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INTRODUCTION

‘ This package of programs includes three
plotting-regression programs (ISOPLOT, CPLOT, and
PBPLOT), and a short program for conversion of VISICALC
data—-files to simple numeric data—-files (NUMVERT). They
are intended primarily for geochemists and
geochronologists, though ISOPLOT can be used for a
variety of X-Y plotting tasks. The programs are
self—guiding, insensitive to user-errors, and can
produce anything from rough, very rapidly-created plots
to camera-ready, publication—quality figures.

ISOPLOT, a general X-Y plotting/regression
program, is especially useful for isochron plots and
age—calculations. ISOPLOT also permits polynomial
regressions of X-Y data. CPLOT plots U-Pb isoctope data
on the familiar concordia diagram (ZO05ph 2351 versus
ZH7Pp.2351)), calculates the best-fit line to an array of
data, and calculates the concordia-intercepts and
intercept errors of this line. PBPLOT plots either
2077204 or 208/204 versus 206/204, constructs a
single—-stage Pb—growth curve, and calculates the
intercepts and errors of a best—fit line with the growth
curve.

The required equipment are an HP-87 or HP-86
microcomputer with at least 128 kbytes of RAM, a disk
drive, and the Plotter, Matrix, and Advanced Programming
ROMs (the latter two ROMs can be deleted at the cost of
some program modification). For permanent copies, an
HP-7470A plotter and/or an HP-82905B or HP-24673 printer
are necessary. If data-file input of data is desired,
the Hewlett-Packard VISICALC PLUS program is strongly
recommended, as all programs are designed to interact
with VISICALC files {(though simple numeric files can
also be accessed).

1SOPLOT
ISOPLOT is the most straightforward of the three
plotting programs, so its characteristics can be used as
examples for the other plotting programs. The program
lising for ISOPLOT is given in Appendix 1.
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Conventions:

Bueries displayed on the CRT will often request
several values, separated by commas. You must enter one
value for each parameter requested that is not enclosed
in brackets. Enter by typing in the values (separated
by commas), and pressing the ENDLINE key. Parameters
displayed enclosed in square brackets are optional, and
need be entered only if relevant, or i¥ you do not wish

default values for these parameters to be used.

If you accidentally touch one of the keyboard
keys during program execution (but not while the program
is waiting for you to respond to a query), the computer
will beep and stop execution of the program. To restore
operation, simply press the CONT key. To view any
CRT—graphics during a pause in the program, press the
A/6 key, which will toggle between the alphanumeric and
graphics CRT display.

For most of the "select-option” screens of the
program, functions of the 14 special-function keys at
the top of the keyboard are labeled at the bottom of the
CRT - the lower label corresponding to the unshifted
keys (ki1-k7), and the upper to the shifted keys
{k8-k14). To obtain more information on the functions
of the keys, there is usually a key defined as "HELP".
When you press the "help" key, more detailed information
about your options will appear on the CRT.

Setting Up the Plot Format:

Load the program {(insert the disk into the
disk—drive, type LOAD ISOPLOT:=2D700 {(assuming the disk is
drive 0), and press the ENDLINE key). The CRT will
clear, and display the definitions of the 14
special—-function keys at the bottom of the CRT. When
you press one of these keys, the computer will respond
immediately in a manner suggested by the key
definitions. For most plotting operations, you can
begin plotting after only a few keystrokes (for example,
straightforward CRT plot), and using the HELP keys when
necessary. The following instructions need only be
referred to if you wish detailed information about the
operation and capabilities of the programs, or if you
wish to plot data from a data file instead of by typing
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in data from the keyboard.

KEY#

ki

k2

k3

k4

kS

ké

k7

k8

k9

k10

kil

k12

k13

The actual functions of the keys are as follows:

KEY LABEL

PRINT-DAT

CRT-DAT

HARDPLOT

CRT PLOT

PEN 1

PEN 2

START

PEN SPEED

LDG ZEROES

STACK

HELP

NORM

SLIDE

FUNCTION

Use printer instead of CRT for
printout.

Use CRT instead of printer for printout
{default).

Use HP-7470A plotter for graphics.
Use CRT for graphics (default).

Use pen# T (HP-7470A4) or solid-line pen
{CRT) for plotting {(default).

Use pen# 2 (HP-7470A only) for
plotting.

Start input of data to define plot
type, size, etc.

Define pen-speed (HP-7470A only);
default is the fastest speed.

Include a leading zero in tick labels
of absolute values less than 1 and with
a decimal point (e.g. 0.14 instead of
-.14). 0.14 instead of .14).

Suppress X—axis label and X-—-axis tick
labels so that plots sharing the same
X—-axis can be vertically stacked.

Digplay a list of explanations of the
functions of the keys for this display.

Use normal-size plot-labels and symbols
{default).

Use "slide—size" plot-labels and
symbols (somewhat larger than normal
size; useful for plots that will be
significantly reduced, or for plots to
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be used as 35mm transparencies).

k14 DATAFILE Bring data from a VISICALC or numeric
data—- file intoc memorvy.

Using the defined keys (note that the keys
specific to the HP-7470A plotter are only defined once
the HARDPLOT key has been pressed), select which plotter
and output device are to be used {(the CRT is the default
device in both cases). 1If you are using the HP-7470A
plotter, turn it on and insert the paper. Select the
pen# and speed, if different from the default values.
You can bring data from a data file into memory at this
point (by pressing the DATAFILE key), or you can wait
until the frame of the plot has been drawn. Press the
START key (k7). The CRT will clear, then query:

X-AXIS NAME, Y-AXIS NAME?

Enter the names {(axis—labels) for each axis,
separated by a comma. The names cannot exceed 18
characters each. If you wish to include superscripts or
subscripts in the axis names, use the ~ character to
indicate that the characters following are to be written
up 1/2 line, and use the \ character to indicate that
the characters following are to be written down 1/2
line. Thus Z0&ph. I0HFEL would be indicated by the
characters ~206\Pb/"204\Pb. The next query will be:

X and Y LIMITS {(LXmin,] Xmax, [Ymin,l Ymax?

Enter either 2 or 4 values (the brackets indicate
optional inputs). 1If the plot is to start at the origin
{(X—minimum and Y-minimum = 0), just enter the maximum
limits for the plot-box X and Y values, separated by a
comma. Otherwise, enter the X-minimum, X-maximum,
Y-minimum, and Y-maximum values for the plot-box,

- separated by commas. The plot-box limits that will
actually appear on the plot may be slightly larger than
the ones you specified, so that they will fall on
logical tick-locations. For example, if you specified
X—axis limits of 2.13 to 15.74, the plot box would
actually be drawn from 2.00 to 16.00, with a tick
interval of 2.
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I1f you chose the HP-7470A plotter instead of the
CRT as the plotting device, the next query will be:

PLOT-SIZE (3-10)

The largest size that will fit on standard
8.5"X11" paper is 10, whereas a size of 3 will give a
centered plot only a few inches across. Any plot
defined with a plot-size of 3 to 10 will have the sanme,
rectangular X-Y dimensions. If, however, you want your
plot to be uncentered in the paper, or to have some
arbitrary X-Y dimensions, press the ENDLINE key.

P A

PLOT-SIZE query, the CRT will then display:

PRESS 1 TO DEFINE THE PLOT-LIMITS FOR THE
ENTIRE FIGURE-AREA,

PRESS 2 TO DEFINE LIMITS FOR THE PLOT-BOX ONLY

Press the 1 key if you wish to define the
plot-limits in terms of the smallest box that will
enclose the entire figure, including tick labels and
axis labels. Press the 2 key if you wish to define the
plot—-limits in terms of only the plot-box itself - that
is, the box (containing the axis-ticks) that is actually
drawn. The CRT will then ask you to enter the minimum
and maximum values of these plot limits, defined in
millimeters from the lower—left corner of the actual
plotting-paper. Maximum values that can be used are 257
mm along the X-direction (the long dimension of the
paper), and 191 mm along the Y-direction (the short
dimension of the paper). This feature is particularly
useful for stacking plots with the same X-axis and
X—axis limits.

After a few seconds of calculations, the computer
will draw the plot-box, defined by the X and Y axes,
draw the axis ticks, label the ticks, and label the
axes. The display will clear, and a new set of
definitions for the special—function keys will appear.

I will refer to this point in the program as the "select
plotting—-symbol"” location.



KEY#

ki

k2

k3

k4

ké

k7

k8

k9

kio

k11

k12

k12

k13
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The functions of these keys are as follows:

KEY LABEL

OPEN Ebox
OPEN Eell
FPOLYGON

ERRCROSS

YORKFIT

OPTIONS

SOLID Ebox
SOLID Eell
LETT?R
PEN 1

FPEN 2

ERASE PEN

DATAFILE

FUNCTION

Use open (unfilled) error—-boxes as
plotting symbols.

Use open error—ellipses as plotting
symbols.

Use a polygon of arbitrary type as
plotting symbols.

Use error-crosses as plotting-symbols.

Calculate a regression line to the last
set of plotted data (appears only after
2 or more points have been plotted).

Temporarily redefine the special-
function keys to permit some ad-
ditional functions, including chang-
ing the error—-input format,dumping
the CRT plot to the printer, storing
the CRT plot on a disk, and fitting
a polynomial curve to data. Details
are given in a later section.

Same as OPEN Ebox, but solid (filled
in).

Same as OPEN Eell, but solid (filled
in).

Draft a phrase at some arbitrary
location on the plot. -

{Default) Select pen# 1 (HP-7470A) or
the solid-line "pen" (CRT-plot).

Select pen# 2 (HP-7470A plots only).
Use the "erasing pen” (CRT plots only).
“"Erases" any previously-plotted line

that it encounters - useful for "un-—
plotting” symbols or lettered phrases.

——— e s i s
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numeric da file into memory.

k14 REDRAW Start defining and drawing a completely
new plot. Better than pressing PAUSE
and then RUN, because the program is
much faster once it has gone through
its functons at least once.

cil.p — Dump the CRT plot to an HP-7470A
plotter. The dumped plot will be drawn
using pen# 1 at the fastest pen—speed,
at PLOTSIZE 8. '

ctfL s — Use a solid line instead of a dashed
line for drawing Yorkfit lines.

+ 0 X % ... Any upper—case keyboard-symbol can be
used as a plotting symbols. Use the
space-bar if you don’t actually want
the points plotted.

CTL H [HELP1 Display a list of explanations of the
functions of the keys for this display.

Plotting data—-points:

Keep in mind that once you have reached the
"select plotting-symbol"” part of the program, you can
always re—-start the program at this location by pressing
PAUSE, typing in CONT 1, and then pressing ENDLINE.

This re—entry procedure can be very useful in recovering
from errors, or just as an immediate re—-start at the

data—-input part of the program.

Make sure that the current pen is the one that
vou wish to plot with. If not, select the appropriate
pen by pressing either the PEN 1 (ki1l) or PEN 2 (ki12)
keys (HP-7470A plotter only). Then, press the
appropriate key for the plotting-symbol that you wish to
use. If you chose the POLYGON key (k3), the quervy,

#SIDES (- for star) [,O0PEN/SOLID{(O/1) [,SIZE(1-5)
[,ROTATION(O-360)1117

will appear. You must choose the number of sides (for
example, 3 for a triangle, 10 or more for a circle), but
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the other parameters are optional. If you enter the
number of sides as a negative number, the plotting
symbol will be a star—-shaped polygon with the number
OPEN/SOLID defines whether the polygon is to be left
open {(0) or filled in (1), and has a default value of O.
S1ZE defines the size of the polygon, with 1 being a
very small polygon and 10 a very large one. The default
S1ZE is 2.5. ROTATION defines the angular orientation
of the vertices of the polygon, in degrees
counterclockwise from the horizontal. Thus a ROTATION
of 45 for a 4-sided polygon will give an upright
appearing square, and a value of 270 for a 3—-sided
polygon will give a downward pointing triangle. If a
ROTATION value is not specified, even—-sided polygons
will be drawn with one side parallel to the X-axis, and
odd-sided polygons with an upward-pointing vertex.

After answering the POLYGON query, or immediately
after pressing any other of the plotting—-symbol keys,
the program will request you to enter the data—-points by
the query,

INPUT DATAFILE SET #s AS ist SET, LAST SET-ASTERISK
{e.g. 2,12% or 2,12;15,18%)

#1: Xname, {Zerr,l Yname [,%errl] [,err—-corr.1l
{ENDLINE when done)

The first line, incidentally, appears only if you
have previously loaded a data file into memory. Also,
"Xname" and "Yname" are just examples of labels for the
axes of the plots; obviously, your axis—labels would be
different.

To enter data from the keyboard, you may use any
of three types of data input. You can simply type in
the X-value and the Y-value of the data—-point, separated
by a comma, then press the ENDLINE key. Or, you can
type in the data in the form X—value, “ZX-error, Y-value,
ZY—-error, ENDLINE. Or you can enter the full error and
error correlation information in the form X-value,
“X-error, Y-value, %“ZY-error, X-Y error correlation.

Note that in the standard (default) error—entry mode,
the errors must be entered at the 2-sigma (or 95%
confidence) level and in percent. You can, however,
choose to enter your errors at the 1-sigma level and/or
in absolute rather than percent values, using the
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OPTIONS key mentioned above and discussed below.

To enter data from a data file {(assuming that you
have already loaded data from a data file into memory
using the DATAFILE key), the following input format is
used. To enter a single set, enter the number of the
data-set to be plotted, followed by an asterisk; for
example, 17%. To enter several data sets in sequential
order, enter the first and last sets of the series,
followed by an asterisk; for example, 17,32% for sets 17
through 32, inclusive. To enter a mixture of different
series and individual sets, separate broken series with
a semicolon; for example, 2,53;11,135;15;20,22% for sets 2
through 5, 11 through 13, 15, and 20 through 22.

After entering the first data-point, continue the
process (up to 300 points for plotting or polynomial
regression, and up to 100 points for plotting with
Yorkfit) until all of the data—points that you wish
plotted with the particular symbol and pen chosen
earlier have been entered. Then, to start plotting the
data, press the ENDLINE key without typing in any data.
If any data—-points have X or Y values of zero, they will
not be accepted (because the Yorkfit algorithm involves
dividing by the X and Y values). Also, the internal
consistency of the errors and error—-correlations will be
checked.

If you chose a plotting symbol that requires the
errors of the data—-points (for example, error—box,
error—cross), you will be asked to provide blanket
errors for each of the points for which no errors were
assigned. Similarly, if the plotting symbol were an
error—ellipse, errors and error correlations will be
requested for each point with unassigned errors and/or
error—correlations.

If any of the data points to be plotted were
typed in from the keyboard, the values of all the
entered points will be displayed, and the CRT will

query,

SET TO BE CORRECTED? (ENDLINE IF OK)

If you wish to correct any of the input, enter the set#
{as indicated on the CRT) of the incorrect data, then
enter the correct values. Press ENDLINE when no more

sets require correction. The data—-points will then be
plotted using the plotting symbol chosen earlier.
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Examples of plots and plotting—-symbols are shown in
figs. 1 and 2.
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After plotting the data-points, the CRT will display,

PRESS RETAIN TO INCLUDE THESE PDINTS
WITH OTHERS FOR A YORKFIT.

PRESS CONTINUE TO CONTINUE.

PRESS YORKFIT FOR A YORKFIT.

If vou wish to add to the data-points that were
just plotted with other data-points using a different
plotting—symbol or pen color, and then calculate a
best—-fit line for all of these points, press the RETAIN
special—function key (k&). If you wish to calculate a
best—fit line for the last group of points {(defined as
the points numbered from 1 to the last—-point plotted),
press the YORKFIT special—function key (k3). Otherwise,
press the CONTINUE special—function key (k7). Both the
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plotting-symbol" part of the program.

Yorkfit:

The YORKFIT procedure is a least—-squares
line—-fitting method that adjusts for errors in both X
and Y values, as well as correlations between those
errors, and is based on the algorithm devised by York
(1969). Errors of the slope and intercept of the
best—fit line are calculated using the maximum
likelihood approach given by Titterington and Halliday
(1979). 1f you aren’t sure what the correlations
between the X and Y errors are, the relationship

Rho = (ExZ+Eyz—EzZ)/(2ZExEy)

where Ex, Ey, and Ez are the percent errors in X, Y, and
Z, respectively, Z=Y/X, and Rho is the carrelation
between the X and Y errors. Rho can range from -1 to
+1-

The best~fit line may be calculated in three ways
{models), depending on the axis-labels and the scatter
of the data. The first line—fit (Model-1) is always
calculated using the original York (19469) algorithm,
wherein all scatter of the data points about a straight
line is assumed to be due only to the assigned
analytical errors. For this model, the calculated
95%——confidence limit errors of the slope and intercept
are propagated only from the assigned analytical errors
and with a t~multiplier of 1.96, so long as the
probability of fit is greater than 13%4. If the
probability is less than 15%, the actual scatter of the
points and a t—multipler for N-2 degrees of freedom (N =
number of data points) are used to estimate the errors.
In the Yorkfit printout, the a priori errors refer to
errors calculated from the assigned analytical errors
alone, and thus are insensitive to the actual amount of
scatter of the points. The including scatter errors, on
the other hand, are calculated from the actual amount of
scatter of the points from the best-fit line.

The probability that the actual amount of scatter
about the best—fit line would be met or exceeded from
the assigned analytical errors alone will be printed out
with the Model-1 line—fit. If this calculated
probability is low (say less than about 10%4), then
either the points scatter for some reason besides
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analytical error alone, or you have underestimated the
analytical error. If you suspect the latter, you may
estimate the degree of analytical error underestimation
by multiplying each data-point error by the square root
of the M.S.W.D. value. If these increased errors {but
the same error correlations) were used for the Yorkfit,
the excess scatter would precisely disappear.

I1f the probablity calculated for the Model-1
Yorkfit is less than 20%, the best—fit line will be
recalculated using one of two assumptions. First, if
the axis—labels indicate that the plot is a conventional
Rb-Sr, Sm-Nd, U-Pb, or Th-Pb isochron diagram, then all
excess scatter will be assumed to be due to a
normally-distributed variation in the initial Y-axis
value. 1In this case, the points will be weighted
according to their assigned analytical errors plus this
unknown Y-axis error {(calculated iteratively). The
magnitude of the calculated initial Y-axis variation can
be used as a guide to the reasonableness of the
assumption. This is a Model-3 fit, and is similar to
the Model-3 fit of McIntyre and others (1966), except
that in ISOPLOT the analytical errors are also taken
into account.

If the axis labels do not indicate that the plot
is an isochron plot of the types mentioned above, then
it is assumed that nothing is known about the cause of
the scatter, and each of the points will be assigned
equal weights and zero error-correlations {(Model-2).

In both Model-2 and Model-3 fits, because the
actual scatter of the points is used for calculating the
slope and intercept errors, a t-multiplier for N-2
degrees of freedom is used for calculating the 95%
confidence-limit errors.

If the plot is recognized as an isochron diagram
of the usual Rb-Sr, Sm—Nd, U-Pb (both Alpha versus Mu
and Beta versus Nu), Th-Pb, Pb—Pb (both 207/204 versus
206/204 and 207/206 versus 204/206) plots, the isochron
age and errors will be calculated using the decay
constants recommended by the 1.U.G.S. (Steiger and
Jager, 1977). The program recognizes an isochron plot
by looking for the appropriate isotope numbers in the X-
and Y—axis labels.

-13-.
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After completing the Yorkfit regression and any
isochron—age calculation, a dashed line corresponding to
the best—fit line will be drawn on the plot. If more
than one line is drawn on the plot, the dash pattern
will be slightly different for each line. If you wish a
solid line to be used instead, you must press CIL S
during the select-plotting—-symbol display. the CRT will
clear, and the special—-function keys will be defined as:

KEY# KEY LABEL FUNCTION
ki RESTART Construct a competely new plot.

k2 ADD POINTS Add more points to the ones that
were just used for a Yorkfit, with
the intention of reguesting a Yorkfit
for this larger assemblage of points.

k3 PRINT PLOT Dump the CRT plot onto the printer
{appears only if the CRT is used as
the plotting device).

k7 CONTINUE Return to the "select plotting-symbol”
display and keys {(see above), for
plotting of more data, lettering
on the plot, etcetera.

ki1 HEL.P Display a list of explanations of the
functions of the keys of this display.

To Draft a Phrase on the Plot:

From the "select plotting-symbol" display, press
the LETTER key {(k10). The CRT will clear, and display:

{press ENDLINE to escape)

CHAR. -HEIGHT (tick labels were 3.2) [,SLANT(0-30)
E,ROTATION11?

Select a character size, using the information on
the size of the tick-label characters as a guide. If
vou do not wish the characters of the lettered phrase to
be slanted or rotated (not horizontal), just type in the
character size and press ENDLINE. Otherwise, also type

in the slant of the characters in degrees, and the
angular rotation of the phrase {(counterclockwise from
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the X—-direction), also in degrees.

I1f the CRT is the plotting device, you will be
requested to enter the X and Y coordinates of the
lower—-left corner of the phrase.

I1f the HP-7470A plotter is the plottlng device,
the display will be:

POSITION PEN WITH PLOTTER CONTROLS, THEN PRESS CONT

Move the plotter pen, using the four arrow—marked
buttons at the lower right of the HP-7470A plotter, to
the desired location of the lower-left corner of the
phrase to be lettered, and then press the CONT key. 1If
vyou wish to start the lettering at a specific X-Y
location, type in MOVE 20,42 (20 and 42 being the X and
Y coordinates in this example), then press the CONT key.

For either plotting device (but for horizontal
angles only), you can use the ™~ and \ keys to indicate
super— and sub—-scripts in the same way as for the axis
names, and you can use the +/— characters to obtain the
superimposed plus—or—-minus symbol ( % ).

The OPTIONS Key:

The OPTIONS key (k7), defined during the "select
plotting—symbol"” display permits you to redefine the
format of the data-point errors, to dump a CRT plot to
the printer, and to store a CRT plot on a flexible disk.
When the OPTIONS key is pressed, the special-function

keys are defined as:

KEY# KEY LABEL FUNCTION

1 PRINT PLOT Dump the CRT graphics toc an
HP-82905B or HP—-2673 printer.

2 ABS ERRORS Permits entry of the data—point
errors in absolute values, rather
than in percent.

3 %Z ERRORS {Default) Permits entry of the data

point errors in percent, rather
than as absolute values.
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4 1-516 ERRORS Permits entry of the data-point
errors at the l-sigma level rather
than 2-sigma.

] 2-516 ERRORS (Default) Permits entry of the data
' point errors at the 2-sigma level
rather than i-sigma.

& STORE PLOT Allows you to store the CRT
graphics on a flexible disk for
later retrieval and display, using
the GLOAD command.

11 HELP Display a list of explanations of
the functions of the keys of this
display.

14 POLYFIT Do a polynomial regression (up to

Sth-order) and draw the polynomial
curve for the last block of data.

Retrieving Data from Numeric Data-Files:

Two types of data—file structures can be accessed
by the 1SOPLOT program. The simplest structure (and
more rapid by far) is data stored as simple numeric
arrays, plus simple string arrays for brief names for
each data set. These data—file structures can be
created from existing VISICALC data-files with the
NUMVERT program, or quite simply by a user—-written
program. Each data—-set, together with an i18-character
name for the set, is stored on the flexible disk as an
individual record which contains the 18-character
name—-string followed by a 45-element, full-precision
numeric vector. Thus each record contains up to 45
different values {(parameters), from which the user can
select the X-Y data points, together with (optionally)
the errors and error—correlations of the points.

special—function key is:

NAME OF DATA-FILE TO BE RETRIEVED? (to get a disk
catalog, enter C for drive 0, ¢ for drive 1).
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Type in the file—-name of the data—file, followed
by the mass-storage specifier (for example,
TRIALFILE:D701 or TRIALFILE.PLOTDISK), then press
ENDLINE. The program automatically determines if the
file is a numeric or VISICALC file. Then, assuming that
the data file is a numeric file and not a VISICALC file,

the CRT will querys;

COLUMN#s FOR X, L,%2Xerr,1 Y [,%Yerr,1 [,Err—-Correll"?
{(press ENDLINE for column—-name listing)

You must know which columns of the numeric array
contain the desired X and Y values {(and errors - error
correlations) to answer this query. To obtain a listing
of the column—-names for the VISICALC file, just press
column names, the list of column names will be printed
out. There are up to 45 columns available. The
response format is similar to that of the keybcard
data-entry format, in that 2, 4, or 5 values can be
entered, except that the inputs are column—-numbers of
the appropriate data, not the values themselves. For
example, if no error—values were stored in the array,
you might enter 6,19 to indicate that the X-values are
in column 6 and the Y-values in column 19. Or, an input
of 6,8,19,22,25 would indicate that the X and Y values
are in columns &6 and 19 respectively, that the X-error
and Y—error values are in columns 8 and 22 respectively,
and the X-Y error—correlations are in column 25.

The data will then be retrieved from the disk and
printed out either on the CRT or the printer, depending
on which was chosen during the plot set-up part of the
program. You can then plot this data by simply
referring to the set numbers printed out with each data
set.

Retrieving Data from VISICALC Data Files:

VISICALC is an extremely pcwerful and flexible,
commercially—available program for creating,
manipulating, displaying, and storing data. The program
is available for many small computers, and is sold by
Hewlett-Packard for the HP-86/87 as the VISICALC PLUS
program. In brief, the program allows either numeric or
alphanumeric data to be displayed as a 2-dimensional
array of rows and columns of arbitrary size, and stored

~17-
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as individual character—-strings for each element in the
array. The advantage of this data—-format is the
flexibility of display format and ease of manipulating
the format (such as moving, adding, or deleting
data—-elements, rows, columns, or blocks). The
disadvantage, compared to less—-flexible formats, is that
such data files are slower to locad into the memory of
the computer than simple numeric data—files, as the
elements of the two-dimensional array are stored
individually as strings, and must be converted to
numeric values by the computer program.

Enter the file name of the VISICALC data—file
when requested (see numeric data-file section). The CRT
will locate the file, then query,

INPUT BEGINNING, ENDING ROW-NUMBERS CONTAINING
SAMPLE-DATA?

You do not have to know precisely which row numbers of
the VISICALC file contain the data of interest, but data
access can be speeded up somewhat if no more rows are
specified than are actually needed. For most VISICALC
file formats, for example, the first S or 6 rows are
taken up by titles and column—-names, so that the
beginning row—number is generally no less than 5 or 6.
If you are very unsure as to the row numbers which
include the data of interest, enter 1 as the beginning
row—number and some safely large number (for example, 60
if you know that only 40 or so data—-sets exist in the
file) as the ending row-number.

PP The next query will be:

{enter ALL to convert all columns)

INPUT COLUMNS (e.g. C,6,AK...) FOR: X, [%ZXerrl Y
C,%ZYerrl [,Rho{X-Y)1?

VISICALC file columns are indicated by alphabetic
symbols - A through Z, followed by AA through AZ and BA
through BK. Enter the letters for the columns
containing the X and ¥ values, and their errors and
error correlations, if available (Rho indicates X-Y
error correlation). Again, you may enter two values
only (X and Y columns, without errors), 4 values (X,
X-error, Y, Y-error), or 5 values (X, X-error, Y,
Y—-error, X-Y error correlation).
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Or, if you intend to make more than one plot from
the data in this VISICALC file, where different columns
will be used for the X and Y values for different lots,
you can save time by entering ALL in response to the
column—-numbers query. A response of ALL commands the
program to convert all of the VISICALC columns to
numeric values at this time, thus avoiding a second
conversion of the same file later during the plotting
session. Once you have requested that all columns from
a VISICALC file be converted, the query that appears

—— e e =

assuming that all columns from VISICALEC file
TRIALFILE:D701 had previously been converted.

During loading of the VISICALC data-file into
memory, the CRT will show the values of each
data-element of interest as it is recognized {(found to
be in the appropriate column and row) and converted.
For small VISICALC files, this process will take one or
two minutes; for large files, up to 35—-10 minutes.

If only saome {(i.e., not all) of the VISICALC
columns were converted, The converted data will be
immediately printed out on the CRT or printer, depending
on which was selected during the plot set—up part of the
program. The set numbers indicated on this printout
will then be useable as input for the plotting segment
of the program. If all of the VISICALC columns were
converted, the CRT will first query which columns are to
be used for the plotting data.

Note that VISICALC cells containing formulas will

not be evaluated as numeric data by the plotting
programs.

-19-



[rev. 12/14/831
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The main differences between CPLOT {(see Appendix
2 for program listing) and ISOPLOT are that,

1) The X and Y axes are defined for the con-—
ventional concordia plot; 207/235 and
206/238, respectivelys;

2) CPLOT draws the concordia curve and age—-ticks
on the plot, and the plot—-limits can be de-
fined in terms of concordia ages;

3) CPLOT does not permit error—-box or error—
cross plotting—-symbols, as the concordia-plot
errors are generally so highly-correlated
that such symbols would give a misleading im—
pression of the actual error limitss

4) CPLOT permits only 2-sigma, percent errors to
be used, but

5) Errors can be entered either in the conven—
tional format (X-err, Y—-err, err—-correl.),
or in a simplified format (206/238-error,
207/206—error) which is approximately valid
for data with small common—Pb corrections.

6) CPLOT permits a "Model-4" algorithm for cal-
culation of best—fit lines, based on a model
of increasing scatter with discordance; and

7} CPLOT calculates the concordia intercepts and
intercept errors of best—fit lines.

The first display after pressing the RUN key is
the definition of the special—function keys, as follows:



KEY#

ki

k2

k3

k4

kS

k&

k7

k8

k9

k10

ki1l

k12

ki3

ki4

KEY LABEL

0 CTICKS

CRT-PRINT

CRT-PLOT

PEN 1

DATAFILE

NORM

START

\ CTICKS

PRINTER

HARDPLOT

PEN 2

PENSFEED

SLIDE

HELP
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FUNCTION

Use a small circle to indicate
concordia-curve age—ticks, and 1label
the age-ticks with horizontal labels to
the left of the ticks {(default).

Use the CRT as the printing device
{default).

Use the CRT as the plotting device
{(default).

Use a solid white line (CRT) or pen #1
(HP—-7470A) as the plotting pen
{default).

Load data from either a VISICALC or _
numeric data—file into memory.

/

Use normal-size labels and symbois
{(default).

Start constructing the concordia-plot.

Use a dash constructed perpendicular to
the concordia curve to indicate age
ticks, and label these ticks along the
same line as the ticks but upwards and
to the left.

Use an HP-82905B or HP-2673 printer as
the printing device.

Use an HP-7470A plotter as the plotting
device.

Use pen #2 as the plotting pen
{HP—-7470A plotter only).

Select pen-speed of HP-7470A (default
is fastest speed).

Use slide—size (proportionally larger)
labels and plotting—symbols.

Display a list of explanations of the
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functions of the keys of this display.

L — Include leading zeroes for any tick
label besides zero) of less than one
{(for example, 0.14 instead of .14).

After you have selected the printer, plotter,
pen, pen—speed, letter-size, and concordia—tick style,
press the START key (k7). Remember, of course, that you
need only pay attention to these parameters if you wish
them to be different than their default conditions. In
other words, if you wished to construct a plot using the

CRT only, with horizontal concordia-ticks, you would

After pressing START, the CRT will guervy:

CMIN. AGE,] MAX. ABGE {(Ma)?

{press ENDLINE to define by &6/8-7/5 limits)
1f you enter only 1 number in response (by typing in the
number, then pressing the ENDLINE key), the plot will
begin at the origin (zero age) and include the entered
value as the maximum age, in millions of years, of the
concordia curve. If you enter 2 numbers, separated by a
comma, the first number will be the minimum concordia
age of the curve, the second number the maximum
concordia age. For example, if you entered "800,2950"
in response to the above gquery, you would obtain a plot
where 800 Ma (or slightly less, so that the axis ticks
would not start at some value such as 0.511937845) were
the youngest age included in the plot-box, and 2950 Ma
were the oldest age.

To define the limits of the plot-box by the
actual 2077235 and 206/238 minimum and maximum values,

query, and the CRT will query,

/

2077235, 206/238 LIMITS ([Min.,] Max., [Min.J1, Max.)?

Enter two values separated by commas to define
the maximum 207/235 and 206/238 limits of the plot-box,
and to start the plot-box at the origin. Enter four
values separated by commas to define the mimimum and
maximum values of both the 207/233 and 206/238 axes.
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Plotting and data—input are done in a similar way
to the ISOPLOT program, with the following exceptions:

1) to dump a CRT plot to the HP-7470A plotter, press
the key labled HPLOT DUMP (k3)3; and

2) to permit a data-point error—format using
206-Pb/238-U and 207-Pb/206—FPb errors instead of
206—-Pb/238-U and 207-Pb/235-U errors plus their
error correlations, press the key
labeled 7ERRORS? (k13). The program can calculate
approximately valid 207-Pb/235-U errors and the X
and Y error—correlations from this input (206/238
and 207/206 errors only), provided that the data
points were not calculated with large common—-Pb
corrections.

Examples of CPLOT plots are shown in figs. 3 and 4.
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The Model-1 YORKFIT algorithm of CPLOT is
identical to the algorithm used in ISOPLOT, and if the
probability of the scatter for the Model-1 fit is
sufficiently high (more than 20%Z), the intercepts and
intercept-errors with the concordia curve of the
best—fit line are immediately calculated. The
algorithm used for calculation of the
concordia-intercepts and intercept-errors is that of
tudwig (1980).

If the probability of the scatter for the
Model-1 fit is less than 20%, you must choose whether
the subsequent attempt at line fitting uses Model-2
assumptions (see IS0PLOT discussion of Model-2), or
Model -4 assumptions. Model—4 assumes that the scatter
of the points must increase with the discordance of the
points, and so weights the points according to their
degree of concordance. This may be done in two ways,
depending on whether one wishes to consider the lower
intercept of the chord with concordia as concordant
{Model 4-LI) or the upper intercept as concordant
{Model 4-Ul). Model 4-Ul in effect assumes that the
excess scatter arises from the effect of more than one
episodic disturbance, and that this effect increases
with increasing discordance. Thus Model 4-Ul1 attempts
to model a suite of points that lie within a triangular
wedge, with its apex at the true primary age of the
zircons, and its lower concordia-intercepts lying on or
between the youngest and and oldest subsequent
disturbances. The basis for this model comes from
Davis (1982). Model 4-L1, on the other hand, assumes
that the true age of the suite is at the lower
intercept of the best-fit line, and that the excess
scatter about this line is due to the presence of one
or more older {(inherited) components.

To deal with these assumptions, the Model-4
algorithm in effect expands the Z07ph/20%Fbp errors of
each data-point proportional to the discordance of that
paint, until all of the observed scatter is accounted
for. The effect of this algorithm is to assign more
weight to the relatively concordant points and less to
the relatively discordant points. Several iterative
cycles of line—-fitting and concordia-intercept
calculation are required. Whether Model-2 or Model-4
is chosen depends on what you believe to be the reason
for the excess scatter of the points. If either the
multiple—disturbance or simple—-inheritance model seems
likely, and especially if you have several points that
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are only slightly discordant, Model—-4 may be reasonable
choice. However, if you consider that the Model-4
assumptions are simplistic, perhaps the "know—-nothing®
approach of Model-2 would be more reasonable.

After completing the Yorkfit, if you are using
the CRT as the plotting device, the intercepts and
intercept—uncertainties will be printed out on the
plot. If the HP-7470A is the plotting device, the CRT
will display,

PRESS LABEL INT. FOR PLOT-LABEL OF INTERCEPTS.

|em=E e

PRESS CONTINUE TO DECLINE.
If you press ké (LABEL INT.), the intercepts, intercept
errors, and MSWD will be lettered in the lower—-right
hand corner of the plot-box. If more than one such
Yorkfit and intercepts have been calculated, succeeding
intercept-solution phrases will be stepped up in the
plot box so as not to overwrite each other.

After lettering the intercept solution, or if

yvou pressed k7 (CONTINUE), the program will return to
the RETAIN/CONTINUE/YORKFIT display (see above). ’
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PBPLOT
The PBPLOT program (see Appendix 3 for listing)
is similar to the ISOPLOT program except for the
following differences:

1) The X—axis is always defined as 206—Pb/204-Pb,
and the Y—-axis can only be defined as
207-Pb/204-Pb or 208-Pb/204-Pb;

2) A single-stage Pb growth—curve can be drawn in
the plot;

3) The error—-box and error-cross plotting—symbols
are not permitted, as the errors in the X and Y
axes are always highly correlated;

4) Only Model—-1 and Model-2 Yorkfits are permitted;

3) After each Yorkfit, a 207/206 (or 208/206) age
and age— error is calculated, and the intercepts

and intercept—- errors of the best—fit line with
the single—stage growth- curve are calculated.

Examples of PBPLOT are shown in figs. 5 and 6.
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The first CRT display after pressing the RUN key
defines the special—function keys as follows:
KEY# KEY LABEL FUNCTION
ki 0 6TICKS Use a small circle to indicate growth
curve ticks, and label these ticks
horizontally, above and to the left of
the ticks (default).
k2 CRT PRINT Use the CRT as the printer {(default).
k3 CRT PLOT Use the CRT as the plotter {default).
k4 PEN 1 Use pen #1 of the HP-7470A plotter
{default).
kS STACK Suppress the X-axis label and the
X—axis tick—-labels, so that a 208/204
plot can be stacked on a 207/204 pilot.
kS DATAFILE Load data from a VISICALC or numeric

data file into memory {(appears only



k&

k7

k8

k9

k10

kit

k12

k13

k14

k7

H

NORM

2077204

\ GTICKS

PRINTER

HARDPLOT
PEN 2

PENSPEED

SLIDE
2087204

START

CHELP]
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after the Y—axis has been selected).

Use normal—-size labels and symbols
{default).

Define ZOFpp/204Fp as the Y—axis.
Use a dash which would intersect the
starting age on the Pb—growth curve
for the growth-—curve ticks (so the

dash is a portion of an isochron),
with parallel tick-labels.

Use an HP-B2903B or HP—-2673 printer as
the printer.

Use an HP-7470A as the plotter.
Use pen #2 of the HP-7470A plotter.

Select the pen speed of the HP-7470A
plotter (fastest speed is default).

Use lafger—size labels and symbols.
Define ZOSphp/204RhH as the Y—axis.
Enter the plot-limits and draw the
plot-box (appears only after the Yaxis

has been selected).

Press the N key to suppress the
Pb—-isotope growth—curve.

Press the T key to suppress just the
growth—curve ticks and tick-labels.

Press the H key to obtain a list of
explanations of the functions of the
keys of this display.

After selecting the Y—axis, and changing any
required printer, plotter, pen, or pen—speed values from
their default values as required, press the START key
(k7). The CRT will clear and display,
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.

PRESS 4 FOR ARBITRARY GROWTH-CURVE.

If you wish the growth~curve for the plot to be
the standard, single—stage growth curve of Stacey and
Kramers (1977), press the ENDLINE key. This growth
curve has a starting age of 3700 Ma, initial—-Pb 20&6/204
= 11.152, 207/204 = 12,998, and 208/204 = 31.230, and
assumes I35/ IZ0YFL = 9.78 for the Pb—-source (present—-day
value), and Z3311/232Th = .26455. 1+, however, you wish
to define the parameters for some other Pb—growth curve,
press the asterisk key. Upon pressing the asterisk key,

the CRT will quervy,

INITIAL 206/204 and 207/204, STARTING AGE (Ma), SOURCE
23872047

Enter the starting 206/204 and 207/204 (or
2087204, if a 208/204-206/204 plot) for the growth
curve, the age at which these starting values apply, and
the present-day =33 j/204Fh of this isotopic reservoir.
If the plot is a 208/204-206/204 plot, the CRT will also
query its present-day E351J/Z32TH.

Once the growth—-curve parameters are entered
(either specifically or by default), the CRT will query:

206/204 and 207/204 LIMITS (min., max., min., max.)?

Enter 4 values, separated by commas, to define
the maximum and minimum limits of the plot box:
minimum—206/204, maximum 206/204, minimum 207/204,
maximum 207/204 {(for a 207/204-206/204 plot). I+ the
plot is to be drawn with the HP-7470A plotter, the CRT
will request the plot size, as in the I1SOPLOT and CPLOT
programs. The labeled plot-box and Pb—growth curve will
then be constructed, and the CRT will show the "select
plotting-symbol" display, which is similar to that of
the CPLOT program.

The plotting and line—-fitting portion of PBPLOT
is similar to that of CPLOT, except that,
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1) ODOnly Yorkfit models 1 and 2 are permitted,

2) Once a best—fit line is obtained, the intercepts
and intercept errors of this line with the
Pb-~growth curve are calculated, and

3) An age and age—error are calculated from just the
slope of the 207/204-206/204 or 208/204-206/204
best—-fit line.

. For PBPLOT., data from VISICALC files can be
recovered in a slightly different way than ISOPLOT or
CPLOT, in that the user can choose to bring all three of
the relevant Pb-isotope ratios (2067204, 207/204, and
208/204) into memory at the same time. This is
especially convenenient if 20&6/204 - 208/204 and 206/204
-~ 207/204 plots are to be constructed from the same
data-set. When the query for the columns for the
Pb—isotope data appears, the CRT will also prompt:

&/4, Jerr, 7/4, Zerr, Rho(&/4-7/4),
8/4, YLerr, Rho(b4/4-8/4)

or: &/4, lerr, 7/4, Yerr, Rho{&6/4~7/4)
or: &/4, 7/4, 8/4

or: &/4, 7/4 7

The number of values in your response defines which of
the above formats that the computer assumes. For
example, suppose that you requested all three of the
2067204, 207/204, and 208/204 ratios to be recovered
from the VISICALC file. Then, when you request a REDRAW
of the plot with, for example, 208/204 as the Y-axis
rather than 207/204, to use the 208/204 data in the data
file just press the DATAFILE key, and the CRT will show
the message,

NAME OF DATA-FILE TO BE RETRIEVED?

