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The following is a description of a program for a hand-held progranmable

ca lculator w h1c~1, in effect, ~nterpolates values of temperature f rom the

cal ibration table of a silicon diode thermometer over a fufl 4 to 300K

temperature range . When making temperature measurements in the labora tory ,

t~’e vo ltaqe across a forwa rd biased calibrated diode is read from a digita l

voltmeter . With this prograi~i, the voltage reading Is keyed into the calculator

and the interpolated temperature ~s ca lculated quick ly and accurately. Th€

compu tationa l technique oresented ~ere is SuDerior to tec? ,nlgues genera~ ly

~s~i since t~ie data reduct~on scheme allows i,ore ~n’or~iat cn to ~e stored ,

allow s for a simple calculato r routine result ing ‘n ierj short conputation

~~‘es and resu lts In an interpolation hav ing the accuracy of the origina l

data tab le. The scheme is ~erfectl~ gene ra l and can ~e used to i nterpolate

any data table.

~ENEt A L SC:~Ei”E

~ :~~ron rec~r’ing problem ‘n laboratory work ~s the necessity of

nteroolation from a table of values . An exam ple ~s ~nterpolat ion ‘rom a

:a’~ brat ion table furnished wi th a cryogenic s i l icon diode thermometer where

pal— s of t~ terature and voltage values are given .0’  Duri ng an experiment,

the diode voltage Is read from a digita l voltmeter , then the corres ponding

~~~‘:  ~-~ ture va ’ue be Inter~~uj ted  from t~e li ~ ’~~. i~ r ~~~ It ~c~~d

be very convenient to be able to make this interpolation quickl y and with a hi gh

degree of accuracy wh ile the experiment Is in progress. A hand-held progrwvnable

calculato r , In our case a Texas lns trtmients Ti-59, can be used to accomplish

t h s .
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~e~ore this is done, a nignber of problems must be overcome . The

cal ibrat ion table supplied wi th a diode typically may have 90 or more pairs

~~‘ temperature and vo l tage va l ues . This would exceed the maxinum avai lable

memory capacity of the calculator which is about 100 locations . Interpolation

can be accomplished by the evaluation of a least square fit polynomial ,

however the calculator is too slow to do other than the simplest fi tting

routines in a short period of time . An attempt to fit a polynomial equati on

to the entire 4 to 300K cal’brat ion using a large computer did not result

‘
~~‘ t” e ~esi’~~ 3c :Lsricd . The following procedure was subsequently devised.

The iil ’.~es ~‘-or’ the ~al~ brat1o n table were i1,ided into overl appin r

temperature ‘nterva~s. Then for each interval , a leas t square pol ynomial

“t was -a~e using a Forsythe fitt~ng inethod~~ proQramed on an IBM 370

::o~te~ . ~~~ least squa re pol~ no’~ia i ‘it w i t h  su ”ic~ent ac~~racy is adequate.

The least c~uare oc ynonial “t orOqratn ~i~ es an ‘-‘ns error ‘or each polynomial.

-e :e~”~e’-3tjre inte rvals were ad~ustel ~v tr~ a i and error in order to ob tain

a Sat~S’3ct3rv r~s error ove’~ the “il l 4 to 33CK span. n the case cons~dered

ncr, . was ‘ound that ool ynomiai s each of 4t h order were needed and that

t~e length p f the temperature inte rv als jarled over the calibra t~on range .

•~l 1 inter vals have a one point overlap with the adjoining intervals. Us i ng

the coefficients found to 16 place precision by the IBM 370 computer , the rms

er’~ir , 
~~~~~~~~ 

of each polynomial ‘It ~s given in ‘able I. rh. accuracy obtained

preserves the accuracy of the calibrati on table. The full calibration table

was thus reduced to 12 sets of polynom ial coefficients , a0, a1, a2, a3, a4,

wh i ch could a ll be stored in the calculator . A relativel y simple program coula

then be used to calculate any temperature, ~~, between 4 and 300K by eva l uating

- - - —
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~ a4 V4 + 33 
+ a2 V 2 

+ a
~ 

V + a0
, where 1 is the voltage reading across

the s i l ic on diode thermometer. Both the coefficients and the calculator

proaram are stored on magnetic cards and a set of magnetic cards can be used

to store the coefficients for severa l different calibrated temperature

sensors .

