ol | gl
Algebra of Matrices Cldsaall no

(1

k0 0
S={0 £ O

0 0 %

=1
1
a,x, +a,x, +..+a, x =k
A, X, +a,Xx, +..+a,x, =k,
........................................... 1)
a x +a x,t..ta, x =k
n m
X[sXg e X,
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ay  dp Ay, | X k,

dr1 Ay Aop | Xy | _| Ky )
A1 Ao Ayn Xy kn

ay;  dp ayy,

dy; dp a, )
aml am2 amn

all,azz ’-..,amn
(columns) (rows)

(mxn) n m
1 (aij )mn A

i=123,..m, j=123,.n
(a,a,,...a,)

.(Square Matrix)

a11,a22 ,...,ann
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Ax=h | &)

X ky
where x=|x,|, h=|k,|, A is mxn matrix
X3 ks
A )
n X mxn
m h

System of Linear Equations &
Gauss Elimination Method

n  m
X15X7 peees X,
a, x, +a,x,+..+a,x =b,
a, X, +ayx, +..+a,x, =b,
........................................................... D
a,x +a +..ta x =b,
b; a;
b;

(1)
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X
x, =0,
‘x2 = 03 )
X, =
(1)
AX=Db
ap  dp
ay; dp
A=
A1 A2
X
X2
X = ,
xi’l
A

(Trivial solution)

aln
a2n
9
amn
bl
b
2
b=
b

i
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ay  ap a,, b,
B = a, A4y a,, b, ’
aml am2 amn bm
(1) (Augmented Matrix)
.b A

(1)

3.0x; +2.0x, +2.0x; —5.0x, =8.0

30 20 20-50 8.0
B =106 15 15-54 27
12 -03 -0324 21

X1
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| x 0.4=12]

3.0
3.0x; +2.0x, +2.0x; —5.0x, =8.0
1.1x, +1.1x; —4.4x, =1.1

—1.1x, = 1.1x; +4.4x, =-1.1
30 2.0 20-50 8.0
B,={ 0 1.1 1.1 -44 1.1
0 -1.1 -1.144 -1.1
X2
[ x —1=—10
1.1

3.0x, +2.0x, +2.0x, —5.0x, = 8.0
l.1x, +1.1x; —4.4x, =1.1

0O 0 0 0=0
3.0 20 2.0-5.0 8.0
B,= 0 11 11-44 1.1
0 0 0 O 0
X, =1—x,+4x, (1)
X +x,=2 (2)
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3x,+2x, +x3 =3
2x+x, +x3 =0....
6x, +2x, +4x; =6

3 21 3
2 11 0
6 2 1 6

3x;+2x, +x3 =3

2xy tx3=2

=

N N W
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3x,+2x, +x, =3

3
—lxz+lx3 =2 +=|0
3 3
0
—2x,+2x,=0

3x; +2x, +x3 =3

1 1

—=Xy t—x3=-2

37 373
0=12

— X, +x,+2x;,=2

3x,— 2x,+x;= 6

—x;, +3x,+4x,=4
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—X +x,+2x, =2

-11 2 2
X, +7x,=12 ;= 0 0 7 12
0o 2 2 2
2x, +2x, =2
X2

— X, +x, +x;=2
X, +7x; =12
12x, =22
-1 1 2 2
=0 2 7 12 |=5x,=-10
0 0 -5 -10

12x; = 22
X3 = 11/6
Xy = -5/6 -

2x+72=12=x,=-1

X; = -5/6 + 2(11)/6-12/6=5/6
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3x+y=-5
2x+3y=6
x—2y=-8
Sx+3y=-1
Tx—y—-2z=0
3) 9x-y-3z=0

2x+4y-7z=0
3x—y+tz=-2

4) x+5y+2z=6

2x+3y+z=0
5x+3y—-3z=-1

5) 3x+2y-2z=-1
2x—y+2z=8

D)
2)
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Inverse of the Matrix

mxn A
A'l
AA'=ATA =1 (1)
nxn |
Y = AX ()
n XY
X =(x,Xy,0.0,X,,),
Y — (ylaynr"ayn)a
(2) A
A—l
X=A"Y (3)
Y X

Gaues - Jordan Elimination Method

AX=Y=1Y=>IX=X=A'Y
=109 -



LLA! ALl

2x2

A _ all a12 ,A_l _ 1 ( ay,
ay, dy det 4\ —a,,

det A =ayay —apa;

a; 0.. O
0 0. a,
L 0... 0
dyq
Al = 0
0.
al’ll’l
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1

A= adjA
det 4
det A=3)4)-(1)2)=10

3 1 4 -1
adj A = ad;j =
(2 4j -2 3

_1 1 o1 (4 -1 04 -0.1
A = adjA=— =
det 4 10\-2 3 -0.2 03

-1 1 2 100
3 -1 010

-1 3 4 001
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-1 1 2 1

0 2 7 3 — row2+3rowl
2 2){-1 0 1)>row3—-rowl

-1 1 2

0 2 7 3 1 0

0 0 -5) (-4 -1 1)>row3—row2

— ByGauss Method

32 =2

17 1 I =10 > > >
SR o 1 ol |23 22 T
10 10 10

0 0 1 4 1 -1

5 5 5

100 — row l+row?2

010
001

uﬂ-lk5‘|35|b

| — —_
M|Ho|\1©|w
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(-5

. 0

\

(2 0 0

0 0
4 0
0 1,

(=5 0 0)
0 40
L0 01

0 250
0 0 1,
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o O (-} 5\ b\ A
-— N —
SO < AN —~ O 12
N o A o |
NV N — N g " Y,
~ ~ ~ ~ ~
— @\ N <r Vo)
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Eigen values and Eigen vectors

nxn A=(ay)
AX =X (1)
A
A A (1
|A-Al|=0
X (2
AX =X
(1) X =0
X#0 A
X#0 Characteristic value
A
F(A)=|4-I|=
[ a,, a,, . a, |
=la, a,-A .. a, |=0, (2)
K d,, e Ay g

A (2)
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5-4 4
F(ﬂ)=\A—/U\=(1 2_/1]

=A*-7A+6=0
G- D2-D)-4=0=F -71+6=0

=4 =L4,=6
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1-4A 2 -1

A-All=| 1 -4 1

4 -4 5-4

(1-A)A* =51+6)=0

&NA)N
I
W o

;
:
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2
x—lx
2_23
(X3 -2)
-1
X, =] 1
2
1 2 -1\~
/12:2:1 0 1 | x,
4 -4 5 |\ x

X +x3 =2x,,
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X iXyix3=-—1:1:4

-1
4
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-2 2
-8 8

y

oSO O T

S O
S <9 o 4 0
<+t S O o on
~—
=) o
7\
N O O
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