208/204 data will automatically replace the earlier
207/204 data.
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NUMVERT

NUMVERT is a short program to convert
VISICALC-created data files to a more-rapidly accessible
form of numeric plus string files. Such a file takes up
less space on the floppy disks, and is of most value for
large files that will not require editing and that will
be accessed repeatedly by one or more of the plotting
programs.

NUMVERT does make some assumptions about the
structure of the VISICALC file. First, the VISICALC
file must be assigned a column width of ? characters in
order for the row names (sample names) to be recovered
accurately. Row names (sample names) are assumed to
occupy the first two columns (A and B) of the VISICALC
array. Second, no more than 45 columns (C through AWU)
of numeric data in the VISICALC file will be converted.
And third, no more than 100 rows of numeric data in the
VISICALC file will be converted. Note also that cells
with formulae instead of numeric data will not be
converted to numeric data.

Each row of VISICALC data is converted tc a SHORT
precision (6 digit accuracy), 45 element vector, with
each element in the vector corresponding to the numeric
value in the equivalent column of the VISICALC array
{less the two columns used for the row names (sample
names). The alphanumeric characters in the columns A
and B of the VISICALC array are combined to form a row
name (sample name) of up to 18 characters. Each
converted row is stored as an individual record in the
form

N$,X )
where N$ is dimensioned to a length of 18 characters,
and X is dimensioned as X(45) (option base 1).
Running NUMVERT:

After loading NUMVERT and pressing the Egg.key,
the CRT will display,

NAME OF VISICALC FILE TO BE CONVERTED TO NUMERIC FILE?

Enter the name of the VISICALC file, complete with
appropriate mass storage specifier, if necessary. The
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program will confirm that such a file exists, and
immediately start converting the VISICALC cells to
numeric and (for row names) string values. The CRT will
show the values of the VISICALC strings. row names,
rows, columns, and numeric values as the conversion
proceeds. When the conversion is complete, the CRT will
query,

NAME OF NUMERIC DATA-FILE?

Enter the name of the numeric file that you wish stored,
complete with mass storage specifier if necessary. If
sufficient space exists on the specified disk, the file
will be created, stored, and a catalog of the disk will
appear on the CRT. If sufficient space does not exist
on the disk, the CRT will display, -

DISK FULL: REPLACE/PACK DISK, PRESS CONT
Either choose a new disk, or pack the existing disk to

create more useable storage space and then press the
CONT key.
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EIGURE CAPTIONS

Example of CRT plot (dumped to HP-82905B
printer) from ISOPLOT.

Example of HP-7470A plot from ISOFLOT.
Dashed line is best-fit line to data points
with error-ellipse symbols. Examples of
some of the other possible symbols are
shown to right. The isochron age is
calculated automatically by the program.

Example of CRT plot (dumped to HP-82905B
printer) from CPLOT, using horizontal
concordia-tick option.

Example of HP-7470A plot from CPLOT, using
oblique concordia-tick option.

Example of CRT plot (dumped to HP-82905b
printer) from PBPLOT, using horizontal
growth—curve tick option.

Example of HP-7470A plot from PBPLOT, using
both growth—curve tick options. The
208/204 plot was precisely aligned with the
2077204 plot using the nonstandard
plot-size and stack options.
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$/8 key, fuURCEION OF sueevvrsnsesnranrsanrnrananssnessnes terenee 3
ABS ERRORS KEY vovvessrresnosrrnneerssnnsersssersosnsersssnnees 15
1 - T |
advanced proaraseing ROM .c.vccveiiiiiiiiiiinnisiinniconninaes, .2
axes f0F CPLOT .vcvvrnnvrsnsevasnsnnsansarsnscensarvassaneansnee 20
axes t0r PEPLOT o.vetviserennrvnoncsncnssonsnccsnssnsannnnsnases 28,28
axis labels to indicate 1sochron plot soevvevvnrensnnannnencnane 13
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ax1s names (ISOPLOT) vuvsvisnnensrennionssncanarnsnnssvessaseses 9
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best-fit line - see Yorkfit or polynomial curve-fitting
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tatalog of disk, obtaining .........
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circle as plotting-syabol ....cviieeniesvrecnrsnncncnnncincesas 8
torbining points with different sysbols for Yorkfit ............ i
CORPULEr tuveisarenrsrnsnssanancsssnnssnsrascessasnsnssrssnssnas
toncordia curve, tick-style for .....eee vesasrssarainsanencnsns 21
concordia data, Brrors fOF ..icseescasessencese vessessssnarsenas 20,23
toncordia plotter (CPLOT) evvevvinvrvsnrsssanencrnrssssvnnssees 20725
constants, OBLAY severvssrescessroscnsosanasersnsoansssanasssnse 13
CONTINUE KEY vuivvvescsnssesnsrssarcncsosnsnesnsossurssesnsncress 14
CONVENEIONS o.vurvasncanseonsvsoneasnssansnsssessnsnssancssasces &
correcting data-point entry ..... e 11
CPLOT crt-plot exasple civcevenuanns P .
CPLOT prooras 1ist seseereiocnonsncransnnsessasssnsncncsntscnens 90
CPLOT rcuran cevasere 4 | I
LRT DAT KBY sevevesocensncnsnssosnsansnnssessnuransnsenorssasnes 4
CRY graphics, viewing using 1Y key A
LRT PLOT KBY wevvvnnsersnnsvseresnsascssasvsssesavsvensnnsssnnes 24e2]
CRT PRINT key vovvvricasinsirienisciisnnnnnscasisonsenannenese 24,27
LRT, regquesting use for output ..ecievrisorsnssennicnssancnss
£RT, uszng for graphicfs seeeveesscacsssssosarsanensnas versassaes
ETICKS vuvrerenrverecsncensensanennens . .
DATAFILE KBY vesnvvsrenersoareancres
datafile sets, inputting for plotting
datafiles, requesting data froB ...ccoevaivicnenes ee 9
datatiles, numeric, retrieving data froe ... . 16,17,27
datafiles, NUABFIC ...evivveveeanrannsns vers . . 3132
datafiles, VISICALL, retrlevan data O 19,27,30
Davis, discordance sodel $TOB tovuvesesansrssnassnnsnassnnsssnns 24
gecay constants .oevivivensans I
default plotter ........... vateeesnseanens sesvereraansrrensneass 3,24,27
default printer ...oovuvuuee . )
degrees of freedos LYOTKFIL) vesvenrnnssnrnnsossncenssnssnrnnen 12
disk catalog, obtaining .eeevvivvirviiiiiiiiniiiieniiiennnn, 18,17
015K GriVE suvevssronaensrararsosnssnsasusnanssscnsnsnsrsnsnrens 2
Drafting a nhrase on the plot vevvvviveniirisesnensnesonsnneneas 4
dusping CRT plot to plotter ....ccvvvvivvnviniviireniiinnnnnnnns §,23
edxtlnq data before plotting .evvivvernrerersvsancrnssarcarcrsas 1o
g:ent required fOr PrOGraBS .ccvcsseenroscsscasnransssnsnnaa 2

PEN K@Y vvvcuasrancncosconsssnsnseancnsasressanassnsssanass 7
£RRCRGSS EBY tevvnsereensecnnacnesnssnsassennressssoscsnnnsrases 7
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error-correlation, how to calculate .iueeiveveorsncsnnresnsnress |
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figure captions ...oeveeunvens eerreseeeensanee crreneranes o 34
growth-curve ticks, Pb, suppressxng -
growth-curve ticks, StVIB Of tievvsesiveairerrnriosnosssnnncnnae 27
grasth-curve, lead, selectim; paraseters for . csresersnss 49
growth-curve, !ead SUPTESSING seesensnrsnnessns cesveneanes 28
arawth-curve, T 25,29
BTICKS KBYS vuvuvvevevnnesnenisnnennanss setsseennsa erearssananss 27,28




HARLPLOT kev ...... crrasiannsnns trressssaerarenaas
hardware required ...... .
HELP kevys covvvvennences

HP-2673 oprinter ... verterrasensrane . 2
HP-74704 plotter .. erectestitnticenae 2
HP-82903b printer ...... eas 2
HP-86/87 m1crocoBputer vevvvecvscrssseas eesee 2
HPLOT DUMP KBY ovvrevvnrererornsvannsonses vee 2

including scatter, Yorkfit errors ....oveveenes
inherited radiogenic-Pb comsponent {CPLOT)

saseseszessens ssess

intercepts of Yorkfit line with Fb qrnnth—éurve N
intercepts, concordia, labeling on plot v.cusviseerniinirennanes 2

interrupting Program .evcvevececsonssescrssrsascscconaons
Introduction .veevveveness ceesrsecsnerassesnnen reenenes
isochron plots, calculation of 2ges fro® ...oceveneenes
ISOPLOT program 135t suvevevcsssvrcenrisercocosnanrsosnaasecnsans
T80PLOT tivveervarosonnarennsorrarsasnssnsresesnsnssannsnsssnes
key functions when starting CPLOT ..i.ieivviiianonrnseannrncnans
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key functions when starting PEPLOT ....coveviriviencanncncrcncns
kevboard plotting-syBbols cuivevnerenserisnierirnninsecensnnnane
kevboard-entered data for plotting ............ teseans seeesnacns
LABEL INT KBY vevvuvvoerercnnaresas eretsrsrerasntacasstensasnaes
labeling concordia intercepts on plot vevvevurvevosorernscnsnens
labeling phrases on the plot seeieivisvoicsrirscanansssaarssnsass
LDE ZERDES KBY vuvvvvrrvererrncnsccseracnssonsvsnenss veariessans
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lettered phrases, subscripts/superscripts in .....cvvviiiiensese
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limits of ¥ and ¥ axes (ISOPLOT) vuvuvvrenenrecrsrorsoncnnronees
limits, of concordia plot .oeevevinnrinsenveercreannosancnanses
line-pattern of Yorkfit 1ine ..vvvesvivessscnsrnnnsscionsonncass
1oadin3 the prograss ....... sevevsestnseaaserares veseans vessenns
K800, .

asssavsssnssuscssrn s ssssasase sesevresnasscrsresasssrna

Batrix ROM o.uvvierennenronscrsnrssrscosasencansensosoravassneee

paxisua 1ikelihoo8 Brrors -w.visessrvressecscrcnsnnanansnssnseces
zaxiaus nuaber ot sets for plotting or Yorkfit ...........ecuuee
Mcintyre and others ....... tsassessaasnsansensaracnnns cesssesans
REROTY Tequired by Progra® veveeveossercsrrscrraransnsaartassnas
ainigua/eaxisus bounds of plot (ISOPLOT) ....vvvevrisnensnnanens

Hodel-3 Yorkfit {ISOPLDT) souvevviereceserncrinrarssenencnaraees |

Model-1 fit {ISOPLOT) ..vvveviviivonareonianireconsannaeraonnnes

Hodel-1 Yorkfit (EPLOT) ...evvveniivninnnieninvennnnisnesenans 2

Model-2 Yorkfit {CPLOT) ..ivvveniiiiiiiriniiirciensncnnnincsnees

Model-4 Yorkfit €CPLOT} vvivevearsnsnvnasens tresrarsressarentase &
Mu, of D7OMER-CUIrYE tovversvsnrnrsrrscasnorerscancnascararsansas 2
aultiple-disturbance model Yorkfit (CPLBT) .vvvivvvincsecrsnnese 2

names, saaple, 1n d2at3 filBS tevsvesrvarenvieonsncancnvsnansnoes
NORM key {150Plot) vivsercnvcerverenssssnconscnsnnnnnsasinsennes
nuaeric data files, converting froe VISICALC files cu.eviersnnns
puBeric gata filBS seveevrrosncescovrsroncovasnsonccsrasannnrans
NUMVERT Progra® svveecesecresessosssrncanss teeasseerinsasiancnse
0 CTIEKS KBY wovvrunnsrcncsnsrsrscsenassrnsssnssosssnssnsncasnss
DPEN EDBDX KBY veveessvsccsncenssnrsnssssorecasncsoscronssnsancas
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ngtional 1T
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Pb-Pb 150CHrONS esvencsessncscnsorasersrensscssoncansoaonsncens
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PBPLOT cri-plot, example co.vvieaererincrcronsacnnsrionrensnenes
PHPLOT progras i

PBPLOT ProOra® soseessecesssvesncssssssssccnssssersarssassecnsass

BY sevovrscnnnstatannsarsatssnrnosonarasssassssaarinasans

- N
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plot size for plotter-plots ......... terenssisenasensiatnanerans
piotier pens, SPECIFYING sveseeersrcsorsaseacscssncrcesnansonans
plotter required .v.veeeseeesvssrenaceesonsrersnsvrascnsscasancs
plotter ROM ......... censse teeaserisesnnne
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lotting data-points civvevesirersases
glottinq SYRDOIS tevrrivencnnrnrnncnriinnns
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polynomial regression of data ..........
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APPENDIX 1: PROGRAM LISTING OF ISOPLOT

10 1 SRSSRRSRRSARANSANRRRLIRS [SOPLOT SIRSISBRaadRasaaaniniasasnisasssissgsnd
0!
30 ' Frograe for plotting and reqression of ¥-Y data. NOV 08, {943.
49 !
50 ! Requires advanced prograsaing ROM and 105 Kbvies RAM.
i

80 Data mav be entered fros either of {1) Kevboard, {2} Visicalc data-
70t file, or (3) nX43 Numeric data-file, and plotted either on LRT or

g0 ! plotter, Errors can be entered as either 1 or absolute, 1- or 2-sigaa.
30 ¢ Brackets indicate optional input.

100 ' Takes 100 points for Yorkfit, or 300 points for polynoaial regression.
{10 ¢

120 ON ERROR 60TO 140

130 IF PLOT_STARTED THEN PLOTDATA

140 OFF ERROR @ OPTION BASE !

150 !

140 DIN AC100).X_KT(100),Y_NT{100),R1100),2(100),A$1723,1(300),Y(300) ,Ex {300}, Ey {300) ,Nanes1501,R01300),5lope5) , Inter {5),L(5),Erri

at (5),Errsl(5),0(5),R$(50]

170 DIM RR$E501,PLOTDEV(Z) ,Pr{2), Nx$[323, Ny$[323,KEY$SL11, ¥8 {300) [183,5(300,5),XX(45),06(5) [181, XERR (300} , YERR {300} , AX 1581451, P$[803,
. CRUDS$[501,Nx_$1321,Ny_$[32]

180 DIN Nx0$[103,Ny0${103,NxR${321,NyR$323, EL$L71,COLN(S), TE(100), T2100),UE1001,V(100) ,LV(100) ,U2¢1003,V2(100) ,12{100) , Re$ 503, ALL

KEV$0256]

190 DIM IEROSLBY, ATIKS(BYL12,YTIKS (81123, XTIK(8),YTIK(8) ,CACHE(100,5),SYMBOL(100,5) ,LETTERS (2511801, LETTER(25,5),LINE(12,2) , INT {10

0}, YHT (100}

200 INTEGER XDEC{8),YDEC (B}, ISOTOPE(4)

249 !

220 ! Rb-87, Sa-147, U-238, U-235,  Th-232 DECAY CONSTANTS

230 DATA 1.42E-11,4,54E-12, 1.55125E-10, 9. 84B5E-10, 4, P4TSE-11

240 MAT READ L

250 ¢

260 ALLKEYS=RPTS$ {* *,256)

270 FOR I=1 T0 256

280 IF I¢128 OR 1172 THEN ALLKEYS${I,11=CHR$ (1)

290 NEXT 1

300 CRUD$=HBLS (* %313 INPROPER RESPONSE OR NUMBER OF VALUES #1138 *)

310 ER$="terr® @ EA$="2-GIGNA® @ EB$=" I-ERRDRS® ® PERCENT=1 ¥ §16=2

320 CNT$=HBLS (* CONT *) @ FILES="" @ ZER0$="00000000"

330 PLOTDEV{1)=1 @ PLOTDEV{2)=705 @ CPEN=1 @ PEN 1 @ SLD,HP,DFILE,ALL=0 @ PRINTER IS { @ EL$=HBLS (*ENDLINE®) & SPEED$=*VS® & P5=,35

# PLR,Pr(2),Pril) PR=1

340 POLYSIZE=2.5 @ DEG © PAGESIZE 24 ¥ MAXNUM=300 @ NAXYOR=100 @ PLOT STARTED,ALL CONVERTED=0

350 !

360 REDRAN: LZERO, STACK,0DDSZE, SIZETYPE,C_CT,NLINES, NPHRASES, PLOTTER_DUMP,SOLID LINE=0 @ DEG @ PAGESIZE 24 @ CLEAR @ PEN 0 @ GOTO B

EGIN

370!

371 CLEARKEY: ! CLEAR ALL SPECIAL-FUNCTION-KEY LABELS

37 FOR i=1 TO {4 @ ON KEY® i,"" GOSUB RETAN @ NEXT i
I RETURKR

374!

380 RETRIEVE STR: ! Retrieve up to 5 substrings (separated by ’,’) from string
390 LINPUT RS @ 08(1),08(2),08(3),06(4),08(5)="" # Rinputs=0 & RR$=R$

- &)=
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400 ON ERROR 60TO 440

319 Wh=POS (R$,",") € SP=Wh3(Wh30)+{LEN {R$)+¢1)8{dh=0}

420 O$ {1+Ninputs)=R${1,5P-11 & Ninputs={+Ninputs

430 IF ¥h THEN R$=R$[1+Wh] € GOTO 410

440 OFF ERROR @ RETURN

450 ¢

460 RETRIEVE: ! Retrieve up to 5 nuseric values (Separated by ’,’) fros string
470 LINPUT RS

480 RTR: D{(1),0(2),0(3),0¢4},0(5),Ninputs=0 & RR$=R$ ' Alternate entry line
490 ON ERROR GOTO 520

50¢ O{i+Ninputs}=VAL (R$) & Ninputs={+Ninputs

310 ¥h=P0S {R$,",*} @ IF Wh THEN R$=R$[I+ih] & GOTO 500

520 OFF ERROR @ RETURN

530 ¢

540 BAD_INPUT: GOSUB CLUNK @ DISP @ DISP CRUD$ @ DISP & RETURN

350 ¢

540 RETRN: RETURN ! Dumav return

570 KRETRN: OFF KYBD @ RETURN

580 !

590 DEF FNA{(X) = INT (L6T {ABS (X+{X=0)}})

600 ! A
410 DEF FNTICK(X) ¢ Returns tick-interval
620  A=10*FNALX)/8

53¢ IF ABS (X/R)>$2 THEN A=2%A & BOTD 430

530  B=ABS (A}/10*FNA(A)

450 IF BRINT (B) THEN A=INT (B}¥1Q*FNA{R)

660  FNTICK=A @ FN END

870 !

480 DEF FNXTICK{P) ! Dras X-axis & ticks

690 NT1i=Xspred/XTIK @ ETIX=NTIX/2=INT (NTIX/2) ! # Ticks even?
760 FOR Y=t 70 NTIX

710 ETIK=Y/2=INT {X/2) ! Even tick?

720 IF (P=1)3ETIK OR (P=-1)${{ETIK EXOR ETIX)=0) THEN M=XTICKSIZE ELSE W=XTICKSIIE/2
730 IDRA® PIXTIK,O

740 IDRAN O,Pi% & IDRAW O,-(PIM)

750 NEXT X
Ted - FNXTICK=0 @ FN END
779 ¢

780 DEF FNYTICK{P) ! Draw Y-axis & ticks

790 NTIX=Yspred/YTIK & ETIX=NTIX/2=INT (NTIX/2) ! ¥ Ticks even?

800 FOR Y=1 T0 NTIX

810 ETIK=Y/Z2=INT (¥/2} ! Even tick?

820 IF (P=1)4ETIK OR (P=-1)¥{{ETIK EXDR ETIX)=0) THEN M=YTICKSIZE ELSE M=YTICKSIZE/2
830 IDRAN 0,PEYTIK

840 IDRAW -(PiM), 0 & IDRAW PN, 0

850 NEXT Y

850 FNYTICK=0 € FN END

a70 !

880 DEF FNDriN,D) ! Round vaiue N to D sig. fiqures

890 IF N THEN Mu=10*{D-INT {(LBT (ABS (N))}-1) ELSE Mu=!
200 FNDr=IP {(NfMu)/Mu @ FN END

910 !

920 DEF FNDECIMAL{X) ! Returas #digits bevond deciaal pt.
93¢ A=0 @ N=ABS (X)

940 N=10%{ABS (N)-INT (ABS {N)))

950  IF N THEN A=A+1 @ GOTO 940 ELSE FNDECINAL=A

940  FN END

970 !

980 CLUNK: BEEP 115,40 @ BEEP 195,40 @ RETURN ! Clunky sound
930 ¢
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1000 DEF FNCHAR(X) = 1+CABS (X)>1)R{FRACX)+{X$INT {X)))+{X<0) +FNDECINAL{X)+{ABS (X}<I}SLIERG ' #Characters required for the nusber

1010 !

1020 DEF FHR{A$) = PGS (R$,**")-POS (A$,"\")

1030 !

1040 REMBVE: L.A<LEN {(A$) ' Remove superscript., subscript characters fros string
1030 FOR J=1 TO LEN (a$)

1060 IF (A>1)8{A$(J,01="*" OR RS$[J,J1="\") THEN L=L-1 @ AS[I]=AS[J+1]

1070 NEXT J

1080 RETURN

1030 !

{100 BEGIN: ALPHA { @ CLEAR @ ALPHA 21,27 @ DISP "(LOWER OPTIONS ARE DEFAULT}® @ OFF CURSOR
{110 ON KEY# 1, °"PRINT-DAT® GOSUB HARDCOPY

1120 ON KEY® 2,° CRT-DAT" BOSUB DISPLAY

1130 ON KEY® 3," HARDPLOT® BOSUB HARDPLOT

1140 ON KEY$ 4,° CRT PLOT® 5OSUB CRTPLOT

1150 ON KEY® 7, START" 6070 60

1160  IF HP THEN ON KEY# 5," PEN 1" GOSUB PEN_!

1170 IF HP=0 THEN ON KEY# 5,"" 5OSUB RETRN

1180  IF HP THEN ON KEY$ 6,° PEN 2° 50SUB PEN_2

1190 IF HP=0 THEN ON KEY# &,°" GOSUB RETRN

1200 IF HP THEM ON KEY# 8,"PEN SPEED" 50SUB PEN_SPEED
1210 IF HP=0 THEN ON KEY# 8,"" GOSUB RETRN

1220 ON KEY$ 9,°LD6 IEROES® GOSUB LIERD
1230 IF HP THEN ON KEY® 10,* STACK" 6OSUB STACK

1240 IF HP=0 THEN OM KEY$ 10,°® GOSUB RETRN -

1250 ON KEY$ 11, HELP" GOTO HELPY

1260 ON KEY$ 12,° INORMI" GOSUB NORNSIZE
1270 ON KEY#® 13," SLIDE® 60SUB SLIDE

1280 ON KEY# 14," DATAFILE® GOTO GET_DATAFILE
1290 !

1300 OM XYBD KY,ALLKEY$ BOSUB keys

1310 ¢

1320 KEY LABEL

1330 6670 1330

1340 !

1350 keys: GOSUB CLUNK @ RETURK

1360 !

1370 60: OFF KEY# @ CLEAR # DISP "USE # TO INDICATE SUPERSCRIPT, \ FOR SUBSCRIPT.”

1380 DISP @ DISP *X-AXIS NAME, Y-AXIS NAME";® INPUT Mx_$,Nv_$

1390 DISP @ DISP *X and Y LIMITS <([Xain,] Xmax, [Ymin,] Yasax)";® GOSUB RETRIEVE

1300 IF Ninputs#2 AND Ninputs#4 THEN 60SUB BAD_INPUT @ GOTO 1399

1410 IF Minputs=2 THEN XMIN,YMIN=0 € XMAX=0(1) @ YMAX=0(2) @ 607D 1430

1420 MIN=0(1) @ YMIN=0(3} @ XNAX=0(2) & YMAX=0(4)

{430 IF XNAX(= XMIN OR YMAX{(= YMIN THEN 50SUB BAD INPUT € 80TD 1390

1440 IF PLR=t THEN 1540 ELSE CLEAR & DISP *PLOT-SIZIE (3-10)* @ DISP @ DISP *[press “kEL$L® for nonstandard disensions/locationsl®;@
DISP & 60SUB RETRIEVE

1450 IF Ninputs¥{(0{1)<3)+(0{1}>10)) THEN BOSUB CLUNK & BOTD 1440

1460 IF Ninputs=0 THEN ODDSIZE=} ELSE PLOTSIZE=D(!) @ 6070 1560

1470 ALPHA 1 @ CLEAR # OFF CURSOR @ ALPHA 8,7 @ AWRIT *PRESS *LHGLS (* 1 ")&" VO DEFINE THE PLOT-LIMITS FOR THE ENTIRE FIGURE-AREA,”

1480 ALPHA 10,13 @ AMRIT H6L$ (" 2 ")&* TO DEFINE LIMITS FOR THE PLOT-BOX ONLY®

1490 ON KYBD KY,"0123436789" 6070 1510

1300 6070 1500

1310 OFF XYBD @ IF KY#49 AND KY#50 THEN 605UB CLUNK @ 6070 1490 ELSE SIZETYPE=KY-48 @ ALPHA 1 @ CLEAR ® OFF CURSOR

1520 ALPHA 10,10 & DISP "ENTER PLOT-LIMITS IN am: X-MIN, X-MAX, Y-BIN, Y-MAX" @ DISP TAB (14);*(aax. lisits are 0-257 [X]1 and 0-19
1t [¥1)";@ OFF CURSOR

1530 DISP @ INPUT LINX1,LIMX2,LINYL,LINY2® IF LIMX{SLINY1CO OR LINXZ3257 OR LINYZ>19f OR LIMX2-LIMXIC30 OR LINY2-LINY1<30 THEN 60SU
B BAD_INPUT @ GOTD 1520

1540 PLOTSIZE=108((LINX2-LINX1)/257+{LINY2Z-LINY1) /190)/2



1350 !

1560 ALPHA 1,1 @ CLEAR @ OFF CURSOR @ ALPHA 12,27 @ AWRIT “A FEW SECONDS, PLEASE..." & Nu$=Nx_$ & Nys=Ny_§
1570 ON ERROR GOTO PLOTTER_ERROR @ PLOTTER IS PLR @ OFF ERROR & 607D 1610

1580 !

1590 PLOTTER_ERROR: GOSUB CLUNK @ CLEAR # DISP TAB (24);HGL$ (® TURN THE PLOTTER OM, DUMMY' ®) @ WAIT 3000 @ CLEAR & §0T0 1570
1500 !

1610 IF PLOTTER DUMP THEN 1990

1620 IF IMAXC= ANIN OR YMAX<= YMIN THEN BOSUB BAD_INPUT @ GOTO 1390

1630 ATIK=FNTICK{XMAX-IMIN) @ YTIK=FNTICK{YMAX-YNIN)

1640 !

1650 ! Force lower-bound X & ¥ values to have 2 siniaue # of sign. figures.

1650 FOR I=1 70 7

1670 %=FNDr(ABS (XMIN),I) @ IF ABS (IMIN)-XCXTIK THEN 1490

1680 NEXT I

1690 IF ININ>= O OR ABS {XMIN)=1 THEN XMIN=GGN (XMIN)$X ELSE XMIN=-X-XTIK

1760 FOR =t TO 7

1710 Y=FNBr(ABS (YMIN),I) & IF ABS (YMIN)-Y(= YTIK THEN 1730

1720 NEXT 1

1730 IF YNIN)>= O OR ABS (YMIN)=Y THEN YNINSSGN (YMIN)3Y ELSE YMIN=-Y-YTIK
1740 !

1750 FOR X=XMIN TO XMAX STEP XTIK ! Force YMAX to lie on a tick
1760 IF 1+XTIKD= INAX THEN XMAX=1+{TIK @ GOTO 1780

1770 NEXT X

1780 FOR Y=YMIN TO YMAX STEP YTIK ! Force YMAX to lie on a tick
1790 IF Y#YTIK>= YMAX THEN YMAX=Y+YTIK ® GOTO 1810

1800 NEAT ¥ _

1810 Aspred=iNAY-YNIN @ Yspred=YMAX-YNIN & XDEC_MAX, YDEC_MAX,YCHAR, {CHAR=0
1820 ! .

1830 ! Find eax. ¥ characters in X % ¥ ticks & ticks w. aax ¥ decisal places
1840 FOR I=1 TO Xspred/ITIK/2¢1

1850 XTIK{D)=XNIN+2RATIKNL(I-1)

1860 A=FNCHAR{XTIK{I}) & IF AJYCHAR THEN XCHAR=A ! sax 4§ of characters

1870 XDEC{I)=FNDECIMAL(XTIK(I)) @ IF XDEC(I)>XDEC_MAX THEN IDEC_MAX=XDEC{I)
1880 NEXT I .

1890 !

1900 FOR I=1 TO Yspred/YTIK/2+1

1910 YTIK(D)=YNIN#2YTIKSLI-1)

1920 A=FNCHARC(YTIK(I)) € IF ADYCHAR THEN YCHAR=A ! sax # of characters

1930 YDEC{I)=FNDECIMAL{YTIK(I)) & IF YDEC(I)>YDEC_MAX THEN YDEC MAX=YDEC(I)
1940 NEXT 1

1950 ¢

1960 CRT=PLR=1 ¥ PP=1+CRT ® HP=PLR#! # IF CRT THEN GCLEAR

1970 IF CRT THEN LIMX{,LIMYi=0 & LIMX2=125 @ LINY2=73 @ GOTO 2020

1980 IF ODDSIZE THEN 2010

1990 LIMI1=2578(1-, 13PLOTSIIE) /2 @ LINX2=257-LINX! ! For centered plots

2000 LINY1=1913(1- 14PLOTSIIE}/2 @ LINY2=191-LINY]

2010 IF SIZETYPE{2 THEN LIMIT LIMXL,LINX2,LINYL,LINY2

2020 AR=2/3 & THT=5 & LHT=4 @ IF CRT THEN 2070 ! Aspect ratic, tick label char. ht.
2030 IF SLD=0 THEN M=.7¥{1+2.7%(PLOTSIZE(6)/PLOTSIZE) ! For plotsizes{é, somewhat buffer label-character size.
2040 IF SLD THEN M=.958{1+¢2,7%(PLOTSIZE(H)} /PLOTSIIE)

2050 THT=MITHT & LHT=1.24MSLHT ! Tick-label and axis-label character heights
2060 !

2070 Pu=POS (Nx$,°*") @ Pd=PDS (Nx%,"\") ® Qu=POS (Ny$,**") B Gd=POS (Ny%,"\")
2080 P=Pu OR Pd @ G=Bu OR Bd & A=ABS (XMAX-XMIN}/XTIK @ B=ABS (YMAX-YMIN)/YTIK
2090 IF Qu AND Gd AND POS (Nv$,*\"){POS {Ny$,"~*) THEN Ss={ ELSE Ss=0

2100 ! Ss={ if the Y-axis label has subscripts

2110 IF POS (Nx%,"g") OR POS {Nx$,"g") OR POS (Nx$,"p") THEN Xdsc=t ELSE Xdsc=0
2120 IF POS (Ny$,%g*) OR POS {Ny$,"q") OR POS (Ny$,"p") THEN Ydsc=1 ELSE Ydsc=0
2130 ! Need sore roos for chars. with descenders

2140 YL=1+THTS. 75+LHTEL. 75+, 250P+Xdsc/4) ! BU’s below X-axis
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2150 XL=1+THTSARS (1-HP/3) SYCHAR+LHTE (1. 05+, OS3CRT+85/2¢0/4+Ydsc/6-.3) ! BU’s to left of Y-axis
2160 ' XL=1+THTSARIYCHARY (1-HP/4) -  25+LHTS (1455/2¢¥dsc/6) 4 {1-HP/3} ! to L of ¥

2170 YEND=THT/28(B/2=INT (B/2)) ! 64’5 above top of Y-axis
2180 XEND=(XCHARSARSTHT/2+1) ${A/2=INT (R/2)) ! 6U’s to right of X-axis
2190 !

2200 IF SIIETYPE=2 THEN C=0 # 6OSUB PLOTBOX_SIIE
2210 IF RATIO >! THEN Ygu=100RATIO @ Ygu=100 ELSE Xgu=100 & Ygu=100/RATIO
2220 ! Xogu,Ygu are B6U’s of total-plot area along X & y-directions

2236 !

2240 XLOC={Xgu-XEND-XL)/Xspred ! 8U’S per UU {X~direction)
2250 YLOC={Ygu-YEND-YL)/Yspred ! BU’S per UU {Y-direction)
2260 Yma=XLOC3(LINX2-LINX1}/Xqu ' Billiaetres/UU {X-dir)
2270 Yam=YLOCY(LIMY2-LINY!)/Ygu ! Millisetres/Ul (Y-dir)
2280 !

2290 LOCATE IL,Xqu-XEND,YL,Ygu-YEND

2300 IF HP THEN PRINTER IS PLOTDEV(2) @ PRINT SPEED$ @ PRINTER IS Pr{2)

2310 SCALE XNIN, XWAX, YNIR, YMAX

2320 CSIIE THT @ LW=ARILHTE{1-HP/3)

2330 * Label every 4th tick, not every other tick if little room available

2340 1Tos=28XTIK#Xea ! as between every other tick on X-aris

2350 XTLae=THT3ARSXCHARSXea/XLOCE{1-HP/3) ' sm taken up by largest X-tick label
2360 IF XTLos/XTee{.5 THEN MTIK=2 ELSE NTIK=4 ! Avoid crowding X-tick labels
2370

2380 FOR I=1 TO Xspred/XTIK/2+1 ! Add decisal pt & zero to
2390 IF XTIK(D)=0 THEN XTIK${1)="0" & 5O0TO 2470
2400 XTIK$(I)=VALS (XTIK(D)) ! satch foreat of X-tick with

2410 IF XDEC_MAX=0 OR XDEC_MAX=XDEC{I)} THEN 2440 ' asost significant figures.
2420 IF XDEC(I}=0 THEN XTIK${D)=XTIK$(D)¥"."

2430 XTIKS(I)=ATIK${1)YZEROST1, XDEC_MAX-XDEC(I)]

2440 IF LZERD=0 THEN 2470

2450 IF XTIK(I)>0 AND XTIK{I)<1 THEN XTIK${I}="0°8&XTIK$¢I)

2460 IF XTIK(I)<O AND XTIK(I)>~1 THEN XTIK${1)="-0"LITIK$<1)[2]

2470 NEXT 1

2480 !

2490 FOR I=1 TO Yspred/YTIK/2+1 ! Add decisal pt & zero to
2500 IF YTIK<1)=0 THEN YTIK$(1)="0" @ GOTO 2580

2310 YTIK$I)=VALS (YTIK(I)) ! satch forpat of Y-tick with

2520 IF YDEE_MAX=0 OR YDEC_WAX=YDEC{I) THEN 2330 ' most significant figures.
2530 IF YDEC{I)=0 THEN YTIK$(D)=YTIK${I}¢"."

2540 YTIK${I}=YTIK${I)YXIERO$L1,YDEC_MAX-YDEC(I}]

2550 IF LIERO=0 THEN 2580

2560 IF YTIKAI} 0 AND YTIK{ID{! THEN YTIKS$(DI)="0'WYTIKS{I)

2570 IF YTIK(1)<O AND YTIK{(1)>-1 THEN YTIK$(I)="-0"&YTIK$¢1){2]
2580 NEXT I

2590 !

2600 ' LAXES -XTIK,YTIK,XNIN, YNIN,NTIK,2,5

2680 XTICKSIZE=2.5/YLOC & YTICKSIZE=XTICKSIZE!Ymm/)na

2620 PEN CPEN @ SETUU & MOVE XMIN,YMIN

2630 A=FNXTICK(1)+FNYTICK(1) +FNXTICK{-1) +FNYTICK{-1) @ FRAME ' Draw axeskticks
2580 IF STACK THEN 2690 ELSE LORS & & A=THT/YLOC/3

2650 FOR 1=1 TO Xspred/XTIK/2+41 STEP MTIK/2 ! Label X-ticks

2660  MOVE XTIK(I),YMIN-A @ LABEL XTIK${D)

2570 NEXT I

2680 !

2690 LORE 8 @ B=THTHAR/2/ILOC

2700 FOR I=1 TO Yspred/YTIK/241 ! Label Y-ticks

2710 IF STACK AND I=1 THEN 2740

2720 ¢ Slightly offset st y-tick to avoid overlab w. 1st x-tick
2730 MOVE NMIN-B,YTIK{I)+{I={)}4THT/9/¥LOC @ LABEL YTIK${I)
2740 NEXT 1
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2750 ¢

2760 ! AXES XTIK,0,XMIN,YMAX,2,0,5 & AXES 0,YTIK,iMAX,YHIN,0,2,5 € FRAME

2770 SETEY @ CSIZE LHT @ LDIR ©

2780 IF LEN (Ny$)=0 THEN Ny$=" " ! if no Y-axis label input

2790 A$=Nx$ ® GOSUB REMOVE @ Lx=L @ NxR$=As$i1,L] ! Strip super/subscripts

2800 A$=Nv$ @ G0SUB REMOVE @ Ly=L @ NyR$=As$i1,L]

2810 Pul={Pd#0)${Pu(Pd) # Qui=(Ad¥0)4{Qu<@d) ' * ar \ first indicator

2820 Pui=(PuiPdd0) ${Pu<Pd)+{Pd=0) @ Qui={Quild#0) ¥ (Bu(Qd)+(Bd=0)

2830 IF STACK THEN 2920

2840 LORG 1 @ MOVE {Xou+XL-XEND)/2-LM¥Lx/2,Xdsc8LHT/4 @ IF P=0 THEN LABEL Nx¢ & 5070 2920

2850 !

2860 ' Label sub/superscripts X-axis

2870 IMGVE 0,LHT/48{Pui=0) ! START 1/4 CHAR-SPACE UP IF SUBSCRIPT Ist

2880 FOR I=1 T0 LEN (Nx$)

2890 A=FHR{Nx${I,I1) @ IF A THEN IMOVE 0,ASLHT/4 @ 8OTO 2910

2900 LABEL Nx$[I,I] @ IMOVE LW, LHT

2910 NEXT |

2920 LDIR 90 @ LORG 6 @ MOVE 0, (Ygu+YL)/2 @ IF 8=0 THEN LABEL Ny$ @ GOT0 3000

2939 ! Label sub/superscripts Y-axis

2940 INOVE QuisLHT/4,-{LysiLi/2)

2950 FOR I=1 TO LEN (Ny$)

2960 A=FNR{Ny$[I,I}) @ IF A THEN IMOVE -{ASLHT/4),0 € GOTD 2980

297G LABEL Ny${I,11 @ INOVE -LHT,LW

2980 KEIT |

2990 !

3000 Nx$=NxR$ ® Ny$=NyR$ ' Stripped of * and \ characters

3010 NxO#=Nx$L1,HIN {10,LEN (Nx$))1 & NyOS=Ny$Li,MIN (10,LEN {Ny$}}]

3020 PEN PLR=1 ® SETUU @ CLIP XMIN,XMAX,YHIN,YNAX

3030 IF PLOTTER_DUMP THEN RETURN ELSE PLOT STARTED={ @ 6OTQ STARTPLOT

3040 ¢

3050 STACK: STACK=1 # BEEP @ ALPHA ! # DISP HEL$ (" SUPRESSED X-AXIS & X-TICK LABELS *) € OFF CURSOR # RETURN
3040 HARDCOPY: ALPHA | @ DISP HGL$ (* PRINTER PRINTOUT *) @ Pr{2)=701 @ PR=2 # PRINTER IS Pr{2) @ OFF CURSOR @ RETURN ' Use printer
as printing device

3070 DISPLAY: ALPHA | @ DISP HGLS (* CRT PRINTOUT ONLY *) @ Pri2)=1 @ PR=1 # PRINTER IS | @ OFF CURSOR @ RETURN ! Use CRT as printin
g device

3080 HARDPLOT: ALPHA 1 @ DISP HEL$ (* PLOTTER GRAPHICS ") @ PLR=PLOTDEV(2) @ HP={ @ OFF CURSOR # GOTO BEGIN ! Use HP-7470A as plott
er

3090 NORMSIIE; SLD=0 @ ALPHA ! ® DISP HGLS$ (" NORMAL CHAR.-SIZE & PLOT-SPEED *) @ OFF CURSOR @ RETURN ! Use "noraal® size labels & s
vebols

3100 SLIDE: ALPHA 1 ® SLD=1 # DISP H6L$ {" SLIDE-SIZE CHARARCTERS ") € OFF CURSOR @ RETURN ! use relatively large labels & syabols, a
5 for I5aa slide.

3110 CRTPLOT: ALPHA 1 @ DISP HGLS (* CRT GRAPHICS *) # PLOTTER 1S | # PLR=! # HP=0 @ OFF CURSOR @ GOTO BESIN ' Use CRT as plotter
3120 !