~able . The temperature intervals and the corresponding rms errors of the

4th order polynomial fit us i ng coefficients having 16 di git precision on an

:311 370, :370, and coefficients having 10 di git precision on a TI-59, 
~~~~~~~~~

Polynomial l emp . nterval :37Q -59
(K (~~

) (K)

4 - 6.5 lxl O ’ 1x1 0
3

- ~.5 2x 10 ’ 2x10 ’

3 9.5 — 13 9x l0~~’ 3~10~

13 - 1’ 6x10 1 lxlO ”

5 1~ - 21 4x l 0~~ x10 ’

6 21 - 25 6xlO 1
~ l x l0~~

25 - 32 7x l0 ’ 7x 10~~
32 - 55 1 x l0 2 1x10 2

9 55 - 35 lxlo
_2 1x10 2

- 155 8x10 ’ :x10 3

11 155 - 245 9x10 ’ lx1O~~
12 245 - 300 2x 10 ’ 2x 10 ’

3



CALCULATOR PROGRAM

The 12 polynomials used each have five coefficients therefore , 60 memory

loca tions are needed for coefficient storage . The program I tself uses 13

memory locations for the voltages which define the temperature intervals ,

4 locations for accu mulation registers and one location for the input vol tage.

The program itself requIres 106 program steps. There are 13 memory locati ons

and 133 program steps not used. The ntrter of memory locations and program

steps can be reallocated so that a maximum of fifteen 4th order polynomials

can be used if necessary .

The program action is as fol lows :

a) The vo l tage drop across the silicon diode is keyed in.

b ) The program fi nds the corresponding voltage interval.

c) The polynomial coefficients corresponding to thi s interval
are loca ted .

~
) The fourth order Pol ynomial is evaluated using these coefficients

and the resulting Interpolated temperature is displayed rounded
to three decima l places .

e) if a voltage is entered which lies outs i de of the range of the
calibration the display will flash with the value of the voltage
which defines that calibration limit.

Us ing the 11-59 wIth the coefficients stored to the 10 digit precision of

the calculator , the temperatures were calculated at the known voltage calibration

points and checked aaa inst the given temperatures from the calibration table.

This rms error , 
~ 

is given in Table I for compari son. The calculation still

preserves the accuracy of the calibration table.

The time required for the calculato r to comput the temperature Is ten

seconds or less. Thus it is possible to take voltage readings and calculate

4
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the temperature while an experiment is in progress. A copy of the TI program

is given in the Appendix as Program I. Familiari ty w i th prograrining language

and procedure s on the ‘1-59 are assu.aned.

E X,MPL E

Fi rst, the program ~iuSt be entered into the calculator. The int lal step

is to partition the calculator ’ s memory . Th is is acco mplished by keying in

9 2nd OP 17 . The calcula tor responds by display ing 239.89 indicatI ng the

correct part ition . The di sp lay is clea red to 0 and the four sides of the two

:aris are read into the ca lcu l a tor (The disp l ay ~ust be cleared to zero be’ore

eacn card ~s entered~ . The cal cu lator is now ready.

Assume a volta ge reading of 2.3153 vo l ts . This value is keyed into the

ca lculator and the orogram is ~~n by pressinc ~~~~~ . The ca lcu lator then ~plays

the correspond~ng temperature ~~~. ~~ rounded to 3 ~eci~’al o~aces . The accur acy

o~ the result depends on the accuracy of the or~;~nal ca libration and the

accurac y of the polynomial ~it as discussed above . Th b le ~ in the Appendix

shows the ialues stored In the memory locations afte r this example was run .

‘lemory loca tion 00 stores the input voltage reading . Locations 1-13 conta 4 n

the vo l tages which define the temperature intervals starting wi th the l owest

temperature Interval first. Location 14 accumulates a va l ue which determ i nes

which set of coe~’1c ients shall be used. Location 20 through 79 contaIns the

~eofficients “~~ the pol ynoria ’s starting wi th the lowest temperature interval

