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CURVEPLOT

CURVEPLOT is a combination utility plotting program

and a powerful curve fitting program for the HP7470A

plotter and HP41CX calculator. This utility plotting

program can support linear-log, log-linear, and log-

log plots, in addition to linear-linear plots, which

makes it much more versatile than the utility plotting

program provided with the 82184A Plotter Module. Any

number of decades can be accommodated, and the plot

boundaries do not have to be integer powers of ten.

The user can elect to employ a curve fitting option

which is patterned after Rill Kolb’s "Curve Fitting

For Programmable Calculators". An additional curve

has been added, for a total of twenty curve types.

The number of input points is limited only by

available extended memory. All curves meeting a user-—

specified adjusted coefficient of determination can be

automatically plotted, including the input data

points. This marriage of an improved utility plotting

program with Kolb’s curve fitting masterpiece resulte

in a powerful and practical engineering tool.

In addition to the multiple curve fitting program,

least-squares curve fite to polynomials through the

ninth order can be selected.

The following accessories are required for the

HP41CX calculator: HP-IL module; twe extended memory

modules: B82184A plotter module; 747@A plotter with the

HP-IL option; digital cassette drive; and printer.

The author wishes to thank Mr. William Kolb for

granting permission to use a modified version of his

multiple curve fitting program.

Dane E. Ericksen, P.E.

121@ Proadway

Alameda, CA 24501

(415) B&S-6714

March 19, 1988
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NOTICE

While every effort has been made to produce an

effective utility plotting and curve fitting program,

the author makes no express or implied warranty with

regard to the program material offered or the

merchantability or the fitness of the program material

for any particular purpose. The program material is

made available solely on an "as is" basis, and the

entire risk as to its quality and performance is with

the user. Should the program material prove

defective, the user (and not the author nor any other

party) shall bear the entire cost of all necessary

corrections and all incidental or consequential

damages. The author shall not be liable for any

incidental or consequential damages in connection with

or arising out of the furnishing, use, or performance

of the program material.

Ry purchasing and using this program, the buyer

accepts the above conditions. Should these terms not

be acceptable, the buyer may return the software and

accessories within ten days for a full refund.
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PROGRAM HPPLOT

HPPLOT (Hewlett Packard PLOTter) is a utility

plotting program for the HP7470A plotter. It will

plot (X,Y) data in linear-linear, linear-log, log-

linear, or log-log formats. The format is controlled

by flags @3 and @4: if flag @3 is SET, the log of X is

plotted instead of Xi if flag 04 is SET, the log of Y

ies plotted instead of Y. Multiple decade plots can be

accommodated, and the starting and ending values do

not have to be integer powers of ten.

HPPLOT requires a utility program, U80G, to be in RAM

and packed. U8B80 contains several short subroutines

also used by GRAT (a graticule drawing program), by

TICK (a program which drawe minor graticules, or

"tick" marks), and by PLTLPL (a program which labels

the plot).

HPPLOT will prompt for the name of the called

function. The name cannot exceed si» letters, as the

name is stored in a single data register. The called

function should expect to see X in the X register upon

being called by HPPLOT, and to leave f(x), or Y, in
the X register upon completion. The called function

must respect registers 00 to 20, which are used by

HPPLOT. However, it is possible for the called

function to manipulate registers 00 through 20, if it

is done with a full understanding of how HPPLOT uses

these registers.

The called function must not alter any of the user

flags (flags ©0 through 10), as these flags are used

by HPPLOT. 1f flag usage by the called function is

necessary, their use should be restricted to flags 00

through @7. This will allow the called function to

use the X<>F command to save the status of flags @0

through @7 to a data register that will not be

disturbed. The called function can then restore these

flags before returning to HPPLOT.

Prompts calling for a yes or no response interpret

any non-zero entry as "yes", and a zero (or no entry)

as "no". If the "DIGITIZE?" prompt is answered in the

affirmative, the plot boundaries will be set by

digitization. If the digitize mode is selected, a

prompt for "NEW POINTS?" will be made. An affirmative

answer results in the actual setting of the digitized

points. A "no" answer will cause any existing

digitized points to be used. On the first digitize

mode selection, the "NEW POINTS?" prompt must be

answered "yes"j subsequent plots can then re-use these

digitized points, if desired. The last digitized

points will be retained by the plotter as long as it
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is left on. Appropriate prompts to insert and remove

&@ digitizing sight are made.

If a "no" answer is made to the "DIGITIZE?" prompt,

a default plot boundary of 216 mm by 164 mm will be

used. If the "FRAME?" prompt is answered in the

affirmative, a prompt for pen selection will be made,

and the plot boundaries will be framed.

Flag 80 determines whether a vertically-oriented or

a horizontally-oriented plot is drawn. If flag @0 is

CLEARy a vertically-oriented plot, with the X-axis

along the 164mm dimension and the Y-axis along the

216mm dimension, will be drawn. If flag B@ is SET, a

horizontally-oriented plot will be drawn with the X-—

axis on the long dimension and the Y-axis on the short

dimension. See Example I.

Flag B88 activates VIEW X’s for each X and calculated

f(x) value. This can be convenient if a printed

tabulation is desired. See program examples.

If flag @1 is SET, HPPLOT will automatically call

GRATy, GRAT will automatically call TICK, and TICK will

automatically call PLTLBLS that is, a complete graph

will be drawn and labeled. Additionally, if flag 01

is SET, GRAT, TICK, and PLTLRBL will not prompt for pen

selections GRAT and PLTLRBL will use pen 1, and TICK

will use pen Z. Finally, if flag @1 is SET, GRAT will

not prompt for the maximum fix to be used when

labeling axes. The term "maximum fix" refers to the

maximum number of significant figures which will be

used when labeling the axes. GRAT has logic which

only labels significant digits— e.qg., 1.00 will be

labeled as "1"§ 1.01300 will be labeled as "1.013";

1.12 will be labeled as "1.1". However, 1f an axis

value is 1/3, or 0.3333333...y the maximum fix

subroutine in GRAT will limit the number of figures to

that specified by the user. The default value ies 3.

For the linear X case, incrementing X is

straightforward: the user-specified X increment is

simply added to the current X value. However, for the

log X casey, a more sophisticated incrementing method

ie required. HPPLOT automatically increments X in a

1.0, 1.2y 1.44... 2.6, 2.8, 3.0, 3.5 4.0, 4.5...9.0,

2.5 times 10 toc the n fashion. HPPLOT automatically

determines and increments n.

If the user requests that a graticule be drawn, in

response to the "XEQ GRAT?" prompt, or automatically,

if flag @1 is SET, HPPLOT will call GRAT from extended

memory, overwriting HPPLOT. GRAT, in twrn, prompts

whether ticks should be draun, if flag 01 is CLEAR.
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If flag B1 is SET, GRAT will automatically call TICK

from extended memory. If TICK is not requested, GRAT

will then prompt "LAREL?". A "yes" response will

cause PLTLRL to be called and executed; a "no"

response will cause HPPLOT to be restored to RAM,

overwriting GRAT. Upon completion of TICK, TICK calls

PLTLBL if flag @O1 is SET or if a "yes" response is

given to the "LABEL?" prompt. A "no" response causes

HPPLOT to be called instead of PLTLBL. This

overwrites TICK, leaving HPPLOT once again in RAM.

This technique is necessary because of memory

limitations. It is imperative that UB and the called

function be in RAM, ahead of HPPLOT, and packed.

HPPLOT must not be packed (otherwise it would not be

overwritten when GRAT is called). Of course, prior to

running HPPLOT, HPPLOT, GRAT, TICK, and PLTLRBL must be

placed into extended memory, so they will be available

when called. Program PLTPRP will do thisj see

Examples I, 11, 111, and V.

Program PLTLRL creates a size 022 ASCII file in

extended memory called LAPELS. Line @ of the text

file will be printed as the plot title. Line 1 of the

text file will be printed as the X-axis label. Line 2

of the text file will be printed as the Y-axis label.

PLTLPL will automatically center—-justify each label.

If flag ®1 is SET, PLTLRL will not prompt "EDIT FILE?"

if there is an existing LAPELS file in extended

memory. Instead, the text from lines @, 1, and 2 of

the LAPELS file will be used. For this reason, do not

set flag @1 if there is an existing LARELS file in

extended memory, unless you want the labels in that

file to be used.

If a "yes" response is made to the "EDIT FILE?"

prompt, or if no LABELS file exists, PLTLBL will enter

the text editor mode. The title, X—axis,s, and Y-axis

labels can then be created. The user is referred to

the text editor chapter in the HP41CX manual for

instructions on use of the text editor mode.

PLTLPL has several options for drawing X’s at user-

specified points and printing additional text at user-—

cspecified points, as follows:

LAREL P: Prints additional user-specified text at a

user-specified digitized location. Prompts for pen

selection, for whether flag 17 should be SET or

CLEARED, and for the user to manually move the pen

to the desired leocation to start the user-specified

labele are made. Flag 17 controle the pen movement

when the text in the alpha register has been

printed. If flag 17 is CLEAR, the pen moves to a
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position one line below the starting point of the

line Just printed. If flag 17 is SET, the pen stops

at the first character space following the alpha

text Just printed; this allows a single line of more

than the Z4-character alpha register maximum.

LAREL b: Similar to LAPEL By, but bypasses the "PEN?"

and "SET FLAG 177" prompts.

LABEL C: Draws a "X" symbol at a user-specified

(XyY) point (X and Y are in user units). Upon

entering the LABEL C subrountine, a prompt for pen

selection will be made; thereafter, only "X, ENTR,

Y" prompts will be made for where to plot the next

"X" symbol.

LAREL D: Similar to LAREL RB, but the location of the

label starting point is determined by entering the

(XyY) location rather than by manually moving the

pen to the desired point.

LARPEL d: Similar to LABEL D, except no "PEN?" and

"SET FLAG 177" prompts are made.

LAPEL E: Used to exit the LAREL Py LAREL b, LAPEL C,

LABEL Dy and LABEL d subroutines. Secures the pen

and stops program execution. Re-starting program

execution will cause HPPLOT to be called from

extended memory, overwriting PLTLRL. Note that it

is first necessary to manually exit alpha mode

before calling LAPEL E when in the LAREL P, b, D,

and d subroutines.

If the called function is program MCFC (Multiple

Curve Fit, part €C), or program POLY (POLYnomial), flag

6 1s automatically SET. For the MCFC case, special

incrementing routines are then used to plot all curve

types found in an extended memory file called CRVDAT.

CRVDAT is created by program MCFP and can be altered

by EDTDAT. Programs MCFA and MCFP need only be loaded

and run when the coefficients for a least-squares

curve fit are to be determined. Once these

coefficients have been determined, MCFP can be cleared

from RAM, and only the much shorter evaluation

programy MCFC, 1s needed in RAM. See the program

documentation for MCFA/MCFR/MCFC/EDTDAT for a full

explanation.

If the called function is POLY, the polynomial

coefficients will be obtained from extended memory

files POLYNn, where n is an integer between 1 and 9.

POLY1 contains the coefficients for a firet order

polynomial § POLY? contains the coefficients for a

second order polynomial) and so on. The POLYnRn data

 

HPPLOT PAGE ¢
CURVEPLOT

 



 

 

files are created by program POLYN. Like programs

MCFA and MCFP, POLYN need only be loaded and run when

the polynomial coefficients for a least-squares curve

fit are to be determined. See example V.

I1f flag 5 is SET, and if the called function is

MCFC or POLY, HPPLOT will plot the percent error of

each calculated Y value with respect to the given Y

value. The (X,Y) pairs are obtained from the XYDAT

file in extended memory. Programs MCFA and POLYN each

create an XYDAT data file containing all (X,Y) pairs

entered. Any previous XYDAT data file is purged.

Flag 85 can only be set manually, by the user, but

may be cleared either manually or automatically by

HPPLOT. Pecause it is only appropriate to set flag @5

if the called function is MCFC or POLY, HPPLOT will

automatically clear flag 05 if the called function is

not MCFC or POLY.

When two or more curves fit the data very well,

plotting f(x) may result in such similar curves that

it is difficult to distinguish one curve from another.

Plotting the percent errors makes the best curve much

easier to spot. See the program examples.

Flag @9 controls whether a prompt for pen selection

is made between curves. Flag 09 is only of interest

for the MCFC and POLY cases.

For the MCFC and POLY cases, a "PLOT POINTS?" prompt

will be made by HPPLOT if flag @5 is CLEAR. A "yes"

response will result in plotting "X" symbols for each

(X,Y) input pair. The (X,Y) pairs are taken from the

XYDAT file in extended memory. This 1s a convenient

method of plotting all of the input (X,Y) pairs used

for curve fitting, and provides a vivid means of

comparing the curve fit to the original data. See the

program examples. The size of the "X" symbol is

independent of the user-specified scale.
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HPPLOT/GRAT/TICK/PLTLBL/UBB FLAGS

MANUALLY CONTROLLED FLAGS

FLAG 0 If CLEAR, a vertically-oriented plot will

be drawn; if SET, a horizontally-oriented

plot will be drawn

FLAG 01 If SET, causes automatic execution of GRAT,

TICK, and PLTLRL using default pen selections

of pen 1 for GRAT and PLTLRL, and pen 2 for

TICK

FLAG B2 if SET, causes short (1%) minor graticules

(tick marks) instead of full-length minor

graticules

FLAG @3 if SET, the log of X is plotted instead of X

FLAG 04 if SET, the log of Y is plotted instead of Y

FLAG @5 if SET, the percent error of f(x) is plotted

instead of f(x); only significant for the

MCFC and POLY cases (but see below, also)

FLAG @8 If SET, activates printout of X and Y values

FLAG @9 if SET, causes pen and line tupe prompts

between curves; only significant for MCFC and

POLY cases

AUTOMATICALLY CONTROLLED FLAGS

FLAG B5 automatically cleared (but not SET) if called

function is not MCFC or POLY

FLAG @6 SET if called function is MCFC or POLY

FLAG @7 "scratch" flag! used in second LARPEL @@ and

LAREL 15 in HPPLOTS§ used in UB8Z5 used in

LAREL 61 of TICK; and in LABELS 88 and 95 of

PLTLEL

FLAG 10 if SET, suppresses "PEN?" prompt

“=FLAG 26 if CLEAR in program HPPLOT, indicates plot

bounds set by digitizing

if SET in program GRAT, indicates label

should be printed
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ROG
RO1
RO2
R@3
RA4
R@5
RO6
R@7

R@8
RO?
R1@
R11
R1Z

R13
R14
R15
R16
R17
R18
R19
R:2G

HPPLOT/GRAT/TICK/UB8@ REGISTER ASSIGNMENTS

current X

minimum

maimum

increment (linear case)

minimum

maximum

FUNCTION NAME (alpha data)

X graticile increment (linear case),
or X log counter (logarithmic case)

X decade counter

number of X-axis minor graticules

current X graticule

Y value for where to print X-axis labels

Y graticule increment (linear case),

or Y log counter (logarirhmic case)

Y decade counter

number of Y-axis minor graticules

current Y graticule

X value for where to print Y-axis labels

scratch

previous current X

FIX counter

curve number/program pointer for MCFC case;

loop counter for POLY case

<
<
€

X
X

X
X
X
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Bl1eLBL “HPP
LOT"
ez2eLBL AR
83 AUTOIO
84 ~HP7476A

85 FINDID
B86 SELECT

87 CF 06
88 CF 6-7
89 CF 106
18 CF 17
11 SF 27
12 BEEP
13 “SET FLA

GS ss

14 PROMPT
15 SF 21
16 FIX 5S
17 CLR
18 CF 23
19 "FUNCTIO

NN? ss

28 AON
21 PROMPT
22 FC? 23
23 CLA
24 FC? 23
25 ARCL 86
26 ASTO B6
27 RAOFF
28 RCL 91
29 =X MIN?"
38 PROMPT
31 STO A1
32 RCL 96:2
33 "XX MAX?"
34 PROMPT
35 STO 8:2
36 FS? 83
37 GTO 66
38 RCL 83
39 "DELTA Xx

Tes

48 PROMPT
41 STO 83
42 RCL 67
43 “GRAT DL

TRA x72"
44 PROMPT
45 STO 87
46 RCL 69
47 “HMBR TI

CKS?*™
48 PROMPT
49 STO 69

S8¢LBL 00
51 RCL 64
92 "Y MIN?"
53 PROMPT
S54 STO ©4
55 RCL 65
S96 "Y¥Y MAX?"
97 PROMPT
S58 STO 85
59 FS? 84
68 GTO ©06
61 RCL 12
62 "“GRAT DL

TA Y2?"
63 PROMPT
64 STO 12
65 RCL 14
66 "NMBR TI1

CKS?*"
67 PROMPT
68 STO 14
69<¢LBL G0
78 CL¥
71 "FRAME?"
72 PROMPT
73 X+9?

74 SF 67
7S SF 26
76 CLX
77 "DIGITIZ

E> ss

78 PROMPT
79 ¥X=07?
868 CF 26
81 FS? 26
82 GTO 609
83 CLX
84 “NEW POI

NTS?"
85 PROMPT
86 X=07?
87 GTO B61
88 XE@ 16
89 TONE 7
98 “INSERT

SIGHT"
91 PROMPT
oz 2
93 PEN
94 PENDHN
95 LOCATD
96 PENUP
97 6
98 PEN
99 TONE 7

166 CLA
161 "RMVE SI
GHT"™
162 PROMPT
163 GTO ai
164¢LBL ©06
165 XEQ 18
186 FS? 67
167 XEQ =~U8@

168 FS? B87
169 FRAME
116 RATIO
111 1 EZ
112 *
113 113
114 -
115 5
116 ~~
117 FS? B06
118 GTO ©8
119 3.7
128 *
121 ENTERT
122 ENTERT
123 113
124 +
125 3
126 ENTERT
127 89
128<«LBL ©6086
129 FC? 8a
136 GTO @8
131 4
132 *
133 ENTERT
134 ENTERT
135 113
136 +
137 9
138 ENTERT
139 95
146<«LBL ©09
141 LOCATE
142«LBL B81
143 RCL @1
144 1
145 -—
146 STO 18
147 XEQ 28
148 “MCFC*-
149 ASTO X
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156
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
176
171
172
173
174
175
176
177
178
179
186
181
182
183

x=y¥Y?
SF 86
LL] POLY ss

ASTO XK
R=¥"?
SF 86
FC? 686
CF 85
FS? 80
GTO @06
RCL ©4
FS? 64
LOG
STO 11
RCL @5
FS? 64
LOG
RCL @6:2
FS? 83
LOG
RCL 41
FS? 83
LOG
STO 16
SCALE

95
7s
ST—- 16
RDN

a5
rd

ST+ 11

184¢LBL 08
185
186
187
188
189
196
191
192
193
194
195
196
197
198
199

FC? ©8
GTO 686
RCL 41
FS? B83
LOG
STO 16
RCL @2
FS? 83
LOG
RCL @4
FS? @4
LOG
STO 11
RCL ©5
FS? ©84

200
201
2862
203
284
285
206
207
208
209
210

LOG
SCALE

56
s
sST+ 11
RDN

95
ss

ST+ 16

211<LBL G0
212
213

214
215
216
217
218

219
220
221

FC? 26
XE®@ "Usa

FS?C 87
FRAME
PENUP
CF 16
XEG@ =U86

FS? 86
EQ 25
SF 26

222<LBL 15
223
224
225
226
227
228

229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

FS? 85
GTO 606
FC? 63
GTO 32
RCL 91
XEGQ@ "U81

ENTERT
FIX 1
RND
FIX 4
KY?
SF 87
FS? 87
-1
FS?C B87
+

10
*

STO 87
30
KE OY
KEY?
SF 87
FS? 87
XEQ 37
FC?C ©7
XEQ 38

258 RCL 91
231 XE®@ -“us2

252 STO es
253¢LBL 32
254 RCL 81
235 STO Bo
256¢LBL 406

257 FS? 85
258 GTO oe
259 RCL 18
268 RCL 0996
261 X=Y7?
262 GTO 42
263 STO 18
264 FS? 68
265 VIEW Xx
266+.BL 66
267 XEQ IND
86
268 FS? @8
269 VIEW =x
278 SF 25
271 FS? 84
272 LOG
273 FC?C 25
274 GTO 58
273 SF 25
276 RCL 809
27¢ FS? 83
278 LOG
279 FC?C 25
288 GTO Sa
281 FC? ©@e@a
282 XY
283 PLOT
284e¢LBL 42
285 FS? 85
286 GTO ea
287 FS? 83
288 XE 56
289 FS? B83
298 GTO Be
291 RCL 63
292 ST+ 86
293¢LBL 606
294 RCL ez
295 RCL oae
296 FS? 85
297 GTO aa
298 XL{=Y7?
299 GTO 48
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3008¢LBL 0606
381 FC? 65
302 GTO 66
383 XY?
364 GTO 406
305SeLBL 00
3806 RCL 02
307 RCL 18
388 X=Y¥Y7?
3869 GTO 66
318 XY
311 STO 66
312 GTO 486
313eLBL 50
314 PENUP
315 GTO 42
316eLBL 56
317 RCL 67
318 INT
319 36
328 X=Y7?
321 XEQ@ 58
322 RCL 67
323 INT
324 RCL 68
325 XE& “Ug4

326 STO 66
327 ISG 67
328 RTH
329 ISG 68
3386 STO X
331 16.1608062
332 STO 67
333 GTO 56
334<¢LBL 58
335 30.1808085
336 STO 87

337 RTHN
338¢LBL 16
339 06
348 ENTERT
341 257.5
342 ENTERT
343 ©
344 ENTERT
345 191.25
346 LIMIT
347 RTH
348eLBL 18

349 4

3560 ENTERT
351 256
352 ENTERT
353 ©6
354 ENTERT
355 196
356 LIMIT
357 RTH
358eLBL 206
359 CLA
366 ARCL 66
361 ASTO Y
362 RTH
363eLBL 25
364 FC? 65
365 XEGQ 81
366 XEQ 20
367 “MCFC*
368 ASTO x
369 X=Y¥Y7?
378 GTO 62
371 GTO 73
372eLBL 37
373 RCL 67
374 2
375 7
376 FIX ©
377 RHND
378 FIX 5
379 2
3860 *
381 .1808:2
382 +
383 STO 67
384 RTH
385SeLBL 38
386 RCL 867
387 5S
388 ~~
389 FIX ©
398 RHND
391 FIX 5
392 5
393 =*
394 .180065
395 +
396 STO 87
397 RTH
398<LBL 60
399 XEGQ 206

400
401
402
4063
404
405
406
407
468
409
4106
411
412
413
414
T2 es

415
416
417
418
419
420

“"MCFC*
ASTO Xx
x=Y"?
EQ 61
XEQ 296
os POLY as

ASTO X
x=Y?
XEQ@ 75
a
PEN
FS? 91
GTO 606
CLX
“REQ GRA

PROMPT
x=*0?
GTO 806
“DONE"
AVIEHW
GTO E

421<LBL 006
422
423
424

~GRAT*
GETP
GTO E

425+LBL 61
426
427
428
429
430
431
432
433
434
435

xEQ 77
“CRVDAT"~
RCLPTAH
20.0823
SF 25
GETRX
FC?C 25
RTH
xEQ 64
GTO 15

436eLBL 62
437
438
439
440
441
442

a
“"CRVYDAT*"~
SEEKPTA
206.023
GETRX
RCL 29

443+.BL 64
444
445
446
447
448
449

ADV
FIX ©
CF 29
SF 12
“CURVE
ARCL 29
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4560 AVIEW S606eLBL 60 556<¢LBL 83
451 CF 12 S581 FIX © 551 ~“SHM-"~
452 SF 29 S82 CF 29 552 0OUTA

453 FIX 9 583 "POLY" 953 PENUP

454 FS? 65 584 ARCL 206 554 FS? @9

455 XEQ@ 86 9685 SF 29 955 CF 106
456 RTH S586 FIX 9 956 FS? 69
4570BL 73 S67 a 357 XEQR “USB
458 .68689 S588 SF 25 .

459 STO 26 509 SEEKPTRA S558 RTH
468¢LBL 74 5160 RTH S559e¢LBL 97

461 XEQ@ 78 Si11eLBL 809 S68 “NO POLY

462 FC?C 25 512 “XYDAT*" FILE"
463 GTO 74 513 06 961 AVIEW
464 ASTO 21 S14 SEEKPTA S562<¢LBL E

465 XEQ@ 76 S515 RTH 563 A

466 RTHN S16¢LBL 81 564 PEN
467eLBL 75S S517 PENUP 565 CLA
468 XEQ@ 77 518 CLX S566 ADV
469 XEQ 78 519 “PLOT PT S67 STOP
478 FC?C 25 s?~ 968 GTO "HPP

471 RTH S280 PROMPT LOT"

472 ASTO 21 S21 X=82 969 END

473 XEQ 76 S22 RTH

474 GTO 15 523 XER 88
475«LBL 76 524 3
476 ADV S525 CSIZE

477 FIX © 526 FC? a8

478 CF 29 S27 ©

479 SF 12 528 FS? 806

488 “ORDER=" 229 —-9068
481 ARCL 26 538 LDIR
482 AVIEMNW 531 “SMx*
483 CF 12 S532 0OUTA

484 SF 29 S33eLBL 82

485 FIX 9 534 SF 25
486 FS? 85 535 GETX
487 XE 88 S36 FC?C 25

488 RTH S37 GTO 83

489eLBL 77 538 GETX

498 FS? 69 539 FC? 68

491 CF 16 546 GTO 698

492 FS? 69 541 VIEW Y
493 XEG@ “USE 542 VIEW X
» 543 ADDY

494 PENUP S44<LBL 806

495 RTH 545 FC? 806
496¢LBL 78 S46 X{>Y
497 ISG 28 547 XEG@ ~U83

498 GTO 606 *
499 GTO 97 548 MOVE

549 GTO 82
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PROGRAM GRAT

The GRATicule program will draw and label the major

axis graticules, in support of HPPLOT. If executed

manually, GRAT prompts for a pen selection and the

maximum fix to be used when labeling axes. GRAT calls

the utility routines in UBB, and shares these

utilities with HPPLOT, TICK, and PLTLEL.

