Week # 03, 04, 05

mdlViatrices

e dloperations on Matrices(Addition, subtraction, multiplication)
-

-

-

-

i Vatrix:-
A matrix is a collection of numbers or functions arranged into rows and columns. Matrices are'denoted by

capital letters A, B, C .....X,Y,Z. The numbers or functions are called elements of‘@matrix..The elements
of matrix are denoted by small letters a, b,c .....x,y, z.

_[a b t 2]—//> .
A= [c d] B = 3 4 Elements of Matrix
.

The horizontal and vertical lines in a matrix are respectively called rows'and columns of the matrix.

Horizontal Rows

Vertical Columns

'3 Order of a Matrix:-

The size or dimensions of matrix is.called order of matrix .Order of matrix is based on the numbers of
rows and columns .It can b& written as:

r: Numbers of Rows

c: Number§of Columns

3

6]2><3

g 412 d4g3
B =|d21 QAzz AQzz| 3 X3
asz; dzz dsz

"Il General Forms of Matrix:




LIF quality of Matrix:-

The two matrices will be equal if they must have
a) The same dimension (same number or rows and columns) or same orer.
b) Corresponding elements must be equal.

-l

c d

a=w, =
c=y , d=z

ﬂ=[2_1 4-2

5 _
340 2+ 2] Equal Matrices

i]¢[2—1 4 -2

340 2+ 2] ——— > Not Equal Matrices

(I Questions:-

Find x and y if A and B are equal matrices.

Loa

2x + 1 3 4]B=[734]

0 3y+7 10 015 10

A =B

[2x+1 3 4]:[734]
0 3y+7 10 0 15310

Compare2x +1 =7

20+ 1 =7
2x =7 —1
20— 6

Divide 2 on both sides

Zx_8
zZ 7

x =3

a+b c+d
c—d a-—b>b
Finda, b, ¢, d

2. If |




Sol: —
a+b=4 ——">(i)
c+d=6 —i
¢c—d=10— (iii)
a—b=2 —— (iv)
Add — (i) and — (iv) Add —» (i) and — (iv)

a+ i =4 c+d =6
a— =2 c— d=10

2a=206 2c=16

2a =6 2c =16
Divide 2 on both sides Divide 2 on both sides
3
Za_g Ze_ 18
Z 7 Zz  #
a=3 c =8

Using — (i) Put a =3 Using“=— (ii))Put ¢ = 8
a+b=4 — (i) cHd =6— (ii)
3+b=4 8+d,=06
b=4-3 d.=6—8

b=1 d=-2

PallOperations on Matrices:-

Perform the following operations.

a=[) % 3| #= ;(1)],C= o= _j],Ez[

2 4 4 3 9




] — (i) From (i) & (ii) itis

Proved that|C + E = E + (|

b. A+ B
Sol: —

a=[3 23] =]z 1

Addition are not possible because
the order of matrices is not same.

d -3C+50
Sol: —

—3C + 50 =?

3 -1 3 0 0 O
4 1 5(,0=10 00
0 00

2 1 3

Multiply —3 with matrix C

-9 3 -9
-3C=| =12 -3 —15
-6 -3 -9

Multiply 5 with.matrix/0

c. D-F
Sol: —
p=[5 1 r=[ 5 3

D—-F=?

v-r=[; WWLF 3

D—f=[_01 _Z] Ans.

Multiply 2 with matrix B

2 0
2B=|4 2

6 4

Addition is not possible because

the order of matrices are not same.

Multiply 2 with matrix F

ZF:[_48 12]

3D + 2F =?



wrzr=[¢ Bl ]

3D +2F = 110 fs] Ans.

—6
12

Pl Transpose:-

1.A=[; i i]

Show that (4"t = A
Taking Transpose

1 2
At =2 1] — (i) Taking Transpose
3 4

2 0 3

—4 1 2] — »(B)
5 4 1

Taking again Transpose Et =

@y =[5 % 2 ]—al

Add — (A) & —» (B)
From —» (i) — (ii) it ig’Proved that

crpr=|-

3(-1 3 2 -4 5
2. C=g4d “W5) . E=(0 1 4 (C+E) =
2 1 3 3 2 1

Show,that (C + E)t = C* + E*®

From — (i) —» (ii) it is Proved that
(C+E)Y =C'+E*

Find (C + E)t =?

C+E=|4 1 5|+|0 1 4

3 -1 3 2—45]
2 1 31 13 2 1




5 =5 8
C+E=]4 2 9
5 3 4

Taking Transpose

5 4 5
(C+E)t=[—5 2 3]—»0)
8 9 4

Now Find Ct + Et =?