first and stored in the order; a0, 11. a2, a3, a~ . Location 82 i~ a counter

which equals the ~~i~ry location of each coefficient to be usid. Location 83

stores the result of the eva l uated pol ynomial and locat Ion 84 contaIns this

result rounded tO three decima l places whi ch Is the value to be displayed .

S
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4N0TNE~ PROGRAM

The storage capacity l i~’ui ts one to us i ng a maximum of fi fteen 4th order

pol~ noriial s. The data set ‘la ? be Such that the des,red accuracy canno t be

obta i ned witho ut exceedinn the storage capacit y ~f t~e calc ulator. This

oroblem occurred wi th one of our ther’mometers and the solution used is

presented here .

It was found that ~n three temperature intervals the fourt h order pol ynomi al

~ii not ~i~ e the desI red accuracy . So a ‘~‘th order polynomia l was calculated

‘or ~hese cases . A o rcq ra~i was ,
~r ” e ~1 ‘ o r t~e c3l c~ iato r trat selects the

c’~ o’~’~ te ntr ter ~~ :oe’c’ents ~fl: i~~es th e lec’s’on whet”er to use the

~~ o~ 5th jr~ er e~~at on . A ’ ter selCct Ion . t.~e 301 1 ricrial i s evaluated and

the e~,Der~tur e ~i~~o 1a ,e~j “e o r ’~ r~n , the contents 0’ the memory loca ti ons

‘‘~ w -.~~ r. are ~~~ ri ~~~ 1~oendi under OroC rar, ::
:t ;hou i~ ~e noted that t?’ i~ orocedure (changing some pol ynomials to

5t~i ~r~ er~ w as an or~gin al attack ~n the problem . )ur present ohilosophy

o’ ~t a c ~ ~~u1~ be to adUust the range of the ~ol ynomia1s by tr i al and error

w i t h  the T east square ‘~~~~ ;r1qr~ rr on the I5~ 370 to give fi ts to accepted

‘ ‘~- i i ts  j s~~ni  po ’ynom ials all of the s ame order. ;~~y i’ this procedure fails

should a ‘li~ turC of orders be used.

SLMIARY

A method has been found to Interpolate values from a large table of data

using a hand-held progr~ uiab1e calculator. The method uses a seri es of

overlappin g least squared polynomial fi ts, calculated by a large computer ,

to reduce the 1nfo r~ition conta i ned in the table to a small set of polynomial

6
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coefficients. The entire set of coefficients can be stored In the calculator.

~nterpolation is accom plished quickly and accura tely by the progranined

evaluation of the pol ynomial. The method is perfectly general and , in

par ti cu l a r , is i deally suited to the interpolation of calibrati on tables

in the laboratory while an experiment is in progress.

I~EFERENCES

1. Also , the raw calibration data is often available f rom the
supplier upon request if a temperature calibration table is
ordered.

~ouis G. Kel l j ,  ~andbook ~f ‘~umerical Methods and App lications ,
Addison -wesley Publishing o. 1967, pg. 68
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T)TLE Si 1 icon Diode Thermomete r~~343 PAGE 1 OF 2 ~ Progtornmoble J~-’
PROGRAMMER Carl G. Gardner DATE 23 Apri l 79 Program Record “~E’
Partmoning oo i ~ 2 ,3 9.8 ,9i t..~b~ary Module ________________________ Pnnter __________Catds________

PROGRAM DESCRIPTiON

This sil icon diode thermometer interpolation program Is designed to calculate the
temperature (in deg. Kelvin) corresponding to a given voltage. The calculator performs
a search routine to find the correct coefficients , then calculates T us i ng the

predetermined coefficients of a least square polynomial fit.

T - a 4 V4 + a 3 V3 + a 2 V2 + a 1 V 1

Range of val idi ty 4.0 to 300K.
USER INSTRUCTiONS

rsrEp~ PROCEDURE ~ E~ITER PRESS DISPI.AY

1 PartitionI ng 9 2nd OP 17 239.89
Enter program and coefficients from cards 0

En ter sides 1 , 2. 3, and 4 (not necessary

to be in that order~ c lear  ~is p iay to 3
before each entry. 

-~~

3 Enter Voltage Y/’ 1 
-

4 :a 1 culate Temperature ( )  
—.

a vo l tage Is entered whi ch lies outs i de

of the range of the calibration , the
display will flash with the value of the

voltage which defi nes the calIbrati on 
-

l~ mit.

- H.