Flag 26 is internally set and cleared by GRAT, and

indicates whether a given graticule should be labeled.

For the linear case, all graticules are labeled; for

the log casey, only graticules in a 1, 24 5 sequence

are labeled (plus the starting and ending graticules,

if they are not a 1, 2y or 5).

If flag @1 is SET, GRAT will use pen 1 and upon

completion will automatically call TICK from extended

memory, overwriting itself. If flag @1 is CLEAR, GRAT

will prompt for "PEN?" and "MAX FIX?" selections, and

after all graticules have been drawn and labeled, GRAT

will prompt "XEQ TICK?". A non-zero entry is

interpreted as "yes"§j a zero or no entry is

interpreted as "no". If "rno"y GRAT will then prompt

"LAREL?7". A "yes" response will cause PLTLRL to be

called from extended memorys overwriting GRAT. A "no"

response will cause HPPLOT to be called from extended

memory, overwriting GRAT.
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B8i1eLBL "GRA

 

T
1900 ©

82 LF ec 181 LDIR83 DEG S@ LDIR los 8
84 FIX S S1 FC? ©9 lo2 LORC
85 RCL ©1 s2 8 To Sr Se
06 1 S3 FS? 00 los Poo oa
as - 54 6 106 GTO 3688 STO 18 SS LORG Toe BCL b4
09 1 56 RCL ©1 108 XE@ -US1
18 LTYPE S7 STO 190 1
11 FS? ©1 S8eLBL 32
12 PEN S9 RCL 18 192 Fn ©
13 .882 60 RCL 10 117 FIR S
14 STO 19 61 X=Y? 112 10
15 FS? ©1 62 GTO 33 112
16 GTO 38 63 FS? 83 ls eel
17 CF 10 64 XEQ 42 113.
18 XE@ “USE@ 65 FC? 83 112 e10 12

" 66 SF 26 117 RCL ©419 3 67 FS? 83 1168 REG ~u82
28 MAX FIX 68 LOG .

Pu 69 FS?C 26
21 PROMPT 70 XEQ 43 IlaelBL ie
22 1 71 FC? 8 12O el oa
23 - 72 XAXIS 155 1
24 1 E3 73 FS? 88 tog =
25 74 YARIS
26 STO 19 7S5eLBL 33 122 by oa
27eLBL 30 76 FS? 083 123 BLL od
28 SF 26 77 XEQ 40 IoCelBL 35
29 CF 29 78 FS? 03 156 Rol 1%
38 FC? 83 79 GTO 34 155 pol 1%
31 GTO 31 88 RCL ©7 130 wes
32 RCL ©1 81 ST+ 18 12 Re ag
33 XEQ -US1 g2¢LBL 34 12 Feo oo

" 83 RCL 8c 133 XEQ 4234 FIX © 84 RCL 180 134 Foo oa
35 RND 85 H<=Y? 135 SF 26
36 FIX 5 86 GTO 32 126 PSO oa
37 108 87 HY 13 Too
38 * 88 STO 10 136 Fasc Pe
39 .1001 89 RCL 18 135 Sha 44
ae + 9@ KY 1538 rco oo
41 STO O7 91 K=y? 121 wANIS
42 RCL ©1 92 GTO 35 197 Foe oe
43 EQ “US2 93 FS? 63 132 vie

" 24 LOG 144¢LBL 3844 STO 88 95 REQ 43 teatof
aSeLBL 31 96eLBL 35 Tae wba 91
46 FC? 808 97 FC? ©0 tae Foo Ba
47 —-43 98 -98 148 GTO 3948 FS? 00 99 FS? 60 Tae ool ia
49 ©
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156 ST+ 15
1S5S1eLBL 39

 

288 X=Y? 258 GTO 46152 RCL ©
S 201 SF 26 251¢LBL 48153 RCL 15

=v 282 RDN 252 FIX IND154 X<=Y7
1SS C10 27 203 .39183 19

156 X<>Y 204 X=Y? 253 CLA
285 SF 26 254 ARCL 18157 STO 15

158 RCL 18 206 RDN 255 LABEL
287 .69897 256 FIX S

159 X<>Y 698
160 X=Y7 288 X=Y" 257 RTH

161 GTO 49 289 SF 26 258¢LBL 49
162 FS? B64 216 RDN 259 SF 26

: 211 RDN 268 CLA163 LOG
164 XEQ@ 44 212 RTH 261 @
165 GTO 49 213eLBL 43 262 PEN

166¢LBL 40 214 STO 17 263 FS? 01
167 RCL @v 215 RCL 11 264 GTO SB

216 FS? 60 265 -XE@ TIC
168 INT
16S RCL @8 217 X<OY on

170 XE@ -US4 218 MOVE 266 PROMPT
- 219 RCL 196 267 X=+07

220 XEQRQ 45 268 GTO S86

02 Tet aa 221 RCL 17 269 “LABEL?"
173 FH 222 RTN 2708 PROMPT
174 ISC 68 223¢LBL 44 271 X07?

175 STO X 224 STO 17 272 =PLTLBL"

176 10.1681 225 RCL 16 273 X=8?
- 226 FC? 096 274 “HPPLOT*"

177 STO B87
178 GTO 48 227 X{>¥ 275 GETP

179¢LBL 41 228 MOVE 276 GTO 49
180 BLL 12 229 RCL 15 277¢LBL S86
181 INT 230 XEQ 45 278 ~TICK*"

182 RCL 13 231 RCL 17 279 GETP

123 XEQ -US4 232 RTH 280 GTO 49
. 233eLBL 45 281 .END.

184 STO 15 234 STO 18
235 RCL 19185 ISG 12 236 FRC186 RTH 237 STO 19187 ISG 13 238 RDN188 STO X 239 ABS189 10.1081 24@¢LBL 46198 STO 12 241 FRC191 GTO 41 R
242 X=87192¢LBL 42 243 GTO 48193 ENTERT 244 ISG 19194 LOG 245 GTO 47195 FRC 246 GTO 48

196 ABS 247eLBL 47197 FIX S 248 10198 RND 248 1
199 @
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PROGRAM TICK

The TICK program will draw ticks, or minor

graticules, in support of HPPLOT. If executed

manually (flag 081 CLEAR) it will prompt for a pen

selection. 1f executed automatically (flag @1 SET)

pen 2 will be used. TICK calls the utility routines

in USA, and shares these utilities with HPPLOT, GRAT,

and PLTLERL.

1f flag 82 is CLEAR, full length ticks will be

drawni if flag B2 is SET, short (1%) ticks will be

drawn. Flag B82 is set or cleared manually by the

user.

The following CLIPUU’s are performed if flag 0: is

SET:

First CLIPUU, for X-axis ticks

T= (log) Xminimum

Z= (log) Xmaximum

Y= (log) Yminimum

(log)Ymax — (log)l)Ymin

X= + (log)Ymin

100

 

Second CLIPUU, for Y-axis ticks

T= (log) Xminimum

(log) Xmax — (log) Xmin

I= + (log)Xmin

(102) (Ratio)

Y= (log) Yminimum

X= (log) Ymaximum

 

Third CLIPUU, restores plotting area

T= (log) Xminimum

= (log) Xmaximum

= (log) Yminimum

Z= (log) Ymaximum

The (log) notation indicates that the leg of Xmin and

Xmay is taken if flag ®3 ie SET, and that the log of

Ymin and Ymax ics taken if flag B84 is SET.

Do not abandon TICK before completion if short ticks

have been selected. The CLIPUU status may not be

restored.
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@l1eLBL "TIC °8 188 X<=Y?K 51 ST+ 10 181 GTO S8
@2 CF @v7 S2e¢LBL 55 182 GTO 68
B3 FIX 5 S53 RCL 82 163¢LBL 61
84 1 S54 RCL 10 104 30
85 LTYPE 55 X<=Y? 185 X<>Y
86 2 56 GTO S53 1806 X<Y?
87 FS? B1 S7 FC? 82 187 SF 8&7
88 PEN 58 GTO S56 108 FS? B87
89 CF 18 59 XEQ@ 91 109 XEQ@ 62
18 FC? ©1 6Oe¢LBL S56 118 FC?C 87
11 XE@ "USO 61 FC? B84 111 XEQ 63

. 62 GTO 57 112 RTH
12 FC? 82 63 RCL ©4 113eLBL 62
13 GTO S51 64 XE@ "US1 114 2
14 XEG 908 * 115 ~
1SeLBL S51 65 FIX 116 FIX ©
16 FC? 83 66 RND 117 RND
17 GTO S2 67 FIX S 118 FIX S
18 RCL @1 68 10 119 2
19 XE@ ="U81 69 * 128 *« 78 STO 12 121 .106061
20 FIX 2 71 XE@ 61 122 +
21 RHND 72 STO 12 123 RTN
22 FIX S 73 RCL ©4 124¢LBL 63
23 19 74 XEQ@ ~US82 125 5
24 * - 126 ~
25 STO 87 75 STO 13 127 FIX @
26 XEQ 61 76¢LBL 57 128 RND
27 STO B87 77 RCL ©4 129 FIX 5S
28 RCL ©1 78 STO 15 1380 5
29 XE@ "U8Z2 79 GTO 59 131 *- S@¢LBL S58 132 .108882
38 STO 88 81 RCL 15 133 +
31eLBL S52 82 FS? B4 134 RTH
32 RCL B81 83 LOG 13S<eLBL 64
33 STO 10 84 FC? 808 136 RCL 87
34 GTO S54 85 YAXIS 137 INT
35e¢LBL S53 86 FS? 80 138 38
36 RCL 189 87 XAXIS 139 X=Y7?
37 FS? B83 88eLBL S59 1480 XEQ@ 65
38 LOG 89 FS? 84 141 RCL 87
39 FC? 88 90 XE@ 66 142 INT
48 XAXIS 21 FS? 84 143 RCL ©2
41 FS? B88 92 GTO 68 144 101%
42 YAXIS 93 RCL 12 145 *
43eLBL S4 94 RCL 14 146 10
44 FS? B83 95 ~ 147 ~
45 XEQ@ 64 96 ST+ 15 148 STO 10
46 FS? B83 97eLBL 68 149 ISG B7
47 GTO S5 98 RCL 85
48 RCL 87 99 RCL 15
49 RCL 89
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1586 RTH
151 ISG 968 208 FC? ©8096 ~

152 STO X 2861 RDN 20% Fon ee

153 16.100081 282 FC? ©698 252 RDM

154 STO B87 203 RDN 253 CLIPUU

155 GTO 64 2864 CLIPUU 254 RTH

156¢LBL 65 205<LBL 69 255eLBL 91

157 36.160682 286 9 256 RCL 82

158 STO 867 267 PEN 257 FS? B83

159 RTHN 208 FS? 61 259 LOG

160¢LBL 66 289 GTO ©806

161 RCL 12 216 "LABEL?" Zoo RSS el

162 INT 211 PROMPT 261 LOG

163 306 212 X=*807? 262 —

164 X=Y"7? 213 GTO ©8086 263 1 EZ

165 XEQ@ 67 214 “HPPLOT" 264 ~~

166 RCL 12 21S GETF 265 FS? 88

167 INT 216 GTO 69 266 RATIO

168 RCL 13 217+LBL 806 267 FS? 088

169 181TX 218 “PLTLBL*"™ 268

178 * 219 GETP 269 RCL ©1

171 16 228 GTO 69 278 FS? B83

172 ~ 221<+LBL ©9086 271 LOG

173 STO 15 222 RCL 85 272 +

174 ISG 12 223 FS? 84 2732 RCL 94

175 RTH 224 LOG 274 FS? 84

176 ISG 13 225 RCL ©64 279 LOG

177 STO XH 226 FS? ©4 276 RCL 65

178 16.1608001 227 LOG 277 FS? 84

179 STO 12 228 -— 278 LOG

188 GTO 66 229 1 EZ2 279 RCL 81

181eLBL 67 238 ~ 288 FS? 83

182 368. 18802 2321 FC? 88 281 LOG

183 STO 12 232 RATIO 282 RDN

184 RTH 233 FC? 098 283 FC? ©8

185¢LBL 68 234 ~ 284 RDN

186 FC? B82 235 RCL ©4 285 FC? 606

187 GTO 69 236 FS? 864 286 RDN

188 RCL 91 237 LOG 287 CLIPUU

189 FS? 83 238 + 288 RTH

198 LOG 239 RCL 981 289 END

191 RCL 92 248 FS? 83

192 FS? 83 241 LOG

193 LOG 242 RCL 82

194 RCL ©64 243 FS? 83

195 FS? 84 244 LOG

196 LOG 245 RCL 84

197 RCL 85 246 FS? 84

198 FS? B84 247 LOG

199 LOG 248 FS? 8a

249 RDH
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Programs U80, uli,

UTILITIES

usz2, U83, and UB4 are global

label common utility subroutines used by HPPLOT, GRAT,

TICK, and PLTLRL.

Bl1eLBL "USO

45<eLBL ~"U8Z2

 
 

@2 FS? 10
83 RTH 85 GTO
84 FC? 06 46 CF B77 86 hha
8s GTO 60 47 LOG 87 FS? ©3
86 FC? 89 ao ENTERT 88 LOG
67 GTO 008 89 FC?C 25
88 ADV 58 X=07 98 GTO B82
89 ADV 21 GTO 83 91 RTH
18 ADV 52 RDN 92¢LBL 82
i1eLBL 90 33 X<@7? 23 PEMUP
12 TOME 7 34 SF er 94 RTH
12 o SS INT

14 PEN 26 —1
15 RON S57 KY
16 CF 22 Sg FS?C B87
17 1 S9 +

18 ~PEN?" ce RTH 95<eLLBL *US84

«LBL 83
12 PROMPT 62 RDN 96 18TX
51 RDN 63 INT 97 *

22 FS?C 22 64 RTH 20 le
23 RDN 188 RTH
24 FC? 86 181 END
25 GTO 89
26 1 6S5+LBL "U83
27 “LINE TY s

PE?" 66 FS? 088
28 PROMPT 67 GTO 88
29 LTYPE 68 SF 25
30 RDN 69 FS? B83
31 FS?C 22 76 LOG
32 RDN 71 FC? 25
I3+LBL 00 72 GTO @2
34 SF 10 73 XY
35 RTH 74 FS? 84
3I6+LBL “U81 75 LOG

. 76 FC?C 25
37 LOG 77 GTO ©2
38 FRC 78¢LBL ©8
39 1 79 FC? 0608
48 X<O>Y 80 RTH
41 X<@7? 81 SF 25
42 + 82 FS? B84
43 101¥ 83 LOG
44 RTH 84 FC? 25
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PROGRAM PLTLRL

Program PLTLRBL (PLoT LaRel) will label the plot

title, X-axis, and Y-axis. PLTLRBRL also offers the

opportunity to print text or an "X" symbol at user-—

specified locations. PLTLRL will normally be executed

after HPPLOT, GRAT, and TICK have been run. PLTLRL

calls utility routines in UBB, and shares these

routines with HPPLOT, GRAT, and TICK.

If flag O01 is CLEAR, PLTLRL will prompt "EDIT

FILE?". A "yes" response will cause PLTLBL to create

an ASCII file in extended memory of size 022 called

"LARELS". As a precaution against inadvertent

overuriting of an existing LARELS file, PLTLPRL will

print "EXISTING FILE" and prompt "PURGE?" if a LARELS

file already exists. A "yes" response will cause the

file to be purged, and a new, empty LARBRELS file to be

created. A "no" repsonse will allow the existing

LARELS file to be edited.

If flag B81 is SET, and if a LAPELS file exists,

PLTLRL will bypass the "EDIT FILE?"y, "RVW TITLES?",

and "OK?" prompts. Lines 00, 01, and 0: of the LABELS

file will be printed as the plot title, X-axis label,

and Y-axis label, respectively. Pern @1 will be used.

If a LARELS file does not exist, PLTLRL will instead

create a LABELS file and stop in the text editor mode,

even though flag @1, the HPPLOT "auto execution" flag,

is SET.

The reader is referred to the appropriate chapter in

the HP41CX manual for instructions on how to use the

text editor. Once three lines of text have been

created, the user must manually exit the text editor

mode. Program execution will then continue with a

"RVW TITLES?" prompt. A "yes" response will cause the

LARELS file to be printed for review, prior to actual

labeling on the completed graph. If the text is

satisfactory, a "yes" response should be made to the

"ORK?" prompt. PLTLRL will then label the plot. A

"no" response will cause a return to the text editor

mode.

PLTLERL includes logic which center—justifies each

line of text. Pecause a line of text may exceed the

24-character alpha register maximums, PLTLERL first

determines the text length while each line of text is

still in extended memory. This can require several

seconds, so a display of the determination is shown to

let the user known that program execution ie proceding

normally.
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After the plot has been labeled, PLTLBL will jump to

LARPEL Ey which secures the pen, prints "DONE", and

stops program execution. At this point, local labels

Ry by Cy Dy Or d can be selected, or the R/S key can

be pressed. Pressing the R/S key will cause HPPLOT to

be called from extended memory, overwriting PLTLEPL.

The functions of labels By, by Cy Dy, and d have

already been discussed in the HPPLOT program

instructions and will not be repeated here. See the

program examples as well.
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@1eLBL "PLT

LBL *~
az 3
83 CSIZE
84 DEG
B85 SF 21
86 SETGU
87 1
88 LORG
89 FS? 091
18 GTO 286
11 CLX
12 “EDIT FI

LE?"
13 PROMPT
14 x=87
15 GTO 8:2
16¢LBL O61
17 "LABELS"
18 22
19 SF 25
28 CRFLAS
21 FS?C 25
22 GTO 806
23 BEEP
24 CL=x
25 “EXISTIN

G FILE"
26 AVIEMW
27 "PURGE?"
28 PROMPT
29 X=87
38 GTO 88
31 "LABELS"
32 PURFL
33 GTO B81
34<¢LBL 608
35 "LABELS"
36 ©
37 SEEKPT
38 AON
39 ED
40<LBL 62
41 RAOFF
42 "LABELS"
43 ©
44 SEEKPTA
45 CLX
46 “"RVH TIT

LES?"
47 PROMPT
48 X=07
49 GTO 206

S580 XEQ@ 10
S1 CL¥
52 "0K?"
S3 PROMPT
S494 X07?

S55 GTO 206
S56 GTO B81
S7eLBL 186
S58 6
S9 SEEKPT
668eLBL 15
61 CLA
62«LBL 18
63 SF 25
64 ARCLREC
6S FC?C 25
66 RTH
67 FC? 355
68 AVIEW
69 FS? 55
78 PRA
71 CLARA
ve FS? 17
73 GTO 18
74 GTO 15
rSeLBL 206
76 FC? B81
v7 GTO B80
8 ©
79 "LABELS"
868 SF 25
81 SEEKPTA
g2 FC?C 25
83 GTO a1
84 1
85 PEN
86¢LBL 806
87 FS? 81
88 GTO 808
89 CF 18
98 XE =~US86a

91e<LBL G08
92 FS? 096
93 GTO 509

106
101
182
103
104

CHS
129.5
MOVE
CLA

185eLBL 22
186
187
168
169
116
111
112
113
114
115
116
117
118
119
1206

ARCLREC
LABEL
CLA
FS? 17
GTO 22
CLA
1
EQ 806
CHS
46

CHS
2
MOVE
CLA

121eLBL 24

122
123
124
125
126
127
128
129
136
131
132
133
134
135
136
137

ARCLREC
LABEL
CLA
FS? 17
GTO 24
8
LDIR
2
EQ 86
71.83

CHS
97
x<>Y
MOVE
CLA

138<¢LBL 26
139
146
141
142
143
144

ARCLREC
LABEL
CLA
FS? 17
GTO 26
GTO E

94
a5
96
97
98
99

—-98a
LDIR
8
XEQ 808
CHS
46

145¢LBL 506
146 ©
147 LDIR
148 XEQR 806
149 72.12
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156 -
151 CHS
152 97
153 =x<>Y
154 MOVE
155 CLA
156¢LBL 52
157 ARCLREC
158 LABEL
159 CLA
168 FS? 17
161 GTO 52
162 CLA
163 1
164 XEQ 88
165 72.12
166 -—
167 CHS
168 2
169 XY
1786 MOVE
171eLBL 54
172 ARCLREC
173 LABEL
174 CLA
175 FS? 17
176 GTO 54
177 CLA
178 906
179 LDIR
186 2
181 XEQ 806
182 52
183 -—
184 CHS
185 3
i186 MOVE
187¢LBL 56
188 ARCLREC
189 LABEL
198 CLA
191 FS? 17
192 GTO 56
193 GTO E
194<LBL 88
195 CF 21
196 ENTERT
197 SEEKPT
198<LBL 84
199 SF 25

200
201
202
283
264
285
2086
207

SEEKPT
FC?C 25
GTO 85
1 E-3
+

FIX 3
VIEW X
GTO 84

2868e¢LBL 85
209
2106
211
212
213
214
215
216
217
218
219
220
221
222
223

FRC
1 E3
*
x<>Y
SEEKPT
xn>Y
FIX ©
VIEW X
FIX 3
SF 21
2
s
1.575
*
RTH

250<¢LBL 81
251 XEQ@ 89
252 XEQ *"UuU83

253 MOVE
254 GTO 81
255<eLBL D
256 XEQ@ 88
257eLBL d
258 XER 95
259 XEQ 89
268 XE "U83

261 MOVE
262¢LBL 87
263 CLA
264 AON
265 PROMPT
266 RAOFF
267 LABEL
268 GTO 87
269<¢LBL 88
278 PENUP
271 CF 106
272 XEQ *“U86

224+BL B
225 XEQ@ 88
226eLBL b
227 XEQ 95
228 TONE 9
229 DGTIZE
238 MOVE
231<eLBL 86
232 CLA
233 AON
234 PROMPT
235 RAOFF
236 LABEL
237 GTO 86
238eLBL C
239 PENUP
248 CF 17
241 "SMX"
242 0OUTAH
243 FC? 6906
244 ©
245 FS? 88
246 -—-908
247 LDIR
248 CF 106
249 XE “Usa

273
274
273
276

CF 67
CF 17
CLX
“SET FLA

G 17727"
277
278
279
280

PROMPT
x=87?
SF 87
RTH

281<eLBL 89
282
283
» Y-

284
285
286
287

TONE 7
“xX, ENTR

PROMPT
FC? 906
x<>Y
RTH

288¢LBL 95
289
290
291
292
293
294
295
296
297
298
299

SETUU
CF 17
ss SM ss

OUTTA
FS? 87
SF 17
FC? ©8086
—-906
FS? ©606
8
LDIR
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306 RTH
361<LBL E
362
3683
364
385
3686
367
368
389
310
311
312
313
314

EQ 95
a
PEN
CF er
CF 17
BEEP
es DONE es

AVIEW
STOP
“"HPPLOT"™
GETP
GTO E
END
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PLTPRP PROGRAM

Program PLTPRP (PLoTter PRePare) is a utility

program used to configure the HP41CX for plotting.

If there is a CRVDAT file in extended memory, PLTPRP

will leave programs UB@ and MCFC in RAM and packed,

and program HPPLOT in RAM, but not packed. Also,

programs HPPLOT, GRAT, TICK, and PLTLBL will be left

in extended memory. Size will be set to 024, user

flags 00 through 10 will be CLEAR, and all registers

will be set to zero. Flags 21 (printer enable) and 27

(user mode) will be SET, and Flag 11 (auto execute)

will be CLEAR.

If there is a POLYNn file in extended memory, PLTPRP

will leave programs UB@ and POLY in RAM and packed,

and program HPPLOT in RAM, but not packed. Also,

programs HPPLOT, GRAT, TICKy and PLTLBL will be left

in extended memory. Size will be set to 0823, user

flags 00 through 10 will be CLEAR, and all registers

will be set to zero. Flags 21 and 27 will be SET, and

Flag 11 will be CLEAR.

If there are neither a CRVDAT or POLYNn files in

e»x tended memory, PLTPRP will leave program U8B80 in RAM

and packed, and programs HPPLOT, GRAT, TICK, and

PLTLRL will be left in extended memory. Size will be

set to 821, user flags BQ through 10 will be CLEAR,

and all registers will be set to zero. Flags 21 and

27 will be SET, and Flag 11 will be CLEAR. The user

can then enter the called function by any convenient

method, PACK the called function, and re-SIZE to a

larger SIZE, if required by the called function.

HPPLOT can then be called from extended memory, but

not packed.

Program PLTPRP uses a series of three readall

commands to configure the calculator, including

extended memory. This technique is used to allow the

PLTPRP shell program to be overwritten upon

completion.

Progam PLTPRP is only three steps long:

@1+LBL "PLT
PRP"
82 “PLTPRP1

83 READA
84 END
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The PLTPRP1 readall command causes the calculator to

be configured as follows:

CAT 1
LBLTGRAT
END 376 BYTES
LBLTTICK
END 948 BYTES
LBL'PLTLBL
END 695 BYTES
LBLPREP
END 45 BYTES
.END. 86 BYTES

Since the auto execution flag was set and the

calculator was positioned to line 001 of program

PREP1, execution automatically begins at line 001 of

PREP1 upon completion of the PLTPRP1 readall. PREP1

causes GRAT, TICK, and PLTLRL to be stored in extended

memory. Next, the second readall is executed, with

PLTPRPZ in alpha:

BleLBL “PRE
P11"

B82 “"GRAT*"
B83 SAVEP
84 TICK"
B85 SRAVEP
B86 “"PLTLBL*"™
B87 SAVEP
B88 "PLTPRPZ

89 READA
18 END

Again, since the auto execution flag was SET and the

calculator was at line 001 of program PREPZ, execution

begins at that point upon completion of the PLTPRPZ

readall command. PLTPRP2Z leaves the calculator with

the fecllowing configuration:

CAT 1
LBLTHPPLOT
END 1268 BYTES
LBLTPREP2
END 97 BYTES
END. 88 BYTES
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Program PREP2 causes HPPLOT to be saved to ex» tended

memory. PREPZ next tests to see which of three

readalls, PLTPRP3, PLTPRP4, or PLTPRP5, should be used

for the third, and final, readall. PLTPRP3 configues

for the MCFC case, PLTPRP4 configures for the POLY

case, and PLTPRPS configures for all other cases.

