oualil | i
Algebra of Matrices Oldjaall no

Lod

Py o
Casia V) (e e gana o (S dlacY) (o daghia oA Al ghiadll
Ayl clleall 8 aal gl puaial) o gl Lt S elluy g saacYl
Sl b jualic 8 ) ddsiiad) o tdauldl) 48 ghad) ()
Asldie LIS i I pldll palie
P ) JSal) aslg

k 0 O
S=/0 £ O
0 0 %
Jans bangl A ghias Aall s b and k=1 aal sl culS 13

T 3l L
:hall Y alad) de gena

a,x, ta,x, +..+a,x, =k,
a, X, +ayXx, +..+ta, x =k,
........................................... (1)
a,x, t+a x,+..+a, x =k,
i Jaladl e n A VAl adl e Mmoo 3 )ke A

Bygall Jo LS (Sag X, X0, X,
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. dp A | X ki

dy; Ay Aon || X2 | k )

Am A2 A X, kn

bJJ.AAj‘ &@M\ @.Aj us.uet.c dS...uj

iy dp A1y

dy  dpy dry,

...................... (1)
aml amZ amn

4@V Jashadll s 48 ghiadll palic ol @),y ,..d,,, eV

(columns) 33l e dund Jl Jaghadlly (TOWS) i ghn ood

O—Sarg Adghia o (MXN) andi J9ae N5 Cla M 1 48 s0indll

e du 1 JSV) Sl Gan (@) S A ety B siad) 4
O Cos agenll Q8 e 5 aall K

i=1,23,..m, j=123,..n

Bghaa i aal g Can il (@,ay,---0,) 3 na

- -
bl
“s b
b

Aay ya A ghian anii BaacY) 5 Cagiuall dae i Lgd ) A8 shiadl
Pl o g iy s 0, Ly .(Square Matrix)
o) BRY a Q,d),...,4,,
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5y geall o (V) @¥aleall de gane LS (Kay
Ax=h A3)
X k,
where x=|x,|, h=|k,|, A is mxn matrix
X3 ks
u_A;U:\LL.u_Ag\AMuQBJL\Q A J.L;N_a(?))é\hl.ul\ Lﬁj
O N e O 9—SHg 2g anll ddgaina e 3 )le X « MXN 48
paliall e M e OsSE dgandl Abghias g8 h W ¢ jualiall
3 \gaal 53 5 Cld shaall aan g (48 shiae o gl Aol :Adhgale
M}JU\AJ;)AS\ L@.M\J.A
ool Al kg Adadl) eVl de gana

System of Linear Equations &
Gauss Elimination Method

O—e N A m lasae dghdll cValeddl (e Ao gane Wl o (i i
Bogall B X, X, X, dualadd

a, . x, +a,x, +..+a, x, =b,

a, X, +a,x, +..+a, x, =b,

a.x +a +..+ta x =b

mn- - n m

S 1Y slane b EDLladl Lad <l g 3Uaxs a;; Odlad
e gaxa (o 3 ke s (1) OVl da (555 Auilaie e e
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5ole) Jall asie LcValad) 383 Al X, X500, X, daeY) e
LS 3o A X aniall g (V) Aaladll (a5 2500 (o A ghina o
X15Xn s X, O 3l

JY) e L ol dalaie cVolad) de gana cilS 1Y)

;) ! (Trivial solution) 431 Jal

x, =0,
x, =0,...,
x, =0
e (1) ¥ olead) AU Sy L pun s il stumall Cay e (g
:EJ}AS‘
AX=Db
an  ap ar
a a a
A= 21 22 2n , .
aml amZ amn
X b,
X b
y |2 ’ p=|"
xl’l bﬂ