~~~~~~~~ - - -- - . -. - . - - - . -- - - - --

I ___________

USER DEF1N~ D cEVS DATA RLGISIERS ( .i- )  LABELS 4~~ 0$)

- -

I j ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~
- - -— ---- —- 

a 4~~~ 

-

• - - - -

a 
— ‘  -

i 
— — - - -  - -  

I
-- --- . — - •

• 
— -  -

. 
— -  - . - -  

S

-- - —  
P - I .

- - - - -  - - I
S

- -
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Program I
mt~ 5i l icpn Diode Thermometer #9343 PGE ....L. ...OF 2 Ti Ro ~~mobIe
PROGRAMMER Carl G. Gardner DATE 23 Apri l 79 Coding Form

LOC coo€i KEY COMMENTS LOC Icoo€~ KEY COMMENTS LOC kXIOE~ KEY COMMENTS

~ 0OO ‘rLBL. I .
055 44~~SUW — ______  _ _ _ _ _ _ _ _

~‘001 11 A i~~ _ _ _ _ _  
056 82 82-

~ O2 42 ETC ~TORE V i 057 ~~~~ C~-~~ REr~AjL 
_ _ _ _

i !003 ‘DO 00 f ~~~~~~~~~~~~~~~ 
b~~5~ ~~~~~ 

—

,UC’ 4 :~:i LOAD T 1 059 b5 X

~ Oo~ 4:. ~~~ ~~EC~ -0~ C 4 F C~I006 C :  C l  [.OWER ~~ ‘h O 6 1  00 00 — _________ ____

~ oo~ ~: INY JJMIT ~~O62 3~ :~~ 
— _____ — ______

- 

~~ O6? 9~ = 
~a , V 2 r—~ 

-

~~

~~C’O9 E ~~~ C~~4 44 SIJ M I ‘
— — . — —— — “ - — .  — —  . —

‘ 
— +013 4. F~~L OIECK .~ •::~ : _ -

-
~~ ~tJPPER ~Ob~ 01 1 

_ _ _

~E LIMIT 0t 44 :.UM . 
____ —

~ Ut ’ 
— :  

_______

I I N I AL ’ZE
4 

- C - IRECALL 
— ______ — -

c3u~~:~ a~

* F 
_ _

. . %  _ !cI~~~_ 
• • - -~~. -- - - • — * ——4 - -

- 
- :; T

= = a: _1
~~~~~~~~~~

___

~~~~~~~~

_

• —• -•
- 

— — — 
. — — 5 ——  • — — — — — — — — - - , -  —— — . — ,  —

• - 
. 

. --— _ : : - — - -

_•
c. -. 