B1+LBL "PRE
PZ ss

a2 “HPPLOT*"
p3 SAVEP
84 SF 25
85S “CRVDAT"
6 FLSIZE
87 FC?C 25
88 GTO ©
89 “PLTPRP3

18 READA
11<LBL G06
12 1.06069
13 CF 29
14 FIX @
15S<LBL G1
16 "POLY"
17 ARCL X
18 SF 25
19 FLSIZE
28 FS7?C 25
21 GTO 8:2
22 ISG X
23 GTO a1
24 “PLTPRFPS

25 READA
26+LBL 82
27 "PLTPRP4

28 READA
29 END
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The PLTPRP3 readall leaves the calculator with the

Uus® and MCFC in RAM and packed, and HPPLOT in RAM but

not packed. The HP41CX will be initialized for

plotting (i.e., Plotter buffer registers will have

been created), USER mode will be SET, and SIZE will be

set to 0z4.

CAT 1
LBL*UBS
LBL'USB1 CAT 4
LBLUs? CRYDAT Deed
LBLU83 GRAT

~~

Pe83
LBL"U84 TICK  P878
END 188 BYTES PLTLBL P1068
LBLMCFC HPPLOT Pi81
END 289 BYTES 144.0000000  *xx
LBL"HPPLOT
-END. 1266 BYTES

The PLTPRP4 readall leaves the calculator with UBG

and POLY in RAM and packed, and HPPLOT in RAM but not

packed. The HP41CX will be initialized for plotting,

USER mode will be SET, and SIZE will be set to 0823.

CAT |
LBL"USA
LBL USI
LBL"U82Z CAT 4

LBL'US3 POLYZ D885

LBL "US4 GRAT  PAS3

END 188 BYTES TICK P78

LBLTPOLY PLTLBL P1068
END 121 BYTES HPPLOT P181
LBL"HPPLOT 143.00000080  *x*

.END. 1266 BYTES

The PLTPRPS read all leaves the calculator with USO

in RAM and packed, and HPPLOT in RAM but not packed.

The HP41CX will be initialized for plotting, USER mode

will be SET, and SIZE will be set to 0Z1.

CAT 1
LBL U8@ CAT 4
LBLUS! GRAT  P@83
LBL US? TICK

~~

Pa78
LBLUS3 PLTLBL P108
LBLU84 HPPLOT P181
END 188 BYTES 150.0000000  *&&
(END. #8 BYTES
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Note that all of the shell programs have been

overwritten, and extended memory is configured as

required.

CAUTION NUMBER ONE: PLTPRP uses the presence of a

CRVDAT file or a POLYn file in extended memory as an

indication that the called function is MCFC or POLY.

If a CRVDAT or POLYNn file(s) have been created from

earlier runs, either first PURGE the obsolete files,

ory, if the files may be of interest later, save the

files to mass storage before PURGING. (PLTPRP will be

automatically executed at the end of MCFR, if a "no"

response is given to the "XEQ EDTDAT?" prompt. PLTPRP

will be automatically executed at the end of POLYN, if

a "yes" response is given to the XEQ PLTPRP? prompt.)

CAUTION NUMBER TWO: Because all conditions of the

calculator are duplicated by the readall command, the

HP41CX must be set up exactly as it was when the

information was stored-- including plug-in extensions

and peripherals. Therefore, insure that the HP41CX

has an 82184A plotter module, an 821608A HP-IL module,

and two 82181A extended memory modules installed.
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PROGRAM MCFA

Program MCFA (Multiple Curve Fit, Part A) is

patterned after William M. Kolb’s masterpiece, "Curve

Fitting for Programmable Calculators"#., Users

interested in a thorough treatment of regression

analysis are urged to read this text. MCFA is the

data entry portion§ it automatically PSIZE’s to size

069 and clears all registers.

MCFA will create a data file in extended memory,

called XYDAT, of size 2n, where n is the number of

(XyY) pairs entered. Of course, sufficient room must

be available in extended memory. MCFA PURGES ANY

PREVIOUS XYDAT DATA FILE. If the percent errors of

the curve fits to the original (X,Y) data is desired,

the X values should be entered in ascending order.

A minimum of three data points is required for

curves i, 2 4, Sy 9, 10, 11, 15, 16, and 20. A

minimum of four data points is required for curves 3,

6y 74 8, 124 13, 17, 18, and 19. This requirement is

due to the use of (n-2) and (n-3), respectively, in

the denominator of the equation for the adjusted RR.

LAREL A is used to start the program. LABEL a can

be used to correct the current (X,Y) pair. Only the

current (X,Y) pair is correctable; if an input error

is subsequently discovered, MCFA must be re-started

and all data re-entered. This is because of

difficulties in purging the incorrect (X,Y) data once

entered into the XYDAT file. In practice, this is not

a problem, because the program echos back the (X,Y)

pair just entered, so it is easy to spot an error

while the erroneocus (X,Y) pair is still the current

(X,Y) pair.

LAREL E is used to terminate data entry. LAPEL E

will automatically call program MCFR from a digital

cassette drive, overwriting MCFA. For this reason,

MCFA must be the last program in RAM and must not be

packed. If a digital cassette drive is not attached,

a "NO DRIVE" error will occur; MCFP can then be

alternatively entered using any method convenient to

the user.

#*Published by IMTEC, P.O. Pox 140Z, Powie, MD. 2716.

"Curve Fitting For Programmable Calculators" is

available from EduCALC, 27953 Cabot Road, Laguna

Niguel, CA 92677; telephone (8OQ) &32 2252, ext.343.

The price is $13.95, plus tax and shipping.
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ROO
RO1
ROA2
RO3
RO4
R@5
ROA6
R@7

ROB
R@9
R10G
R11
R12

R13
R14
R15
R16
R17
R18
R19
RZ20
RZ1

R22

R23
R24
RZ5
R26
R27
~8
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R4@
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52

MCFA/MCFRB REGISTER ASSIGNMENTS

curve number (1 through 20)

X value

Yy or f(X), value

scratch register

scratch register

scratch register

scratch register

scratch register

scratch register

scratch register

adjusted coefficient of determination ("RR")

scratch register

scratch register

scratch register

SIGMA X#%#3/2

SIGMA (X*%x1/2)(Y)

SIGMA X

SIGMA X squared

SIGMA Y

SIGMA Y squared

SIGMA XY

n

SIGMA 1/X

SIGMA 1/(X squared)

SIGMA 1/Y

SIGMA 1/(Y squared)

SIGMA 1/XY

n

SIGMA Ln X

SIGMA (Ln X) squared

SIGMA (Ln Y)

SIGMA (Ln Y) squared

SIGMA (Ln X) (Ln Y)

n

SIGMA X/Y

SIGMA Y/X

SIGMA (X squared) (Y)

SIGMA (X squared)/(Y)

SIGMA (Y)/(X squared)

SIGMA (X cubed)

SIGMA 1/(X cubed)

SIGMA X#*%x4

SIGMA 1/(X%%4)

SIGMA (Ln X)/X

SIGMA (X) (Ln Y)

SIGMA (Ln Y)/X

SIGMA (X) (Ln X)

SIGMA ((X){(Ln X)) squared

SIGMA (X)(Ln X){(Ln VY)

SIGMA (Y)(Ln X)

SIGMA (Ln X)/Y

SIGMA ((Ln X)/X) squared

SIGMA (X squared)(Ln VY)
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R53 SIGMA (Ln X) cubed

R54 SIGMA (LN X)%#4

R55 SIGMA ((Ln X) squared)(Ln Y)

R56 SIGMA ((Ln X)(Ln Y))/X

R57 SIGMA SQRT X

R58 curve pointer

R59 scratch register

R60 scratch register

R61 scratch register

R&62 scratch register

R63 scratch register

R64 scratch register

R65 scratch register

R66 scratch register

R&67 scratch register

R&S user-specified minimum RR

Note: Because the summation registers include terms

with both X and Y in the denominator, MCFA will

substitute an arbitrarily small number, @.00000002%9%,

for any zero inputs.

FLAGS

FLAG @= SET if any X input is negative

FLAG @3 SET is any Y input is negative
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alieLBL "MCFa Se RCL 91 100 : aa
S51 * +

gzrLEt2 52 ST+ 37 182 LASTX
04 CF 83 53 1% 193 »os SF 27 S4 ST+ 38 184 ST+ 52
oc FIX © SS RCL 82 1865 RCL ©4
o> 65 S56 SAVEX 106 LASTX

08 PSIZE S57 RCL 61 187s 258 X12 188 ST+ 45
as Cear- 59 * 189 RCL @2

68 ST+ 36 110 RCL 83
11 SF 25 61 LASTX 111 *
12 PURFL 62 X12 112 ST+ 49
13 LF 2 63 ST+ 41 113 LASTX
13 CRFLD 64 1-% 114 RCL 82

65 ST+ 42 115 ~
16 ADY 66 RCL 81 116 ST+ So
17 ADY 67 * 117 RCL ©B4

18 ADY 68 ST+ 40 118 RCL @3
19 ADY 69 1X 119 X12
<8 RADY 78 ST+ 39 128 *
21 CLRG 71 RCL B82 121 ST+ 355

22«LBL 15 72 1X 122 LASTX
23 CF Zz1 73 RCL ©1 123 X12

» ¥Y, RsS™ 75 EREG 22 125 LASTX
25 PROMPT 76 T+ 126 RCL ©3
26 SF 21 77 XEG £8 127 *

27 RADY 78 T+ 128 ST+ 53
28 R<@7? 79 LASTX 129 FS? 82
29 SF B83 8@ RCL ©O1 138 GTO Qo
30 X=87 81 * 131 RCL 91
31 XE@ 89 282 ST+ 46 132 SART
32 STO 82 83 * 133 ST+ 57

33 KL2Y 84 ST+ 48 134 LASTX
34 X<a7? 85 LASTX 135 *

35 SF 82 86 X12 136 ST+ 14
36 X=87 87 ST+ 47 137 RCL @2
37 XE@ 89 88 RCL B83 138 RCL @&1
38 STO ©1 89 RCL ©1 139 SQRT
29 SF 25 ag 148 *

40 SAVEX 91 ST+ 43 141 ST+ 15

41 FC?C 25 az X12 142¢LBL 98
42 XEQ 16 93 ST+ S51 142 SF 21
43 ZTREG 16 94 LASTX 144 =X-

44 Z+ 95 RCL @4 145 FIX @
45 LASTx= g5 * 146 CF 29

46 ~ 97 ST+ S56 147 ARCL 21
47 ST+ 35 98 LASTX 148 =p=-
48 1X 99 RCL @1 149 FIX 5
49 ST+ 34
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156 ARCL ©1 200 T- 258 RCL 04
151 AVIEW 281 LASTX 251 *
152 CLR 282 - 252 ST- S56
153 =¥*" 283 ST-— 35 2532 LASTX
154 FIX @ 284 1X 254 RCL ©1
155 ARCL 21 20S ST- 34 255 *
156 FIX S 286 RCL ©1 256 ST— 44
157 “kF=" 287 * 257 LASTX
158 ARCL 82 208 ST—- 37 258 *
159 AVIEW 2809 1-X 259 ST- 52
168 SF 29 218 ST- 38 268 RCL 84
161 GTO 15 211 RCL 82 261 LASTX
162¢LBL 16 212 RCL ©1 S62 ~

163 CLA 213 X12 263 ST— 45
164 “XYDRT*" 214 * 264 RCL ©2
165 FLSIZE 215 ST- 36 265 RCL 83
166 2 216 LASTX SEE *
167 + 217 X12 267 ST— 49
168 SF 25 218 ST—- 41 268 LASTX

169 RESZFL 219 1-X 269 RCL 82
178 FC?C 25 228 ST— 42 o>7@
171 GTO 18 221 RCL B81 571 ST— S8
172 RDN 222 * 272 RCL 64
173 SAVEX 222 ST- 48 223 RCL G3
174 RTHN 224 1-X 274 X12
175<¢LBL 18 2259 ST- 39 275 xk

176 RDN 226 RCL 82 276 ST— 55
177 TONE © 227 1X 277 LASTX

178 TONE 9 228 RCL ©1 278 X12
179 TONE 9 229 1% 22g ST— Sq
1868 “NO ROOM 230 TREG 22 >88 LASTX
- 231 E- 281 RCL B83
181 PROMPT 232 XEQ 88 58D %
182 GTO 16 233 =- 283 ST- S53
183¢LBL a 234 LASTX 284 FS? 02
184 CLA 235 RCL ©1 285 GTO 15
185 =“XYDAT" 236 * 286 RCL B81
186 RCLPTR 237 ST—- 46 287 SORT
187 2 238 * 288 ST- 57
188 -— 239 ST- 48 289 LASTX
189 SEEKPT 248 LASTX 298
198 RCL @1 241 X12 291 ST- 14
191 RCL 82 242 ST- 47 292 RCL ©1
192 ¥=07 2432 RCL a= 293 SORT

193 XE@ 89 244 RCL ©1 294 RCL B82
194 STO 82 245 295 *
195 X<>Y 246 ST- 43 296 ST— 15
196 X=87 247 X12 297 SF 21
197 XE@Q@ 89 248 ST—- S51 298 SF 12
198 STO B61 249 LASTX a9 ADV
199 TREG 16
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3060
LTD"
301
362
363
364

“POINT D

AVIEW
CF 12
ADY
GTO 15

365eLBL 88
3606
367
368
389
316
311

ZREG 28
FS? 63
GTO 66
RCL ©6:2
LN
STO 64

312eLBL 606
313
314
315
316
317
318

FS? B82
RTH
RCL ©1
LN
STO B83
RTHN

319eLBL 89
320
321
322

CLX
9 E-9
RTH

323¢LBL E
324
325
326
327
328
329
336
331
332
333

SF 21
ADV
ADV
RADY
ADV
ADY
ss MCFB [1]

RERDP
GTO E
END
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PROGRAM MCFR

Program MCFP (Multiple Curve Fit, Part RB) is

patterned after William M. Kolb’s masterpiece, "Curve

Fitting for Programmable Calculators”. MCFPR is the

data analysis portion, and calculates the curve

coefficients and the adjusted coefficient of

determination ("RR") for up to twenty curves. MCFE

assumes that MCFA has been runy and utilizes the 69

data registers created by MCFA. The "RR" symbol for

the coefficient of determination comes from the

relationship R squared = RR = coefficient of

determination, where R is the correlation coefficient.

MCFR can be run any number of times as long as the

data registers created by MCFA are not manually

altered. Re—-running MCFP could be desireable if the

specified RR was so high as to result in no curves

meeting the criteriaj MCFP could then be re-run, with

a lower RR specified.

LAPEL A is used to start MCFE. The program prompts

for the minimum adjusted coefficient of determination

that is acceptable. Only curves with RR’ equal to or

greater than this value will be printed and stored in

the CRVDAT file. If all twenty curves are desired,

the RR should be set equal to zero.

The RR bounds are zero to cone; a curve with perfect

correlation will have an RR = 1, IF THE POPULATION IS

NORMALLY DISTRIBUTED. If this is not the case, the

interpretation of the coefficient of determination

will be very uncertain. For this reason, curves with

RR’s very close to one may still not model the input

data accurately. A plot of the curve fit against the

given data is a prudent and graphic means of insuring

that the curve fit ie reasonable.

The program will next prompt "AUTO SELECT?". A non-

zero entry is interpreted as "yes"§ a zerc or no entry

is interpreted as "no". If a "yes" answer 1s given,

the program will curve fit all curve types consistent

with flags 02 and @3. Flag 2 1s set by MCFA if any

of the X input values are negative) Flag @3 1s set af

any of the Y input values are negative. The following

combinations are possible:

INPUTS FLAGS CURVES

X2>20@ FC Oz 1 through zZ0@

Yyag@ FC @3

X20 FC oz 1 through 8 and

Y<© FS @3 15 through 17

X<@ FS @z 1 through 8

Y (doesn’t matter)
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Flag @0@ is SET if the calculated adjusted

coefficient of determination ("RR") is less than the

user-specified RR. Flag @1 is SET if manual curve

selection is specified (a zero or no entry to the

"AUTO SELECT?" prompt). Flag 04 is SET if the "c"

coefficient should be printed. Flag @7 is SET if the

manual curve selection mode is requested (a zero or no

response to the "AUTO SELECT?" prompt).

MCFR will only attempt to curve fit to curves

consistent with the input data. If the user elects to

manually specify which curves should be attempted,

only curve numbers consistent with the input data will

be accepted.

MCFP will create a file in extended memory called

CRVDAT. ANY PREVIOUS CRVDAT FILE 1S PURGED. The data

file consiste of four registers for each curve fitted.

The first register contains the curve number (1

through 20) as the integer portion, and the adjusted.

coefficient of determination divided by ten as the

fractional portion. The next three registers contain

coefficients a, by, and c. Of course, there must be

sufficient room in extended memory for this data file.

If all twenty curves are fittedy the data file length

will be 8@Q registers.

If there 1s insufficient recom in extended memory to

automatically re—-size the CRVDAT file by four

registers, program execution will branch to LAREL 49

and stop. Programis) can then be purged from extended

memory to make room for the expanding CRVDAT file. As

long as the stack is not disturbed, MCFP can then be

continued by pressing the R/S key, without any loss of

data.

If the automatic curve selection mode has been

selected, MCFP will automatically execute LAREL E

after calculating all possible curves. If the manual

curve select mode has been selected, use LABEL E to

manually exit the "CURVE?" prompt loop, after all

desired curve types have been selected. Only integers

from 1 to 20 must be entered in response to the CURVE?

prompt.

LARPEL E advances the printout and prompts "XEQ

EDTDAT 7?" Three choices are now possible: LABEL A can

be used to re-run MCFE, presumably with a lower RR; or

a non-zero entry can be made (a non—zero entry is

interpreted as a "yes") to call program EDTDAT from a

digital cassette drive, overwriting MCFR; or a zero ar

no entry can be made (which will be interpreted as a

"no" response), in which case shell program PLTPRP

will be called from a& digital cassette drive,
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overwriting MCFPER. Program PLTPRP will call programs

MCFCy GRAT, TICK, PLTLRL, and HPPLOT from the

digital cassette drive. Programs U8B8@, MCFC, and

HPPLOT will be placed in RAM. UB0@ and MCFC will have

ENDs attached, but program HPPLOT will not. PLTPRP

will also place HPPLOT, GRAT, TICK, and PLTLRL into

e>x tended memory.

vea,

FLAG

FLAG

FLAG

FLAG

FLAG

FLAG

21

a3

04

a7

MCFBR FLAGS

SET if the calculated adjusted coefficient of

determination ("RR") is less than the user-

specified minimum RR

initially SETS cleared after doing first loop

through of automatic curve selection routine

SET if any X input was negative

SET if any Y input was negative

SET for those curves with three coefficients

(causes the "cc" coefficient to be printed)

SET if manual curve selection requested
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0
0

J
O
N

W
n

H
h

W
W
O
N

11

12

13

14

15

16

17

18

19

20

CURVE TYPES

TYPE

Linear

Reciprocal

Linear-Hyperbolic

Hyperbola

Reciprocal Hyperbola

2nd Order Hyperbola

Parabola

Cauchy Distribution

Power

Super Geometric

Modified Geometric

Hoerl Function

Modified Hoerl

Log-Normal

Logarithmic

Reciprocal Log

Coax Function

Modified Power

Root

Normal Distribution

EQUATION

Y =a + bX

Y = 1/(a + bX)

Y=a+bX +c/X

Y=a+b/X

Y = X/(aX + b)

Y =a+ bX +c/X2

Y =a + bX +cX2

Y = 1/[a(X + b)2 + ¢]

Y = aXb

Y = aX(bX)

Y = aX(b/X)

Y = a(bX)Xc

Y = a(bl/X)xc

y = 2,0 X)%/c

Y=a+bInX

Y = 1/(a + b In X)

Y =a+bVX+cX

Y = abX

Y = abl/X
X - b)2/Yo 20 ) lc
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BleLBL “MCF S56 "¥Y=1-rCa+

B bX>" 186 RCL 36

@2eLBL A S1 RTH 1861 XE@ 22

83 ADY S2¢LBL 63 102 “Y=a+bX+

94 ADV 53 XEQ 24 cXt2"

8S ADY S54 XEQ 25 1863 RTHN

86 ADV 55 RCL 22 1864<LBL 68

87 ADY 56 STO 64 185 XE@ 24

8 CF 00 57 RCL 23 106 XE@ 26

9 SF ©1 58 STO 65 107 XEQ 28

18 CF 84 59 RCL 286 188 RCL 34

11 CF 87 68 RCL 21 189 RCL 39

12 SF 24 61 RCL 35S 116 RCL 37

13 CF 25 62 XEQ 22 111 XE 22

14 CL¥ 63 “"Y=at+b¥X+ 112 RCL 11

1S “AUTO SE co/X" 113 RCL 12

LECT?" 64 RTH 114 X12

16 PROMPT 6SeLBL 64 115 RCL 13

17 ¥X=87? 66 SF 84 116 STO B81

18 SF 87 67 XEQ 27 117 ST+ ¥

19 RCL 68 68 XEQ 25 118 ST~- B82

28 "MIN RR? 69 RCL 35 119 ST+ X

- 70 XE@ 21 120 ~

21 PROMPT 71 "Y=a+b-r¥ 121 -

22 STO 68 - 122 STO B63

23 ADY 72 RTH 123 “¥Y=1-[c+

24 FS? B87 73eLBL 85 a(X+b>1r2"

25 CF B81 74 SF 84 124 =F1-

26 CLA 75 XEQ 27 125 RTH

27 “CRVDAT*" 76 XERQ 26 126¢LBL G9

28 SF 25 77 RCL 26 127 SF a4

29 PURFL 78 XE@ 21 128 XEG 29

38 CF 25 79 “¥Y=X-C(aX 129 XEG 38

31 4 +b>" 138 RCL 32

322 CRFLD 80 RTH 131 XE@ 21

332 1.82 S1eLBL @6 132 RCL 11

34 STO 58 82 XE& 27 133 ETX

35 GTO 32 83 XE& 25 134 STO a1

Z6eLBL 91 84 RCL 23 135 =“Y=aXtb"

37 SF B84 85 STO 64 136 RTH

38 XE@ 24 86 RCL 42 137<¢LBL 18

329 XEQ@ 2S 87 STO 65 138 SF 84

48 RCL 296 88 RCL 35 139 RCL 46

41 XE@ 21 89 RCL 48 148 STO S59

42 “Y=atbX" 98 RCL 38 141 RCL 47

42 RTH a1 XE@ 22 142 STO 68

44eLBL B82 92 "Y=a+br¥ 143 XE@ 308

45 SF 84 +coXtr2" 144 RCL 48

46 XEQ 23 93 RTH 145 XE@ 21

47 ¥XE@ 26 94eLBL G7 146 RCL 11

48 RCL 34 a5 XE 24 147 ET¥X

49 XE@ 21 96 XEQ 2S 148 STO B91

97 XE@ 28 149 =¥Y=aXT(b

9g RCL 2@ ®y-

99 RCL 39
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158 RIN 208 RCL 29

152 SF 84 faz RCL Sa 251 STO 65
153 RCL 43 a3 STO 65 252 RCL 15
154 STO S9 584 RCL 32 253 RCL 14
155 RCL 51 cas ROL S53 254 RCL 20
156 STO 60 see RCL 55 255 XEQ 22
157 XEG 30 207 XEQ 22 2956 ~“Y=a+bSi

158 RCL 56 2088 RCL 11 RTC(XD>+cX"™

159 XEQ 21 289 ROL 12 257 RTH
1686 RCL 11 218 X12 258eLBL 18

161 EX 211 RCL 13 259 SF 04
162 STO ©1 S12 ST+ x 260 XEQ 24
163 "Y=aXT<(b 213 CHS 261 XEQ@ 30

7X3" 214 ST 82 262 RCL 44

164 RTH 515 ST+ X 263 XEQ 21
165¢LBL 12 216 ~ 264 RCL 11
166 XEQ 24 217 + 265 EtX
167 XEQ 30 218 ETX 266 STO @1
168 XEQ 31 519 STO 81 267 RCL 12
169 RCL 44 578 RCL 13 268 EX
170 RCL 46 El 1x 269 STO 62
171 RCL 32 222 STO 63 278 “"Y=abtXx"

172 REQ 22 So3 ~y—aEXPL 271 RTH

175 STO a1 1- 274 XEQ 27

176 RCL 12 225 RTN 275 XEQ 30
177 ETX SoeeLBL 15 276 RCL 45
178 STO 02 Fer SF a4 277 KER 21
179 "¥Y=al(btTX 2208 XE@ 29 278 RCL 11

1860 RTH 23@ RCL 49 2868 STO a1

181<«LBL 13 231 ¥EQ 21 281 RCL 12

182 XEQ@ 27 532 ~y=—atbLN 282 EX
183 XEG@ 36 ye 283 STO 82

185 RCL 45 gaelBL 16 3%)
186 RCL 43 ces SF @4 285 RTH
187 RCL 32 536 XEQ 29 286+LBL 2@
188 XEQ 22 S37 EQ 26 287 XEQ 24
189 RCL 11 538 RCL S5@ 288 XEQ 30
198 EX 530 XEQ@ 21 289 XEQ 28
191 STO ©61 248 “Y=1-Ca+ 298 RCL 44

192 RCL 12 PLNXD 291 RCL 39
193 ETX 241 RTH 292 RCL 52

194 STO @2 242¢LBL 17 293 XEQ 22
195 “¥=ad(btTl 243 RCL S7 294 RCL 11

SEITCO” 244 STO S9 295 RCL 12

196 RTH Sas RCL 16 296 X12

198 XEGQ 29 247 XE@Q 25 298 ST+ X

199 XEQ 30 54% RCL 186 299 CHS
249 STO 64
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366 ST 82

361 ST+ X
3862 - 3586 RDN 4068 RCL 69
3863 + 351 STO 66 401 *
3864 ETX 352 RDN 482 RCL 87
3865 STO 91 353 STO 63 403 X12
386 RCL 13 354 RCL 69 4604 -—
3867 1X 355 RCL 21 405 ~
3868 STO 863 356 * 406 STO 13
389 “Y=aEXPL 357 RCL 5°9 4607 STO 63
C17cdD(X-—" 358 X12 498 RCL a8
316 "FbOo>121" 359 - 409 RCL 67
311 RTH 368 STO 65 416 RCL 13
312eLBL 21 361 RCL 21 411 *
313 STO 63 362 RCL 67 412 -—
3214 RCL 696 363 * 413 RCL 865
315 RCL 21 364 RCL 61 414 -
316 =* 365 RCL 64 41S STO 12
317 RCL 59 366 * 416 STO a2
318 X12 367 -— 417 RCL 61
319 - 368 STO 86 418 RCL 12
326 STO a5 369 RCL 21 419 RCL S59
321 RCL 689 3786 RCL 606 4208 *
322 RCL 61 371 =x 421 -
323 %x 372 RCL 5°99 422 RCL 13
324 RCL 59 373 RCL 64 423 RCL 64
325 RCL 63 374 * 424 x