5130 LZERD: BEEP @ ALPHA | @ DISP HEL$ (" ADD LEADING IERD TO TICK-LABELS ") @ OFF CURSOR & LZERO=1 @ RETURN ! Include leading zero
in front of dec pt for tick-labels

3140 6ET_DATAFILE: GOSUB DATAFILE @ BOTC BEGIN

3150 G_DATAFILE: GOSUB DATAFILE @ 6070 RE_DATA

3140 PEN_SPEED: ALPHA 1 # AWRIT HBL$ (* PEN SPEED {1-10} ")&" * @ ALPHA 3 @ INPUT PENSPEED ! Define pen-speed for HP7470A plc
tter

3170 IF PENSPEED({ OR PENSPEED>10 THEN GOSUB BAD_INPUT @ 60TD PEN_SPEED -

3180 IF PENSPEED=10 THEN SPEED$="VS" ! fast + max. acceleration

3190 IF PENSPEEDC10 THEN SPEED$="YS"LVAL$ (INT (38.1YPENSPEED/10))

3200 6070 BEGIN

3210 ¢

3220 STARTPLOT; NN=0 @ LDIR O @ PRINTER I5 Pr{2) ! Re-entry line from CONT I

3230 PLOTDATA: OFF KEY# @ OFF KYBD @ OFF ERROR @ N,Isochron,Pbpb=0 € 11,K=1

3280 RE_DATA: ALPHA | @ CLEAR @ ALPHA 1B-24CRT,27 @ ANRIT "press "YHGLS (" CTRL H "}¢" for help” @ OFF KYED

3230 IF CRT THEN ALPHA 18,27 # ANRIT *press ®kHBL$ (* CTRL D *)}&* for hard-plotter duap®

3250 ALPHA 21,25 @ ANRIT *PRESS ANY KEY FOR KEYBOARD-SYMBOL® € OFF CURSOR @ PEN O @ SETUU @ MOVE XMIN,YNAX @ Kb=0

3270 REDIM X{MAXNUM},Y(MAXNUM)
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3280 ON KEY® 1," OPEN Ebox" BOTO OEbox

3290 ON KEY$ 2, OPEN Eell™ 6OTD OEell

3300 ON KEY® 3," POLYBON" 6OTO Poly

3310 ON KEY# 4,° ERRCROSS" GOTC ERRCross
3320 IF CRT THEN ON KEY$ 5,"PRINT PLOT® GOTO PRINT PLOT
3330 IF HP THEN ON KEY® 5,"" GOSUB RETRN

3340 IF NN>Y THEN ON KEY® 6," YORKFIT® 6070 forkfit
3350 IF NNC2 THEN ON KEY# &6,"" GOSUB RETRN

3360 ON KEYS 7," OPTICNS " 60TO OPTIONS

3370 ON KEY4 8,°SGLID Ebox" BOTD SEbox

3380 ON KEY? 9,°SOLID Eell® 6070 SEell i
33% ON KEY# 10,* LETTER" 6OTO LETIER

3400 ON KEYS £1," PEN 1" GOSUB PEN_1

3410 IF HP THEN ON KEY$ 12," PEM 2" GOSUB PEN_2

3420 IF CRT THEN ON KEY# 12,"ERASE PEN® BOSUB ERASE_PEN

3430 ON KEY# 13," DATAFILE® GOTO 6_DATAFILE /
3430 ON KEY$ 14," REDRAW® GOTD REDRAW

3430 ON KYBD KY,ALLKEY$ BOTO KYBRD

3460 PLABEL: KEY LABEL

3470 5OTD 3470

3480 !

3490 ! Select pen#l {PEN_1) or pendi2 (PEN_2) of HP-74704 plotter

3300 PEN_{: CPEN=L @ ALPHA { @ DISP HEL$ {® PEN | *) @ OFF CURSOR & RETURN

3510 PEN_2: CPEN=2 @ ALPHA | # DISP HGL$ (" PEN 2 ") @ OFF CURSOR @ RETURN

3520 ¢ ,

3530 ERASE_PEN: CPEN=-1 @ ALPHA | @ DISP HEL$ {" ERASIMG PEN *) & RETURN

3540 OEbox: SYMBOL=1 @ ALPHA | @ CLEAR & DISP MGL$ (* OPEN ERROR-BOX SYMBOL *) @ 60TG INPUT_DATA

3530 SEbox: SYMBOL=-1 @ ALPHA | @ CLEAR @ DISP HGL$ (" SOLID ERROR-BOX SYMBOL *) @ BOTO INPUT DATA

3560 OEell: SYMBOL=2 @ ALPHA 1 @ CLEAR @ DISP HGL$ (" OPEN ERROR-ELLIPSE SYMBOL *) @ GOTD INPUT_DATA
3570 SEell: SYMBOL=-2 @ ALPHA I @ CLEAR @ DISP HG6L$ ¢" SOLID ERROR-ELLIPSE SYNBOL *) @ 6OTC INPUT_DATA
3580 ERRCross: SYMBOL=4 @ ALPHA | @ CLEAR @ DISP HGLS {* ERROR-CROSS SYMBOL ") @ 5OTD INPUT_DATA

3390 ¢

J&00 Polv: SYMBOL=3 @ ALPHA | @ CLEAR @ DISP HGL$ (* POLYGON SYMBOL *)

3610  DISP @ DISP “# SIDES (-~ for star), [OPEN/SCLID (9/1) [,SIZE {1-5) [,ROTATION (0-360)111";@ BOSUB RETRIEVE
3620 IF Ninputs{l THEM GOSUB BAD_INPUT @ 6070 3610

3630  POLYSIDES=01i1)

3540  IF Ninputs>i AND 0f2)=1 THEN SOLID=1 ELSE SOLID=0

3630  IF Minputs}2 THEN POLYSIZE=D{3} ELSE POLYSIZE=2.5

3460  IF Ninputs>3 THEN POLYROT=0(4) ELSE POLYROT=90+{(POLYSIDES/2=INT (POLYSIDES/2))3{180/POLYSIDES-90)
3670  GOTO INPUT_DATA

3680 ¢

3590 KYBRD: OFF KYBD ! Keyboard-key depressed

3700 IF KY=40 OR KY=8 THEN HELP2 ! CTRL-H key

3740 IF KY=34 OR KY=4 THEN DUNP_TO_PLOTTER ! CTRL-D key

3720 IF KY¥<32 OR KY>122 THEN 60SUB CLUNK @& GDTO PLABEL

3730 IF KY=19 THEN SOLID LINE=1 @ ALPHA 1 @ DISP HBL$ (" USE SOLID LINE FOR YORKFIT LINES ") @ BEEP @ 6OTO PLABEL ' CTRL 5 k
ey

3780 CLEAR @ SYMBOL=5 & OFF KYBD @ ALPHA 1 @ CLEAR @ KEY$=UPCS$ (CHRS {XY)) @ DISP HGL$ (" PLOTTING-SYMBOL IS ")YHGLS (KEY$Y" *) @ 8
070 INPUT_DATA

3750 ¢

3766

3770 INPUT _DATA: OFF CURSOR @ OFF KEY#® @ OFF KYBD # ALPHA 3 @ DISP EASLERS

3780 IF DFILE THEM DISP *INPUT DATAFILE SET #s AS st SET, LAST SET-ASTERISK fe.g. 2,12% or 2,12;15,18%)" @ DISP

3790 GBOSUB INPYT_POINTS

3800 IF I1JMAXNUM THEN Edit ELSE 6070 3790

38ig ¢!

3820 INPUT POINTS: X{ID,¥{ID,Ex¢ID),Ey{I1},ROCII)=0
3830 DISP @ DISP *#°LVALS {ID)&": *;@ DISP Nx0$%", ["YER$&",] ";Ny0$;” [,"ER$%"] [,"Y%err-corr.]l {"YEL$Y" WHEM DONE)";® LINPUT
Re$

3840 ! If datafile input, use cosmas to separate data-sets in a continuous series, semicolons to separate individual sets or differe

'



nt series.

3850 ' So 2.5:7;9,14;17,29;64 indicates sets 2 thru 3 plus set 7 plus sets 9 thru 14 plus sets 17 thru 27 plus set 6.
38460 Sc=POS (Re$,";") # IF Sc THEN R$=Re${!,5c-1} ELSE R$=Re$ ' Semicolon?

3870 BOSUB RTR @ IF Ninputs=0 THEN Edit

3880 IF NGT POS (Re$,"t") THEN DF=0 @ 5OSUB KEYBOARD INPUT @ RETURN .

3890 IF DFILE THEN DF=1 ELSE 505SUB CLUNK & DISP @ DISP "34t NO DATAFILE IN MEMORY $31° @ 6OTD 3790

3900 IF Ninputs=1 THEN 51,52=0{1) ELSE 51=0(1) @ 52=0(2) ' ist, last datafile set¥s in a2 series

3910 DISP “SETH";TAB (27);Nx0$;TAB (3B);ER%;TAB (51);Ny0s:TAB {62);ER$;TAB {73);"RHD® @ DISP

3920 !

3930 FOR ID=S1 10 52 ! Transfer datafile sets to plotting array@display

3940  X{1I)=8{ID,1) @ Ex{I1)=5(ID,2} ® Y(II)=5(ID,3) @ Ey(ID)=S(ID,4) @ RO(II)=S5(ID,3) # IF X{ID)3Y{II)=0 THEN 3970
3950 DISP II;TAB (6);N$(ID);TAB (26):X(I1);TAB (37);Ex{II);TAB (50};Y{II);TAB {61);Ey{II);TAB (69);RO{II) ¥ GOSUB 4050
3960  IF TI=MAXNUM THEN Edit

3970 NEXT ID

3980 DISP @ IF Sc THEN Re$=Re$[1+Sc] & GOTD 3840 ELSE RETURN ' Respond to ;

3999 ¢

4000 KEYBOARD INPUT: Kb=! ! Bet typed-in data

4010  IF Ninputs{2 OR Ninputs=3 OR Ninputs»>5 THEN BOSUB BAD_INPUT & 6070 3830

4020  IF Ninputs=2 THEN X{II)=0(1} ® Y(11)=0(2) # 5070 4030

4030 IF Ninputs>3 THEN X(II}=D(}) ® Ex(11)=0(2) @ Y{ID)=0(3) & Ey{ID=0{4)

4040 IF Ninputs=3 THEN ROC(ID)=0{(3)

4050 IF X(I1)$Y{II)=0 THEN 6OSUB CLUNK @ DISP @ DISP HGL$ (” 13i% SET# "4VALS {II)&" -NONIERD INPUT RERUIRED s$xit *) # DISP # DIS
P @ RETURN

4040 IF PERCENT THEN Ex=Ex{I1I) & Ev=Ey{1I) ELSE Ex=Ex(I1}/X(II} & Ey=Ev(ID}/Y{I1}

4070 IF ABS {RO(II)){= 1" AND Ex*2+Ey*2>= 2¢ROCII)SExSEy THEN II=11+1 @ N=N¢! @ RETURN

4080 ©5OSUB CLUNK @ DISP @ DISP HELS$ ¢* ¥¥13 ERROR-CORREL. OF "&VALS (RO(II))%&® IS NOT PDSSIBLE f33% *) @ RETURN

4090 !

4100 Edit: IF Kb=0 THEN 4120 ELSE CLEAR @ DISP °SETH#*;TAB (B);Nx0$;TAB {20);ER$:TAB {40} ;Ny0$;TAB (52);ER$;TAB (62);"Rho"* # DISP

4110 FOR I=K TO N @ DISP I;TAB (B);X(I};TAB {20)3Ex{1);TAB (40);Y(I);TAB (52);Ey(I};TAB (40);RO(I) @ NEXT I @ DISP
4120 IF Kb=0 AND DF AND Sc THEM PLOTT

4130 IF ABS {(SYMBOL)=3 OR SYMBOL=5 THEN 4230 ELSE Ninputs,A=0

41430 FOR 1=K T0 N @ A=A+(Ex {I}3Ey([)=0) @ NEXT 1

4150 IF A=0 THEN 4230

4150 DISP *X-"YER$Y", Y-"YER$Y" [, Err.-Corr.] FOR SETS WITH UNASSIGNED OR IERD ERRORS";

4170 GOSUB RETRIEVE @ IF Ninputs(2 THEN GOSUB BAD_INPUT @& GOTO 4140 -

4180 FOR I=X TO N

4190 IF Ninputs=3 AND RO{I}=0 THEN RO(I}=D{(3)

4200 IF Ex{I)=0 THEN Ex(I}=D(1)

1210 IF Ey{1}=0 THEN Ey(I}=0(2)

4220 NEXT 1 @ 607D Edit

4230 IF Kb=0 THEN PLOTT ! Don’t ast for corrections if only datafile data

4240 DISP @ DISP "SET TG BE CORRECTED? ("LEL$%" IF OK)";

4250 60SUB RETRIEVE @ I=0(1) @ IF I=0 THEN PLOTT ELSE II=I # GOSUB INPUT_POINTS @& N=N-{ @ 5OTO Edit
4240 !

4270 ERRDR_BOX: ! Draw error-rectangle about data-point

4280 A=.36/Yan/PP @ B=.36/Yoa/PP ! UU’s per .3bam OR .{Ban

4290 FOR J=0 TG 10004 (5YMBOL<O)

4300 K=J1A-ABS (XERR{I)) # L=JiB-ABS {YERR{I)) & IF K>= A OR L>= B THEN 4340
4310 CLIP X(D#K,X{D-K, Y{1 +L,¥(I)-L @ FRAME

4320 MOVE X(I),Y{I) @ IF SYMBOL>O THEN 4330

4330  NEXT J

4330  CLIP XMIN,XMAX,YMIN,YMAX @ RETURN

4350 !

4360 ERROR_CROSS: ! Draw error-cross through data-point
4370 IPLOT O,YERR{(I) @ IPLOT 0,-{(24YERR(I))

4380  IMOVE -XERR{I},YERR{I) @ IPLDT 24XERR(I),0,-1 @ RETURM

4399 !

4400 ERROR_ELLIPSE: ! Draw error-ellipse about data-point
4410  IF YERR(I)4YERR{I} THEN XE=XERR(I) ELSE XE=XERR(I)$1.0001

4420 IF ROC(1)41 THEN R=RO(I)} ELSE R=.9999999



4430 ANBLE=.SIATN (2IRIXESYERR(I)/(XE*2-YERR{I)*2))

4440 ' ANBLE is an angle that the axis of the ellipse sakes with the i-axis
4430  Cl1=24{{-R*2)31.224*2 & C2=1/C0OS (2Z3ANGLE)

4860  Yx=YE*2 ¥ Vy=YERR{I)*2

4470 =8OR (CY/((14C2)/Vu+{1-C2)/Vy)) ! Length of major axis of ellipse
4480  B=S@R (C1/{{1-C2)/Vx+{14C2}/Vy}) ! Length of sinor axis of ellipse
4490  St=A/INT (A/{Xspred/B00)+1) ! Step-size along X-axis

4500  St=A/INT {A/St+.0001) ! force step to divide evenly

4310  SIN_ANSLE=SIN (ANBLE) @ COS_ANGLE=COS (ANSLE)

4320  FOR K={ T0 -1 STEP -2

$330 FOR X=KtA TOD -(K$A)-K¥5t STEP -{K1St}

4540 IF (K=1)8(X{-{A81,001)} OR (K=-1)3(X>AN1.001) THEN 4500

4350 I=1-{X/R}*2 & IF I>= O THEN Y=K4BIS@R (I} ELSE Y=0

4380 RPLOT X2COS_ANBLE-YISIN_ANBLE,X$SIN_ANGLE+Y3COS_ANGLE

4570 IF SYNBOL{O THEN K=-K @ RPLOT X4COS_ANGLE+Y$SIN_ANBLE, 13SIN_ANGLE-Y4COS_ANSLE

4580 NEXT X

4590 IF SYMBOL{O THEN RETURN

3600  NEXT K

4610  RETURN

$520 !

4630 POLYGOM: SETGU ! Draw open or filled polygon or star sysbol

4640 IF PLOTTER_DUNP THEN POLYSIDES=SYMBOL(JJ,2) # SOLID=SYMBOL{JJ,3) @ PDLYSIZE—SYHBDL(JJ 4) # POLYRGT=SYNBOL{JJ,D)
4650 FOR A=0 TO (HP AND SLD=0 AND POLYSIDES)0 AND POLYSIZE)3)+504S0LID

4680 B=PSH(POLYSIZE-A/2}4PF & 5=360/#BS {(POLYSIDES) @ E=.3-(ABS (POLYSIDES)=3)/3

4670 IF B{O THEN SETHU & RETURK

4680 FOR J=POLYROT TO POLYRDT+340 STEP S

4690 RPLOT BICOS {J),BISIN (1)

4700 IF POLYSIDESCO THEN C=J+#5/2 @ RPLOT E4B3COS (C),E¥BISIN (L)

4710 NEXT 4

4720 NEAT A

4730 SETUU & RETURN

4740 !

4750 KEYBOARD SYNBOL: IF PLOTTER_DUMP THEN KEY$=CHR$ (5YNBOL(JJ,2))

4750 IF XEY$="+" THEN B=1.5 & C=ARSCRT+HP/2 ELSE B=0 & C=1

4770 IF KEY$="1" THEN C=CRT+.68HP

4780 LORG 3 @ CSIZE 3.5-HP+1.585LD+B,C,0 @ LABEL KEY$ @ RETURN

4790 ¢

4800 PLOTT: PEN CPEN @ C_ROW=CURSROM ! Dran data-point symbols

4810 FOR I=K TO N

4820 IF HP THEN ALPHA C_RON+{ @ DISP I1:TAB (10);X{I};TAB {20);Y(I) & OFF CURSOR & BOTO 4870 ELSE C_CT=1+C_CT
4830 CACHE(C CT,1)=X{(I) & CACHE(C_CT,2)=Ex(I} @ CACHE(C_CT,3)=Y(I) & CACHE{C_CT,4)=Ey{1} & CACHE(C_CT,5)=RO{I) @ SYMBOL{C_CT
,1)=5YNBOL

4840 IF SYMBOL=3 THEN SYMBOL(C CT,2)=POLYSIDES @ SYNBOL(C CT,3)=80LID & SYMBOL(C_CT,4)=POLYSIZE & SYMBOL(C_CT,5)=POLYROT
4850 IF SYMBOL#3 AND SYMBOL#S THEM SYMBOL(C_CT,1)=5YMBOL

4850 IF SYMBOL=5 THEN SYMBOL{C CT,2)=KXY

4879 IF PERCENT THEN XERR(D)=X{1)3Ex{I)/100 & YERR(I}=Y{I)3Ey(1)/100

4880 IF PERCENT=0 THEN XERR{I)=Ex{I) @ YERR{I)=EyiI)

4890 IF X(I}CXMIN OR Y(I)CYMIN OR X(I;>XMAX OR Y(I))YMAX THEN 4920

4900 NOVE X(I},Y(D)

4910 ON ABS (5YMBOL) 605UB ERROR_BOY ,ERROR_ELLIPSE ,POLYGOM ,ERROR_CROSS ,KEYBOARD_SYMBOL

4920 NEXT I

4930 IF PLOTTER_DUMP=0 THEN MOVE IMIN,YNAX

4940 IF HP=1 AND PLOTTER_DUMP=0 THEN PEN 0

4350 IF PLOTTER_DUMP THEN RETURN

4960 !

4370 ADD: CLEAR @ IF CRT THEN ALPHA # DISP "PRESS “tHEL$ (* A/6 ")&* TO VIEM PLOT"

4980 NN=N & DISP @ DISP "PRESS “YHGLS (* RETAIN *)&" TO INCLUDE THESE POINTS WITH OTHERS FOR A YORKFIT.® @ DISP
4990 DISP °PRESS "LHELS (® CONTINUE®)&" TO CONTINUE.® @ DISP

5000 IF N>t THEN DISP "PRESS °&HBL$ (* YORKFIT ")&" FOR YORKFIT. *®

3010 ¢
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5020 60SUB CLEARKEY

5050 ON KEY® 4, HELP" GOTO HELP4

3060 IF NN>1 THEN ON KEY® 5," YORKFIT® 6OTD Yorkfit
3070 IF NNC2 THEN ON KEY# 3,°° 6OSUB RETRN

5080 ON XEY# 6," RETAIN® GOTD RETAIN

3090 ON KEY$ 7," CONTINUE® 6OTD PLOTDATA

3170 OFF CURSOR € KEY LABEL

5180 ON KYBD KY,ALLKEY$ BOSUB RETRN

5190 5070 5199

5200

5210 RETAIN: OFF XEY# @ OFF KYBD @ II1,K=N+i & GOTO RE_DATA ! Add next points to existing sequence
5220 GPTIONS: CLEAR @ GOSUB CLEARKEY

3230 If CRT THEN ON XKEY$ 1,°PRINT PLOT" GOTO PRINT_PLOT

5240 IF HP THEN ON KEY® 1,"® 50SUB RETRN

5230 ON KEY$ 2,°ABS ERRORS® GOSUB ABS_ERRS

5260 N KEY$ 3,* 1 ERRORS® GOSUB PERCENT_ERRS

3270 ON KEY® 4,"1-GIG ERRS" GOSUB ONE SI6

3280 ON KEY¥ 3,"2-S16 ERRS® G0SUB TWo_SI6

5290 ON KEY$ 7," ESCAPE" BOTD RE_DATA

3300 N XEY#® &,"STORE PLOT® 60SUB STORE_PLOT
. 5340 N XKEY® 11," HELP® GOTD HELP3

3370 ON KEY® 14," POLYFIT® GOTO REGRESS

3380 N KYBD XY,ALLKEY$ GOSUB RETRN

3390 KEY LABEL

5400 60TO 5400

3410 !

3420 ABS_ERRS: PERCENT=0 # EB%=" ABS.-ERRORS® @ DISP EB$ @ BEEP @ ER$="err” # GOTO KRETRN

5430 PERCENT_ERRS: PERCENT=1 & EB$=" 1-ERRORS" & DISP EB$ @ BEEP @ ER$="Zerr® @ GOTO KRETRX

3480 ONE_SIB: S516=1 # BEEP ® EA$="1-SIGMA" @ DISP EA$Y" ERRORS® @ GOTD KRETRM

5450 THO_S16: 516=2 & BEEP @ EA$="2-5SIGMA" & DISP EA$Y" ERRORS* & 60TD KRETAN

3460 STORE PLOT: DISP *FILE-NAME FOR THIS PLOT®;® INPUT FILE$® GSTORE FILES # DISP # DISP "GRAPHICS-FILE **YFILE$Y"’ STORED.® @ DISP
# BOTO KRETRN

5470 ¢

3480 !

RLDT IR SRR e bt R Re ot Reeieititiiaieseivtoistotittestedtititifossisstisy

5500 Yorkfit: ' LINE-FITTING ALGORITHM MODIFIED FROM D. YORK, EPSL V. 5, P. 320-324, 1949

RIS R R Rt Rt Rt iR e bR R iR Rt e ieie it tieiastadistitifessitits]

5520 ¢

5530 OFF KYBD @ OFF XEY® @ IF NXMAXYOR THEN 6OSUB CLUNK @ DISP "{";MAXYOR;“"POINTS FOR YORKFIT® & WAIT 2000 & GOTO RE_DATA

5340 OFF KEY# # N=NN @ XERR,YERR=0 & CLEAR @ DISP "YORKFIT:® @ DISP

5530 ! CHECK FOR UNASSIGNED ERRORS & ERROR-CORRELATIONS

5550  A,B,RHO=0 # FOR I=1 TO N & A=A+(Ex(I)3Ev(I)=0) @ B=B+(R0O{I)=0) @ NEXT I

5570  IF A=0 AND B=0 THEN 5720

o380 IF A=0 OR BX0 THEN 3810

5590 CLEAR @ DISP "XIX-ERRS. ¥Y-ERRS FOR SAMPLES WITH UNASSIGNED OR ZERD ERRORS;® GOSUB RETRIEVE € IF Ninputs=0 THEN GOSUB BAD_IN

PUT @ 60TO 5590

3600  XERR=0(1) @ YERR=0{2)8{0{(2)%0}1+0¢1)%(D{2)=0) @ GOTD 5640

5610 IF A=0 OR B=0 THEN 5640

5620  DISP "XX-ERRS, 1Y-ERRS [,ERR-CORRS] FOR SAMPLES WITH UNASSIGNED OR IERO VALUES”;® BOSUB RETRIEVE # IF Ninputs=0 THEN GOSUB B
AD_INPUT @ BOTO 5420

5630  XERR=0{1) @ YERR=0{2)1(0(2)#0)+D{1)}4(0(2)=0) @ RHO=0(3) & GOTO Sa&d

5640  DISP *ERR-CORRS FOR SAMPLES WITH UMASSIGNED OR ZERO VALUES (*LELS$%* IF IERD)*®;

5650 60SUB RETRIEVE @ RHO=0(1) @ IF ABS (RHO)>! THEN BOSUB BAD_INPUT @ 5OTO 5640

5650 FOR I=1 TO M

5670 IF Ex{I)=0 THEN Ex(I}=XERR @ XERR{I)=XERR¥{PERCENTSX(I)/100+(PERCENT=0)}

5680  IF Ey(I)=0 THEN Ey(I)=YERR @ YERR{I)=YERRX{PERCENTXY{1}/100+{PERCENT=0)}

3690  IF RO{I)=0 THEN RO{I)=RHO

3700 NEXT I

5710 ¢

§720 ' Deteraine if isochron data by looking for isotope #s in X & Y names
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5730 DATA 87,86,87,86, 143,144,147, 144,205,204, 238, 204,207, 204, 235, 204, 208, 204,232, 204, 207, 204, 206, 204,207, 206, 204, 206
5740 RESTORE 5730

5750 FOR I=st TO 7

5760 MAT READ ISOTOPE

3770 A=POS (Nv$,VAL$ (ISOTOPE(1))})SPBS (Ny$,VALS (ISOTOPE(2)))IPOS (Nx$,VAL$ (ISOTOPE{(3)))$POS (Nx$,VALS (ISDTOPE(4)})
3780 IF A AND I<= 5 THEN Isochron=I ! Type of std isachron (Rb-Sr,5s/Nd...)

3790 IF A AND 1= &6 THEN Pbpb=1-3 ' Noraal or inverse Pb-Pb isochron

5800 NEXT 1

5810 !

3820 IF PR=2 THEN DISP "NAME FOR THIS YORKFIT®;@ INPUT Naae$[l,501

3830 PRINTER IS Pr(2) @ CLEAR

5840 PRINT RPT$ (*1* 30)%"YORKFIT"4RPTS {*1°,30)

3850 1IF PR=2 THEN PRINT Nase$ ELSE PRINT

3860 PRINT & PRINT TAB {23) ;EA$YERS

3870 PRINT *SETR";TAB (9):Nx0$:TAB (23):ER$;TAB {34);Ny0$;TAB (47);ER$;TAB {61);"Err-Correl.® & PRINT

5880 REDIN X<N),Y(N),ZIN),THCN), T2CN) U(NY, VN, U2(N), V2 (N}, UVIN}, 22¢(N)

3890 0k=0 # Slopes.! ! Ok Resains zero until a aodel-i fit iz obtained

5900 M=1 # ITERMAX=15 ! Model-nuaver, Max# of iterations

3910 M3 _COUNT=0 ! WODEL-3 ITERATION COUNTER
5920 M5=0 ! Don’t use Model-35.

3930 Slope0=5lope

3940 Iteration=0 ! Iteration-counter

5930 Slope=Sioped

3960 lteration=i+Iteration

5970 IF Iteration)ITERMAX AND M35 THEN Fail

3980 IF Iteration>ITERMAX AND M=3 THEN PRINT "UNCONVERBED MODEL-3 FIT® & BOTO 4440

3990 1IF Iteration! AND M=1 THEN 4260

4000 FOR I=1 TO N

4010 IF M=i THEN PRINT I;TAB {B);X(I},TAB (22);Ex{I);TAB (33);Y(1);TAB (45);Ey{I};TAB {(60);R0(I) & BOTO 6200
5020 ¢

4030 ! Model-2 wting: Equal wts, uncorrell. error {laplies knowing nothing about the cause of scatter).
5040  IF W=2 THEN I _WT{I)={ & Y_WT{1)=1/Slope*2 & R{I)=0 € BOTO 6230

5050  IF M#3 THEN 4110

6060 ! .
4070 ! Model-3 Weighting - anal. errors+init.-Y variation {Isplies scatter is due to analytical error plus a noraally-distributed v
ariation 1 initial-Y)

4080  T={YERR{I)/SIG)*2

4090 REI)=RO{IVESOR {T/(T+5ig_Y_Init*2)} @ Y_WT{I1)=1/(T+5ig_Y_Init*2) @ GOTO 4230

5100
411G ! NODEL-5 WEIGHTING - USE OBSERVED - & Y-RESIDUALS 7D ESTIMATE X- AND Y-ERRORS OF EACH POINT Y ASSUME IERC ERROR-CORRELATION
5120  JYres=-{Slopesl{1)/X_WI{I}¥{Inter+SlopeX{I}-Y{I})})

6130 Yres=I{1)/Y_NT{I}¥{Inter+Slopesx¢l)-¥(1})

4140 ! IF RESIDUAL IS WITHIN .3-SIGMA{ANAL.), USE ANAL. ERROR

4150  A={/ires”2 @ IF ACL1SXNT{I) THEN X _RT(I)=A ELSE X_WT(I)=XNT{I)

5140  A=1/Yres*2 & IF ACLISYRT(I) THEN Y_WT(I)=A ELSE Y_WT(I)=YNT{I)

8170 R{l)=0 # BOTO 6230

5180 !

5190 ! Model-1 weignting - analytical errs. only {York’s original)

6200 Y_KT{1), YNT{1)={5SIB/YERR(I)}*2

8210 X _WT{I),XBT(1)={SI6/XERR{I}}*2 & R{I)=RO(I)

6220 !

8230 A{1)=58R (X_WT(IMIY_WT{ID)

6240 NEXT 1

4250 IF M=1 AND Iteration=i THEN C_ROW=CURSROM +1 # ALPHA C_ROW @ AWRIT RPTS {" °,80)

4260 FOR 1=} TON

4270 T{1)=X_WTCI)3Y_WT{1)/7(Slope”28Y WT(1}+X _WT{I)-28SlopedR{I}3A(I}}

5280 NEXT 1

5290 C1=SUM (1) # MAT Ti=1.1@ MAT T2=L1.Y

6300 Xbar=SUM (T1)/Ci @ Ybar=SUM (72}/C1

4310 €2,D,E=0
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5320 MAT U=t{ -Xbar)+i@ MAT V={ -Ybar)+Y@ MAT U2=U,U& MAT V2=V,V

£330 MAT 12=1.18 MAT WV=ULV

4340 FOR I=1 TO N

5350 C2=C2+{U2(1)7Y_WTC(1I-V2{1) 7X_WT{1})822(1)

6360 D=D+{UV(D)/X_WTID) -R(1)SU2(1) /A(1) 132241

§370  E=E«{UV(IM/Y NT{-RUD W2 /AN A1

6380 NEXT I

5390 51oped=C2°2+4¥DIE .

5400 IF Slope0{0 THEN Fail

5410 51oped={58R {Slope0}-C2)/(2%D)

5420 ALPHA C_ROW @ ANRIT *MODEL "SVAL$ (M)%*:  lteration *LVALS$ (Iteration}d” Slope= *%VAL$ (5lope0)

6430 IF ABS ((Slope0-Slppe)/Slope0)>.0001 THEN 5950

4440 SlopeiM),Slope=Sloped @ Inter (M), Inter=Ybar-Slopetibar

6450 IF M=3 THEN M3_COUNT=1+M3_CDUNT ,

5440 IF M=3 AND M3_COUNT>30 THEN Fail

5470 !

4480 ! Error algoritha of Titterington & Halliday, Chea Geol v 24, p 183

5490 D,E,5UMS=0

500 FOR I=1 TO N

4510 Y=Y(I)-SlopetX{I}-Inter @ SUMS=SUMS+Z{I}¥Y¥*2

8320 X=X{D)-I{I}8YR(R{I)XA(I)-SlopedY _WTC(I)}/{Y_WT{I)EX_WT{1})

5330 D=D+X41(1) & E=E+X*28I(D)

5540 NEXT I

5530 !

4560 Y=N-2 ' Degrees of freedoa

5370 NSHD=(V(> O)ISUMS/{V+{y=0)) ! Mean square of weighted deviates

6580 IF M¥3 OR ABS {MSKD-1)(.01 THEN 65610

6590 Sig_Y_Init=Sig_¥_Init¥SOR (MSWD) ' Estimated variation in initial ratio required to account for scatter

6500 ALPHA C_ROW¢! @ AWRIT "Try *LVAL$S (M3_COUNTIL": MSWD= "&VAL$ (FNDr(MSHD,3})%&" for init-¥ var. of "LVAL$ (FNDr{215ig_¥_Init,3)

} © BOTD 5940

8610 St _t=tVC(Z)B12.7+(V>1)81.968V/50R (V~2-2,438V+1,696) ! Student’s-t approximation (froa Andy Turek}

6520 ErrS1_APr=C1/(E$C1-D*2) & IF ErrSl_APr>0 THEN ErrS!_APr=S@R (ErrSl_APr) ELSE ErrSl1_fPr=0

5630 Errint _APr=ErrS1_APriSBR (E/C1)

6640 Errint_IncSc=ErrInt_APriSGR (MSWD} @ IF M=1 THEN 5ig_Y_Init=ErrInt_IncSc

5650 ErrS1_IncSc=ErrS1_APriSBR (MSWD)

5660 DISP

5670 IF M>t THEN YORKPRINT

6580 !

4590 IF SUMS>80 THEN Prob=0 # GOTD YORKPRINT

5700 D,A=! ! Calculate chi-square probability

4710 IF INT (V/2)=V/2 THEN 6780

8720 FOR I=2 TO 2000 STEP 2 ! V odd

6730 D=DISUMS/ (v+]) @ A=A+D & [F D(.000001 THEN 6730

6740 NEXT 1

5730 D=S8R (F1)

6760 FOR I=.5 TO ¥/2 @ D=D4I @ NEXT I

4770 FProb=1-EXP (-{5UMS/2))$(5UMS/2)~{V/2)1A/D @ GOTD YBRKPRINT

6780 FOR I={ TO V/2-1 @ D=DISUMS/{25]} @ A=A+D @ NEXT I ! V even

5790 Prob=A3EXP {-(SUMS/2))

5800 !

4810 YORKPRINT: FOR Pr={ TO PR

5820 PRINTER 15 PriPr) # IF Pr=1 THEN CLEAR

4830 ON M BDTO 6840, 5880,5860,6830, 6900

4840 PRINT RPTS (°-",B0) @ PRINT "Y4MODEL ! SOLUTION -- ASSUMES ALL SCATTER DUE TO ANALYTICAL ERRORSY" @ Dk=1

6850 IF Prob)>.15 THEN Errsl(1)={.963ErrS1 _APr @ Errint(1)=1.96%ErrInt_APr @ GOTO 4720 ELSE 5OTD 6910

4860 PRINT "$38483344M0DEL 3 SOLUTION -- ASSUMES SCATTER I5 DUE TO ANALYTICAL ERROR® @ PRINT *ReiisiPLUS NORMALLY-DISTRIBUTED ERROR
IN INITIAL ";Ny$;"sia8is"

4870 PRINT @ PRINT "CALCULATED VARIATION IN INITIAL ";Ny$;"=";FNDr(2#8ig_Y_Init,3);" {(2-5IGMA}" # GOTO 6910

6880 PRINT # PRINT *s3s3t8ytesX0DEL 2 SOLUTION -- ERUALLY MEIGHTED POINTS WITH UNCORRELATED®

4890  PRINT "SXRssyssy3sisssssssERRORS; ASSUMES NORMAL DISTRIBUTION OF RESIDUALSsitys® @ GOTD 4910
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6990 PRINT # PRINT “$3MODEL 5 SOLUTION -- POINTS WEIGHTED BY OBSERVED SCATTER FROM BEST-FIT LINE1R"

6910 ErrsliM)=5t_t1Err5l_IncSc € Errint{M)=St_tiErrint_IncSc

6920 PRINT @ PRINT TAB {33);"SLOPE*;TAB (57);"INTERCEPT® & PRINT TAB (33};*----- ":TAB {57};%~—-meemmn * & PRINT

4930 PRINT "BEST-FIT:";TAB (31);FNDr{Slope,4);TAB (54);FNDr{inter 6) & PRINT RPTS (*-*,80)

6940  IF M=1 THEN PRINT “ERROR (1-SIGMA, A PRIORI) *;TAB (31);FNDr(ErrS1 APr,4);TAB (56);FNDr{Errint_APr,4) & PRINT

4950  PRINT “ERROR {1-S16MA, FROM SCATTER) ";TAB (31);FNDr(ErrSl_IncSc,4);TAB (54);FNDr (Errint_Inc5c,4) & PRINT

6940  PRINT “ERROR {951 CONFIDENCE LIMITS)®;TAB (31);FNDr{Errsl{M),4);TAB (56);FNDr{ErrintiM},4) @ PRINT

5970  PRINT °COORDINATES OF CENTROID: X=";FNDr{lbar,é);"Y=";FNDr{Ybar,b)

6980 IF M>1 THEN 7010

4990  PRINT & PRINT "ANALYTICAL ERRORS ALONE WILL CAUSE THE OBSERVED AMOUNT OF SCATTER®

7000  PRINT °OR MORE ";VAL$ (FNDr{100%Prob,2));"Y OF THE TIME, AS INDICATED BY THE M.S.M.D. OF";FNDr(NSWD,3)

7010 PRINT RPT$ (*-*,B0) @ PRINT

7020 HEIT Pr

7630 C_ROW=CURSROW

7040 IF N3=0 AND M=! AND Prob{= .2 THEN N=2+(Isochron0) @ Sig_¥_Init=Errint_IncSc & AWRIT RPT$ (* ”,80) & AWRIT °MODEL "YVALS {M}Y"
YORKFIT...* & GOTO 5940

7050 CHOOSE MDDEL: IF M>! THEN DISP # DISP *PRESS KEY TG CHOOSE MODEL-i OR MODEL-*&VAL$ {M)%" SOLUTION.® # DISP & DISP @ GOSuB CLEAR
KEY ELSE 7190

7080  ON KEY# 6,° MODEL-1* 60TD 7140

7070 0N KEY$ 7,° MODEL-"YVALS (M) BOTO 7170

7110 ON KEY# 4,° HELP" GOTD HELPS

7130 ON KYBD KY,ALLKEY$ GOSUB RETRN

7130  KEY LABEL

7150 6OTO 7150

7160  OFF KEY# & M={ @ GOTO 7190

7170 OFF KEYS & 607D 7190

7180 !

7190 Slope=SlopetM) @ Inter=Inter (M) & Errsi=ErrsliM} @ Errint=Errint{M) # OFF KYBD
7200 ON 1+Pbpb BOTO 7210,7270,7260

7210 IF Isochron=0 THEN 7410

7220 Age=,0000018L06 ($+Slope)/Lilsochron) ! standard-isochron age

7230 Age_err=,0000013Errsi/{L{Isochron}s(i+Siope})

7240 BOTD PRINT_ASE

7250 !

7260 Slope=Inter @ Errsi=Errint

7270 S1=51ope # DISP “CALCULATING 207/206 AGE & ERAORS® @ BOSUB Pb_Pb_AGE
7280 Age=.0000013R75 @ S1=5lopetErrsl & GOSUB Pb_Pb_AGE

7290 A1=.0000013A75 # Sl=Slope-Errsl # GOSUB Pb_Pb_AGE

7300 A2=,0000013A75

7310 Age_err={A1{2 O}4{AZ(> 0}3ABS ({A1-AZ}/2)

7320 ¢

7330 PRINT_AGE: FOR Pr={ TD PR

7340 PRINTER IS Pr{Pr)

7350 IF Age THEN PRINT “MODEL";M:* ISOCHRON AGE =";FNDr{Age,5);
7360 IF Age_err THEN PRINT * +/-*;FNDr{Age_err,3);

1370 IF Age THEN PRINT * Ma" @ PRINT & PRINT RPT$ ("1",80)
7380 NEXT Pr

7390 £=CURSRON @ CLEAR @ ALPHA C-48(C>3} @ ALPHA C+! & OFF CURSOR
7400 !

7410 GOSUB DRANLINE @& BEEP & GOTD KEYS

7420 !

7430 Fail: PRINT & PRINT "DATA CANNOT BE FIT 10 A STRAIGHT LINE USING MODEL";M & PRINT & PRINT

7440  IF M=1 THEN M=2+{Isochron>0} @ BOTD 5910

7450  IF Ok=0 THEN 60SUB CLUNK @ 607D KEYS ELSE %=1 @ 5870 7190

7460 !

7470 Pb_Pb_AGE: A76=0 # IF S51<.0156 OR S1x1.9 THEN DISP & DISP “s88 CANNOT CALCULATE AN ABE FOR 207/206=";S1;"1833* & DISP @ DISP @
RETURN

7480  5=43000000008{SE6N {-{1/2) #{512L{4)/(LI13)4137.88))) +{812.7})

7490 F=L3MEXP (SH{L(3I-L{))/LL4)

7500  A74=L06 (1+<EXP (SIL{3})-1-FULEXP {(SaL{4)}-1))/(1/(137,38151}-F})/L{4)
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7510
7320 !

IF ABS {A76-8}(1000 THEN RETURN ELSE 5=A76 # BOTD 7490

7530 PRINT_PLOT: OFF KEY? ! Dusp CRT-plot to printer

7340
7350
7360
Ta00
7690
7700
7710
1720
7730
1730
7750 !

