Chapter Two

_S; Linear Equations dohadl) eyl
(1)Linear Equation dghadl) ddataal)

Definition :- any equation that can be written in the form
arxi+ax2+ ..o.o....... +anxn=0,whereai,a, ......... ,an are
real constants and X1, X2, ...., Xn are variables , is called linear
equation ( first — degree equation )

Ex :-

(1) -7x+5z=6

(2) x1+x2-3x3+5x4=-13
3) —-m-h=1/5

@) z1+z22+23—24=20

(2)Solution of equation Aaaall Ja

Def :- solve an equation is to find the elements of the variables that makes the
equation true

(3) Solution set Jall de gana
Def :- the set of element of the variables that makes the equation true .

Remark aaaNa
aobad oot AU Y ataall

(1) xz+3y=3

(2) 8x” —2w=1

(3) 4x—cos(y)=-2

(4) x1-3x2-Ln(x3)=-36




(4)System of linear equation Ahdld) Aalaal) da glaia
Def ;- is set of (M) of linear equations which has (N) of variables which can be
written in the form :-

annxi+anxe+....... + ain Xn = b1
alxXi+azxe+....... + azn Xn=be2
adml X1 +am2 X2+ ....... + amn Xn = bm
Slae ¥l Jas ) <35 (constants)<w siaij , [=1,.....,m;j=1,....,n O &
( R ) “..00...0 l‘
Remark :-

(1) The system of linear equation which has solution is called
( consistent system )
(2) The system of linear equation which has no solution 1s called
(inconsistent system )
(3) Any system of linear equations may have ( no solution , exactly one
solution , or an infinite number of solutions )

(5)System of Homogeneous Linear Equations “wilaial cNalaall daghia

Def :- A system of linear equations of the form
arn xi+anxe+...... +amxn=0

aml X1+ am2 X2+ ...... + amn Xn =0
in which the constant terms are all zero is called system of homogeneous
linear equations

Ex (1

2x+4y+3w=0 > L1
x+2y-5w=0 |9
2x-y+2w=0 » L3
Remark

(1 )if n = m then the system has the only zero solution
(2 ) if m < n the system has infinite number of solution




Elementary Operations on Matrices <l siaadl Jdo 4 5Y) cililasl)

( a) the interchange of two rows

( b ) the multiplication of a row by an arbitrary non zero constant

( ¢) the addition of an arbitrary multiple of one row to another row in the
matrix

Def :- if the system of linear equations of m equations in n variables is

AN XIF A2 X2 F e, + ain xn = b1
A2 X1 +AaA2X2 4 oeeanannnnn.. +a2nxn=Db:
am Xi+amx2+ ............ +amn xn =bm

then the matrix of the coefficients and the constant terms is called augmented
matrix and can be written in matrix form

ail a1 ....... aimn : bi
a20 a2 .....a22n :b

am am2 ....amn :bm

Ex:-

3X+2Y-Z=2 3 2 -1 : 2
AX +4Y+122 =4 ——> |-4 4 12 : -4
5X-3Y+47Z=0 5 -3 4 : 0

another way
let

A4 4 12| ,X=|Y |,B= |4

AUl Ja gyl i 1) A aall Abeall Rl A 48 gindll S5 -: Adaadle

A il Ji) 0S5 il (pa Ll () oS5 3 i saeal -
J;\J




caall Aasl g Bl G j+] ¢ ] caall S jlaial (e LeglalSy (35S0 e Cpbia (g) ST
i qml\gh\jdgﬂ\oﬂéscjﬂﬁl

Ex: - ¢ 13lal g ¢ Libaa Ay i) dapally ¢ oS 400N cld shaall g)-: ) g

1 0O 8 3 9 6 1 - 09 0 -3
A= 10 1 0 7 ,B= 0 0 5 -11,C= 0 0 1 O

O O 1 4 0O 0 1 - 0O 0 0 1

1 0O 4 2 1 0 2 8
D=0 1 3 -1 [,E=| O 1 -5 1 |,

0O O 1 9 0 1 6 7

O 0 O O
A Aaoxc B Aapm e, Crdaaye Diday, Erdaapx e o)

S,. _Solution Of Linear Equations

1--By Gaussian Elimination

ouglS cidat) 48, g Adadl) e slaal) Ja

Ex :- solve the following system of linear equations by Gaussian elimination
3X+6Y +9Z2 =27