A o e L gay D i g
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a, dp a,, b,

dy dy a,, b,
B = ,

aml am2 amn bm

(1) @Y=l (Augmented Matrix) 4 ghall 43 ghuaally
S Cagu (V15 b 2sanl) L) lilasn A (e A€ je 4d ghiadll 528
Gy Ay . uglad cadal) A5 ylay (1) @Valedl oda Ja 44 5
eapa g Jhe Gk oo L
: JEa
rdualase Ay g 8 AV dodadll bl Ja
3.0x, +2.0x, +2.0x; —5.0x, =8.0
0.6x; +1.5x, +1.5x3 —5.4x, =2.7
1.2x,-0.3x, =0.3x; +2.4x, = 2.1
:Jad)
: ghall 48 ghiadll i sSi Y g @
30 20 2.0-50 8.0
B =106 15 15-54 27
1.2 -03 -0324 2.1
A o Al el e X caia AU 5 gladl)

Al A bl e [N Al x 02200 ]2k
3.0
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o domnt 2 A (po [ Al X 04 = 1 2] £k
3.0

) a0al) de gandll
3.0x; +2.0x, +2.0x; —5.0x, =8.0
l.1x, +1.1x; —4.4x, =1.1
—1.1x, —1.1x; +4.4x, =-1.1
t ot U shall 48 shiadll
3.0 2.0 2.0-50 8.0
B,={ 0 1.1 1.1-44 1.1
0 -1.1 -1.1 44 —-1.1
7o L 13 AN A Dladl e X, cada AGNEY 3 gladd)

e Joa i A AN A dsbeadl (pa [Aal) Alsbad x =~ 11

&

1.1
;3aall de gandll
3.0x, +2.0x, +2.0x, —5.0x, = 8.0
l.1x, +1.1x, —4.4x, =1.1
0 0 0 0=0
tot AU shall 43 siiadll
3.0 2.0 2.0-5.0 8.0
B,=| 0 1.1 1.1-44 1.1
0O 0 0 0 0
toy 2 Al Aaledl oy
x, =1—x; +4x, (1)
ro) o V) Aalad) o3 (e
X +x, =2 (2)
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Yoo o Jpeanll oS0 4adlh galadl Dy, X505 L
Lagd e 2 L 413 Jlall e il
da dsag pie Alla B gl 48y 5k
— YA 2l (e Ao gana (B esla AG sk Lind gl Guaay |ila
¢Ua Ll ol
Allad) 3 (o lad eday Cogu ad o A o283 Aday)
Y] calea)l Ja: Y e
3x,+2x, +x3=3
2x+x, +x3 =0....
6x; +2x, +4x; =6
P Ushadl 48 il sJad)

3 2 1
2 1 1
6 2 1 6
| PR W i et K\ PN | RSV " SR K P
a_g&\ugu\o_upﬁezgﬂ\mu\ggg,_,fagds;j
tle Jianid
3x,+2x, +x3 =3
3 21 3
2x, +7x;=12 =2 1 1
6 2 1 6

2%, +xy =2
iy D g A Aaleall (e X o3y o 683 A
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: e Jaan AN Aaladl (e Leak &5 V1 Aaladl x 2=§

3x,+2x, +x; =3

3 2 1 3
| | I 1
——X+t—x=-2 ;=>|0 —— = =2
3 3 3 3
0 -2 2 O
—2x,+2x;,=0
z by g ALY dalaall o Xp  Cadng o583 A4 Hhall udiy

e Joans 20E) Asladdl (e [ ) Asled) x _1:_?2 1

3x; +2x, + x5 =3

1 1
— =Xy t=x3=-2
32 3

0=12
Ja L G ealaall o 2S5 ZAEN Asbead e i gl e

dag Jda gy Al A ugla 48k
v Jla
AV e oled Ja

— X, tX,+2x; =2

-1 1 2
3x,— 2x,+x;= 6 ;=3 -2 1 6
-1 3 4

—x, +3x,+4x;=4
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tde Jian AN 5 400G Holileadl (e X ada
—x, +x,+2x;, =2

