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8 Solve systems of linear equations.'

Vocabulary

A system of two linear equations in two variables x and y, also called
a linear system, consists of two equations that can be written in the
following form:

Ax+By=CandDx + Ey=F

_ A solution of a system of linear equations in two variables is an
| ordered pair (x, y) that satisfies each equation.

A system that has at least one solution is consistent.

If a system has no solution, the system is inconsistent. The graph of
the system is a pair of parallel lines.

A consistent system that has exactly one solution point is independent.

A consistent system that has infinitely many solutions is dependent.
The graph of the system is lines that coincide.

Graph the linear system and estimate the sclution. Then check the
solution algebraically.

y+3x=5 Equation 1
y—2x=-56 Equation 2

; Solution
. Begin by graphing both equations, as shown at the right. V] / |
' m the graph, the lines appear to intersect at (2, —1). \
ﬂ solution can be checked algebraically: y—2x=-5
Equation 1 Equation 2 B | \
y+3x=35 y— 2 =3 1 (2, = 11— -
(-D+32) 25 -1-22) -5 | \
-1+6£5 —-1-4L-5 y+3x=5
5=5¢ —5=-5y [ 1|

The solution is (2, —1).

Exercises for Example 1

Graph the linear system and estimate the solution. Then check the
solution algebraically. {Jr B 'j: *'2/3),( t 94
2) 3xvy=17 3. 2x+3y—5

: yF2x <3 4y—r1
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[JT Soclve linear systems algebraically.

Vocabulary

To use the substitution method, Step 1 is to solve one of the equations
for one of its variables. Step 2 is to substitute the expression from

Step 1 into the other equation and solve for the other variable. Step 3
is to substitute the value from Step 2 into the revised equation from
Step 1 and solve.

To use the elimination method, Step 1 is to multiply one or both of the
equations by a constant to obtain coefficients that differ only in sign
for one of the variables. Step 2 is to add the revised equations from
Step 1 and solve for the remaining variable. Step 3 is to substitute the
value obtained in Step 2 into either of the original equations and solve
for the other variable. '

BN Use the substitution method

Solve the system using the substitution method.

6x+ 3y =12 Equation 1
. 3x+y=5 Equation 2 Rl
Solution P

STEP 1 Selve Equation 2 for y.
y=35-—73x

’

STEP 2 Substitute the expression for y into Equation 1 and solve for x.
6x +3(5—-3x)=12 Substitute 5 — 3x for y.

x=1 Solve for x.
STEP 3 Substitute the value of x into Equation 2 and solve for y.
3(H)+y=5
y=2
The solution is (1, 2).

Substitute 1 for x.
Solve for y.

Exercises for Example 1

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.

Solve the system usi ng the substitution methrfd. E
V) =284 Y » T AT
1) 2x +y =4 (2 3x+6y=3 3.2x—?/=6
Ix—5y=6 x—2y=35 —3x+2y=-8
3x-5( 2%*‘*\ b X 2‘1“’ 3xt 2(2x-b)7 7B
il L‘j ”5,__”’ =
x= 7 !
I - : z2(4)-b
g -2(2) i Z(‘i ‘s ! }j - é%) Algebra 2
P 3 . i r'ﬁhm?ﬂisoumeBonk 27
(2.,0) (3,-0O\ l (Ur.z- |
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LESSON
3.3

[JJY¥ Graph systems of linear inequalities.

Vocabulary
The following is an example of a system of linear inequalities in two
variables: x + y <6 and 2x — y > 6.

A solution of a system of inequalities is an ordered pair that is a
solution of each inequality in the system.

The graph of a system of inequalities is Ehe graph of all solutions of
the system.

ST S SR T R R

EWTS Graph a system of two inequalities

Graph the system of inequalities.

y<x+2 Inequality 1

y=-2x Inequality 2
Sclution 3\‘”'
| .
; STEP 1 Graph each inequality in the system. s
. Shade y < x + 2 and shade y > ~2x., 7 s
25
= STEP 2 Identify the region that is common to &
E both graphs. It is the region that is
r§ shaded darkest.
£ .
=
b5
5
= Graph a system with no solution
ié Graph the system of inequalities.
Eﬁ y>x+ 2 Inequality 1
5 y<x+1 Inequality 2
El Solution |
> STEP 1 Graph each inequality in the system. N
© Shade y > x + 2 and shade y <x + 1. %
% STEP 2 Identify the region that is common to 7 x
e both graphs. There is no common region
shaded by both inequalities. So, the N
system has no solution. A\

Algebra 2
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[EJXE Solve systems of equations in three variables.

Vocabulary

A linear equation in three variables x, y, and z is an equation of the
form ax + by + ¢z = d where a, b, and c are not all zero.

An example of a system of three linear equations in three variables:
x+2y+z=3 Equation 1
2x+y+z=4 Equation 2
x—y—z=2 Equation 3

AT R R

A solution of a system with three variables is an ordered triple
(%, ¥, z) whose coordinates make each equation true.

o

%

EUE Use the elimination method

Solve the system.

2x+ 3y —z=13 Equation 1
Bx+y—3z=11 Equation 2
x—y+z=3 Equation 3

s AT T e T ATy P e

e e

STEP 1 Rewrite the system as a linear system in two variables.

X+~ FE13 Add 3 times the third equation
3x—3y+3z=9 to the first equation.

5x + 2z =22 New Equation 1

Ix+y—3z=11 Add the second and third equations.
bosl Ll
4x —2z=14 New Equation 2

STEP 2 Solve the new linear system for both of its variables.