ALPHA | & CLEAR @ ALPHA 21,35 # DISP "WHICH PRINTER-MDDEL?® & DISP # DISP # GOSUB CLEARKEY
ON KEY$ 4,° HP-B2903" GOTO 7720
ON KEY# 3, HP-2673" BOTO 7730
ON KEY® 7,* ESCAPE" GOTD 7740
ON KYBD KY,ALLKEY$ BOSUB RETRN
KEY LABEL
BOTG 7710
OFF KEY# @ PRINTER IS 701 @ DUMP GRAPHICS @ GOTO 7740
OFF KEY® & PRINTER IS 701 @ DUMP GRAPHICS 0,0,0,1 @ GOTO 7740
PRINTER IS Pri{2) @ GDTD RE_DATA \

7760 DRAMLINE: ! Draw best-fit line, using dashed line-type

7710
7780
7790
7800
7810
7820
7830
740

NLINES=1+NLINES @ IF CRT THEN LINE(NLINES,!)=Siope ® LINE{NLINES,Z2)=Inter
IF SOLID_LINE=0 THEN LINE TYPE 4+NLINES

CLIP XMIN,XMIN+,978)spred, YMIN, YMIN¢, 978Yspred

MOVE IMIN,XMINESlopetInter @ PEN CPEN

DRAW XMAX, XMAX3S1opetInter

NOVE XMIN,YMIN @ LINE TYPE | @ PEN LRT

CLIP XMIN,XMAX,YMIN,YMAX # RETURN

7850 KEYS: IF CRT THEN OFF CURSOR @ DISP “PRESS *iHBL$ (* A/G *)&" TO VIEW PLOT ® @ DISP @ DISP ® DISP & OFF CURSOR @ GOSUB CLEARKEY

7860
7870
7880
7900
7930
8010
8020
8030
Bo40 !

ON KEY# {," RESTART® GOTD BEGIN
ON KEY$ 2, "ADD POINTS® GOTD RETAIN
IF CRT THEN ON KEY# 3,°PRINT PLOT" G070 PRINT_PLOT

ON KEY# 4,* HELP" GOTD HELRS
ON KEY# 7,°CONTINUE® 6OTO PLOTDATA
ON KYBD KY,ALLKEYS GOSUB RETRN

KEY LABEL

5070 8430

8050 LETTER: OFF KEY# @ OFF KYBD ® CLEAR ! Draft a phrase on the plot

8060
8070
5080
80%¢
8100
8110

UNCLIP @ SETUU @ IF PLOTTER_DUMP THEN 8100

DISP @ DISP "(PRESS "YEL$&" 7D ESCAPE)”" & DISP

DISP "CHAR.-HEIEBHT (tick labels were";FNDr{THTAYna/YLOC/2,2);"}[, SLANT (0-30) [, ROTATIONII®:
60SUB RETRIEVE @ IF Ninputs THEN H=G{i} # S5L=0{2) # ROT=0(3) ELSE GOTO RE_DATA

PEN CPEN @ CS=24HIYLDC/Yos @ W=ARICS4(1-HP/3.1) & CSIZE CS,AR,SL & LDIR ROT

IF HP THEM 8150

8120 DISP @ DISP “ENTER COORDINATES (X, Y) OF LOMER-LEFT CORNER DF PHRASE";

8130
8140
3150
B1&0
8170
8180
8190
8200
8210
8220
8230
8240
8250
3250
8279
8280
8290
4300

GOSUB RETRIEVE @ IF Ninputs(2 THEN GOSUB BAD_INPUT & BOTO 8120
X=0¢1) & ¥=0(2)  PEN CPEN # 607D 8170
IF PLOTTER_DUNP THEN 8170 ELSE DISP @ DISP *POSITION PEN NWITH PLOTTER-CONTROLS, THEN PRESS "LINT$ & PAUSE
CURSOR X, Y
MOVE X,Y & LORG !
IF PLOTTER_DUNP=0 THEN DISP @ DISP *PHRASE TD BE DRAFTED®;@ LINPUT P$
L=LEN {P$) @ SETGU ® IF HP THEN 8230
NPHRASES=1 +NPHRASES & LETTER$(NPHRASES)=P$ ® LETTER(NPHRASES,1)=) ® LETTER(NPHRASES,2)=Y
LETTER (NPHRASES, 3)=H @ LETTER(NPHRASES, 4)=SL @ LETTER (NPHRASES, 5} =ROT
IF CRT AND CPEN=-1 THEN NPHRASES=NPHRASES-2
IF POS (P$,"\*)=0 AND POS {P$,***)=0 AND POS (P$,"+/-*)=0 THEN LABEL P$ @ GOTO 8310
IF ROTHO THEN GOSUB CLUNK @ DISP & DISP *CANT USE \, *, OR +/- SYNBOLS WITH NONZERD ANGLES.* & DISP & 60TD BO70
FOR I=si TOL
IF 1)L-2 THEN 8280
IF P$LI,1+21="+/-* THEN GOSUB PN @ I=1+2 # 6070 8300
A=FNR(PS$I1,11) @ IF A THEN INOVE 0,ACS/4 @ GOTD 8300
LABEL P$C1,1] @ IMOVE ¥,CS
NEXT 1
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8310 FEN CRT & SETUU & LDIR 0 @ IF PLOTTER_DUMP THEM RETURN ELSE 8070

8320 !

8330 PN: IMOVE 0,.133CS ® LABEL *+" @ IMOVE 0,.524CS @ LABEL "-* @ IMOVE W,1.258CS @ RETURN ! Label +/- syabol
8340 !

8350 DATAFILE: CLEAR @ DISP °NAME OF DATA-FILE 70 BE RETRIEVED?®

8360 DISP & DISP “(to get a disk catalog, enter "Y¥HBLS (* C *)&" for drive 0, “WHBLS (° ¢ *)¥* for drive 1)*
§370  IF ALL THEN DISP & DISP "ipress "EL$Y" for aore data from *;FILES

8380 DISP & 60SUB RETRIEVE_STR

3390  IF Ninputs=0 THEN 50TO FINISH

8400  IF 08(1)="C" THEN CAT *:D700" & 60TO B420

8410  IF 0%(1)="c” THEN CAT ":D701" ELSE B440

8420 DISP & DISP “PRESS "SCNT$%" TO CONTINUE.® @ PAUSE

8430  6OTO DATAFILE

8440 FILE$=0$(1) ® ON ERROR GOTO WRONGFILE

B450 ASSIGNE | TO FILES @ ON ERROR BOTO YORVERT

8450 READA 1,1 ; N$(1),XX{)® OFF ERROR

8470
8480
8490
8500 DISP @ DISP "COLUMN ¥s FOR X, [ZXerr,3 Y [,XYerrl {, Err-Correll”;® GOSUB RETRIEVE @ MAT COLN=IER

8510  IF Ninputs=2 THEN COLN(1)=0(1) & COLN(3)=0(2) )

8520  IF Ninputs>3 THEN COLN(1)=0¢1) & COLN{(2)=0{2) @ COLN(3)=0{3) @ COLN(4)=0(4) & COLN{5)=0(3)

8330  IF Ninputs(2 OR Ninputs>5 OR Ninputs=3 THEN GOSUB BAD_INPUT @ GOTD 8500

3540 CLEAR # PRINT "SET4#";TAB (B);°NAME“;TAB (28);*X";TAB (37);°XErr®;TAB (49);°Y";TAB (58);"1Err®;TAB (70);"RHO" & PRINT
8550 60SUB NAMEBLANK

8550 " ON ERRODR 50TD DATAFILE RETURN

8570  FOR I=1 TO MAXNUM

8580  READE 1,1 3 N&(DI),XX0)

8590 FOR J=1 703

3400 IF COLN{J) THEN S{I,J))=XX{COLNQJ)) ELSE 5¢1,3)=0

8510 NEXT

8620  PRINT I;TAB (8):N$(I);TAB (26)35(1,1);TAB (37);5(1,2);TAB (47);5(1,3);TAB (5B);5(1,4);TAB (48);5(1,5}

B&30  NEXT I

8640 DATAFILE_RETURN: OFF ERROR @ DFILE=1 @ PRINT @ DISP @ DISP °PRESS "SCNT$&" TO CONTINUE® @ PAUSE

B&S0 RETURN

3660 !

8470 YORVERT: ! Convert VISICALC files to 10045 arrays for plotting/Yorkfit

8480 !

8690 OFF ERROR

8700 DIN VC$1241,VC{(300,50),1$0203,d$0201,PARANS (S} L3]

B710 DATA *X","X-ERR",°Y","Y-ERR",“RHD"

8720 RESTORE 8710 @ READ PARAMS(1),PARAMS(2) ,PARANMS(3) ,PARANS {4),PARANS(S)

8730 CLEAR # B_CODL=0 @ DISP "INPUT  BEGINNING, ENDING  RON-NUMBERS CONTAINING SAMPLE-DATA";# BOSUB RETRIEVE

8740 IF Ninputs#2 THEN GOSUB BAD_INPUT @ BOTD 8730 ELSE RMIN=0{1) & RMAX=0(2)

8750 ALL=0 @ DISP ® DISP ®{enter “WHELS {* ALL *)&" if ALL coluans are to be converted)”

8760 DISP “{press "YEL$Y" for list of coluan names)® & GSOSUB COLINPUT @ GOTO 8880

8770 !

8780 COLINPUT: DISP @ DISP "INPUT COLUNNS (e.g. C,D,AK...) FOR: X, [1¥err,3 Y [,ZYerr] [,RhotX-¥)3:*

8790 G6O5UB RETRIEVE_STR @ IF POS {UPCS (0$(1)),°ALL") THEN ALL={ @ NCOLS=45 & CNUM,B_COL=0 @ RETURN ELSE B_COL=0

8800 IF Ninputs=0 THEN GOSUB COLUMN_NANES & 607D COLINPUT

8810 IF Ninputs(2 THEN BDSUB BAD_INPUT @ 6OTO COLINPUT ELSE NCOLS=Ninputs

3820 FOR I=1 10 Ninputs ’

3830  IF 0%(I)="A" THEN GOSUB BAD_INPUT & 6OTO COLINPUT

8840 IF 0$(I)="B" THEN B_COL=l

8850 NEXT I

8860 CHUM=2+42%108{2)3"*}+(0%(5)4"") @ RETURN

8870 !

8830 CLEAR @ DISP "IEROING ARRAY..." @ MAT S5=1ER # IF ALL THEN MAT VC=IER

8890 CLEAR @ DISP "CONVERTING VISICALL FILE,..." @ NUMVALS=0 @ DISP @ DISP

8900 60SUB NAMEBLANK @ ASSIGN# 1 TO FILES$ ® C_ROW=CURSROM & OFF CURSOR & 6070 8980

3350030303308 RETRIEVE nX45 NUMERIC DATA-FILE RONS FROM TAPE s3ixdvsdi
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8910 VC_STRINGS: READ® { ; VCS® OFF ERROR @ ALPHA C_ROW,! @ AWRIT VCS&* *
8920  IF VCS{1,118*}" THEN NEXT I

8930  A=1+PDS (VC$,":") ! String position where data starts
8940  E=NUM (VCS$IA,AJ) B IF E=34 OR E=37 THEN A=R+! ! lst data-char.

8950  B=NUM (VC$[3,31) @ D=NUM (VC$(2,21) # C=3+#(B>64 AND B<91) ! C is !st row-} character
8960  VCROW=VAL (VCSIC1) @ RETURN ! VISICALC row-nuaber

8970 !

3980 FOR I=1 T0 3150 ! Read VISICALC strings

8990 (ON ERROR BOTO FINISH

9000 605uB YC_STRINGS @ IF YCROWCRMIN THEN FINISH

3010 IF VCROW>RMAX THEN 60T0C NEXT_I ELSE RONN=VCRON-RMIN+! ! Saapled

9020 IF C=4 AND BB THEN NEXT_I.

9030 IF C=3 THEN COLN=D-bb

9040 IF C=4 THEN COLN=24+263{D-43) +B-64

9050 [F COLN=-1 THEN L=LEN (VC$} @ NS CROWN) [1,91=VC$[A,L-1]1 & ALPHA C_ROW,L+4 & AWRIT NS{ROWN}&® ° # GOTO NEXT_I
9040 IF B_COL+COLN=0 THEN N$(ROWN)[10,1B1=VCS[A,LEN (VC$}-11 @ GOTD NEXT_!
9070 IF ALL=0 THEN 9130

9080 ON ERROR 6OTD 9120

9090  A=VAL (VC$[Al) @ DFF ERROR @ VC(VCROW,COLN)=A

9100  ALPHA C_ROW,38 & OFF CURSOR

9110 DISP VCROW;COLN;A @ OFF CURSOR

9120 OFF ERROR @ GOTO NEXT_I

9130 OFF ERROR @ v$=V(C$[2,C-1]

9140 FOR PARNUM=1 TO NCOLS

9150  R,F=0 & GOSUB EXTRACT & IF F THEN 9170

9160 IF R THEN NEXT_I

9170 NEXT PARNUM

9180 GOTO NEXT_I

9190 !

9200 EXTRACT: ! Extract numeric values from VISICALC String

9210 IF VSA0$(PARNUM) THEN F=1 ® RETURN 8 !  If not correct coluan
9220 . IF PARNUM=2 AND NCOLS=2 THEN COLN=3 ELSE COLN=PARNUM

9230 DN ERROR GOTO 9270 .

9240 A=VAL {VCS[A1) @ OFF ERROR @ S(ROWN,COLN}=f @ R=l

9250  ALPHA C_ROW,38 @ OFF CURSOR

9260  DISP ROWN:PARAMS (COLN);® =";A

9270  OFF CURSOR @ OFF ERROR @ RETURN

9280 !

9290 NEXT_I: NEXT I

9300 !

9310 FINISH: OFF ERROR # IF ALL THEN MAT S=ZER @ BOSUB CDLSELECT

9320 CLEAR @ PRINT *SET#*;TAB (31)3"X*;TAB (38);"lerr®;TAB (52);"Y*;TAB (61);"Yerr®;TAB (69)°'RHD' # PRINT
9330 FOR I=1 TO RMAX-RNMIN+1

9340 PRINT I;TAB (S);N${1):TAB (28);5(I,1);TAB (37};FNDr{5{1,2),3);TAB {49);5(1,3);TAB (59);FNDriS(I, 1), 3);TAB {87);5¢(1,5)
9350 NEXT I

9340 GOTD DATAFILE RETURN

9370 ¢ f e
9380 NAMEBLANK: FOR I=1 TO MAXNUM @ N$(I)="" # NEXT I @ RETURN
9390 !

9400 NRONGFILE: GOSUB CLUNK @ DISP @ DISP *#3% FILE °*;FILE$;"’ NOT RECOSNIZED ON SPECIFIED DISC;  TRY AGAIN $13" & DISP @ WAIT 10
00 @ 6070 DATAFILE

9410 !

9420 COLSELECT: ! Select coluasns fros VISICALC arrav already in semory

9430 GOSUB COLINPUT @ DISP ® DISP *TRANSFERRING ELEMENTS...®

9440 MAT COLN=IER

9430 FOR I=1 TO NCBLS

9460 ON ERROR 6070 9300

9470  IF LEN {0$41))=1 THEN COLN{(I)=NuM {B${I})L11)-hb

9480  IF LEN (O${I1))>1 THEN COLN{I)=268(NUN (O$(I)[1,13)-64)+NUN (0${1)[2,21)-bb
9490  IF COLN(I){1 OR COLN(I)>47 THEN GOSUB BAD_INPUT @ GOTO COLSELECT
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9500  OFF ERROR

9510 NEXT I

9320 FOR I=0 TO RMAX-RMIN

9530 FOR J=1 TO NCOLS

9580  IF NCOLS=2 AND J=2 THEN COLN=3 ELSE COLN=J

9530  S{I+1,COLN)=YC(RMIN+I,COLN{())

9560  NEXT

9570 NEXT I

9380 RETURN

93%¢ !

9600 PLOTBOX SIZE: A,B=0 ! Calculate limits for plot defined by box-size
9610 RATIO_=(LIMX2-LINX1}/{LIMY2-LINY1)

9520 IF RATIO_>! THEN Bgu=100 A=l @ GOSUB AGU @ BOSUB BEU

9830 1IF RATIO_(= | THEN Agu=100 @ B=1 @ GOSUB BG6U & G6OSUB AGU

9540 (ON ERROR 6070 94690

9650 LIMIT AtL,A2,B1,B2

9660 IF (C=0)3(RATID > EXOR RATID_»1) THEN C=1 @ 5OTD PLOTBOX SIIE
9670 OFF ERROR & LIMXL=Al @ LIMX2=A2 & LIMY1=B! & LINY2=B2 & RETURN
9680 !

9550 OFF ERROR # 6OSUB CLUNK € DISP € DISP *si3y INSUFFICIENT ROOM FOR LABELS WITH SPECIFIED PLOTBOX-LIMITS 383" & DISP & DISP @ 6
010 1520

9700 !

9710 AGU:

3720 NGy={LINY2-LINY1)/{Bgu-YL-YEND) ! aillimeters/6U in Y-direction
9730 YL _MM=YLiNGy ®# YEND_NM=YENDIMGy

9740 Bi=LIMYI-YL MM & B2=LINYZ+YEND MM

9750 IF A THEN Agu=XL+XENB+1003{LIMX2-LINX1)/{B2-B1)

9760 RETURN

9770 !

9780 BBU:

9790 MEx=(LINX2-LIMX1}/{Aqu-IL-XEND) ! sillimeters/GU in X-direction
9800 AL _MM=YL3NGx ® YEND_MM=XENDINGx

9810 AL=LIMXI-XL MM @ A2=LINY2+YEND MM

3820 IF B THEN Bgu=YL+YEND+10O8(LIMY2-LINY1}/(A2-A1)

7830 RETURN

9840 !

9850 COLUMN_NANES:

9850 ! Find and list coluan-names of VISICALC files.

9870 ! Assumes that coluan-naames are underline with repeating *=*, so that
9880 ' the VC-string is "/-=", and that rows 3 and 4 contain the coluan-nazes.
9890 ! Alsc assuaes a 7-character coluan-width for sasple-nases.

3900 DIM CN$161,2){9]

9910 ¢

9920 ALPHA 1 & CLEAR @ C_ROW=CURSRON & B$=" *

9930 DISP "Locating coluan-name rows. Please wait...®

9940 FOR I=1 TD &1 @ CN$(I,1),CN$11,2)=B% @ NEXT 1

9950 ASSIGN# 1 TO FILES @ ON ERROR 60TO 9990

9960 FOR I=1 TO 3150

9970 READE ! ; VC$@ IF POS (VC$,*/-=") THEN 10000

9980 NEXT 1

9996 OFF ERROR @ DISP & DISP HEL$ {® NO °/-=" VISICALC-CELLS FOUND - CAN’T FIND NAMES "} @ DISP @ DISP ® RETURN
10000 ALPHA C_ROW @ CLEAR

10010 FOR 1=1 TO 3150

10020 DN ERROR BOTD 10110 & BOSUB VC_STRINGS

10030 ON 1+(VCROW>4)+28{VCROW(3) 6070 10040,10090,10110

10040  IF £=3 THEN COLN=D-46

§0050  IF C=4 THEN COLN=24+26%1{D-45)+B-44

10060 " COLNCI THEN NEXT I

10070  IF VCROW=3 OR VCROW=4 THEN P=POS (VCS,CHRS {13)) @ CNS(COLN,VCRON-2)=TRINS (VC$[A,P-11)
10080 !
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10090 NEXT _I: NEXT I

10199 !

10110 CLEAR @ PRINT *COLUMN®:TAB (10};"COLUMN-NANE® & PRINT

10120 FOR 1=1 70 61

10130 IF 1€25 THEN 1$=CHRS (I+66)

10380 IF 1>24 AND I(5! THEN 1$="A"LCHR$ (I+40)

10150 IF 1>30 THEN I4="B*YCHR$ (I+14}

10160 IF LEN {(CNS(I,1))=0 AND LEN {(CN$(I,2))=0 THEN 10190

10170 IF CN${I,1}=B$ AND CN${I,2)=B$ THEN 10190

10180 PRINT * *;14;TAB {10);CN$(I,1);TAB (20);CN$(I,2)

10190 NEXT 1

10200 PRINT # PRINT

10210 RETURN

10220 !

10230 REGRESS: CLEAR # OFF KYBD @ GOSUB POLYFIT ! Do polynomial regression ¥ plot curve
10240 SETUU @ PEN CPEN @ Y=0 @ X=XMINS(XMIN$O}+Xspred/1008(XNIN=0)

10250 FOR I=% TO XMAX STEP {XMAX-XMIN)/190

10260 Y=0 # IF I=0 THEN 10290

10270 FOR J={ TO P+ @ Y=Y+Coef (J)81*(J-1) @ NEXT J

10280 IF 18X THEN DRAW I,Y ELSE MOVE I,Y

10290 NEXT I

10300 PEM O 2 DISP "PRESS “&CNT$&* TO CONTINUE®" @ PAUSE

10310 GOTO RE_DATA

10320 !

10330 POLYFIT: OFF KEY3

10340 ! Up to Sth order polynoaial regression on up to 300 points.

10330 ! Unweighted for analytical errors,

10340 ! A-Array is the X Power-Matrix, .
10370 ! Coef-Array Contains the P+l Coefficients of the Pth-Order Polynomial.
10380 !

10390 BIM YA{6,300),1B(5,4),XD{4,300),P(300,4) ,Coet (6)

10400 DISP "NHAT ORDER POLYNDMIAL (1-5)";@ INPUT P

10410 IF PC1 OR P>3 OR NNCP+! THEN GOSUB BAD INPUT & GOTO 10400

10420 DISP @ DISP *Please Wait...*

10430 REDIM YA{P+1,NN),XD{P+1,NN),P{NN,P+1} Y{NN)

10440 !

10450 ! Create Power-patrix from X-values

10460 FOR I=1 TO NN

10470 FOR J={ 70 P+

10480  P(I,D=0{D)*{3-1}

10490 NEXT J

10300 NEXT I

10510 !

10520 ! Solve aatrix equations for best-fit polynomial coefficients

10530  MAT XA=TRN (P}@ MAT XB=XASP

10540  MAT 1D=INV (XB)IXA

10550  MAT Coef=XD1Y

10560 CLEAR @ PRINT @ PRINT *ORDER";P;"POLYNOMIAL COEFFICIENTS: ® @ MAT PRINT Coef @ PRINT
10570 RETURN

10580 !

10390 DUMP_TO_PLOTTER: ! Transfer CRT-plot to HP-7470A plotter

10600 CPEN=1 @ SPEED$="VS" @ PLOTSIZE=8 # PLOTTER_DUMP=1 @ HP=1 & CRT=0 @ PLR=703 # GOSUB 1340 @ CLEAR
10610 FOR JJ=1 10 C_CT

10620 K,N=1 @ X{K)=CACHE(JJ,1) & Y(K}=CACHE{JJ,3} & Ex(K)=CACHE(JJ,2) @ Ey(Ki=CACHE(JJ,4) & RO{X)=CACHE{JJ.5)
10630 SYMBOL=SYMBOL(JJ,1) @ 50SUB PLOTT

10640  NEXT 34

10650 FOR I=1 TD NLINES

10660  Slope=LINE(I,1) @ Inter=LINE{I,2) @ GOSUB DRAWLINE

10670  NEXT 1

10680 !
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10690  FOR JJ=1 7O NPHRASES

10700 P4=LETTER$(JJ} @ X=LETTER(JJ,1) @ Y=LEITER{JJ,2) @ H=LETTER(JJ,3} ® SL=LETTER(JJ,4) & ROT=LETTER(3J,5) # GOSUB LETTER
10710 NEXT JJ

10720 !

{0730 PLOTTER_DUMP=0 @ 60TD RE_DATA

10740 !

10750 ¢

10766 HELP: OFF KYBD @ CLEAR ' Display instructions for special-function keys.

10770 DIM DFi${21,DF2$0103,DF3$0601,DFA8$1401, DF3$160]

10780 PRINTER IS5 | & PRINT TAB {(14);HBLS (" FUNCTIONS OF KEYS DEFINED DURING LAST DISPLAY: *) & PRINT @ PRINT

10790 RETURN -

10800 !

10810 HELPZ: GOSUB HELP @ RESTORE (0820 & NUM_KEYS=17 @ GOSUB PRINT_HELF @ 6070 RE_DATA

10820 DATA *1",0PEN Ebox,Choose an open {unfilled) 2-sigea error box as the,plotting-syabol.,**,”8",S0LID Ebox

10830 DATA Choose a solid (filled-in} 2-sigma error box as the,plotting sysbol.,®*®,"2","OPEN Eell®,Choose an open (unfilled) 2-sigma
error-eilipse as the

10840 DATA plotting syabol.,”","9",S0LID Eell,Choose a solid (filled-in) 2-sigea error-ellipse as the,plotting-syabol.,**
10850 DATA *3",POLYGDN,Choose an open or solid polygon {either reqular or,star-shaped} of arbitrary size % orientation as the,plotti

ng-syabol.,

10860 DATA "10" ,LETTER,Draft a phrase anywhere on the plot.,"®,*"

10870 DATA "*,* +30) ...",Use any keyboard-key character as the plotting-syabol.,"®,""

10880 DATA "4° ERRCROSS,Choose a 2-sigma error-cross as the plotting-sysbol.,*,*"

10890 DATA *S5*,PRINT PLOT,Dusp CRT-plot to printer (CRT-plot only).,**,"’

10900 DATA "--",CTRL D,Dusp CRT-plot to HP-7470A plotter.,®®,*’

10910 DATA “b°,YORKF1T,Calculate a York-style best-fit line to the last-,’plotted set of data, starting with setd i{. Also"
10920 DATA "calculates isochron age, if appropriate.”

10930 DATA *7°,0PTIONS,"Change errors to | or 2 sigaa, absolute or percent;®,Store CRT plot on disk; do polynomial regression to dat
a‘!li

10940 DATA "11",PEN {,Use pend | {plotter} or solid-line {CRT).,"",*"

10930 DATA *12°,PEN Z,Use pen# 2 (plotter only).,"",""

10950 DATA "12",ERASE PEN,Use ‘erasing pen’ to un-draw syabols or letters,(CRT only)..*"

10970 DATA *13",DATAFILE,Bring data from either a VISICALC or numeric,data-file into semory.,*

10980 DATA "14° REDRAN,Start a new plot.,"",*"

109990 !

11000 PRINT HELP: OFF XEY4

11010 FOR I=1 7O NUM_KEYS

11020 READ DF1$,DF2$,DF3%,DF4$,DF5$

11030 PRINT "KEY® "LDF1$;TAB (9);"- "LDF2§%":";TAB (23);DF3$

11040 IF DFAS4™" THEN PRINT TAB (23);DF4$

11050 IF DF5$#*" THEN PRINT TAB (23);DFS$

11060 PRINT

11070 NEXT 1

11080 PRINT @ PRINT “Use °YHBL$ (® ROLL *)&" key to scroll display, press “LINT$Y* to return to previous display.®

11090 PAUSE # RETURN

11100 !

11110 HELP!: GOSUB HELP @ RESTORE 11130 @ NUM_KEYS=13 & 5OSUB PRINT_HELP @ GOTD BEGIN

11120 ¢

11130 DATA "1",PRINT-DAT,Use printer as the printout device.,"","","2",CRT-DAT,Use the CRT as the printout device.,’","*"

14140 DATA °3" ,HARDPLOT,Use the plotter (HP-7470R) as the plotting device.,*","","4",CRT PLOT,Use the CRT as the plotting device.,"*

LR
1

{1130 DATA "3°,PEN i,Use pen# | {plotter only) as the plotting pen.,"*,"*","5",PEN Z,Use pend Z {plotter only) as the piotting pen.,®

11160 DATA *8*,PEN SPEED,Specify the speed of the plotter pen (default value is,the fastest speed) (plotter only).,**

11170 DATA *12",INORMS,"Use *normal’-size ticks, labels,% svabols.”,"”,""

11480 DATA "13",5LIDE,"Use *slide-size’ ticks, labels, ¥ sysbols. These",are sosewhat larger relative to the plot-size than, tHORMK
size.

11190 DATA *14" BATAFILE,Bring data froe either a VISICALL or nuseric data-,file into sesory.,"*

11200 DATA *7",START,"Answer the resulting queries about axis-labels, intervals,”,t plot-size, The plot framework will then be draw
n. You .

11210 DATA don’t need to press any other keys for just a CRT plat.

“ ~55¥ ~



11720 DATA *10*,STACK,Suppress X-axis label and X-axis tick-labels for more,convenient vertical stacking of plots sharing the same,d
-axis.

11230 DATA *9*,LD6 IEROES,Include a leading zero in tick-labels for ticks with,absolute values less than zero.,*”

11240 ¢

11250 HELP3: GOSUB HELP # RESTORE 11270 @ NUM_KEYS=8 # GOSUB PRINT _HELP @ GOTO OPTIONS

11260 !

11270 DATA "1*,PRINT PLOT,Duap the CRT plot to an HP-82903B or 2673A printer.,"","*

11280 DATA "2*,STORE PLOT,Store the plot as a graphics file on a disk (CRT,plots onlyl.,**

11299 DATA "4","1-S16 ERRS", Input data-point errors at the i-sigsa level instead,of 2-sigesa.,""

11300 DATA *5*,*2-515 ERRS",Input data-point errors at the 2-sigaa level (default),instead of 1-sigaa.,"”

11310 DATA *2*,ABS ERRORS, Input data-point errors as absolute values rather,than as percent values.,"*

11320 DATA “3*,% ERRORS,Input data-point errors as percent values {default),rather than as absclute values.,""

11330 DATA "14*,POLYFIT,Calculate a best-fit polynomial curve fup to Sth order),”to the last-input set of data, and plot the curve.”
’ll

11340 DATA "7",ESCAPE,Return ta the previous key-function display.,™*,**

11350 !

11360 HELP4: GOSUB HELP # RESTORE 11380 # NUM_KEYS=3 @ GOSUB PRINT_HELP & GOTD ADD

11370 !

11380 DATA *5*,YORKFIT,Calculate a York-type best-fit line to the last set of,"data, ¥ calculate an isochron age if appropriate.*®,””

11390 DATA *6*,RETAIN,"Add any subsequent-input points to the previous ones,”,so that points with different plot-syabois can be
11400 DATA pooled for a later Yorkfit or Polyfit.

11410 DATA *7*,CONTINUE,Return to the input-data part of the progras.,"”,"*

11420 !

11430 HELPS: GOSUB HELP

11440 PRINT *MODEL i; Use the Model | solution for drawing the best-fit line and for any" @ PRINT TAB (12);"isochron calculation.
Model | assumes that the®;

11450 PRINT * only cause of scatter® # PRINT TAB {12);"is fros the assigned analytical errors. The points are weighted”;

11440 PRINT TAB (12);"according to those errors only. If the probability of fit is less®;TAB (12);"than 13¥, the assigned errors ar

e expanded until they can";

11470 PRINT * account® @ PRINT TAB (12);"for the scatter, and a Student’s-t sultiplier of the errors ic used.® & PRINT

11480 PRINT "MODEL 2: Use the Model 2 solution for drawing the best-fit line and for any®

11490 PRINT TAB (12);"isochron calculation. Hodel 2 assuses that nothing is known about®

11500 PRINT TAB (12);"the reason for the scatter of the points, and so weights all points”

11510 PRINT TAB (12);"equally, with 2ero error-correlations.” # PRINT

11520 PRINT *MODEL 3:  Use the Model 3 solution for drawing the best-fit line and for any®

11530 PRINT TAB {12);"isochron calculation. Model 3 assuses that the cause of the scatter®

11540 PRINT TAB (12);"from the best-fit line is a coabination of analytical error plus a*

11550 PRINT TAB {12);”norsally-distributed variation in the initial ratios. A Student’s-t*

11560 PRINT TRB (12);"is applied to the errors.” & PRINT & PRINT

11570 ¢

11580 PRINT *Press "YCNT$Y" to return to previous display.” & PAUSE # BOTO CHDOSE _MODEL

{1590 !

11600 HELPG6: GOSUB HELP @ RESTORE 11420 # NUM_KEYS=4 @ GOSUB PRINT_HELP @ GOTO KEYS

1110 !

11620 DATA *1" RESTART,"Re-draw the plot, retaining any datafile data in amesory.*,"",""

11630 DATA *2*,ADD POINTS,Retain the just-Yorkfit points so that they can be added,to the next-input points for another Yorkfit.,**
11640 DATA *3*,PRINT PLOT,Dump the CRT plot to an HP-82905B or HP-2673R printer.,*",""

11650 DATA "7*,CONTINUE,Return to plot-syabol-select display.,"”,"*
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APPENDIX 2: PROGRAM LISTING OF CPLOT

R Ectitheiseeiseticeiitesieti Qu NiipptetiReitetieistatieRseieijectitifessil]

0 Prograa for Concordia plotting and Yorkfit of Pb/U isotope data.

30 Revision of NOV 0!, 1983. Reguires Adv. Progr. ROM., about 100 kbytes.
49

50 ata say be entered fros either of {1) Kevboard, {2} Visicalc data-

i
1
i
!
60 ! tile, or (3) ni43 Nuaeric data-file, and plotted either on CRT or
¢
3
t

70 plotter.
30 Brackets indicate optional inmput.
90

100 ON ERROR 6OTO 120

110 IF PLOT_STARTED THEN PLOTDATA ! SKIP PLOT SET-UP IF STARTING FROM “"CONT {*

120 OFF ERROGR

130 ¢

140 DPTION BASE 1

150 DIM A{100),6(100),8(100),R{100),1¢100),A%L72],X(100),Y(100) Ex (100),Ey(100),Nane$(301,R0(100),51ope(d) , Inter (4} ,Errint (4}, Errsil
§4),Xbar {4),Ybar (4),CT$L1]

160 DIM R$L301,RR${501,PLOTDEV(2) Pr(2) KEYSI11,N${100) [1B1, XX (45),CRUDSI50]

170 DIM ALLKEY${2541,0(5),08(5)[31,XERR(100), YERR(100) ,PHRASES[B01,5(100,5),Cint (8) ,E76(100), ZEROSIBI, XTIK$(BI[ 121, YTIKS{8) [123,XTIK
{B)  YTIK{8),Re$130]

180 DIM CACHE(100,3),LETTER$(23) [80]1,LINE(12,2)

190 SHORT Ex0{100},Ey0{100} SYNBOL{100,5),LETTER(25,5)

200 INTEGER XDEC(8),YDEC(B)

210 !

220 ! Initialize constants

230 1L8=.000135125 @ L53=.00098485 & PS=.35 ! DECAY CONSTS., POLY-SIZE CONST.

240 CRUDS=HGLS (" ¥1$% IMPROPER RESPONSE OR NUMBER OF VALUES tixs *) @ SLD,HP=0

250 EL§=" "LHBLS (“ENDLINE®)&® * @ SPEED$="VS® & FILE$="" @ IERD$="00000000"

250 ALLKEY$=RPT$ (® *, 238}

270 FOR I=t TO 256

280 IF 1<128 OR 13172 THEN ALLKEY${I,II=CHRS (D)

290 NEXT 1

300 PLOTDEV{1)=} & PLOTDEY{2)=705 # CPEN=1 # PEN | @ DFILE=0 & ERRTYPE=-1 ® PLR,Pr(2),Pr{1),PR=1 @ PRINTER IS | @ [A=0 @ CT$="0" 8 P
ABESIZE 24 @ DEG

310 REDRAW: PLOTTER_DUMP,C_CT,NPHRASES,L1ERD, YCHAR, YCHAR,BBDS1ZE,SIZETYPE,NCHORDS, SOLIDCHORD=0 # BOTO BEGIN
320 !

321 CLEARKEY: ! Clear all special-function-key labels

322 FOR i=1 TO 14 & ON KEY# i,"" GOSUB RETRN @ NEXT i

323 RETURN

3248

330 RETRIEVE_STR: ! Retrieve up to 3 substrings (separated by ’,’) froa string

340 ON ERROR 6OTO 370

350 LINPUT R$ @ 0$(1),08(2),06(3),08(4),08(5)="" 2 Ninputs=0 & RR$=R$

360 Wh=P0S {R$,",") @ SP=Whi{(Kh#0}+{LEN (R$)+1)%(Wh=0)

370 D$ {1+Ninputs)=R$[1,5P-1] ¥ Ninputs=1+Minputs

380 IF ¥h THEN Re=R$[1+Wh] @ BOTO 3860

330 OFF ERROR @ RETURN

400 !

410 RETRIEVE: ' Retrieve up to 5 nuseric values separated by °,’ from string
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429 LINPUT R$

430 RTR: 041),0(2),013),0(4),0(3) ,Ninputs=0 @ RR$=R$ ' Alternate entry line
440 ON ERROR GOTO 470

450 Dii+Ninputs}=VAL (R%) # Ninputs=i+Ninputs

440 Wh=P0S (R$,",") @ IF Wh THEN R$=R$[1+¥h1 @ BOTO 450

470 OFF ERROR @ RETURN

480 !

490 BAD_INPUT: GOSUB CLUNK @ DISP @ DISP CRUDS @ DISP @ RETURN

500 !

510 DEF FNALT) = EXP {LS#T)-1 ' 207/235

520 DEF FNB(T) = EXP (LBIT)-1 ! 206/238

530 DEF FNC(T) = LBIEXP ({L8-LS)#T)/LS ! Slope of concordia curve for tise T

G40 DEF FND{X) = LOB (1+X)fL3 ! 206/238 age

550 DEF FNE(Y) = LO6 {1+Y)/18 ! 207/235 age

960 DEF FNF{X) = INT (LET (ABS (X+{X=0)1)})

570!

3B0 DEF FNTICK(X)} ! Returns tick-interval

390 A=10°FNFIX)/8
800 IF ABS (X/R)Y>12 THEN A=23# @ 6OTD 400
610  B=ABS {R)/10°FNF{R)
" 420 IF BRINT (B} THEN A=INT (B}410°FNFi(A)
630  FNTICK=R @ FN END
540 !
450 DEF FNXTICK{P} ! Draw X-axis & ticks
650  NTIX=Xspred/XTIK # ETIY=NTIX/2=INT (NTIX/2) ! ¥ ticks even?
470 FOR %=1 10 NTIX
680 ETIK=X/2=INT (X/2} ! Even tick?
590 IF {P=1)$ETIK OR {P=-1)¥{{ETIK EXOR ETIX)=0)} THEN M=XTICKSIZE ELSE M=ITICKSIIE/2
700 IDRAN PIXTIK,0 € IDRAW O,PIN @ IDRAW 0,-(P$M)
710 NEXT X
720 FNXTICK=0 # FN END
730 ¢ : _
740 DEF FNYTICK(P) ! Draw Y-axis & ticks
750 NTIX=Yspred/YTIK # ETIX=NTIX/2=INT (NTIX/2} ! ¥ ticks even?
760 FOR Y=t 10 NTIX
770 ETIK=Y/2=INT (Y/2) ! Even tick?
780 IF {P=1)3ETIK. OR (P=-1)3{{ETIK EXOR ETIX)=0) THEN M=YTICKSIZE ELSE M=YTICKSIIE/2
790 IDRAN O,PEYTIK @ IDRAN -(PIM),0 # IDRAN PiN.0
800 NEXT Y
B0  FNYTICX=0 @ FN END
820 ¢
830 DEF FNDr(N,D} ! flound value N to D significant figs,
840 IF N THEN Mu=10"(D-INT (LBT (ABS {N)})-1) ELSE Mu=i
850 FNDr=1P (NiNu)/Mu
860 FN END
870 !
880 DEF FNDECIMAL(X) ! Returns #digits beyond decisal pt
890  A=0 @ N=X
900 N=103{ABS (N)-INT {(ABS (N)})
910 IF N THEN A=A+l @ BOTD 900 ELSE FNDECIMAL=R
920 FN END
30 ¢
940 CLUNK: BEEP 115,40 # BEEP 193,40 @ RETURN ! ERROR-SOUND
930 !
960 DEF FNCHAR(X) = 1+{ABS (X)>1)8(FNF(X)+(XBINT (X}))+{X<0)+FNDECIMAL(X)}+(X(1}$LZERD ' ¥CHARACTERS REQUIRED FOR X.
970 !
980 CA=0 @ CT4="0" & ALPHA { # DISP HGL$ (" HORIZONTAL CONCORDIA TICK-LABELS *) @ RETURN
990 CA=1 @ CT$="-" @ ALPHA | @ DISP HGL$ (" DBLIBUE CONCORDIA TICK-LABELS ") # RETURN
1000 !
1010 BEBIN: ALPHA § @ CLEAR B ALPHA 21,27 @ AWRIT "(LOWER OPTIONS ARE DEFAULT)"®
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1020 ALPHA 19,19 # ANRIT *Press "YH6LS {(* L ")&" to obtain leading zerces for ticks® # OFF CURSOR @ GOSUB CLEARKEY
1036 N KEY# 1,0 CTICKS" GOSUB 980

1080 , ON KEY# 2,°CRT-PRINT® BOSUB DISPLAY
1050 ON KEY® 3," CRT PLOT® 6OSUB CRTPLOT
1060 IF PLR#{ THEN ON KEY® 4,° PEN 1* GOSUB PEN_i

1080 ON KEY® 6," INORM3" GOSUB NORMSIZE
1099 ON KEY# 7," START" 6070 80

1100 N KEY# 8,°\ CTICKS" 6OSUB 990

110 GN KEY# 9," PRINTER" GOSUB HARDCOPY
1120 ON KEY# 10," HARDPLOT™ GOSUB HARDPLOT
130 IF PLR#! THEN OM KEY# 11, PEN 2* GOSUB PEN 2
1130 ON KEY# 5," DATAFILE® GOSUB DATAFILE
1160 ON KEY# 13," SLIDE® GOSUB SLIDE
170 ON KEY# 14," HELP® GOTO HELPL

1180 IF PLR=1 THEN ON KEY# 12,°* BOSUB RETRN

1190 IF PLR¥! THEN ON KEY® 12," PENSPEED® 50TO PEN_SPEED

1200 ON KYBD K,ALLKEY$ BOTO keys

1219 KEY LABEL

1220 6070 1220

1230 ¢

1240 keys: IF ¥=76 OR K=108 THEN OFF KYBD @ 6070 LIERO ELSE 50SUB CLUNK & GOTO 1229

1250 ¢

1260 G0: CLEAR & OFF KEY# ' Enter plot-limits & calculate graphics paraseters

1270 OFF XYBD & DISP # DISP "[MIN. ABE,1 MAX. ABE (Ma) {PRESS"LEL$Y"TO DEFINE BY 6/8-7/3 LINITS)";

1280 GOSUB RETRIEVE & IF 0(2)(G{1) AND O(2) THEN GOSUB BAD_INPUT @ 607D 1270

1299 IF Ninputs=0 THEN T=0 8 6070 1320 ELSE AMN=0(1) & AMX=0(2} # 7=l -
1300 IF Ninputs=i THEN T=t # AMN=0 8 AMX=0(1)} ® GOTO {470 ELSE T=1 # GOTO 1470

1310 !