— ——  4—  — —
- . • — - ~- —

- - 
- :i.~~~~ ~~: —  RE ALL

— 

— 

c~~~~~: - — -
; 

84 — —
— i~c~~ :~ —

• .~ CF - - -

- ~ cs:- c :~~~~ S — 
—~~~ — —

~~~~~~~~ :~~ H :- :
• ::: 

84 V~~ ~ 

— I _  —

- -  — —- -
~~ 

:-  - - “ -- — - f - - 1-- - - •
- - : -

• — — — -. — — 4 - — ,—_____ — __ 4 • — . — _ — - — - - ¶ — —  —. —•- —

~~~~ - ~ 
T

—
— : RE~~AL. ~~~~~~~ :: — ——

- - - 

~o  
: 

~~~~ ROUND OFF— —~~~~ — —  —— - -I I • • —
I ~~~~~~ L - -

- —4 5 — - - -  —_________ - -— • — - - — - — — + —- • . —— — — - --
- : .4 ~~~~ . ~~

- . -
-

4 • ;~~ - .-: ‘ .~~~~~~~ : - I
— .  — - — — - . 

— -  — —— • - - - 4  4 ,  - . 4

• :~~
4 ~~ • :~~ ~: EE - • •I 

-

- 
—

~~ : — -4 

— —

: .
~~~ —

- 
- - E~ P~Ls *E~_________________________

- ‘~~~~~ 
:.~ :~~ EMPE2.ATURE ME~~G ED CCDES- - - : - 

- -
. 

- 
- €2~~~~~ ‘? 5ib ~~-

- 
-

= 
~l • . - 

~~
. - : 63~~~~Ø •3~~~~~~ 84~~~~~~

— : - - ~~~~~ 92 ~~,
- 

~~~~
4 ______________________________

- T EX A S I~~~ T R U M t ! ~TS
- r _~ • • 

- -
—— — - -  .4  .. • 3 s ’

_  _ - —  • - - -- - - -~~~~~~~~~~~ --~~~~~~ 
—- - - --
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Y1ME’~TS ~ ~ROGRAM I

P~-ess~ic 3~ei ~ stirts progrin , stores vc e, 
~~~ 

f or
~n ich  ter~per~~ture is to be ca lcul i ted into iernory ocation
00 and makes comparison to insure V ~s within correct
range (in ten s cise 2.3822 > V ‘ .38345).

14 to 9 ..ocites correct vol tage range by comparing V to ~ign va lue
of vo l tage n each of 12 ranges. (These values are stored
in Memory Locj t io ns Dl to 13 ) .  Locato r ~eg~ste r (Memory
Locat~on 1$) is ~n it~al l j set equal t~ 1.

2? - :~ -:al~~ 1ates the st~ ’~t~’~q 1e~ crv ~~~~~~~~ 0’ t~e coef’~c~erts

~ t”e pol .-r o-~i~ l elec:e~ . Sto res  s ta rt ’ rlo iocat~ ;r ~n

“emory _ O c .3 t~ on ~~~~~.

3’? - E.~ l uates t~e .1t’ -order ~o ii rior ’~ 1 e~uat~on . The va1~ e
cor’-es~ ’~d~ lo o the ~oc 3t ~ Ofl o ’ t~e ‘i ’-s t pol ynom i 31
co ef ’~c~~~t. ~~~~~ IS i n  -‘e’~c r ’ ’  Loc3t ~~ n The next
~~~~~~~~~~~ j ’ , i 5  o~ nd o-i :nc~~~ent~nc 4emor ’ Loc at Ion
32 by 1 . As the ~ai ies 0 ’ the tet~ s of the polynomial
are c3lci j l~ ted, they ire 5 red into ~emorv Location 3J~when ‘- n is r ,ed eva luating Memory ~oc a t~ on 33 iolds t~ie
answer.

?2 to 126 ~OufldS the va~ ~e n ~e~rory Locat ion 83 to 3 dec ima l places,
store s t~e ‘-‘oun~ed va lue ~n Memory ~oc at lo n ~~4 . clears the
~i~ inc con~ it~cn back to ful~ size and displays the rounded
ia1~ e from ‘lemory ~ocation 34.

11
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Tab le ~1 - Memory Locations for Program : after an Interpolation calculation
for 2.3153 volts.

MEMORy 4 , ,  MEMORY H
- .~-4~~E ~~~~~~~~~~~~~~~

= ~~~~~
. 

