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A SYSTEM OF LINEAR EQUATIONS ;
Consider a system of m linear equations in n unknowns x{, x5, x3, ... X, " - ) Y2 =
aq1X1 + Aq12X, + aq3X3 + e+ A1pnXn = bl - ’1/
=p L Z
Az1X1 + A2X7 + A3X3 + -+ AapXp = by N e
asq1Xq + a32Xp + asz3X3 + -+ A3znXn = b3 \X/
Am1X1 + AmaX2 + ApaXxz + -+ X = by I E i 1
\ 3\ 1
The system can be written compactly in matrix notation as AX = B V- \ 2
Where A = [ai]-] is the matrix of order (m X n), called the matrix of coefficients. \ . &
T -
B = [b1 b, bs ... bm] is the column vector of order (m x 1) 7& —
and X = [x; X5 X3 ...x,]” is the column vector of order (n x 1) =
The matrix [A,B] i.e., the matrix formed by the coefficients and the constants is called the augmeﬂtedmat-rm—* \
o . A Té} } ‘%
Any vector U such that AU = B is said to be a solutions of AX = B. 3 Yy
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A SYSTEM OF NON — HOMOGENEOUS LINEAR EQUATIONS:
SOLUTION OF n LINEAR EQUATIONS IN n UNKNOWN:

If we are given a system of equations AX = B, where A is a non — singular n — rowed square matrix, X is
n X 1 matrix and B is n X 1 matrix then the system has unique solution.

We accept this theorem without proof and learn how to use it to solve the equations. /4 ><> E
1. WriteAX =B ZL\
DA A
2. Checkthat|A] # 0 ;_) } }#O
3. Now find A~ by any suitable method. / /_31 ( A 7( B,\/j:')g
4. The solution is given by X = A™1B. ‘

Note: If A is singular matrix, then this inverse method fails. In that case the system may have infinitely many )( =~ A _}3)
solutions or none at all. ——

SOLUTION OF m LINEAR EQUATIONS IN n UNKNOWN:
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SOME SOLVED EXAMPLES:
Test the consistency of the equationsx +y +z =3, x + 2y +3z=4,x + 4y + 9z = 6.
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2. Solve the following system of linear equations:
X—y+z=2
3x—y+2z=-6
3x+y+z=-18
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x+y+z=5
4. Prove that the system of linear equations x + 2y + 3z = 10 is consistent and find its solution
x+2y+2z=8. (M, "= (Q‘ﬁqf),,)
5. Solve the system of equations.
X1+ Xy —2x3+x4+3x5=1
2Xq — Xy + 2x3 + 2x4 + 6x5 = 2
3xq + 2x5 — 4x3 — 3x4 — 9x5 = 3.
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Investigate for what values of a, b the following linear equations

x+2y+3z=4,x+3y+4z=5,x+ 3y + az = b, have (i) no solution, (ii) a unique solution,

(iii) An infinite number of solutions.
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7. For what value of A the following set of equations is consistent and solve them.
‘_;—
x+2y+z=3,x+y+z=213x+y+3z=21%

SCME Con M E
_— 91 | »
5 18 z 't

\ 3
R P

Loyt

Rore (AT = 2
e Sysiew W b

YJM\\Q(A\Y{) = Ron (A] =

COh%ﬂ'GehL 5L

MODULE-2 Page 11



Q\un\ck/x\yf) - Ron (A ) =)

:> Xz’g%*é:o
= )= 2.3

T™me SyLdrep~ S Cons Aent  when A=2 o 13

Fonl N=7, wusing @

~ 2
L/A\\%Bs \ C
o -\ O ‘
O o o ' ©
N Xy 472 = 3 WWKCZQ%
- Y = in J/\mkf'j W~an™)
g™
- \kﬂ: o oA PMOMG{U\d
- -2 =
Y AnA ¢~ 3
N4 2=
- —t—
lex =2 < k& D =)
\-
Toe s 7 D; - L | s indinidely
T k \r\bt/lr So‘m

For »=3, v>ry ()
[/A\\%]S I S I

~N¢nX T LR = Twhnite \po(fi 3"
no 0/1( VMW"QEQ/\/S: \(\"\{: /L

MODULE-2 Page 12



nx 2194 2= 3

=) MA4AZ= 5 et z - b

-\ ‘
) k Soluron?

C

8. Show that the following system of equations is consistent if a, b, c are is A.P. / -

3x+4y+5z=a,4x+5y+6z=>b5x+6y+7z=c
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9. Find the value of k for which the equationsx + y+z=1,x + 2y + 3z =k, x + 5y + 9z = k?
has a solution. For these values of k, solve the system completely. (HW)

2x1+x,=a
10. Show thatif A # 0, the system of equations x; + Ax, — x3 = b has a unique solution for every choice of
: X, +2x3 =c¢

a, b, c. If A= 0, determine the relation satisfied by a, b, ¢ such that the system is consistent.
Find the general solution by takingA =0,a=1,b=1,c=-1.
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