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Submission Abstract

Program Title

LEAST-MEAN-SQUARE FIT OF A POLYNOMIAL Rev.

Abstract of Program

This program will fit the general polynomial expression
y = A1+ Apx + Asx? + . . .+ A x(0-1)

to a set of (x,y) points, up to the 6th degree.

The PC-100A is recommended for maximum convenience.

Original TI-59 Program by Joseph Walston of Dallas, Texas

User Benefits:

Permits tabular data to be approximated by a polynomial.

Category 39 Required Prog. E.Cb}L?SA Needed a]
Number Progs. Steps 232 Modued 1 g

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no

Submission Checklist

relationship, confidential or otherwise, express or implied, is m Recorded
established with Texas Instruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce ﬁ] o
or sell this information in any way it chooses, without compen- Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and ﬁ Program Description
contribution of this information to Texas Instruments by me does Eﬁ )
not breach any obligation to any other person or organization User Instructions
relating to proprietary or confidential information. é Sample Problem

Signature Date i} Listing

Name___Texas Ipstruments Tel. No. U

Address =

City. State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-1S’* BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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Program Description

Program Title: Rev.

LEAST-MEAN-SQUARE FIT OF A POLYNOMIAL

Method, Equations, Sketches, Limitations, References, Error Recovery:

This program performs a least-mean-square fit of a polynomial to a set
cf (x,y) points by solving a set of simultaneous linear equations of the
form:

Ay (No.pnts.) + A, Tx + A3 5x% + . . . + Ay x (-1)  _; y

Ay Ix + Ay Tx® 4 A3 IxP 4+ . . .+ Ann x =3 xy

A Ix? + A, 3x3 + A Ix* + . . . + AnY x (n-1) =7 x%y

A, Zx(n_l) + A, Zx&0+ AsY x(n+1) + An sz(n_l) = Zx(n_l)y

The solution of these equations is performed by portions of program
ML-02 in the Master "Solid State Software *Module'. A total of 7+N2+3N
memory registers are required for working space. Using the default mem-
ory partition of the TI-59, the polynomial may have as many as 5 coef-
ficients. By re-partitioning with the key sequence 9, 2nd, OP, 1, 7,
as many as 7 coefficients are possible.

The program is intended for use with a PC-100A, but it can be used
alone if the PRT instruction at program location #225 is replaced with
a R/S instruction. If this change is made, the determinant of the
coefficient matrix (DET.) will not be seen, and the fitting will halt
with A} in the Display. The remaining coefficients can be displayed
sequentially by repeatedly pressing R/S.

The user is reminded that certain data groupings can produce problems
(e.g., a nearly singular Hilbert Matrix) for the solution of the simul-
taneous linear equations. These difficulties will be discussed in any
good text on numerical analysis. Since this program does not provide
any information about the accuracy of the fit, it is wise to check the
results using the poylynomial evaluation program, ML-07, in the Master
Module.

O0f course, the number of (x,y) points entered must always be equal to
Oor greater than the number of coefficients, N, to be determined. The

program does not check on this.

* Trademark of Texas Instruments.

0O See Continuation Sheet
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Sample Problem

Statement of Example
Fit the Polynomial:

y = A1 + Ayx + Asx? + Apx® (N=4)

to the Points:
O See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
4 E (4)* N*
+/_ * * .
7 +/ A (7) X 1st Point
81 /- R/S 81 * Y*
1 1 Displayed
4 */- A (-4)* X* 2nd Point
27 R/S 27% Y*
2 2 Displayed
0 A (0)* X* 3rd Point
3 R/S 3% Y*
3 3 Displayed
2 A (2)* X* 4th Point
27 R/S 27% Y*
4 4 Displayed
5 A (5)* X#* 5th Point
243 R/S 243% Y*
5 5 Displayed
Modes n* - Printed only in} — Displayed Briefly (Pause)
(n)* — Printed and displayed

8 Over
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ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
B 5451193728% Determinant
printed
Press R/S fpr (2.999999999) * Al
each coeffigient
if used without (-2)* A2
a printer (make
® A
change notdd on (3) 3
page 7)
*
(1) A4
C 2.999999999 repeats
coefficients
-2
5
1
Modes n* — Printed only {(nI -- Disptayed Briefly (Pause)
(n)* — Printed and displayed
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