1320 DISP *207/235, 2067238 LIMITS";@ GOSUB RETRIEVE @ IF Ninputs#2 AND Ninputsdd4 THEN GOSUB BAD_INPUT € BOTO 1320
1330 IF Ninputs=2 THEN XMIN,YMIN=0 # IMAX=0(1) & YMAX=0{(2) # 60TO 1350

1340 ININ=0(1) # MAX=0(2) & YMIN=0(3) @ YNAX=0{4)

1350 IF IMIN>= XMAX OR YMIN>= YMAX THEN GOSUB BAD_INPUT @ GOTD 1320

1380 XTIK=FNTICK{AMAX-XNIN)} & YTIK=FNTICK{YMAX-YMIN}

1370 !

1380 ! Force lower-bound X & Y values to have 2 sinisus # of sig. figures.

1390 FOR I=1 10 B

1400 I=FNDr (XNIN, I} @ IF XMIN-XCXTIK THEN IMIN=X @ 6070 1420

1410 NEXT 1 -

420 FOR I=1 70 8

1430 Y=FNDr{YHMIN,I} ® IF YMIN-Y<YTIK THEN YMIN=Y & 60TC 1450

1440 NEXT I

1450 ANX=FND (AMAX-(INAX-XMIN) /100) # IF FNB(AMX) >YMAX THEN AMX=FNE(YMAX)

1450  AMN=FND{XNIN)

1470 IF PLR=1 THEN 1400 ELSE CLEAR ® DISP *PLOT-SIZE {3-10)" & DISP & DISP “{press "YEL$Y" for nonstandard dimensions/locationsl®;@
DISP & GOSUB RETRIEVE

1480 IF Ninputs${{0{1)(3}+(0{1)>10)) THEN 60SUB BAD_INPUT & GOTO 1470

1490 IF Ninputs=0 THEN 0DDSIZE={ ELSE PLOTSIZE=0(1) ® GOTO 1400

1500 !

1510 CLEAR @ DISP @ DISP °PRESS "MHSL$ (* I *)&" TO DEFINE PLOT-LIMITS FOR THE ENTIRE FIGURE-AREA,*

1520 DISP # DISP * "YHGL$ (* 2 "}&" TO DEFINE FOR JUST THE PLOT-BOX." & DISP

1330 ON KYBD KY,"0123454789" 60T0 1550

1540 6070 1540

1550 OFF KYBD # IF KY349 AND KY#50 THEN SOSUB CLUNK @ BOTOD {530 ELSE SIZETYPE=KY-48

1550 DISP & DISP °ENTER PLOT-LIMITS IN se: X-WIN, X-MAX, Y-BIN, Y-NAY® # DISP *{max. lisits are 9-257 [X] and 0-19! [Y])";8 DISP
1570 INPUT LINX1,LIMX2,LIMYL,LINY2® IF LINXICO OR LIMX2)>257 OR LIMY1<O OR LIMY2>191 OR LIMX2-LIMX1<30 OR LIMY2-LINYI<30 THEX 605UB
BAD_INPUT & GOTD {380

1580 PLOTSIZE=108 ({LIMX2-LIMXL)/257+(LINYZ-LINY1)/191))2

1590 !

1600 ALPHA 1,1 # CLEAR ® OFF CURSOR ® ALPHA 12,27 # AWRIT ®A FEW SECONDS, PLEASE..."

15610 ON ERROR GOTO PLOTTER_NOT_ON @ PLOTTER IS PLR @ OFF ERROR # GOTO 1460
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1629 !

1630 PLOTTER NOT_ON: 60SUB CLUNK @ CLEAR @ DISP TAB (24)3HGLS (* PLOTTER NOT READY'! ") & WAIT 3000 @ CLEAR @ 6OTO 1a10
1649 !

1650 IF PLOTTER_DUMP THEN 2040
1660 IF T=0 THEN 1770

1670 ! CALCULATE PLOT-BOUNDARIES
1680 !

1690 INAX=FNALANX) & YMAI=FNB{ANX)

1700 ATIK=FNTICK(XMAX-FNA{ANN)) @ YTIK=FNTICK(YMAX-FNB{AMN))

1710 FOR XMIN=0 TQ XMAX STEP XTIK ! CALC. MIN. X FOR AGE-DEFINED PLOT
1720 IF FND{YMIN+XTIK) >AMN THEN 1740

1730 NEXT XNIN

1740 FOR YMIN=0 TO YNAX STEP YTIK ! CALC. MIN. Y FOR AGE-DEFINED PLOT
1750  IF FNE(YNIN®28YTIK) AMN THEN 1780

1760 NEXT YMIN

1770 XTIK=FNTICK{XMAX-XMIN) # YTIK=FNTICK{(YNAX-YMIN)

1780  CTIK=FNTICK{ (AMI-AMN}/ (1+{AMI-AMN3000}))

1790 FOR X=AMIN TO XMAX STEP XTIK ! CALC. MAX. X = * * *
1800 IF XMAX-X(= XTIK THEN XMAX=X+XTIK & GOTO 1820

1810 NEXT X

1820 FOR Y=YMIN TO YMAX STEP YTIK ! CALC. #AX. Y * * * *
1830 IF YMAX-Y(= YTIK THEN YMAX=Y+YTIK @ GOTD 1850

1840 NEXT Y

1850 XTIK=FNTICK(XMAX-XMIN) @ YTIK=FNTICK{YMAX-YNIN)

1860 Xspred=XMAX-ININ € Yspred=YMAX-YMIN & XDEC_MAX,YDEC_MAX,ICHAR,YCHAR=0 & HP=PLR#!
18790 ¢

1880 ! Find max. # characters in X L ¥ ticks & ticks w. nax. § of decimal pl.
1890 FOR I=1 TO Xspred/XTIK/2¢! .

1900 ITIK{I)=XMIN+283XTIKE(I-1)

1910 A=FNCHAR(XTIK{I)) & IF AJXCHAR THEN XCHAR=R ' Max. # of characters
1920  XDEC{I)=FNDECIMAL{XTIK{I}) @ IF XDEC(I)>XDEC_MAX THEN XDEC_MAX=XDEC(D)
1930 NEXT 1

1940 ¢

1950 FOR I=1 T8 Yspred/YTIK/2+1

1980 YTIKCI)=YMIN+28YTIKB{I-1)

1970 A=FNCHAR(YTIK{I)) @ IF A>YCHAR THEN YCHAR=A ' Max. # of characters
1980  YDEC{1)=FNDECIMAL(YTIK(I))} @ IF YDEC(I)>YDEC_MAX THEM YDEC MAX=YDEC!{D)
1990 NEXT I

2000 !

2010 HP=PLR31 @ CRT=PLR=1 & PP=1+LRT @ IF PLR=1 THEN 6CLEAR

2020 IF PLR=1 THEN LIMXI,LIMYI=0 @ LINX2=125 @ LIMY2=75 # 6OTO 2070

2030 IF ODDSIZE THEN 2040

2040 LIMX1=2578¢1-.1¥PLOTSIZIE) /2 @ LIMX2=257-LIMXL ! Centered plot

2050 LIMYi=1913(1-, 13PLOTSIZE) /2 & LINY2=191-LINY1

2060 IF SIIETYPEC2 THEN LIMIT LIMX1,LIMX2,LIMY{,LINY2

2070 AR=2/3 @ THT=5 @ LHT=5! ASPECT RATID, TICK-LABEL CHAR. HT

2080 IF HP THEN M=,7¥(1+2,79{PLOTSIZECS OR SLD)/PLOTSIZIE) @ THT=MITHT & LHT=1.24MSLHT ' For plotsizes, character-height is somewhat
buffered

2090 IF HP THEN PRINTER IS PLOTDEV(2) # PRINT SPEED$ & PRINTER IS Pr(2)

2100 !

2110 A={XMAX-XNIN) ZXTIK @ B={YMAX-YNIN} /YTIK

2120 YL=1+THTL, TS+LHT ! 6U’s below f-axis

2130 XL=THTSARS{1-HP/3) AYCHAR+LHTL.2 ! 6U’s to left of Y-axis
2140 ' IL=1+THTIARS (YCHAR-HP} §{1-HP/3) -  25+LHTSL.5 ! 6U’s to left of Y-axis
2150 YEND=THT/28(B/2=INT (B/2)) ! 5U’s above top of Y-axis
2160 XEND={1+XCHARIARITHT/2)X(A/2=INT (A/2)) ! 6U’s to right of X-axis
2470 !

2180 IF SIZETYPE=2 THEN C=0 @ 6OSUB PLOTBOX SIZE
2199 IF RATID > THEN Xgu=100#RATIO @ Ygu=100 ELSE Xgu—loo # Ygu=100/RATIO
2200 ! Xou, You are 6U’s of total-plot area along XkY directions
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2210 !
2220 LOCATE XL, Xqu-XEND, YL, Yqu-YEND

2230 XLOC={Xgu-XEND-AL)/¥{spred ! GU’s/UU in x-direction

2240 YLOC={Ygu-YEND-YL}/Yspred ! ' o o *
2250 Xma=XLOCH(LINX2-LINX1)/Xoqu ! Hillimeters/Ul in X-direction
2260 Yam=YLOCH(LINY2-LINY1)/Yqu ! Millimeters/itl in Y-direction

2270 SCALE XMIN, XMAX, YMIN, YHAY
2280 CSIZE THT @ LDIR O @ PEN CPEN @ LW=ARSLHTS (1-HP/3)
2290 IF PLOTTER_DUNP THEN 2490

2300 !
2310 FOR I=1 T0 Xspred/ATIK/2+1 ! Add decimal pt & zero to
2320 ATIK$(I}=VAL$ (XTIK(I)) ! ’ aatch foraat of X-tick with

2330 IF ADEC_MAX=0 OR XDEC_MAX=YDEC(I) THEN 2340 ! most significant figures.

2340 IF XDEC{1)=0 THEN XTIKS(I)=XTIK$(DI&".®

2350 XTIK${I)=XTIK$(I)&ZEROS{1,XDEC MAX-XDEC(I)]

2360 IF LZERQ AND XTIK(I)>0 AND XTIK{I)<I THEN XTIK$(I)="0"LXTIK$(I) ! Add leading zero
2370 IF XTIK{I)=0 THEN XTIK${I)="0"

2380 NEXT 1

2390 !

2400 FOR 1=1 TO Yspred/YTIK/2+1 ! Add decimal pt & zero to
2410 YTIKS(I)=VALS (YTIK(D)} ! satch forsat of Y-tick with

2420 IF YDEC MAX=0 OR YDEC _MAX=YDEC{(1) THEN 2450 ! most significant figures.
2430 IF YDEC(D)=0 THEN YTIK$(D)=YTIK$(D)Y"."®

2440 YTIK$(D)=YTIK$ (1) &IERO$L1, YDEC MAX-YDEC{I}]

2430 IF LIERD AND YTIK{I)>0 AND YTIK{I)({ THEN YTIK${1)="0°LYTIK$(I) ' Add leading zero
2460 IF ¥TIK{1)=0 THEN YTIKS(1})=*0"

2470 NEXT 1

2480 ¢

2490 ATICKSIZE=2.5/YLDC @ YTICKSIZE=XTICKSIZE4Yan/{aa

2500 PEN CPEN @ SETUU @ MOVE XMIN, YMIN

2510 A=FNXTICK{1)Y+FNYTICK (1) ¢FMXTICK(-1) +FNYTICK(-1) @ FRAME ' Draw axes$ticks
2520 LORG & & A=THT/YLOC/3

2530 FOR I=1 T0 Xspred/ATIK/2¢t ! Label X-axis ticks

2540 MOVE XTIK(I),YMIN-A @ LABEL XTIK${I)

2350 NEXT 1

2560 !

2370 LORG 8 @ B=THTIAR/2/XLOC

2580 FOR I=1 TO Yspred/YTIK/2+#1 ! Label Y-axis ticks

2590 MOVE XMIN-B,YTIK{I)#{I=1)3THT/8/YLOC @ LABEL YTIK$(1)

2600 ! lift st Y-tick to avoid interference with ist X-tick

2610 NEXT 1

2620 ¢

2630 SETGU @ CSIZE LHT

2540 LORG § @ MOVE (Xgqu+XL-XEND)/2-LW#4.3,LHT/4 @ LABEL *207"

2650 THOVE 3J$LW,LHT33/4 @ LABEL *Pb/" @ INOVE 34iM,LHT5/4 @ LABEL *235"

2660 -IHOVE 33LW,LHT13/4 @ LABEL "U"

2670 LDIR 90 @ LORG & @ MOVE 0, (YgueYL)/2-LW$4.5 @ LABEL "204"

2580 IMOVE -(LHTY3/4),34LW @ LABEL "Pb/* @ IMOVE -(LHT35/4),35LN @ LABEL *238"
2690 INOVE -(LHT$3/4),28LW @ LABEL *U* @ SETUU @ LDIR ¢

2700 !

2710 PLOT_CONCORDIA: K=BICTIK @ (=0 @ CHI=THT @ CTHT=THT-2%{CA=0)} @ D=0

2720 CLIP XMIN, XMAX, YMIN, YMAX

2730 FOR ANN=C TO AMX STEP X

2740 IF FNA(ANN) >= XMIN AND FNB{AMN)>= YMIN THEN 2740

2750 NEAT ARN

2760 IF K4CTIK THEN C=ANMN-X @ K=CTIK @ 5OTO 2730

2770 FOR T=AMN-CTIK TO AMX STEP CTIK/B

2780 I=FRA(T) @ Y=FNB(T) & IF OOXNIN)S{Y)YMIN) THEN DRAW X,Y ELSE MOVE X,Y
2790 IF T/CTIKRINT (T/CTIK) THEN 3000
2800 IF TCAMN THEN 2999
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2819 !

2820 ! ------ Concordia ticks & tick-labels -----

2830 ! :

2840 IF T=0 THEN 2990

2850 IF CA=0 THEN 2880

2860 RISE=FNC{T)$YLOC # RUN_=-XLOC ' OF TICK-ANGLE

2870 SETGU @ LDIR RISE,RUN_ ' RT-ANGLE TO CONCORDIA CURVE

2880 SETUU @ LORG 5 @ CSIZE CTHT,1,0 @ LABEL CT$ @ IF D=0 THEN 2980
2890 ! Check if tick-labels lie within plot-box

2900 L=CHT&{1.5+INT {LBT (T)}) ® IF CA THEN 2930

2910 Lt=XL+XLOCH{X-XMIN)-L3AR-2 ! location of label-start in X-GU’s
2920 Yt=YL+YLOCS{Y-YMIN) +CHT+2 ® BOTO 2960 ' loc. of label-top, Y-6U’s
2930 Tangle=90+ATN {RISE/RUN_) ! tick-angle, real degrees

2940 At=XL+XLOCK{X-AMIN}-COS {Tangle)sL¥AR-{

2950 Yt=YL+YLOCH{Y-YHIN) +SIN (Tangle) L+l

2960 IF 1t<AL DR Yt>Ygu-YEND THEN 2980

2970 MOVE X,Y @ LORG 7+CA @ CSIZE CHT,AR,0 & LABEL VALS (TI&* "

2980 MOVE {,Y

2990 b=0=0

3000 NEXT T

3010 IF FILE$="" THEN ERRTYPE=0

3029 !

3030 PLOT_STARTED=1 @ GOTO STARTPLOT

3040 RETRN: RETURN ! Dusay return for key-labels

3050 !

3050 HARDCOPY: ALPHA 1 @ DISP HGLS (* PRINTER PRINTOUT *) @ Pri2)=701 @ PR=2 # PRINTER IS Pr{2) € RETURN
3070 NORMSIZE: ALPHA | @ DISP HGL$ (" NORMAL-SIZE PLDT-GYMBOLS & LINES *) @ 5LD=0 ® RETURN

3080 LIEROD: BEEP @ ALPHA | @ DISP HGL$ (* ADD LEADING IEROES TO TICK-LABELS *) & OFF CURSOR @ LIERD=! & 607D 1200 ' Include ldg zero
before <1 tick dec pt '

3090 PEN_SPEED: ALPHA 1 @ CLEAR @ ANRIT HGL$ {* INPUT PEN-SPEED (i-10) ")} @ ALPHA 3 @ INPUT PENSPEED
3100 IF PENSPEED(1 OR PENSPEED>10 THEN 60SUB CLUNK & G5OTD PEN_SPEED

3110 IF PENSPEED=10 THEN SPEED$="VS"

3120 IF PENSPEED(10 THEN SPEED$="VS*&VALS (INT {(38.1¥PENSPEED/10}}

3130 5070 BEGIN

3140 !

3150 SLIDE: ALPHA | ® DISP HBLS (* SLIDE-SIZE SYMBOLS & LINES ") @ SLD=1 @ RETURN

3160 DISPLAY: ALPHA 1 @ DISP HBL$ (™ CRT PRINTOUT ONLY *) # Pri2)=1 @ PR=1 & PRINTER IS ! @ RETURN

70! .

3180 HARDPLOT: ALPHA 1 # DISP H6L$ (* PLOTTER SRAPHICS ") @ PLR=PLOTDEV{2) @ WAIT 300 @ G6OTO BEGIN

3190 CRTPLOT: ALPHA § @ DISP HGLS {® CRT BRAPHICS ™) & PLR=1 & WAIT 500 @ GOTD BEGIN

3200 !

3210 STARTPLOT: NN=0 # LDIR 0 # PDIR O @ PRINTER IS Pr(2)

3220 PLOTDATA: OFF KEY3 @ OFF ERROR ® N, Isc,Pbpb=0 & II,K={

3230 RE_DATA: OFF KYBD @ OFF KEY¥ @ PEN O @ SETUU @ MOVE {MIN,YMAX & Kb=0 # IF PLOTTER_DUMP THEN RETURN

3280 ALPHA 1 @ CLEAR @ ALPHA 21,23 & AWRIT "(PRESS ANY KEY FOR KEYBOARD-GYMBOL)" # OFF CURSOR
3230 !
3240 ON KEY® 13," 7ERRORS?" GOTO 3490

3270 ON KEY# 2,"0PEN Eell® 60TO OEell
3280 N XEY$ 4,° POLYGON® 6070 Poly
3290 ON KEY# 8,"CONT DIFF" GOTD CONT_DIF

3300 IF CRT THEN ON KEY# 11,"PRINT PLOT® GOTO PRINT PLOT

3310

IF HP THEN OMN KEY# 11,*" GOSUB RETRN

3320 IF NN>! THEN ON KEV#® 7, YORKFIT" GOTO Yorkfit
3330 IF NNC2 THEN ON KEY# 7,"* GOSUB RETRN
3340 IF CRT THEN ON KEY# 12, °ERASE PEN® GOSUB ERASE_PEM

3350  IF HP THEN OM KEY# 12,*" GOSUB RETRN

3350 ON KEY$ 5," HELP" GOTD HELP2
3370 ON KEY#® 9,"SOLIDEell" 6OTD SEell
3380 ON KEY# 1,® LETTER" GOTO LETTER
3390 ON KEY$ 10, PEN !” 5OSUB PEN_t
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3400  IF HP THEN ON KEY# 3,* PEN 2" BOSUB PEN_2
3410 IF CRT THEM ON KEY# 3,”HPLOT DUMP* GOTO DUMP_TO_PLOTTER

3420 ON KEYS 14," DATAFILE® GOSUB DATAFILE
3430 ON KEY® 6, REDRAW" GDTO REDRAN
34490 N KYBD KY,ALLKEY$ EBOTO KYBRD

3450 ¢

3460 PLABEL: KEY LABEL

3470 6070 3470

3480 ¢

3490 GOSUB ERRORS # 60TD RE_DATA

3500 ERRORS: ALPHA | # CLEAR @ DISP @ DISP °PRESS °LHBL$ (" § *)&" FOR STANDARD ERROR-FORMAT {207/235 & 206/238 errors and err.-corr
el.),” & DISP

3510 DISP °PRESS "YHGL® {® 2 °}&" FOR OPTIONAL FORMAT {206/238 and 207/206 errors).® @ DISP
3520 ON KYBD KY,"0123456789" BOTO 3540

3330 &OTO 3530

3540 IF KY(49 OR KY>30 THEN GOSUB CLUNK @ 50TO 3520 ELSE ERRTYPE=KY-49 & BEEP 200,20 @ RETURN
3350 PEN_1: CPEN=1 @ ALPHA 1 ® DISP HGLS (" PEN 1 *) # RETURN

3560 PEK_2: CPEN=2 # ALPHA 1 @ DISP HELS (° PEN 2 *) ® RETURN

3370 ERASE_PEN: CPEN=-1 @ ALPHA 1 @ DISP HBLS (° ERASE-PEN ") @ RETURN

3580 !

3590 OEell: 5YMBOL=2 @ ALPHA 1 @ DISP HGL$ (" OPEN ERROR-ELLIPSE SYMBOL ") @ GOTO INPUT_DATA
3600 SEell: SYMBOL=-2 @ ALPHA ! @ DISP HGL$ (® SOLID ERROR-ELLIPSE SYMBOL *) @ GOTO INPUT_DATA

3610 ¢
3620 Poly: SYMBOL=3 # ALPHA { @ CLEAR @ DISP HGLS$ (° POLYGON SYMBOL *)
3630 DISP & DISP °# SIDES (- for star) [,OPEN/SOLID (0/1) {,SIZE {{-3) [,ROTATION {(0-360)111";® GDSUB RETRIEVE

3640  IF Ninputs(l THEN GOSUB BAD_INPUT € BOTD 3430

3650  POLYSIDES=0¢1)

3660 IF Ninputs>! AND 0(2)=! THEN SOLID={ ELSE SOLID=0

3670  IF Ninputs>2 THEN POLYSIIE=0(3} ELSE POLYSIZE=2.3

3680 IF Ninputs>3 THEN POLYROT=0{4) ELSE POLYROT=90+(POLYSIDES/2=INT (POLYSIDES/Z))l(lﬂO/PﬂLYSIDES—?O)

3590  GOTO INPUT_DATA

3700 ¢

3710 KYBRD: IF KY=19 THEN SOLIDCHORD={ @ ALPHA | # DISP HBLS$ (° USE SOLID LINE FOR CHORDS *) € BEEP @ 60TO PLABEL
3720 CLEAR # SYMBOL=5 & KEY$=UPLS (CHR$ (KY)) @ OFF KYBD # ALPHA 1| & DISP HELS (* PLOTTING-SYMBOL IS ")LHBLS (KEYSY® *) & GOTO
INPUT _DATA

3730 ¢

3730 INPUT _DATA: CLEAR @ OFF KEYH @ IF DFILE THEN DISP HEL$ (" INPUT DATAFILE SET #s AS ist SET, LAST SET-ASTERISK *);* fe.g. 2,12
)* & DISP

3750 BOSUB INPUT_POINTS

3760 IF II>100 THEN Edit ELSE 6070 3750

3770 4

3780 INPUT POINTS: OFF KYBD @ X{(ID),¥{ID),Ex({I11),Ey(I1]) ,R(I1}=0

3790 IF ERRTYPE=0 THEN DISP & DISP °#°LVALS (1DD&": ";# DISP °207/235, {lerr,] 206/238, [lerrl [,err-corr.l™;

3800 1IF ERRTYPE THEN DISP @ DISP °*#°LVALS (IDY”: °;# DISP *207/235, 206/238, [X&/8-err] [,17/6-errl®;

3810 DISP ® (°YELSY°WHEN DONE)}";@ LINPUT Res$

3B20 Sc=POS (Re$,”;") ® IF Sc THEN R$=Re$[1,5c-11 ELSE Ré=Re$ ! Seaicolon?

3830 GOSUB RTR @ IF Ninputs=0 THEN Edit

3840 IF NOT POS (Re$,”%") THEN DF=0 @ GOSUB KEYBOARD_INPUT & RETURN

3850 IF DFILE THEN DF={ ELSE GOSUB CLUNK @ DISP @ DISP "¥t11 NO DATAFILE IN MEMORY 3x1°® @ 60TD 3750

3860 IF Ninputs=1 THEN 51,52=0(1)} ELSE S1=0{i) ® 52=0(2} ! ist,last sets in series

3870 DISP "SET4";TAB (29);°207/235°;TAB (3B);"IErr®;TAB (50);"206/238°;TAB (60};"LErr”;TRAB (69);"RHD" & DISP

3880 FOR 1D=S{ 10 52

3890 IF ERRTYPE=0 THEN X(II}=S{ID,{} @ Ex(ID)=5(ID,2) @ Y{(I11)=5(1D,3) @ Ey¢11)=5(ID,4) & R(I1)=5(1D,5) & 50T0 3930
3900 X41I)=5(ID,1) & Y{11)=5(ID,2)

3940 IF S{ID,3)=0 OR S{I1D,4)=0 THEN Ex(ID),Ey{ID,R{11)=0 & BOTO 3930

3920 Ey(11)=S{ID,3) & Ex(I1)=FNDr{5QR (Ey{I1)*~2¢5(1D,4)*2},3) @ R{II)=FNDr ({Ex{ID)*2+Ey{11}*2-5{1D, 4)*2}/ (28Ex {11} 3Ey{1I}},4)
3930 IF X(IDMHY(IT}=0 THEN 3940

3940 DISP II;TAB (S);NS{ID);TAB (Z8);X{(I1}3TAB (37);Ex{11);TAB (49);Y{I11);TAB (39};Ey(1I};TAB (47);R{11) # BOSUB 4080
3950 IF 11=100 THEN Edit

3940 NEAIT 1D
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3970 DISP & IF Sc THEN Re$=Re${1,5c] @ GOTD 3B20 ELSE RETURN

3980 !

3930 KEYBOARD_INPUT: Kb=t @ IF ERRTYPE=0 THEN 4040

4000  IF Ninputs#2 AND Ninputs#4 THEN GOSUB BAD_INPUT @ BOTD 3790

4010 X{I1}=0¢(1) @ Y{II)=0(2) & IF Ninputs=2 THEN 4080

4020 Eyil1)=0{3) @ Ex(II}=FNDr{SOR {0(3)}*2+0(4)°2},3)

4030 RUIT}=FHDr ({Ex{II)*2+Ey(I1}*2-0{4)*2)/€28Ex (11} $Ey{I1)), 4} @ BOTO 4080

4040  IF MNinputs(2 OR Ninputs=3 OR Minputs>3 THEN GOSUB BAD_INPUT @ GOTO 3790

4050  IF Ninputs=2 THEN X(I1)=0{1) & Y{(I11)=0(2) @ 6OT0 4080

4060  IF Ninputs>3 THEN X{(II)=D(1) ® Ex{II}=0(2) & Y{II}=0(3) @ Ey(II)=0{4)

4070  IF Ninputs=5 THEN R{II1)=013)

4080 IF X{1D#Y(I11)=0 THEN GOSUB CLUNK @ DISP @ DISP HGL$ (" 1% SETH# "YVALS {ID)L" -NONIERG INPUT REBUIRED #14x “) @ DISP & DIS

P @ RETURN

4090 IF ERRTYPE OR (Ex{ID*24Ev(1D)*2>= 2IR{II)SEx(II}SEY(IT))IS(RCIT)EL) THEN 4120

4100 GOSUB CLUNK @ DISP @ IF R{II)#1 THEN DISP HGL$ (*$43% ERR.-CORR. OF *LVALS (RCII})Y" IS TOO HIGH 3% *) @ RETURN
4110 DISP HGLS (" AN ERROR-CORRELATION OF § INPLIES A 207/206 ERROR OF IERO- NOT POSSIBLE. ") # RETURN

4120 II=I1+1 @ N=N+¢{ @ RETURN

4130 ¢

4140 Edit: IF Kb=0 THEN 4150 ELSE CLEAR @ DISP "SET#";7AB (8)3"207/235%;7AB (20);*XErr*;TAB (40};"206/238";TAB (52};"1Err";TAB (62);
“Rho” @ DISP

4150 FOR 1=K TO N & DISP I;TAB (B);X{I1);TAB (20):Ex{I);TAB (40):Y{1};TAB (52);Ey{1);TAB {40)};R(I) @ HEXT I & DISP
4160 IF Kb=0 AND DF AND Sc THEN PLOTT

4170 IF ABS {SYNBOL)=3 OR SYMBOL=3 THEM 4280 ELSE Ninputs,A=0

4180 FOR I=K 70 N & A=A+(Ex{I}SEy(I}=0) @ NEXT I

4190 IF A=0 THEN 4280

4200 IF ERRTYPE THEN DISP *%Errors: 206/238, 207/206"%;

4210 IF ERRTYPE=0 THEN DISP "1207/235-Err, 1206/238-Err [, Err.-Corr.1";

4220 BISP * FOR SETS WITH IERO ERRORS"3;® GOSUB RETRIEVE @ IF Minputs(2 THEN 60SUB BAD_INPUT @ GOTD 4200

4230 FOR 1=K TO N ® IF Ex(I) AND Ey(I) THEN 4260

4240 IF ERRTYPE THEN Ey(I1)=0(1) & Ex(I)=FNDr{SOR (D{1)*2¢0(2)°2),3) @ R{I)=FNDr ({Ex (1)*2+Ey(1)*2-0{2)"2} /(28Ex {1)IEV{1) ), 4) @
BOTD 4260

4250 Ex(I1=0(1) @ Ey(1}=0(2) # IF Ninputs=3 THEN R{I}=D{3)

4260 NEXT I @ BOTO Edit

4270 IF Kb=0 THEN PLOTT

4280 DISP @ DISP "SET TG BE CORRECTER? ("YHBL$ {"ENDLINE®)&" IF OK) *;

4290 60SUB RETRIEVE @ I=0{1) @ IF I=0 THEN PLOTT ELSE 11=1 @ GOSUB 3780 @ N=N-1 @ GOTQ Edit

4300 !

4310 ERROR_ELLIPSE: ! Draw error-ellipse about data-point

4320 IF XERR{I)SYERR(I)} THEN XE=XERR(I)} ELSE XE=XERR(I)$1,0001

4330 ANBLE=.S$ATN (2IR{I)IXESYERR(I)/(XE~2-YERR{I)*2})

4340 ! ANBLE is the angle that an axis of the ellipse askes with the X-axis.

4350 C1=2#(1-R{1)*2)%1.224*2 @ C2=1/€05 {24ANGLE)

4360 Yx=XE*Z @ Vy=YERR(I)*2

4370 A=SOR (CI/{{1+C2)/Vx+{1-C2}/¥y}) ! Length of aajor axis of ellipse

4380  B=SGR {(C1/{(1-C2)/Vx+{1+C2)/Vy}) ! Length of minor axis of ellipse

4390  St=A/INT {A/{ispred/800)+{} ! Step-size, in x-direction

4400  St=A/INT {A/5t+.0001)

4410  SIN_ANGLE=SIN {ANBLE) ® COS_ANGLE=COS {ANGLE)

4420  FOR k=1 T0 -1 STEP -2

4430 FOR 1=K3A TQ -iK#(A#St)) STEP -{Ki5t)

4449 IF (KCOYE{XC-(ARL.00008)) DR (KX0)8{X>A81.00001) THEN 4500

4450 1=1-{X/A)*2 # IF 1>= O THEN Y=K¥B$SOR (1) ELSE 4480

4450 RPLOT Y4EDS_ANBLE-YISIN_ANGLE,N%SIN_ANGLE+YSCOS_ANGLE

470 IF SYMBOL(O THEN K=-K # RPLOT YSCOS_ANGLE+YSSIN_ANGLE, X4SIN ANGLE-YSCOS_ANGLE

4480 NEIT X

4490 IF SYMBOL<O THEN 4510

4500  NEXT K

4510  RETURN

4520 !

4530 POLYGOM: SETBU ! Draw open or filled polygon or star-sysbol

—63~



4340 IF PLOTTER_DUMP THEN POLYSIDES=SYMBOL{JJ,2) & SOLID=SYMBOL(JJ,3) & POLYSIZE=GYMBOL(JJ,4) € POLYRGT=5YMBOL(JJ,5)

4350 FOR A=0 TO {HP AND SLD=0 AND POLYSIDES:0 AND POLYSIZE)3.35)+50450LID

4560 B=PSH{POLYSIZE-A/2}4PP & 5=340/ABS (POLYSIDES) & E=.5-{ABS (POLYSIDES)=3}/3

4570 IF BCO THEN SETUU @ RETURN

4580 FOR J=POLYROT 7O POLYROT+340 STEP §

4590 RPLOT BCOS (J),BISIN (J)

4500 IF POLYSIDESCO THEN C=J+5/2 & RPLOT EMBCOS (C),EBISIN (C)

4610 KEXT

4620 NEXT &

4630 SETUY & RETURN

4540 !

4650 KEYBOARD_SYMBOL: IF PLOTTER DUMP THEN KEY$=CHR$ (SYMBOL(1J,2))

4580 IF KEY$="+" THEN B=1.5 @ C=AR¥CRT+,58HP ELSE B=0 @ C={

4670 IF KEY$="#" THEN C=CRT+.61HP

4680 LORG 5 @ CSIZE 3.5-HP+1.5#5LD+B,L,0 @ LABEL KEY$ & RETURN

4690 !

4700 PLOTT: PEN CPEN ! Plot data-point sysbols

4710 FOR I=K TO N

4720 IF HP THEN ALPHA C_ROWt! @ DISP I:TAB (10)3X{I);TAB {20);Y(I) @ OFF CURSOR # GOTOD 4760 ELSE C_CT=1+C LT
4730 CACHE{C CT,1)=X{1) & CACHE{C_CT,3)=Y{I) @ CACHE{C_CT,2)=Ex{I) @ CACHE(C _CT,4)=Ey(l) @ CACHE{C_CT,3)=R{l) @ SYMBDL(C L7,
1)=5YmBoL

4740 IF SYMBOL=3 THEM SYMBOL(C_CT,2)=POLYSIDES & SYMBOL(C_CT,3)=S0LID @ SYMBOL{C_CT,4)=POLYSIZE & SYMBOL(C_CT,5)=POLYROT
4750 IF SYMBOL=5 THEN SYMBOL(C_CT,2)=XY

4760 XERR{I)=X(1)3Ex{1) /100 # YERR{1)=Y{I)3Ey{I)/100

4770 IF XCINCXMIN OR Y{IDCYMIN OR X(IDXXMAX DR Y{I)DYMAY THEN 4800

4780 MOVE X(1),¥{1)

4790 ON ABS (SYMBOL) GOSUB RETRN ,ERROR_ELLIPSE ,POLYGON ,RETRN ,KEYBOARD SYMBOL

4800 NEXT | .

4810 IF PLOTTER_DUMP THEN RETURM ELSE MOVE XMIN,YMIN # PEN 0

4820 IF CRT THEN ALPHA @ CLEAR @ DISP "PRESS "4HGL$ (" A/6 ")¥" TO VIEW PLOT." & DISP

4830 !

4840 ADD: NN=N @ DISP @ DISP °PRESS *LHGL$ (" RETAIN *}&" TO INCLUDE THESE POINTS ®ITH OTHERS FOR A YORKFIT.® @ DISP @ GOSUB CLEARKE
i
4850 DISP "PRESS "HBLS (* CONTINUE™)Y" TD CONTINUE." @ DISP @ DISP

4890 ON KEY$ 4,° HELP" 6OTD HELP3

4900 IF NN>1 THEN ON KEYS 5,° YORKFIT" 6OTD Yorkfit
4920 ON KEY# &," RETAIN® GOTO RETAIN
4930 ON KEY$ 7," CONTINUE™ 60TO PLOTDATA
5010 ON KYBD KY,ALLKEYS GOSUB RETRN
3020 OFF CURSOR @ KEY LABEL

5030 6070 5030

5040 RETAIN: OFF KYBD @ OFF KEY# @ I1,K=N+#1 @ GOTO RE_DATA ' Add next points to exisitng sequence
5050 !

5060 ¢

[l Rbeeiteisbtiticiiptiifipetsetnibeiibetitnartocitetiietitatittciisiiceti]

5080 Yorkfit: ! LINE-FITTING ALGORITHM MODIFIED FROM D. YORK, EPSL V. 5, P. 320

B[R pRt i ttibierotiecibeeteasbtebteisesitttipoeiieeteesetiisesiseiittl

5100 !

3110 OFF KYBD ® DFF KEYS & CLEAR @ DISP "YORKFIT:" @ DISP

5120 {ERR,YERR,RHO,ND_ERRS,NO_RHOS=0 ' Check for zero errs k& err-correls

5130 FBR I=! TO NN # ND_ERRS=NO_ERRS#{Ex{I)$Ey{I)=0)} @ NO_RHOS=NO_RHOS+{R{I)=0) @ NEXT 1

5140 IF ERRTYPE=0 THEN 5180

5150 IF NO_ERRS=0 THEN 53%0

5160 CLEAR @ DISP "1 Errors: 206/238, 207/206 FOR SAMPLES WITH NO ASSIGNED ERRORS";# INPUT YERR,I
5170 YERR=FNDr (S8R {YERR*2+¢1*2),3} # RHO=FNDr ((XERR*2+YERR*2-1~2)/{24XERRSYERR},4} @ 50TQ 5330
5180 IF ND_ERRS AND NO_RHOS THEN 5230

5190  IF NO_ERR5=0 AND ND_RHOS THEN 5280

5200 IF NO_ERRS AND NO_RHOS=0 THEN 5210 ELSE 3390

5210  CLEAR # DISP "XErrors: 207/235, 206/238 FOR SAMPLES WITH ND ASSIGNED ERRORS';@ 6OSUB RETRIEVE @ IF Ninputs=0 THEN GOSUB BAD
_INPUT @ BOTO 5210
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5220  YERR=0({) # YERR=0(2) @ 80T@ 53330

5230 CLEAR @ DISP *1207/235 Errs, 1206/238 Errs, Err-Corrs FOR SAMPLES WITH NO ASSIGNED VALUES®

5240  GOSUB RETRIEVE @ IF Ninputs=0 THEN GOSUB BAD_INPUT € 6OTD 5230

5250  XERR=0{1) @ YERR=D{2} @ RHG=0(3)

5260 IF RHD=0 THEN 6OSUB 5310 # 6070 5230

5270  IF ABS {RHO)>! THEN GOSUB 5320 @ BOTO 5230 ELSE 5330

5280  DISP HGL$ (" ERR-LORRS FOR SAMPLES WITH IERO ASSIGMED VALUES ");@ GOSUB RETRIEVE @ RHO=O(1)

5230 IF RHO=0 THEN GOSUB 5310 & 6670 5280

5300 IF ABS (RHD)>! THEN GOSUB 5320 @ GOTO 5280 ELSE 5330

5310 GOSUB CLUNK @ DISP "CONCORDIA ERRORS ARE *&HGL$ (* ALWAYS *)&" CORRELATED {typical values are .95-.995)." @ DISP @ DISP & WA
IT 2000 @ RETURN

5320  BOSUB CLUNK @ DISP "ERROR-CORRELATIONS MUST BE WITHIN +1 AND -1* @ DISP @ DISP @ WAIT 2000 @ RETURN

5330 FOR I=1 TO NN ! Assign errors to sets with zero assigned values

5340  IF ExtI)=0 THEN Ex{I)=XERR

5350 IF Ey{I)=0 THEN Ey{l)=YERR

5360  IF R{I)=0 THEN R{I)=RHO

5370 NEXT 1 ’

5380 !

5390 IF PR=2 THEN DISP *NAME FOR THIS YORKFIT®;® INPUT Name$[i,50]

5400 PRINTER IS Pr{2) @ CLEAR @ PRINT @ PRINT RPT$ {(*1°,32)L"YORKFIT*4RPTS (*1°,33)

3410 !

5420 ' WODEL-1 is Yorks original “a priori’ fit, assuses all scatter due tp analytical error and weights points accordingly. Studen
t's-t is 1.9,

5430 ¢

5440 ! NODEL-2 weights all points equally {with zero error-correlation), uses Student’s-t for N-2 degrees of freedoa. Equivalent to
knowing nothing about the

5450 ! actual cause of scatter, and invoked onrly it the MODEL-! fit has excess

5460 ' scatter.

3470 !