326 * 37S -— 425 -—
327 -— 376 STO @87 426 RCL 21
328 RCL 85 377 RCL 63 427 -
329 ~~ 378 RCL 21 428 STO 11
338 STO 11 379 * 429 STO B81

332 RCL 63 381 RCL 61 431¢LBL 23
333 RCL 21 382 * 432 RCL 11
334 * 383 - 433 RCL 61

3236 RCL 61 385 RCL 21 43S RCL 12
337 * 386 RCL 65 436 RCL 63
338 -— 387 * 437 *
339 RCL 85 388 RCL 64 438 +
348 ~ 389 X12 439 RCL 13
341 STO 12 398 -— 448 RCL 67
342 STO B82 391 STO 89 441 *
343 8 392 RCL a5 442 +
344 STO 863 393 RCL 66% 443 RCL 61
245 STO 13 394 x 444 X12
346 2 395 RCL 67 445 RCL 21
347 GTO 23 396 RCL a8 446
348«LBL 22 397 * 447 -—
349 STO 67 398 - 448 RCL 62

399 RCL a5 449 LASTX
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456
451
452
453 l

o
|

454 LASTX
455 RCL
456 -—
457 x
458 X<2>Y
459 RCL
4660 -—
461 ~-
462 1
463 +
464 X<87?
465 ©
466 1
467 RLY
468 K>Y7?
469 RX{2>Y
478 STO
471 RTN
472eLBL
473 RCL
474 STO
475 RCL
476 STO
477 RTH
478¢LBL
479 RCL
488 STO
481 RCL
482 STO
483 RTH
484<LBL
485 RCL
486 STO
487 RCL
488 STO
489 RTH
490<LBL
491 RCL
492 STO
493 RCL
494 STO
495 RTHN
496¢LBL
497 RCL
498 STO
499 RCL

21

21

16

24
16
59
17
608

25
18
61
19
62

26
24
61
25
62

27
22
29
23
68

28
17
64
41

S66 STO
S681 RTH
S82eLBL

65

29

556
951

XER@ 34
ss b= es

563
S564
565
566
S67

RCL 28
STO 59
RCL 29
STO 60
RTHN

Se8seLBL 30
S569
S516
511
512
513

RCL 30
STO 61
RCL 31
STO 62
RTH

S14<eLBL 31
515
516
517
S518
519

RCL 28
STO 64
RCL 29
STO 65
RTH

S2a<eLBL 32
521
S522
523
S524
S925
S526
S527
528
529
536
531
532
533
534
535
536
a6
S537
538
539
540
541
542
543
S544
545
546
547
548
549

RCL 58

INT
STO @6
FS? 87
XERQ 35
SF 21
FIX @
SF 12
CF 29
“CURVE
ARCL ©86
AVIENW
CF 12
SF 29
FIX 9
XER@ IND

RCL 68
RCL 198
nLY?
SF 9a
FS? 86
GTO 33
FS? 35
SCI 9
FC? 55
SCI 4
XEQ 34
“a= =

ARCL a1

552 ARCL 8:2
553 XE@ 34
554 FS?C ©4
555 GTO 686
S5S6 as c= ss

S557 ARCL 63
558 XE@ 34
S5S59eLBL 009
5668 RCL 106
561 FIX 3
2962 “RR= =~
963 ARCL X
564 XEQ 34
9565 ADV
566 16
567
568 ST+ 806
569 .0663
5786 SF 25
571 SAVYERX
572 FC?C 25
573 XEQR 48
S74eLBL 33
575 FC?C ©e
576 GTO 606
577 FIX 3
578 “RRL
579 ARCL 68
58608 XEQ@ 34
581 RADY
582 CF 84
583¢LBL 906
584 FS? 67
985 GTO 32
586 XEGQ 40
587 ISG 58
588 GTO 32
589 GTO E
S5986<LBL 34
591 FC? 55
592 AVIEW
593 FS? 55
594 PRA
9595 RTH
596<¢LBL 35
597 RCL 80
598 "CURVE?"
599 PROMPT
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6886 STO 66

661 8
6602 X<>Y
683 X<=Y7?
6684 RTH
685 FS? 62
686 GTO 39
6687 FC? 03
6688 RTH
669 15
618 XI2>Y
611 X=¥Y7?
612 RTH
613 16
614 XY
615 X=Y?
616 RTH
617 17
618 X<{>Y
619 X=Y7?
628 RTH
621<«LBL 39
622 TONE 7
623 CF 21
624 “INVLD

RVE"™
625 AVIEW
626 SF 21
627 GTO 35
628<«LBL 40
629 7
638 RCL 60
631 INT
632 X{=Y¥Y7?
633 RTH
634 FC?C 91
635 RTH
636 FS? B82
637 GTO 47
638 FS? 63
639 GTO 45
648 RTH
641¢LBL 45
642 14.017
643 STO 58
644 RTH
645S<eLBL 47
646 8.68688
647 STO 58
648 RTH
649¢LBL 48

656
651
652
653
654
655
656
657
658
659
660
661

CLR
“"CRVYDRT"™
FLSIZE
4
+

SF 25
RESZFL
FC?C 25
GTO 49
RDN
SAVERX
RTH

662¢LBL 49
663
664
665
666
667

668
669

RDN
TONE 9
TONE 9
TONE 9
“NO ROOM

PROMPT
GTO 48

678<LBL E
671
672
673
674
675
676
677
678
679

CF 24
ADV
ADV
ADV
ADY
ADY
ADV
CLXx
“XE@ EDT

DAT?"
686
681
682
683
684
685

PROMPT
x07
GTO ©06
“PLTPRP"™
RERDP
GTO E

686¢LBL 00

687
688
689
696

~EDTDAT"
READP
GTO E
END
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PROGRAM EDTDAT

Program EDTDAT (EDiTDATa) can be used to edit the

CRVDAT file created by MCFPR. EDTDAT can delete or

change the sequence of any of the curves in the CRVDAT

file.

EDTDAT requires a size equal to the CRVDAT file size

plus one—— this could be as great as SIZE 081. EDTDAT

will load all of the CRVDAT data in RAM. It will then

ash for each curve number to be placed back into a

modified CRVDAT file. The curves can be entered in

any order.

EDTDAT will normally be used to reduce the size of

the CRVDAT file to only those curves (or curve) found

to adequately model the input data.

After all desired curves have been entered into the

new CRVDAT file, execute LAPEL E to exit the loop.

LAPEL E will automatically re—-size to SIZE 0Z4.
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B1eLBL
DAT"
82
83
84
eS
86
87
88
89
10
11
12
13
14
15
16
17
18
19
28
21
22
23
249
25
26
27

“EDT

CF 25
FIX 9
CLA
~CRVDAT"
e
SEEKPTA
FLSIZE
1
+

SIZE?
KEY
®>Y?
PSIZE

E3

d
N
|

GETRX
4 E-5
+

STO 806
PURFL
4

CRFLD
28<LBL B82
29 TONE 7
36 "CURVE™?"
31 PROMPT
32eLBL 83

33
en
34
35
36
37
38
39
40
41
42

ND -
43
44

RCL IND

INT
RLY
n=y¥7
GTO 19
ISG 88
GTO 83
TONE ©
CF 21
“NOT FOU

AVIEW
SF 21

45+LBL 84
46 RCL @@
47 FRC
48 1
49 +

50
51

STO 608
GTO 8:2

S2eLBL 106
53
S54
95
S56
S57
58
59
60
61
62
63
64
65
66

RCL ©@0
INT
ENTERT
ENTERT
3
+
1 E3
s
+
SF 25
SAVERX
FC?C 25
XEQ 20
GTO ©4

67eLBL 20

68
69
7a
71
re
73
4
Dd
76

CLR
“CRVDAT"
FLSIZE
4
+

RESZFL
RDN
SAVERX
RTHN

77eLBL E

78
79
86
81
82
83
84

24
PSIZE
CLX
CLA
STOP
GTO E
-.END.
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PROGRAM MCFC

Program MCFC (Multiple Curve Fit, Part C) is

patterned after William Kolb’s masterpiece, "Curve

Fitting for Programmable Calculators". MCFC is the

equation evaluating portion, and assumes that a CRVDAT

data file exists in extended memory.

MCFC uses the curve number (the integer portion of

every fourth register of the CRVDAT file) as a curve

pointer. The pointer 1s the curve number plus 60.

This corresponds to LARELS 61 through 8@ in MCFC.

MCFC obtains the curve number and coefficients a, b,

and c (where applicable) from the CRVDAT file, and

places this data in RAM, using registers ZO through

£3. The "a" coefficient is placed in register 21, the

"hh" coefficient in register ZZ, and the "c"

coefficient in register 23. LARPELS 4&1 through 80 then

use registers 21 through 23 to evaluate each curve.

Program HPPLOT will automatically step through the

CRVDAT file until all curves in that file have been

plotted. If flag @5 is SET, MCFC obtaine its X value

from the XYDAT file rather than from the incrementing

routines in HPPLOT, and calculates the percent error

of f(x) instead of fix).

When calculating the percent error of f(X), MCFC

will skip any (X,Y) paire where Y is equal to zero or

Q. 200000009, as the percent error ics undefined when Y

is equal to zero.

MCFC REGISTER ASSIGNMENTS

RO® through R19: reserved for programs HPPLOT, GRAT.

TICKy and PLTLERL

Rz@ curve number and program pcinter

Rz1 a

RzZ2 b

23 Cc

Flag @@ through flag 1@: reserved for programs HPPLOT,

GRAT, TICK, and PLTLERL
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@1eLBL "MCF
cC*-

82 FIX 9 56 1 EZ 100¢LBL 68
83 FS? BS S51 * 181 RCL 22
864 GTO 20 22 RTH 182 +
B8SeLBL 908 S3eLBL 75 183 X12
96 RCL 20 54 LH 184 RCL 21
87 INT S5eLBL 61 185 *
88 60 56 RCL 22 186 RCL 23

89 + 37 x 187 +
18 X<O>Y 58 RCL 21 188 1-X
11 ENTERT 59 + 189 RTN
12 SF 25 68 RTHN 118¢LBL 69
13 XE® IND 61¢LBL 62 111 RCL 22

Z 62 XER 61 112 ¥Y1X

14 FC?C 25 63 1-X 113 RCL 21
15S PENUP 64 RTN 114 *
16 RCL ©8 65¢LBL 63 115 RTH
17 X<OY 66 RCL 23 116¢LBL 79
18 RTH 67 XY 117 1-¥%
19¢LBL 298 68 ~~ 118<eLBL 8

28 CF 87 69 RCL 22 119 RCL 22
21 SF 25 78 LASTX 128 X<>Y
22 GETX 71% 121 YX
23 FC?C 25 72 + 122 RCL 21
24 GTO 23 73 RCL 21 123 *
25 STO B88 74 + 124 RTH
26 FS? 88 7S RTH 12SeLBL 77
27 VIEW ¥ 76¢LBL 64 126 SORT
28 XE@ 25 77 RCL 22 127 RCL 22
29 FS?C B7 78 R{OY 128 =*
30 GTO 20 79 - 129 X<>Y
31 RTH 88 RCL 21 1380 RCL 23
32eLBL 23 81 + 131 *
33 RCL 82 82 RTH 132 +
34 STO 068 83<¢LBL 65 1323 RCL 21
35 STO 18 84 XEQ 64 134 +
36 PENUP 85 1-Xx 135 RTH
37 RTH 86 RTH 136¢LBL 71
38¢LBL 25 87+eLBL 66 137 1-%

39 XEQ@ 90 88 1-X 138<¢LBL 708
40 GETX 89 ENTERT 139 RCL 22
41 9 E-9 98 ENTERT 140 *
42 X=Y7 1eLBL 67 141 YX
43 SF 87 92 RCL 23 142 RCL 21

44 RDN 93 * 143 *
45 X=87 94 RCL 22 144 RTH
46 SF B87 95 + 14S5eLBL 72
47 - 96 * 146 RCL 22
48 LASTX 97 RCL 21 147 X<>Y
49 ~- 98 + 148 Y1X

99 RTH 149 XIO>Y
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156
151
152
153
154
155

RCL
Ytx
ak

RCL
ak

RTH
156<¢LBL
157
158
159
166
161
162
163
164
165
166

RCL
YX
RCL
RCL
1X
YTX
*k

RCL
ak

RTH
167<¢LBL
168 LN
169<eLBL
176
171
172
173
174
175
176
177
178

RCL

xt2
RCL
7s

ETX
RCL
A

RTH
179<LBL
186
181
182
183

<EQ
1X
RTH
END

23

21

3
23

22

21

74

86
22

23

21

6
7D

After a specific curve has been selected as a

satisfactory curve fit, LAPELS 61 through 80 can be

 used to derive an evaluation subroutine to evaluate

Just the selected curve type. For example, if a

parabola is selected as the best fit, a curve—-specific

subroutine can be derived from LAREL 67, as follows:

LBL "PARAR"

ENTR

coefficient

coefficient

coefficient

TND
Y

x
+
0
x
n
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PROGRAM POLYN

Program POLYN (POLYNomial) performs a least-squares

curve fit to user-specified (X,Y) data points.

Polynomials of orders one through nine can be

accommodated, although truncation errors may affect

the accuracy of polynomials above fifth order. POLYN

is based on an improved version of "Polynomial Curve

Fitting, Second Through Ninth Order", by John C.

Elison (HP User's Library program number 01415C). The

program has been modified to allow X to be any value,

rather than only increasing integers. Modifications

have also been made to make the program more user-—

friendly: the program automatically PSIZEs for the

each polynomial order, and automatically creates data

files in extended memory which are compatible with

HPPLOT.

The number of (X,Y) input pairs must be equal to or

greater than the polynomial order plus one. For a

ninth order polynomial, a SIZE 155 will be required.

POLYN is used to enter the input points and to

calculate the polynomial coefficients. POLYN creates

a data file in extended memory, called XYDAT, which

contains all of the input pairs. POLYN also creates

up to nine data files in extended memory, one for each

order selected. The data files are named POLYn, where

n is an integer corresponding to the polynomial order;

for example, POLY4 would be the data file for a

fourth-order polunomial curve fit. The size of each

POLYn data file is (n + 2).

The POLYNn file format is as follows:

RO = Bn

R@1 = Bn-1

R@2 = Bn-2

Rn—2 = R3

Rn—1 = RZ

Rn = PR1

Rn+1 = RO

Rn+2 = RR (coefficient of determination)

where

Y = (Bn) {(X*¥*¥n) + (Pn—-1)(X*¥¥n—-1) + (Bn-2) (X*¥n—-2) ...

+ (R22) (X*%x2) + (B1)(X) + PO

(The symbol "¥#" indicates exponentiation.)

 

CURVEPLOT POLYN PAGE 51
 



 

 

Use LAREL A to start data entry. LARPEL A will PSIZE

to SIZE 43 and clear all registers. Use LAREL a to

correct a current (X,Y) pair. Use LAPEL E when all

(XyY) pairs have been entered. LABEL E will prompt

for the lowest and highest order polynomials to be

fitted. The default values are first order through

fifth order. For other orders, key in the lowest

order desired, ENTER, key in the highest order

desired, and R/S. The coefficients and RR for each

order polynomial will be printed.

POLYN will prompt "XEQ PLTPRP?" after all

coefficients have been printed. A "yes" response will

cause shell program PLTPRP to be called from digital

cassette drive and executed. PLTPRP will place URE

and POLY in RAM and PACK these programs. HPPLOT will

be placed in RAM but not PACKED. HPPLOT, GRAT, TICK,

and PLTLRL will be placed into extended memory. S1ZE

will be set to 0@z3.

Readers interested in a discussion of the theory for

calculation of the polynomial coefficients should

order Mr. Elison’s program from the User’s Library or

ite sucessor institution.
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POLYN and POLY REGISTERS

POLYN registers:

ROO: used, RR (initial use, final use)

RO1: used, BO

R@2: used, Bi

RO3: used, B2

RO®4: used, B3

ROS: used, B4

R@6: used, BS

RO@7: used, Bé6

RO8: used, R7

R@9: used, R8

R1@: used, B9

R11: used

R12: (n min + 1).((n max + 1)/1000),

where n = polynomial order

R13: Sigma Y squared

R14: number of (X,Y) pairs

R15: Sigma X

R16: Sigma X squared

R17: Sigma X cubed

R18: Sigma X#¥#%4

R19: Sigma X%*5

R2@: Sigma X¥*4

RZ1: Sigma X#**7

R22: Sigma X¥*x8

R23: Sigma X¥**9

R24: Sigma X*#10

R25: Sigma X*¥11

R26: Sigma X*%*12

RZ7: Sigma X¥#%#13

R28: Sigma X¥%*14

R29: Sigma X¥*15

R3@: Sigma X*¥*16

R31: Sigma X#*¥%17

R32: Sigma X*%*18

R33: Sigma Y

R34: Sigma XY

R35: Sigma (X¥¥22)(Y)

R36: Sigma (X¥%x3)(Y)

R37: Sigma (X¥%4)(Y)

R38: Sigma (X*¥%5)(Y)

R39: Sigma (X*¥¥5)(Y)

R4@: Sigma (X¥¥7)(Y)

R41: Sigma (X*%8)(Y)

R42: Sigma (X*¥%9)(Y)

R43 through R(44 + n¥%¥:> + 3n): used for matrices

POLY registers:

R ¢ data file name (POLY1, POLYZ, etc.)

R22: polynomial order, n
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Bl1<eLBL “POL

 

YN [1]

82¢LBL A 100 1
83 SF 21 > ee 181 RTH
84 “INITIAL > 102¢LBL 85. S2 ARCL ©1 - .IZING os AUTEM 103 “XYDAT
85 AVIEW 104 FLSIZES4 CF 2986 ADY oe Flix 105 2
87 43 ce aya 1906 +
88 PSIZE oS Amel 187 RESZFL
89 CLRG oe hot 14 168 RDN
16 EREG 11 oo oFmo 189 SAVEX
11 ~XYDAT" co RIx o 118 RTH
12 SF 25 61 AREL 2 111eLBL ©6
13 PURFL es AVIEW 112 RDN
14 CF 25 os abv 113 .01
15 4 114 ST+ B3
16 CRFLD 64 GTO 78 115 %<> 8465¢LBL B8317 CF 29 ce Tone > 116 RTH
18 FIX © co Fin oF 117¢LBL a
19 1.0889 ee CF po 118 -XyYDAT-"
20¢LBL 77 ce 119 RCLPTA
21 "POLY" ce A 14 120 2
22 ARCL X 1 + 121 -—
23 SF 25 S-S 122 SEEKPT
24 PURFL LE aRCL x 123 CF 29
25 CF 25 La apChT 124 SF 12
26 CLA fe ARGL x 125 FIX
27 ISG X 7 RCL 126 =X-
28 GTO 77 mb 127 ARCL 14
29 SF 29 fe PROMPT 128 “F, V¥-~
30 FIX 5S fe Sk 56 129 ARCL 14
I1eLBL 78 fo BIx a 138 “F DLTD"
32 XEQ@ 83 131 AVIEMW

S1eLBL ©033 ISG 14 = 132 ADY
34¢LBL @1 gz STO 02 133 CF 12

83 STO B435 x SANE 134 SF 29
36 ST+ IND 135 FIX S85 STO B81a3 Ge oF oo 136 RCL 82
37 ISG 83 137 STO B84

87 SAVEX38 GTO ©1 oe Peae 2 138 X12
39 XE@ 86 fo REL @ > 139 ST- 13
40+LBL 82 Se wea? 140 15.832
41 ST+ IND 141 STO B8391 SAVEXa3 an am 142 RCL @1
42 * os are 143 ENTER®T
43 ISG 83 oy 1% ox 144 ENTER®T
44 GTO @2 - 032 145 ENTER®t95 STO B8345 CF 29 ae mer oF 146 1
46 FIX 147eLBL @8vis 97 ENTER*®T
47 "XR 98 ENTER®T 148 *48 ARCL 14 29 ENTEDS 149 ST— IND
49 “p=- 83
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158 ISG 63
151 GTO 68
152 XEQ@ 86
153eLBL 69
154 ST- IND
83
155 =*
156 ISG 863
157 GTO eS
158 DSE 14
159 DEG
168 GTO 78
161eLBL E
162 1
163 ENTERT
164 5
165 "MIN. Tt.
MAX?
166 PROMPT

167 1
168 +
169 1 E3
170 ~~
171 +
172 1
173 +
174 STO 12
175e¢LBL 15
176 RCL 12
177 INT
178 1
179 -—
188 STO 16
181 1
182 +
183 1 E3
184 ~
185 STO @8
186 STO 11
187 1 EZ2
188 ~-
189 STO ©85
1986 STO B62
191 1 E-5
192 +
193 STO at
194 STO 64
195 STO a9
196 43
197 ST+ a1
198 ST+ @2
199 STO 83

280
201
282
283
204
285
206
287
2088
289
2106
211
212
213
214
215
216
217
218
219
226
221
222
223
224
225
226
227
228
229
2380
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

ST+ 85
1 E3

ST+ 64

RCL 10
RCL ©8

ST— 63

ST+ 85

ST+ 81

RCL 68

ST+ B82
2 E-3
ST— B61
42
RCL 12
INT
STO 66
ST+ 82
x12

ST+ 489
ST+ 84

ST+ B86

1 E3

ST+ 80

ST+ B88

ST+ 11

ST+ B83

RCL Aa

INT
SIZE?
xl >Y
REY?
PSIZE
R>Y?
CF 29
FIX ©
“SIZE="
ARCL X
xne>¥?
AVIEW
x?
ADY

250
251

252
253
254
255
256
80
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
2860
281
282
283

CF 21
"WORKING

AVIEW
SF 21
SF 29
FIX 5S
STO IND

os POLY oe

CF 29
FIX ©
RCL 12
INT
DSE X
RARCL X
SF 29
SCI 5S
SF 25
PURFL
CF 25
RCL ©8
ENTERT
INT
REY
FRC
1 E3
*k

1
+

CRFLD
33
RCL 16
+

RCL 909
284eLBL 17
285
Y
286
Y
287
288
289
290
291
292
293
294
295
296

RCL IND

STO IND

RDN
DSE ¥Y
DSE X
GTO 17
RCL 85
12.812

RCL a8
2
®

+

297<eLBL 18
298 RCL IND
»
299 STO IND
Zz
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300 RDN 350 +
281 ISG ¥X 351 ST+ @2
382 GTO 19 352 ISG @1 to9 C20 28
382 GTO 20 353 GTO 20 der REL 12
3@4¢LBL 19 354 RCL 00 ppt
385 ISG Y 355 STO @6 tos STO 11
386 GTO 18 356 1.01 tos
307 1.001 357 — Ao aCL 33
3@8 ST+ BS 358 STO @7 tos xis
389 RCL 85 359 RCL ©9 ros ROL 14
318 RCL Z 360 INT phd
311 RCL 10 361 1

= 418 CHS
312 362 - 411+LBL 30313 GTO 18 363 STO Y 212 Rel IND
I14¢LBL 20 364 RCL 10 oo
315 RCL @2 365 —
316 STO B85 366 1 E3 1° STO IND
317 1.1 367 A savEX
318 + 368 + 415 RCL 11319 STO B86 369 STO @s8 Aie RDN
32@eLBL 22 376¢LBL 25 21S boE T
321 RCL ©5 371 RCL @7 aie CL
322 RCL 86 372¢LBL 26 aie Sg.
323 RCL IND 373 RCL IND 428 CF 29
a3 ag 421 FIX @324 X=87? 374 ¥=07 A rely
325 GTO 24 375 GTO 27 452 -po-
326 RCL IND 376 RCL IND +424 SCI 3
a1 a4 425 SF 29
327 ~ gre - 426 ARCL X328 STO 67 378 RCL IND 427 AVIEM
329 RDN as 428 RCL IND
338¢LBL 23 379 * 4
331 RCL IND 388 ST— IND3 3 429 x

332 RCL @7 381¢LBL 27 430 +431 DSE ¥333 * 382 RDN 42 DoE 11
334 ST— IND 383 DSE ¥X 433 DEGv 384 DSE @8 333 DSE ae
335 RDN 385 GTO 26 A3e oro So
336 ISG X 386 ISG 11 Ace BCL 13
337 ISG VY 387 RCL 11 Ao RCL 35
338 GTO 23 388 ST- @s 336 was
339¢LBL 24 389 DSE @7 ioe mob 1a
340 1 396 DSE @6 Aaa
341 ST+ B6 391 DSE @4 aso’
342 ISG 83 392 GTO 25 rar
343 GTO 22 393 RCL ©0 As <70 a
344 ISG ©8 394¢LBL 28 Aaa aavES
345 RCL ©8 395 RCL IND pPpliitiivins
346 ST+ B83 a9 tae “RR=-
347 1.0801 396 ST. IND -447 ARCL ¥348 RCL 12 v das aRcL,
249 INT 397 RDN As Abe

398 DSE @9
399 DSE ¥
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4506
451
452

ADY
ISG 12
GTO 15

453eLBL 98
454
455
456
457
458
459
460

ADV
ADY
RADY
ADV
CLX
BEEP
“XE@ PLT

PRP?"
461
462
463
464
465

PROMPT
X87?
GTO ©06
STOP
GTO 9986

466¢LBL 606
467
468
469
470

~PLTPRP"
READP
GTO 90
END
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PROGRAM POLY

Program POLY is designed to work as a called program

for HPPLOT and is used to evaluate a polynomial. POLY

contains special incrementing routines to make it

compatible with HPPLOT.