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

2x, +2x; =2
p e Joand ) Aoledd) (e X, Cadang

—x, tx, +x;,=2

X, +7x, =12
12x, =22
11 2 2

=0 2 7 12 |-5x=-10
0 0 -5 -10

12x3 = 22 O a2 Uslad) (e
O 23 AN Abedl ey x5 = 11/60 osSs Ml
Xy =-5/6 -
e
2Xx+72=12=x,=-1
O ans J ) Aalad) (g
X =-5/6 +2(11)/6-12/6=5/6
cda g da lgd el
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(bl
tow g Ak aladialy ASY) adlad) Ja
3x+y=-5
2x+3y=6
x—2y=-8
Sx+3y=-1
Tx=y—2z=0
3) 9x—y-3z=0

2x+4y—=T7z=0
3x=y+tz=-2

4) x+5y+2z=6

2x+3y+z=0
Sx+3y—-3z=-1

5) 3x+2y-2z=-1
2x—y+2z=8

D
2)
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49 gliaal) (i gS2a
Inverse of the Matrix
i Ay pall A8 ghuaal) wo Jalai Cogu Juadll 12 3
Gaald Ldy AT 5l
AAT=ATA =T (1)
i aalay nxn 4Aa o G—wdiagl didias s [ o) s
S S Vbl (e de sama Ll o (i s i (e sSadl
:’5_)‘5.;43\
Y = AX ()
S N oge e A XY leaid o) dus
X =(X1,%5 5005 X,),

Y =(V15Vpseos V)
Lo daniy A
X=A"Y (3)
YAy X e dads

chdall e — (ugls Al )k
Gaues - Jordan Elimination Method
L 2dghine ddshiad Jea o adiad 43kl oda
O i) Y (598 W pualic asan AN & L) 46 ghiadll)
ZJLAE';\ uSAJ 4_1‘ Lﬁi (aJLLAi caad
AX=Y=1Y=>IX=X=A"Y
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LA' JVsass A,l d8khadl lbay ey,
iy ylay 4 ghaas) (o Sae e Jpaanl) (S
ol 8 AT Al da ) e b gheadll Ja) Ak o i
A
Al A al cpe 43 ghaall (i sSaa Y g
P Y 2X2 Aa 0 (e A shiadll L sSaa

A _ all a12 ,A_l _ 1 ay, —dap
R\, a detA\—a,, a,
21 22

det 4 =ayay —apa;y

o Lus

a,; 0.. 0
A - O 6122. O .
0 0. a,
L 0... 0
apy
A7l = 0
0..
al’ll’l

: JEa
i ghaall AT Sl aa
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:Jad)
A o glal Je adiay
1

A7 = adjA
det 4
det A =(3)(4) - (1)(2)=10

, (3 1 4 -1
adj A = adj =
2 4 -2 3
paic JSay (npaic 3Lty b

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

AANY A Al pe A8 ghiaal) (i gSaa 1Ll
: JBa
:A0U) 48 ghiaall u sSae an g

-1 1 2
3 -1 1
-1 3 4

:Jad)

Wi o Lgras dgha ) o A0V cllal Gk e ol
= LS Ly g Baa g A shiaa ) Adsiiadl Jafh s Sas
el Hlall (e eainse

-1 12 100
3 -1 010
-1 3 4 001
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-1 1 2 |

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

-1 1 2

0o 2 7 3 1 0

0 0 =5) -4 -1 1)>row3—row?2

— ByGauss  Method

32 2
17 1 I =10 S S D
5R2+F)R3—5R3 0 1 0 __3 __2 l
10 10 10
00 1)1a4 1 -1
5 5 5
=123
100)10 10 10| = row1+row?2
01013:2—7
10 10 10
00D 4 14
5 5 5




s sSxall A8 ghiaall a5 Al A gtiad) 5S5Gll e
v Il
14y skl 48 ghiaall usSae aa g

(-5 0 0)

