w\atiunal
Faculty Of Engineering & Architecture

Academic Year: 2019/2020 Semester:
4

Faculty: Engineering &Architecture (Civil Eng.)
Batch No. : 3

Course Title: Numerical methods Course code:
MAT221

Lecture Title: Introduction to systems of linear
equations

Lecture No.:2

Course coordinator: Dr. Ibrahim
M.lbrahim

Contact: 00249917066160 —
ataalmanan@yahoo.com

Mathematical back ground

Lecture No.2 Numerical Methods Dr. Ibrahim M.
Ibrahim



watiunal

Introduction to systems of linear
equations:
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e General form of linear
equation in the n variables

g.x ta, x, toeeeees +a x =0b

Where :.:.---a,and b are real
constants

x,.x, %, = unknowns

e A finite set of linear equations
in the variables ».x.-x, is
called a system of linear
equations or a linear system

e A sequence of numbers
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s,s,,+5, |§ called a solution
of the system

eEvery system of linear
equations has no solution, or
has exactly one solution, or
has infinitely many solutions

e An arbitrary system of m
linear equation in n unknowns
can be written as

a.x +ta _ x, +-oee Ta, X =0
.. x +a_x_, Foeeeee +4a., X =D
& X +a _x, toeeeeen +a_x =D

Where *:.:*.° X are the unknowns

Lecture No.2 Numerical Methods Dr. Ibrahim M.
Ibrahim



wﬂiunal
Faculty Of Engineering & Architecture

Subscripted a,b denote constants

e The augmented matrix for the
system can be writing as

4. a. -+ a |b
H-_- H'_'. e H'.q i:l_.
a_. 4. - a_l|b_

e The matrix form of this
systems are

Ax = D
a a 4. X D
a8 a8 a. X D
| 2 ma PP P | Y

Cramer rule for solving linear system
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If Ax =b js a system of n linear
equations in n unknown such that
dett 2) =0 , then the system has a unique
solution . This solution is

det( A)
det| A)

AW f ik
- X. = = - X = = -
& Al =

X .
' det{ A)

Where 4 is the matrix obtained by
replacing the entries in the jth column
of A by the entries in the matrix

b
b,
b= .
_Irl:l J —
For example
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Let

a..

o as

det{ A) =4 =]
a .
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Ax = b
g, a, | x b
z dE ﬂII:I IE _ b.:
1 r:il-lE“Iéil-rl__'w-l_ _bl_
a4,
ﬂ.'1E-|
al'I'I
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b a,. a
] b, a_ ]
det( 4. ) =4, = )
b a_ g
a b g
) a b, a
det{ A) =4, = .
| b |
] 8. b
5 dr HFF f':In'
det{ A =4 =
a. a. b

The solution of the system

i

_det[A.]_ﬂ_. _det[ﬂF]_ﬂF Cdet(A) A
A A v data A1 de(a) A
Example:
Find the solution of the following
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system by using the Cramer’s rule
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) x +2x, —x, =4

2x, —3x, +x, =-1
. ax, +ix, tix, =-1
Solution:
Ax = b
1 2—=1x] [ 4]
2=3 1| x =1
_i1 ! 'E__Jr | _—1_
1 2 =1
lal=0=2 -3 1|=-40=0
5 7 2
Lecture No.2 Numerical Methods Dr. Ibrahim M.

Ibrahim



wﬂiuna!
“Universicy

Faculty Of Engineering & Architecture

4 2 -1
A =1 -3 1 |=—40
-1 7 2
14 -
A =z -1 =1f=0
5 —1 2
12 4

A, =2 =3 —1=120

5 7 =1
i
X, =—
¥
Fi — 40 Fi 0
_:f:.:—:-l X, = e — =1
£ — 40 £ — 40
i) 120
X, = == = ———— u =11,0,—3)
A —40
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