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Abstract

This project presents block matrix and some operation as an addition and

multiplication on it. We will use some technique or formula to find determinant
and inverse of block matrix.

Keywords:

Block matrix; Inverse of matrix; Determinant

Page 5




Introduction
This research is about block matrix and consist of two chapters. In chapter one

we talk about basic information of matrix, operation on it, finding determinant,
and finally investigate inverse of matrix.

Chapter two is about block matrix, then we will investigate some operation on
it, finding determinant, and how we can find inverse of block matrix with some

basic formula.
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Chapter 1

1.1 Matrix
A matrix is a rectangular array of numbers, a matrix with m rows and n
columns is called an m X n matrix .

Example:
1 1
A= (0 2)
1 3

1.2 Types of matrix
1.2.1 Square matrix:

If a matrix A has n rows and n columns, then we say it's a square matrix.

Example 1:

1 2 4
A=<8 3 2)
7 9 5

1.2.2 The identity matrix:

A squrae matrix A whose elements a;; = 1 fori = j, a;; = 0fori > jis called
upper triangular, A square matrix A whose elements a;; = 0 for i < j is called
lower triangular, thus:

1 .. 0
I,= < ) which is identity matrix with n rows and n colomns.
0 .. 1

The matrix Izz((l) (1))
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2.1 Block matrix: - A block matrix (partitioned matrix) is a matrix that is
defined using smaller matrices, called blocks.

For example

Where A, B, C an

0
2

S ADO N
U1 O U1TW W
O U1 W W

2
0

) B

A B
¢ D

(c o)

d D are themselves matrices, in the specific example

4 4
4 4
4 4

5 0 5
0 50
5 0 5

3 3 3
3 3 3

REREE

When two block matrices have to the same shape and their diagonal blocks
are. Square matrices then. They multiply similarity to matrix multiplication

for example

2.2 Property of addition

2.2.1 A+B=B+A
1 3 5
0 2 3
A= |14 3 2
0 2 4
1 3 2

al bl

(

cl di

) B

4 2 2 -3 -2 4 1
12 -2 1 05 6
05|.,B=| 2 0 1 -1 =2
12 \3 -1 321/
03 0 4 21 6

a2 b2
c2 d2

(
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w03 3) (18 -0 2 a-( Y

4 3 2 0 5
2 -3 -2 4 1

a2:<—2 1 0) b2:(5 6) sz(g —41 g) d2=
2 0 1 1 -2

(o

_ o a14Q; b1+b2) _ _(az +a; by, bl)
ATB= (C1+ c; diyd; =>BrA= c,+ ¢ dy . dq

3 0 3 8 3 3 03 8 3
-2 3 3 6 8 -2 3 3 6 8
6 3 3 -13|=|6 3 3 -13
3 17 3 3 3 17 3 3
1 7 4 109 1 7 4 19
2.2.2 A+0 = 0+A=A
1 3 5 42
0 2 3 12
A= 14 3 2 05
02 412
1 3 203
00 00O
00 00O
a+0 b+0 O+a O0+5b
= => At0= = (+A=
: 88888 AO(C+0 d+0)0A(0+c O+d)
00 00O
1 3 5 42
0 2 3 12
=A=A= [4 3 2 05
0 2 4 12
1 3 203
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_(a1 by _(az bz)
A_<C1 d1> ’B_(Cz d,

A*B‘( a, + by.c, a, b, + b1.d2>
“\¢p.a,+ di.c, by, did,
B*A‘( a, a; + c;by b, a; + dz.b1>
“\a,. ¢; + ¢cy.d;  bycqy, dyd,g
A.B#B.A
/13542\ /2 -3 —241\
0 2 3 12 -2 1 0 5 6
Forexample/ A= [4 3 2 o5 ,B=| 2 0 1 -1 -2
0 2 4 1 2 3 -1 3 2 1
1 3 2 03 0 4 2 1 6
1 3 5 4 2
0 2 4 1 2
a1=<0 2 3) b1:(1 2) 61:(1 : 2) dlz(o 3)
4 3 2 0 5
2 -3 =2 4 1
a2=<—2 1 o) b2=(5 6> c2=(3 _41 ;) d, =
2 0 1 -1 =2
2 1
(i o
*D — a, a + by c; a, b, + b1.d2> *
ATB = <C1- a; + dy.c;  ¢1.byy didy BTA

