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system of Linear Equation

suppose, we have. the system of m linear equatlons with n

vanables Rgs X s b 9 X
aXq + 2% +...+a,x, = b,

@19Xq + a12%, +... +a2nx =b2

dm X + ama Xy +.. +amnxn wj b
These equations can be written in matrix form as
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Homogeneous and
Non-homogeneous Linear Equations

A system of equation of the form AX =B, B#0 is called a

system of non-homogeneous linear equation.
If B=0, the matrix equation AX = B reduced to AX =0, such a

System of equation is called a system of homogeneous linear
€quations. A system of equations having one or more solution

is called a consistent system of equations.

A system of equations having no solution is called an

inconsistent system of equations.



Criterion of Consistency
Let AX = B be a system of m linear equations in n variables.
(a) If| A|# 0, then the system is consistent and has unique
solution is given by
X=ATB
(b) If | A|l=0 and adj(A):- B=0, then system is consistent
and has infinite number of solutions.
(c) If| A =0 and (adj (A))- B # 0, then system is inconsistent
and has no solution.

Working Rule to Find Solution of Linear
Equations (Matrix Method)
(i) Write the given system of equations in matrix form
AX=B.
(ii) Find [Al.
(i) If| A0, .th'en compute A™' by using A™' = lTlI(adj(A))
and use the relation X = A~'B to find X.
(iv) If |A|=0, then.find (@dj(A))- B.
(v) If (adj(A))-B=0, then systenr has infinitely many
solutions and if (adj(A))- B# 0, then the system has no
solution. , : :

(vi) If the system has infinitely many solutions, then
choose a real number k.for one- of the variable, this
will reduce the number of variables by one. Now,
take any two equations and solve by using matrix
method.

Solution of a System of Linear |
Equations by Reducing in Echelon Form

Suppose, we have a system of equations
a;X; + ayp% +...+ayX, = by
821X1 + 322X2 f...+aZan = t)z

a,1Xq + anaXy +..Fap Xy = b,

ayy @ o A | [ X b,
= &1 9 aZ:n X = bz =7 AX =8}
am1 dm2 amn Xn bn
4y dy an | o
where A= %1 aZ,Z %n
dm1 Am2 amn

is called the coefficient matrix.
X4

X
X= 2 is called the column matrix of the unknowns.




B= Clis called the column matrix of the constant.
[ i ]
diq1 Ay dqp, o
a a v i g :
and C=[A:B]=]| 2" 2 4 bz
| dm1 dm2 T anp - ; bn_

is called augmented matrix.



Criteria for a System of Non-homogeneous
Linear Equation AX =B

(i) If Rank C# Rank of A, then the system is inconsistent
has no solutions.

(i) If Rank of C = Rank of A= number of unknowns, then
the system has unique solution.

- (iii) If Rank of C = Rank of A< number of unknowns, then
the system has infinite number of solutions.

For a System of Homogeneous
Linear Equation AX' =0

A system of homogeneous equations can either the trivial

solution or an infinite number of solutions.

(i) If rank A =n, number of unknowns, then the system
has only the trivial solution or unique solution (each
unknown equal to zero).

(ii) If rank A< n, number of unknowns then the system
has an infinite number of non- -trivial solution.



