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On last class:

Matrix

Dimension of a matrix
(i,j)-entry of a matrix
Nonzero row of a matrix

Nonzero column of a matrix

Leading entry of a row
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Echelon form matrix (or Row echelon form matrix)

An m x n matrix A is said to be an echelon form matrix if it has
the following properties:

1- Every row with only zeros is below every nonzero rows.

2- Suppose rows 1,2, ..., k (where k < m) are the nonzero rows of

the matrix.

Let ¢; = the column number where the leading entry of the i* row
is.

Then we have aa<c< < k.

If one of the two properties fail then the matrix A is not an echelon
form matrix.
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Reduced echelon form matrix (or Row reduced echelon

form matrix)

An m x n matrix is said to be a reduced echelon form matrix if it is
an echelon form matrix plus the following 2 condiditions:

1- The leading entry in each nonzero row is 1.

2- Each leading 1 is the only nonzero entry in its column. That is,
every entry above and below a leading 1 is a 0.
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Three elementary row operations (Very important)

We define three operations that we can perform on the rows of a
matrix so that we can obtain another matrix.

It is crucial for you to master these operations.
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1- Interchanging two rows of a matrix

Interchange (swap) the i row of A and the j row of A.

(written R; «— R))
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2 - Multiplication of all the entries of a row by a number k

We multiply all the entries of a particular row (say the i*" row) and
multiply each of its entries by k.

(written R; «— kR;)
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Addition of a multiple of a row to a given row

Replace the it" row by the sum of the i*" row and a number k
times the jt row.

(written R; = R; + kR;, where i # j)
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Linear equation of n variables

An equation of the form
aixi+axo+ - +apx,=b

where x1,x2,..., X, are n variables and a1, a», ..., a,, b are
numbers.
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Solutions of a linear system

(b1, b2, ..., by) is a solution of a linear system

aix1+axxo+---+anxpn=>b

aiby +axby+ -4+ anb, = b
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System of linear equations

A system of linear equations is a set of m linear equations each
with the same n variables. It if of the form

a11x1 + axo + -+ -+ ainxp = by

ax1X1 + amxa + -+ + aspxp = by

am1X1 + amaX2 + -+ 4+ amnXn = bm,

where x1, X2, ..., x, are n variables and aj; is a number for any
integers i,jsuchthat 1 </i<mand1<;<n.
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Solution of a System of linear equations

(c1,¢2,...,¢pn) is a solution of the linear system of m equations
and n variables

ajix1 + axa + -+ + ainxn = by

az1X1 + axnxp + -+ + apXy = b2

am1X1 + amex2 + -+ + amnXn = bm

if (c1,¢2,...,¢p) is a solution for each of the m linear equations.
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To be able to find the solution(s), if any, of any given linear system
of m equations and n variables.
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