~~~~~~ ~~~~~~~~~~~~~~

.
~~~~ -:~~-~~4 .: 44 : -~-~

:4 :. ~~ -~~~:-~~ 4 ’5e ‘T f:’7. .4C’ C- C~4C-4’~’3~ - .
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Program :
ii n.E S ill con D I ode The r’~ome te r PAGE 1 OF 3 Ti Rog ommoble

_____________________DATE 10-6-78 Prog om Record
Pwtmonsng (Op i i~ 

2 ,3 9 8 9 i Ubrary Module _________________________ Pnnt r __________ Catos________

PROGRAM DESCRIPTION
Thi s silicon diode temperature sensor interpolati on program is designed to

calcula te the temperature (In degrees Kelvin) corresponding to a given voltage. The
ca lcu lator  per~o~’ns a search routine to find the correct coefficients , then ca ’cu]ates

‘using the predetermined coefficients of a least square polynomial f it .

• a4 V
4 + a3 ‘- a2 + a

~ 
v + a0

1NOTE: ‘4ot valid for volta ges greater than 2.33785 vo l ts, (l .9K ’ . Range of validity
1.9’ - 300’K. USER INSTRUCTiONS
STEP~ PROCEDURE ENTER PRESS

~art1t:oning 9 2n d OP 17 239 .89
2 

- 
Ente r vol tage (‘I) 

——

~ alc ulate ter~erature (T) A T

——  — — _________________ — —  — - 4 — — I
- - - -~~~~~~~- - - -— - - .  $

— 
_ _ _  _ _ _  _ _ _  _ _ _  

I 
_ _ _ _ _ _

4 ~SE~~DEF1NED ’~E” ATA REG4SThr ,1 ) LA8E..S~Op 08I

_ i S  - I
, 

-- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• -
, 

- - -- -- - 

I 
-

I I 
- -

- —-------—- --t---- - -

I S S 
--   - - -  4 - - - - 4

4
$ — I ’  ,_ _ _ _ ~~~~~~~~ _ _ _ _ _ _ _~~~~

- t 4
1 ’

I S

• I I  1 —--—-
___________________________ 

1J ‘1 ‘1 ‘I ‘I
13 
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Program II
ir~~ Silic gn Diode Thermometer P~GE 2 0F ~ 11 Rogom.~*~e
PROGRAMMER Ellen P4. Fyffe DATE l0..6.78 Cod~JhI~ FC)CV’fl

COMMENTS j i  LOC CoO€~ KEY I COMM€P4TS LOC Kx,O€j KEY I COMMENTS
booT ‘7’C’t8u 

_ _ _ _ _ _  

-
~
“

~~~~~~ _ _ _ _ _ _ _1

~

’tu ‘RC’* ~~t I

~~~~~~~ A T 
_ _ _ _  ~ 0~~~~~05 5 

_ _ _ _ _  11iX~~~
2
~~

82 . J  -

302 42 ST~ — 
057 95 ~~~. _____Ii

