.y - an

9.5 SYSTEM OF HOMOGENEOUS LINEAR EQUATIONS

Let us consider the System of n homogeneous linear equations with # unknowns.
hi¥y Tapx+..+ax =0

llllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllll

(i) Ifdet 4=0, then the System has non-trivial (non zero) solution in which,
Y12 X5 ... X, are not all zero simultaneously.

(i1i) Since X1 =X =..x,=0is always a solution of the above system of
equations therefore, this System always consistent.

Example 1: Does the system

X+y-3z=0
Ix-y-z=0
AXx+y—4z=

has non-trivia] solutions? If so, find these solutions.
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1 -3
Solution: Here the coefficient matrix = | 3 -1 -1 | =4, say
| s
1 1 -3
Then detA=1|3 -1 -1
2 1 -4

=14+1)-1(-12+2) ~33+2)=5+10-15=0
-. The system has non-trivial solutions. To find these solutions, we solve
any two of the given equations, say,

x+y-3z=0
3x-y—-2z=0
Then we get
e e P

—1—3 -9+1 -1-3

) Xoti o Mg o o2
E d R~
X'y iz
or — ===—=k(sa
T e (say)
x=k y=2k z=k
x=k
The solution can be written as y = 2k
| z=k

where, k is an arbitr