:Jad)
(=5 0 0)
0 40=

001,

AN
I

(2 0 0)
A= 10 250
0 0 1,
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3.0 0
S 4 0
3 6 1
1 2 3
25 10
1 6 1
2 1
Vo -5
(2 0)
Pl -1,

—1 5)
22 3

G kel
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3 jmaall cuilgadiall g 8 juaall glall
Eigen values and Eigen vectors
nxn (o je A=(a;) Ak W o (mos
pop Agaiall Alad) o (i s 48 shiae
AX =AX (1)
saal) pdall e culh dae Lﬁik o Cua
Adaall Ja asii A Adsian Y A 5 mall sdall il ()
4-21]=0
Asladl) Jay o s X 3 paall Clgaiall oyl (¥
AX = AX
iy (Didadlda o X =0 aaidl o zual gl (e
J pied jsdall e X #£0 dad baie A dedl
X #0 J—kd JsV s Characteristic value il il
A 2l L Gaaal) dagal) e
A0l (o Ay yall A shaddl culS 1Y)

F(A)=|A-Al|=
[ a,, a,, ey, |

=la, an,—-A .. a, |=0, (2)
_anl an2 e ann—i ]

3 padl A o 3 jaaall 3ganll 5 8 i
A A8 giiadll 3 llial 8 el Aaleall e (2) Aaledl
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: Jlia
148 siaall 3 jradll Cleaiall 95 jaaall ) gdall aa

5 4
A=
1 2
:Jad)
Adlaall a2ty @lld g5 jaaall sdall uai 1Y

F(A)=|4- 1 :(5_/1 ) j

1 2-4
= -71+6=0
(5= DR2-A)-4=0=>A-71+6=0
=>4 =1,4,=6
s peall sdall e Lea il oda ) 5Si
A=1 b
bl 335k e 3 aall Clgatiall (s
AX = A4 X

Ol Laie (565

S 4\ x ) (X
nA=l= |1 , x, ) lx,
Salabed) e Joani Liag
le+4X2:xl,

xl + 2X2 = .XZ
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Sl drans glililaall lila xanag
5 Axiie Jf) Al 08 el e
A=6 4l
5 4\ x 6 x,
DAH=6= |1 , X 6x,
o Joma

A daie S ded S elly e

s JBa
148 shiadll 3 neall Cilgatiall 53 3aeall Hs3ad) o
1 2 -1
A=|1 0 1
4 -4 5
:Jad)

Adlaall aladinly elld g s el [ sdall i oY
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1-4 2 -1
4-1l=| 1 -4 1 |=0
4 -4 5-1
daaall i axy Aaladll e Jiass
(1= =54+6)=0
P s A B el )sdall sSi

21219
j'2:27
A, =
Udleall Bk (e 5 el Clgaiall Gpad 1Ll
AX =AX
e Lidie ()68
/1:1:;'\9:\1‘93
1 2 —1)x X,
1 O 1 xz = x2
—
4 -4 5 \x X,
e Jas Leiay

x1+2x2—x3 = X1,
xl+X3 :x2, —
Ax; —4x,y +5x; = X3
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1

x1=_5x3,

X _l.x

2 =5

el dasdl o dianid (X3 -2) sl xy ded e
-1

X, =11
2

/12:231 0 1 | x|=]|2x,

Y aledl Je Jiass Lgiag
x| +2x, —X3 =2x,,
x| +x3 =2x,,
4x; —4xy +5x3 =2x;

o deant paallys
XpiXy:ix3=-2:1:4

@A@u&gwﬁﬁsé@
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1 2 —1)x 3x;
/13:331 0 I |x,]|=|3x,
4 -4 5 \x; 3%,
Yl e deans letas
X +2x5 —x3 =3x,
X, +x3 =3x,,

Xpixyixz=—li1:4d e ga s o¥aled) gang

daiie Cllh A (oS3 Sl e
-1
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C&Jm
(b Laa JS1 58 juaal) g gall g gdadl 5 5 juaall A a0 of
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