18 4 19 24 25
5 9 10 11 19
6 11 4 34 48 | =
\7 9 11 10 17

0 12 6 20 33

_( aa; + c;by b, a; + dz.b1>
“\ay. ¢ + ¢c.dy  bycyy dydy

-5 5 15 9 -1

4 24 25 -2 26
4 1 4 7 1
16 23 28 13 26

14 34 32 5 38
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2.2 Transpose of block matrix:
To find transpose of block matrix M we use the following rule

u- D

C D

w=(l £

Example: 2.2

—

D

—

<

Il
~
Shor
N W DNW
SN W
_ O =
~_

N O DNO
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2.1 Lemma:
Let M be any matrix, then (MT)T = M

Example: 2.2.1

LetM =

oS OoOR
N W INW
SN W
N O DNO
SN B
_ A kW

(MT)T —

S B O
N W DNW
BN W o

2.3 The determinant
The determinant can be expressed by the use of

C1=A-B*D~1*C
C2=D-C*4A™'B
AS

A B

Da(c ;

)=det (D)*det(c,) = det(A)*det (c,)

Example/
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3 1 -7
Cl=A-BD"'¢ »C1=(0 0 -1
7, _*
3 3
A B\_ _
Det ( i D)_det (D)*det(c,) = det(A)*det (c,)
_23 4
C2=D-C*A™'B-C2=( ,° °
= -3
A B — * —_ *
Det ( . D)_det (D)*det(c,) = det(A)*det (c,)

-2

=3*2 = g*2 _5 25— _75
3 9

2.3.1 Property of determinate

|AT] =|A]
Example /
1 3 5 42
0 2 3 12
M=14 3 2 05
0 2 4 12
1 3 2 03
Cl=A-BD7IC
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C2=D-C*4A~'B

A B

Dm(c D

):det (D)*det(c,) = det(A)*det (c,)

1 3 5 4 2
A:<02 3) B=(1 2) c=(} 3 3) o=(; 3
4 3 2 0 5
-7 1
1 o1 1_—2 /171 g\
1 _ _ 3 -1 _ - = =
D‘(OB)_ol’A_|O44  C1=
3 \0 R
2 2
3 1 -7
0 0 -1
7 _op _1%
3 3
Det (M) = -25
1 0 4 01
3 2 3 23
MT:53242
4 1010
2 2 5 23
1 0 4 0 1
AT:<3 2 3) BT=<2 3) CT:(LZL _12 (5)) DT =
5 3 2 4 2
5 4 8
Lo 5 T3 05 ’
(DT)_1:<_—2 1) @)=l 1 2 1), 0l
3 3 1 r oz -7
9 3 9

det(M™) =-25 = det (M) =-25

2) |AB| =|A||B]
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1 3 5 42
0 2 3 12
A=|4 3 2 05
0 2 4 12
13 2 03
Cl=A-BD-'C
C2=D-C*A~'B
A B\_ _
Det ( . D)_det (D)*det (c;) = det (A)*det (c,)

() () ey we

4 3 2 0 5
L oot (1 -2 3 1 -7
-1 3 — 0 0 _1
(O 3) 0 l ’Cl_ 7 4
I o _Z
3 3 3
Det(A) =-25
2 -3 =2 4 1
-2 1 0 5 6
B=| 2 o 1 -1 -2
3 -1 3 2 1
0 4 2 1 6
2 -3 -2 4 1
x=<—2 1 0) y=<5 6) zz(g _41 ;) uz(i
2 0 1 -1 -2
a7 2 Y
5 1yl 6 1 11 11 11
—1— (11 11 | _9% 7 -8
u _(1 6) -1 2] a= 11 11 11
11 11 34 8 29
11 11 11
Det (B) = 369
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Det(A) *Det(B)= -25* 369 =-9225

