
Before we start
,

consider the following system  of equations C of three variables )
.

A x t By t Cz  = D '  '  ' ①

A' x + B' y
t c' z

= D
'

in  ②

Each equation is associated to a plane in IRS
,

and

a point ix. bit ) is a solution to the system
⇐ 7 Cx , y ,

z ) satisfies both equations ① & ②

i ⇒ ex , y , 2-7 lies in both planes

i ⇒ Cay , z 7 lies in the intersection  of two planes .

Hence ,
we see that the solution set of this system is exactly the intersection

,
 

"

of two planes defined by equations ① and ②
. If the normal vectors LA

, B
,

c >

and LA
'

,
B

'

,
C

'

> are pointing in the same direction
, then the planes either

coincide or are parallel to  each other ; otherwise
,

the planes intersect  

in  a line
.

I



Now let us consider the given system  of equations

x  t 2g t 3 z  t u = 4 i . .  ①

b- X - 3. y t 2£  
- 6h = o i i .  ②

.

Each equation is  associated to a hyperplane in IR
"

.

Note that a hyperplane
Is a subspace whose dimension is one less than that of  its ambient space .

In our case
, hyperplanes have dimension three

.
As before

,
the solution  set

of the system can be identified with the intersection of two hyperplanes defined

by equations ① & ② respectively .

Again a vector normal to each hyperplane can be given by the coefficients of

the  corresponding equation .

Since the vectors L I
,

2
,

3
,

I 7 and 25
,

-3
,

2
,

-67

are pointing in different directions
,

the hyperplanes should have nontrivial intersection
,

a planetin 1124
.

If the normal vectors were parallel ,
then the hyperplanes would either

coincide  or have no Intersection C depending on the  constant

terms
)

.

* Let a and b be arbitrarily given real numbers
.

If ca ,
b

,
z

, u ) is  a solution to

above  system ,

then
z

,
u should satisfy the following equations :

3 Z  t u = 4 - a - 2b

zz - Gu =  - 5 at 3b

This system of equations has a unique solution
,

and 2- and u can be expressed

in terms  of a and b
. In other words

,
Z  and a are dependant on the values

of x and y .

We have two free variables X and y to describe our solution

set
,

so we can guess that our  solution set has dimension 2
.


