e-content for students

B. Sc.(honours) Part 1paper 1
Subject:Mathematics
Topic:Transpose of a matrix

RRS college mokama



Transpose of matrics
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DeﬁnltLdn The matrix obtained from a;z}gfeg:en mairgrfA a}z
interchanging its rows and columns t5 called anspose 0

is denoted by A’ or A. ot in 3 gy

Forexample,ifA={4 :g,thenA ={3 5 8j
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ItfollowsthatﬁAlsamxnmatfix,ﬁten Vit .
matrix and the (i, )th element of A is equal to (j, i)th elemen
of A"

Thus ifA=[a,-1-], thenA’=[aﬁ].

properties

(i) (A7) = A.
Let A= [aij].
A’ =[az].
Ay =lag) = A.
(i) (cAY = A’ where ¢ is scalar
We have, cA = c{a,-j] = {ca,-i].
(cA)' = [caz] =clag] = cA".
(iii) (A + B)' = A’ + B’ where A and B are conformal for addition.
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LetA= [a;]-] and B= [bl};}' )
A+B= {a,}-] + [b,-’,-] = {a,-j - b§}.
(A “'B)rziﬂ'ﬁ'i' ﬁ] = [ﬂﬁ}‘.& [b}«il::A"-é-B', i
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(iv) Reversal rule : (AB)' = B'A’ when A an N conforma]
product AB.

Let A =[a;] and B =[by] be the m xn and 7 y Matricy:
respectively. .
Then A’ — a;] and B = [by;] will be the n x and ps,

matrices respechvely i}

mxp matnx j=1
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n n
. (AB)' = C' where C}; = Z a;; b]-k = Z bjkaij ’
. j=1 =
wherei=1,2,3,...mk=1,23,. bp ) (1)
Now, the elements in the kth row of B’ are the elements o
the kth column of B.
They are by, by, by, ... b,,.
Similarly the elements of the ith column of A’ are

azl' 127 13' . am

The scalar product of these two sets of elements

=Z biay;
j=1

B’A’ = Zb]-ka,-]- ;1=1,2,3, ... mk=1,2,3 P (2

- .
Therefore, from (1) and (2), we get (AB) =R'A".



symmetric &skew-symmetric matri
ces

Symmetric matrix : Definiti ]
) trix : ition : A square matrix A = la.]is
said to be Symmetricif A = A’ i.e., if a;;=a;1.e., the (i, Hth eler;{}mt
Is the same as the (. Dth element.

Thus in a Symunetric matrix a;=a; foralli,jie, a,= A1,
310 A3 =4ag, .. -

a h g a h g\
Forexample,if A<\ h b f|thenA'=|h b ¥
| § f ¢ g f CX
A=A
L Als stmetric.

Skew-symmetric matrices : Definition : A square matrix
A =a;]is said to be skew-symmetricif A= — A’ ie., if Q= —;1.e.
{:h_e (1, ))th element is the negative of the (j, i)th element for all
] - , |

Since, by definition ;=0 = 261,-,- =0 .. a;;= 0.

Therefore the diagonal elements of skew-symmetric matrix are
always zero. ‘
0 a b
For e\%ample, the matrix| -4 0 ¢ |is skew-symmetric.

b - 0