18 4 19 24 25

5 9 10 11 19
A*B:k6 11 4 34 48

7 9 11 10 17
0 12 6 20 33

18 4 19 24 25
P:<5 9 10) Q=<11 19) R:(g 192 161) s:(%g ;;)
6 11 4 34 48

1112 386 1227
-3 7 569 37 569
S1=( 10 10),Cl=
> 1 10 10 10
597 196 617

5 5 5

Det (A*B) = -9225 = det (A) = -25 * det (B) = 369

3)|A| = 0 if it has two equal lines

/1 3 5 4 2\

1 3 5 42

Let M= |4 3 2 0 5| So,tofind determinant of A we begin with this
0 2 3 12
\1 3 20 3/

rule det ()= det (A)*det (c,) where C, = D — C x A™'B
C D
135 4 2
A:<1 3 5) B=(4 2) C=((1) g 2) Dz((l) g)
4 3 2 0 5
3 s
2=l u

3
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113

det(A)=0 , det(C2) =- =2

so, det (4 7)= det(A)*det (c,)=0

C D

1) Triangular determent is the product of the diagonal elements

/1 0 0 0 0\
0 2 000
M=[4 3 2 00
1 2 410
1 3 2 03
1 0 0 0 0
A= (o 2 o) B:<0 o) c:(} ;23 ‘ZL) D:((l) g)
4 3 2 0 0
1 0 1 0 0
D—1:<O 1),C1=A-BD‘1C,C1= (o 2 0)
3 4 3 2
A B\_ N
Det (C D)_det(D) det(C1)

Det(d)=3 *det(cl)=4=12

Matrix inversion in block form:

Leta (m + n X m 4+ n) matrix M be partitioned into a block from
_(A B
M= p)

Where am X m matrix A and an X n matrix D are invertible then we have
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0
Iy

I,

0

B
D

Y
U

)-

)G v

):(—D‘

)

(z v

)

) b
(A—B*D"1x()1

-

Example:let

1 3 5 4 2
0 2 3 12
M=|4 3 2 05
0 2 4 12
1 3 2 03
1 3 5 4 2
A:<0 2 3 B=l1 2 C
4 3 2 0 5
1 -7 1
4 4
-1 3
A_lz 0O — —
4 4
0 1 -1
2 2

(A—B+«D1x(C) 1
'«C(A-B*DtxC)™t

—(D—-C*A1xB) txCx*xA1

(D—C*A"1xB)?

0
Iy

I,

0

(6 n)=C v

—(A—B+«Dt'xC)'«B+D1
(D—C*A"1xB)?!
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—2
-1 _ 3
b= = 1
3

X=(A—Bx+«D1x(C)?

4
B*D_1=(1
0
4 =2
F=(1 O
5
0 3
4 =2
xc=[1 0 0 2 4
FC g S (1 3 2)
3

-~
s O
w N W
DN W Ul
~_—
I

-2 2 12 3
0 2 4 =0
5 g O 7
3 3

4 2 1 22
1 2) x i
0 5 0 =
3
) -1
2 1 —
2] 3] =
5) 0 1
3
2 2 12
o 2 a4
5 g O
3 3
-1 6 —46
1 =7 % 25
0 -1 o2 =
oy 25 25
3 0 -1

Page 19




Y=—A"1'xB(D—-C*A"1+xB)™1

F=A"1*B

|
=
=
N W N

I\
=
=

w =

_/

—_

N

||
w
N
|
=
NlN
[62 38 I\

- 2
Y: J —_ 9 ; = 9
|2 3 (0 37|23 ¢ =
\__23 4 9 1
9 3
Z=—D'xC(A—B*D 1x(C)?!
Lo 0 F
==—D >1<C:__1 4 =2
3 3
4 =2
K=px«D1=(1 0
0 et
3
4 =2 -2 2 12 3
=10*(024)2024 0
5 1 3 2 5 10 7
0o =2 > 5 = -
3 3 3 3
13N S W (o o 1
R={0 2 3] 5 0] |7 —a
4 3 2/ \3 5 3 5 2 3

