)

\

e Solvmg a systern of equations
means to find the point that makes
all of the equations true.

College algebra O
Class notes - O
Matrices: Solving Systems of Linear Equations in Two or Three Variables (section 8.1)

To solve a system of equations means to find the one point that satisfies all equations. We will
learn three methods, one graphical and two algebraic methods, that are used to solve systems of
two or three equations. Thls will give us an understanding for how we solve these systems using

matrices later.
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Graphically Solving Systems of Linear Equations:

g: This method uses the facts that ...
\ the graph of a linear equation is always a strai ght line and
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—— Now, if we want to ﬁnd the point that satisfies two different equations, we would start by
_graphmg both lines. Then what would we look for on the graph? See the example below

' expl 1: Solve the system. The two lines are graphed for you.

3x+4y=18
y=~lx+4
- '2‘*“\ | 3x+4y=18
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Try your solution i n both equatlons Doe§\ it make both equations true?

Can you graph
lines i in MML?
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The system of equations above is called consistent and the equations (since they have only one

intersection) are called independent. ——
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Systems with infinitely many or no solutiuns

an infinite number of solunons Or no . SOlUtIOI’lS Think about how those systems would look and

e

draw p0551ble graphs below

Infinite solutions No solutions

‘Two lines -- no

Two lines -- . :
intersections .
2 A

infinite

intersections
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- This is called an
inconsistent system.

Equations here are said

to be dependent. The
system is consistent.

[s it possible for two lmes to intersect in exactly two or three Q_,Lnts? Explain.
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Optional Worksheet: Solving systems of equations graphicall worksheet:

/.
This worksheet shows solving equations for y in order to put them into the calculator, using the
Intersect function on the calculator (TI-82, 83, 84, 85, and 86) to find the exact intersection, and
finding an appropriate window for our graphs.
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Algebraically Solving Systems of Linear Equations by Substitution:

Now, we address this problem algebraically. Consider our dilemma. We are given two equations
but we can’t solve either for x because that darn y is in the way. If only we had just one
equation with just one variable. Then we could solve for that variable like we are used to. Look
at the example here.

How do you turn these two
equations with two variables

into one equation with one
variable? Substitution, baby!

Don’t forget about . y.’
Write your solution
as an ordered pair.

Algebraically Solving Systems of Linear Equations by Elimination (or Additio )‘:_\“9 oo
We will simply add the equations. This will eliminate one of the variables. We then solve for the
variable that's left over. Remember to write your solution as an ordered pair.

OO

expl 3: Solve the system by elimination.
3x+2p=2 . ;j.iL.__\ .

Add the left sides, add the right ~ -
sides, and set them equal. T
Watch the magic happen!

LA+ 2% =2
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2-9+9(-2) =3, i I go{l/l i
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 Adding now will not
" eliminate a variable. How -

O
jﬁmﬁ;Solve the system by elimination. O O

x+4y=14 ~ “can we change one of the o
P s e T equations so that x will be
- =5 (X o U( d = ! L{.) ~ eliminated Whéri we > add?
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The system above has infinite solutions. We have to write the points that satlsfy both equations
in ordered pair notation just like before. Solve one of the equations for y and then write the

What was the
solution last time we
got a result like this?

solution as {(x,y)|y = ,x any real number} . Similarly, we could solve one the equations
f for x and then write the solution as {(x,y) | 2= ,y any real m:mber} . Do it now.
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expl 6: So u@algebrawally
™ P
—3x+ y 7 2

‘What was the solution

last time we got a result
like this? What do we

call this system?

Systems of Three Equations:

Systems of two equations with two unknowns represent lines. Systems of three equations with
three unknowns represent planes in 3D space. Here, we are finding the intersection(s) of three
planes. We will solve these with matrices later. But let’s get our toes wet.

' wlw values of the variables comprise a solution to the system of equations
‘ given.

3x+3y+4z=16 F‘” Does the point make
x— y—2z=0 \ every equation true?
e —2z7=-14 ) 60 <
f_/’ m‘y; = —2 Z\'Mhls is the pomt (2 -2, 4) in 3D space. ) \
\y === -“:.:;__w\ ' ~
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St 34t T= = w-‘f -0, 3y-2 2 = -4

of ,_?,‘ =) —4 = .
32+ %;{f\ e 2 Lﬂf 1O s)-2d = -y
b — + o o —¥% /

Systems of equations may have one intersection, no intersection, or infinitely many intersections.
™ We will next see how we can use matrices to shortcut the algebra of solving these systems. This
A is particularly important when we solve systems with three or more equations.
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