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Linear Systems of Equations

Practice Solving Linear Systems of Equations

AL (AL 9L @ @& )

J—SETUP——n
DoO@ @
MODES SKETCH @ @
HOME L APLET L VIEWS @

CMDS CLEAR

C ex

ASIN ACOS B ATAN

-lmm
G

F as ARG

- -“-'Ill

MEMORY | wsT

LJLJLJLJ

alpha O marrix

UUUU

PROGRAM | syntax U 7t

@) HEE

NOTEPAD X = Y AND  Z ANs SPACE

UUULJ&N&Q

CANCEL




hp calculators

HP 39gs Solving Linear Systems of Equations

Linear Systems of Equations

A linear system of equations is one in which there are a set of n linear equations in k unknowns. For any linear system, exactly one
of the following will be true: there is only one solution, there are an infinite number of solutions, or there are no solutions.

For example, the system of two linear equations:

X+Y=11
2X-Y=4

has exactly one solution, X =5, Y = 6. This can be thought of as the intersection of the two equations. However, the system of two
linear equations:

-3
4

has no solution. If graphed, these equations would not intersect. An example of a system of two linear equations with an infinite
number of solutions might be:

2X+2Y=20
X+Y=10

For systems with more than two variables and/or more than two equations, similar results can be obtained.

The HP 39gs presents several ways of solving linear systems. For linear systems with 2 or 3 unknowns (a 2x2 or 3x3 system), the
Linear Equation aplet (covered in chapter 8 of the User’s Guide) can be used. In addition, the built-in matrix functions of the HP 39gs
can also be used to solve linear systems. These methods are shown in the examples below.

Practice Solving Linear Systems of Equations

Example 1:  Solve the linear system shown below.

2X+Y=8
X+Y=5

Solution: Since this is a 2x2 system, use the Linear Equation aplet to solve it.

(The Linear Equation aplet's location in the aplet list depends on when it was last used, and this might vary
from person to person and calculator to calculator. Use the ® and® keys to highlight the aplet. Once highlighted,
continue with the keystrokes below.)

PLET LIBRARY S5 PETTRS
Parametric BKE &
Polar BKE
Sequence BKE
Solue BKB
Linear Soluver BKE §4
| SAYE [RESET| SORT [SEND | RECY |STHRT]

Figure 1
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Answer:

Example 2:

hp calculators

LINERR EQUATION SOLVER 3
G By G20
g By Bz0
Gre Bv B0

InFinite nunber of solutions

CIA R D ——|

DU B e G

LINEAR EQUATION SOLVE

Figure 3
X=3,Y=2

Solve the linear system shown below.
4X + 5Y +Z=0

X + 2Y -Z=7

-1X +112Y + 32 =127

For this solution, use the HP 39gs matrix functions. The first step is to create the coefficient matrix.

MATRIX

MATRIX CATALOG $EEIERE:
REAL MATRIX

M2 181 REAL MATRIX

M3 181 REAL MATRIX

M4 181 REAL MATRIX
MS 181 REAL MATRIX

EOIT [NEW | [SEND [kecy || IRIINA

W@mﬁsahvnln ~AwAL npmcm
- S CREATE NEW.. S5 :

M1 .
TEpReal matrix
Mz |[Real vector
M4 [Complex matrix
Ms [Complex vector

Figure 7
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MU=

SHIFT | MATRIX

Ml 1 | 2 | 3
14 5
2|3 [ =1
E] 112
(e [Ns [G03 TG ||| [N
MATRIX CATALOG 5 IERR:
3 REAL MATEIX 0BKE
M2 181 REAL MATRIX
M3 181 REAL MATRIX
M4 181 REAL MATRIX
MS 181 REAL MATRIX
[EviT [NE ] [Senolrecv| | RN

The next step is to create the vector containing the system’s constants.

OmEI®

P

ea|Real matirix
Real vector
M4 [Complex matrix
Ms [Complex vector

o7 (e (e D) (ew

o) W S [

ENTER

I S —— T
M2| YECTOR

1o

27

’H
EIA S T ——— oo
#[TT0#EE LINEAR SOLVER
M1 =24
IS D I |
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#[TI0#EE LINERR SOLVER

M1-1€M2

[-.272727272728,1.272.

(svoe] | 1 1 1 €hs |

e M3 J(srer)warex. @ @

M3| YECTOR |

Figure 14

- 27272727 27e
LEOIT [ INS JGOv [ BIG | | | SN

Answer: X =-0.27273 (-3/11), Y = 1.27273 (14/11), and Z = -5.2727 (-58/11).
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