Page 20

25
29

25

-1
1 -7
0 -1
_,
3




-1 6 —-46 3
31 =7 s 25 2
R=( (Y 0 =7 =7 =
7 _o 2 25 25 25
3 3 0 -1 0
2 -8 L 2 3 4 36
- 0 — 25 25 25 — —
z=| 3, Sz = o2 )= 08
— -1 — 25 25 25 — =
3 3 0 —1 0 25 25
U=(D-Cx+xA"txB)™1
N=C * A~1
-7 1
/1 * Z\ 20 2
_(0 2 4 -1 3| _[5% 9
N_(132)*|044|_—_532
\0 Lo 2 03
2 2
8 o 2 4 2 32 2
w=N*B=[ ° S lx(1 2) =[ o s
S 3 2 _11 6
9
-1
32 2 -27
—m_wuwn-i-| (1 2y _[ 5 > _[| 25
=0 -wA (o 3)-{ 3 2] S
9 25
6 —46 3
25 25 25
7 —-37 -9
25 25 25
0 -1 0
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[EN

M*M_lz/

MxM™1=]

(NN}
S oo rk O
S OoOrOo O

—
=

For the other side

MM =1

[

O RrRrOO O
)

6

25
7

25

—46
25
—37
25
-1
36

25
69

25

—46

25
—37

25
-1
36

69
25

3 22 7
25 25 25
—9 9 29
25 25 25

0 1 0

2 —27 —12

25 25 25

8 —33 —23

25 25 25
3 22 7 \
25 25 25
—9 9 29
25 25 25

0 1 0

2 =27 —12

25 25 25

8 —33 —23

25 25 25

Page 22




6 —46 3 22
25 25 25 25
A=l 7 -37 -9 B= 9
25 25 25 25
0O -1 O 1
-27 -12
25 25
-33 -23
25 25
-46 3
—_ — = 3
25 25 25
A1z 7 -37 -9 =1[0
25 25 25 7
0O -1 O 3
-27 -12 -23
-1-| 25 25 | o9
D™= -33 =23 11
25 25 3
X=(A—B*Dtx(C)!
22 7
— = -23
25 25 —_—
F:B*D‘lz 9 29 * 191
25 25 5
1 O
-23 4 4
—_ _ 9 3 x| 25
H=F «C = ] ; o
3 25

W |

25
29

25

—_

36

25
69

25

4 36
—| 25 25
C= -9 69
25 25
-7
-1
-4
3
-1 1
9 3
10
— =3
3
-23 4
9 3
71 -21
2 225 25
25 |_| 121 -87
8 |l 75 25
25 __8 0
9
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/ 6 -16 3 712t 2
AN
X=(A-H)1'= 7 -37 -9 || == = ==
25 25 25 ZZ 25 725
_ = 0 z
0 1 O 5 5
-1
5 1
2 1 =
94 ‘i 1 3 5
— 2 o =
Y B VA
8 -2
9 9
Y=—(A—B*D1+xC)"'«BxD?
22 7 N -1t l\
25 25 —_— = g 3
J=B«D1=[ 9 29« | 2 3 5[ = =3
_— - 11 25
25 25 — =3 53 4
1 0 3 — =
9 3
-11 1 -71 -21 2
9 3 4 36 2 225 25 225
9 25 25 25 121 —-87 =52
F=J*C=| = -3 [|* =| 5= S oo
25 -9 69 8 75 25 75
-23 4 25 25 25 -8 0 2
9 3 9 9
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-71 =21 2
225 25 225
121 —-87 =52 )

i
9 9
22 7
25 25
H=B«D'=[ 9 29
25 25
1 0
-1 -3
Y=N*H=| 0 -2
—4 -3

4 36

- —1—[ 25 25
I=CxA '= 2o 69

25 25

4 36
_ —1_[ 25 25
G=Cx*xA'= o €9
25 25

WINO W

WINO W




2 g\ (2
- 0 — 25
w=G*B=( 2| S 2
? -1 ? 25
1
-27 12
—-1— 25 25
Pe=@ =W 5 2
25 25
—-52 14 1
25 75 | _(—1 -2
o33 94 '(o —3)
25 75
2
- 0
-1 =2 3
—D*|l—
==y )4