C=14 1 5

palSolution of System of Equation by Matrix Method:-

1) Gauss Elimination Method (Echelon Form)

2) Gauss-Jordan Method ( Reduced Echelon Form)
3) By Matrix Inversion Method

4) By Cramer’s Rule

[3 -1 3

Compare
13 x2 =17
x? =17 — 13
> x? =4

Taking Square Root on Both Sides

L A=[1 2] B=["}] N

1

Find A.B and B.A Ans
Sol: —

A=[1 2], B=[_4] 3. A=[cosf sinB] B= CSO,SG]FindA.B.

1
A.B =? Sol: —

AB=[1 2].[‘f] A=[cos® sinf], B:[C:S(;:lee
A.B = [(1%4) + @ x <1)] A.B =2
A.B = [4—2]

A.B = [2] A.B=[cosb sin0].

ino

Cos © ]
sin©

B.A =? A.B =[(cos 0 X cos 0) + (sin 0 X sin 0) ]
B.A:[‘f].m 2] A.B =[cos? 0 +sin?0]
We know that cos? 0 +sin?0 =1
(4x1) (4x2)

B'Az[(—1><1) (-1%2)
4. Find the value x so thatV;.V, = 1.
7 3 1/2 ]

pa=["% i=[/; —1/2x] B=|-1/2
X

Sol: —
Vl'VZ =1




2. A=[-3 2 x]B:[

A.B =17 Find x ?
Sol: —
A.B =17

-3
[-3 2 x].[2]=17
X

[(-3x-3)+(2%X2)+ (xxx)] =17

[9+4+x%]=17
[13+x2] =17

Taking Square Root on Both Sides

1/2
[/, =1/, « ].[—1/2] =1

X

[(1/2x1/2)+(—1/2><—1/2)+(x><x)]=1

(/) + (M) +x21=1
Ve+1/,+x2=1

1/4+x2=1—1/4

1/ +x2 =21
4 4

xzzz

Plty =~ in —» (i)

%326 => -2+ =6

36 30-36
=>-Xx=6——=>—-x=

A.B = [g] Find x@ndy
Soli=

A.B = [g]

HAEH

AXMPFCxx)+(xx1)] 16
[(3><y)+(—1><x)+(2x1)]_[8]

y+2x +x 6
[3y—x+2]:[8]

[3yy—+x3—jlc—2] - [g]

Compare




3x+y=6
—x+3y+2=28
3x+y=6—"—"">(i)
—x + 3y = 6——— (ii)
Multiply — (ii) by 3
—3x +9y =18 — (ii)
Add—> (ii) and — (i)
3K +y=6

—3% +9y =18

0+10y =24

10y = 24

Z‘EH
MS

Y glProperties of Transpose:-

LIS ymmetric Property:-

A square matrix will be symmetric if
At = A. Symmetric property will be occurs

y:

Only in square matrix.

.

%A=[2 7

Taking Transpose
_[2 Z
7 4
From (i) & (ii) itlis,proved that

Henceritis Symmetric.

At

Hence it is Symmetric.

Showpthat (A+B)iislsymmetric.

A€B =17 20 9|+|7 2 3

3,7 4 3710]
4 90O -2

10 3 15

[3+3 7+7 4410
7+7 10+2 943
4+10 9+3 -—-2+15

(9 14 14
A+B =114 12 12
(14 12 13
Taking Transpose

9 14 14]

(A+B)t= [14 12 12
14 12 13l

From (i) & (ii) it is prove

(A+B)=(A+B)

(I Questions:-

3 7 4 3 7 10
1. fA=|7 10 9 ,B=[7 2 3]then

4 9 =2 10 3 15
Show that A and B are symmetric.

Show that (A+B) is symmetric.
Sol: —
Show that A and B are symmetric

31 2
2. IfA=]|5 7 8|then
2 4 6
i. ShowthatA + A'is Symmetric

Sol: —




A=17 10 9
4 9 =2
Taking Transpose

3 7 4
At=|7 10 9
4 9 =2

374]

B=|7 2 3
10 3 15
Taking Transpose

3 710]

3 710]

7 2 3
10 3 15

From (i) and (ii) it is proved that A and B are symmetric

Taking Transpose
6 6 4
A+ AHt = [6 14 12]
4 12 12
From (i) and (ii) it is proved that

A+ At =(A+ AYH!

Hence it is Symmetric.

a b c
3. A=|d e f
g h i

Show that (4 + A%) i§ symmetric.,
Sol:'=

af’b ¢
A =1d0\e f]

g h i
Taking Transpose

a d g
At =[p"e h

c f i

Add A4 and A
a b c
A+At=|d e f
g h i

3 1 2

A=|5 7 8]

2 4 6
Taking Transpose

3 5 2
At=11 7 4

2 8 6
Add A and At
3 1 2 3 5

2

A+A =5 7 gl+ |17 4

2 4 6 2 8

3+ 301 +5, 242
A+A' =541 7+708+4
26t 204 +8 16+6

6 6 p4
A+At=[6 144 12
4 12 12

6

|




[a+a b+d c+g]
b+d e+e f+h
[c+g f+h i+il

[ 22 b+d c+g]

A+ At b+d 2e f+h

lc+g f+h 21 |
Taking Transpose

22 b+d c+g

(A+A4Ht=|b+d 2 f+h

c+g f+h 2i

From (i) and (ii) it is proved that A + A% is
symmetric.