2X-Y+72Z=38
3X-7Z=3
Sol :
3 6 9 27
A= 2 -1 1 8
3 0 -1 3

1/3 Ri —>Ri

I 2 3 :9
{2 -1 1 8}

3 0 -1:3
2R1+R2 __R2
3R1+R3 R 3




/123:9\

0O -5 -5:-10

\O -6 -10 : -24 )
-1/5R2 — R

0 -6 -10: -24

6R2+R3 —* R

q 2 3 :9 A

0 1 1:2

\O0 0 4: -12 J

1/4R3 — R3 (Adall da jadll dapally 43 sieadll Cnal (1Y)
M 2 3:9)

0 1 1:2

0 0 1:3y

Al ¥aleal) alka ) 48 gdiaddl Jsas oY
X +2Y + 32=9
+Y +7Z =2

/=3
:>Z=3

by (2)

Y+7Z=2 ——> Y=2-3 ——> Y=-1




By (3)
X+2Y+432Z=9 =——>>X249=9 ——>X=2
Solution set={2,-1,3 }

Ex 1:- solve the following system of linear equations by Gaussian elimination
4X+4Y +82=-4
3X-6Y +3Z=-15
3X+Y+2Z=3
EX:2
2X1+2 X2 +4X3-10X4=6
2X1+5X2—-X3-9X4=-3
2X14+ X2 - X3+ 3X4=-11
X1—=3X2+2X3+ 7X4=-5
-s Adaadla
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2- By Gaussian-Jordan Elimination

O — (uglS chiald) A8y jhy e alaal) ga

238 i g oy g aldaill 5ieall 6 ghaal) 1 Auladl) co¥obaal) sUai Jygad e & lall o3a el
A i) ddeall A ,2ell 28 gheadl ) 48 dundl

Ex 1:- solve the following equations by Gaussian-Jordan elimination

Xi+X2-X4=0 1 1.0 -1 :0
2Xo+ X3 -2X4=13 o 2 1 -2 :3
2X1+ X2 —-X4=0 2 1 0 -1 :0
Xi+X2-3X3=1 1 -3 0 :1




SOL :-

2R1+R3 _,R3
-Ri+R4 —» R4

4 N
I 1.0 -1 :0 I 1.0 -1 :0
0 21 2 :3 |=——12R2_,R> [0 1 1/2 -1 :32
0O -1 0 1 :0 0O -1 0 I 0
0O 0 -3 1 : Q 0 -3 | B | .

R24+4R3 — R

1 1. 0 -1 :0 1 1 0 -1 : O
O 1 172 -1 : 372 2R3 R3 O 1 172 -1 :3/2
O 0 12 0 :32 0O 0 1 0O : 3
0O -3 1 :1 O 0 -3 1 : 1
3R3+4+R 4 —> R4
1 1 0 -1 :0
O 1 172 -1 : 3/2
O 0 1 0O : 3
O O O 1 : 10
Gl 2y A iaal) Gpdall huall L ai o) gy A el Asiall dapally () A8 giall