Program POLY uses the POLYn file(s) created by

POLYN. F(x) is evaluated using the following method:

f(x») = X(X(X.auo (X(X(XBn + Bn—-1) + BRn-22)

For example, for a fourth-order polynomial,

f(x) = X(X(X(XR4 + B3) + RZ) + Bl) + BRO

POLY requires SIZE 0823, and uses registers 00, 02, 18,

21, and 22. POLY’s use of registers 00 through 20 is

compatible with HPPLOT’s use of these registers.
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Y
Bl1eLBL “POL

B82 FS? 85
83 GTO 85
B4eLBL G08
BS ENTERT
B86 ENTERT
87 ENTERT
88 6
89 CLA
16 ARCL 21
11 SEEKPTA
12 RDN
13 XEQ@ 89
14 ENTERT
15 GETX
16 *
17eLBL O1
18 DSE 22
19 GTO 82
20 GTO B83
21eLBL 062
22 GETX
23 +
24 *
25 GTO a1
26eLBL 03
27 GETX
28 +
29 KER 82
38 RTH
31eLBL G5
32 “RXRYDAT*"
33 RCLPTR
34 SF 25
35 GETX
36 FC?C 25
37 GTO 67
38 STO @a
39 FS? a8
48 VIEW X
41 XEQ 68
42 RTH
43eLBL 67
44 RCL 92
45 STO 906
46 STO 18
47 PENUP
48 RTH
49«LBL 82

S50
21
S52
53
S54
55
S56
S57
58
59
66

XEQ ©9606
“XYDAT"
RCLPTHAH
RDN
GET

LASTx
s

1 E2
*k

RTH
61«LBL B89
62
63
64
65
66
67
68

FLSIZE
2

STO 22
RDN
RTH
END
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EXAMPLE 1

Example I demonstrates the basic HPPLOT, GRAT, TICK,

and PLTLBL programs, without implementing the curve

fitting capabilities of MCFC or POLY.

A Hoerl function (Y=a(b¥#X)(X*%¥c), where "#x"

indicates e»ponentiation) was used to model the

attenuation of Times Fiber tupe TX565 0.565" coaxial

cable. This function was plotted in the linear-

linear, linear-log, log-linear, and log-log modes.

For the linear-linear plot, flag 08 was SET, so a

printout of the calculated values was generated. For

the other three plots, flag 08 was CLEAR, and no

printout was generated.

Flag 82 was SET for the linear-log case, so short

tick marks were drawn. Flag 01 was CLEAR for the log-

linear example, so prompts for "XEQ GRAT?", "PEN?",

"MAX FIX?", “"XEQ TICK?", and "LABEL?" were made.

LAREL C of PLTLRL was used in each case to plot the

manufacturer’s published attenuation data. LABEL C

was activated after HPPLOT, GRAT, TICK, and the

automatic labeling portion of PLTLBL had been run.

STEP BY STEP INSTRUCTIONS FOR EXAMPLE I

1. Connect a HP41CX calculator with two extended

memory modules, an 82184A plotter module, and an HP-IL

module to a digital cassette drive, a printer, and the

7470A plotter.

2. Load utility program PLTPRP from the digital

cassette drive and execute. PLTPRP will configure the

HP41CX as follows:

PLTPRP
READP

ak
CAT 4

GRAT Pasg3
LBLTUSa
LBLUSI

TICK Pa78

PLTLBL Pilea
LBLTUSZ
LBLTUS3

HPPLOT P181

LBLTUS4
156. 0090660 ee

END 188 BYTES

END. 88 BYTES
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3. Load program HOERL from the digital cassette drive

and PACK.

HOERL
RERDP

GTO ..
PACKING

4, Get program HPPLOT from extended memory, using the

GETP command:

HPPLOT

GETP

5. The HP41CX configuration should now be as follows:

CAT 1

LBLTU8B

LBLTUBI

LBLTUS2 CAT 4
LBL'US3 GRAT  PB83

LBL TUS4 TICK Pas

PLTLBL P1988

Pe. 188 BYTES HPPLOT P181

LBLTHPPLOT

.END. 1263 BYTES

6. Run HPPLOT. LAREL A can be used to start HPPLOT.

HPPLOT will automatically call GRAT, TICK, and PLTLBL

from extended memory if flag @1 is SET, or if a "yes"

response is made to the "XEQ GRAT?" prompt. See

detailed examples.

7. Use LARELS C and B of PLTLRBL to manually place "X"

symbols and additional text on the completed graph.

Program listing for the called function "HOERL":

BleLBL “HOE B88 XI>Y
RL * 89 4.850058
82 ENTERT E-1
83 X=87 18 YTX
84 RTH 11 *

85 1.880135 12 6.818418
259 E-2
B86 X{>Y 13 *

B87 YTX 14 END
 

CURVEPLOT EXAMPLE I PAGE 61
 



 

SET FLAGS

FUNCTION?
HOERL
X NIN?

0.88000
X MAX?

XEQ A

CF 60
SF 81
CF 82
CF 83
CF 84
SF 88

RUN

RUN

RUN

 

7008.00088 RUN

5.00088 RUN
GRAT DLTA X?

106.00808 RUN
NMBR TICKS?

5.008888 RUN

8.08086 RUN

2.00088 RUN
GRAT DLTA Y?

.50888 RUN
NMBR TICKS?

5.08088 RUN

j.e0088 RUN
DIGITIZE?

RUN

RUN

RUN
8.80806
8.806006
3.00808
8.14893

18, 86806
8.20858

15. 000008
8.25488

20. 60608
8.29232

25. 00008
8.323%

Ja. 60808
8.33633

35. 00008
8.38426

40. 00000
8.41824

45.000808
8.43463

94. 00088
8.45775

Use LABEL A of HPPLOT to start the plotting

Process

FCO: vertically-oriented plot

FSQ1: auto execution of GRAT/TICK/PLTLBL

FC@2: full-length minor graticules

FCO3: linear X

FCB4: linear VY

FS@8: print tabulation of

Any non-zero entry interpreted as

hitting "R/S" interpreted as "no"

This prompt selects the

plots; the "R/S" results

1 selection

This prompt selects the

first X value

first f(X)y, or Y, value

next X value

next Y value

(XyY) values

n yes"

pen for framing the

in the default pen

pen for plotting
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99. 080000
8.47973

66. 80000
8.58875

63. 00000
8.520892

Intermediate values

not shown for brevity

670.060000

1.79267

675.00608

1.76819

680.080008

1.76778

685.080008

1.77519

690. 00008

1.78267

695. 68008

1.79814

700. 0800800
1.79759 GRAT has been automatically called from

extended memory, overwriting HPPLOT. GRAT

has drawn and labeled the major graticules.

TICK was next automatically called from

ex tended memory, overwriting GRAT. TICK

drew the minor graticules. PLTLRL was then

automatically called from extended memory,

overwriting TICK. Pecause no LAPRELS file

was found, PLTLPL defaulted to the text

editor mode. The text editor was used to

create text lines 00, @1, and QZ. Program

execution was resumed by exiting the text

editor mode and seeing the "RVW TITLES?"

prompt. A "yes" response caused printing

of the three text lines for review. A

"yes" response to the "OK?" prompt then

caused PLTLPL to label the plot. After

RYN THLE? ooss0 RUN labeling the title, X-axis, and Y-axis,
HOERL FUNCTION CURVE FIT execution jumps to LABEL Es, which secures

565 CABL the pen and prints "DONE". LAPEL € is now

TIMES FIBER TX used to manually plot "X" symbols

E representing the manufacturer’s published
ET5/108 FT attenuation versus frequency data.

0K?

3.00000 RUN

DONE

XEQ C

PEN?

RUN Default pen 1 selected
X, ENTR, ¥

5.008 ENTER? : :isa RUN First X,Y pair

X, ENTR, Y

30.8008 ENTER358 RUN Second X,Y pair
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X, ENTR, Y
58.0080 ENTER?

468 RUN
X, ENTR. Y

108.0086 ENTER?
.678 RUN

X, ENTR, Y
216.800 ENTER

.958 RUN
X, ENTR, Y

248.0800 ENTER?
1.618 RUN

X, ENTR, Y
270.088 ENTER?

1.878 RUN
X, ENTR, Y

360.000 ENTER?
1.138 RUN

X, ENTR, Y
356.0800 ENTER?

1.238 RUN
X, ENTR, ¥

460.0800 ENTER?
1.328 RUN

X, ENTR, Y
450.880 ENTER?

1.488 RUN
X, ENTR, Y

500.0800 ENTER?
1.496 RUN

X. ENTR, Y
958.6080 ENTER?

1.568 RUN

X, ENTR, Y
600.080 ENTER?

1.648 RUN
X, ENTR, Y

XEQ B

PEN?
RUN

SET FLAG 17?
RUN

LINEAR-LINEAR PLOT RUN

X=MANUFACTURERS DATA RUN

XEQ E
DONE

Last X,Y pair. LARPEL P is now called to

print additional labels at user-specified

locations. The default pen 1 was again

selected, and the "R/S" response tc the

"SET FLAG 177" prompt is interpreted as a

"no". LAREL BR prompts for the user to

manually move the pen to the desired

starting pointy using the plotter’cs

controls. Pressing the plotter’s ENTER key

causes the digitized point to be accepted

and allows program operation to continue.

Two lines of additional text are then

entered (note that ALPHA mode is

automatically set). To exit LARPEL PB,

manually switch out of ALPHA mode and

execute LAREL E. This once again secures

the pen, prints "DONE", and stops program

execution.
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SET FLAGS

FUNCTION?
HOERL
X NIN?

0.060000
X HAX?

708. 80000
DELTA X?

9.088000
GRAT DLTR X?

106. 008800
NMBR TICKS?

9.00000
Y MIN?

. 16866
Y MAX?

2.80008
FRAME?

3.60000
DIGITIZE?

PEN?

PEN?

DONE

PEN?

X, ENTR. Y

RUN

SF 06
SF 81
SF 82
CF 83
SF 84
CF @8

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

XEQ C

RUN

9.888 ENTER
108

X, ENTR. ¥
RUN

36.0808 ENTER?
. 308

X, ENTR, ¥
RUN

38.608 ENTER?
.468

X, ENTR. ¥
RUN

186.0808 ENTER?
.678

X, ENTR, Y
RUN

216.008 ENTERY
. 956

X, ENTR. Y
RUN

270.008 ENTERt
1.878 RUN

Re-plot function in linear-lecg mode.

Hitting the R/S key causes PLTLRL to call

HPPLOT from extended memory, overwriting

PLTLRL.

FSA: horizontally-oriented plot requested

FS@1: auto execution of GRAT/TICK/PLTLERL

FS@z: short minor graticules

FCB3: linear X

FS0@4: logarithmic Y

FC@8: no X,Y tabulations

Note that there are no prompts for "GRAT

DELTA YY?" and "NMBR TICKS?" if logarithmic

mode selected for VY.

Default pen 1 selected for framing

Default pen 1 selected for plotting

The function has been plotted; GRAT has

automatically been called and executed;

TICK has automatically been called and

executed; and PLTLEL has been automatically

called and executed. Since an existing

LAPELS text file was found, program

execution did not terminate until a

complete graph had been draun. Now use

LARPEL C to once again plot the input

points.
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X, ENTR, Y
350.000 ENTER?

1.238 RUN
X, ENTR, Y

458.0800 ENTER?
1.486 RUN

X, ENTR, Y
358.600 ENTERt

1.568 RUN
X, ENTR, Y

606.808 ENTER?
1.648 RUN

X, ENTR, Y
XEQ B

PEN?
RUN

SET FLAG 17?
RUN

LINEAR-LOG PLOT RUN

X=MANUFACTURERS DATA RUN

XEQ E
DONE

Use LAREL BR to print additional text at a

starting point determined by the user. To

exit the loopy manually switch out of ALPHA

mode and execute LABEL E.
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SET FLAGS

FUNCTION?
MOERL
X NIN?

3.00000
X MAX?

700. 00000
Y NIN?

0.86060
Y MAX?

2.88000
GRAT BLTA Y?

. 580860
NMBR TICKS?

9.08600
FRAME?

3.80608
DIGITIZE?

PEN?

PEN?

XEQ GRAT?
3.00000

PEN?

MAX FIX?

Xe@ TICK?
3.080000

PEN?
2.80800

LABEL?
3.806800

EDIT FILE?

RYM TITLES?
3.08000

A
A
R
}

D
g

SE
2

£2
2

S
g
e
x
=
=
=
g

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN
HOERL FUNCTION CURVE FIT

TIMES FIBER TX563 CABL
E
FREQUENCY. MHZ
ATTENUATION, dB/16@ FT
0K?

3.86008
PEN?

DONE

RUN

RUN

Re—-plot the function in log-linear mode.

Hit "R/S" to cause PLTLPRL to restore HPPLOT

to RAM.

FCO@: vertically-oriented plot

FCB1: no auto execution of GRAT/TICK/PLTLEL

FCOZ: full-length minor graticules

FS@3: logarithmic X

FCO4: linear Y

FCO8: no X,Y tabulations

Note that there are no prompts for "DELTA

X7"y "GRAT DLTA X?", or "NMBRR TICKS?" for

the logarithmic X case.

Since flag @1 1s CLEAR, HPPLOT prompts "XEQ

GRAT 7". ANY non-zero response is

interpreted as "yes".

GRAT now prompts for a pen selection, since

flag B81 is CLEAR. The default pen 1 ies

celected by hitting "R/S".

GRAT next prompts "MAX FIX7", since flag Ai}

is CLEAR. The default MAX FIX of 3 is

selected by hitting "R/S".

Since flag @1 is CLEAR, GRAT prompts

whether TICK should be executed. Any non-—

zero response 1s interpreted as "yes".

TICK has called PLTLRL, overuriting itself.

PLTLRL now prompts "EDIT FILE?", eince flag

@1 is CLEAR. A "no" responce is made.

PLTLRPL next prompts "RVW TITLES?" A "yes"

response 1s made, causing a print out of

the LARELS text. A "yes" response to the

"OK?" prompt allows actual labeling. Since

flag @1 1s CLEAR, PLTLPRPL first prompts for

a pen selection rather than automatically

using pen 1.
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XeQ C
PEN?

RUN
X, ENTR, Y

3.000 ENTER?
158 RUN

X, ENTR, Y
30.600 ENTER?
358 RUN

X, ENTR, Y
58.008 ENTER
468 RUN

X, ENTR, Y
108.008 ENTER?

.678 RUN
X ENTR, Y

216.808 ENTER?
.958 RUN

X, ENTR, Y
278.880 ENTER?

1.876 RUN
X, ENTR, Y

350.8008 ENTER?
1.238 RUN

X, ENTR, Y
458.080 ENTER?

| 1.488 RUN
X, ENTR, Y

558.000 ENTER?
1.568 RUN

X, ENTR, Y
680.0800 ENTER?

1.648 RUN
x; ENTR, ¥

XEQ B
PEN?

RUN
SET FLAG 17?

RUN

LOG-LINEAR PLOT RUN

X=MANUFACTURERS DATA RUN

XEQ E

DONE

LAREL C of PLTLRL is now used to plot "X"

symbols at the manufacturer’s data points

LAREL E is used to exit the loop and park
the pen in its stall
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SET FLAGS Re-plot the function in log-log mode.

oa FSO@: horizontally-oriented plot

CF 82 FSO1it auto execution of GRAT/TICK/PLTLERL

SF 83 FCOZ: full-length minor graticules

SF 84 FS@3: logarithmic X

CF 88 FS@P4: logarithmic Y

RUN FCO8: no X,Y tabulations

FUNCTION?
HOERL RUN Note the lack of prompts for "DELTA X77",

X NIN? "GRAT DLTA X?"y "NMRBRR TICKS?", "GRAT DLTA

5.90000 RUN Y?"y, and "NMBR TICKS?", in the log-log

X BAX? mode.

700. 00000 RUN

Y NIN?

. 10860 RUN

Y NRX?

2.000068 RUN

FRANE?

3.08000 RUN

BIGITIZE?

RUN

PEN? The function has been plotted; GRAT has
RUN been automatically called and executed;

PEN? TICK has been automatically called and
RUN executed; and PLTLBL has automatically

DONE labeled the plot. The HP41CX has printed
XE@ C "DONE" and program execution has stopped.

PEN? ON Now use LABEL C to plot "X" symbols at

X, ENTR, ¥ tolabeladditionantextoiease LAREL EBex  — i fi5.908 ENTER? locations. at user-specified

158 RUN

X, ENTR, ¥

30.808 ENTER?

. 398 RUN

X, ENTR, ¥

508.668 ENTERt

. 468 RUN

X, ENTR, ¥

108.6888 ENTER?

.678 RUN

X, ENTR, Y

216.088 ENTER?

. 958 RUN

¥, ENTR, ¥

278.088 ENTER?

1.6878 RUN

X, ENTR, Y

358.008 ENTER?

1.238 RUN

X, ENTR, ¥

450.008 ENTER?

1.488 RUN
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X, ENTR, ¥
550.080 ENTER?

1.568 RUN
X, ENTR, Y

608.808 ENTER?
1.648 RUN

X, ENTR, Y
XEQ B

PEN?
RUN

SET FLAG 17?
RUN

LOG-LOG PLOT RUN

X=MANUFACTURERS DATA RUN

XEQ E

BONE

Manually switch out of ALPHA mode to exit

the loop. Use LABEL E to secure the pen

and stop program execution.

 

CURVEPLOT EXAMPLE I PAGE 73

 



 

H
O
E
R
L

F
U
N
C
T
I
O
N

C
U
R
V
E

F
I
T

T
I
M
E
S

F
I
B
E
R

T
X
5
6
5

C
A
B
L
E

Yi
=a
(b
tF
)
(F
tc
)

a=
6.
81
84
18
E-
2

b=
1.
00
88
13
52
59

c=
4.
85
08
05
8E
-1

14 0OT/8P

CURVEPLOT

‘NOILVNAN3LLY

EXAMPLE 1

 S 10
2
0

S
0

1
0
0

2
0
0

S
0
0

7
0
0

F
R
E
Q
U
E
N
C
Y
,

M
H
Z

PAGE <4

 
 
 



 

 

EXAMPLE 11

Example I1 demonstrates using the MCFA, MCFR, MCFC(C,

EDTDATy, and PLTPRP programs to model the attenuation

of a rigid 3 1/8 inch coaxial line, as a function of

frequency. Programs HPPLOT, GRAT, TICK, and UB0 were

then used to plot the resulting curves.

Twenty input values were used. MCFP was initially

run with RR = @, to force all twenty curves to be

fitted. All twenty curves were then plotted, for

demonstration purposes. Normally, curves with low

RR’s would not be of interest.

Program HPPLOT was run with flag 00 SET, so a

tabulation of the (X,Y) values was generated. Pecause

flag 09 was SET, the program prompted for pen

selection between curves. This allowed changing pen

colors. Program EDTDAT was then used to edit the

CRVDAT file to only curves with RR’s of 0.99 or better

(curves 3y 74 99 12, 13, 14, and 17).

The seven curves with RR’s of @.99 or better were

again plotted. Flag 80 was CLEARy s0 no tabulation of

the (X,Y) values was generated. As can be seen, it is

difficult to distinguish between the curves, as they

all closely match the data. HPPLOT was then re-run,

but with flag @5 SET. Thies resulted in plotting the

percent errors of f(x) for the seven curves, rather

than f(). This makes it much easier to select the

best fitting curve. Since flag @@ had been re-SET, &«

tabulation of the percent errors was printed.

STEP RY STEP INSTRUCTIONS FOR EXAMPLE 1I1

1. Connect a HP41CX with two extended memory modules,

a 82184 plotter module, and an HP-IL module, to the

digital cassette drive, printer, and 7470A plotter.

2. Set SIZE to @Q&9. Load program MCFA from digital

cassette drive into RAM. Do not PACK.
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MCFA

3. Run MCFA. MCFA will automatically call MCFB from

the digital cassette drive when data entry is

terminated by executing LAREL E.

4. Run MCFR. Upon completion, MCFRBR will prompt XEQ

EDTDAT? Respond to the prompt by entering any non-

zero number if EDTDAT is desired. Respond by a zero

or no entry if plotting is desired, in which case

shell program PLTPRP will be called from the digital

cassette drive. PLTPRP will load and pack programs

Use and MCFC into RAM. Programs GRAT, TICK, and

HPPLOT will then be loaded from the digital cassette

drive and placed into extended memory. Program HPPLOT

will also be left in RAM, but not packed.

5. Execute HPPLOT, GRAT, TICK, and PLTLERL.

6. If using MCFC to plot curve fits, and after

plotting all curves in the CRVDAT file, if it is

desired to edit the CRVDAT file to remove one or more

curves, call EDTDAT from the digital cassette drive.

It may be necessary to temporarily delete HPPLOT and

MCFC from RAM, to accomodate up to SIZE 081 required

by EDTDAT.

8. After using EDTDAT to edit the CRVDAT data file,

re-load program MCFC back into RAM (if necessary) and

PACK. Then re-load HPPLOT into RAM, but do not PACK.

Pe sure calculator is in USER mode. Use
READP LABEL A to intialize MCFA and start the

YEQ A data entry process.

99.250880868 ENTER? Enter each (X,Y) pair by keying X, ENTER,
. 872000880 RUN Y, R/S

£1=55.25008
Y1=8.87208

61.250088 ENTER?
.87688 RUN

X2=61.25600
Y2=8.87668

67.25808 ENTER?
.68688 RUN

X3=67.25088
Y3=8.08008
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77.25600 ENTER?
.88688 RUN

X4=77.25000
Y4=0,088600

83.25080 ENTER?
.88988 RUN

X5=83. 25008
Y5=8.88908

175.25008 ENTER?
.13088 RUN

X6=173.25008
Y6=8.13008

181.25608 ENTER?
.13288 RUN

X7=181.25068
Y7=8.13208

187.25008 ENTER?
.13488 RUN

X8=187.25008
Y8=8. 13484

193.25088 ENTERt
13688 RUN

X9=193,25698
Y9=8. 13688

193.25688 ENTERY
13608 RUN

X18=193.2508084

Y168=8. 13608

XEQ a

POIMT DLTD

199.25088 ENTERt
.13868 RUN

X18=199. 25008
Y18=8.138080

285,25086 ENTER?
.14188 RUN

211=2835. 25004
Yi1=8.14108

211,2508@ ENTER
.14388 RUN

X12=211.25008
Y12=8.14308

471,25000 ENTER?
.22386 RUN

213=471.25608
Y13=8.22300

Oops!

entered twice.

The (193.25, 2.126) XsY pair got

Use LABEL a to correct this

erroneous X,Y pair.
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581.25008 ENTER?
.23388 RUN

X14=581.250080
Y14=0,233080

549.256800 ENTERt
.24588 RUN

X15=549. 25006
Y15=0. 24500

683.250808 ENTER?
.25808 RUN

X16=683.25000
Y16=8.25800

651.25080 ENTER?
27686 RUN

X17=631.25008
Y17=8.2708080

699.25008 ENTER?
.28208 RUN

X18=699. 250080
Y18=8.282080

753.25008 ENTERt
29508 RUN

X19=733. 27008
Y19=8.29588

881.25008 ENTER?
.36388 RUN

X28=881. 250880
Y20=8.30368

XEQ E
The last X,Y pair has been entered. A data

file has been created in extended memory,

called XYDAT, containing all of the input

XY pairs. Use LABEL E to terminate data

entry and to automatically call MCFR from a

digital cassette drive.

This is the calculator configuration at the

end of the data entry process:

CAT 1
LBLTNCFA
END. 246 BYTES

CAT 4
XYDAT Deda

938.0808 dx
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AUTO SELECT?
3.00008 RUN

NIN RR?
8.060000 RUN

CURVE 1
Y=atb¥

a= 6.939897527E-2
b= 3.089312472E-4

RR= 8.988

CURVE 2
Y=17{a+bX)
a= 1.128205762E1
b= -1.2086286565E-2
RR= 8.779

CURVE 3
Y=atbX+c/X
a= 9.792448848E-2
b= 2.684899887E-4
c= -2.488760482E60
RR= 8.999

CURVE 4
Y=atb/¥

a= 2.588498814E-1

b= -1.253383923E1
RR= 8.711

CURVE 5
Y=X/(aXth)
a= 3.313634880E8
b= 6.321231453E2
RR= 8.966

CURVE ©
Y=ath/Xtc/¥t2
a= 3.233222928E-1
b= -4.2341862082E1
c= 1.672467373E3
RR= 8.938

CURVE 7
Y=at+bX+cXt2
a= 3.222846865E-2
b= 4.567985871E-4
c= -1.836898515E-7
RR= 8.999

CURVE BS
Y=1/[ctal(¥+b)12]
a= 3.143521346E-5
b= -5.945231886E2
c= 3.189371108E8
RR= 8.933

"AUTO SELECT?" prompt of MCFR. Any non-—

zero response interpreted as "yes". Auto

select mode causes all 20 curve types to be

tested.

"MIN RR?" prompt asks for a user-specified

minimum acceptable adjusted coefficient of

determination. If all 20 curves are

desired, set the minimum RR to zero.

