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Systems of Linear Equations in n Variables

A linear equation in n variables is an equation that can be
written inthe from

61X1+32X2+a3X3+ . .+aan = b

YEONPEBRNO -

where
a, &, as,...,a, and b are real numbers

and Xi, Xz, Xs,...,X, are variables
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Systems of Linear Equation in Two Variables

A systems of linear equations in two variables has the form

ax + by =¢ where a, , b, are both non-zero
axX + by =0 and a; , b, are both non-zero
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The following are some examples.

3x -y =0 8x - 2y =5 -2X + 6y =3
5x+2y =22, -12x+3y=7 , 4x - 12y = -6
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0 Solution NRLARE

e .

w Solution set LaHAaLaAE

A -

’ UNUETU

@ F1U Sy, S,S5,...,5. anILIu waLaas (Solution)
b WIFNMSIAILEY  aX+axe+axs+...+aX, = b

WiauNuAN X, =S, X,=S, X.=S,,...,X,=5, Wi liauasiiiuaie
uRzIRUAINALRRnUAYANNTIdFE UG ENIN WwanaLaas
(Solution set)
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C:) Deffinition of systems of equation

é Two or more equation considered
n simultaneously from a system of equations.
P4

f{‘ Deffinition of a solution

A solution of asystem of two linear
equations in two variables is an ordered pair
(a,b) that both equations of the system.

_MMA | MMA ] Lec] system | 5 | 6 7 |89 10) 11 12) G1] 62] 3] 6123 17) 18] 19 20] 21 | 22 23 break time | matrixtool | | <

& 10:00 AM
L 50oC Fumdundnn P :
% 29°C swwdnilugi scomme . B




€ The Geometer's Sketchpad - [Week10 LT BMA 1303 Linear Algebra.gsp - 9]
_ & x

© File Edit Disploy Construct Transform Measure Number Graph Window Help
~

x, L. Example 1 Solve the following system of linear equations using
elimination method
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© 3X -y =0
4 5X + 2y = 22
- Solution 1
A WE will eliminate y from the equations and solve for x.
é 3x -y =0 ..(1) [From (1); substitute x=2
b S5x+2y=22 ..(2) 3(2)-y=0
y=56
- bx -2y =0 ...(3
2(1); 1 1y - 3) The solution of system is the order pair
@2+G) ; T3 (xy) = (2,6)
X=91° or The solution set is {(2, 6)}
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*.| L. Example 1 Solve the following system of linear equations :
. 3x -y =0

© 5X + 2y = 22

7/ Solution2

ﬁ}

A 3 -y =0 ...(1) substitute x = 2 into equation (1)

é 5X + 2y =22 ... (2) 3(2)-y=0

N From(1); y = 3x y=6

substitute y = 3x into (2)
5x + 2(3x) = 22
11x = 22
X=2

The solution set is {(2, 6)}
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k. ||5 Example 2 Solve the following system of linear equations
o 8x - 2y =5
-12x+3y=7
/>
Solution
A
z 8 - 2y=5 ..(1) The resulting false statement
@ S12x+3y=7 ...(2) indicates that there is no solution
. of the system of equations.
b 3x(1); 24x - 6y =15...(3)

2X(2); -24x + 6y = 14 ... (4) Therefore, the solution set is
the emtry set, and the system is

(3)+(4); 0=29 inconsistent.
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) Example 3 Solve the following system of linear equations
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-2X+ 6y =3
4x - 12y = -6

Solution

Since the two equations are exactly

-2x+6y= 3..(1) the same. Therefore, the lines coincide;

4x - 12y = -6 ... (2) we can conclude that every point on the
line is a solution of the system.

2x(1); -4x + 12y = 6 ... (3) Therefore, the system has infinitely

many solutions.
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(2)+(3); 0=0
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3Xx -y =0 A

5x + 2y = 22 |

8,,

We can draw both graphs as follows : T
s ph P (2.00, 6.00)

y = 3X

f(x) = 3-x
-5 -5 |
y=7Zx+11 Q(X)=(7)'X+11 2/
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The two lines intersect at one point. The system has exactb% one solution.
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* i;. The system of linear equations from example 2 i :
8x - 2y =5
-12x + 3y =7

We can draw both graphs as follows :
5
8x - 2y=5 fix)=4x- (E)
7
-12x+3y=7  gx)=4x+ (g)
t + t t + t ‘5 t + t

e i B 0 A R T B ™
1
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The two lines are parallel. The system has no solution.
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X, |? The system of linear equations from example 3 9! :
-2x + 6y =3 8-
©) 4x- 12y = -6 7
é’ We can draw both graphs as follows : :
’ 2 3 1
A - = = — - - 4,,
, 2x+6y=3 flx) ( )x+( ) N
@ il
p: 4x - 12y—'6 g (12) (12) 1+
—— —_— —_— -/ ° —_—
22 —20 —18 -4 -2 T 2 4 6 8 10 1
1
B
-
_4,,
The two lines are identical. The system has jnfinitely many solutions.
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o
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Intersecting lines, Parallel lines, Two lines that coincide,
Unique solution No solution Infinitely many solutions
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* LK Exercises

Solve the system of linear equations
and graph the lines.

1. x+2y =2 3. 3x+2y
3x+y =15 6x + 4y

B N\

1
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2. x-3y =5 4. 3x-2y
-2x + 6y =-10 -6x+4y

<
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o
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Example Solve the following system of linear equations.

Solution
= X-2y+3z =10
y+3z =
z =3

The solution is
x=-9,y=-5 and z=3

YTENPBRNO -
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sustitute z=3 into (2) which can be written as
y+33)=4 — y=-5 the ordered triple (-9, -5, 3)

sustitute y=-5 and z=3 into (1) or The solution set is {(-9,-5,3)}
x-2(-5)+33)=10 — x=-9

_MMA | MMA Lec system ] 5 | 6789 10) 11) 2] 61] G2] 63 G123 17 18] 18] 20] 21] 22 23 break time | matiixtool ] | <

= 10:06 AM
BRODEN o B



€ The Geometer's Sketchpad - [Week10 LT BMA 1303 Linear Algebra.gsp - 19]
_ & x

*. IL Example Solve the following system of linear equations.
luechai

Solution 4x+y-3z =11 ...(1)
2x-3y+2z = 9 ...(2)
= X+y+z =-3 .. (3)

Using elimination to solve a sistem
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The solution set is {(2, -3, -2)}
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