiplication Property 
of Transpose

⚫ Transpose of the product 
of two matrices is equal to 
the product of transpose 
of the two matrices in 
reverse order. That is

⚫ (AB)′ = B′A′



ADJOINT AND INVERSE OF A 
MATRIX: 

⚫ The adjoint  of 
a matrix (also called 
the adjugate  of 
a matrix) is defined as 
the transpose of the 
cofactor matrix of 
that particular matrix. 
On the other hand, 
the inverse of 
a matrix A is 
that matrix which 
when multiplied by 
the matrix A give an 
identity matrix.



SYMMETRIC AND 
SKEW-SYMMETRIC MATRICES:

⚫ A matrix is symmetric if 
and only if it is equal to 
its transpose. All entries 
above the main diagonal 
of a symmetric matrix are 
reflected into equal 
entries below the 
diagonal. 
A matrix is skew-symmet
ric if and only if it is the 
opposite of its transpose. 
All main diagonal entries 
of a skew-symmetric 
matrix are zero.



HERMITIAN AND 
SKEW-HERMITIAN MATRICES:

⚫ Hermitian matrix: A square 
matrix such that aij is the 
complex conjugate of aji for 
all elements aij of the matrix 
i.e. a matrix in which 
corresponding elements with 
respect to the diagonal are 
conjugates of each other. The 
diagonal elements are always 
real numbers.

⚫ Skew-Hermitian matrix: A 
square matrix such that

                      

for all elements aij of the 
matrix. The diagonal 
elements are either zeros or 
pure imaginaries.