3

U=(D-Cx+xA"txB)™1

3
G:C *A—1: 25 25 25 * 0
7
3

4 36 2

-9 69 8
25

0 — 25
weore 2 0 )3
o1 2]\
3 3 1
-27 12
P=—(D —W)™'= —2;3 —2253
25 25
52 14\ !
25 75 | _(1 2
-33 94 (0 3)
25 75

— -52 14
25 — =
29 |=[ 25 75
= -33 -94
25 25 75
0
-1
-52 14
25 75 _
-33 -94 -
25 75
-8
3 _(0 2 4)
_c 1 3 2
1 -7 2 -8
Z o =
0 -—-11- 3 3
_ -1 -2
oo\ o 2
3 3 3
7
— -52 14
25 — =
29 |=| 25 75
= -33 -94
25 25 75
0
-1
-52 14
25 75 _
-33 -94 -
25 75
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-1

22

1
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(@)
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2.3.1 Property of inversion:

1.(NM) ! = M~IN-?

2\
2
5
2
3

N AR W Ul
O R OR D

=
/_
=)
WNON W

) (&

A
wlley

X=(A—B*D"1x(C)!

_ OO

|
"\

p1)=

D—l

AxAl1+Bx(Cl1 A+*Bl1+B=x«D1
CxA1+D=«C1 Cx*xBl1+D=xD1

WNWE S

\

N AN W Ul
o rRrOR BN

2
2
5
2
3

—2\ 1

wl»—\w|
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1 3 5
0 2 3
4 3 2

X

{

-1

Y=—(A—B*D!

)~

2
69

4 2
1 2
0 5

-50

69
-37

69
—-32

69

)*

9
23

)

23
-3

23

-1

*C)_l*B*D_l

-2

1 Y .
1

0 3

1 3 5

0 2 3]-—

4 3 2
4 -14
23 69

|2 2|

T 123 69
20 29
\23 69

(1 -7 1\/
4_ 2 4 4
- -1 3
(203 i
\0 1 —_1/\
2 2
-7 1 -1
/1 T z\ , 4\|
-1 3
o7 13 3 5|
1 -1
\0 2 2 /
Z=—(D—-C*A'+«B) 1xCxA1
=
_ 3 0 2 4
Z= 0 1 *(1 3 2) D
3
-1
20 52 -2
(O 2 4) _ |69 69 23
1 3 2 S\t s 2
/ 23 23 23
U=(D—-C*A"t+B)1
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-1
/ 4 2 1 =2 w
w12y ; 0 2 4 |
Us| p=(; 3) (1 2)*01 (1 3 2)f
PR
2 —50 9 14 —14
69 69 23 23 23
7 —37 233 29
69 69 23 23 69
y-1= |2t 32 3 2 29
69 69 23 23 69
20 52 -2 —21 4
69 69 23 23 69
1 25 -2 -21 9
23 23 23 23 23
1 3 5 42
0 2 3 12
M= |4 0 1 05
0 2 4 12
13 203
1 3 5 4 2
A1=<O 2 3) 31=<1 2) Cl=((1) g 3) Dlz((l) g
4 0 1 0 5
I
1 2 2
aTt=|_ 1903
\s % 3
4 -6 -1
1 22
D. 1= 3
1 Ol
3

X:(A1 - Bl * D1_1 * Cl)_
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Y=—(A; — By *D; " = Cl)_l «B; D7t

