Math 211

Lecture #16




Systems and Solutionos

e Consider the system

3r+ 4y — o5z =3
S Ax =Db
—2x+ 3z =—7

where




Solution Sets

e The solution set for a system of equations is set of all
solutions .

What kinds of sets can be solution sets?




One Equation in Two Variables
Example: 22 — 3y =1

e The solution set is a line in the plane.

e [ he solution set consists of all vectors of the form




Parametric Equation for a Line

u=ug+arv, —0o0<zITr<x0

e In our case ug = (0, —1/3) and v = (1, 2/3)%




Two Equations in Two Variables

Example:
, or —

e [Two equations = two lines.




Possible Solution Sets in Dimension 2

There are precisely three possibilities:

e A line.




One Equation in Three Variables
Example: 20 — 3y + 4z =1
e The solution set is a plane in 3-space.

e [ he solution set is all vectors of the form

X

Yy | = Y

X




Parametric Equation for a Plane

uUu=—1ug+av+yw, —o00o<zx,y <o

e In the example ug = (0, 0, 1/4)%,
v=(1, 0, —1/2)Y, and w = (0, 1, 3/4)%
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Two Equations in Three Variables

Example:

2% — 3y 4+ 4z = 1 9o —3 4\ [7 1
o (10 S )= 6)
Ty 23 1 1 -1 3
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T hree Equations in Three Variables

Example:
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Solution Sets in Dimension 3

e [wo equations = two planes

There are three possibilities — (), a line, or a plane.

e Three equations = three planes
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Possible Solution Sets in Dimension 3

There are precisely four possibilities:

e A plane.

e A line.




14

Solution Sets in Higher Dimension

By analogy with dimensions 2 &3, we expect the following:

e The solution set could be () if the system is
Inconsistent.

e The solution set could be a point.
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Solution Sets of Homogeneous Equations

e O is the vector with all entries = 0. 0 is referred to as
the zero vector or the origin.

e A homogeneous system is one of the form Ax = 0.