~~~~~~~~

12 ~5 x 
_ _ _ _ _ _ _ _

D03 00 00 ~~~~O5~ 01 1 - -4 1113 43 RCL 
_ _ _ _ _ _ _ _

£04 22 :~: :T  
- 

~~~~~~~~~~O~~~~9 01 1 .114 00 00 
_ _ _ _ _ _

~~~ 0 1 : - 

~~TO60 95 ~~~~~115 33 X Z 
________

42 -E~T~ ~~O61 42 STC ~ ~~~ 116 95 . = 
_ _ _ _ _ _ _

0. :4 14 ~ _ _ _ _ _
0b2 82 82 ~~11~ 44 SUM 

____

DOS ‘3 ‘C• — .  - 1063 29 CP 
—- 1118 83 32 

___

009 14 4  ~~U64 O~- 6 ~~119 •0 1 1 
___

Di’:’ 22 :~~~~~ 
O6c 32 l<~ T 

- 1120 44 SUM ~011 :‘:‘ - E  ~~~~~~~~~~~~~~~~~~~~~~~~~ 43  RC L 
- 

~~121 82 32
~ ~~~ I I ~~ 

‘
lOt  14 14 ‘ 122 ‘: ~~~4 ‘C I ~~5 ~.T’ E~ ~~~~~~ 32 2.2

P C , .. — -— 
I I — ~~~ i i  I l ~~ ~ 

— —  

~~ 4 ~~~~~
4 , 4 . ~ - — 

. - - . - 
- -  — 4~- - . - — — : - - , - - 4 - — -. ..

~ 
— — - -

r - :-E - 
—
- 

- - i: ~~~~— .4 
— - 

— — 

— 
— 

I 
— — 

—

~
l- 3 3 :  ;c~ ,::~ ~~ =— — -4 -4 -.3

:~~~~~~~

-~~ ~~~~ ~: ~: ~~:~~~~ C 3 —  3 2
- 4 .  - -  -~~~~ -~~~ • 4 -2 ’.’ - ,

-4 — 
.4 .4 - — 

— - 4  

— 

1C ... 
—

— — 
ic. i~ 

4*

:4 4  :-: ,: - . :~~~~ ~ : ~ : —  , _ _ , :~~ 4 4~~

~: ‘~~~: 
— - - — :  -

-- I ~~~~~~ 
4 . - .  _ .c-  :-  - -

—- 4 . — — - - —  ‘ . - - —
4 ... - — — ,— , • — :  - —  — 4  • C :  ..~~~ 

-
— — — .  — —  . — — - - - — ‘
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‘ROG R.AM
STE PS

- I? Searc’i routine ~or ‘n~ ing correct voltage-coe fficient group.

20 - 42 Determining memory loca tion for a0 coefficient If Counter
7 (counter storage 14).

43 - 62 Determining ~er~ory locati on ‘or a,,~ coeffic~ent if counter
L 5 but <7.

63 - ~3 If counter • 6, go to ~49 to dete rmine .: because need 5th-
order polynom ial

— 33 te rr i n 1~ q ~er1ory Thcit’cn ~:r ~~~~ :ce~~~c ert i :c~ rrt e r

- :‘ counter • 3 , ;o to 49 to 3ete’—~11 ne 
- beca.se ‘ieee

~~r~-Jrde r ~ol yno~iia *

- ‘43 :a1:~~at~~ ~~~~ 4th-order ~o~ ir,o~~al * ~ “ r~~ ’e 32 C O fl t3 ’IS

~.Dcat~on -~~~~ 
‘jr s I ~~ c’~1’’’ ’ent ; Thst  ~~~~-e’lt 3Z to ~et:oe ”’c’ents c’ ‘ • ‘-  

* 
- • v , everyt rnr~ S rred into storage

* 33.

~49 - 21 3 :alculat inq using 5th-o rder ~o~ynomial stor3ge 32 - :ontalns
o’ ‘irs t ~~~ :oe”f’e~’t. muSt ‘ncrement 32 to get

c~e”~cients of .
- 

* 
v~- 4 ~~~~~~ 

i . -~~~~~. everyt”i’~ siiivne~ in to
s t or ag e  33.

:~ steps 53, 34. ‘4 5 , 3’S , no P ’  is used to clear t~e -regi ster .

The ~$emOry locations are organized esse ntiall y the same as in Program I .
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Figure 1 . Flow Chart for Program 11
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~~ A method has been found to Interpolate values from a large table of da ta
quickly and accurately us i ng a hand-held progran~nable calculator. Inter-
polation Is accorvllsh.d by eval uation of polynomials which have previously
been fit to the large data table. ‘~he method Is perfectly general and In
particular , is i deally suited to the interpolation of calibration tables in
the laboratory while an experiment is In progress .
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