5480 ! MODEL-4 weights points actording to their degree of discordance along the best-fit line. The errors of each point are calcul
ated froa the sua of the

3490 ' MODEL-4 weights points according to their degree of discordance along the best-fit line. The errors of each point are calcul
ated fros the sua of the

5500 ! variances due to analytical error and to an error-ellipse for equal X and Y errors and an error-correlation of -1 {equivalent
to increasing 207/206

5510 ! errors). The size of the added error-ellipse goes froa 2erc for comletely concordant points to infinite for coapletely disco

rdant points.

5320 ! Student’s-t for MODEL-4 is for N-2 degrees of freedoa.

5530 !

3540 !

5550 IF PR=2 THEN PRINT Naae$ ELSE PRINT

5560 PRINT @ PRINT TAB {24);"ERRORS ARE PERCENT 2-SIGMA"

5370 PRINT °*SET#°;TAB {B};"207/235";TAB {18} Yerr";TAB (32);7206/238";TAB {(42);°Yerr®;TAB {54);*CORREL.";TAB (45);*%7/berr” # PRIN
T

5580 Ok=0 @ N=NN @ Slope=.1 @ TOLER=.05 @ p=.2 & M=

3590 ! Ok set to 1 if one fit completed; toler is NSWD tolerance for aodei-4 fit; p is starting error-additive for acdel 4; N i

s apdeld.

5600 Slope(=Slope B I1=0 ! Il is Yorkfit interation counter

5610 IF W1 THEN DISP °NODEL®;M;® YORKFIT...®

5620 Slope=Slopef

9630 1i=1+11

5640 IF 11>10 THEN Fail ! Give up if not converged within 10 iterations

5650 IF Ii>1 AND M32 THEN 3890

3660  IF N34 THEN 5490

5670  ALPHA C_ROW @ FOR 7=1 TO N+4 @ DISP @ NEXT 7 # OFF CURSOR @ ALPHA C_ROM

5680 DISP TAB {(5);"XDISCORDANT*;TAB {21);"IXERR®;TAB (33);*IYERR®;TAB {44);"17/4ERR";TAB {5B);"RHD"

3590 FOR I={ TO N

5700 ON ¥ BOTO 5710,5740,3740,5770

5710 E76413=88R (Ex(I}*24Ey{I}*Z-23R{I}EEx(I}¥Ey(1}) ' X 207/204 ERR

5720 ExO{1)=Ex<I) @ Ey0(1}=Ey{I} @ ROCI}=R{D)
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5730 PRINT I;TAB (7);XCI);TAB {17);Ex(I);TAB (31);¥{I};TAB (41);Ey(I};TAB (53);R(I)};TAB {AS5);FNDr(E74(I},3} ® GOTO 5850
5740 G6(M={ & @{I)=1/Slope*2 & R{I)=0 @ GOTOD 5870 ! Model-2 weighting

5750
3760 ! Model-4 weighting: Fd is fractional discordance

5770 IF OLD_APEX THEN Fd=5BR {(X_UINT-X{I}}*2+(Y_UINT-Y{I})*2}/CHORDLENGTH

5780  IF YOUNS_APEX THEN Fd=SQR {{I_LINT-X{1))*24(Y_LINT-Y{1))*2}/CRORDLENGTH

3790  Fe=Fd/{1-Fd) ! Multiplier for added errors according to discordance

3800 ! add variances proportional to discordance

5810 Ex{I)=8GR (Ex0{I)*2+(p3Fa)*2) @ Ey(I}=88R (Ey0(I)}*2+{p$Fa}~2)

5820 V74=E76(1)*2+(p3Fses2)*2 ' New 207/206 variance .

3830 REDs{Ex{I)*24Ey{1)*2-V76) /{23Ex (1) 3Ey(I}) ! New rho

5840 DISP I;TAB (B);FNDr{1003Fd,3);TAB (20);FNDr(Ex(I),3);TAB (32);FNDr{Ey{I},3);TAB (44);FNDr{58R {V76),3);TAB (56);FNDr(R{I),4)

5850 G{DI={1/(Y{1)IEY(I}/200))°2

5860 S(D)={1/(X{D)¥EX (1) /2000)~2

3870 ACI)=SOR (G(I)3B(I))

3880 NEXT I

5890 IF M=1 AND Ii=1 THEN C_ROM=CURSROM & ALPHA C_ROM & AWRIT RPT$ (" *,80)
3900 S1,BS,D,E, tbar,Ybar=0

5910 IF M=4 AND 1f=1 THEN DISP

5920 FOR I=1 TON

5930 It1)=6{1)$G(1)/{51ope*28Q(1) +641)-28S1opesR{I) $AL1))

5940  51=S1+41(I) @ Xbar=Xbar+I{I}$X{I} @ Yhar=Ybar+I({1)$Y(])

3950 NEXT 1

5960 Xbar=Xbar/51 @ Ybar=Ybar/$l ~

3970 FOR 1=1 TO N

5980  U={{l}-Xbar # V=Y{I)-Ybar

5990 BS=BI+(UA2/RI)-VA2/6ED) 8141V

6000 D=D+{URV/B{T}-RATISUA2/ACT) }ETHT)A2

5010 E=E+VS{W/BLT}-R{IVOV/ALT) ISI(1)2

5020 NEXT 1

6030 Slope0=35°2+41MIE

5040 IF Slope0<0 THEN Fail

5050 Slope0={58R (5lope0}-B3)/(21D)

5060 ALPHA C_ROW @ ANRIT °MDDEL "YVALS (M)Y":  Iteration “&VALS (I1)Y"  Slope="%VAL$ (Slope()
6070 IF ABS {(5lope0-Slope)/Sloped)’.0001 THEN 5620

8080 SlopeiM),Slope=Sloped @ Inter{M},Inter=Ybar-Slopetlbar

4090 D,E,SUNS=0

5100 !

5110 ' ERROR ALSORITHM OF TITTERINGTON & HALLIDAY, CHEM GEDL V 2, P 183
5120 FOR I=1 TO N

5130 Y=Y{I)-Slopesi{l)~Inter & SUMS=GUMS+I({I}¥Y~2

5140 X=X{I)-T{1)4Y$(R{I) AL} -Sloped@il)) 7 (B{1)36(1))

5130 D=D+X¥I(I) € E=E+X°2$1{1)

6160 NEXT I

5170 !

5180 V=N-2 ' DEG. FREEDOM

6190 M5MD=(V(> 0}15SUMS/{V+{V=0)) ! Mean sguare of weighted deviates

5200 IF W=4 AND ABS (MSWD-1)>TOLER THEN p=p#SQR (MSND) @ DISP *MSHD: ";HGWD @ 60TD INTERCEPTS
6210 5t _t={W(2)312,7+(V>1) 41, 963V/50R (V~2-2,438V+1.696) ! Student’s~t approzimation  (fros Andy Turek)
6220 B3=SGR (S1/{E¥51-D*2))

4230 Fi=B3$58R (E/51)

6240 S1=F13SER (NSWD)

4250 BS=B3150R (MSWD)

6260 IF M3t THEN 6400

8270 !

6280 IF SUMS(BO THEN 4290 ELSE Prob=0 & 6DTD 4300

$290 D,A=t ! Calculate chi-square probability

6300 IF INT (¥/2)=V/2 THEN 4370

6310 FOR I=2 TD 2000 STEP 2 ! ¥ DDD

-—€&—



6320
5330
6340
6350
6260
6370
5380
5390

D=DISUNS/(V+1) & A=A+D # IF DC.000001 THEN 5340
HEXT I
D=SBR (P }
FOR 1=.5 T0 v/2 @ D=D31 @& NEXT !
Prob=1-EXP (-(5UMS/2)}$(SUMS/2)~{V/2} 3R/ & GOTD 6400
FOR I=1 TO V/2-1 @ D=DISUMS/{24I) @ A=A+D & NEXT I ' V EVEN
Prob=ASEXP (-(SUMS/2)) -

t

5400 FOR Pr=1 TO PR

5410
5420
5430
6440
4450
6450
5470

PRINTER IS PriPr) @ DISP @ IF Pr=1 THEN CLEAR

ON ¥ SOTO 5430, 5450, 6450, 5470

PRINT RPT$ {*-*,80) & PRINT "$$3SMODEL 1 SOLUTION -- ASSUMES ALL SCATTER DUE TO ANALYTICAL ERRORES$3® @ Dk=t

IF Prob}.15 THEN Errsl{1)=1.94883 @ Errint({)=1,954F1 @ GOTO 6510 ELSE 500

PRINT @ PRINT "$343338433MODEL 2 SOLUTION -- EQUALLY NEIGHTED PDINTS WITH UNCORRELATED®

PRINT RPT$ (*$",19)4"ERRORS; ASSUMES NORMAL DISTRIBUTION OF RESIDUALSS3%33" 8 GOTD 6500

PRINT @ PRINT "$#3%14%3% MODEL 4 SOLUTION -- POINTS WEIGHTED ACCORDING TO DEGREE $4#848* @ PRINT RPTS (*3",30);" OF CONCORDAN

CE TONARDS *;

6480
6430
6500
4510
6320
6530
6340
6350
6360
8570
6380
6590
6600
5610

IF OLD_APEX THEN PRINT *UPPER INTERCEPT $in4”

IF YOUNG_APEX THEN PRINT "LOWER INTERCEPT far¢"
ErrsliM)=St_t4BS & Errint (M)=5t_tiSt
PRINT @ PRINT TAB (33);"SLOPE";TAB (57);"INTERCEPT" 2 PRINT TAB (33);"----- *1TAB {57};"~----———-" & PRINT
PRINT *BEST-FIT:*;TAB {31);FNDri{Slope,b};TAB (36};FNBr{Inter,5) # PRINT RPT$ (*-*,80)

IF M=1 THEN PRINT "ERROR {1-SIGMA, A PRIORI) ";TAB (31);FNDr{B3,4);TAB (56);FNDr(F1,4) & PRINT & MSWD_1=MSWD
PRINT "ERROR (1-SIGMA, FROM SCATTER) *;TAB (31);FNDr(BS,4);TAB (56);FNDr(S1,4) & PRINT

PRINT *ERROR (951 CONFIDENCE LIMITS)";TAB (31);FNDr(Errsl{M),4);TAB (38);FNDr(Errint(M),4) & PRINT

PRINT "COORDINATES OF CENTROID: X=";FNDr{Xbar,b);*Y=";FNDr({Ybar,s)

fhar (M)=Xbar @ Ybar{M)=Ybar 8 IF M)1 THEN 6600

PRINT @ PRINT “ANALYTICAL ERRORS ALONE WILL CAUSE THE OBSERVED AMDUNT OF SCATTER®

PRINT °OR MDRE "YVAL$ {FNDr(1003Prob,2))%1 OF THE TIME, AS INDICATED BY THE M.G.M.D. OF";FNDr (MSWD,3)
PRINT RPTS (*-*,80) # PRINT

NEXT Pr .

5620 FOR I=1 TO NN @ Ex(1)=Ex0{I) 8 Ey{I)=Ey0{I) & R{1)}=RO{1} @ NEXT I
6630 C_ROW=CURGRON ® IF M>1 THEN 6560
5640 IF Prob>.2 THEN INTERCEPTS ELSE 6890

5630

1

5660 CHOOSE _MODEL: DISP "PRESS KEY FOR MODEL-SOLUTION DESIRED.® @ DISP USING *3/° & GDSUB CLEARKEY

6710
6720
8730
6810
6820
6830
6340
6850
4840
5870
5880

ON KEY 5," HELP® GOTO HELP4
ON KEY$ 6,° MODEL 1* 6070 6870
ON KEY# 7," MODEL "LVALS$ {M} 6OTD 6870
ON KYBD KY,ALLKEY$ 60SUB RETRN
!
KEY LABEL
6070 &840
!
OFF KEY$ @ M=1 # BOTO INTERCEPTS
OFF KEY$ & GOTD INTERCEPTS

4890 DISP "PRESS k3 FOR MODEL 2 (equal wts for all points)” @ DISP TAB (7):"ké FOR MODEL 4-UI (7/6 errors increase towards lower
intercept)*
6900 DISP TAB {7);"k7 FOR MODEL 4-LI (7/6 errors increase towards upper intercept)” & DISP USING *3/° @ 6OSUB CLEARKEY

5540
4930
6960
6970
7450
7060
7670
7080
7090
7100

ON KEY# 4,° HELP" 6OTD HELP4

ON KEY# 5," MDDEL 2* 6070 7090

ON KEY# &, "MODEL 4-UI® B6OTO 7100

ON KEY# 7,°MODEL 4-LI" 6OTO 7110

ON KYBD KY,ALLKEY$ BOSUB RETRN

KEY LABEL

1

5070 7080

OFF KEY3 @ OFF XYBD 8 M=2 @ GOTD 5600

- OLD_APEX=1 & YOUNS_APEX=0 & 60TD 7120



7110 OLD_APEX=0 @ YOUNG_APEX={

7120 OFF KEY$ @ OFF KYBD @ M=4 ¥ Slope=Slope({) @ Inter=Inter{{} & 60TO CALC_INTERCEPTS

7130 INTERCEPTS: Slope=5lopetM) @ Inter=Inter(M) @ OFF KYBD

7140 !

7130 CALC_INTERCEPTS: R=CURSRON @ DISP "CALCULATING CHORD-INTERCEPTS....."° & OFF CURSOR

7160  FOR J=0 7D i

7170 T1=-500+35008 ! ist Trial-T is -500 Ma {lower-int) or 3500 Ma {upper)

7180 C=FNC{T1) @ X={Inter+CIFNA(TL)-FNB{T1))/{C-Slope}

7190 IF X{-1 THEN NO_INTER ELSE T=FND{X) @ ALPHA R,42+¢J410 @ AWRIT VALS (INT {TH)E* °*

7200 IF ABS (T-T1)(.0{ THEN Cint{J+1)=T ELSE Ti=T @ 6OTO 7180

7216 NEXT J

7220 IF M<4 OR ABS (NSWD-1)CTOLER THEN 7260

7230 X_UINT=FNA{Cint{2)) # Y_UINT=FNB(Cint{2)) @ X_LINT=FNA(Cint{1)) @ Y_LINT=FNB{Cint{{}} ! x ¥ y values or concordia-intercepts
of chord.

7240 CHORDLENGTH=5GR (X _UINT-X_LINT)*Z+#{Y _UINT-Y_LINT)*2) @ 6OTO 5600

7250 !

7260 ! Calculate concordia-intercept errors
7270 R=CURSROW +1 @ ALPHA R,! @ DISP "CALCULATING ERROR-ENVELOPE INTERCEPTS..."

7280 Errsi=Errsi(M) @ Errint=Errint{M)

7299 Ibar=Ybar (M) # Ybar=Ybar(¥)

7300 FOR J=3 70 6

7310 T1=7000%(1>4)-1000 @ A=1-28{J/2RINT (3/2)) @ I=INF

7320 GOSUB ERRCALC € Cint{J)=T

7330 NEXT J @ GOTO PRINT_SOLUTION

7340 ERRCALC: ! Calculate concordia-intercepts of error-envelope about line

7330 S=FNC(T1) @ B=FNB(T1)-SIFNA{T1)-Inter

7360 D=24(B1{5-Slope)+XbariErrs1*2) @ E=15-Slope)*2-Errsi*2

7370 §=0*21-43E4(B*2-Errint*2) @ IF 6¢0 THEN NO_ENV_INTER

7380 X={AISBR {6)-D1/{24E) @ IF X(-1 THEN NO_ENV_INTER

7390 T=FND{X) ® ALPHA R,4Z+(J-3)%7 @ ANRIT VAL$ (INT (T))&" * @ IF ABS {T-T1)>I THEN NO_ENV_INTER
7400 IF ABS {T-T1)(,01 THEN RETURN ELSE I=ABS (T-Ti) & Ti=T # BOTO ERRCALC

7410 !

7420 PRINT SOLUTION: ALPHA C_ROW @ Cint{7)=FNDr(ABS {(Cint{4)-Cint(3))/2¢{Cint{3)4Cint (4)30},2)
7430 Cint{B)=FNDr{ABS (Cint{(4)-Cint(5))/2¢(Cint{5}sCint(6}$0),2)

7480  PRINT @ PRINT TAB {12)3°¢{{{{{{ MODEL";M;" CONCORDIA-INTERCEPT SOLUTION >>>>>>3>" @ PRINT @ PRINT

7430 A,B,D1,D2=1

7460 IF Cint(7) THEN A=10"INT {LGT (ABS (Cint(7)}}}

7470 IF Cint{8) THEN B=10~INT (LGT (ABS (Cint(8))))

7480 IF Cint(1) THEN Di=1-~INT (LGT {ABS (A/Cint{1}}))

7490  IF Cint{2) THEN D2=1-INT {LBT (ABS (B/Cint(2)}})

7500  PRINT “LOMWER INTERCEPT: *3;8 IF Cint{1) THEN PRINT FNDr(Cint{!),Di);

7510 IF Cint{1) AND Cint(7) THEN PRINT * +/-";Cint(7);"Ma";ELSE PRINT "Ma“;

7520 IF Cint{3)=0 AND Cint{4)=0 THEN PRINT ELSE PRINT TAB {32);°{ *;

7330 IF Cint(3) THEN PRINT ">*;FNDr(Cint{3),B1);

7240 IF Cint{4) THEN PRINT “(*;FNDr{Cint{4},D1);")" ELSE PRINT *}"

7350  PRINT *UPPER INTERCEPT: *;®@ IF Cinti2) THEN PRINT FNDr{Cint(2),D2);

7560 IF Cint{2) AND Cint{(B) THEN PRINT ® +/-"3;Cint{8);"Ma";ELSE PRINT “"Ma";

7970 IF Cint{3)=0 AND Cint{s)=0 THEN PRINT ELSE PRINT TAB {32);°{ *;

7580 IF Cint(3) THEN PRINT ")>";FNBr{Cint{3},D2);

7590 IF Cint{d) THEN PRINT *{";FNDr{Cint{6),D2);"}* ELSE PRINT “)*

7600  PRINT @ PRINT "{UNCERTAINTIES ARE 95%-CONFIDENCE LIMITS)® @ PRINT RPT$ (*-°,80)

7610 NCHORDS=1+NCHORDS @ 6OSUB DRAWLINE @ BEEP & IF CRY THEN LABEL_INTERCEPTS

7620 !

7630 DISP @ DISP "PRESS *iHEL$ (" LABEL INT. *)%" FOR PLOT-LABEL OF INTERCEPTS.®

7640 DISP @ DISP "PRESS "LHSL$ (" CONTINUE *)&" TO DECLINE." # DISP USING *3/° @ GOSUB CLEARKEY

7700 ON KEY# 4,°LABEL INT.” G6OTD LABEL_INTERCEPTS

710 ON KEY$ 7," CONTINUE® BOTO 7960
7790 ON KYBD KY,ALLKEYS GOSUB RETRN
7800 KEY LABEL

7810 5070 7810

— P -



7820 !

7830 LABEL INTERCEPTS: OFF KEY# @ OFF KYBD

7840
7850
7850
7870
7880
7B%0
7900
7910
7920
1939
7940
7950
7980
7970 !
7980
7990 !

CS=THT @ W=CSBARI(1-.251HP) ¥ MOVE XMAX,YNIN € SET6U

IF Cint{2) THEN I1$=VAL$ (FNDr{Cint{2),D2)) ELSE Ii$="143"

IF Cint(1) THEN 13$=VALS$ (FNDr{Cint(!),D1)) ELSE I34="113"

If Cinti8) THEN 12$=VAL$ (Cint(8)) ELSE I2¢="131"

IF Cint{7) THEN 14$=VALS$ (Cint(7)) ELSE l4§="134"

Li=LEN {11$) ® L2=LEN (124) ® LI=LEN {I3$) & L4=LEN (I4$)

NCAR=14+L1+4L2+¢L3+L4 © ESIZE CS,AR & LORG !

INOVE -{{NCAR+14+0%HP}/244},3. S3CSINCHORDS-CS/2 @ LABEL "INTERCEPTS AT"

IMOVE -{(NCAR-15)/28W},0 @ LABEL 11§ @ IMOVE {.5+0xHP+L1)3W,CS & GOSUB PN & IMOVE (1+03HP)3W/2,0 @ LABEL 128%" and "¥II$
INOVE {L2+L3+45.5+04HP) 4N, LS & GOSUB P @ IMOVE (.5+01HP)IW,0 @ LABEL I45%* Ma®

SETUL @ MOVE XMAX,YMIN & SETGU @ IMOVE -((NCAR+12}/21W),3.54CSINCHORDS-2.53C5 @ LABEL *(MSHD="LVALS (FNDr(MSKD_1,3))&")*

i

OFF KYBD @ OFF KEY$ & DEG @ SETUU @ MOVE XMIN,YNAX & PEN PLR=1 @ ALPHA

507G ADD

8000 éail: PRINT ® PRINT "DATA CANNOT BE FIT TO A STRAIGHT LINE USING MODEL":M ® PRINT € PRINT & GOSUB CLUNK

8010

" 8020
8030
8040 !

IF Ok=0 THEN 7980
IF M=4 THEN M=2 & 60TD 3600
IF H=2 THEN N=1 8 BOTD 7130

i

8030 NO_INTER: PRINT "y3¥41 CHORD DOES NOT HAVE TWO CONCORDIA INTERCEPTS 113" @ PRINT & Cint{i+J)=0 & 5OTO 7210
8060 NO_ENV_INTER: PRINT @ PRINT “#i¥i3 ARM*;J-2;*0F ERROR-ENVELOPE DOES NOT INTERSECT CONCORDIA $33¥3* @ PRINT @ T=0 # RETURN

8070 END

8080 !

80%0 PRINT_PLODT: ! Duap CRT-plot to printer

8100 CLEAR @ DISP *PRESS "YHGL$ (" 8 ")¥&* FOR 82905 PRINTER, “HGL$ {" 2 *)}&" FOR 2473 PRINTER.®
81190 ON KYBD KY,"12345678%90" BOTD 8130

8120 607D 8120

8130 OFF KYBD & PRINTER IS 701,80 @ K=KY-48

8140 IF K=8 THEN DUMP GRAPHICS

81530 IF K=2 THEN DUMP GRAPHICS 90,0,0,1

8140 IF K48 AND K¥2 THEN GOSUB CLUNK @ BOTO PRINT PLOT

8170 PRINTER IS Pr(2) @ GOTO RE_DATA

9180 !

8190 DRAWLINE: IF CRT THEN LINE(NCHORDS,!)=Slope & LINE(NCHORDS,2)=Inter

8200 CLIP XMINt1spred/100, INRX-Xspred/35, YNIN+Yspred/100, YMAX-Yspred/33
g210 IF SOLIDCHORD=0 THEN LINE TYPE NCHORDS+4

8220 MOVE XMIN,XMIN$SlopetInter @ PEN CPEN

8230 DRAW XMAX,XNMAX3Slopetinter

8240 MOVE XMIN,YMIN & LINE TYPE 1

8250 CLIP XMIN,XMAX,YNIN,YMAX & RETURN

B250 !

8270 LETTER: CLEAR @ SETUU @ UNCLIP * Draft a phrase on the plot

8280 IF PLOTTER_DUMP THEN 8330

8290 DISP # DISP "PRESS "YEL$L™ TO ESCAPE" @ DISP

8300 DISP "CHAR.-HEIGHT IN am {tick labels are®;FNDr{THTYYaa/YLOC/2,2};"} [, SLANT (0-30) [, ROTATIONII®;

8310 50SUB RETRIEVE @ IF Ninputs=0 THEN RE_DATA

8320 =0t1) @ SL=0(2) # ROT=0{(3)

8330 PEN CPEN & CS=2HIYLOC/Yam & W=ARICS3(1-HP/3.1) & CSIZE CS,AR,SL & LDIR ROT

8340 IF HP THEN 8380

8350 DISP # DISP "ENTER COORDINATES (¥, Y) OF LOWER-LEFT CORNER OF PHRASE"

B350 - 60SUB RETRIEVE @ IF Ninputs{(2 THEN BOSUB BAD_INPUT & BOTO 8350

8370 1=0¢1) @ Y=0{2) © PEN CPEN & BOTD 8400 .

8380 IF PLOTTER _DUMP THEN 8400 ELSE DISP @ DBISP "POSITION PEN WITH PLOTTER-CONTROLS, THEN PRESS °LHELS (* CONT ") & PEN CPEN
& PAUSE

83%0 CURSOR X,¥Y

8400 MOVE X,Y ® LORG |
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2410 IF PLOTTER_DUMP=0 THEN DISP & DISP "PHRASE 7O BE DRAFTED";& LINPUT PHRASES

8420 L=LEN (PHRASES) & SETGU € IF HP THEN 8430

8430 NPHRAGES=1+NPHRASES & LETTER$ (NPHRASES)=FHRASES @ LETTER{NPHRASES,$)=X & LETTER(NPHRASES,2}=Y & LETTER{NPHRASES,3)=H &
LETTER (NPHRASES, 4)=8L

8440 LETTER{NPHRASES, 5)=ROT @ IF CPEN=-1 THEN NPHRASES=NPHRASES-2

8450 IF POS (PHRASES,"\")=0 AND POS (PHRASES,*~*}=0 AND POS (PHRASES,*¢/-*)=0 THEN LABEL PHRASES & 60TO 8530

8450 IF 0{3}90 THEN 60SUB CLUNK € DISP @ DISP “SORRY, YOU CAN’T USE \, », OR +/- SYMBOLS WITH NONZERO ANGLES.® & DISP & 50T
0 LETTER

8470 FOR I=st T0 L

8480 IF 1JL-2 THEN 8300

8490 IF PHRASE$CI,I+2]="+/-" THEN GOSUB PN & I=I1+2 & GOTO 8320

8500 A={PHRASES[I, 11="~") - (PHRAGES[I, [1="\")

8310 IF A=0 THEN LABEL PHRASE$LI,I1 & IMOVE W,CS ELSE INOVE 0,A3C5/4

8320 NEXT 1

8530 LDIR ¢ @ PEN PLOTTER_DUNP @ SETUU @ IF PLOTTER_DUMP THEN RETURN ELSE 8290

8540 PM: INDVE 0,.139C5 @ LABEL "+ @ INDVE 0,.628C5 & LABEL *-" @ INOVE W,1.254CS @ RETURN ! +/- symbol

8550 !

8550 DATAFILEs CLEAR @ DISP "NAME OF DATA-FILE 70 BE RETRIEVED?"

B570 DISP @ DISP *{to get a disk catalog, enter "YHBLS (* C *)&* for drive 0, "WHBLS (" ¢ *)&" for drive 1)* @ DISP @ INPUT FILES
8580  IF FILE$="C" THEN CAT ":0700" & 6OTO B&00

B590  IF FILE$="c* THEN CAT ":D701" ELSE GOTO B620

8500 DISP & DISP "PRESS "KHGLS (* CONT )& TO CONTINUE." & PAUSE

B410  BOTO DATAFILE

8620  IF ERRTYPE(O THEN BOSUB ERRORS

8530  ON ERROR GOTO WRONGFILE

8640  INTEGER CLN(5)

8650 ASSIGNA 1 TO FILES  ON ERROR GOTO YORVERT

8650 READS 1,1 ; N$(1),XX()@ OFF ERROR

8670
8680 ' 3333343282138 RETRIEVE n)4S NUMERIC DATA-FILE RONS FROM TAPE $3333stiss
B590  DISP @ DISP "COLUMN #s FOR 207/233,";

8700  IF ERRTYPE THEN DISP * 204/238 (,16/8-Err) [, 17/4-Errl";

B710  IF ERRTYPE=0 THEN DISP * [¥Err,} 206/238 [,lErr) [, Err-Correll™;

8720  GOSUB RETRIEVE @ AT CLN=IER € IF ERRTYPE=0 THEN 8770

8730 IF Ninputs=2 THEN CLN{1)=0(1) @ CLN(2)=0{2) @ GOTD 8800

8740  IF Ninputs=4 THEN MAT CLN=0€ GOTO 8800

8750  IF Ninputs#2 AND Ninputs#4 THEN GOSUB BAD_INPUT @ GOTO 8700

8750
8770 IF Ninputs=2 THEK CLN{1)=0{1) & CLN{3)=0(2)

B780  IF Ninputs>3 THEN MAT CLN=0

8790  IF Ninputs<2 OR Ninputs>5 OR Ninputs=3 THEN GOSUB BAD_INPUT @ GOTO 8490

8800 CLEAR @ PRINT "SET4";TAB (8);"NAME®;TAB (27);%207/235%;

8810  IF ERRTYPE THEN PRINT TAB (41);*206/238";TAB {55);"16/B-Err*;TAB {49);*17/4-Err®

8820  IF ERRTYPE=0 THEN FRINT TAB (38);"IErr*;TAB (4B);"205/238";TAB (59);"1Err*;TAB {70);"RHO"

3830 PRINT @ GOSUB NAMEBLANK @ MAT S=IER

8840 ON ERROR BOTD 8940

8350 FOR I=1 TO 100

8840  READE 1,1 5 N$(D),XX{)

3870  FOR J=1 T0 S-ERRTYPE

8880  IF CLN(3) THEN S{I,3)=XX{CLN(I))

8890  NEXT I

8900  PRINT I;TAB (6);N${I);TAB (28);

8910  IF ERRTYPE THEN PRINT S{I,1);TAB (41);5(1,2);TAB {55);5(1,3);TAB {69);8(1,4)

8920 IF ERRTYPE=0 THEN PRINT 5(I,1);TAB {37)35(1,2);TAB (A7);5(I,3);TAB (5B);5{I,4);TAB (48);5(1,5)
8930 NEXT I

8940  GOTD 9440

8950 ¢

8950 YORVERT: ! CONVERT VISICALC FILES TO 100X5 ARRAYS FOR PLOTTING/YORKFIT

8970

8980 OFF ERROR
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8990 DIN VC$[241,1$0201,040201,PA$(S} (7]

9000 IF ERRTYPE=0 THEN PA${1)="207/235" @ PA${2)="%7/5Err® & PA$(3)="206/238" @ PA§{(4)="146/8Err” & PAS${5)="Rho"
9010 IF ERRTYPE THEN PAS$(1)="207/235" & PA${2)="206/238" & PA$(3)="14/8Err® & PAS{4)="17/bErr"
9020 CLEAR © DISP "INPUT  BEGINNING, ENDING  ROW-NUMBERS CONTAINING SAMPLE-DATA®;@ GOSUB RETRIEVE
9030 IF Ninputs#2 THEN GOSUB BAD_INPUT @ G5OTO 9020 ELSE RMIN=0(1) @ RMAX=0{2)

9040 COLINPUT: DISP @ DISP "(press "YEL$Y" for coluen-nase listing)®

9050 DISP # DISP "INPUT COLUMNS FORs 207/235, *;

9060 IF ERRTYPE=0 THEN DISP *[¥Err,] 206/238 [,XErr} [, Rho(X-Y}3*;& BOTD 3080

9070 1IF ERRTYPE THEN DISP "204/238 [,%4/8-Errl [, 17/4-Errl®;

9080 6OSUB RETRIEVE STR @ IF Ninputs=1 THEN GOSUB BAD_INPYT @ BOTO COLINPUT ELSE NCOLS=Ninputs
3090 IF NCOLS=0 THEM GOSUB COLUMN_NAMES & 6070 9050

9100 FOR 1=t T0 S-ERRTYPE

3110 IF NUM (0$(I))>47 AND NUM tﬂi(l))<49 THEN 60SUB CLUNK @ DISP @ DISP "#3% COLUMNS ARE DESISN%TED BY LETTERS {e.g. M, B, #K...
) 384" @ DISP @ GOTD 9040

9120 NEXT |

G130 CNUN=2+28¢0$(2)#"")+(D${5}4*")

3140 FOR I=1 TO RMAY-RMIN+1 ! 1ERD ALL ARRAY-ELEMENTS

9150 FOR J=1 70 5 @ 5(I,J)=0 & NEXT {

9160 NEXT I

9170 ALPHA | @ CLEAR & DISP "CONVERTING VISICALC FILE...." # NUMVALS=0

9180 GOSUB NAMEBLANK @ ASSIGNE | TO FILES @ MAT S=IER @ DISP @ C_ROW=CURSRON & 6OTD 9270

9190 ¢

9200 YC_STRINGS: READ® | ; VC$@ OFF ERROR @ ALPHA C_ROW,1 @ AWRIT VC&*

9210  IF VCSL1,118">" THEN NEXT_I

9720  A=14PO5 (VC§,":") ! STRING POSITION WHERE DATA STARTS

9230  E=NUN (VC$[A,A1) @ IF E=34 OR E=39 THEN A=A+ ! 1st DATA-CHAR.

9240 B=NUM {(VC$[3,31) @ D=NUM (VC$[2,21) @ C=3+(B>44 AND B(91) ! C is ist row-4 char.

9250  VCRON=VAL (VCSIC1) @ RETURN ! VISICALC ROW-4

9240 ! '

9270 FOR I=! TO 3130

9280 ON ERROR 60TO FINISH

9290 60SUB YC_STRINGS # IF YCROWCRMIN THEN FINISH

9300 IF YCROW)RMAX THEM GOTD NEXT_I ELSE RDWN=VCROM-RMIN+#! ! SAMPLE#

9310 IF £=3 THEN COLN=D-46

9320 IF C=4 THEN CDLN=24+246%(D-43)+B-54

9330 IF CDLN=-1 THEN L=LEN {VC$) @ NS{ROWN)[1,91=VC$[A,L-1] © ALPHA C_ROW,L+4 @ AMRIT N$(ROWN)Y® * @ GOTD NEXT_I
9340 IF COLN=0 THEN N$(ROWN){10,181=VCS$[A,LEN {VC$)- !] # B0TO NEXT_I

9350 ve=VC$(2,C-11

9360 FOR PARNUM=1 7O NCOLS

9370  F,R=0 @ 60SUB EXTRACT @ IF F THEN 93%0

9380 IF R THEN NEXT_I

9390 NEXT PARNUM

9400 6OTD NEXT_I

9410 !

9420 NAMEBLANK: FOR I=f 7D 100 @ N§{(I)="" @ NEXT 1 @ RETURN

9430 !

9440 EXTRACT: ! EXTRACT NUMERIC VALUES FROM VISICALC STRING

9450  IF V$#0${PARNUM) THEN F=1 @ RETURN ! IF NDT CORRECT COLUMN

9460 IF ERRTYPE THEN COLN=PARNUM & BOTO 9480

9470  IF PARNUM=2 AND NCOLS=2 THEN COLN=3 ELSE COLN=PARNUM

9480  ON ERROR BOTD 9520

9490  A=VAL (VC${A]) @ OFF ERRDR @ S{ROWN,COLN)=A & R=i

9500  ALPHA C_ROW,41 @ OFF CURSOR

9510  DISP *SAMPLE#";ROBN;™  *;PAS(COLM);® =";R

9520  OFF CURSDR & OFF ERRDR # RETURN

953¢ !

9540 NEXT_I: NEXT I

9530 FINISH: DFF ERROR # CLEAR @ PRINT ® SET#";7AB {29);°207/235";

9560 1IF ERRTYPE=0 THEN PRINT TAB (38);*IErr®;TAB (50};"206/238";TAB (60);"1Err®;TAB (70);"RHD® @ PRINT @ 6O0TO 9580
9570 1F ERRTYPE THEN PRINT TAB (42)3"206/238%;TAB (55);"14/8-Err*;TAB {(58)3"27/6-Err® & PRINT

-



9580 ON ERROR 6070 94630

9590 FOR I=! TO RMAX-RMIN+1

9600 PRINT I3TAB {S);N$(I);TAB {28);541,1);

9610 IF ERRTYPE=0 THEN PRINT TAB (37);FNDr(StI1,2),3};TAB (49);5¢1,3);TAB (59);FNDr{S{1,4),3);TAB (47);8(I,5) @& BOTO 9430
9620 IF ERRTYPE THEN PRINT TAB (41)3;5(1,2);TAB (54);5(I,3);TAB {47);FNDr{5(1,4),3)
9630 NEXT I

9540 OFF ERRCR @ DFILE=! @ DISP @ DISP "PRESS "YHBLS (" CONT ")%" TO CONTINUE" @ PAUSE
9650 ALPHA { @ CLEAR & KEY LABEL & RETURN

9650 WRONGFILE: 6OSUB CLUNK @ DISP & DISP *83% FILE °";FILE%$;"’ NOT RECOGNIZED ON SPECIFIED DISC;  TRY AGAIN $33" # DISP # WAIT 10
00 & 507D DATAFILE

9670 CONT _DIF: ' SOLUTION FOR CDUPLED Pb-Rn DIFFUSION FROM HOMOGENEOUS U-BEARING REGION INTD U-Pb-Ra FREE REGION.
9580 DISP "AGE {Ma), Rn/Pb DIFFUSION RATIO/1E10*;# INPUT T,R® R=R$10000000000
9690 L0=56200000 & 1=137.88 ' LAMBDA Rn, 238/235€PEN CPEN

9700 FOR 1=t T8 100

9710 L1=,00000018(C0S (.981)+1) SEXF (I1.13) € RO=RILI

9720 K4=L8/(LO+RO-L8) & Ki=LOIK4/(L1-L8) @ K2=~{LOSK4/{L1-LO-RO)) # K3=-K{-K2
9730 $=L5/{LI-LI)441-EXP ((LS-L1)AT)) @ A={L8-LO-RO}ST

9740 IF A>-227 THEN C=K21EXP {A} ELSE L=0

9750 Y=K1+C+K33EXP ({LB-L1)3T)

9760  IF I>1 THEN DRAW X,Y ELSE MOVE X,¥

9770 NEXT 1

9760 NOVE IMIN,YMAX @ BEEP # CLEAR # GOTD PLABEL

579¢ ¢

9800 PLOTBOX_SIZE: A,B=0 ! CALCULATE LIMITS FOR PLOT DEFINED BY BOX-SIZE

9810 RATIO_=(LIMX2-LIMX1)/{LIMY2-LINY!)

9820 IF RATIO_>f THEN Bgu=100 # A=1 @ GOSUB AGY @ GOSUB BGU

9830 1IF RATID (= | THEN Agu=100 @ B=! & GOSUB BGU & GOSUB ABU

9840 ON ERROR GDTG 9890

9850 LIMIT At,A2,Bt,B2

9860 IF (C=0)R(RATID >1 EXOR RATIO_>1) THEN C=! @ GOTO PLOTBOX_SIIE

9870 OFF ERROR @ LIMXi=A1 @ LINX2=R2 @ LIMY1=Bi @ LINY2=BZ @ RETURN

9880 !

9890 OFF ERROR @ 60SUB CLUNK & DISP @ DISP *X#3% INSUFFICIENT ROOM FOR LABELS WITH SPECIFIED PLOTBOX-LINMITS $814® @ DIiSP € DISP @ 6
018 1560

9900 ¢

3910 ABU:

3920 MGy=(LINYZ-LINY1)/(Bou-¥L-YEND) ! eillimeters/6U in Y-direction

9330 YL_MM=YLINBy @ YEND_MM=YENDINBy

3940 BI=LINY1-YL MM @ B2=LINY2+YEND MM

9950 [F A THEN Agu=XL+XEND+1008(LINX2-LINX1)/(B2-B1)

3950 RETURN

9970 !

9980 BGU:

9990 MGx={LIMX2-LINX1)/{Agu-XL-1END) ! millimeters/BU in I-direction

10000 XL _MM=XLIMGx & XEND_MM=XENDINGx

10010 Al=LINXI-XL_MM @ AZ=LINX2+4XEND_MM

10020 IF B THEN Bgu=YL+YEND+100X{LINYZ-LINY1}/(A2-A1)

10030 RETURM

10040 COLUMN_NANES:

10050 ' SUBRDUTINE TO FIND AND LIST COLUMN-NANES OF VISICALC FILES.

10060 ! ASSUMES THAT COLUMN-NAMES ARE UNDERLINED WITH REPEATING “=", SO THAT

10070 * THE VC-STRING IS */-=", AND THAT RONS 3 AND 4 CONTAIN THE COLUMN-NAMES
10080 ' ALSD ASSUMES A 9-CHARACTER COLUMN-WIDTH.

10090 DIM CH$(41,2)(9]

10100 !

10110 ALPHA | @ CLEAR @ C_ROW=CURSRON @ B¢=" *

10120 DISP "Locating colusn-name rows. FPlease wait..."

10130 FOR I=1 TO 61 & CN${I,1),CNS(I,2)=B% & NEXT I

10140 ASSIGNS | 10O FILES @ ON ERROR 607D 10180

10130 FOR I=f 10 3130
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10160 READ# 1 ; VC$@ IF POS (VC$,"/-=") THEN 10190

10170 NEXT I

10180 OFF ERROR @ DISP & DISP HBL$ (* NO */-=> VISICALC-CELLS FOUND - CAN’T FIND NAMES ") @ DISP @ DISP @ RETURN
10190 ALPHA C_ROW & CLEAR

10200 FOR I=1 0 3150

10210  ON ERROR 507D 10300 # BOSUB VC_STRINGS

10220 ON 1+(VCROW>4)+2% (VCROW(3) 607G 10230,10280,10300

10230 IF C=3 THEN COLN=D-44

10240 IF C=4 THEN COLN=24+26%(D-45) +B-564

10250  IF COLN(! THEN NEXT_I

10260  IF VCROW=3 OR VCROW=4 THEN P=POS {(VC$,.CHR$ (13)}) @ CN$(COLN,VCROW-2)=TRIM$ (VC$[A,P-11)

10270 !

10280 NEXT_I: NEXT 1

10290 !

