Equation System Solver

USER’S MANUAL

| developed this program to have an easier to use interfase to solve Systems of Equations, both
linear and nonlinear. It uses the function SOLVE to find the solutions of said systems.

Installation

Copy the library to your calculator’s SD card. Enter FILES and copy it to Port O or Port 1. Press and
hold ON+F3 to perform a warmstart. Go to Lib and you will see the program.

To familiarize with it let’s solve the next system:

The use is very straightforward. When you run the library you get a splash screen with the name of
the program and the author:
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Press any key, except ON (it will quit the program) to start entering data.

1. First enter the quantity of equations that form the system. In this case the number is 2.
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Press enter after specifying the value.



2. You will get a screen like this:
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Input the @quatien, usg " '
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It tells you the number of the equation you ‘re about to enter. In the space reserved for it enter
the equation. Do this using the Equation Writer or simply put the equation inside apostrophes (*’)
as indicated on the bottom of the input form. Enter and press OK.
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Input the equation, usg ' '
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Input the equation, usg ' '
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After you enter the last equation, if the number of unknowns is equal to the number of equations
in the system you get the results:
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Notice on the stack you get the equations that you entered and as many answers as the system
has, in this example only one. Also the program leaves you in the TYPE menu in case you need to
extract values from the answer vectors.

Example 2

Let’s solve a nonlinear system

Input the @quatien, usg " '
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Input the ¢quation, usg " '
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After you enter the last equations results are shown on the stack. As you can see we now have a

pair of answers, both satisfy every equation of the system.
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In these first 2 examples we had 2 equations and 2 variables, so the calculator solved directly for
the detected variables. Let’s see what happens when you have more unknowns than equations.



Example 3

Find a general solution for the intersection of a circle with center at the origin and radius R and a
line Y=mX+b

Input the ¢quation, usg " '
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Input the ¢quation, usg " '
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We have 2 equations and 5 unknowns, so we get this message

....... EQUATION #3 3

You have more
unknowns than
equat ions.
Lefine the 2
variables to
solue for.

Input the equation, uze " '

Press OK. You will now be asked to define the 2 variables (because there are 2 equations) to solve
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for, the others will be considered constants.
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In this case, | will solve for X and Y, but | can choose any two of the five as variables. Alpha-lock is
on so you just have to type: X Y
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And press ENTER. Now the results are on the stack, this is a screenshot:

EAD HYZ HEW K= 'h°
LHOMES
2% |,__bm—t_m —lb ]
= = b
-t m_+1
' H=_I:--m+»IEE-mE—[I:-E—H21
m2+1
[0+ [+#ERY[+LI5T| +3TF | +Thi [4INLT)
Press UP arrow and you will see this
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Lines 3 and 4 of the stack are the equations we entered, lines 1 and 2 are solutions. If we press
VIEW of the TOOL menu we can see each one more clearly.
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That’s the solution, but we can use other calculator functions to determine the value of R in
function of m so that X and Y are real numbers.
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Notice
Some systems don’t have solutions, in that case on the stack only the equations will appear.

As | said at the start of this document the solutions are found using the SOLVE function. One
disadvantage is that if the system is not exact (presence of decimals) the solver will not give an
answer, even if it exists. In these cases the program will find a numeric solution.

Example 4

{0.0Sx —0.03y = 0.21
0.07x + 0.02y = 0.16

To solve we have 2 options.

1) Enterir the way itis

Input the ¢quation, usg " '
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Input the ¢quation, usg " '
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Press OK. It now asks for seed values for the variables.
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You can put any real number that you think will be close to the answer. Just for example
purposes | put: 20 15
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After pressing enter you’ll see the solution on level 1, equations on level 3 and variables
on level 2
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Press TOOL VIEW to scroll the answer easily:
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Or use OBJ_ @ OBJ Bto see it as below
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2) Make the system exact substituting the decimal numbers by equivalent fractions
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Follow the usual steps and the answer will be:
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| hope this program serves you well.



One last thing. I’'m a civil engineer and | like to program utilities like this, if you have an interesting
project that you want to develop | would like to help you, particularly in the field of structural
engineering. Contact me at smmpbkpl@gmail.com