‘Il Skew-Symmetric Property:-

A square matrix will be Skew-symmetric if
At = —A.The Skew-symmetric property will be
occurs in those matrices whose diagonal is zero.

.

0 o 3 7 47 [3 7 10
=15 ¢ A=B=|7 10 9|-|7 2 3

4 9 =2 10 3 15
Sol: —
3—-3 7—=7 4—-10

a=[% 2 i A—B=[7—7 10 - 2 9—3]
4-10 9-3 -=-2-15

Taking Transpose
0 0 -6
A—B=[0 8 6

t —
! [ -6 6 -—17

0 —2]
2 0
Taking (—)fCommon

Taking Transpose

From/(i) & (ii) it is proyved that
0 0 -6

(A-B)t = \ 0 8 6 ]

-6 6 -—17

Hence it is Skew-symmetric

(IO uestions:-

0 3 —2]

Taking (—) Common

0 O 6
(A-—B)t =- [0 -8 —6]
6 —6 17
From (i) & (ii) it is proved that




2 -5 0
Taking Transpose

0 -3 2
3 0 —5]
-2 5 0
Taking (—) Common

0 3 =2
_[_3 ; 5]
2 -5 0
From (i) & (ii) it is proved that

At = —4A

Hence it is Skew-symmetric

(A—B): # —(A—B)

Hence it is not Skew-symmetric

3 7 4 3 7 10
. A=|7 10 9| ,B=|7 2 3]
4 9 =2 10 3 15

ii.  Show (4 — B) is Skew-symmetric

Sol: —

3 7 4 3 7 10
A=17 10 9 B=|7 2 3]

4 9 -2 10 3 15

3 2 1
. A=14 5 6
7 8 9
Show that A — At is Skew-symmetric.
Sol: —
3 2 1
A=14_5 6]
7 "8, 9
Taking Transpose
3404 7
At =12 5 8]
169
Subtract A from/A*

2 1 3 4 7
5 6|/—12 5 8
8 9 1 6 9
[3 -3

4-2
17 -1

2—4 1-7
5-5 6-8

8—-6 9-9

Taking Transpose

a d g
At =1b e h]

c f i
Subtract A from At

a b c
A-At =|d e f]—[b

g h i

a

C

e
f

d g
h

1




0 -2 -6

A=At =12 0 -2
6 2 0

Taking Transpose

0 2 6
(A—AHt = [—2 0 2]
-6 -2 0

Taking (—) Common

Taking Transpose

0 d—b g-—c
(A-AY' = [b -d 0 h- ]
c—g f-h 0

Taking (—) Common

0 -2 -6 0 2(d—-b)h—-(g—0©)
(A-AHt = — [2 0 i (A-AH' = — l—(b —d) 0 <(h — f)‘
6 2 0 —(c8 =(f-h 0
From (i) & (ii) it is proved that
[(A—ADE = —(A— AY)|

Hence it is Skew-symmetric

a b ¢ 0 b—d c—g
4, A=|d e f A-ABt =—[d-b 0 f-h
g h i

g—c h-f 0
Show that (A—A") is Skew-symmetric From (i) & (ii) it is proved that
Sol: —

(A—ADt = —(A — AY)

a b c
A=def]

g h i

Hence it is Skew-symmetric

P @llUsing Gauss Elimination method(Echelon Form) .Find all solution of system of equation:-
1. x+y+2z=-1 37 Row

x—2y+z=-5 0.x+0.y—26z=52
3x+y+z=3 04+0—26z=52
Sol: < —26z =52

2
Matrix Form Z= —_;5?
1 1 2]~ =1
[1 2 1”y]= _5] 7=

301 1itz 3
A X

B

2"d Row
Gauss Elimination method

0.x+1y+9z=-16
Putz = -2
y+9(—-2)=-16
y—18=-16
-1
-5 | ~R,— R,
3

[A/B] Augmented Matrix

y=—16+ 18

y=2




1 1 2 -1
1-1 -2-1 1-2 —5+1] 1* Row
3 1 1 3
l.x+1ly+2z=-1

2 -1
x+y+2z=-1

-1 | -4
3

~R; — 3R,
Put y=28&z=-2

2 -1
-3 -1 —4 x+2+2(-2)=-1
1-3 1-6 |3+3
x+2—4=-1

-1
—4 | —2R;3 x—2=-1

6

-1

—4' "'Rz + R3

—-12

2 -1

-1+10 —4 =12
10 —-12

-1
9 —16
4—4 10-36 —-12 + 64

1 9 —16

0 0 —26 52
Backward Substitution

2. 2x+4y+6z=-12
2x — 3y €4z =15
3x +4y + 5z= -8

Sol: —

1 2 —1]