10300 CLEAR @ PRINT "COLUMN®;TAB (10};"COLUMN-NAME® @ PRINT

10310 FOR I=t T0 &1

10320 IF 1{25 THEN I$=CHRS {(1+44)

10330 IF 1324 AND I(S1 THEN I$="A"4CHR$ (I+40)

10340 IF 1>30 THEN I$="B“YCHR$ (I1+i4)

10350 IF LEN {CN${I,1})=0 AND LEN (CN${I,2))=0 THEN 10380

10360 IF CN${I,1)=B$ AND CN${1,2)=B$ THEN 10380

10370 PRINT * ";I1%;TAB (10);CNS(I,1};TAB (20):ENS${I,2)

10380 NEXT 1

10390 PRINT & PRINT @ RETURN

10400 ¢

10410 DUMP_TO_PLOTTER: OFF KEY# # OFF KYBD ! Transfer CRT-plot to HP-74704 plotter

10420 CLEAR @ DISP "Press "YHGL$ {(* ENDLINE *)&" to confirs dusp of CRT-plot to plotter, * @ DISP “enter any number to decline.®
10430 605UB RETRIEVE @ IF Ninputs>0 THEN RE_DATA

10440 CPEN={ @ SPEED$="YS" @ PLOTSIIE=8 @ PLOTTER_DUMP,HP=1 # [RT=0 @ PLR=705 # GOSUB 1500 @ CLEAR @ C_RON=CURSROM +{
10450 FOR JJ=t 10 E_CT

10860 K, N=1 & {{K)=CACHE{(JJ, 1) @ YiK)=CACHE{JJ,3) @ Ex{K)=CACHE{JJ,2) @ Ey({K)=CACHE{(JJ,4) & R(K)=CACHE(JJ,3) & SYMBOL=SYMBOL(JJ, 1)

10470  BOSUB PLDTT

10480 NEXT M

10490 !

10500 FOR I=1 70 NCHORDS

10510  Slope=LINE(I,{) @ Inter=LINE{I,2} # BOSUB DRAWLINE

10520 NEXT I

10330 ¢

10540 FOR JJ=1 7O NPHRASES

10530 PHRASE$=LETTERS${JJ) @ X=LETTER{JJ,1} @ Y=LETTER(JJ,2) @ H=LETTER(JJ,3} @ SL=LETTER{JJ,4) @ ROTSLETTER{JJ,S5) @ 6OSUB LETTER
10560 NEXT J

10570 PLOTTER_DUMP=0 @ GOTO RE_DATA

10580 ¢

10590 HELP: OFF XYBD @ OFF KEY# # CLEAR ' Display instructions for special-function keys.

10600 DIM DFI${21,DF241103,DF3$14601,DF4$1601,DF58$160)

10610 PRINTER I5 1 @ PRINT TAB {14);HELS$ (° FUNCTIONS OF KEYS DEFINED DURING LAST DISPLAY: *) @ PRINT @ PRINT
10620 RETURN ‘

10630 ¢

10640 PRINT_HELP: OFF KEY4

10650 FOR I=1 TO NUM_KEYS

10650 READ DF1$,DF2%,DF3$,DF48,DF38

10470 PRINT "KEY# "Y%DFL$;TAB (9);°- "&DF2$%":";TAB (23);DF3$

10680 IF DF4$#** THEN PRINT TAB {23};DFd$

10690 IF DFS§%*" THEN PRINT TAB (23);DFC$

10700 PRINT

10710 NEXT 1

10720 PRINT & PRINT "Use "&HBL$ {* ROLL *)&" key to scroll display, press *YHEL$ {* CONT *)&" to return to previous display.’
10730 PAUSE @ RETURN

10740 ¢
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10750 HELP2: 605UB HELP @& RESTORE 10740 & NUM_KEYS=1s # GOSUB PRINT _HELP @ GOTO RE_DATA

10760 DATA *{*,LETTER,Draft a phrase anywhere on the plot.,*",*"

10770 DATA "2°,"OPEN Eell®,Choose an open funfilled) 2-sigaa error-ellipse as the,plotting syabol.,*"

10780 DATA *9",S0LID Eell,Choose a solid {filled-in) 2-sigaa error-ellipse as the,plotting-syabol.,"'"

10790 DATA "4",POLYGON,Choose an open or solid polygon (either reqular or,star-shaped) of arbitrary size & orientation as the,plotti
ng-svabol.

10800 DATR "7°,YORKFIT,Calculate a York-style best-fit line to the last-,”plotted set of data, starting with set# {. Alse®

10810 DATA “calculates isochron age, if appropriate.”

10820 DATA "10°,PEN 1,Use pen# 1 (plotter) or solid-line {CRT).,"* "

10830 DATA *3",PEM 2,Use pend# 2 (plotter only).,"*,"”

10840 DATA "12°,ERASE PEN,Use ’erasing pen’ to un-draw sysbols or letters,(CRT only).,*"

10850 DATA "13",7ERRORS?, *Choose error-foraat: default is 206/238 lerrors, 207/233","lerrors, err.-correl. Optional is 204/238 lerr
ors,","207/206 lerrors.”

10860 DATA "8°,CONT.DIFF.,Calculate and draw a continuous-diffusion curve for,cosbined Pb and intermediate-daughter leakage.,®”
10870 DATA *11",PRINT PLOT,Dusp the CRT plot to an HP-82905B or 2673 printer.,","

10880 DATA "3 HPLOT DUMP,"Dump the CRT plot to an HP-7470a plotter,using a°,"plot-size of 3, pen# 1, and fastest pen-speed.”,"”
10890 DATA "b° REDRAMW,Start another plot froms scratch.,””,*”

10900 DATA "14*,DATAFILE,Bring data from either a numeric or VISICALC data-file,into aeaory.,""

10910 DATA **,°+30X ...",Use any keyboard-key syabol as the plotting-syabol.,*",”*®

10920 DATA **,CTL S,Use a solid line instead of a dashed line for concordia,chords.,”*

10930 !

10940 HELPi: BOSUB HELP @ RESTORE 10940 # NUM_KEYS=14 @ GOSUB PRINT_HELP @ BOTO BEGIN

10950 ¢

10960 DATA *1*,0 CTICKS,Use saall circles as concordia ticks and label the,concordia ticks horizontally.,**

10970 DATA "2°,CRT-PRINT, "Use the CRT as the printing device, rather than a",hard-copy printer.,*"

10980 DATA *3*,CRT PLOT,"Use the CRT as the plotting device, rather than a",hard-copy printer.,*”

10930 DATA "4°,PEN 1,"Use pend | of the HP-7470A plotter, or the white-line pen®,”{CRT) as the plotting-pen.”,""

11000 DATA "5°,DATAFILE,Load data fros a nuseric or VISICALC data-file into,seaory.,*”

11010 DATA "5°, INORMS,Use ’normal’-size labels and syabols.,**,""

11020 DATA °7°,START,Enter axis-names & axis-limits for plot and start,plotting.,"”

11030 DATA '8' \ CTICKS,"Use short line, normal to the concordia curve, as the®,concordia ticks and label the ticks normal to the cu
rve., "

11040 DATA "9°,PRINTER,Use a hard-:opy printer as the printing device rather,than the CRT.,"*

11030 DATA *10° HARDPLOT,Use an HP-7470A plotter as the plotting device rather,than the CRT.,**

11060 DATA *11",PEN 2,Use pen$ 2 of the HP-7470A plotter.,*",*"

11070 DBATA *12*,PEN SPEED,Specify the speed of the plotter pen (defauit value is,the fastest speed) (plotter only).,*"

11080 DATA *13”,5LIDE,Use larger-than-norsal labels and sysbols: useful for 35¢|,transparen:xes or other reduced reproductions.."”
11090 DATA L,"®,Include a leading zero before the decisal point of,each tick-label less than zero f{e.g. 0.4! instead,of .41).

11100 DATA "5°,PEN {,Use pen# 1 {plotter only) as the plotting pen.,*".°","5",PEN 2,Use pend 2 {plotter only} as the plotting pen.,”
11110 DATA "8",PEN SPEED,Specify the speed of the plotter pen {default value is,the fastest speed) (piotter only).,*

11120 DATA *12",NORMY,"Use ’noraal’-size ticks, labels,k sysbols.®,*",*"

11130 DATA *13",GLIDE,"Use ’slide-size’ ticks, labels, 4 syabols, Ihese .are soaewhat larger relative to the plot-size than, INDRMS
size.

11140 DATA 14", DATAFILE,Bring data from either a VISICALT or numeric data-,file into aesory.,"”

11150 DATA *7°,START,"Answer the resulting queries about asis-labels, intervals,”*,% plot-size. The plot frasework will then be draw
n. You

11160 DATA don’t need to press any other keys for just a CRT plot.

11170 DATA *10",STACK,Suppress i-asis label and X-axis tick-labels for acre,convenient vertical stacking of plots sharing the sase,X
-axis.

11189 DATA "9°,LDE ZEROES,Include a leading zero in tick-labels for ticks with,absclute values less than zerc.,"®

11190 !

11200 HELP3: BOSUB HELP @& RESTORE 11220 @ NUM_KEYS=3 @ BOSUB PRINT_HELP & 60TO ADD

11210 !

11220 DATA *3°,YORKF1T,Calculate a York-type best-fit line to the last set of,"data, ¥ calculate an isochron age if appropriate.”,”"

11230 DATA *5",RETAIN,"Add any subseguent-input points to the previous ones,”,so that points with different plot-sysbols can be
11240 DATA pooled for a later Yorkfit or Polyfit,

11250 DATA *7°,CONTINUE,Return to the input-data part of the prograas.,**,**
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11270 HELP4: GOSUB HELP # GOSUB 11280 # DISP @ DISP # GOTO CHOGSE_MODEL

11280 PRINT "MODEL 1: Use the Mcdel | solution for drawing the best-fit line and for any” & PRINT TAB ¢12);"concordia-intercepts.
Model | assuaes that the®;

11290 PRINT * only cause of scatter® @ PRINT TAB {12);"is froa the assigned analytical errors. The points are weighted";

11300 PRINT TAB {12);"according to those errors only. If the probability of fit is less®;TAB (12);"than 13%, the assigned errors ar

e expanded until they can";

11310 PRINT * account® & PRINT TAB {12);"for the scatter, and a Student’s-t multiplier of the errors is used.” ® PRINT

11320 PRINT "MODEL 2: Use the Model 2 solution for drawing the best-fit line and for any"

11330 FRINT TAB ¢12);°concordia-intercepts. Model 2 assumes that nothing is known about®

11340 PRINT TAB {12);"the reason for the scatter of the points, and so weights all points"®

11350 PRINT TAB (12);°equally, with zero error-correlations. A Student’s-t sultiplier is" @ PRINT TAB (12);"always used.® & PRINT @
PRINT

11360 PRINT "MODEL 4: Use the Model 4 solution for drawing the best-fit line and for"

11370 PRINT TAB {12);"calculating concordia-intercepts. Model 4-UI assumes that there is a*

11380 PRINT TAB (12);*second disturbance-event, so that the asore discordant the points, the®

11390 PRINT TAB {12);"acre they scatter fros a line. To compensate for this trend, the®

11400 PRINT TAB {12);°207/206 errors of each point are expanded according to their”

11410 PRINT TAB {12);*discordance, so that the most-concordant points are more heavily® & PRINT TAB (12);"weighted. Model 4-LI is s
imilar, except that the *;

11420 PRINT "207/2046" & PRINT TAB (12);"errors are expanded towards the upper intercept, so that the points® @ PRINT TAB (12}

11430 PRINT "lying closest to the lower intercept are aore heavily weighted.® # PRINT TAB {12};*Model 4-LI is especially useful if a

n inherited component’;

11440 PRINT "is present.” ® PRINT & PRINT

11450 !

11460 PRINT “Press "YH6L$ (* CONT ")Y" to return to previous display.” @ PAUSE @ RETURN

11470 !



APPENDIX 3: PROGRAM LISTING OF PBPLOT

10! B i n PEPLOT 1R ninnin
20 ' Progras for plotting and Yorkfit of Pb isotope data, with single-stage
30 growth-curves.

i
40 ! Revision of NOV 01, 1983. Reguires Adv. Progr. ROM & ABT 100 Kbytes.
50 !
40 ! Data say be entered fros either of (1) Keyboard, (2} Visicalc data-
70 ! file, or (3) nX45 Museric data-file, and plotted either on ERT or
80 ' plotter.
30 ! Brackets indicate optional input.
100 ! '

110 ON ERROR BOTO 130

120 IF PLOT_STARTED THEN PLOTDATA ! Skip plot set-up if starting fros "CONT {°

130 OFF ERROR

140 OPTION BASE §

150 DI A{100},6(100),8(100),R(100),2{100} ,A$0721,X{100},Y(100),Ex(100),Ey(100) ,Nare${501,R0{100) ,51opei2}, Inter {2} ,Errint (2} Errs]
{2),Xbar(2},Ybar{2),£T${1]

160 DIN R$[501,RR$L501,PLOTDEV(2},Pri2),KEYST1],N${100) (183, XX {45),CRUDSIS0]

170 DIM 0(8),0$(B}{181,XERR{100),YERR{100},P$[801,5(100,5),Cint(B),Res[50]

180 DIM E76{100),Yparami2,3),YI$17], ALLKEY${256],U(100},V{i100},UVi100},U2¢100},V2(100),22(200},TE¢100),T2¢100) , XTIK$(B)[123,YTIKS (B}
[123,XTIK{8),YTIK(B)

120 DIM ZERO$L83,LETTER${25) 801, CACHE(100,5)

200 SHORT Ex0(100),Ey0(100),5YMBOL{100,5) ,LETTER(25,5)

210 INTEGER XDEC(8),YDEC(B)

220 50SUB DATARESTORE @ BOTO 270

230 DATARESTORE: ! Initialize constants

240 DATA 137.88,.26435,.00098483, . 000049473, .000155125, 11, 152,12,998,31.23,9.74,3700

250 RESTORE 240 ® READ Yparas(l,1),Yparami2,1),Yparas(l,2),Yparasi2,2},L8,ALPHAO, Yparaa(l,3), Yparasi2,3),Mud, 70

260 RETURN

270 CRUDS=HBL$ ¢* 3341 INPROPER RESPONSE OR NUMBER OF VALUES 8¥3f *) @ SLD,HP=0 ~

280 EL$=" "YHGLS (“ENDLINE®)&" " & SPEED$="V5" @ PLOT_STARTED,PLOTTER_DUMP=0 & IERO$="00000000"

290 ¢

300 ALLKEY$=RPT$ (* *,256)

310 FOR 1=1 10 156

320 IF I<128 OR 1>172 THEN ALLKEYSUI,I3=CHR$ (I)

330 NEXT I

340 PLOTDEV(1)=1 @ PLOTDEV(2)=705 @ CPEN=1 & PEN 1 @ CA,DFILE=0 @ P5=.35 & PLR,Pri2),Pri{1),PR=1 & CT$="0" # PAGESIIE 24 # PRINTER IS
t

350 REDRAW: ODDSIZE,SIZETYPE,Ytype,NPHRASES,NLINES,C CT,50L1D_LINE=0 @ CLEAR & PEN 0

340 XDEC,YDEC,YCHAR,XCHAR=0 @ GOTC BEGIN

370 !

371 CLEARKEY: ! Clear all special-function-key labels

372 FOR i=t TO 14 @ ON XEY# i,"" BOSUB RETRN @ NEXT i
373 RETURN

373 !

380 RETRIEVE STR: ' Retrieve up to 8 substrings {separated by °,’) fron string

390 ON ERROR 60T 440

490 LINPUT R$ ® D${1),081(2),08(3),04{4),06(5),08(6),04(7),08{8)="" @ Ninputs=0 & RR$=R$
410 Wh=P0S (R%,",*} ® SP=Nhi(Hh30)+{LEN {R$}+1)1(Bh=0)
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420 0% (1+Ninputs)=R$[1,5P-11 # Ninputs={+Ninputs

430 IF Bh THEN R$=R$[i+dh] # GOTD 410

440 OFF ERROR @ RETURN

430 ¢

460 RETRIEVE: ! Retreive up to 8 numeric values (separated by °,’) froa string
470 LINPUT R$

480 RTR: Ninputs=0 @ RR$=R$ & MAT 0=IER

490 ON ERROR 6070 520

500 B{+Ninputsi=VAL (R$) @ Ninputs=I+Ninputs

510 Wh=P0S (R$,“,") @ IF Wh THEN R$=RS[1+Wh] @ 6OTOQ 500

520 OFF ERROR @ RETURN

536 ¢

540 BAD_INPUT: GOSUB CLUNK # DISP @ DISP CRUDS @ DISP @ RETURN

550 !

560 DEF FNACT}
57¢ DEF FNB(T}
580 DEF FNCiT)
590 DEF FNDt{)
- 400 DEF FHEtY)
510 DEF FNFiX)
620 ¢

&30 DEF FNTICK(X) ! Returns tick-interval

o4  A=lU"FNF(X):8

850 IF ABS ({/R)>12 THEN A=23R @ BOTD 450

650  B=ABS (A) /10 FNF(R)

470 1F BRINT (B) THEN A=INT (B}B1Q°FNF(A)

580  FNTICK=A & FN END

590 !

700 DEF FNXTICK{P) ! Draw l-axis & ticks

710 Nila=ispredsXTIK @ ETIX=NTIX/Z=INT (NTIX/2) ! Even # of ticks?

720 FOR k=1 TO NTLX

730 ETIK=X:2=INT {}/Z) ! Even tick?

740 IF (P=1MIETIK DR (P=-1)${(ETIK EXCR ETIX)=0) THEN M=XTICKSIIE ELSE M=XTICKSIIE/2
750 IDRAW PAXTIK,0 & IDRAW G,P3M & IDRAMW 0,-(PIM)

760 NEXT i

770 FNXTICK=0 ® FN END

780 ! ~

790 DEF FNYTICK(F) ! Draw V-axis ¥ ticks

800 NTIX=yspred/YTIK & ETIX=NTIX/2=INT (NTIX/2) ! Even # of ticks?

810 FOR f=1 70 NTIX

820 ETIK=y/2=INT (Y/2) ! Even tick?

830 IF (P=1}$ETIK OR (P=-1)X{{ETIK EXOR ETIX)=0)} THEN M=YTICKSIIE ELSE M=YTICKSIZE/2
B IDRAN O,PIYTIK @ IDRAW -{PIM),0 @ IDRAW PIM,0

850  NEXT ¥

B50  FNYTICK=0 @ FN END

870 !

880 DEF FNDriN,D) ! Round value N te D significant fiqures

890 IF N THEN Hu=10~{D-INT (LBT (ABS {(N)))-1) ELSE Mu=i

900 FNDr=IP (N&Muj/Mu

ALFHAO+MuOK{EO-EXP {(LBIT)) ! 204/204 froa T

rparaa(ftype, 3) tHud¥{E{-EXP (Yparaa(Ytype,2)4T)}/Yparaa(Ytype, 1) ' 207/204 or 208/204 froa 7T
vparamiYtype,2) $EXP ((Yparaa{Ytype,2)-L8)8T)/{LBYYparami¥type,1)} ! Growth-curve slope

LOG {EQ-tX-ALPHAO) /Mu0}/LB ' T from 2067204 ’

LOG (Ef-(y-Yparam{Ytype,3))/{Mub/Yparan{Ytype,1)})/Yparam(ftype,2) ' T fros 207/204 or 208/204
INT (L6T (ABS (X+{X=0)}))

310 FN END

920 ! '
930 DEF FNDECIMALi%) ! Returns #digits beyond decimal point

930 A=0 @ N=A

950 N=i041aBS (N)-INT (ABS N} J)

960 IF N THEN #=R+1 @ GOIO 930 ELSE FNDECIMAL=A

370 FN EHD

980 !

930 DEF FNPb Pb_AGE{R) ! Calculate 207/206 age

1000 DEFAULT ON @ COUNT,R76=0

1010 §5=5GN (1.5-vtypes$100004SEN (-.5+{R>¥paraa(Ytype,2)/{LBSYparaniYtype,1})))
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1020 F=LBYEXP (S%(L8-Yparaa(Ytype,2)})/Yparaa(Ytype, 2}

1030 A=1+{EXP (S¥LB)-1-FX(EXP (S3Yparam{Ytype,2))-1))/{1/{YparamiYtype,)IR)-F}

1080 IF AC= 0 THEN 1070 ELSE A746=L06 (A)/Yparam{Ytype,2) & COUNT=1+COUNT

1050 IF ABS (A74-5)(,01 THEN 1080

1060 IF COUNT(30 THEN S=A76 & GOTO 1020

1070 DISP @ DISP HBL$ (" CANNDT CALCULATE AN AGE FOR A "YYI$&"-204/204 SLOPE OF "LVALS (R)&" *)
1080 FNPb_Pb_AGE=A76 & DEFAULT OFF

1090 FN END

1106 !

1110 CLUNK: BEEP 115,40 & BEEP 195,40 @ RETURN ! Error-sound -

1120 ¢ )

1130 DEF FNCHAR{X) = 1+{ABS (X)D)SFNF(+CXBINT €X)))#{XCOY+FNDECIMAL{X) ! $Characters required for X.
1140 ¢

1150 CA=0 & CT4="0" @ ALPHA { & DISP HBL$ (" HORIZONTAL GRONTH-CURVE TICK-LABELS *) & RETURN
1160 CA={ @ CT4="-" ¥ ALPHA 1 & DISP HG6L$ (" OBLIGUE GROWTH-CURVE TICK-LABELS *) & RETURN

1170 ! :
1180 DFILE_BEGIN: GOSUB DATAFILE @ 6070 BEGIN

1190 !

1200 !

1210 BEGIN: 6OSUB DATARESTORE @ DEG & NOCURVE,STACK,NCHORDS=0 & BOSUB CLEARKEY
1220 ALPHA | & CLEAR # ALPHA 21,28 @ ANRIT "Lower Options are Default®

1230 ALPHA 15,28 @ AWRIT "press "LHGLS (* N ")%* for no gromth-curve®

1240 ALPHA 17,28 ® AWRIT "press "kHBLS (° T ")&" for no growth-curve ticks"
1250 ALPHA 19,28 & AWRIT "press “YHELS (" H *1%" for help"

1250 ON KYBD KY,ALLKEY$ 6OTD CANCEL

1270 ON KEY$ 1,"0 BTICKS" BOSUB 1130

1280 ON KEY# 2,"CRT-PRINT* BOSUB DISPLAY

12960 ON KEY# 3," CRT PLOT" BOSUB CRTPLOT

1300  IF PLR#¥1 THEN ON KEVS 4, PEN 1" BOSUB FEN_I
1320 IF Ytype=0 THEN ON KEY$ 5," STACK* BOSUB STACK

1330 ON KEY# 6," INORMX® GOSUB NORMSIZE
1340 IF Ytype THEN ON KEY4 7," START" GOTO 60

1350 IF Ytype=0 THEN ON KEY$ 7," 207/204" GOTO 1490

1360 ON KEY# 8,"\ GTICKS® GOSUB 1140
1370 ON KEY$ 9,* PRINTER" BOSUB HARDCOPY
1380 ON KEY$ 10, HARDPLOT® S0SUB HARDPLOT

13%¢  IF PLR¥! THEN ON KEY$ 11," PEN 2" GOSUB PEN_2

1410 IF Ytype THEN ON KEY¥ 5," DATAFILE® BOSUB DFILE_BEGIN

1429 ON KEY® 13,* SLIDE" 6OSUB SLIDE

1440 IF Ytype=O THEN ON KEY# 14," 208/204" GOTD 1500

1450  IF PLR#! THEN ON KEY$ {2," PENSPEED® GOSUB PEN_SPEED

1479 KEY LABEL

1480 5070 1480

1490 11$="207/204" & Ytype=1 & ALPHA | ® DISP HELS (" 207/204 - 2056/204 PLOT *) € OFF CURSOR & 60TO {270
1500 YI$="208/204* @ Ytype=2 & ALPHA | © DISP HGLS (* 208/204 - 206/204 PLOT *) & OFF CURSOR & BOTO 1270
1510 !

1520 CANCEL: OFF KYBD

1530 IF KY=84 OR KY=116 THEN [A=-1 @ CT$="" @ ALPHA | & DISP HGL$ (" SUPPRESS BROWTH-CURVE TICKS *) & 607D 1260
1340 IF K¥=78 OR KY=110 THEN NOCURVE=1 & ALPHA 1 & DISP HBL$ (" SUPPRESS GRONTH-CURVE ') & BOTO 1250

1350 IF KY=72 OR KY=104 THEN 60TO HELP1

1360 60SUB CLUNK & BOTO 1260

1570 ¢

1580 60: ALPHA 1,1 & CLEAR & OFF CURSOR & ALPHA 10,13 € OFF KEY# & OFF KYBD

1390  ANRIT "PRESS "YHGL$ (" ENDLINE "}%" FOR STACEY-KRAMERS GROWTH-CURVE, OR*

1600  ALPHA 12,22 @ AWRIT H6L$ (" & ")%¥"  FOR ARBITRARY GRONTH-CURVE PARAMETERS.®

1610 ON KYBD KY,CHRS (154)&"%" BOTOD 1630

1620 6070 1520

1630  CLEAR & OFF KYBD & A={KY=134)+24(KY=42)

1640 !

1650  IF #=2 THEN DISP @ DISP “ENTER INITIAL 206/204, INITIAL "YYISY", STARTING-AGE {Ma), AND SOURCE 233/204" € DISP & INPUT ALPHAO
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,Yparaa{¥type,3), 70, Hul

1660  IF A=2 AND Ytypes2 THEN DISP # DISP "SOURCE 238/232":@ INPUT Yparamtl,2)

1670  EO=EXP (LBXT0) @ E{=EXP {Yparam{Ytype,2)$T0)

1680 DISP @ DISP *206/204 and "%YI$L* PLOT-LINITS (ain., max., min., sax.)" @ DISP @ GOSUB RETRIEVE @ IF Ninputs#4 THEN GOSUB BAD
_INPUT @ GOTO 1480

1690 XNIN=B(1) @ AMAX=0{2) & YMIN=D{3) & YMAX=0(})

1700 IF XMIN>= XMAX OR YMIN>= YMAX THEN GOSUB BAD_INPUT @& 607D 1480

1710 ATIK=FNTICK{XMAX-XMIN} & YTIK=FNTICK(YMAX-YHIN)

1720 !

1730 ! Force lower-bound X & ¥ values to have a sinimus # of sig. figures

1740 FOR Ist°70 8

1750 X=FHDr(iMIN, I3 @ IF XMIN-XCXTIK THEN XMIN=X @ 6070 1770

1760 NEXT 1

1770 FOR I=1 TO 8

1780 (=FNDriyNIN, 1} ® IF YNIN-Y{YTIK THEN YMIN=Y @ BOTO 1800

1790 NEXT I

1800 AlN=y

1810  AMX=FNDC(IMINS (XMIN:= ALPHARO}+ALPHAOE(XMINCALPHAO))

{820 IF PLR=i THER 1960 ELSE CLEAR @ DISP "PLOT-GIZE (3-10)" @ DISP @ DISP “[press "XEL$Y" for nonstandard disensions/locationi”;@ D
ISP & GOSUB RETRIEVE

1830 IF Ninputs#{D{1}(3 OR 0{1)>10) THEN GOSUB CLUNK @ GOTD 1820

1840 IF Ninputs=0 THEN ODDSIZE={ ELSE PLOTSIZE=O¢1) @ 6070 1940

1850 !

1860 CLEAR @ DISP @ DISP "PRESS "WMBLS (" 1 ")&" TO DEFINE LIMITS FOR THE ENTIRE FIGURE-AREA,”

1870 DISP @ DIsP * “YHELS (* 2 *)%" TO DEFINE LIMITS FOR JUST THE PLOT-BOX ITSELF." @ DISP

1880 ON KYBD KY, 0123456789 507D 1900

1890 6OTD 189¢

1900 OFF KYBD # IF KY349 AND KY#50 THEN GOSUB CLUNK & 507D 1880 ELSE SIZETYPE=KY-48

1910 PLOTLINITS: DISP @ DISP “ENTER PLOT-LIMITS IN ma: X-MIN, {-MAX, Y-MIN, Y-MAX® @ DISP @ DISP "{max. liaits are 0-237 [{] and ¢-
191 Y1 *;

1920 INPUT LINXY,LIMX2,LIMYYL, LINY2

1930 IF LIMXICO OR LIMX2>237 OR LINMYI1CO OR LIMY2>191 OR LIMX2-LIMX1<30 OR LIMY2-LIMY1<30 THEN GOSUB BAD INPUT @ GOTD 1920

1940 PLOTSIZE=108( (LIMX2-LIMX1}/257+(LINY2-LINY1}/191)/2

1939 !

1960 ALPHA 1,! @ CLEAR @ OFF CURSOR @ ALPHA 12,27 @ ANRIT “A FEW SECOMDS, PLEASE...®

1979 !

1980 ! Calculate plot-boundaries
1990 !

2000 CTIK=FNTICK((AMX-AMN)32) @ IF CA=0 AND (AMX-AMN)/CTIK(6 THEN CTIK=CTIK/2
2010 ATIK=FNTICK{XMAX-XMIN) @ YTIK=FNTICK(YNAX-YHIN)

2020 !

2030 ! Force lower-bound X % Y-values to have 3 sinimua# of significant figs.
2040 FOR I=1 TO 7

2050 X=FNDr (XMIN,I) ® IF XMIN-XCXTIK THEN 2070

2060 NEXT 1

2070 FOR 1=t T@ 7

2080 Y=FNDr (YMIN,1) @ IF YMIN-Y(YTIK THEN 2100

2090 NEXT 1

2100 FOR X=XMIN TO XMAX 5TEP XTIK ! Force X-MAX to lie on a tick

2110 IF XMAX-X{= XTIK THEM XMAX=X+ITIK @ 6070 2130

2120 NEIT X

2130 FOR Y=YMIN TO YMAX STEP ¥TIK ! Force Y-MAX to lie on a tick

2140 IF YMAX-Y(= YTIK THEN YMAX=Y+YTIK @ 6OTO 2140

2150 NEXT Y

2160 XDEC_MAX,YDEC _MAX,YCHAR, YCHAR=0

2170  Xspred=INAX-XNIN @ Yspred=YMAX-YMIN @ HP=PLR#!

2180 !

2130 ! Find max# characters in X & ¥ ticks w. max} decimal places

2200 FOR I=t TO Xspred/XTIK/2+!

2210 ATIK(1)=XMIN+24XTIK$(I-1)
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2220 A=FNCHAR(XTIK(I)) @ IF AXICHAR THEN XCHAR=A

2230 XDEC{I)=FNDECIMAL(XTIK{I}) # IF XDEC{I)>XDEC_MAX THEN XDEC_MAX=YDECII)
2240 NEXT 1

2250 FOR I=% TO Yspred/YTIK/2+1

2260 YTIK(D)sYMIN#28YTIKEAI-1)

2270 A=FNCHARCYTIK(I}) & IF A>YCHAR THEN YCHAR=A

2280 VYDEC{I)=FNDECIMAL(YTIK(I}) @ IF YDEC{I}>YDEC_NAX THEN YDEC_MAX=YDEC(I)
2290 NEXT I

2300 !

2310 ON ERROR GOTO PLOTTER_NOT_ON € PLOTTER 15 PLR & OFF ERROR @ 60TO 2350
2320 !

2330 PLOTTER NOT ON: BOSUB CLUNK @ CLEAR @ DISP TAB (24);HBLS (* PLOTTER NOT READY *)} # WAIT 3000 & CLEAR # 5OTO 2310
2340 !

2350 IF PLOTTER_DUMP THEN 2339

2360 HP=PLR#1 # [RT=PLR=1 & PP=1+CRT & IF PLR=! THEN GCLEAR

2370 IF CRT THEN LIMXi,LINY1=0 @ LIMX2=125 & LINY2=75 @ 6OTO 2420

2380 IF ODDSIZE THEN 2410

2390 LIMX1=2578{1-.13PLOTSIZE}/2 @ LIMX2=257-LINX1 ! For centered plots

2800 LIMYi=1914(1-. 14PLOTSIZE} /2 # LINY2=191-LINY! ! For centered plots

2410 IF SIZETYPECZ THEN LIMIT LINXI,LINX2,LINYY,LINY2

2420 AR=2/3 # THT=S @ LHT=6 ! Aspect ratio, tick-label character height
2430 IF HPKX(STACK=0 OR PLOT_STARTED=0) THEN M=.73{1+2,78(PLOTS1ZEC4 OR SLD)}/PLOTSIZE) & THT=MATHT & LHT=1.28MILHT
2440 IF HP THEN PRINTER IS PLOTDEV(2) @ PRINT SPEED$ # PRINTER IS Pr{2)

2456 ¢

2860 A= (XMAX-XMIN}/XTIK @ B={YMAX-YNIN)/YTIK

2470 YL=1+THTY, T5+LHT ! 6’5 below X-axis

2480 ! IL={+THTIARS{YCHAR-HP) 8 (1-HP/3}-.23+4LHTH1.5 ! BW’s to left of Y-axis
24390 ' IL=THTHARS{YCHARS) SYCHAR+LHTI2/3

2500 XL=THTYARS {YCHAR+.5) # (1-HP/3)+LHTI1,2

2510 YEND=THT/23(B/2=INT (B/2}) ! 6U’s above top of Y-axis
2320 XEND={1+XCHAREARSTHT/2) R (A/2=IRT {A/2)}) ! BY’s to right of Y-axis
2530 !

2540 IF SIZIETYPE=2 THEN C=0 @ BOSUB PLOTBOX SIZE
2550 IF RATIO *1 THEM Xgu=1003RATID € Ygu=100 ELSE Xqu=100 # Yqu=100/RATIO
2540 ! Yqu & Ygu are 6U’s of total plot-area along X & Y directions

2576 !

2580 Xu=Xgu-XL-XEND ! , §U’s plot-area width
2590 Yu=Ygu-YL-YEND ! s * ' height
2600 ! .
2610 LOCATE XL,Xqu-XEND,YL,Ygu-YEND

2620 XLOC={Xgu-XEND-XL)/Xspred ! BU's per UU in X-direction
2630 YLOC={Ygu-YEND-YL) /Yspred ! ' trry

2640 Xna=ALOCHCLIMX2-LINX1)/Xgu ! sa per UU in X-direction
2650 Yam=YLOCK(LIMY2-LINY1)}/Yqu ! 2or oy s

2660 LOCATE XL, Xgu-XEND, YL, Ygu-YEND

2470 SCALE XMIN, XMAX, YMIN, YHAX

2680 CSIZE THT @ LW=ARILHTR(1-HP/3)

290 !

2700 FOR 1=1 T0 Xspred/XTIK/2+1

2710 ATIK$(1)=VAL$ (XTIK(D))

2720 1F XDEC_MAX=0 OR XDEC_MAX=XDEC(I) THEN 2750
2730 IF XDEC{1)=0 THEN XTIKS (D)=XTIK${I)4".*
2740 XTIKS${1)=XTIK${1) XZERDSL1, XDEC_MAX-XDEC(I)]
2750 NEXT |

2760 !

2770 FOR 1=1 T0 Yspred/YTIK/2+1

2780 YTIK$(D)=VALS (YTIK(I})

2790 IF YDEC_MAX=0 OR YDEC_MAX=YDEC{I) THEN 2820
2800 IF YDEC(I)=0 THEN YTIKS{I)=YTIKS${I)&".”
2810 YTIK${1)=YTIK$ (1)&ZERDSL1, YDEC_MAX-YDEC()
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2820 NEXT 1

2830 !

2840 ATICKS1IE=2,5/YLOC @ YTICKSIZE=XTICKSIZE¥Yan/iss

2850 PEN CPEN & SETUU @ MOVE XMIN,YMIN

2860 A=FNATICK(1)+FNYTICK{S)+FNXTICK (-1} +FNYTICK(-1) @ FRAME

2870 IF STACK THEN 2920 ELSE LORG & ® A=THT/YLOC/3

2880 FOR I=1 TO Yspred/XTIK/2+%

2890 MOVE XTIK(I},YMIN-A @ LABEL XTIK$(I)

2900 NEIT I

2910 !

2920 LORG 8 @ B=THTIAR/2/XLOC

2930 FOR I=1 TO Yspred/YTIK/2+1

2940 IF STACK AND I=1 THEN 2940

2930 IF I>! THEN WOVE XMIN-B,YTIK(I) @ LABEL YTIK$(I) ELSE MOVE XMIN-B,YTIK(I)+THT/10/YLOC & LABEL YTIK$(I)
2950 NEXT 1

2970 !

2980 SETBU @ CSIZE LHT @ IF STACK THEN 3020

2990 LORG | @ NOVE (Xgu+XL-YEND)/2-LW84,5,LHT/4 @ LABEL "204"
3000 IMOVE 38LW,LHT$3/4 @ LABEL *Pb/® @ INOVE 38LW,LHT$5/4 @ LABEL "204°
7010 IMOVE 3¥Ld,LHT#3/4 @ LABEL "Ph"

3020 LDIR 90 @ LORG 6 @ MOVE 0, (YoueYL}/2-LW34.5 @ LABEL YIS$[1,33
3030 IMOVE -{LHT13/4),38LW @ LABEL "Pb/" @ IMOVE -{LHT¥5/4),33LW @ LABEL "204"
3040 IMOVE -(LHTY3/4),2.54LW @ LABEL "Pb" ¥ SETUU @ LDIR O

3050 !

3060 PLOT_GROWTH_CURVE: IF NOCURVE THEN 3350

3670 K=84CTIK @ C=0 & CHT=THT @ D=0

3080 IF CA>0 THEN ETHT=7STHT ELSE CTHT=THI/2.5
3090 C=10*FNF{TD)

3100 FOR AMX=CI{1+INT (TO/C)) TO AMMN STEP -CTIK

310 IF FNA{AMI}>XNIN AND FNB{AMX) >YMIN THEN 3130

3120 NEXT AMX

3130 Ti=AMX+24CTIK

3180 CLIP XMIN,XNAX,YMIN,YMAX

3150 FOR T=Tt TO AMN STEP -¢CTIK/8)

3160 1=FNALT) @ Y=FHB(T) @ IF (XOXNINISCYDYMIN) AND T<= TO THEN DRAW X,Y ELSE MOVE X,¥
3176 IF T/CTIK$INT {T/CTIK) OR CA=-1 THEN 3330

3180 !

3190 ! —emeee Growth-curve ticks & tick-labels --—-

3200 !

3210 IF XOXHAX OR YOYMAX OR X(XMIN OR Y(YMIN OR T>TO THEN 3330

3220 IF CA=0 THEN 3250

3230 RISE={Y-Yparami{Ytype,3})/(X-ALPHAO}XYLOC @ RUN_=XLOC ! Defines clope of isochrons
3280 SETGU @ LDIR RUN_,RISE ! Isochron slope

3250 SETUU @ LORG 5 @ CSIZE CTHT,1,0 @ LABEL CT$ @ IF D=0 THEN 3310

3260 IF CA THEN MOVE X-Xspred/50,Y+Yspred/200 @ LORG | @ CSIZE CHT,AR,0 @ LABEL VALS (T}&" " @ 6OTO 3310
3270 L=CHTH {1, S+INT (LBT {T+{T=0}}))

3280 $t=XLeXLOCE(X-XMIN}-L3AR-2 ' location of ticklabel-start, in GU’s

3290 Yi=YL+YLOCH{Y-YMIR} +CHT+2 ! location of ticklabel-start, in 6U’s

3300 IF Xt>XL AND Yt(Yqu-YEND THEN MOVE X+Xspred/40,Y+Yspred/50 @ LORG 7 @ CSIZE CHT,AR,0 @ LABEL VALY (T)4* *
3310 MOVE X,Y

3320 B=D=0

3330 NEXT T

3340 !

3330 MOVE XMIN,YMAX @ PEN 0

3360 IF PLOTTER_DUMP THEN RETURM ELSE PLOT_STARTED=| @ GOTO STARTPLOT

3370 DFILE_STARTED: GOSUB DATAFILE @ 6OTD RE_DATA

3380 RETRN: RETURN !  Duamy return for key-labels

3390 HARDCOPY: ALPHA { @ DISP HBLS (" PRINTER PRINTOUT °) @ Pr{2)=701 @ PR=2 @ PRINTER IS Pr{2) ¥ RETURN
3400 NORMSIZE: ALPHA { @ DISP HELS$ {* NORMAL-SIZE PLOT-SYMBOLS & LINES *) @ 5LD=0 @ RETURN

3410 PEN_SPEED: ALPHAR | @ CLEAR B ARRIT HBLS (" INPUT PEN-SPEED (1-10) *) @ ALPHA 3 B INPUT PENSPEED
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3420 IF PENSPEEDC! OR PENSPEED>10 THEM 60SUB CLUNK @ BOTO PEN_SPEED

3430 IF PENSPEED=10 THEN SPEED$=*V§"

3440 IF PENSPEEDC10 THEN SPEED$="VS"YVAL$ {INT {38.1#PENSPEED/10})

3450 5OTO BEGIN

3460 !