CURVE #1 LINEAR

CURVE #2 RECIPROCAL

CURVE #3 LINEAR-HYPERRBOLIC

CURVE #4 HYPEREREOLA

CURVE #5 RECIPROCAL HYPEREOLA

CURVE #6 SECOND ORDER
HYPERRBOLA

CURVE #7 PARAROLA

CURVE #8 CAUCHY DISTRIBUTION
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CURVE 9
Y=aXtb
a= 8.133623018E-3
b= 5.391798549E-1
RR= 8.999

CURVE 1@
Y=aXt(bX)
a= 9.878554365E-2
b= 2.613876528E-4
RR= 0.895

CURVE 11
Y=akt(b/X)
a= 2.968836072E-1
b= -2.211512957¢E1
RR= 8.988

CURVE 12
Y=a(bt®) (Xtc)
a= 1.084854634E-2
b= 1.000183961E8
c= 4.893468637E-1
RR= 1.086

CURVE 13
Y=a(bt1/¥) (Xtc)
a= 6.8670382300E-3
b= 2.668880481E3
c= 3.838595928E-1

RR= 1.0808

CURVE 14
Y=abXP[(1/c)(b-LNX)12]
a= 5.888629537E-3
b= -6.374794796E8
c= 4.439131158E1
RR= 1.008

CURVE 15
Y=a+bLNX
a= -2.997727657E-1

b= 8.631553396E-2
RR= 8.933

CURVE 16
¥=1/(atbLNX}
a= 2.887267839E1
b= -3.812624693E8
RR= 8.971

CURVE 17
Y=a+bSART(X)+cX
a= 7.298629185E-3
b= 8.134759245E-3
c= 8.438498364E-0
RR= 1.668

CURVE #9 POWER

CURVE #1@ SUPER GEOMETRIC

CURVE #11 MODIFIED GEOMETRIC

CURVE #12 HOERL FUNCTION

CURVE #13 MODIFIED HOERL

CURVE #14 LOG-NORMAL

CURVE #15 LOGARITHMIC

CURVE #16 RECIPROCAL

LOGARITHMIC

CURVE #17 COAX FUNCTION
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CURVE 18
Y=abtX
a= 8.417765593E-2
b= 1.881819250E8
RR= 0.917

CURVE 19
Y=abt(1/X)
a= 2.688179648E-1
b= 5.624748371E-37
RR= 8.859

CURVE 296
=aEXP[(17c)(X-b)12]

a= 2.843586757E-1
b= 7.212767988E2
c= -3.9585833247E5
RR= 8.983

XEQ EDTDAT?
RUN

SET FLAGS

CURVE #18 MODIFIED POWER

CURVE #19 ROOT

CURVE #2@ NORMAL DISTRIBUTION

The coefficients for all curves meeting the
user-specified RR have now been printed. A
data file has been created in extended
memory, called CRVDAT, containing the curve
number, adjusted RR, and coefficients a, b,
and cy, for each curve fitted.

LH! §

CAT 1 YYDAT D848
LBL"MCFE . CRYDAT DASA
END. 1491 BYTES 476. 9AA xk

MCFP now prompts "XEQ EDTDAT?" The "R/S"
response is interpreted as "no", causing
Program PLTPRP to be called from digital
cassette drive. PLTPRP takes several
minutes to run, as it calls use, HPPLOT,
GRAT, TICK, PLTLRL, and MCFC from digital
cassette and places these Programs in RAM
and extended memory, as appropriate. The
calculator configuration at the campletion
of PLTPRP is as follows:

LBL US rl
re CAT 4
LBL"U82 XYDAT  D@48
LBLTU83 CRYDAT Dass
LBL'US4 GRAT Pes?
END 188 BYTES TICK ~~P@78
LBL"NCFC PLTLBL P188
END 289 BYTES HPPLOT P181
LBLTHPPLOT 26.0808  *xx

.END. 1266 BYTES
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XEQ A
SET FLAGS

SF 06
SF 81
CF 82
SF 83
CF 84
CF 85
SF 08
CF 89

RUN

FUNCTION?
HCFC RUN

X HIN?
50.00088 RUN

X MAX?
850.00008 RUN

Y HIN?
8.00088 RUN

Y MAX?
35808 RUN

GRAT DLTA Y?
.85888 RUN

NMBR TICKS?
5.00088 RUN

FRAME?
3.80808 RUN

DIGITIZE?
RUN

PEN?
RUN

PEN?
2.00088 RUN

LINE TYPE?
RUN

PLOT PTS?
3.00888 RUN

35. 25088
8.87208

61.25008
8.87600

67.25080
@.88an8

77.2500
8.83088

Intermediate values

not shown for brevity

793. 25008
8.29508

8a1.25008
8.308308

LABEL A of HPPLOT is used to start the

plotting process.

FS@@: horizontally-oriented plot

FS@1: auto execution of GRAT/TICK/PLTLERL

FCO2: full length minor graticules

FSB3: logarithmic X

FC@4: linear Y

FCB5: plot f(x), not percent error of f(x)

FS@8: print (X,Y) values

FCO9: no pen prompts between curves

Specifying MCFC as the called function

causes flag B6 to be SET and invokes

special subroutines in HPPLOT to cause

automatic plotting of "X" symbols for each

point in the XYDAT file, and causes the

plotting of each curve type found in the

CRVDAT file.

This pen prompt selects the pen used for

framing the plot.

This pen prompt selects the pen used to

plot the octagon-bracketed X’s

Since the called function is MCFC, HPPLOT

prompts "PLOT PTS?7". Any Non—-zZevro response

ie interpreted as "yes".

First (X,Y) pair

Second (X,Y) pair

The twenty input pairs have now been

plotted, as the first "curve". An "X"

symbol has been drawn for each input pair.

MCFC will next proceed to plot all of the

curves in the CRVDAT file.
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8.106352098
Intermediate values

 

CURVE 1 68. 89808000
50. 86009 not shown for brevity 9.882198918

9.084837538 65. 80000000
55. 80800000 8.867759344
9.086382194 860.0000000 76.80080000
69. 69890000 8. 389641540 9.859758463
8. 887926850 Dre 75. 06060098
65. 80800000 -3e3239146 8.856891781
8.889471566
70.00000000
8.0891816163
75.060000000
8.892560819

Intermediate values

not shown for brevity

860.0000000
8.316535973
850. 8ac0008
8.331982535

CURVE 2
36. 800080

8.093642127
95. 8600na60
8.894173983
60. 000000008
8.894711915
65. 00000000
8.0895256827
70.000000006
8.0895886428
75. 00000008
8.896363226

Intermediate values

not shown for brevity

800. 6800008
8.612593838
850. haa00a8
8.971532334

CURVE 3
58.0000

8.963170974
59. 80800088
8.868892479
68.00000000
8.873884875
65. 88680008
8.878314282
70.00000008
8.882383175
79. 000800008
#.885939225

CURVE 4

Intermediate values

not shown for brevity

CURVE

0.600604
8.000189897
39. 60a6es08
8.0822976441
60. 00000000
8.0841965894
635. 80000000
8.858833893
70.060000000
8.871886464
73. 0000800800
8.0883742692

860. 0000006
8.235183582
850. 6600000
#.236183129

2
28. 006008

8.862671968
39. 88000004
8.867536619
68. 80060008
8.872287276
65. 868000060
8.876695318
70. 600800004
8.081811249
75. 80000000
8.885164783

Intermediate values

not shown for brevity

800. aeneena
8.243677304
850. 6a0n00e
8.246468819

CURVE ©
28. 80806

8.145472082
39. 86000004

Intermediate values

not shown for brevity

860. 0000000
8.2730088196
850. 8060000
8.275823172

CURVE 7
20.0060

0.0874689365
39. 88000000
8.876796963
60. 000060000
8.878975384
63. 80000000
8.881144617
70.08000000
8.683384673
75. 680000000
8.885455549

Intermediate values

not shown for brevity

800. 60000860
8.300157825
850. 8800000
8.3087849142

CURVE 8
98. 60008

8.888449975
99. 00000000
8.881568875
0. 00000000
8.882786938
65. 00000008
8.883866997
70. 08000000
8.8850848698
75. 00000000
8.886252463

Intermediate values

not shown for brevity
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8660. 6606000
8.225398489
850. 8060006
8.193757244

CURVE 9
20. 060000

8.867048067
99. 68000006
8.0878575269
60.086000000
8.873965189
63.00000000
8.877227226
70.0608000000
0.8808375508
75. 00000000
8.883421751

Intermediate values

not shown for brevity

800. ban0006
8.298931497
850. 0000000
8.388864298

CURVE 106
90. 80008

8.0895462219
59. 86000000
8.896882918
60. 680000006
8.896719157
65. 06900008
8.897370222
70. 800000008
8.8988355331
73. 00000800
8.898714687

Intermediate values

not shown for brevity

800. 0086000
8.366871128
856. 6000000
8.4857808784

CURVE 11
56. 060008

8.852617157
39. 00000008
8.859264975
60. 080080808
8.865642353
63. 80000008
8.871742036

76.800060800
8.8775646180
75.00000000
8.883117011

Intermediate values
not shown for brevity

860. 6060008
8.246793351
850. 6800000
8.249897394

CURVE 12
20. 60008

8.0868728351
37. 80680000
8.872676004
60. 800000800
8.8752808382
65. 00000000
8.878359552
78.08000800
8.881328136
73. 680080000
8.884198167

Intermediate values

not shown for brevity

CURVE

800. 6006006
8.386395834
850. saneaad
8.318537069

13
29. 00008

8.869737583
39. Bea00a0E
8.872678211
60. 80000000
8.875557232
65. 86aA8AAE
8.878375351
70. 80aa0008
8.881134513
735. 80080004
8.683837283

Intermediate values
not shown for brevity

800. aeana0e
8.383570618
850. Bananas
8.314325925

CURVE 14

Intermediate values

90. 80000
8.869179643
93. 00000006
8.872380913
68.080800000
8.875459586
63.00000000
8.878430828
70.080000000
8.881306876
73.080000000
8.8840897840

not shown for brevity

860. boB000Y
8.384858057
850. 6600000
8.316127454

CURVE 15
50. 60008

8.838677993
95. 8060806000
8.846923885
60. 88000008
8.054451648
65. 08008008008
8.861376578
70.00000000
8.08677880669
75. 00000008
8.873757624

Intermediate values

not shown for brevity

800. 8060000
8.278349987
850. 86680000
8.283794939

CURVE 16
58.6000

8.876881732
93. 60800000
8.878168337
60. 80000000
8.688248988
65. 866000006
8.882255117
798. 00000000
8.0884212281
75. 6060008000
8.886119978
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Intermediate values

not shown for brevity

860. 6000000
8.386584789
856. 6000800
8.424517457

CURVE 17
508. 00000

8.0868999313
99. 00000000
8.872228792
60. 000008000
8.875333302
65. 000080000
8.878328179
70.00000000
8.0881225857
73. 00000000
8.0884836584

Intermediate values

not shown for brevity

800. 4000006
8.384852333
850. 6060000
8.316152814

CURVE 18
50. a0a0d

8.892186101
35. 00000088
8.893827766
68.060000000
8.8938769%4
63. 680060088
8.094734835
70. 000080006
8.895598904
73. 800600800
8.896471662

Intermediate values

not shown for brevity

860. 8000000
8.368325306
850. 6a00a08
8.394685729

CURVE 19
208. d0a08

8.848978491
25. 80006008
8.8570805178
60. 80600004
8.864690185

635.08000000
8.871996785
70.080000000
8.8789128460
75.00000008
8.0885441996

Intermediate values

not shown for brevity

800. 0000006
8.234256139
856. 8600006
8.235698281

CURVE 206
90. 008008

8.878642649
35. 808000000
8.888157245
60.008000000
8.881689368
65.00000000
8.883238888
70. 000008000
8.884805712
75. 00080000
8.886389787

Intermediate values

not shown for brevity

860. hansaee
8.279376178
858. hooeaee
8.271231652
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RUN

RVR TITLES?
3.00088 RUN

DIELECTRIC DC-375 3 1/8

IN RIGID LINE
FREQUENCY, MHZ
ATTENUATION, dB-/18@ FT

0K?
3.00808 RUN

DONE
XEQ B

PEN?
RUN

SET FLAG 17?
3.888 RUN

CURVE FIT TO ALL 28 CURY
RUN

ES RUN

XEQ E
DONE

All done plotting the twenty curve types.

Since flag 01 is SET, HPPLOT automatically

called GRAT from extended memory,

overuriting itself. GRAT, in turn,

automatically called TICK, and TICK

automatically called PLTLEL. Pecause no

LABELS text file existed in extended

memoryy PLTLEBL created a LABELS ASCII file

and entered the text editor mode. The text

editor was then used to create lines 00,

21, and ©. After manually exiting the

text editor mode, program execution resumed

with the "RVW TITLES?" prompt.

Finding the labels acceptable, a "yes"

response was given to the "OK?" prompt.

PLTLRBL then labeled the title, X-axis, and

Y-axis.

PLTLRL prints "DONE" after labeling. LAPREL

PR was then used to print additional text

onto the plot. To exit this subroutine,

manually switch out of ALPHA mode and

execute LABEL E.

This is the calculator configuration at the

completion of the 2Z0-curve plot:

 

CAT 1
LBL Ug8 .

LBL52 XYDAT  DO4R
LEL "153 CRVDAT Dage
LBL "U8 GRAT  PBS3

¢ TICK Pers
oo 188 BYTES PLTLBL P108
Lon CFE HPPLOT P181END 289 BYTES

' LABELS R022LBL"PLTLBL Cn
END. 699 BYTES :
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EDTDAT

CURVE?
3.08000600000

CURVE?
7.0800000000

CURYE?
9.800000000

CURYE?
12.00000000

CURVE?
13.000000800

CURVE?
14. 000006000

CURVE?
17.008000008

CURVE?

HPPLOT

RERDP

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

XEQ@ E

GETP

Now, call EDTDAT from the digital cassette

drive. Clear MCFC from RAM, if necessary.

Use EDTDAT to edit the CRVDAT file to only

those curves with RR’s of 0.99 or better.

This is the calculator configuration as the

start of EDTDAT:

CAT 1 CAT 4
LBL'US® XYDAT Dede
LBL"U81 CRYDAT Dose
LBLTUS2 GRAT  P883
LBL'UB3 TICK  Pe78
LBL"U84 PLTLBL Pi@8
END 188 BYTES HPPLOT Pi81
LBL"NCFC LABELS R@22
END 289 BYTES I
LBLTEDTDAT

.END. 174 BYTES

Use LAREL E to exit the curve prompt loop.

The calculator configuration is now as

follows:

CAT 1
LBL"USP

LBLLS] XYDAT  D48 Cr 4LBLU8?
' GRAT PBSLBL US3
' TICK P8738LBL U84

END 188 BYTES PLTLBL Plea
LBL"HCFC HPPLOT Pi181

END 289 BYTES LABELS nAe22
LBLEDTBAT CRYDAT D828
.END. 174 BYTES 94. 00000000 x

Note that the CRVDAT file has been reduced
from 80 registers (ZO curves) to 28
registers (7 curves).

Next, restore MCFC to RAM, if necessary,

and PACKS then, call HPPLOT from extended
memory, but do not PACK. The calculator
configuration is now as follows:

CAT 1

LBLUSH CAT 4
LBLTUSBL XYDAT Deda
LBLTUB2 GRAT P883
LBLTUB3 TICK Pa78
LBLTUB4 PLTLBL PiaA
END 188 BYTES HPPLOT P1831
LBLTHCFC LABELS A@22
END 289 BYTES CRYDAT De2s
LBL YHPPLOT 04.00808008 xx
.END. 1266 BYTES
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SET FLAGS

FUNCTION?
MCFC
X MIN?

90.00000
X NRX?

850. 60000
Y HIN?

8.080000

Y MAX?
. 35008

GRAT DLTA Y?
. 85008

NMBR TICKS?
3.80000

FRAME?
3.80000

DIGITIZE?

PEN?

PEN?

LINE TYPE?

PLOT PTS?
3.00000

PEN?
2.00008

LINE TYPE?

CURVE 3

PEN?
2. Boansaaea

LINE TYPE?

CURVE 7

XEQ A

SF 06
SF 61
CF 82
SF 83
CF 84
CF 85
CF a8
SF 89

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUM

RUN

RUN

RUN

RUM

RUN

RUN

RUN

RUN

RUN

RUN

Execute HPPLOT, to plot the edited CRVDAT

file.

FSB@: horizontally-oriented plot

FS@1: auto execution of GRAT/TICK/PLTLERL

FCO: full length minor graticules

FS@3: logarithmic X

FCB4: linear VY

FC@5: plot f(x), not percent errors of f(x)

FC@8: no tabulation of (X,Y) values

FSB: pen prompts between curves

This prompt selects the pen for framing the

plot

Select pen for plotting the "X" sumbols

CURVE 3 LINEAR-HYPERPOLIC

CURVE 7 PARAROLA
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PEN?
2.800000000

LINE TYPE?

CURVE ©

PEN?
2.000000000

LINE TYPE?

CURVE 12

PEN?
2.000000000

LINE TYPE?

CURVE 13

PEN?
2. 800000000

LINE TYPE?

CURVE 14

PEN?
2. 800000008

LINE TYPE?

CURVE 17

PEN?
2. 0000000088

LINE TYPE?

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

CURVE 9 POWER

CURVE 1& HOERL FUNCTION

CURVE 13 MODIFIED HOERL FUNCTION

CURVE 14 LOG-NORMAL

CURVE 17 COAX FUNCTION
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DONE
XEQ B

PEN?
RUN

SET FLAG 17?
3.0886 RUN

CURVES 3. 7. 9, 12. 13,
RUN

14 AND 17 RUN

XEQ E

DONE

RUN
SET FLAGS

All seven curves in the edited CRVDAT file

have now been plotted; GRAT, TICK, and

PLTLRL have been executed. LAREL PR of

PLTLPL was used to print the additional

message "Curves 3, 7, 9, 12, 13, 14 and

17".

This is the calculator configuration at the
end of PLTLBL:

CAT 1
LBLUS8 CAT 4

LBLTU8! XYDAT Dede
LBLTUS2 GRAT  P@83

LBLTUS3 TICK  P@78

LBLUS4 PLTLBL P168

END 188 BYTES HPPLOT P18

LBLTMCFC LABELS R622

END 289 BYTES CRYDAT D@z8
LBLTPLTLBL 94.008 xx

.END. 699 BYTES

This is the calculator configuration after

hitting R/S after LAREL E:

 

CAT 1
LBLTUSH CAT 4
LBLTUBI XYDAT Dade
LBLTUS2 GRAT P@83
LBLTUS3 TICK P@78
LBLTU84 PLTLBL Plee
END 188 BYTES HPPLOT P181
LBLMCFC LABELS R822
END 289 BYTES CRYDAT D828
LBLHPPLOT 24.008 xx
END. 1266 BYTES
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XEQ A

SET FLAGS
SF 08
CF 81
CF 82
SF 83
CF 84
SF 85
SF 88
SF 89

RUN

FUNCTION?
NCFC RUN
x MIN?

90.80088 RUN

X MAX?
858.00000 RUN

Y HIN?
-3.80088 RUN

Y MAX?
3.00088 RUN

GRAT DLTAR Y?
1.00088 RUN

NMBR TICKS?
5.000808 RUN

FRAME?
3.00088 RUN

DIGITIZE?
RUN

PEN?
RUN

PEN?
RUN

LINE TYPE?
RUN

CURVE 3
93.25006008

-3.947573542
61.25000808
-1.264648592
67. 258008000
8.197434825
77.250600000
1.719261733
83.25000008
2.6250827169
175.25080808
8.937659231
181. 2500008
8.973832121
187. 2500000
8.983589483
193. 25684000
8.97833478¢

Now, re-plot the edited CRVDAT file, but

this time, plot the percent errors of each

fit. This makes it much easier to see

which curve best fits the data.

FSBO: horizontally-oriented plot

FCB1: no auto execution of GRAT/TICK/PLTLRL

FCB2: full length minor graticules

FS@3: logarithmic X

FCB4: linear Y (NOTE: SHOULD ALWAYS BRE

LINEAR Y WHEN PERCENT ERRORS ARE

REQUESTED)

FS@5: plot percent errors of f(x)

FS@8: print tabulation of % errors

FSB9: pen prompts between curves

Note that the Ymin and Yma» limits have

been re-set to +-3 percent!

The percent errors for each of the 20 input

values are now calculated. For brevity,

not all of the tabulations are shown.

CURVE 3 LINEAR-HYPERROLIC
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199. 2560006
08.953866290
2685.2560000
8.198785816
211.2560000
8.156687832
471.2500000
-1.658584268
981.25608000

-2.2920831873
949. 2500000
-1.647675429

683.2500000
-8.833374767
651.2500000
-8.368851482
699. 2500000
8.858661596
753.2500008
8. 646274008
801.2500088
2.304287698
856. 8000008

PEN?
RUN

LINE TYPE? CURVE 7 PARAROLA
4.000000886 RUN

CURVE 7 note use of other than default line type of

35.25000008
6.8148308611
61.25000000
4.629671421
b7.25800008
2.647223258

Intermediate values

not shown for brevity

699. 2560000
-8.846548759
733. 2500008
-8.971383864
801. 2500000
-8.871116469
850. 6a00008

PEN?
RUN

LINE TYPE?
5.000000088 RUN
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CURVE 9
93. 25800808

-1.738812842
61.25008000

-1.589361118
67.25680000

-1.6784084913

Intermediate values

not shown for brevity

699. 2500000
-1.416676241
733. 2500000
-1.984372600

861.2500000
-1.259654422
850. 8000000

PEN?
RUN

LINE TYPE?
6.0006800088 RUN

CURVE 12
59. 250800600
8.332581917
61.25000008
8.0880645879
67. 250000800

-8. 364598150

Intermediate values

not shown for brevity

699.2560008
-8. 143882348
753.2500008

-8.0816525193
861. 2560008
1.221838594
850. Ga60008

PEN?
RUN

LINE TYPE?
7.000000888 RUN

CURVE 13
99. 256080808
1.143927417
61. 25000000
8.3518531%7
67. 25000000

-8. 469839088

CURVE 9 POWER

CURVE 12 HOERL FUNCTION

CURVE 13 MODIFIED HOERL FUNCTION
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Intermediate values

not shown for brevity

699. 2560000
-8.345539504
733. 2560000

-8.588846542
801. 2560000
8.278150231
850. 6000006

PEN?
RUN

LINE TYPE?
8.000000080 RUN

CURVE 14
39. 25080008
8.746692750
61.25000080
8.278875145
67.250060004

-8.329780163

Intermediate values

not shown for brevity

699. 2500000
-8.2086889823
733. 2500000
-8.301426339
801. 2500004
8.7687118066
850. 8es0008

PEN?
2.000000000 RUN

LINE TYPE?
RUN

CURVE 17
95. 250000880
8.537284097
61.250808008
8.128758842
67.25080000
-8.445618625

Intermediate values

not shown for brevity

CURVE 14 LOG-NORMAL

CURVE 17 COAX FUNCTION
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699. 2500000
-8.221631915
733. 2500000
-8.318731492

861.2500000

8.785451650
850. 6000000

PEN?
RUN

LINE TYPE?
RUN

XEQ GRAT?
3.000080008 RUN

PEN?
RUN

HRX FIX?
RUN

XE@ TICK?
3.00088 RUN

PEN?
2.00808 RUN

LABEL?
3.00888 RUN

EDIT FILE?
3.00088 RUN

EXISTING FILE
PURGE?

RUN

RYN TITLES?
3.00008 RUN

DIELECTRIC DC-375 3 1/8

IN RIGID LINE
FREQUENCY. MHZ
PERCENT ERROR
0K?

3.68000

PEN?

DONE

RUN

RUN

Use the "PEN?" prompt after CURVE 17 (now
the last curve in the CRVDAT file) to

switch to pen colors and sizes desired for

GRAT (default = PEN 1), TICK (default = PEN

2)y and PLTLRBL (default = PEN 1).

GRAT has been called and executed.

TICK has been called and executed.

The "LAREL?" prompt is asking whether

PLTLRPL should be called.

A "yes" response to the "EDIT FILE?" prompt

allows changing line BZ from "attenuation,

dr/100 ft" to "percent error’.

Prompt for pen to be used, since flag 01 is

CLEAR.

 

CAT 1

LBLUS#
LBLTUS! CAT 4
LBL"USZ XYDAT Pods
LBLU83 GRAT  PB83
LBLTUB4 TICK  P@78
END 188 BYTES PLTLBL Plea
LBLYMCFC HPPLOT P18
END 289 BYTES LABELS R622
LBLTPLTLBL CRYDAT De28
END. 699 BYTES 34.008  #xx
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EDTDAT
READP

RUN
CURVE?

17.00800088 RUN
CURVE?

XEQ E

HPPLOT
GETP

XEQ A
SET FLAGS

SF 08
CF al
CF 82
SF 83
CF 84
CF 85
CF 88
SF 89

RUN

FUNCTION?
NCFC RUN

X NIN?
50.00088 RUN

X MAX?
856.680888 RUN

Y HIN?
8.00008 RUN

Y NAX?
.35688 RUN

GRAT DLTR Y?
.85688 RUN

NMBR TICKS?
2.00888 RUN

FRAME?
3.00888 RUN

DIGITIZE?
RUN

PEN?
RUN

Examine the percent errors plot. Select

curve 17 as the best fit. Use EDTDAT to

edit the CRVDAT file so it contains just

curve 17.

Use LAPEL E to exit the curve prompt loop.

Restore HPPLOT to RAM

This is the calculator configuration. Note

that the CRVDAT file size has been reduced

to OB4 (i.e.y, a single curve).

CAT 1
LBL'US®
LBLTUS! XYDAT  DO4@ onLBLU8?
LBLTU83 opei TICK Pe7s8

END 188 BYTES byes pe
LBL*MCFCoL LABELS R822

289 BYTESi CRVDAT DoodLBL HPPLOT 78.000080008  »xxEND. 1266 BYTES ’

Re-run HPPLOT for the one curve judged to

best fit the data

FS@OA: horizontally-oriented plot

FCB1: no auto execution of GRAT/TICK/PLTLEL

FCBZ: full length minor graticules.

FEB3: logarithmic X

FCB4: linear Y

FCB5: plot f(x), not percent errors of f(x)

FCB8: no (X,Y) tabulations

FSO9: pen selections between curves

Select PEN for framing
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PEN?
RUN

LINE TYPE?
RUN

PLOT PTS?

3.00808 RUN

PEN?
RUN

LINE TYPE?
RUN

CURVE 17

PEN?
RUN

LINE TYPE?
RUN

XEQ GRAT?
J.000800088 RUN

PEN?
RUN

MAX FIX?
RUN

XEQ TICK?
3.068088 RUN

PEN?
2.08888 RUN

LABEL?
3.00088 RUN

EDIT FILE?
3.00888 RUN

EXISTING FILE
PURGE?

RUN

RYN TITLES?
J.enae8 RUN

DIELECTRIC BC-375 3 1/8
IN RIGID LINE
FREQUENCY, MHZ
ATTENUATION, dB-18@ FT
0K?

