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Math 70 9.1 Solving Systems in Three Variables & 9.3 Solving Linear Systems using Matrices 

,~.1 Systems in 3 variables: use matrix methods from 9.3! 

9.3 Matrices to Solve Linear Systems 

Objectives: 

1. Write a linear system as a matrix 

2. Interpret a matrix as a linear system 

3. Find the Reduced Row-Echelon Form of a matrix using GC for a 2x2 or 3x3 system 

-+This means "Solve system using RREF command on GC" 

4. Interpret matrix result to classify 3x3 systems 

a. Graphical interpretation available, but not required 

5. Recognize the RREF result for a consistent, independent 3x3 (no O=O, no 0=1); ordered pair or ordered 

triple 

6. Recognize the RREF result for a consistent, dependent 3x3 (has O=O, no O=l); set notation solution 

7. Recognize the RREF result for inconsistent, independent 3x3 (has O=l, but no O=O); no solution 

8. Recognize the RREF result for inconsistent, dependent 3x3 {has O=l AND O=O); no solution 

9. Write solutions using appropriate format: ordered pair/triple, no solution, or solution set. 

CAUTION: If you type one number wrong when putting the matrix into your GC, you can get a very wrong 

result. To maximize credit, please write on your paper 

~ • The matrix you typed in 

• The matrix you got out 

• Your solution 

Write the system as a matrix. 

l) {-2y+3x=l0 
4x-3y=l5 

2) {::~5 
Solve and classify. 

3) {-2y+3x =10 
4x-3y =15 

4) {3x+ ~ = 2 

6x+ y = 5 

S) {y =!x+3 

~ x-7:=-21 

{

2x+4y = 3 

6) 4x-4z = -1 

y-4z=-3 

{

3x - 3 y + z = -1 

7) 3x-y-z =3 

-6x+2y+2z =-6 

-6x+l2y+3z =-6 

8) 2x-4y-z=2 

z 
-x+2y+-=-l 

2 

{

6x-3y+ 12z = 4 

9) -6x+ 4y-2z = 7 

-2x+ y-4z = 3 

{

-x+2y-3z = 4 

10) 2x - 4 y + 6z = 8 

x-2y+3z = 5 

{

x-5y=0 

11) x-z = 0 

-x+5z = 0 

{

x-4y-5z=35 

12) x-3y = 0 

-y+z=-55 



Math 70 Interpreting Results from Solving Linear Systems Using Matrices and RREF on GC 

I I 
I r.. i 
Jjj~ 

INDEPENDENT 
0 = 0 does not a ear in RREF 

2 variables 

[~ ~ :] 
Consistent 
Independent 
Solution (a,b) 

3 variables 

[~ I ~ :J 
Consistent 
Independent 
Solution 
(a,b,c) 

2 variables 

[~ ~ 7] 
Inconsistent 
(Independent) 

No Solution 

{ } 

x 

x 

DEPENDENT 
0 = 0 a ears in RREF 

2 variables 

[~ ~ ~] 
Consistent Dependent 

Solutions {(x, y): x + ay = b} 

3 variables 

[~ ~ ~ ~] 
Consistent Dependent 

Solutions 
{(x,y,z)I x = b-az,y = d-cz,z ER} 
or(b-az,d-cz,z) where z e R 
3 variables 

[~ ~ ~ ~] 
Consistent Dependent 

Solutions {(x,y,z)I x+ay+bz =c} 

2 variables 

Inconsistent 
Dependent 
is not possible 

No Solution 
{ } 

Solutions (line) 

Solutions (plane) 

~ 
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Tl-84+ GC 24 Solving Systems of Linear Equations with Matrices 

Objectives: Review standard form of a linear equation and definition of system of linear equations 
Identify coefficients of a linear system 
Write augmented matrix and its dimension for a system of linear equations 
Recognize the solution of a system when written as augmented matrix 
Use GC to find the Reduced Row Echelon Form (RREF) of an augmented matrix 

Recall: The standard form of a linear equation is ax+ by = c, where a, b, c are coefficients. 
A system of linear equations is a group of linear equations that must be solved together, so that the 
solution of the system is a solution of every linear equation in the system. 

5 7 
Example 1: Write this linear equation in standard form: y = -- x + -

6 12 
Clear fractions by multiplying by LCD 12: 12y =-lox+ 7 
Add 1 Ox to both sides: lOx + 12y = 7 Answer: 10x+12y = 7 

2 
Example 2: Identify the coefficients of the linear equation: -3x +-y = 9.2 

5 

Answer: 1-3, 2 
9 2j - 5' . 

A powerful way to use the GC to solve a linear system is to use an abbreviated way of writing a 
linear system, called the augmented coefficient matrix. If we write every linear equation in standard 
form, then we know where the variables and = belong, even if we don't write them. 

Example 3: Write the augmented coefficient matrix for {
2

x -
3 
Y = 6 

. 
-7x+5y=-l 

Step 1: Check that the equations are in standard form. {They are.) 
Step 2: Abbreviate the system by writing only the coefficients, in the same order and placement: 

Answer: [
2 

-
3 6 

]· 
-7 5 -1 

IMPORTANT: There must be a number in every place in the matrix. Use 0 for missing terms or 
coefficients. 

Example 4: {
5x=9 

2x-6y =-1 

Notice that 5x = 5x + Oy [5 0 9] Answer: 
2 -6 -1 

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students. 
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Tl-84+ GC 24 Solving Systems of Linear Equations with Matrices, page 2 

A matrix with 1 s in the diagonal places (starting in the upper left corner) and Os above and below the 
diagonal is in Reduced Row Echelon Form (RREF). 
CAUTION: Do not confuse RREF with REF. REF will NOT solve the system completely. 

