	PROGRAMMABLE CALCULATOR SOLUTIONS
	




Xelerated Solutions provides the following program as a courtesy to its visitors and assumes no liability for its correctness or suitability for purpose.  It is the user’s responsibility to test the final code to insure it is providing the expected results.  Please report any errors discovered to XS so that they can be corrected.  Please feel free to print this out and share with your friends.
Program Name: 
Linear Interpolation
Purpose:  The purpose of this program is to allow the user to quickly find the linear interpolation between two neighboring values.  The programming is very simple, but it has, over the years, saved me a whole lotta time.
Program Notes:  The function of the program is best explained by the following example: 
Given the following water density table: 
	Temperature (°F)
	Density (Slugs/Ft3)

	70
	1.936

	80
	1.934

	90
	1.931

	100
	1.927


Determine the density of water at a temperature of 87.9 °F.

Assign the variables A,B,C,D, E and F as illustrated in the table below: 
	A = 80
	D = 1.934

	B = 87.9
	E = ???

	C = 90
	F = 1.931


After executing the program, it will first prompt for the A, B and C values.  These are all input at the same time by keying in the “A” value, pressing ENTER(, keying in the “B” value, pressing ENTER( and then keying in the “C” value.  IMPORTANT! DO NOT PRESS ENTER( AFTER KEYING IN THE “C” VALUE.  Then press the R/S key to enter these three values into the program.

The program will then prompt for the D and F values.  As before, these are both supplied at the same time keying in the “D”, pressing ENTER(, and then keying in  the “F” value.  AGAIN, DO NOT PRESS ENTER( AFTER KEYING IN THE “F” VALUE.  Then press the R/S key to enter these two values into the program.

The program will then calculate and display the desired “E” value, which in this case will be “E=1.932”

For further reference, the equation for the interpolated value, E is:
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The above input method for the variables A thru F are applicable only to calculators that use the reverse polish entry.  The calculators listed below all use this entry method.  To go to the program listing for a particular calculator, press CTRL and click on the link.

HP-41C(V,X) and HP-42s
HP-35s
HP-11C (15C)
Support the Cause:  If you have the code to accomplish the purposes of this program available for other programmable calculators, please share it with us by e-mailing the program lines and detailed information for its use to Xelerated Solutions for inclusion on this page.  Please include your name and contact information.  Perhaps the easiest way to do this is by attaching a Word or Excel document to the email message.
In particular, programs for algebraic entry calculators would be most helpful. 

Program lines for the HP-41C(V,X) and HP-42s
Source:

www.xeleratedsolutions.com
Author:

Lynn W. Cook, P.E.

Please feel free to contact Xelerated Solutions at the above web site if you have questions regarding this program or if you find mistakes in it.
Notes:

The HP-41C family of programmable calculators use HP’s reverse polish notation, still a favorite of most engineers.  As a result the following code can be fairly easily converted to other reverse polish notation machines, but not directly to algebraic calculators.
The HP-42s was designed to be compatible with the HP-41C.  Most of the input lines for the HP-41C and HP42s appear the same in the calculator display.  However, since there are some minor differences, there are two separate listings given.
	HP-41C and HP-42s Program Lines


	Line No.
	HP-41C Program Code
	HP-42s Program Code
	Comments

	1
	LBL 01
	LBL “INTPL”
	Any label available on the HP-41C or HP-42s may be used here.  For the HP-41C user,  number labels are suggested as they are easily executed from the keyboard.  Once the XEQ key is pressed, the top ten keys are automatically assigned the numbers 01 thru 10.  So, for example, this LBL 01 program can be executed simply by pressing the XEQ key and then the (+ key (which is reassigned to 01 after the XEQ key is pressed).  For the HP42s, the INTPL label may be placed on the “Custom” menu.

	2
	TINPUT A,B,C


	“INPUT A,B,C”


	The HP-41C uses the small T symbol to designate an alpha string. This alpha string is what will be displayed by the PROMPT command that follows.

	3
	PROMPT
	PROMPT
	Prompts the use to input the A, B, and C values and reminds to press R/S when done.

	4
	STO 03
	STO “C”
	Note that STO 03 will work equally well for the HP-42s.  However, HP-42s users may wish to use alpha storage registers for this and the following store functions as they are more meaningful with regards to the program nomenclature we are using.

	5
	RDN
	R(
	

	6
	STO 02
	STO “B”
	

	7
	RND
	R(
	

	8
	STO 01
	STO “A”
	

	9
	TINPUT D,  ,F
	“INPUT D,  ,F”
	

	10
	PROMPT
	PROMPT
	

	11
	STO 06
	STO “F”
	

	12
	RDN
	R(
	

	13
	STO 04
	STO “D”
	

	14
	RCL 02
	RCL “B”
	

	15
	RCL 01
	RCL “A”
	

	16
	-
	-
	

	17
	RCL 06
	RCL “F”
	

	18
	RCL 04
	RCL “D”
	

	19
	-
	-
	

	20
	*
	x
	

	21
	RCL 03
	RCL “C”
	

	22
	RCL 01
	RCL “A”
	

	23
	-
	-
	

	24
	/
	÷
	

	25
	RCL 04
	RCL “D”
	

	26
	+
	+
	

	27
	TE=
	“E=“
	

	28
	ARCL X
	ARCL ST X
	

	29
	AVIEW
	AVIEW
	

	30
	STOP
	STOP
	STOP is used here instead of RTN as this program is not likely to be a subroutine for another program.


The HP-42s has the ability to view alpha storage registers with the appropriate label with just the VIEW function.  Therefore the last four lines could be replaced with:  STO “E”    VIEW “E”     STOP.  The result will appear the same.  It has the additional benefit of storing the value in the “E” register for later recall if needed.   
Program lines for the HP-35s (Reverse Polish Option)    
Source:

www.xeleratedsolutions.com
Author:

Lynn W. Cook

Please feel free to contact Xelerated Solutions at the above web site if you have questions regarding this program or if you find mistakes in it.

