Unit 2: Matrix

2.1 Systemn of Linear Equations

Definition: Linear Equations

a2y + @a®a + -+ - + an2, = b is called 2 linear equation in n variables z, 24, -, x,,, where a; € E Is the coefficient of z;, fori =1,-.-,n and
b € R is the constant term.

Example 1.1.1

L. ¢ = 2 lis a inear equation in one variable x.

2, z } y = 3 is a linear equation in two variables z and y.
3. 2% + y = 3is not a linear equation.

Find two numbers whose sum is 12 and whose positive difference is 3.

L.oayey +agzy + - 4+ aqe, = 0is called a homogeneous linear equation in n variables &y, zs,+ -+, =,

2. A system of linear equations in the variables, z;, s+, z,, is a finite collection of linear equations.
apzy + o+ 4 Bz, =B
anz +onTy+ -+ em@n=b
1 E) F Gz | 0 Gpmin b

where ay; and b; are real numbers. The above is a system of m eguations in the n variables, x,24 - - -, 2,. Written more simply in terms of summation
notation, the above can be written in the form

Zu@j =b,i=1,2,3,-+-,m {1.1.1)
J=1

3. A system of linear equations is called a homogeneous system if the constant term of each equation in the system is equal to 0. A homogeneous
system has the form

canzy +apez + o+ aiadn =0
ag Ty +agzy + o0+ aggzs =10
A B+ Ama®s 4 O T =0

where a;; are scalars and x; are variable

4. A list (81,9, -+, 8,) i5 2 solution of the system of linear equations if it satisfies all the linear equations in the system.
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Practice 2.1

1. Solve the following systems of equations:
i {x + 2y =13
(x—-4y=1

5 {2x+3y=—9
‘(—x—5y=28

{—4x+3y=5
"Bx=2y =-3

2. Solve the following systems of equations with more than two variables:
x—4y—z=-20

1_[3x+2y+z=—8
—2x+y—z=15

—6x—8y+z=-2
2.1=2x+ 2y +5z=11
4x+ 8y —3z = -7
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—2x+y+3z4+3w=3
2x+y-—-3z+2w=1
—2x+4y—-3z—w=-6
2x —y—3z+w=5

3.

CHALLENGING EXERCISE:
it Y-+2 T E=1

4x+ 2t =0
1.

y—z=0

x+2z=1

ueLIVEWORKSHEETS



2. Find the value of x? + y? + 22, given:

xy +yz =35
Yz + xz = 32
xz+xy =27
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