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Short-term outline

@ Review linear equations, section 1.1
@ Introduce Gaussian elimination, section 1.2
@ Introduce matrices and matrix algebra, sections 1.3 - 1.4
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Linear equations

@ A linear equation in n unknowns or variables has the form
aiXy +aXo+...+apxp=>b

where the x;’s are the unknowns and the a;’s and the b are
numbers.

@ We may use letters like x, y or z for the variables when we
have only a few.

@ If when you substitute x; = s1, X2 = Sp,..., Xy, = Sy into the
linear equation above and the left hand side equals the
right hand side, we say that this is a solution to that linear
equation. We call (sq,. .., sp) an ordered n-tuple.
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Systems of linear equations

A finite set of linear equations is called a system of linear
equations; in general a linear system looks like this:

ay Xy + ai2Xe+ ... +aipXn = b
a1 Xy + axpXot+ ... +apXn = b2
amXy + ameXe+ ... +amnXn = bn

A solution to a linear system is an ordered n-tuple which is
simultaneously a solution to each equation.
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Augmented matrices

For the linear system

ay Xy + aipXo+ ... +aipXn = by
a1 Xy + @xXot+ ... +appXnp = b2
ami Xy + @maXe+ ... +a@mnXn = bm

the augmented matrix is

ayy a2 ... ain by
a»1 doo ... d2p b2
am amz ... amn bm
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Elementary row operations

To solve a linear system one performs a series of algebraic
operations:

@ Multiply an equation by a non-zero constant
@ Add a constant multiple of one equation to another
@ Interchange equations

The main fact is that doing these operations doesn’t change the
set of solutions of the linear system.

The corresponding elementary row operations on an
augmented matrix are:

@ Multiply a row by a non-zero constant
@ Add a constant multiple of one row to another
@ Interchange two rows
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