Section 2
Solving system of linear
equations




A linear equation 1n the vanables xy. ..., xy 15 an equation that can be wntten in the
form

aixy +axx; +--+anxn = b (1)
where b and the coefficients a)... .. iy are real or complex numbers, usually known
m advance. The subsenipt n may be any posiive integer. In textbook examples and

A system of linear equations (or a linear system) 1s a collection of one or more
linear equations involving the same vanables—say, xj,..., Xp. An example 13

A solution of the system i1s a list {_-5._ 52,00 - ,.En} of numbers that makes each equation a
true statement when the valoes 5. .. . .. ty are substituted for xy. ..., Xp, Tespectvely. Ear

The set of all possible solutions 15 called the solution set of the linear system. Two
linear systems are called equivalent 1f they have the same solubion set. Thatss—e=ach




1. no solution, or

2. exactly one solution, or

3. infimtely many solutions.
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A system of linear equations has
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A system of linear equations 1s said to be consistent if 1t has either one solution or
mfmitely many solutions; a system 1s inconsistent if 1t has no solution.
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Solve the following system
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ELEMENTARY ROW OPERATIONS
1. (Replaa:-e;m&nt:l Replace one row by the sum of ltEE]i: and a multiple of another

row. Yi 0+ Car
wouw ‘old

2. (Interchange) Interchange two rows. v =5
3. (Scaling) Multiply all entnies in a row by a nonzero constant. C « \;




A rectangular matmx 1s m echelon form (or row echelon form) if it has the <

following three properties: N - WP ey e o ; NN
o Vur 2 s sE
1. All nonzero rows are above any rows of all zeros. uf Lo
—_— \43

2. Each leading entry of a ru::rw 15 In a column tu 1:]1E night of the leading E]:Lt"_l,r of (,
the row above 1t &(C’_f'@®@ @\J_ g@
3. All enimies in a column below a leading entry are zeros. i ~* v@) 3 e

If a matrix 1n echelon form satisfies the following additonal c::-né.ltmnﬁ ‘then it 15
1n reduced echelon form (or reduced row echelon form):

4. The leading entry in each nonzero row i@y (,, 7‘5
5. Eachleading 1 is the only nonzero entry m its column. \; L

Unigueness of the He_gl__qed Echelon Form
Each matrnx 1s row equivalent to cne and only one reduced echelon matrix.

A pivot position In a matnx A4 1s a location in A that comresponds to a leading 1
1n the reduced echelon form of 4. A pivot column 1s a column of A that contains
a pivot position.
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coefficient matrix

The augmented matrix 15
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If the augmentﬁ:l matrices of two linear systems are row equivalent, then the two
systems have the same solubion set.
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Determine 1f the following system 1s consistent: [
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2xy — x2=nh

* Let t_ . find the values of h and k such that The system :
—0X)] + 32X = K
a. feas nogolution. b. has_ omesolution. c. has many solution.
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* Find the solution of system of linear equations corresponding to the
following augmented matrix.
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