IR
2 2
Y=— e L 3
2 2
4 -6 -
-1
S 024\ !
-6 = (1 5 2] ={o
4 -6 -1 / 1
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Mt=l0 -1 0 1 0

5 16 1 . -9
26 13 26 26
3 25 2 . -5
13 13 13 13
15 —28 3 . 25\ /6 —46 3 22 7\
(52 13 25 = 52 25 25 25 25 25
7 -37 -9 . 29 7 -37 -9 9 29
52 13 52 52 25 25 25 25 25
MlxN1=|l0 -1 0 1 0 |x] 0 =1 0 1 0
5 16 1 ) —9 4 36 2 =27 —12
26 13 26 26 25 25 25 25 25
3 25 2 . -5 9 69 8 —33 -23

13 13 13 13/ \25 25 25 25 25

(95 854 163 —1683 —312

1794 389 598 1196 365
—-103 373 31 =775 =55

1794 425 598 1196 3588
13 89 1 -24 =25

69 69 23 23 69
—133 —-956 11 921 347

897 491 299 598 1794
—-30 —-630 —-60 451 201

299 299 299 299 299
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/13542\ (14352\‘(23 38441147\
01 3 12 0 1 3 12 0 21 20 3 27
N+M=|4 3 2 o05|*|4 3 2 05]|=[13 30 32 16 28
0 2 4 12 0 2 4 12 18 24 22 3 32
\13203 1 3 2 03 124224727/

23 38 44 11 47

Aony) AL e@EN 0D
13 30 32 16 28

X=(§—P*R1xQ)!

18 26 —41

245 245 245

o-1o —47 41 39
1 245 245 245

3 -1 -1

20 5 20

_2 3
-1— 143 143
R=| B
143 143
-1
23 38 44\ /11 47\ [-27 32
a (” 2o 2°)‘<3 27)* A L CAERy
13 30 32 16 28 —  —

143 143

15 -28 3

52 245 25
7 -37 -9

52 13 52
0 -1 O

Y=—(S—P*R1xQ) t«PxR7?

Page 33




23 38 44 11 47 _ 27 32
Y=—(|0 21 20)—(3 27)«| ;* 2|«
13 30 32 16 28 143 143
- 27 32 1 2
(18 24 22) 1L 47 T a3 143 | _ o2
* 3 27 * 7 -3 - O 2
12 42 24 16 28 _ = 52
143 143
1 0
Z=—(R—-0Q*S1+P)1xQx+51
27 32
_ AT 32 11 47
143 143 *(18 24 22) (3 32)_<3 27>*
7 3 12 42 24 7 27
143 143 16 28
-1
_ 27 32 S 16 1
143 143 >l<(18 24 22) 26 13 26
7 3 12 42 24 3 25 2
143 143 13 13 13
U=s(R—Qx+S1txp)?
18 26 -4
245 245 245
U= (3 32)_(18 24 22)>|< —47 41 39 | 131 3;
1 \7 27 12 42 24 245 245 245
3 -1 -1 16 28
20 5 20

-9
26

13
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(95 854 163 —1683 —312

1794 389 598 1196 365
—-103 373 31 -775 =55

1794 425 598 1196 3588
13 89 1 -24 =25

69 69 23 23 69
—133 —-956 11 921 347

897 491 299 598 1794
—-30 —-630 —-60 451 201

299 299 299 299 299

2. (MT)_lz(M_l)T

o
\$
A:(é ; i) B:(;‘ é) =5 53 o= 3

4 3 2 0 5

WNWRN W
O R OR BN

g\
J

3

N B DNW U

1 0 4 0 1
AT:<3 2 3) CB=(5 5 D), CT:<2 3) 07=(3 %)

5 3 2 4 2
A=AT ,B=CT,C=B",D=D"

1 0 4 01
3 2 3 23
MT=|5 3 2 42
4 1 0 10
2 2 5 23

1
;) 2= )




