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() L. Some special matrices : 000 =
* 0 0 00O N
O] 000
1. Zero matrix 0 0
(, | 000
ﬁl
A. E 1 - - -
P 2. Row matrix [-1 3 7:! , B 5 -2 -8 ]
@ 6
p: 4
2
f -5
3. Col tri oo
. Column matrix 7 9 |
A | BaMA | e | atrix | mut spe | Sq1) tian |9 | pro | 10 sym ) gsp | det oy | def sk | ex | peoot | AT T 20 28 22) 23| 24| 25| 28| 27 ) 2 ]s) | ¢ " ' .
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o 4.Square matrix 0 9 , 6 0 1
/ 980
ﬁ’
A 1.0 0
1 0
= 5.Identity marix I, = =101 0
@ 0o 1
b o 0 o1
[ .
Main diagonal denoted by " I
from upper left to lower right
(MKA | MMA | Lec | Matrix | mul | spe 5o [tean ]9 | pra 11 ] sym | gsp | def sy def sk ex | prood | AAT) Thm | 20) 21 22) 23] 24 28| 26 27) 28 [a |«

& The Geometer's Sketchpad - [Week4 LT MMA 1303 Linear '*"H—crﬂ-
S H; The transpose of a matrix =
o) The transpose of a matrix is simply a
7, flipped version of the original matrix. We can
® transpose a matrix by switching its rows with
A .
P its columns. We denote the transpose of
@ matrix A by A’
bi 2 7
-2 4 5 T
= |"__> A - '4 0 C
. 70 - 5 -1
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L. The transpose of a matrix
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™ £ Properties of Transpose of a Matrix

1) (AT)' =A
2)(A+B)'=AT+B'
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3) (kA)

4) (AB)' =B
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E Properties of Transpose of a Matrix
Transpose of a matrix is used in some
of the linear transformations as they reveal
some of the important properties of the
transformation. Let's learn about some of
the important properties of the transpose
of a matrix:

MME Lec | Matrix | mul | $p¢ | Sal) tran | 8 | pro 11 | sm | gep | Gef sy | def sk | ex] procd | AAT] Thm | 20 21) 22] 23 28] 25| 26) 27| 28] [a ] |«
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!g- Symmetric matrix

In linear algebra, a symmetric matrix is a square matrix that is
equal to its transpose. Formally,

A is symmetric <=> A=A’
Because equal matrices have equal dimensions, only square
matrices can be symmetric.The entries of a symmetric matrix
are symmetric with respect to the main diagonal. So if a;;
denotes the entry in the i" row and j" column then

A is symmetric <=> for every i,j, a,=a, for all indices i
and j

o) b e | ] s ] 5q1 30| 8 ) o) 11_sym | i) et s ) e ot | axt) o ) 20) 2 ) 22) 23] 24) 23) 38 27) s
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0O A is a square matrix , A is symmetric <=> A = A’
/ and A is symmetric <=> for every i,j, a,=a; for all indices i and j
N
Vs a1 A fluniddadia uar AT = A auan A 11 winingdaunnes
@
b 2 5 7 2 -5 7
A= |5 7 9| AT=|s5 7 9 A= AT
7 9 0| 7 90
1 E @ '
AN A o] ] s 1 53t 1 ) ot ) ) o) A4 T 220 22812025 61 2 BT

) E Skew-symmetric matrix
10 - A is a square matrix , A is skew-symmetric <=> A" = -A
/F
A
A a1 A Wluumdaddnda uay AT = -A azidan A 11 Wwvsadlasiauduuing
4 B
@ 0 5 -7 0 -5 7 0 5 7
»» A= |5 0 8| AT=|5 0 -8| and -A=|5 0 -8
7 8 of 7 8 0 7 8 0
,
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E E Example

o ) e | ] 35 5a1) ) ) o ) 12 | g | ot

4 3
14 6 Symmetric matrix
6 0
6 -11]

0 -10 Skew-symmetric matrix

2 1 -7
é Giventhat A= |.5 7 -2| find A+A" and A-AT
s 4 8 O
' Solution -
& & 4
A T _
P 5 5 4 A+A = |-4
@ A=1 7 8 -3
bi -7 -2 0 o
A-AT= [-6
[[A+AT] €]
e 11

10 0

del ik ex | puoof | AAT | T | 20 21 22 25| 24|35 26| 27| 38 a]a |«
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Therefore, A-A" is skew-symmetric

C=A-AT
CT — (A _AT)T
= AT-(ATY' ]
=A"T-A
[d
=(A-A") =-C

E wm If Ais a square matrix, Prove that A+A" is symmetric matrix
0) and A-AT is skew-symmetric matrix
7. Proof
:— Let B =A+AT Let

@ hence, B =(A+ AN hence,
‘
@ % - AT +(AT)T

=A+AT =B

Therefore, A+A" is symmetric
0 A e | ] | s ) St v | 9 | o ) 11 sgm | i | gt s oet ] en_proct | ] o 20) 2 | 221 23] 24 25 38 21 3«
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[*JIL Theorem

If Ais a square matrix then AAT is symmetric matrix
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g W C = AAT
CT — (AAT)T =(AT)TAT =AAT — C
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B ) e Bttt ] e 5Q1) ) 3] 0] 38 4y | ) O 1y) et k] ) Groot| AT e | 20) 20 22 20) ) 35) 26 2] BT ]

= e ERLRENP ) s TN




© ufly udly vassma ate frmu]aa mﬂa 'huw M'M mt-ui-w ssw

® - -
m L. Determinant of Matrices
o The determinant of a matrix is a real number that can be
/ calculated from the square matrix.
:’ [ The determinant of matrix A denote by det(A) or |A\
/| = The determinant of a 1x1 matrix
@
y: B A=[a] dettA)=a or/A=aorld=a
B=[5] det(®=5orjg=50rl5=5
I« c=[2] det(c)=-2 orld=-20r}2 =-
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m E Definition of the determinant of a 2x2 matrix

0) . . an A
The determinant of the matrix A = is given by
<, dy1 axn
w a;; a ‘
A det(A) = noee =apay - A an
, dy; QA
@
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) a c
i IfA = then det(A) =
o [b d} (A)
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L Find
- -2
1) i = (-2)(6) - (-1)(5) =-12+5=-7
2 |8 8
2 1
5 -2
3)
15 -6
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det(A) =

diyy 41z Ags

The determinant of a 3x3 matrix A =|a; a, az;

@31 @3 933

a4 ﬁl\ au ,312
K \ \ﬁm a2
aaf aafz aia\%\?;

+ + o+

diy dyz Az

dyy dx axp

ds; asz ds3

= 811852833+ 312823731 +3,38,:83, -A31822813 - A3,823911 -A33d21912
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-1 3 1
O
/. 1 2 1 5
& 0 -4 -2
A
1 3 -4
2 s
@_ 2 |21 5
. 0 0 0
b
-1 3 -1
3) 2 1 2
12 1
MMA | MRA | Lec | Matrie | mul | spe | Sat) tran | 9 | pre | 41 | sym | gop | def sy | def sk | ex| prood | AST| Thm | 20 21| 22) 23 24 |35) 260 37| 28 4 s ]«
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™ L Find
-1 3 2
O
Cmoo4 |21 03
@
& 0 -2 -2
i 1 -1 2
< | 9]
AL TR I
. 2 -2 4
b
-1 3 1
6) 0 1 1
2 -2 2
MMA | MRA | Lec | Matrie | mul | spe | Sat tran | 9 | pre | 41 | sym | gop | def sy | def sk | ex| prood | AST| Thm | 20 21| 22) 23| 24 2% | 26037 28 4 ]s ]