S5x +2z=22 Add new Equation 1 and new Equation 2.
4x — 2z =14
9% =36

x=4 Solve for x.

z=1 Substitute into new Equation 1 or 2 to find z.

STEP 3 Substitute x = 4 and z = 1 into an original equation and solve for y.

=
=
]
=14
=]
(=]
5]
=
_
=
=
oo
B
b=
=
=
=
=
o
=]
=
i)
o)
=
b=
[.-]
5B
=
pouu |
™
=
=]
=]
[}
=
=
a8
—
=
D
&
=]
[

x—y+z=3" Write original Equation 3.
4—y+1=3 Substitute 4 for x and 1 for z.
y=2 Solve for y.

The solutionisx = 4, y = 2, and z = 1 or the ordered triple (4, 2, 1).

Algebra 2
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For use thh pages 187-194

Perform operations with matrices.

Vocabulary

A matrix is a rectangular arrangement of numbers in rows
and columns.

The dimensions of a matrix with m rows and n columns are
m X n.

The numbers in a matrix are its elements.

Equal matrices have the same dimensions and the elements in
corresponding positions are equal.

To perform scalar multiplication, you multiply a matrix by a real
number (called a sealar) by multiplying each element in the matrix
by the scalar.

Add and subtract matrices

Perform the indicated operation, if possible.
-9 0 & 1 7] o | =941 0+ _|~8
1 5 10 -2 =] 4 -§+{=2) 9
b ~§ =&F t1 2 —-8-1 5= -9
’ 7 9 8 —2 7—8 9—(-2) -1
Exercises for Example 1

Perform the indicated operation, if possible.

o3 4 _—6 —4 e [#L =3 *5
0 6 —2 LOL} ! TS5 +4 2
5 4§ 5 5 3 [0 -5 s -1 +1
3. i 96]+[46 7] 4, |3 -3 -9 £y T3
8 R (4 7 2 “5 ~§ =1
2 =7 "J; s q
Multiply a matrix by a scalar k2 -1
i 1 /
Perform the indicated operation.
0 3 -3(0) -3(3) 0 -9
=3 -2 5|=}-3(-2) -3 |=| 6 —-15
1 4 =3(1) —3(4) -3 =12

Chapter 3 Resource Book
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3.6 For use with pages 195-202 ‘ . .

9% Muitiply matrices.

BNt Find the product of two matrices

i B} |3 6 _ 4 2
Fll‘ldABlfA—[7 _1]and.8—|:_3 8]'

Because the number of columns in 4 (two) equals the number of rows in B (two),
the product 4B is defined and is a 2 X 2 matrix.

STEP 1 Multiply the numbers in the first row of 4 by the numbers in the first column
of B, add the products, and put the result in the first row, first column of 4B.

P ™)

STEP 2 Multiply the numbers in the first row of 4 by the numbers in the second
column of B, add the products, and put the result in the first row, second '
column of 4B.

3 6:||:4 2}=[ 3(4) + 6(=3) 3(2) + 6(8)
7 -1]| -3 8

- STEP 3 Multiply the numbers in the second row of 4 by the numbers in the first
=1 ' column of B, add the products, and put the result in the second row, first
column of 4B.

3 6]l 4 2|_ 3(4) + 6(—3) 3(2) + 6(8)
7 i3 8 7(4) + (—1)(—3)
STEP 4 Multiply the numbers in the second row of 4 by the numbers in the second

column of B, add the pmducts and put the result in the second row, second
column of AB.

3 6}[4 2}5[ 3(4) + 6(-3) 3(2)+6(8)]
(7 1] -3 8] L7@)+ (-D(=3) 7Q)+ (1))

STEP 5 Simplify the product matrix.

34) +6(-3) 32+ 6(8):| _ [—6 54
|74 + (=D(=3) 7(2) + (~1)®) 31 6

Exercases for Example 1

Copyright ® by McDougal Littell, a division of Houghton Mifflin Company.

Find the product. If it is not defined, state the reason.
2%\ ixZ

1) [ 4][1 3] 2] [2 3][-5 _2} 3) [1 _3][ ? ?] '

&> 4 7_ —4
4 |2 -10+2 -y 4(p 94 T ].
=2 F “lot7 -~gtul ~45 t-, 35440

Algebra 2 i
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[E Sclve linear systems using inverse matrices.

Vocabulary

The n X n identity matrix is a matrix with 1’ on the main diagonal
and 0’s elsewhere. If 4 is any n X n matrix and I is the n X n identity
matrix, then A7 = 4 and I4 = A.

Two n X n matrices 4 and B are inverses of each other if their product
(in both orders) is the n X n identity matrix.

In the matrix equation 4X = B, matrix 4 is the coefficient matrix, X is
the matrix of variables, and B is the matrix of constants.

-

B Solve a matrix equation

Solve the matrix equation AX = B for the 2 x 2 matrix X.

A B
ety ——=

ERIEIE

Begin by finding the inverse of 4.

w1 |7 A _[ 7
4 7—6[—6 1] [—6 1

To solve the equation for X, multiply both sides of the equation by A™" on the left.

7 =1|[1 1], [ 7 -1}|2 3 i v i
[—6 1][6 T]X__—G 1][1 4] ,AAX_AB

[1 0]X= 13 1?] .

0 1 |11 -4
[ B 1 o
s XV 44} X=A78

Exercises for Example1 |

Solve the matrix equation.

NS HN I B S HHICT H S H

x=[ o 4 v | % 2 v - [-12 -1
-0 © 2 =5

Algebra 2
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