1.0 4, (0 1\ /1 o
{2 23)-(2) GG
5 3 2 4 2 3 3

s 7 0\

25 25

—46 -37
| % = 1

EI

25 25

Y=—A,"' «B(D; —C; A, "' % By)

5 -4 8
0 1 9 3 9 1 0 4 0
Y=—|2 3|*|{-1 2 -1 3 2 3]—12
4 2 1 1 =2 5 3 2 4
9 3 9
-1
5 4 8 22 9
9 3 9 4 1 0 pyiiegs 1
-1 2 =1 =* =
1 1 -2 (2 2 5) l ﬁ 0
o~ - - 25 25
9 3 9

Z=_D1_1 * Cl(Al - B1 * Dl_l * Cl)_l
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— OO R

0 1 0 4 0 1\ /1 o
(D (3 2 3)-(2 3)«(=2 1)«
G2 s) = 1
3 5 3 2 4 2/ \3 3

1 o0\ /0 1\\ /=2 =38
1 O 4 1 0 _[| 25 25
2 3) B (2 2 5) * (‘—2 1) * (2 3) = 2 a3

3.3/ 4 2 25 25

6 7 4 7
25 25 25 25
—46 —37 36 69
25 25 25 25
3 —9 2 . 8
25 25 25 25
22 9 —27 -33
25 25 25 25
7 29 —12 =23
25 25 25 25

3 5 2

3 1 2

2 05

4 1 2

2 0 3
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/1
At = i 0
\o
1

Dl=
0
X=(A—B

I |I
NIH-P|H-[> g

N| ’L-M WA =
\___/

|
w|+—\w|N

*x D71« C)_l

4 3

L]l
NIH-PlH-P 4

HTEENEY
G363

-1

S| La ]

1
0

—46

25
-37

25
-1

-1

Z=—D"1«C(D-Bx+«D1tx(C)?

|
wlr—\wlN

3 5
2 3
3 2

)- |

25
29

25
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1 2
0 5
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36

25
-9

25

36

25
69

25

| &

-2 —-27

Z;;)*l? *(024)W:E

1 -33

o5/ \0 3/ 3 2/ >
3 22 7
25 25 25
-9 9 29
25 25 25
0 1 0
2 =27 —12
25 25 25
8 —33 -23
25 25 25
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s 7 4 -9
/25 25 \‘ (25 ZSW
1 | —46 =37 41| 36 36 —1_
A= 22 22 Bl=| = =| (¢ %

s L
25 25 25 25 7 29 0
3 =0 0‘/ 2 j?/ 25 25
25 25 25 25
-27 -33
S
25 25

A—l — (A—l)T ’ B—l — (C—l)T ’ C—l - (B_l)T ’ D—l - (D_l)T

6 7 4 7\

25 25 25 25

—46 —37 36 69

25 25 25 25
w322 8
25 25 25 25

22 9 —27 -33

25 25 25 25

K7 29 —-12 =23

25 25 25 25
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3. (M~H~1=M

For example:

N AN W W
O RO Ul

T
/_
_ o
W N WR A

1 3
A=<O 2

4 3

N W Ul
S~ —
i
-~
_
N DN
N~
0
A~
_ o
w N
N
—
T
A~
o

1

|
:
(

-1 _

o
I | I
N | PA-PW FA-P- 3

_1=

A
D

|
w|>—\w|N

1
0

X=(A—B*D 1x(C)1

1 3 5 4 2 1 =2
X:<023—12)* S o=
4 3 2 0 5 0 3

-1
6 46 3
25 25 25
(024) =1 7 -37 -9
1 3 2 = 55 3t

25 25 25
0O -1 0
Y=—(A—B*D1+xC)'«BxD?!
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N|H~P|¢-P|L