s Lacliad Cadall dgy yhay
Rsi+Ri — Ri

R4+ R2 , R

1 1 0 0O : 10
0 1 12 0 : 23/2
0 0 1 0O : 3

0 0 0 1 10

-12R3+ R — R




1 1 0O 0 :10
0 1 0O 0 : 10
0O O 1 0 : 3
0O 0 O I : 10
-Ro+Ri [ Ri

1 O 0 0 :0
0 I 0 0 :10
0O 0 1 0 :3
0O 0 O 1 : 10
Xi=0

X2 =10

X3=3

X4=10

H.W

EXC :- solve By Gauss —Jordan
NO (1) :-

2X14+2 X2 —-2Xa=4
4X2+2 X3-4X4=6
-Xo+Xa=-4
3X3+ Xa=-1

NO (2) :-
2X1+2Xo—-X3+ X5=0
-X1—X2+2X3-3X4+ Xs5=0
X1+ X2 -2X3 -Xs=0

2 X3+ 2Xa+2X5=0
NO (3):
2X1+Xe+X3=8
3X1-2Xo—-Xs3=1
4X1-7X2+3X3=0

NO 4) :-
2X1+ X2 +3X3=0
X1+ 2Xo =0

2X2+2X3=0




EXC :- solve By Gauss

NO 1) :-
4X1+8X2+2 X3=16
3X1 —=5X2-X3=2
4X1-3X2+2X3=1

NO (2) :-

2X1 42 X2 —4X3 + 2X4 +6Xs5 =2

3X1 + 2X2 -4X3 -3X4 -9X5 =3

2X1 — X2 42X3 + 2X4 +6X5 =2

6X1 + 2X2 -4X3 =6
2X2-4X3-6X4-18X5=0

NO (3) :-

X1+ 3X2-2X3+2X5=5

2X1+ 6X2 —5X3—-2X4+4X5-3Xe6 =1
5X3+10X4+15X6=5

2X1+6X2 +2X4 +18X6=6

NO 4) :-

X1—-5X2-8X3+X4=13

3X1+ X2 —-3X3-5Xa=1

X1 - TX3+2X4=5
11X2+20X3-9X4 =2




S;- Inverse of matrix 48 saall u gSaa

Def :-If A square matrix and ,if there exists a square matrix A™' such that
AAT=AAT=] ,then we say that A’'is an inverse of A .

EX:-

> 31 [z -3]
A= 1 2 Al = 1 2

ousSaall ol g

Theorem(1):- (1) (A" )'=A
(2) (AB)'=B A"

3 A" = @)t

Theorem(2):-
The inverse is unique if it exists .
Proof :-

Let A has two inverse

Band C
Then A.B=B.A=In
And AC=C. A=In
Now
B=B.(In)

=B (AC)

=(BA)C

=InC

=C
Then
B=C
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[ C:D | Al dal Jto
D=A"1% C=In <&y

Q@MN\O&@J&A\&QJ&&D s C @ In ssd Y C LS 1)~

[A\I]

—

EX:-Find A ! ofA

2 1 0
A= |1 0 2
0 2 3
Sol:-
[ANI] — [IVA
2 1 0
[A\]]= 1 0 2
0 2
1 0 2 : O
=12 1 0 1
0 2 3 :0
2R1+R2 __,R»
1 0 2 0 1 0
0 1 -4 1 2 0
L0 2 3 0 0 1
10 2 : 0 1
01 4 : 1 =2
11 : 2 4

3

Bagage e AT (uSaDUALE & A A shuaall
dale 3 guay -2 Aaada

[ IN\A 7]

R 1 JuR 2 Janu

-2R2 + R3

—>R3

1/11R3

— R3




1 0 2 0 1 0
0 1 -4 1 2 0
0 0 1 : -2/11 4/11 1/11
4R3+R> —» R2 , -2R3+R1 —5 Ri
1 0 0 4/11 3/11 2/11
01 0 3/11 6/11 4/11
0 0 1 2/11 4/11 1/11
4/11 3/11 -2/11
Al= | 3/11 -6/11 4/11
2/11 4/11  1/11
4 3 2
Al= 1/11{3 6 4 J
2 4 1
2 1 0 4 3 2
AA =1 [1 0 2} /11 [3 -6 4}
0 2 3 2 4 1
11 0 0 1 0 0
/110 11 0 | =10 1 0 |=1
0O 0 11 0 0 1

EX :-Find A! of A

1 2 3
A= £O42J

2 3
1
[A\I] _, [I\A1]£O




2 3 : 1 0 O
-RI+R3 —R3 |0 4 2 : 0 1 O
0

0 O : -1 0 1

EXc : -Find A

3 1 2 2 1 2
A=[-1 3 R B= 0 1 3 , C= 1
4

5 1

EXC:- Solve the following system of linear equations

NO(1):-
3X+3Y+6Z2=3
4X +2Y =0
X+2Y+27Z=-1
NO(2):-

2X1+ X2 +5X3+ X4 =8

X1—-3X2-6X4=9

2X2 - X3+ 2X4=-5

X1+4X2-7X3 +6X4=0
Xi=3,Xe=4,X3=-1, Xsa=1

NO(3):-

2X1+2X2-3X3=5
2X1+ X2 -6X3=10
X1 -2X2=-5

NO (4):-

X1+2X2+3X3 +4Xa =1
2X1 - X2+ 5X3+3X4 =-11
3X1 +5X2 +2X3 +7X4 =10
4X1+3X2o+7X3+ 12X4=0

1 4
301
2 -3
<l
: 2l