3rd Row
0.x+0.y—16z = 32
0+0—-16z =32

—16z =32

Matkix,Form
2.4 6 1 —-12
[2 =3 -4 [y]= 15]
3 4 51z -8
A X B 2" Row
Gauss Elimination method 0.x+28.y +40.z = —-108
Putz =-2
28y +40(—2) = —-108
28y — 80 =—108

28y = —108 + 80

[A/B] Augmented Matrix

~R2 - Rl

2 -3 —4 15

[2 4 6 |-12
3 4 5 -8




2 4 6 —12
2—-2 -3-4 —-4-6| 15 +12
3 4 5 -8

[2 4 6 -12
0 -7 -10 27
13 4 5 -8

—3R,

st
2R, 1* Row

—6x — 12y — 18z = 36

-6 -—-12 -18 36
[ 0 -7 -10 27 |~Ri+R; Put y=—-1&z=-2
6 8 10 —16
—6x —12(—1) — 18(=2) =36
[ —6 —-12 —18 36
0 -7 —10 27 —6x+ 12+ 36 =36
l 6—-6 8-—12 10-18 —16 4+ 36
—6x +48= 36
-6 —12 —-18 | 3671 _
-7 -10 —6x =36 — 48
-4 -8

—-12
-12 -18
28 40 | —108[~R; + R;
—28 —56 140

-12 -18 36
28 40 —108
28—28 40-56 —108 + 140

28 40 | —108
0 -16 32

-12 -18 36 ]

Backward Substitution

YllUsing Gauss Jordan method(Reduce Echelon Form) .Find all solution of system of equation:-

1. x+y+2z2= Now Convert into Reduce Echelon Form
x—2y+z=
Ix+y+z=3

Sal: —
Matrix Form

1 1 2]rx -1

[1 -2 1 [y]= —5]

3 1 11tz 3
A X

B
Gauss Jordan method

[A/B] Augmented Matrix




0 1 9 -16

[1—0 1-1 2-9 | -1+16
0 0 —26

1-1 -2-1 1-2 | -5+1 01 9 -16
3 1 0 0 -26 52

-1 [1 0o -7 15 ]

15

-16
52

—26

~R, 2R,

13—-3 1-3 1-6

1 1 2 |-1 . 15
0 -3 -1 |-4 9= 9 =16+ 18 |~R, — 9R;
0 2 -5 le 1 —2

1 2 -1 [ 15
—3 —1 —4 ""Rz + R3 2 ~R1 + 7R3
4 10 —12 i -2

-3+4 -1+10 -4 —12
10 -12

1 0 2
1 -2

1 2 -1 ] [1+0° 0+0 —-7+7 15—14]

— 4R,

9 —-16
4—4 10-36 —12 +.64
Echelon Form
1 2 —1

—16

) SllSolution of Three equation and three variables through matrix:-
1. x+y+2z+3w=13 z=8-2w
x—R2y+z+w=8 Putw=r
Ix *y+z—-wi=1
Sol: — 2" Row
Matrix Form 0.x—6y—2z—4w = -10
1 12 3 ] ;
1 -21 1 z|=1| 8 —6y—2z—4w =-10
3 11 11|y 1
A X B Put z=8-2r & w=r
[A/B] Augmented Matrix —-6y—2(8—-2r )—4(r)=-10

6y —16+ Af — A =—




1-3 |18 —-13
-1 1

3 13 ]

~R; — 3R,

-1 -2 -5
1-3 1-6 -1-9 1'1-39

3 13]

1 2 3 |13
-3 -1 -2 | -5
-2 -5 -10 '-38

2R,
—3R,

1 2 3 13
-6 —2 —4 | —-10 |~R3+R;
6 15 301 144

-6 -2 —4 -10

1 2 3 13 ]
6—6 15—2 30—41144-10

1 2 3 13
[0 -6 —2 -4 —10]
0 0 13 26 | 104
Backward Substitution

3rd Row

0.x+0.y+ 13z + 26w = 104
13z + 26w = 104

13z =104 — 26w

Dividing 13 omboth sides

M3z _ 164" 6w
wo®g 1A

—6y—16 = —10
—6y = —10 +16 => —6y=6

Dividing —6 on both sides

Ay _ B

A A

15t Row,
1.x+1.y+2z+ 3w =13

Put z2=8—-2r, w=r &y=-1
x+(—1)+28—-2r)+3(r)=13
x—1+16 —4r+ 3r =13

x+15—r =13
x=13—-15+7r