1 —_
z={, 1] (@ 3

3

-1
(132) I

/ 2

36

25
69

25

3
2

4 3
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5 4 2
3)— (1
2 0

25
29

25

—| -33

|
le(MlN

=27 -12

25 25
-23

25 25




6 —46
(25 25
7 =37
25 25
M7t=[0 -1
4 36
25 25
-9 69
25 25
6zt 3
25 25 25
X=( 7 =37 =9
25 25 25
0 -1 0
27 12
25 25
-33 23
25 25
6 46 3
25 25 25
X7z 7 37 oo
25 25 25
0 -1 0
=27 2\ 7
—-1—| 25 25
U7 s -
25 25

3
25

25
0

22
25

25
1

2 =27

25

25

-1

A=(X-Y*xU1x2)"1

I
WINO W

25

25

R ERA IN

29
25

—-12

25
—23

25

25
29

25
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-46 3 22 7 23
25 25 25 25 25 —
A= |7 =37 9 |- 29| «[ 2
25 25 25 25 25 5
0O -1 0 1 0
-1
4 36 2 \‘ 1 3 5
25 25 25 _
-9 69 8 =10 2 3
25 25 25 4 3 2
B=—(U—-Y*Ut*xZ)1xYy*«U"1
2 7
-27 —12 - = —23
/ 25 25 25 2 9
B=1l 55 25— (2 2 *| 1
25 25 25 25 3
1 0
2 7 23
25 25 T g 4 2
9 29| x| 2 =1 2
25 25 ey -3 0 5
1 0
C=—WU—-Z+X1xY)1xZ*x1
-27  -12 4 36 2 3
C=- 25 25 |_[25 25 25| [0
-33 -23 -9 69 8 7
25 25 25 25 25 3
-1
22 7
2 s 4 36 2\ /3 1
o 29 25 25 25|,.(0 O
1 0 / 25 25 25 3 —2

D=(U—-Z*X1xy)1
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36 1\
25 25
6 8
25 25/
*

2 4
3 2)




wnNhwnN W

36

25
69

25

2 3
25 0
8 * 7
25 3

Page 45




O-

References
Gantmakher, Feliks Ruvimovich. The theory of matrices. Vol. 131. American
Mathematical Soc., 1998.

Lancaster, Peter, and Miron Tismenetsky. The theory of matrices: with applications.
Elsevier, 1985.

Lipschutz, Seymour, and Marc Lipson. Schaum's Outline of Linear Algebra: 612 Solved
Problems+ 25 Videos. McGraw Hill Professional, 2012.

Bronson, Richard. Schaum's Outline of Matrix Operations. McGraw Hill Professional,
1989.

http://ltcconline.net/greenl/courses/203/MatricesApps/MatrixOpsProps.htm

https://www.onlinemathlearning.com/matrix-addition-subtraction.html

http://www.mathwords.com/t/transpose of a matrix.htm

http://www.mathportal.org/linear-algebra/matrices/matrices-definitions.php

https://en.wikipedia.org/wiki/Matrix (mathematics)

http://www.webformulas.com/Math Formulas/Linear Algebra Properties of

Transposes.aspx

http://www.mathsisfun.com/algebra/matrix-determinant.html

https://www.vitutor.com/alg/determinants/properties determinants.html

http://www.mathwords.com/i/inverse of a matrix.htm

10- http://math.tutorvista.com/algebra/inverse-matrix.html

Page 46



http://ltcconline.net/greenl/courses/203/MatricesApps/MatrixOpsProps.htm
https://www.onlinemathlearning.com/matrix-addition-subtraction.html
http://www.mathwords.com/t/transpose_of_a_matrix.htm
http://www.mathportal.org/linear-algebra/matrices/matrices-definitions.php
https://en.wikipedia.org/wiki/Matrix_(mathematics)
http://www.webformulas.com/Math_Formulas/Linear_Algebra_Properties_of_Transposes.aspx
http://www.webformulas.com/Math_Formulas/Linear_Algebra_Properties_of_Transposes.aspx
http://www.mathsisfun.com/algebra/matrix-determinant.html
https://www.vitutor.com/alg/determinants/properties_determinants.html
http://www.mathwords.com/i/inverse_of_a_matrix.htm