3.00808 RUN

PEN?
RUN

DONE
XEQ B

PEN?
RUN

SET FLAG 17?
3.088 RUN

THE FINAL RESULT: RUN

%EQ E

DONE

Select pen for "X" symbols

Select pen for first curve (CURVE 17)

Select pen for next curve. Since there are

no additional curves in the CRVDAT file,

and since flag 81 is CLEAR, prompts for

whether to execute GRAT, TICK, and PLTLERL

will be made. The "yes" response to the

"EDIT FILE?" prompt allows using the text

editor to change line @2 back to

"attenuation, dR/100 ft".

Use LABEL BR to print additional text.

Exit the loop by manually switching out of

ALPHA mode and executing LAPREL E.

This is the calculator configuration at the

completion of the plot:

CAT 1
LBL "USS CAT 4
LBLUS! XYDAT  DA48
LBLUS2 GRAT P83
LBLU83 TICK Pa78
LBLU4 PLTLBL P188

END 188 BYTES HPPLOT P181
LBLMCFC LABELS RAB\22

END 289 BYTES CRYDAT Deed
LBLPLTLBL 78.908 +
(END. 699 BYTES
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EXAMPLE III

Example 111 demonstrates a linear-log plot. Several

curves are discontinuous where they go negative over

part of their domain. This demonstrates the ability

of HPPLOT to accomodate zero and negative values of X

and Yy even in the log-log mode.

Flag 08 was SET, so a tabulation of (X,Y) values was

printed. Flag B81 was SET, so HPPLOT automatically

called GRAT: GRAT automatically called TICK, and TICK

automatically called PLTLEBL. Flag 09 was CLEAR, so no

pen prompts between curves were made, and a single pen

was used to plot all curves. Flag 83 was CLEAR, so a

plot linear in X was generated. Flag ®4 was SET, so a

logarithmic plot in Y was generated. Flag @5 was

CLEAR, so f(x) instead of the percent errors of f(x)

was plotted.
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NCFA

READP

XEQ A

1.0000080006 ENTER?
10.00000088 RUN

X1=1.00000
Yi=10. 008000

2,00000 ENTER?
106.68808 RUN

X2=2.08000d
Y2=100. 008008

3.00008 ENTER?
1,000.000080 RUN

X3=3. 00000
Y3-=1006. 80008

4.00008 ENTER?
10.0080.00088 RUN

X4=4,00004
Y4=10000. 88400

XEQ E

AUTO SELECT?
3.08008 RUN

MIN RR?

0.00000 RUN

CURVE 1

Y=atbh¥

a= -4,948000808E3
b= 3.887000688E2
RR= 8.319

Make sure the HP41CX is in USER mode. Use

LABEL A to initialize registers and start

the data entry process.

Calculator status at the start of MCFA:

LBLMCFA

. END. 346 BYTES

CAT 4
DIR EMPTY

600.0000 xxx

Calculator status at the end of MCFA:

CAT 1
LBLYMCFA
.END. 946 BYTES

CAT 4
XYDAT Deeg

298. 080080 kk

LAREL E is used to terminate the data entry

portion. The four input pairs have been

stored in the XYDAT file in extended

memory, created by MCFA. MCFR is now

called from digital cassette drive.

Calculator statue at the start of MCFPR:

CAT 1
LBLTMCFE
. END. 1491 BYTES

CAT 4
XYDAT Deas

290. 80688 Xk¥

MCFP prompts whether automatic curve

selection is desired. Any non-zero entry

1s interpreted as "yes".

An RR of zero is used to insure that all 20
curve types are fitted.

MCFP now proceeds to print the least-
squares curve fits to all 20 curve types.

CURVE 1 LINEAR
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CURVE 2
Y=1/(atbX)
a= 1.849500006E-1
b= -3.0887000060E-2
RR= 8.519

CURVE 3

Y=atbX+c/X

a= -2.517791685E4

b= 7.434482966E3

c= 1.798925346E4

RR= 08.682

CURVE 4
Y=atb/¥

a= 7.228461529E3
b= -8.545846145E3
RR= 8.829

CURVE 5
Y=X/(aX+b)
a= -4.529238762E-2
b= 1.482892386E-1
RR= 8.925

CURVE ©
Y=atb/X+c/¥t2
a= 2.429287500E4
b= -7.838748224E4
c= 5.414335937E4
RR= 8.319

CURVE 7
Y=a+bX+cXt2
a= 6.197508008E3
b= -8.856500064E3
c= 2.227586006E3
RR= 8.886

CURVE 8
Y=1/[c+a(¥tb)12]
a= 2,227580808E-2
b= -3.192929293E8
c= -1.876411378E-2
RR= 8.886

CURVE 9
Y=aXtb
a= 6.723722146E8
b= 4.846766835E8
RR= 8.94]

CURVE 18
Y=aXt(bX)
a= 1.368334663E1
b= 1.228193336E8
RR= 8.984

CURVE 2 RECIPROCAL

CURVE 3 LINEAR-HYPERROIL.IC

CURVE 4 HYPEREOLA

CURVE L
n RECIPROCAL HYPERROLA

CURVE & SECOND ORDER HYPERROLA

CURVE 7 PARAROLA

CURVE & CAUCHY DISTRIBUTION

CURVE 9 POWER

CURVE 1@ SUPER GEOMETRIC
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CURVE 11
Y=aXt(b/X}
a= 1.889507628E1
b= 1.368575397E1
RR= 8.398

CURVE 12
Y=a(btX) (Xtc)
a= 9.999999956E-1
b= 1.0000008082E1
c= 8.000000000E0
RR= 1.068

CURVE 13
Y=a(bt1/¥) (Xtc)
a= 6.946887176E-4
b= 1.454571843E4
c= 1.8114753175¢E1
RR= 6.997

CURVE 14
Y=abXPL[(1/c)(b-LNX)t2]
a= 7.93656108706E8
b= -3.120848864E-1
c= 4.857833756E-1
RR= 0.999

CURVE 15
Y=a+bLNX
a= -1.768699288E3
b= 5.721991545¢E3
RR= 8.239

CURVE 1&6
Y=1/(a+bLNX}

a= 8.647488753E-2
b= -7.388844464E-2
RR= 8.763

CURVE 17
Y=a+bSQRT(X)+cX
a= 3.588591@a3t4
b= -5.668518490E4
c= 2.186767910E4
RR= 8.783

CURVE 18
Y=abtX
a= 9.999999958E-1
b= 1.080800080802E1
RR= 1.068

CURVE 19
Y=abt(1/X}
a= 2.285463819E4
b= 2.696386374E-4
RR= 8.794

CURVE 11 MODIFIED GEOMETRIC

CURVE 12 HOERL FUNCTION

CURVE 13 MODIFIED HOERL FUNCTION

CURVE 14 LOG-NORMAL.

CURVE 15 LOGARITHMIC

CURVE 16 RECIPROCAL LOG

CURVE 17 COAX FUNCTION

CURVE 18 MODIFIED POWER

CURVE 19 ROOT
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CURVE 208

Y=abXP[(1/c)(X-b)*2]
a= 0.008000000E0
b= -9.218348132E7
c= 8.800008000E7
RR= 1.668

XE@ EDTDAT?

SET FLAGS
RUN

CURVE z@ NORMAL DISTRIBUTION

CURVE 20 didn’t do too well! The "a"

coefficient came out equal to zero, and the

adjusted coefficient of determination came

out equal to one. This underscores that

the RR should be only considered as an

indication that a curve is worth plotting

to see how well it fits the data.

This is the calculator configuration at the

end of MCFR:

CAT 1 CAT 4
LBLTMCFB XYDAT Deas
.END. 1491 BYTES CRYDAT Dade

908.008 xx

The coefficients for all curves have now

been calculated and printed. A data file

has been created in extended memory, called

CRVDAT, containing the curve number,

adjusted coefficient of determination, and

coefficients ay by and cy, for each curve.

MCFP now prompts "XEQ EDTDAT?" The R/S

response is interpreted as "no", causing

program PLTPRP to be called from digital

cassette drive. PLTPRP takes several

minutes to run, as it calls UBB, HPPLOT,

GRAT, TICK, PLTLRL, and MCFC from digital

cassette drive and places these programs

into RAM and into extended memory, as

appropriate. Upon completion of PLTPRP,

HPPLOT is in RAM and has prompted "SET

FLAGS". The calculator configuration at

the completion of PLTPRP is as follows:

CAT 1
LBLUS®
LBLTUSI CAT 4
LBLTU82 XYDAT Deas
LBLTU83 CRYDAT Dass
LBLTU84 GRAT P@83
END 188 BYTES TICK Pe78
LBLYNCFC PLTLBL Pied
END 289 BYTES HPPLOT Pi8I
LBLTHPPLOT 38.00000808  *xx
END. 1266 BYTES
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SET FLAGS

FUNCTION?
MCFC
X MIN?

1.08080
X WAX?

3.80000
DELTR X?

. 8566040
GRAT DLTR X?

. 56068
NMBR TICKS?

9.00000
Y HIN?

9.080008
Y MAX?

9,000, 80000
FRAME?

3.80800
DIGITIZE?

PEN?

PEN?

LINE TYPE?

PLOT PTS?
3.80000

1

18

1,08

16.00

CURVE 1
1.88

-1,853

1.85
-1,698

XEQ A

CF 00
SF 81
CF 82
CF 83
SF 84
CF 85
SF a8
CF 89
RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN
1.00006
8.80000

2.80008
6.60808

3.00004
8.608008

4.00000
8.00000

CELELLL
. 860860
#osaana
. 650088

LAREL A of HPPLOT is used to start the

plotting process.

FCOB: vertically-orinted plot

FS@1: auto execution of GRAT/TICK/PLTLERL

FCOZ: full length minor graticules

FCB3: linear X

FS@4: logarithmic Y

FC@5: plot f(X), not percent errors of f(X)

FS@8: print (X,Y) values

FCO?: no pen prompts between curves;

whatever pen is selected at the start

of the plotting process will be used

for all curves

Specifying MCFC as the called function

causes flag B06 to be SET and invokes

special subroutines in HPPLOT to cause

automatic plotting of "X" symbols at each

point in the XYDAT data file in extended

memory, and the plotting of each curve type

found in the CRVDAT data file in extended

memory.

These are the four input pairs in the XYDAT

data file. Note that only the first three

pairs are plotted, as the last pair is off-

scale.

Note that HPPLOT accomodates negative f(X)

values in the log mode! The plotted curve

is simply discontinuous over X values

resulting in negative f(X)’s.
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1.100080000

-1,544. 3600006
1.156060000

-1,389. 950000
1.208000000

-1,235.660000
1.250008000

-1,0881.250000
1.306000000

-926. 90080000
1.350080000

-772.5500000
1.4808000000

-618.2008000
1.456000000

-463. 8500000
1.560000000

-389. 5680000
1.550000000

-153. 1580600
1.6060080000

-8. 880000000
1.650080000
153.5500008
1.760000000
387. 9000800
1.75860800006
462. 2500000
1.80066800000
616.60008006
1.8508000008
778.95000008
1.966000000
925.30000006
1.95008008008

1,879. 656000
2.000000008
1,234. 080000

Intermediate values

not shown for brevity

2.900000080
4,012. 380000
2.950800000

4,166.650000
3.0080000000

4,321.600000

CURVE 2
1. 0008080008
13.49892009
1.850000088
13.78616283
1. 10840008
14,08589579

Intermediate values

not shown for brevity

2. 968000000
64.82141708
2. 950000000
72.82794684
3.0860000000
81.83727715

CURVE 3
1.000000000
245.7462500
1.850000000

-239.1647108
1.160000000

-646.20801300

Intermediate values

not shown for brevity

2.3008000000
-257. 36886080
2.3500080080

-52.861780080
2.4080000000
168.1791608
2.4500000008
378.9294708
2.500000000
683.7985608
2.550000008
834.4265308
2.680000000
1,878.481118
2.650000000
1,311.655158
2.706000008
1,557.664220
2.750000008
1,808.244628
2.800000000
2,863.151430
2.850000008
2,322.156968
2.900000008
2,585.049198
2.950000000
2,851.630518
J.000000000
3,121.716458

CURVE 4
1.00060800000

-1,317.384616
1.858000008

-918.4395¢618
1.1000000800

-548.4895128
1.156800008

-282.78903248

1.206600000
186.92308750
1.256000000

391.7846130
1.3680000000
654.7337250
1.350000000
898.20851256
1.4080060000

1,124,285711

Intermediate values

not shown for brevity

2.980600000
4,281.618831
2. 950000000

4,331.564531
3. 600000800

4,379.846147

CURVE 5
1.00800600008
18.52665674
1.850000008
11.32291461
1.100880800
12. 15983681

Intermediate values

not shown for brevity

2.980000004
324,3289729
2.9500000800
441.8282735
3.0080000000
679.9163091

CURVE 6
1.60880000048
128.7521308
1.850060000

-1,176.856318
1. 168000000

-2,149.167238
1.150008000

-2,868. 429500
1.2008000000

-3,363.8085884
1.250000008

-3,781. 3687948
1.3000080000

-3,9086. 159858
1.35060880008

-4,0084, 376948
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1.480600000
-4,816.877948

1.4508060000
-3,960. 390166

1.5008800000
-3,848.397884

1.356000000
-3,691.823480

Intermediate values

not shown for brevity

2.0880000000
-1,325.826288

2.850008000
-1,822.289608

2. 10880006000
-718.9965108
2.158080000

-416.20861100
2.280000008
-114.7966108
2.250000000
184.5341306
2.3080600004
481.1831708

Intermediate values

not shown for brevity

2.900000004
3,728.268686
2.95008008006

3,969.352604
3. 8800000008

4,206.3089748

CURVE 7
1.680008004
374.50000806
1.850000006
288.2937508
1.100680000
37.22500000
1.156080004

-114.7862508
1.200000008

-253. 50088008
1.25680800800

-385. 1562508
1.3080680000

-383. 6750008

Intermediate values

not shown for brevity

2.458000000
-153. 6362508

2.560060000
-6. 875080000
2.556000000
153.8437500
2.6860080000
324. 1060006
2.650000000
986.2937506
2.780000000
699. 6250000
2.756000000
984.8937500
2.806000000
1,119.7006800
2.850000000
1,346.443750
2.9800800000
1,384, 325000
2.950000000
1,833.343758
3. 680000000

2,893.500000

CURVE 8
1.060668000000
10. 37828863
1.6508000000
18.92586461
1.100860608000
11.51964244

Intermediate values

not shown for brevity

2.480000000
388.5467585
2.4500080000
653.4679564
2.500000008

-14,545.44183
2.5506006000

-642.4412513
2.6080000000

-348.9478278
2.6500008006
-238.2851269
2.70800080080

-186.8547658
2.758000800
-196.3958916
2.8000000800

-136.5187782
2.850000004
-122.7813825
2.900080000

-112.9592491
2.950060800

-185.8250844

3. 000080000
-186. 6542520

CURVE 9

1.0866008000
6.723722146
1.850000000
8.517444910
1.1660088006
18.67162163

Intermediate values

not shown for brevity

2.9806000000
1,171.566418
2.950000000
1,272.703234
3. 060800000
1,380.717566

CURVE 18

1.800000000
13.68334663
1.8500000080
14.57196626
1. 10608080000
13.96375773

Intermediate values

not shown for brevity

2. 9800880084
686.9483363
2.950800000
689.3588169
3. 880800000
783.7663739

CURVE 11
1.9008080000
18,089587828
1.0850080008
18,4743499%
1. 1000800808
31.15388825

Intermediate values
not shown for brevity

2.706060000
1,207.717247
2.7568000000
1,2087.463608
2.800060000
1,285.366484
2.850000000
1,281.596322
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2.9080600000
1,196.314632
2.956000000
1,189.673637
3.800008000
1,181.816088

CURVE 12
1.0800600000
9.999999976
1.856600000
11.22018451
1. 186086080040

Intermediate values

not shoun for brevity

2. 980080600
794.3282333
2. 950000000
891.2509389
3.0800000000
1,600, 800001

CURVE 13
1.000880800
18. 16463011
1.858000000
18.48623136
1. 188600008
11.88579094

Intermediate values

not shown for brevity

2. 900000008
968.08199271
2. 950000800
1,011.614328
3.800000008
1,135. 864987

CURVE 14
1.060000000
18.88194855
1.850000000
18.93162981
1. 106680008
11.93812169

Intermediate values

not shown for brevity

2.750808000
993.0544833
2.860808000
669.8198585
2.850808000

2.908080000
847.3365286
2. 950000000
952.2413979
3.606000000
1,869.537518

CURVE 15
1.086000000

-1,768.699288
1.056000000

-1,489.522381
1. 1866868000

-1,223.335245
1.156000000

-968. 9826353
1.200800000

-725.4568820
1.256000000

-491.8737748
1.308000000

-267.4531858
1.350000800

-31.508334788
1.40860060000
156.5920856
1.450000006
337. 3842400

Intermediate values

not shown for brevity

2.9000000800
4,323.566547
2.956800000

4,421.3808748
3. 000080000

4,3517.550941

CURVE 16
1.800000000
11.356416857
1.850080000
12.86718499
1.1066080000
12.58931346

Intermediate values

not shown for brevity

2.73608068008
835.204408539
2. 8660000080
96.10517267
2.850000808
189.9189235

2.966000000
127.9966435
2.950000000
152.6773376
3.600000000
188.3933449

CURVE 17

1. 680000000
348.4042300
1.856000000
43.91879000
1.100000000

-227.6617308
1.158680000

-468.5571308

Intermediate values

not shown for brevity

2.356080608080
-299. 14940806
2.4908000000

-124.0354708
2. 450080000

68.59492006
2.580000000
254.4519600
2.350800000
457.2602000
2. 680080000
668. 7575600
2.630000008
888. 6946508
2.7800800808
1,116.833658
2.750000608
1,352.947828
2.800000000
1,596.828518
2.850000000
1,848.244868
2.9808000008

2,187.823004
2.950000000

2,372.963568
3. 00e000000

2,645.891898

CURVE 18
1.60868000000
9.999999978
1.8580080008
11.22@18451
1.10800800000
12.58925489

Intermediate values 753.5725624 not shown for brevity
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2.9000680090
794. 3282353
2.956806000
891.2569389
3.600060000
1,000.0800001

CURVE 19
1.8600080000
6.162310663
1.850006000
9. 113956644
1.18600600006
13.808825712

Intermediate values

not shown for brevity

2.9006000000
1,343.399314
2.956060000
1,489.501745
3.600080000
1,476.498861

CURVE 208
1.08008060000
0. 800060000
1.8506860000
8. 680000000
1.106060808
0. 0868000008

Intermediate values

not shown for brevity

2.900008008
8.8086880000
2.95008680008
#.0080600000
3.008080800000 All done plotting the Z@ curve types.

8. 0080080000 Since flag @1 is SET, HPPLOT automatically

executed GRAT, TICK, and PLTLEL. Pecause

no LARELS text file existed in extended

memory, PLTLRL defaulted to the text editor

mode even though flag @1 was SET. The text

editor was then used to create three lines

of text.

RVN TITLES?
3.00008 RUN

TITLE TEXT

X-AX1S TITLE PLTLPL automatically branched to LAREL E,
Y-AXIS TITLE secured the pen, printed "DONE", and
0K? stopped program execution. The subsequent

3.00008 RUN "R/S" caused HPPLOT to be called from
DONE extended memory, overwriting PLTLPL.

RUN HPPLOT then prompted "SET FLAGS".
SET FLAGS
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This is the calculator configuration at the
completion of PLTLRL:

CAT 1
LBL U88 CAT 4
LBLTUSI XYDRT Deas
LBLUS2 CRVYDAT Dage
LBLTUS3 GRAT  P@83
LBLTUS4 TICK P78
END 188 BYTES PLTLBL P16
LBLMCFC HPPLOT Pi81
END 289 BYTES LABELS A822
LBLPLTLBL 34.000  *xx

END. 699 BYTES

Note that PLTLRBL created a size 022 ASCII

text file in extended memory, called

LABELS.

This is the calculator configuration after

HPPLOT has been returned to RAM by PLTLRL:

LR Hr CAT 4
(orion XYDAT DBS

, CRVDAT D@seLBL'US?
, GRAT  P8S3LBL'US3
. TICK P@78LBL US4

PLTLBL P1080END 188 BYTES
. HPPLOT P181LBLTHCFC

LABELS R822END 289 BYTES e000 wes
LBL HPPLOT :
END. 1266 BYTES
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EXAMPLE IV

Example IV demonstrates the the DIGITIZE option. A

graph can be drawn with the lower left and upper right

pointes determined buy digitization. For example, a

graph can be made to fit on this sheet (the plotted

function is Y=Xsin(1/X)):

0.4

-0.1

-0.2 
-0. 3, > 2 S d S on % 9
oo 8 > © © ©

This allows creating a graph in smaller areas.

Alternatively, the DIGITIZE option could be used to

plot onto pre-printed graph paper, or to plot onto an

existing graphy, to see how well a curve fit matches

the source graph.

SAMPLE X-AXIS
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XYDAT Dees
CRYDAT Doge
GRAT PO83
TICK  P878
PLTLBL P1088
HPPLOT P181
LABELS R622

34.00000006

CRYDAT

PLTPRP

XSIN1/

PACKING
HPPLOT

SET FLAGS

FUNCTION?
XSINL/
X HIN?

-. 40088

X NRX?
. 48008

DELTA X?
.aa100

GRAT DLTA X?
. 16888

NMBR TICKS?
3.80008

Y NIN?
-. Ja0ae

Y MAX?
. 40800

GRAT DLTA Y?
. 16888

NMBR TICKS?
3.00008

FRAME?
3.00008

CAT 4

*k%

PURFL

RERDP
RUN

READP
GTO ..

GETP

XEQ A

CF a2
SF a1
CF 82
CF 83
CF 84
CF a8

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUM

First purge any existing CRVDAT or POLYN

data files from extended memory; then use

the PLTPRP program to configure the

calculator for plotting. Then load and

PACK program XSIN1/. Finally, call HPPLOT

from extended memory, but do not PACK.

Note that a LABELS text file exists from

Example III.

CAT 1
LBLTUS® CAT 4
LBLTUS1 XYDART Dees
LBLTU82 LABELS Re22
LBLTU83 GRAT Pe83
LBLTUS4 TICK  P878
END 188 BYTES PLTLBL P1688
LBLTXSIN1/ HPPLOT P181
END 24 BYTES 116.0000008  *#x
LBLTHPPLOT
.END. 1265 BYTES

Use LAREL A to start HPPLOT

FCO: vertically-oriented plot

FS@1: auto execution of GRAT/TICK/PLTLERL

FCaz: full length minor graticules

FCB3: linear X

FCB4: linear Y

FCO8: no tabulation of (X,Y) values

Note: Flag 09 doesn’t matter since the

called function is not MCFC or POLY

Flag @5 doesn’t matter since HPPLOT will

automatically CLEAR flag 085 if the called

function is not MCFC or POLY
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DIGITIZE?
3.86000

NEW POINTS?
3.80000

INSERT SIGHT

RMYE SIGHT

PEN?

PEN?

DONE

RUN

RUN

RUN

RUN

RUN

RUN

Any non-zero answer to the "DIGITZE?"

prompt is interpreted as "yes".

The "NEW POINTS?" prompt must be answered

"yes", since this is an initial setting of

the plot boundaries by digitization

HPPLOT prompts for a digitzing sight to be

placed in stall 2

Digitize the plot boundaries using the

plotter front panel controls. Set the

lower left point first, then the upper

right point. The lower left point is at

the rear of the plotter, next to the on-off

siwtch and AC power cord. The upper right

ies at the front of the plotter, next to the

plotter’s keyboard.

Prompt to remove digitizing eight

Prompt for pen to be used for framing

Prompt for pen to be used for plotting

The function has been plotted; GRAT, TICK,

and PLTLRL have been executed. Since a

LABELS file already existed in extended

memory, from Example 111, that file was

automatically used since flag 01 was SET.

Note that the title, X-axis, and Y-axis

labels are still printed at the positions

shown in the Appendix. If this is a

problem, insure that a LARELS file does not

already exist, or that flag 01 is CLEAR.

This will keep PLTLREL from automatically

labeling the plot.

Calculator configuration at the end of

Example IV:

CAT 4
CAT 1 XYDAT Does

LBL"Uge LABELS AB22
LBL"UB1 GRAT  PB83
LBL"UE2 TICK  P878
LoLue PLTLBL P1608
LoL 168 BYTES HPPLOT Pol i"

LBLTXSIN1/
END 24 BYTES
LBLTPLTLBL
END. 698 BYTES
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Program listing for Y=Xsin(1/X):

BleLBL "XSI
N1-
82
83
a4
as
86
ar’
88

RAD
ENTERT
x="?

GTO B81
1X
SIN
sk

B89<eLBL G1
186 DEG
11 RTH
12 -END.

 

CURVEPLOT EXAWRLE IV PAGE 117

 



 

 
ge

CRYDAT

EXAMPLE V

Example V demonstrates polynomial curve fitting

program POLYN. First, set the HP41CX to SIZE 043.

Then load POLYN from digital cassette drive. Insure

that USER mode is set. Start the data entry process

bu executing LABEL A. For comparison purposes, the

same twenty points used in EXAMPLE II will again be

used.

Be cautioned that a polynomial curve fit may be "ill

behaved" outside of the range of fitted data.

Extrapolate with care.

Assume that EXAMPLE II was the last program

run. The calculator configuration is as

follows:

CAT 1

LBLTUSA

LBLTUSI CAT 4

LBLTUS2 XYBRT Dede

LBLTU83 GRAT Pasi

LBLTUS4 TICK Pa?78

END 188 BYTES PLTLBL Pleé

LBLYMCFC HPPLOT P181

END 289 BYTES LABELS A822

LBLTPLTLBL CRYDAT D8g4

. END. 699 BYTES 78.6888 EE

Clear all programs from main memory using

the PCLPS command. Purge the CRVDAT file

PCLPS from extended memory. Restore the plotter
buffer registers to available memory.