I would like to thank “dbegian” (you know who you are)  for finding an error in the listing of this code and pointing it out to XS for correction.

Notes:

The HP-35s programmable calculator can be run in either HP’s reverse polish notation or algebraic notation.  The following code has been written for the reverse polish notation mode of operation and cannot be converted directly to algebraic calculators.

In the following comments, the ( represents pressing the Gold Key and the ( represents pressing the Blue Key.  That which is shown in the brackets [  ] is what is on the top face of the key. 
	HP-35s Program Lines

	Line No.
	Program Code
	Comments

	1
	LBL A
	

	2
	SF 10
	Unfortunately, the HP35s does not have the easy-to-use string capabilities of the HP-41C or HP-42s.  However, a less intuitive make-shift method for displaying strings has been provided.  In order for this program to prompt for the variables to be input onto the stack in a manner similar to that which was done for the HP-41C/42s program above, the prompt must be input as a non-executable equation, which acts basically like an ordinary string (see the comments for Step 3 below).  For the program to treat this equation like a string instead of an equation, Flag 10 must be set.  



	3
	A,B,C
	This is an equation masquerading as an alpha string, which on the HP-35s is input by entering equation mode (with the EQN key) and entering the letters with the RCL key.  For example, this string is input as follows:
EQN

RCL A

(  , [0]
RCL B

(  , [0]
RCL C
EQN

This will only act like a string when Flag 10 is in a “set” state.  Otherwise, the program will try to execute the statement as an equation.

	4
	STO C
	

	5
	R(
	

	6
	STO B
	

	7
	R(
	

	8
	STO A
	

	9
	D,    ,F
	This is input in the same manner as explained in the instructions for Step 3.  The spaces are input with the ( SPACE [0] keystroke combination.

	10
	STO F
	

	11
	R(
	

	12
	STO D
	

	13
	CF 10
	This restores Flag 10 back to its default “cleared” state (see the instructions for Step 2).  If you need your HP-35s to remain with Flag 10 in a “set”, then eliminate this instruction line.*

	14
	RCL B
	

	15
	RCL A
	

	16
	-
	

	17
	RCL F
	

	18
	RCL D
	

	19
	-
	

	20
	x
	

	21
	RCL C
	

	22
	RCL A
	

	23
	-
	

	24
	÷
	

	25
	RCL D
	

	26
	+
	

	27
	STO E
	

	28
	VIEW E
	

	29
	STOP
	


* If you need to avoid messing with the state of Flag 10, then the above code can be revised using the INPUT command to input each variable (A thru F) individually, thus avoiding the need to use the non-executable equation string.  I, personally find it less intuitive to input each variable separately, which is why I have written these programs the way I have.  However, if you want this code, contact Xelerated Solutions, and we will be happy to send it to you. 
Program lines for the HP-11C (15C)
Source:

www.xeleratedsolutions.com
Author:

Lynn W. Cook

Please feel free to contact Xelerated Solutions at the above web site if you have questions regarding this program or if you find mistakes in it.
Notes:

The HP-11C programmable calculator is a classy little machine, but it (at least mine) has a very limited amount of program memory.  However, if your job requires a doing a lot of linear interpolations, it makes sense to load this routine into your machine. 

I do not own the more popular HP-15C, but I am sure it can be programmed in a similar fashion.

Since the HP-11C does not have alpha methods for prompting the user for input,  the user will need to memorize a slightly different variable input method than explained at the top of this document.  To run this program, load the stack with the  A,B and C variables using the same method as before, i.e. key in the “A” value, press ENTER(, key in the “B” value, press ENTER(  and then key in the “C” value.  IMPORTANT!  DO NOT PRESS ENTER( AFTER KEYING IN THE “C” VALUE.  Next, start the program execution by pressing the Gold Key followed by “A” (or whatever other label you decide to use).
Next, load the stack with the D and F variables.  As before, these are both input at the same time keying in the “D” value and pressing ENTER( and then keying in the “F” value.  DO NOT PRESS ENTER( AFTER KEYING IN THE “F” VALUE.  Then press the R/S key to enter the values into the program.  The calculator will then provide the “E” value (with no description as the HP-11C is incapable of providing any alpha characters).
	HP-11C Program Lines

	Line No.
	Key Code
	Action
	Comments

	001
	42,21,11
	LBL A
	Any label available on the HP-11C (A THRU E) may be used here.  This program will be executed by pressing the gold f function key followed by the A key.  (If the calculator is placed in USER mode, then this program can be executed by simply pressing the A key.)

	002
	  44  3
	STO 3
	

	003
	33
	R(
	

	004
	44  2
	STO 2
	Any storage registers may be used as long as the same registers are used for the RCL statements.

	005
	33
	R(
	

	006
	44  1
	STO 1
	

	007
	31
	STOP
	This stops the program so the user can input the D and F values

	008
	44  6
	STO 6
	

	009
	33
	R(
	

	010
	44  4
	STO 4
	

	011
	45  2
	RCL 2
	

	012
	45  1
	RCL 1
	

	013
	30
	-
	

	014
	45  6
	RCL 6
	

	015
	45  4
	RCL 4
	

	016
	30
	-
	

	017
	20
	X
	

	018
	45  3
	RCL 3
	

	019
	45  1
	RCL 1
	

	020
	30
	-
	

	021
	10
	÷
	

	022
	45  4
	RCL 4
	

	023
	40
	+
	

	024
	31
	R/S
	