Example 5: (9.2,-3.5) is the solution to a linear system. Write the solution as two equations (a 
linear system) and write the system as an augmented matrix. 

Answer: The system of equations is {x = 
9
·
2 

. The matrix is [l o 92 J, and is in RREF. 
y=-3.5 lo 1 -3.5 

I Since the GC will use only the augmented coefficient matrices, we need to work backwards also. 

Example 6: Write the linear system for [-
2 5 6

]. Use x and y (and z if needed.) 
3 -1 7 

{
-2x+5y = 6 

Answer: 
3x- y = 7 

The GC will need to know the size of the matrix. The size of a matrix is measured as: 
(Number of rows) by (Number of columns) and is called the dimension of the matrix. 
IMPORTANT: The number of rows is always listed first. (R x C) 

Example 7: Find the dimension of [-
2 5 6

]. 
3 -1 7 

[ -
2 5 6

] has 2 rows (horizontal) ll ---J and three columns (vertical) [ I I I ] . 
3 -1 7 --- I I I 

It is a 2x3 matrix, which we pronounce "two by three". Answer: 2x3 

The GC will use the addition (also called elimination) method that you know. It multiples a row of 
the matrix by a useful number and adds it to another row, just as you multiply equations by useful 
numbers and add to eliminate variables. When the GC has eliminated a variable, a zero appears in 
the matrix. The GC will show you only the final answer. 

Step 1: On paper, write the linear system as an augmented matrix and determine the dimension. 
Step 2: Go to MATRIX- EDIT, select a matrix name, then input the dimension and coefficients. 
IMPORTANT: Exit MATRIX- EDIT and return to the basic calculating screen. 
Step 3: Go to MATRIX- MATH, select RREF, which is option B, after options 1-9 and A, on the 
second screen. Press ENTER to select RREF. 

Step 4a: Go to MA TRIX - NAMES and select the matrix you edited in step 2. Press ENTER to 
select this matrix, and return to the basic calculating screen. 

Optional Step 4b: If you suspect fractional answers, select MATH - >FRAC - ENTER. This can 
also be done after Step 5 if needed. 

Step 4c: Press ENTER again to complete the RREF calculation. 
Step 5: Translate the row-reduced matrix back into equations, and write the ordered pair or triple. 
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Example 8: Solve using your GC. {
2x-3y = -30 

-4x+ y=20 

Step 1: On paper, write the linear system as an augmented matrix and determine the dimension. 

is in standard form. The augmented matrix is , which is 2x3. {
2x-3y=-30 [ 2 -3 -30] 
- 4x + y = 20 - 4 1 20 

Step 2: Go to MATRIX - EDIT, select a matrix name, then input the dimension and coefficients. 

Above the is a 2nd function which opens the MATRIX menu. MATRIX has three menus 
within it: NAMES, MATH, and EDIT. We'll use all three of these menus to solve the system. 

Go to MATRIX, and select EDIT: 

NAMES MATH all 
Ill CAl 1x1 
Z:CBl 
3: CCl 
4: CDJ 
5: CEJ 
6: CFJ 
7.J.. [6] 

~ 
The first matrix in the list, called [A] is already highlighted, so let's choose it. ~ 

121 [ENTER_) CD [ omRJ 
The GC is waiting for the dimensions of the matrix: ~ ·· · . 

The GC is waiting for the coefficients of the matrix. The GC moves automatically across the rows. 

CIJ [MErtJ[ (-) JCD [ENTERJCBJCD ==2J [EtmRJCEO I (E~T£RJ 
MATRIXCAl 2 X3 

f ~.. ? --~ 

IMPORTANT: Exit MATRIX - EDIT and return to the basic calculating screen. 

Step 3: Go to MATRIX- MATH, select RREF, which is option 8, after options 1-9 and A, on the 
second screen. Press ENTER to select RREF. 

NAMES waG. EDIT 
'=~et< 
3: diM( 
4:Fill< 
5:identity( 

CD6:randM< ~ r-:-1 
_7_.J.._a_u_9_M_e_n_t_< __ ~L.::::_J 11 times (or ~ 5 times) 
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Example 8 (continued): 

NAMES waG EDIT 
6tran~ 
7:au9Ment( 
8:Matr~list( 
9:List~Matr( 
0: CUfi'ISUM( 
A: ref( 
.Wrref ( 

rref (I 

Step 4a: Go to MATRIX- NAMES and select the matrix you edited in step 2. Press ENTER to 
select this matrix, and return to the basic calculating screen. (We'll skip Optional Step 4b.) 

m MATH EDIT 
2X3 

] 
3: CCl 
4: [0] 
5: CE1 
6: CFl [EtmRJ 

Matrix [A] is already highlighted . ._7_.J.._C_G_l ____ ____, 

rref(CAll 

Step 4c: Press ENTER again to complete the RREF calculation. 
The GC is waiting for you to close the parentheses (which isn't always necessary) and ENTER. 

rref([Al) 
[[1 0 -31 
[0 1 8 ]] 

Step 5: Translate the row-reduced matrix back into equations, and write the ordered pair or triple. 

[
1 0 - 3] {x = -3 means 
0 1 8 y=8 

Answer: (-3,8) 

CAUTION: Reduced row echelon form of an augmented matrix only applies to linear systems. This 
procedure cannot be used to solve nonlinear systems. 
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