PURFL

The calculator configuration is now as

follows:
PCLBUF

CAT 4

XYDAT Dade

GRAT Pag

TICK P8783

PLTLBL Pid@

HPPLOT P18

CAT 1 LABELS A822

.END. 87 BYTES 84.008 kk
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SIZE 843 Set the HP41CX to SIZE 043. Load POLYN

 

POLYN RERDP from digital cassette drive. Insure that

YEQ i USER mode is set. Start the data entry

INITIALIZING process by executing LAREL A.

X1, Y1?
» ENTER First (X,Y) point

X1=55. 25800
Y1=8.87200

X2, 12?
61.25 ENTER?
876 RUN Second (X,Y) point

X2=61.25000
Y2=8. 87608

X3, Y3?
67.25 ENTER?

.88 RUN
X3=67.25008
Y3-9. 83008

X4, Y4?
77.25 ENTER?
886 RUN

X4=77.25008
Y4=0. 88689

¥5, 5? X18, Y18? X15, 15?

889 RUN 138 RUN .245 RUN

X5-83. 25008 X18=199. 25008 X15=549. 25000

¥5-8. 82988 Y10=0. 13808 ¥15-8. 24508

%6, Y67 X11, Y117 X16, Y16?

175.25 ENTERt 2083.25 ENTERt 683.25 ENTER?
13 RUN 141 RUN .258 RUN

%6=175. 25608 X11=285. 25088 X16=683. 25000

Y6=0. 13089 Y11=0.14188 Y16=0. 25808

X7, Y7? Riz, Y127 X17, Y177

181.25 ENTERS 211.25 ENTER 651.25 ENTER?
132 RUN ] 142 RUN 27 RUN

X7=181.25008 X12=211.25008 X17=651. 25089
Y7=0. 13200 Y12=0. 14308 Y17-8. 27698

X8, Y8? R13, ¥13? X18, Y18?

134 RUN .223 RUN .282 RUN

¥8=187. 25008 X13=471.25008 X18=699. 25009

Y8=8. 13499 ¥13=8.22300 Y18=8. 28209

Xa, Y97 K14, Y14? X19, Y19?

193.25 ENTER? 981.25 ENTER? 753.25 ENTER?

136 RUN 233 RUN 295 RUN

¥9=193. 25088 X14=081.250808 %19=753. 25608

Y9=8. 13608
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X28, Y28?
861.25 ENTER?

.383 RUN
X28=881.25000
Y26=8. 38308

X21, Y21?

XEQ E
MIN, t, MAX?

1 ENTER
7 RUN

SI1ZE=49

Bi=3.089E-4
B@=6.939E-2
RR=8. 98986

SIZE=35

B2=-1.836E-7
B1=4.568E-4
B@=3.223E-2
RR=8.99883

S1ZE=63

B3=2.445E-18
B2=-4.887E-7
B1=5.59%E-4
BA=4.442E-2
RR=8.99984

SIZE=73

B4=-5.788E-13
B3=1.187E-9
B2=-9.763E-7
B1=6.458E-4
B@=4.037E-2
RR=8.99932

Last (X,Y) point. Use LABEL E to terminate
the data entry portion of POLYN.

POLYN now prompts for the lowest and
highest order polynomials to be fitted.
The lowest possible order is one (first
order, or linear) and the highest possible
order is nine. If only a single order
polynomial is desired, enter the same
integer twice.

POLYN will now calculate the least-squares
polynomial coefficients for all requested
orders. POLYN will automatically PSIZE as
required for the higher order matrices. of
course, sufficient room must be available
for the expanding SIZE.

FIRST-ORDER POLYNOMIAL COEFFICIENTS

SECOND-ORDER POLYNOMIAL COEFFICIENTS

THIRD-ORDER POLYNOMIAL COEFFICIENTS

FOURTH-ORDER POLYNOMIAL COEFFICIENTS
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SIZE=85

BI=1.246E-15
B4=-3.332E-12
B3=3.389E-9
B2=-1.737E-6
B1=7.561E-4
B6=3.619E-2
RR=8.99993

SIZE=99

B6=-1.813E-17

B5=2.758E-14
B4=-2.959E-11
B3=1.611E-8
B2=-4.793E-6
Bi=1.882E-3
BO=2.444E-2
RR=8.99998

SIZE=113

B7=-1.9808E-28

B6=4.908E-17
B5=-4.299E-14
B4=1.281E-11
B3=2.573E-9
B2=-2.579E-6
B1=9.127t-4
B8=2.918E-2
RR=8,99998

XEQ PLTPRP?

FIFTH-ORDER POLYNOMIAL COEFFICIENTS

SIXTH-ORDER POLYNOMIAL COEFFICIENTS

SEVENTH-ORDER POLYNOMIAL COEFFICIENTS

The last polynomial order has been

calculated. POLYN now prompts

Any non-zero response is interpreted as
"yes" .

This is the calculator configuration at the

end of POLYN, before PLTPRP has been called

to re-configure the calculator for

plotting:

£aT 1
LBLTPOLYH
. END. 882 BYTES

GRAT
TICK
PLTLBL
HPPLOT
LABELS
XYDAT
POLY1
POLYZ
POLY3
POLY4
POLYS
POLY®
POLY?

"XEQ PLTPRP?"

CAT 4
pag
Pare
Pie
P181
A822
Dada
Deas
Dag4
Deas
Dass
Dee?
Dang
Daeg
28.080888 xxx   
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3.800060 RUN PLTPRP takes several minutes to run, and

SET FLAGS leaves the HP41CX configured as follows:

CAT i CAT 4

LBL'USS LABELS AB22

LBLTUSI XYDAT Dede

LBL"U8? POLY! Deez

LBL"U83 POLY2 Deed

LBLTUS4 POLYZ Dees

END 188 BYTES POLY4 Dede

LBLTPOLY POLYS Dee?

END 121 BYTES POLY6 Dees

LBLTHPPLOT POLY? D@@9

END. 1266 BYTES GRAT P83
’ TICK  Pe78

PLTLBL P68
HPPLOT P181

28.0088 sxx

YEG A Execute LABEL A to start the plotting

SET FLAGS Process.
CF 8a .
CF 61 FCO: vertically-oriented plot
CF 82 FCB1: no auto execution of GRAT/TICK/PLTLEL
SF 93 FCB:: full length minor graticules
CF 84 FS@3: logarithmic X

CF 85 FCB4: linear Y

SF 88 FCO5: plot f(x), not % errors of f(x)
SF #9 FS@8: print (X,Y) tabulation

RUN FSB?: pen prompts between curves

FUNCTION?

POLY RUN

X HIN?

08. 688800 RUN

X MAX?

858. anAA4 RUN

Y MIN?

8.00060 RUN

Y Hax?

. 35888 RUN

GRAT DLTA ¥?

. 85688 RUN

NMBR TICKS?
5.808088 RUN

FRAME?

3.00008 RUN

DIGITIZE?
RUN

PEN? - Select the framing pen
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PEN?
RUN Select the pen for plotting the "X" symbols

LINE TYPE?
RUN Any non-zero response to the "PLOT POINTS?"

PLOT PTS? prompt causes "X" symbols to be plotted at

3.00000 RUN each (X,Y) pair in the XYDAT file

55.25008
8.07200 Start plotting the input data points

61.25008

0.87600

67.25000

0.08080

77.25008

8.08600

Intermediate values

not shown for brevity

733. 25006
8.29564

8081.25008
8.30300

PEN?

2.00008 RUN Select pen and line type for first-order

LINE TYPE? plot; mark pen color used on printout, if

RUN desired

ORDER=1
50.00000 FIRST-ORDER plot

8.088484
39. 80080
8.88638

68. 60080
8.88793

65. 00868

Intermediate values
not shown for brevity

750.80808
8.368109

800. 6a060
8.31634

850. based
8.33198
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PEN?
2.00000 RUN

LINE TYPE?
RUN

ORDER=2 SECOND-ORDER plot

58. 80000
8.87461

35. 80000
8.687680

60. 80000
8.67898

63. 80000
8.08114

Intermediate values

not shown for brevity

758. 80000
8.29133

800. 6a006
8.30016

858. 060000
8.36783

PEN?
2.08088 RUN

LINE TYPE?
RUN

ORDER=3 THIRD-ORDER
56. 60008 Plot
8.87122

95. 000088
8.87378

64. 80008
8.87631

65. 00008
8.87882

Intermediate values

not shown for brevity

750. 80006
8.29263

800. Bade
8.38479

850. 6Aa0d
8.31744

PEN?
2.00088 RUN

LINE TYPE?
RUN
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ORDER=4 FOURTH-ORDER plot

38.00808
8.87036

39. 80004
8.87312

68. 200048
8.87585

63. 080008
8.87833

Intermediate values

not shown for brevity

738. 80008
8.29338

80d. aad00
8.38313

850.9000
8.31114

PEN?
2.00888 RUN

LINE TYPE?

RUN

8.66976
39. 80008
8.07273

60.00600
8.87563
6.00008
8.87848

Intermediate values

not shown for brevity

750. 08000
8.29298

800. 00000
8.38339

850.000800
8.31373

PEN?
2.00008 RUN

LINE TYPE?
RUN  
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ORDER=6
6.000080
0.86839

33. 80086
8.87186

66. 600600
8.87521

63. 80000
8.87843

Intermediate values

not shown for brevity

750. 68008
8.29397

800. 60000
8.3829

850. 60008
8.38561

PEN?
2.00808 RUN

LINE TYPE?
RUN

ORDER=Y
56. 84908
8.86867

55. 60008
8.87202

68. 86008
8.87526

65.080008
8.87841

Intermediate values

not shown for brevity

750. 80004
8.29421

800. ve000
8.368291

850. 00608
8.308138

PEN?
A

LINE TYPE?

SIXTH-ORDER plot

SEVENTH-ORDER plot

 XEQ GRAT?
RUN

3.000000088 RUN

All curves have been

prompts "XEQ GRAT?",

CLEAR.

plotted. HPPLOT now

since flag @1 is
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PEN?

RUN
MAX FIX?

RUN
XEQ TICK?

3.88008 RUN
PEN?

2.80808 RUN
LABEL?

3.00880 RUN

EDIT FILE?
3.000086 RUN

EXISTING FILE
PURGE?

RUN
RYN TITLES?

3.00008 RUN
DIELECTRIC DC-375 3 1/8
IN RIGID LINE
FREQUENCY, MHZ
ATTENUATION, dB/168 FT
0K?

3.00888 RUN
PEN?

RUN
DONE

RUN
SET FLAGS

Major graticules pen selection

Use default line type of 1

Use default MAX FIX of 3

GRAT and TICK have now been called from

extended memory and executed. TICK prompts

"LABEL?7"§ a "ues" response causes PLTLRL to

be called from extended memory, overuriting

TICK. PLTLRBRL prompts "EDIT FILE?" since a

LARELS file was found to exist from a prior

run. Entering the text editor mode shows

that the LAPELS file from EXAMPLE II is

also appropriate for EXAMPLE V. PLTLERL

next prompts "RVW TITLES?" a "yes"

response causes the text file to be printed

on the peripheral printer for review.

Finding the text satisfactory, a "yes"

response 1s made to the "OK?" prompt.

PLTLRBL then proceeds to label the plot.

This is the calculator configuration at the

end of PLTLRL:

CAT 1 CAT 4

LBL USA LABELS A822

LBLTUSI XYDAT Deda

LBLTUS? POLY! D983

LBLTUS3 POLYZ D884

LBL TUS4 POLY3 Dees
END 188 BYTES POLY4 Deas

LBLTPOLY POLYS Des?
END 121 BYTES POLY Dae2

LBLTPLTLBL POLY?  D@89
END, 699 BYTES GRAT ~~P@83

TICK  P@78
PLTLBL Plage

HPPLOT P18]

28.804 xk¥

A "R/S" after the "DONE" display causes

PLTLRL to call HPPLOT from extended Memory,
overwriting itself.
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The higher order polynomial curves match

the data so well it is difficult to tell

which curve best fite the data, or the

lowest order polynomial which fits the data

to the user’s required precision.

Therefore, re-plot the seven curves with

flag @5 SET, so the percent errors of f(x)

are plotted instead of f(x).

XEQ A

SET FLAGS FCO@: vertically—-oriented plot

CF 88 FCO1: no auto execution of GRAT/TICKPLTLEL
CF 81 FC@Z: full length minor graticules

CF 82 FS@3: logarithmic X
SF 83 FCO4: linear Y
CF 84 FS@5: plot percent error of f(x)

SF 85 FS@8: tabulate (X,Y) values

SF 08 FSB9: pen and line tupe prompts between

Fo curves

FUNCTION? RUN The prior function name, Xmin, and Xmas:

X NIN? U values are re-used if no entry ies made

RUN

X MAX?

RUN

Y MIN? i
-3.00000 RUN Note that the Ymin and Ymax values have

Y NAY? been re-set to +-3%

3.60088 RUN
GRAT DLTA ¥?

1.00808 RUN

NMBR TICKS?
5.00888 RUN

FRANE?
3.00000 RUN

PICITIZE? Pen selection for framing

RUN

PEN? Note that there is no "PLOT PTS?" prompt
RUN when flag @5 is SET, as the ordinate is a

Percent errors scale, and not an f(x) scale

The percent errors of f(x) are now printed.
PEN? For brevity, intermediate values are not

RUN shown.

LINE TYPE?
RUN Pen selection for FIRST-ORDER percent

errors plot

ORDER=1

95. 25000000

28.08253668

61.25800008

16.20133487

67.25000000

12.76825171

77.250000800

8.437189128

Intermediate values

not shown for brevity
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733.2500000
2.464554915
861.2560000
4.5947646260
850. 8000060

PEN?
RUN

LINE TYPE?
4.006008006 RUN

ORDER=2
93. 25000000
6.814831153

61.250000048
4.629671882
67.25000000
2.647223658
77.25800008
8.4888936065

Intermediate values

not shown for brevity

753.2500008
-8.971383797
801.2500000

-8.871116271
850. sa0a808

PEN?
RUN

LINE TYPE?
5.000000088 RUN

ORDER=3
39. 258008680
2.6456208258
61.25086806
1.233747618
67.25800000
-8.876873738
77.25000000

-1.314282628

Intermediate values

not shown for brevity

753. 2500000
-8.5480854712
801.2500004
8.692168028
850. 6600000

Pen selection for SECOND-ORDER Percent
errors plot

Pen selection for THIRD-ORDER Percent
errors plot
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PEN?
RUN

LINE TYPE?
6.000000000 RUN

ORDER=4
935. 25008008
1.751183417
61.25000086
8.687861592
67.250800006

-8.338573508
77.250800000
-1.217121488

Intermediate values

not shown for brevity

753.2580000
-8.320186712
801.2500000
8.115699637
850. 80006006

PEN?
RUN

LINE TYPE?
7.000080008 RUN

ORDER=5
39.25006000
1.213924625
61.2566000806
8.463578434
67.25000008
-8.318452263
77.250080008

-8.987771279

Intermediate values

not shown for brevity

733.2500006
-8.451667851
861.2560008
8.214712541
850. aoaeese

Pen selection for FOURTH-ORDER percent
errors plot

Pen selection for FIFTH-ORDER percent
errors plot
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PEN?
RUN

LINE TYPE?
8.000000000 RUN

ORDER=6

33. 25080000
8.0848352500
61.25800000
8.0837009579
67.250080800

-8.192908125
77.25000006

-8.173132965

Intermediate values

not shown for brevity

733. 25060000
-8.115187932
801.2500000
8.839355941
856. 80808000

PEN?
2.008000808 RUN

LINE TYPE?
RUN

ORDER=Y
35. 250000080
8.258384583
61.25000000
8.875888988
67.25080800
-8.252789788
77.25000000

-8.308674651

Intermediate values

not shown for brevity

753. 25000800
-8.826492319
881.2500008
8.8108330957
850. aBaa0a0

PEN?
RUN

LINE TYPE?
RUN

Pen selection for SIXTH-ORDER percent

errors plot

Pen selection for SEVENTH-ORDER percent

errors plot
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XEQ GRAT?
3.000000008 RUN

PEN?
RUN

MAX FIX?
RUN

XEQ TICK?
3.80808 RUN

PEN?
2.80080 RUN

LABEL?
3.00088 RUN

EDIT FILE?
3.00880 RUN

EXISTING FILE
PURGE?

RUN
RYW TITLES?

3.00888 RUN
DIELECTRIC BC-375 3 1/8

IN RIGID LINE
FREQUENCY, MHZ
PERCENT ERROR
0K?

3.00888 RUN
PEN?

RUN

DONE
RUN

SET FLAGS

Since flag 01 was CLEAR, HPPLOT prompts for

whether to execute GRAT. Any non-zero

response is interpreted as "yes".
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DIELECTRIC DC-37S 3 1/8 IN RIGID LINE
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This is the calculator configuration at the

completion of the percent errors plot.

Note the POLYn files in extended memory.

CAT 4
' art LABELS RB22LBL'USS
' XYDAT  D@4eLBL USI
' POLY! D083LBLTU82
v POLY?  D@@dLBL'U83
' POLY3 D805

oie POLY4 Do@END 188 BYTES 6
' POLYS D887LBLPOLY

POLY6  D@@SEND 121 BYTES
' POLY?  D8@9LBLTHPPLOT

END. 1266 BYTES GRAT

~~

PA83
| TICK  P878

PLTLBL P1080
HPPLOT P181

28.006 kx

POLY!

PURFL

POLY2

PURFL

POLY3

, PURFL Examine the percent errors plot to

POLY4 PURFL determine which polynomial order (1f any)

POLYS models the data to the desired accuracy. A

PURFL csixth—order polynomial models the data

POLY? within +-0.5%. Use the PURFL command to

PURFL delete the POLY1l, POLYZ, POLY3, POLY4,

POLYS, and POLY7 files from extended

memory, leaving only the POLYS file

This is now the calculator configuration:

CAT 1
LBLTUg8

CAT 4
LBLU81 LABELS RAB822
LBLTU82 XYDAT Dede
LBLTUB3 POLY6 Dees
LBLTUB4 GRAT

~~

P883
END 188 BYTES TICK

~~

P@78
LBLTPOLY PLTLBL P1@8
END 121 BYTES HPPLOT P181
LBLTHPPLOT 74.808 xx
END. 1266 BYTES
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Re—-e)ecute HPPLOT to obtain the final curve

XEQ R fit plot

SET FLAGS

CF oe FCB@: vertically-oriented plot

CF 81 FS@1: auto execution of GRAT/TICK/PLTLERL

CF @2 FCBZ: full length minor graticules

SF 83 FS®3: logarithmic X

CF 84 FC@B4: linear VY

CF 85 FCO5: plot f(x), not percent errors of f(x)

CF 88 FC@8: no tabulation of (X,Y) values

CF 89 FS@9: pen prompts between curves

RUN

FUNCTION?

POLY RUN

X HIN?

RUN

X MAX?

RUN

Y HIN?

8.068000 RUN

Y MAX?

. 395808 RUN

GRAT DLTA Y?

. 85000 RUN

NMBR TICKS?

9.08880 RUN

FRAME?

3.00000 RUN

DIGITIZE?

RUN
PEN? Pen selection for framing

RUN
PEN? Pen selection for "X" symbols

RUN

LINE TYPE?
RUN

PLOT PTS?

3.00088 RUN

ORDER=6

XEQ GRAT?

3.00008088088 RUN

PEN?

RUN

MAX FIX?

RUN

XEQ TICK?

3.00808 RUN

PEN?

2.00004 RUN

LABEL?

3.00004 RUN

EDIT FILE?

3.06000 RUN

EXISTING FILE

PURGE?

RUN

RYN TITLES?

3.080604 RUN
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DIELECTRIC BC-375 3 1/8
IN RIGID LINE
FREQUENCY, MHZ
ATTENUATION, dB/188@ FT
0K?

PEN? 3.68000 RUN GRAT, TICK, and PLTLRL have been executed.

DONE RUN Notice that the curve appears to be ill

RUN behaved for values above 850 MH:=. A closer

look is in order.

SET FLAGS Re—-plot to examine behavior above 850 MHz.

XEQ A FCOB: vertically-oriented plot

SET FLAGS FS@1: auto execution of GRAT/TICK/PLTLEL
CF @@ FCOz: full lencth minor graticules

SF 81 FCB3: linear X

o o FCO4: linear Y
oF 94 Fees: plot fx), not percent errors of f(x)

OF 85 FCB8: no tabulation of (X,Y) values

OF 83 FCO: no pen prompts between curves

CF 89

RUN

FUNCTION?

RUN

¥ HIN?

400. 00008 RUN

X MAX?

1190, A064 RUN

DELTA X?

16.80088 RUN

GRAT DLTA X?
188.08888 RUN

HMBR TICKS?
5.008088 RUN

Y NIN?
.15888 RUN

Y MAX?
.33888 RUN

GRAT DLTA Y?
.85888 RUN

NMBR TICKS?
3.09888 RUN

FRAME?
3.080888 RUN

DIGITIZE?
RUN Select pen for framing

PEN?
RUN Select pen for "X" symbols and for plotting

PEN?
RUN

LINE TYPE?
RUN

PLOT PTS?
3.00088 RUN

ORDER=6
DONE Plot completed. All done.

 

CURVEPLOT EXAMPLE V PAGE 137
 



 

d
B
/
1
0
0

F
T

 

DIELECTRIC DC-37S 3 1/8 IN RIGID LINE
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Look what happens beyond the range of

fitted data. If extrapolation is

important, a polynomial curve fit 1s

probably not appropriate. Compare to the

plot obtained in EXAMPLE II, using the coax

function.
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Program

HPPLOT
GRAT
TICK
PLTLEL
U8e
PLTPRP

MCFA
MCFER
MCFC
EDTDAT
POLYN
POLY

BYTE COUNTS

Bytes

1266

575
545
699
188
23

546
1491
289

162
896
121

Extended Memory

File Size

181
83
78
100

This is a directory of the programs included on the

mini—-data cassette provided with

inadvertent overwriting or purging,

secured.been

NAME
HCFC
use
PLTLBL
TICK
GRAT
HPPLOT
PLTPRP

TYPE
PR.S
PR.S
PR.S
PR.S
PR.S
PR.S
PR.S

PLTPRP1 WA.S.A
PLTPRPZ NA.S.A
PLTPRP3 WR. S
POLY PR.S
PLTPRP4 WA,S
PLTPRPS HA.S
HCFA
NCFB
HOERL
PREP1
PREP2
XSIN1/
EDTDAT
POLYN

PR.S
PR.S
PR.S
PR.S
PR.S
PR.S
PR.S
PR.S

REGS
42
27
108
78
83
188

4

336
336
336
18

336
336
78

213
8
7

14
4

23
126

CURVEPLOT. To avoid

all files have

DIR
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LINE TYPES

HPPLOT adds a "LINE TYPE?" prompt to the "PEN?" prompt

if flag @6 is SET. The eight line types are as

follows:

The default line type is line one.

 

       

 

 

 

LINE 1

LINE 2

LINE 3

LINE 4 -

LINE S

LINE 6 . . . . . . : : i.

LINE 7 - - - - - - - - --

LINE 8 reer ——e ce ——e ee       
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EPROM MODIFICATIONS

If the user has access to an 8K or larger plug-in

EPROM for the HP41CX, such as the ERAMCO Systems

EPROM, programs HPPLOT, GRAT, TICK, PLTLRL, MCFA,

MCFR, and POLYN can be modified to simply go to the

appropriate program, rather than calling programs from

extended memory or digital cassette drive.

One benefit of placing the entire CURVEPLOT

operating system into an EPROM is faster program

executiony since no time is lost while waiting for

programs to be retrieved from extended memory or

digital cassette drive. Another benefit is the

greatly expanded availability of extended memory for

XYDAT, CRVDAT, POLYNn, and LABELS data and text filec;

well over 200 (X,Y) pairs can be accomodated with two

extended memory modules if extended memory is not

needed for program storage.

A third benefit is the elimination of program

PLTPRP, as there is no longer a need to specially

configure the HP41CX. A fourth benefit is that all

HP41CX RAM becomes available for called functions.

The following changes should be made to programs

HPPLOT, GRAT, TICK, PLTLPRL, MCFA, MCFP, and POLYN if

an EPROM device is available:

HPPLOT CHANGES

1. Change line 412 from "GTO QO" to "GTO *GRAT’".

Z. Change line 417 from "GTO QO" to "GTO *GRAT’".

3. Delete lines 421 through 424.

GRAT CHANGES

1. Change line 264 from "GTO 5@" to "GTO *TICK®>".

Zz. Change line 268 from "GTO 5@" to "GTO *TICK?",

2. Change line 272 from "’PLTLBL’" to "GTO *PLTLERL".

4, Change line 273 from "X=@7" to "GTO *HPPLOT’",

5. Change line 274 from "’HPPLOT’" to "GTO 49",

6. Delete lines 275 through 280.

TICK CHANGES

Change line 209 from "GTO 00" to "GTO *PLTLEBL’".

Change line 213 from "GTO OQ" to "GTO *PLTLERL".

Change line 214 from "’HPPLOT?" to "GTO *HPPLOT?".

Delete line 215.G
I
R

=
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PLTLBL CHANGES

i. Change line

2. Delete line

MCFA CHANGES

Change line

Delete line

i.

MCFR CHANGES

i. Change line

Zz. Change line

3. Change line

4, Change line

5. Change line

311 from “’'HPPLOT?"
312.

330 from "*MCFR’"

332.

682 from "GTO 00"
683 from "’PLTPRP’"
684 from "READP" to
685 from "GTO E" to
686 from "LRL Q@°

6. Delete lines 687 through 689.

POLYN CHANGES

1. Change line

2. Change line

2. Change line

4. Change line

5. Change line

460 from "XEQ PLTPRP?"

461 from "PROMPT" TO

462 from "X=@7" to

463 from "GTO @QA"

464 from "STOP" to

6. Delete lines 465 through 469.

7. Delete line 458.

"GTO

"GTO

"GTO
"ZH".

"PSI1ZE".
"CLRG".
"GTO

to "23".
"PSIZE".

"CLRG".
"GTO

"GTO 90".

"HPPLOT ".

MCFR’".

EDTDAT ".

HPPLOT?".

HPPLOT? ".
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