Solving System of
Linear Equations



Equivalent

* Two systems of linear equations are equivalent if
they have exactly the same solution set.

equivalent




Equivalent

* Applying the following three operations on a system of
linear equations will produce an equivalent one.

* 2. Scaling (non zero)

3x1 +x2 =10 3x1 +x2 = 10
X1 —BXZ =0 X(-3) —3x1 +9x2 =0

1. Interchange

{le +x, =1

3x; +x, =10

Xy —3x, =0
X1 —3XZ =

* 3. Row Addition

3%, +x, =10 ﬁ 10x, =10
x1 _3x2 == OX(-3) xl _3x2 — 0



Solving system of linear equation

* Strategy

* We know how to transform the given system of linear
equations into another equivalent one.

* We do it again and again until the system of linear
equation is very simple

* Finally, we know the answer at a glance.
x1 —3xp; =0 X3 :> x; —3xp =0
3x, +x, = Q 10x, =10 X1/10
{ <: X1 —3x2 =(
) =1

X3



Augmented Matrix

* a system of linear equation

a11r1 + a2 + -+ a1pTy, =

ao1L1 + A22T2 + - -+ + A2p, Ty,

Am1T1 + GmaTo + -+ - + QypTy = bm

mXn

A1 12 0 Qn
Az1 Q22  *° dzn

Am1 Am2 ° Amn.

coefficient matrix




Augmented Matrix

* a system of linear equation

a11r, + ajppxre + -+ ar, = b

ao1L1 + A22T2 + - -+ + A2p, Ty,

Am1L1] + Am2IL2 + -+ AmnLny = bm
m x (n+1)
mxn mx1 aii a2 e A1n
a21 a22 A2n,
| A|b | =
Am1 Am2 Ammn

augmented matrix

||
2
g‘




Back to Equivalent

1. Interchange

3x1 +x, =1 x1 —3x, =0
X1 —3x2 = 3x1 +x2 =10

* 2. Scaling (non zero)

3x1 +X2 =10 3x]_ +XZ =10
X1 —3XZ =0 X(-3) _3x1 +9x2 =0

e 3. Row Addition

3x1 +x2 =10 ﬁ 1OX2 =10
x1 —3xp, = 0X(-3) X1 —3x, =



Back to Equivalent elementary row operations

* 1. Interchange Interchange any two rows of the matrix

ﬁ —13 1001) E —13 1OO]

Multiply every entry of some row by
the same nonzero scalar

[3 1 10] 3 1 10]
1 -3 01 X(-3) -3 9 0

. Add a multiple of one row of the
* 3. Row Addition  matrix to another row

ﬁ —13 100])((? (1) ig 100]

* 2. Scaling (non zero)



Solving system of linear equation

A complex system of A simple system of
linear equations linear equations

Ax=b <(eee—) R'x=Db'

@ equivalent ﬁ
N=[Ab] Bp A’Ep A" B . B) R=[R'D]

elementary row operations

1. Interchange any two rows of the matrix
2. Multiply every entry of some row by the same nonzero scalar

3. Add a multiple of one row of the matrix to another row



{3xx11 _+3xtz _ 1003 — E _13 10()] Q
¥

X1 _3xZ =0 [1 —3 0
10x, =10 X 1/10

\ 4 \ 4

X1 —3.7(,'2 =0 [1 -3 O]’
X, =1F X3 0 1 117 x3




Solving system of linear equation

A complex system of 59995 A simple system of

linear equations linear equations

Ax=b (eee—) R'x=Db'

‘ equivalent t
N=[Ab] Bp A’Ep A" B . B) R=[R'D]

Reduced Row
elementary row operations: Echelon Form (RREF)

1. Interchange any two rows of the matrix

2. Multiply every entry of some row by the same nonzero scalar

3. Add a multiple of one row of the matrix to another row