3470 STACK: ALPHA t @ DISP HBL$ (" SUPPRESS X-AXIS LABEL & TICK-LABELS *) @ STACK=1 # RETURN

3480 SLIDE: ALPHA | @ DISP HGL$ (" SLIDE-SIZE SYMBOLS & LINES ®) @ SLD=1 # RETURN

3490 DISPLAY: ALPHA 1 ® DISP HGL$ (* CRT PRINTOUT ONLY *} @ Pr{2)=f @ PR=1 @ PRINTER IS5 1 @ RETURN
3300 !

3510 HARDPLOT: ALPHA 1 @ DISP HEL$ (* PLOTTER GRAPRICS *) @ PLR=PLOTDEV(2) @ WAIT 500 @ BOTO 1270
3520 CRTPLOT: ALPHA 1 @ DISP HGLS (" CRT GRAPHICS ") @ PLR=1 # WAIT 300 @ GOTO BEGIN

3530 ¢

3540 STARTPLOT: NN=0 @ LDIR 0 @ PDIR O @ PRINTER IS Pr(2) @ DEG

3350 PLOTDATA: OFF ERROR # N, Iso,Pbpb=0 & II,K=1

3560 ¢

3570 RE_DATA: ALPHA | @ CLEAR @ ALPHA 21,23 @ AWRIT *{PRESS ANY KEY FOR KEYBOARD-GYMBOL)"® @ OFF CURSBR @ PEN 0 @ SETUU @ MOVE XMIN,Y
MAX ® Kb=0 @ BOSUB CLEARKEY

3580 REDIN X(100},Y{100)

3609 ON KEY$ 2,"DPEN Eell"® 5OTD OEell

3410 ON KEY4 4,” POLYGON® 6070 Poly

3530 IF CRT THEN ON KEYS 11,°PRINT PLOT® BOTD PRINT_PLOT

3630 IF NN»! THEN ON KEY# 7," YORKFIT® BOTD Yorkfit

3670  IF CRT THEN OM KEY# 12,"ERASE PEN" 60SUB ERASE_PEN

3690 ON KEY# 5,° HELP™ 60TO HELP2

3790 ON KEY$ 9,"SOLIDEel1® 6OTD SEell
3710 N KEY# 1,° LETTER" BOTO LETTER-
3720 ON KEYS 10,* PEN 1" GOSUB PEN_1

3730 IF HP THEM ON KEY# 3," PEM 2 BOSUB PEN_2
3740 IF CRY THEN ON KEYd 3,°70 PLOTTER" 5070 DUMP_TO_PLOTTER

3750 ON KEY$ 14," DATAFILE® GOTD DFILE_STARTED
3760 ON KEYS 6," REDRAN® GOTD REDRAW

3710 ON KYBD KY.ALLKEY$ GOTD KYBRD

3780 PLABEL: KEY LABEL

3790 §0TO 3790

3800 !

3810 PEN_1: CPEN=1 © ALPHA | @ DISP HBLS (* PEN | *) & RETURN

3820 PEN_2: CPEN=2 @ ALPHA 1 @ DISP HELS {* PEN 2 *) @ RETURN

3830 ERASE_PEN: CPEN=-1 @ ALPHA 1 @ DISP H6L$ (* ERASE-PEN *) & RETURN

3940 OFell: SYMBOL=2 # ALPHA 1 @ DISP HBLS {* OPEN ERROR-ELLIPSE SYMBOL *) @ BOTD INPUT_DATA

3850 SEell: SYMBOL=-2 @ ALPHA 1 # DISP HGLS (* SOLID ERROR-ELLIPSE SYMBOL *) @ G0TO INPUT_DATA

3860 !

3870 Poly: SYMBOL=3 @ ALPHA 1 @ CLEAR @ DISP HGLS (* POLYSON SYMBOL )

3880 DISP & DISP "# SIDES (- for star) [,OPEN/SDLID (0/1) [,SIZE (1-5) [,ROTATION (0-360)111*;@ BOSUB RETRIEVE

3890  IF Ninputs¢i THEN GOSUB BAD_INPUT @ BOTD 3880

3900  POLYSIDES=D(1)

3910 IF Ninputs)! AND D{2)=1 THEN SOLID=i ELSE SOLID=0

3920 IF Ninputs}2 THEN POLYSIZE=0(3) ELSE POLYSIZE=2.5

3930  IF Ninputs)3 THEN POLYROT=D{(4) ELSE POLYROT=90+(POLYSIDES/2=INT (POLYSIDES/2))$(180/POLYSIDES-90}

3940 GO0 INPUT_DATA

3950

3960 KYBRD: IF KY=19 THEN SOLID LINE=1 @ BEEP @ ALPHA 1 @ DISP HGLS$ (* USE SOLID LINE FOR YORKFIT LINES *) & GOTD PLABEL ' CTRL § &
gy

3970 CLEAR @ SYNBOL=5 @ KEY$=UPCS (CHR$ (KY)) @ OFF KYBD @ ALPHA | & DISP HGLS (" PLOTTING-SYMBOL IS ")YHGLS (KEY$Y" *) & 60T
D INPUT_DATA

3980 !

3990 !

4000 INPUT_DATA: OFF KEY# @ DFF KYBD @ IF DFILE THEN DISP HGLS (" INPUT DATAFILE SET #s AS fst SET, LAST SET-ASTERISK *);® (e.q. 2,
128)* & DISP

4010 GOSUB INPUT _PDINTS

4020 1F 113100 THEN Edit ELSE 6OTO 4010
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4030 !
4040 INPUT _PDINTS: X{ID),¥411),Ex¢ID),Ey(1D),REID=0
4050 DISP ® DISP "#"YVALS {II)&": ";8 DISP "206/204, [lerr,} °"&Y1$%°, [lerr] (,err-corr.} {"YELS$&"RHEN DONE)*;@ LINPUT Res
4060 ! If datafile input, use coesas to separate data sets in a continuous series, sesicolons to separate individual sets or differ
ent series.
4070 ! S0 2,33739,14;17,29;64 indicates sets 2 thru 5 plus set 7 plus sets 9 thru 14 plus sets {7 thru 29 plus set &.
4080 5c=POS {Re$,";") @ IF Sc THEN R$=Resl1,Sc-11] ELSE R$=Re$ ' sesicclion?
4090 505SUB RTR @ IF Ninputs=0 THEN Edit
4100 IF NOT POS (Res$,"t") THEN DF=0 # GOSUB KEYBOARD_INPUT @ RETURN
4110 IF DFILE THEN DF=1 ELSE GOSUB CLUNK @ DISP @ DISP "s¥i NO DATAFILE IN MEMORY t¥3” @ GOTD 4010
4120 IF DFILE THEN DF={ ELSE BOSUB CLUNK @ DISP @ DISP "1¥¥ NO DATAFILE IN MEMORY t¥3" @ GOTD 4010
4130 IF Ninputs=! THEN 51,52=0{%) ELSE S1=D{1} & 52=0(2) ! ist, last datafile setds in a series s
4140 DISP "SETH";TAB (29);"204/204";TAB [38)3"XErr”;TAB (50);YI$;TAB (60);"%Err";TAB (49);"RHO" @ DISP
4130 FOR ID=51 TO 82 ! transfer datafile sets to plotting array ¥ display
4150 X(I1)=S{1B,1) ® Ex(I11)=5{1D,2) @ Y{II)=5(ID,3) @ Ey(II)=5(ID,4) & R{(II)=G{I1D,3) & IF X(II}8Y(II)=0 THEN 41%0
4170 DISP II;TAB {5);N$(1D);TAB {28);X(11);TAB {37);Ex{I11);TAB (49);Y(I1};TAB (59);Ey{1D);TAB (67);R{I1) @ BOSYB 4270
4180 IF II=100 THEN Edit
4190 NEXT 1D
4200 DISP @ IF Sc THEN Re$=Re$[1+Sc] @ 5OTD 4080 ELSE RETURN ! Respond to *3°
4210 ¢
4220 XEYBOARD_INPUT: Xb=1 ! Transfer tvped-in data to plotting array
4230 IF Ninputs{2 OR Ninputs=3 OR Ninputs>3 THEN GOSUB BAD_INPUT & GOTC 4030
4240 IF Ninputs=2 THER X{II1)=0(1) @ Y{11)=012) & GOTO 4270
4230  IF Ninputs>3 THEN X{11)=0(1) @ Ex{I1)=0(2) @ Y{ID)=0(3) @ Eyi11}=0(4)
4260  IF Ninputs=5 THEN R(I11)=0(3)
4270 IF X{IDAYCID) THEN 4290
4280 IF DF THEN RETURN ELSE BOSUB CLUNK @ DISP @ DISP HELS (" fy3% SET§ "YVALS {II)%" -NONIERD INPUT REGUIRED $#f% "} # DISP € D
ISP @ RETURN ‘
4290  IF Ex{ID~24Ey11)~2CZWR(ITVIEXC11YSEy{I]) THEN GOSUB CLUNK @ DISP @ DISP HGL$ ("$3¥3 ERR.-CORR. OF "&VALS (R{ID)}Y" IS 10D
HIGH #3138 *) @ RETURN
300 I1=11+1 @ N=N¢1 @ RETURN
4310 ¢ .
4320 Edits IF Kb=0 THEN 4350 ELSE CLEAR @ DISP "SET#":TAB (8);"206/204";TAB (20);"XErr";TAB {40);YI$;TAB (52);"%Err";TAB (62);"Rho"
& DIsP

4330 FOR 1=K TO N @ DISP I;TAB {8);X¢I);TAB (20);Ex{1);TAB {40);¥(I);TAB (52);Ey(I);TAB (60);R(I) @ NEXT I @ DISP
4340 IF Kb=0 AND DF THEN PLOTT

4350 IF ABS (SYMBOL)=3 OR SYMBOL=5 THEN 4420 ELSE Ninputs,#=0

4350 FOR 1=K TO N @ A=A+(Ex(1)3Ey(1)=0) @ NEXT I

1370 IF A=0 THEN 4420

4380 DISP "I &/4-Err, 1 "YYI${3,334"/4-ERR, Err.-Corrs FOR SETS WITH IERD ERRORS";@ GOSUB RETRIEVE € IF Ninputs(2 THEN GOSUB
BAD_INPUT @ 607D 4380

4390 FOR I=K TD N & IF Ex{1) AND Eyl{I) THEN 4410

4400 Ex{1)=0t1) @ Ey¢1)=012) # IF Ninputs=3 THEN R{I)=D{3)

4410 NEXT I @ BOTO Edit

4420 IF Kb=0 THEN PLOTT ! Don’t ask for corrections if no keyboard-data
4430 DISP @ DISP “SET 70 BE CORRECTED? ("HGL$ {"ENDLINE™)&" IF OK) "3
4440 5OSUB RETRIEVE @ I=D{1) @ IF I=0 THEN PLOTT ELSE II=I @ 5OSUB 4040 @ N=N-1 @ BDTD Edit
4450 !

4450 ERROR _ELLIPSE: '  Draw error-ellipse about data-point

4470 IF XERR{I}4YERR(I)} THEN XE=XERR{I) ELSE XE=XERR(I)¥}.000{

4480  ANGLE=.33ATN (23R{I)S$XE¥YERR{I)/(XE*2-YERRII)*2))

4490 ! ANBLE is the angle that an axis of the ellipse aakes with the X-axis.

4200  CI1=2H(1-RIDA2)11,224*2 & C2=1/C05 {(24ANGLE)

4310  Vx=XE*2 & Vy=YERR{D)"2

4520  A=SER (C1/({14L2)/Vx+{1-C2)/Vy))} ! Length of eajor axis of ellipse
4330  B=SAR {C1/{(1-C2}/Ux+{1+C2)/Vy}) ! Length of ainor axis of ellipse

4540  5t=A/INT (A/(Xspred/800)+1) ' Step-size, in x-direction

4530  St=A/INT {(A/5t+.0001)

4550  GIN_ANGLE=SIN {ANGLE) @ COS_ANGLE=CDS (ANBLE)

4570  FOR X=1 TO -1 STEP -2
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4380

FOR X=K$A TO -(K§{A+5t}) STEP ~(K3St)

4590 IF (KO0 ROXC-(AS1.001)) OR (KCOIS(X)ALL.001) THEN 4850

4600  I=1-{1/A)*2 @ IF 1>= 0 THEN Y=KABYSGR (I) ELSE GOTO 4630

1610 RPLOT X3COS_ANGLE-YSSIN_ANGLE, X$SIN_ANGLE+YSCOS_ANGLE

4620 IF SYMBOLCO THEN K=-K @ RPLOT X$COS_ANGLE+Y1SIN_ANGLE,X$SIN ANGLE-YSCOS_ANGLE ! Fill in ellipse if solid
4630 NEXT X

4640 IF SYMBOLCO THEN 4640

4650 NEXT K

4660  RETURN

4670 !

4580 POLYGON: SETGU ' Draw open or filled polygon or star-syabol

4690 IF PLOTTER_DUMP THEN POLYSIDES=SYMBOL(3J,2) @ 50L1D=GYMBOL(JJ,3) ® POLYSIZE=SYMBOL(JJ,4) # POLYROT=GYNBOL(JJ,3)
4760 FOR A=0 TO (HP AND SLD=0 AND POLYSIDESO AND POLYSIZE3)+503SDLID

4710 B=PS3(PDLYSIZE-A/2)4PP @ $=340/ABS (PDLYSIDES) @ E=.5-(ABS (POLYSIDES)=3)/5

4720 IF BCO THEN SETUU & RETURN

4730 FOR J=POLYROT TO POLYROT+340 STEP S

4740 RPLOT BICOS (J),BISIN (J)

4750 IF POLYSIDESCO THEN C=J+5/2 @ RPLOT E4BSCOS (C),EIBISIN (D)

4750 NEXT J

4770 NEXT &

4780 SETUU @ RETURN

4790 !

4B00 KEYBOARD_SYMBOL: IF PLOTTER_DUMP THEN KEY$=CHR$ (SYMBOL(JJ,2))

4810 IF KEY$="+" THEN B=1.35 & C=ARICRT+HP/2 ELSE B=0 & C=1

4820 IF KEY$="8" THEN C=CRT+.6WHP

4830 LORG 5 @ CSIZE 3.5-HP+1.335LD+B,C,0 @ LABEL KEY$ @ RETURN

4840 !

48B30 PLOTT: PEN CPEN @ C_ROW=CURSRON ! Draw data-point syabols

4860 FOR I=K TO N

4870 IF HP THEN ALPHA C_ROWet @ DISP I;TAB (10);X(I);TAB {20);¥{I) & OFF CURSOR @ G6OTD 4920 ELSE C_CT=1+C_CT

4880 CACHE(C_CT,1)=X{I} & CACHE(C_CT,2)=Ex{I) ¥ CACHE(L_CT,3)=Y(I) ® CACHE(C_CT,4)=Ey{l) @ CACHE(C_CT,3)=R{I} ® SYMBOL{C_LT,
1)=5YMBOL

4890 IF SYMBOL=3 THEN SYMBOL{C_CT,2)=POLYSIDES # SYMBOL(C_CT,3)=5SO0LID ® SYMBOL(C_CT,4)=POLYSIZE & SYMBOL(C_CT,5)=POLYROT
4500 IF SYNBOL¥3 AND SYMBOL#S THEN SYMBOL{C_CT,1)=GYMBOL

1910 IF SYMBOL=3 THEN SYMBOL(C CT,2)=KY

4320 SERR(D)=X{I)#Ex{1}/100 # YERR{I)=Y{I}3Ey{1)/100

4930 IF X{DCXMIN OR YC(IDCYMIN OR X{I)XXMAX OR Y{1)DYNAX THEN 4950

4340 BOVE X{1},Y{(I)

4950 DN ABS (5YMBOL) BOSUB RETRN .ERRDR_ELLIPSE ,POLYGON ,RETRN ,KEYBOARD SYMBOL

4980 NEXT I

4970 IF PLOTTER_DUMP=0 THEN NOVE IMIN,YMAX

4980 IF HP={ AND PLOTTER_DUNP=0 THEN PEN 0

4990 IF PLOTTER_DUMP THEN RETURN

5000 !

5010 ADD: NN=N ® DISP @ DISP "PRESS *YHBL$ (® RETAIN *)&" TD INCLUDE THESE PDINTS WITH DTHERS FOR A YORKFIT.® @ DISP ¢ 6OSUB CLERRKE
¥

5020 DISP "PRESS "YHGL$ (* CONTINUE®)Y" TO CONTINUE.® @ DISP @ DISP

5060 ON KEY® 4,° HELP® BOTD HELP3

3070 IF NN>I THEN ON KEY# S,° YORKFIT® GOTO Yorkfit

5090
3100
3180
3190

OM KEY# 6," RETAIN® GOTO RETAIN

ON KEY# 7,° CONTINUE™ 6OTD PLOTDATA

OFF CURSOR @ KEY LABEL

6070 5190

5200 RETAIN: II,k=N#! @ GOTD RE_DATA ' Add next points to existing seguence

3210 !
5220 !

LySI Nttt eitibicitiishesitiitesictiiteetiicittciteaftoiiteisioibtepietttte]
5240 Yorkfit: ! LINE-FITTING ALGORITHM MODIFIED FROM D. YORK, EPSL V. 5, P. 320
5250 ' SOOI I R RN R S R R R TR

5260 ¢
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3270 CLEAR & DISP °YORKFIT:® @ DISP

5280 AERR,YERR=0 ! Check for unassioned errors & error-correlations

3290  A,B,RHO=0 @ FOR I=1 TO NN € A=A+(Ex(I)3Ey(I)=0) @ B=B+iR(1)=0} @ NEXT ]

5300 IF A AND B THEN 3330

5310 IF A=0 AND B THEN 5390

3320 IF A AND B=0 THEN 3330 ELSE 3500

3330  DISP "%X-ERRS, 1Y-ERRS FOR SAMPLES WITH NO ASSIGNED ERRORS®;@ BOSUB RETRIEVE @ IF Ninputs=0 THEN BOSUB BAD_INPUT € 8OTD 333
0

3340 XERR=0({) @ YERR=0(2)3(0(2)#0}+0(1)3(0{2)=0) @ 6OTD 5440

5330 DISP *1X-Errs, 1Y-Errs, Err-Corrs FOR SAMPLES WITH IERD ASSIGNED VALUES®;® GOSUB RETRIEVE @ IF Ninputs=O THEN GOSUB BAD_INPU
T @ BOTO 3350

3360  XERR=0{1) & YERR=0(2)$¢0(2)¥0}+0{1)#{B{2)=0) & RHO=0(3)

5370 IF RHD=0 THEN 6OSUB 5420 @ 6070 5350

3380 IF ABS (RHO)>! THEN 6OSUB 5430 @ 60TO 5350 ELSE 6OTO 5440

3390 DISP HBL$ (* ERR-CORRS FOR SAMPLES WITH ZERD ASSIGNED VALUES *);@ GOSUB RETRIEVE @ RHO=O(1)

5400  IF RHO=0 THEN BOSUB 3420 @ 6OTC 5390

5410  IF ABS (RHO)>! THEN GOSUB 3430 # 60TD 5390 ELSE 6070 5440

5420  50SUB CLUNK @ DISP "Pb-Pb ERRORS ARE "YHGLS$ (" ALWAYS *)&" CORRELATED (typical values are .90-.995).* @ DISP @ DISP @ RETURN

3430 60SUB CLUNK @ DISP "ERROR-CORRELATIONS MUST BE WITHIN +1 AND -1* @ DISP @ DISP @ RETURN

5440 FOR 1={ TO NN ' Assign errors to sets with zero assigned values

3450  IF Ex(I)=0 THEN Ex(I)=XERR

3460  IF Ey{1)=0 THEN Ey{I)=YERR

470 IF R{I)=0 THEN R(I)=RHD

5480 NEAT I

5490 !

3300 IF PR=2 THEN DISP *NANE FOR THIS YORKFIT";@ INPUT Naee$i{,50]

5510 PRINTER IS Pr{2) @ CLEAR @ PRINT @ PRINT RPT$ ("3°,32)&"YORKFIT"4RPTS (*8",33)

3520 !

5530 ! MODEL-{ is Yorks original ’a priori’ fit, assumes all scatter due to amalytical error and weights points accordingly. Studen
t’s-t is 1.96,

3340 !

3550 ! MODEL-2 weights all points equally (with zero error-correlation), uses Student’s-t for N-2 degrees of freedoa. Equivalent to
knowing nothing about the

55960 ! actual cause of scatter, and invoked only if the MODEL-1 fit has excess

3570 ' scatter,

3580 !

5590 !

5600 IF PR=2 THEN PRINT Nase$ ELSE PRINT

5410 PRINT @ PRINT TAB (24);*ERRORS ARE PERCENT 2-SIGMA®

3620 PRINT "SET#*;TAB (B);"204/204";TAB (18);"lerr™;TAB (32);YI$;TAB (42):"%err”;TAB (54);"CORREL.®;TAB (83);"1*&YI$13,31%" 0err" &
PRINT

5630 Ok, M=0 @ N=NN & Slope=.}

5640 REDIN X(N), YN}, Z(N),U{N),VIN),UVN}, D20 ,V2(N),22{N), TH(N) , T2(N)

3650 ! Ok set to t if one fit completed; N is sodeld.

5460 M=M¢l & Slope0=Slope # 11=0 ! 11 is iteration-counter

5670 IF N> THEN DISP "MODEL";M;" YORKFIT...®

3680 Slope=5loped

3690 =141

5700 IF I1>10 THEN Fail ! Give up if unconverged in 10 iterations

57510 IF 11>1 AND N42 THEN 3830

5720 FOR I={ TO K

5730 ON N 6GTD 5740,3770

5730 ET76(1)}=8QR (Ex{I)*2¢Ey{I})*2-28R(IMEx{I}4Ey(I}) ! ¥ 207/206 ERR

5750 ExO{I)=Ex{I) ® Ey0{I)=Ey{I} @ RO{I)=R(D)

5760  PRINT 1;TAB (7);X41)3TAB €17);Ex{1);TAB (31);Y(1);TAB {41)3Ey{1);TAB {53);R{1);TAB {65);FNDriE74¢D),3} @ GOTD 37%0
5770  6(I)=1 @ B{I)=1/Slope~Z @ R{I)=0 # BOTO 5B10 ' Model-Z weighting -

5780 !

5790 @(D)=t4/¢Y{1) 8By (1) /2000 )2

3800  G(I)={1/7 ({1} 8Ex{1}/200))*2



5810 A{I)=5ER (B{I}#Q41))

3820 NEXT I

5830 B5,D,E=0 @ IF M={ AND I1={ THEN DISP @ DISP

5840 FOR I=1 TON

3830 I{I)}=6{1}38{1}/{Slope”298{1)+6{1)-2¢SlopetR{I) LA{I))

3860 ! 51=51+1(1) ® Ibar=Xbar+I{I)2X{I)} @ Ybar=Ybar+I(I)¥Y(I)

3870 MEXT 1

3880 ' Ybar=Xbar/S1 # Ybar=Ybar/Sl

3890 S51=5UN (1) @ NAT Ti=1.X8 NAT T2=1.¥

3900 Xbar=5uM {T1)/S1 @ Ybar=SUM (T2)/51 @ NAT U={ -Xbar)+i® NAT V={ -Yhar)+Y

3910 NAT U2=U.UR MAT V2=V.VE NAT UV=U.V8@ NAT 12=1.1

5920 FOR I=f TON

5930 ! U=X{I)-Xbar @ V=Y{I)-Ybar

3940 BI=B3+CUZ(I)/B{1)-V2{1)/B{1) 1412{])

3950 D=DH{UVAL) /6E1)-RET)SU241) 7ACT) I HI2(1)

3960  E=E+(V{IM/RD)-R(DIVI) RLD ) 41241)

5970 NEXT I

3980 Sloped=B3"2+44DIE

3990 IF Sloped<O THEN Fail

5000 Sloped=1{50R {(Slope0)-B3)/{23D) @ ALPHA CURSROW -t @ DISP Sloped

$010 IF ABS {{Sioped-Slope}/Sloped)>.0001 THEN 3680

5020 Slope(M},Slope=Sloped @ Inter (M}, Inter=Ybar-Slopesibar

6030 D,E,5UM5=0

4040 !

5050 * Error-algoritha of Titterington % Halliday, Chem. Geol. v. 26, p. 183

6040 FOR I=1 TON

6070 Y=Y{I)-SlopetX{l)-Inter @ SUMS=GUNS+I({I)$Y¥*2

6080 X=X{I)-Z{I}4Y${R{1)$A{I)-Sloped@{l}) /{R{I)2BLI))

4090 D=D+X31{1) & E=E+X*UI{1)

6100 NEXT 1

5110 ¢

6120 Y=¥-2 ! Degrees of freedoa

£130 MSWD={V{> 0)$5UNS/(V+{V=0)) ! Mean square of weighted deviates

5140 St _t=(W(2)812,7¢(VX1) 31, 968V/50R (V*2-2,434V+1.494) ! Students-t approximation froam Andy Turek
6150 B3=50R {51/{E451-D*2)}

5160 F1=B3#58R (E/S1)

6170 S1=F1458R {NSWD)

5180 B5=B3458R (MSWD)

6190 IF M>1 THEN 8330

4200 !

5210 IF 5UNSCB0 THEM 6220 ELSE Prob=0 @ 60T0 46330
6226 D,A=f ! Calculate chi-square probability
4230 IF INT (V/2)=V/2 THEN 6300

4240 FOR 1=2 TO 2000 STEP 2 ! V odd

52506  D=DISUMS/(V+I) @ A=A+D # IF D{.000001 THEN 4270
6260 NEXT I

4270 D=SER (P1}

6280 FOR I=.5 TD V/2 @ D=D4I # NEXT I

4290 Prob=1-EXP (-{5UMS/2))4{5UMS/2)}*{V/2)3A/D @ GOTO 4330
6300 FOR I={ TO ¥/2-1 @ D=DISUMS/(281) @ A=A+D @ NEXT I !
6310 Prob=A3EXP (-(5UNS/2))

6320 !

6330 FOR Pr=1 TO PR

6340 PRINTER IS PriPr) # DISP # IF Pr=1 AND M>1 THEN ALPHA C_ROW

6350 ON M GOTD 4360,6330

6350 PRINT RPTS ("-",80) @ PRINT "t3$SMODEL | SOLUTION -- ASSUNES ALL SCATTER DUE TO ANALYTICAL ERROR#3$3" @ Ok={
6370 IF Prob).15 THEN Errsl{i)=1,95383 @ Errint(1)=1.968F1 & GOTO 6410 ELSE 6400

5380 PRINT @ PRINT "483ydsas4MODEL 2 SOLUTION -- EBUALLY NEIGHTED POINTS WITH UNCORRELATED®

$390 PRINT RPT$ (*#*,19)%"ERRORS; ASSUMES NDRMAL DISTRIBUTION OF RESIDUALSYXs33™ @ GOTO 6400

5400 Errsi{M)=5t_ti1BS @ Errint{M)=St_t1Si

¥ even
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4410 PRINT @ PRINT TAB (33);"SLOPE®;TAB {57);* INTERCEPT* € FRINT TAB (33);"--—--";TAB (57);"-—---=-—- * & PRINT
5420 PRINT "BEST-F1T:";TAB (31);FNDr(Slope,6);TAB (54);FNDr{Inter,b8) ® PRINT RPT$ (*-*,80)

4430 IF M=1 THEN PRINT "ERROR {(1-SIGNA, A PRIDRI) ®;TAB {(31);FNDr(B3,4);TAB (56);FNDr(F1,4) & PRINT

6440  PRINT "ERROR (1-5IGMA, FROM SCATTER) ®;TAB {31);FNDr(B5,4);TAB (5b);FNDr(51,4) @ PRINT

4450  PRINT "ERRDR (951 CONFIDENCE LIMITS)";TAB (31);FNDr{Errsi{N),4);TAB {56);FNDr{Errint(M),4) & PRINT
5350  PRINT °CODRDINATES OF CENTROID: X=";FNDr{Xbar,b);*Y=";FNDr{Ybar,b)

6470 Xbar {M)=Xbar # Ybar (M)=Ybar & IF M>1 THEN 4500

6480  PRINT @ PRINT "ANALYTICAL ERRORS ALONE WILL CAUSE THE OBSERVED AMOUNT OF SCATTER®

4490  PRINT ®OR NORE "LVALS (FNDr (1003Prob,2))&"L OF THE TIME, AS INDICATED BY THE M.S.¥.D. OF®;FNDr (NSWD,3)
6500  PRINT RPT$ ("-",80) @ PRINT

4510  NEXT Pr

4520 FOR I=1 TO NN @ Ex(I)=Ex0{I} ® Ey{I)=Ey0{1) & R{1}=RO{I) & NEXT I

$530 C_ROW=CURSRON @ IF M>1 THEN 4540

6540 IF Prob>.2 THEN 6490 ELSE 5660

6550 !

4560 CHOOSE _MODEL: DISP °PRESS KEY FOR MODEL-SOLUTION DESIRED.* # DISP USING "3/* @ BOSUB CLEARKEY

6570  ON KEY® &," MODEL 1" BOTD 6670

6580  ON KEY# 7," MDDEL 2" GOTO 4480

6620 ON KEY# 4,° HELP" 6OTOD HELP4

4640 KEY LABEL

5650 BOTO 4450

4669 !

5670 OFF KEV# @ N=1 & 6OTO 6690

6680 OFF KEY$® @ M=2 @ GOTO 6690

4690 Slope=Slope{M) @ Inter=Inter{M) @ GOSUB DRAWLINE

6700 Errsi=Errsl (M) @ Errint=Errint(M} & Xbar=ibar (M} @ Ybar=Ybar(N)

5710 ALPHA C_ROM

4720 !

8730 Age=FNPb_Pb_AGE {Slope)

4740 Lower Age=FNPb_Pb_ABE{Slope-Errsl) @ Upper_Age=FNPb_Pb_AGE(SlopetErrsl)

6750 Age_Err={Lower_Age#0)%(lpper Age#0)¥ABS {(Upper Age-Lower _Age}/2

4740 FOR Pr=1 T0 PR

4770 PRINTER IS Pri{Pr)

6780 IF Age THEN PRINT @ PRINT *31¥ AGE FROM SLOPE ALONE IS";FNDr{Age,4):

4790 IF fge_Err THEN PRINT "+¢/-";FNDr (Age_Err,3);

4800 IF Age THEN PRINT * Ma #¥1° @ PRINT @ PRINT

4810 NEXT Pr

4820 !

4830 CALC_INTERCEPTS: DISP "CALCULATING GRONTH-CURVE-INTERCEPTS....."

6840  R=CURSROW -1 # OFF CURSOR

4850  FOR J=0 70 !

5860 T1=-1000+¢90003J

4879 C=FNCIT1) # X={Inter tCIFNA(T])}-FNB{T1)}/{C-51lcpe)

4880 IF X{-1 OR (X-ALPHAO)}/Mu0>= EO THEN NO_INTER ELSE T=FND{(X)} ® ALPHA R,42 @ DISP INT (T}

48990 IF ABS (T-T1)(.01 THEN Cint(J+1)=T ELSE Ti=T # GOTD 6870

6300  NEXT I .

4910 ¢

6920 ! Lalculate errors of gromth-curve intercepts
6930 DISP *CALCULATING ERROR-ENVELOPE INTERCEPTS...* & R=CURSROW -1

6940 FOR J=3 70 &

6950 T1=90008(J>4)-1000 # A=1-28(J/24INT (3/2)) @ I=INF @ COUNT=0

6960  GOSUB ERRCALC @ Cint(J)=7

§970  NEXT J # BOTD PRINT_SOLUTION

4980 ERRCALC: ! Calculate growth-curve intercepts of error-envelope about line
6930 COUNT=1+¢COUNT @ IF COUNT>20 THEN NO_ENV_INTER

7000 S=FNC{T1) @ B=FNB(T1)-S¥FNA(T1}-Inter

7010 D=24{8%{5-5lope) +ibar3Errsl~2) # E={S-Slope)*2-Errsi*2

7020 6=B*Z-81EX{B*2-Errint*2)} @ IF 6{0 THEN NO_ENV_INTER

7030 X={A¥SER {B)-D}/(Z8E) # IF ¥<-1 OR {X-ALPHAO)/Mu0>= EQ THEN NO_ENV_INTER
7040 T=FND{X) @ ALPHA R,42 @ DISP INT (T) @ IF ABS {T-T1)>I THEN NO_ENV_INTER

Y & Al




7050 IF ABS (T-T1)<.01 THEN RETURN ELSE I=ABS {T-T1) & T1=T # 6070 ERRCALC

7060 ¢

7070 PRINT SOLUTION: ALPHA CURSROW -2 @ Cint(7)=FNDr(ABS (Cint (4)-Cint{3))/28(Cint(3)3Cint{4)40),2)
7080  Cint(8)=FNDr (ABS (Cint!4)-Cint{5)}/28(Cint{5)3Cint (6140),2)

7090  PRINT @ PRINT TAB {10)3°C(¢<(({ NODEL®3M;* GRONTH-CURVE-INTERCEPT SOLUTION 5)33)3>* @ PRINT @ PRINT
7100 A,B,D1,02=1

7110 IF Cint{7) THEN A=10°INT (LET (ABS (Cint(7))))

7120 IF Cint(8) THEN B=107INT (LGT (ABS (Cint(8))))

7130 IF Cint{1) THEN DI=1-INT (LGT {ABS (A/Cint(1))))

7140 IF Cint{2) THEN D2=1-INT (LGT (ABS (B/Cint(2))})

7150  PRINT *LONER INTERCEPT: *3@ IF Cint(1) THEN PRINT FNDr(Cint{1),D1);

7160 IF Cint(1) AND Cint{7) THEN PRINT * +/-*;Cint(7);"Na";

7170 IF Cint{1)40 AND Cint(7)=0 THEN PRINT "Ma®;

7180  IF Cint{3)=0 AND Cint(4)=0 THEN PRINT ELSE PRINT TAB (52);°({ %

7190 IF Cint(3) THEN PRINT * *SVALS (FNDr(Cint{3),D1));

7200 IF Cint{4) THEN PRINT * (*RVALS (FNDr(Cint¢4),D1))%")* ELSE PRINT *)°*

7210 PRINT *UPPER INTERCEPT: *;@ IF Cint{2) THEN PRINT FNDr{Cint(2),02);

7220 IF Cint{2) AND Cint(8) THEN PRINT * +/-*;Cint{8);"Ha";

7230 IF Cint(2140 AND Cint(8)=0 THEN PRINT *Ma";

7240 IF Cint{5)=0 AND Cint{5)=0 THEN PRINT ELSE PRINT TAB (52);°( *;

7250 IF Cint{S) THEN PRINT * C'SVALS (FNDr(Cint{5),02));

7260 IF Cint{b) THEN PRINT * >*LVALS (FNDr(Cint(6),02))%&")" ELSE PRINT }*

7270 PRINT @ PRINT *(UNCERTAINTIES ARE 95.-CONFIDENCE LINITS)® @ PRINT RPT$ (*-*,30)

7280 NCHORDS=14NCHORDS @ BEEP

7290 DISP @ DISP "PRESS *SHGL$ {* LABEL INT. *)&* FOR PLOT-LABEL OF INTERCEPTS.®

7300 DISP & DISP *PRESS "YHGLS (* CONTINUE ")&* TO DECLINE." © DISP USING *3/* @ 6OSUB CLEARKEY

7360 ON KEY# &,"LABEL INT.® GOTO LABEL_INTERCEPTS
7370 ON KEY® 7,° CONTINUE® GOTO 7600

7450 KEY LABEL

7460 6070 7440

7470 !

7480 LABEL_INTERCEPTS:

7430  H=THT @ W=HYAR3{1-.258HP) @ MOVE XMAX,YMIN & SETGU

7500 IF Cint{2) THEN 11$=VALS (FNDr(Cint{2),D2}) ELSE I1$="18¢"

7310 IF Cint{1) THEN I3$=VAL$ (FNDriCint(1),D1)} ELSE I3$="131"

7520 IF Cint(8) THEN I2¢4=VAL$ {Cint(B)) ELSE I2%="111*

7550 IF Cint{7) THEN I4$=VALS (Cint{7)) ELSE Id$="11*

7540 LI=LEN (I1$) @ L2=LEN (I2¢) @ L3=LEN (I3$) @ L4=LEN (14%)

7550 NCAR={4+Li+L2¢L3+L4 # CSIZE H,AR € LORG |

7360 IMOVE -{(NCAR+17+0%HP)/24W),2.SSHINCHORDS @ LABEL *INTERCEPTS AT"

7370 INOVE -(INCAR-13)/2%#),0 @ LABEL I1% @ IMBVE (,5+03HP+L1)4W,H @ GOSUB PM @ IMOVE (1+08HP)8W/2,0 @ LABEL I24%" and *%I3%
7380 IMDVE (L2+L3+3.5+04HP)YSW,H @ GOSUB PM @ IMOVE (.5+08HP)IN,0 @ LABEL 14%%" Ma®

7390 !

7600 OFF KEY# @ DEG @ SETUU # MOVE XMIN,YMAX & PEN PLR=1 @ ALPHA

7810 !

7620 GOTD ADD

7630 ¢

7640 Fail: PRINT @ PRINT "DATA CANNOT BE FIT TO A STRAIGHT LINE USING MODEL®;M @ PRINT @ PRINT @ 605UB CLUNK

7630 IF Ok=0 THEN 7620

7660 IF M=2 THEN M=1 @ GOTO 4490

7670 !

7680 NO_INTER: PRINT "$331% CHORD DOES NOT HAVE TWO GROWTH-CURVE INTERCEPTS $%434* @ PRINT @ Cint(1+J)=0 & GOTO 6900
7690 NO_ENV_INTER: PRINT @ PRINT "$34¥3 ARM“;J-2;"OF ERROR-ENVELOPE DDES NOT INTERSECT GROWTH-CURVE $¥383° @ PRINT @ T=0 # RETURN
7790 !

7710 PRINT_PLOT: ! Duap CRT-plot to printer

1720 CLEAR # DISP "PRESS “&HELS {* 8 ")&" FOR 82905 PRINTER, *WHGL$ {* 2 ")&" FOR 2673 PRINTER."
7730 ON KYBD KY,"1234567890" 6010 7750

7740 6070 7740

7750 OFF KYBD @ PRINTER IS 701,80 @ K=KY-48

7760 IF K=8 THEK DUMP GRAPHICS



7770 IF X=2 THEN DUMP SRAPHICS 0,0,0,1

7780 IF K38 AND K32 THEN 505UB CLUNK @ BOTO PRINT_PLOT

77%0 PRINTER IS Pri{2) @ GOTD RE_DATA

7800 !

7810 DRAWLINE: ! Draw a dashed line of the Yorkfit siopekintercept

7829 CLIP IMIN#Xspred/100,iNAX-Xspred/33, YNIN+Yspred/100, YNAX-Yspred/33

7830 NLINES={+NLINES @ IF CRT THEM LINE{NLINES,1)=Slope & LINE(NLINES,2)=Inter

78490 IF SOLID_LINE=0 THEN LINE TYPE NLINES+4

7830 MOVE XMIN,XMIN#SlopetInter @ PEN CPEN

7860 DRAN XMAX, XMAXISlopetinter

7870 MOVE XMIN,YMIN @ LINE TYPE ¢

7880 CLIP IMIN,XMAX,YNIN,YMAX & RETURN

789¢ !

7900 LETTER: OFF KEY# & OFF XYBD # CLEAR ' Draft a phrase on the plot

7910 UNCLIP @ SETUU # IF PLOTTER_DUMP THEN 7950

7920 DISP @ DISP "{PRESS "MEL$Y" TO ESCAPE)" # DISP

7930 DISP *CHAR.-HEIGHT IN as {tick labels were”;FNDr{THT3Yea/YLOC/2,2};"}[, SLANT {0-30) [, ROTATIONII®;
7940 BDSUB RETRIEVE & IF Minputs THEN H=0(1) & SL=0{2) @ RDT=0{3) ELSE GOTD RE_DATA

7950 PEN CPEN @ CS=28H3YLDC/Yan & W=AR¥CS¥{1-HP/3.!) @ CSIIE CS5,AR,SL @ LDIR ROT

7980 IF HP THEN 8000

7970 DISP @ DISP “ENTER CODRDINATES (X, Y) OF LDWER-LEFT CORNER OF PHRASE";

7980 6DSUB RETRIEVE # IF Ninputs<(2 THEN GOSUB BAD_INPUT @ 6DTD 7840

79%0 1=8{1) @ Y=0{2) # PEN CPEN # 60T 8020

8000 IF PLOTTER_DUMP THEN 8020 ELSE DISP @ DISP °POSITION PEM WITH PLOTTER-CONTROLS, THEN PRESS *YCNT$ @ PAUSE
Bo10 CURSOR X, ¥

8020 MOVE X,Y @ LORG 1

8030 IF PLOTTER_DUMP=0 THEN DISP & DISP °PHRASE TD BE DRAFTED";# LINPUT P$

B040 L=LEN {P$) ® SETBU @ IF HP THEN B080

8050 NPHRASES=1+NPHRASES & LETTERS$(NPHRASES)=P$ @ LETTER{NPHRASES,1)=X @ LETTER{NPHRASES,2)=Y
8060 LETTER{NPHRASES, 3)=H @ LETTER{NPHRASES, 4)=5L # LETTER{NPHRASES, 5}=ROT

8070 IF CRT AND CPEN=-1 THEN NPHRASES=NPHRASES-2

8080 IF POS (P$,"\"}=0 AND PDS (P$,"**)=0 AND POS (P$,"+/-"}=0 THEN LABEL P$ & GDTO 8150

80%0 IF ROT#0 THEN BOSUB CLUNK © DISP @ DISP "CAN'T USE \, *, OR +/- SYMBOLS WITH NONZERG ANGLES." @ DISP @ GOT0 7790
8100 FIRI=t 10 L

8110 IF IXL-2 THEN 8130

8120 IF P${I,1+¢21="+¢/-" THEMN GOSUB PN @ I=1+2 @ 601D 8140

8130 A={P$L1,11="+")-(P$[{1,11="\") ® IF & THEN IMOVE 0,A$CS/4 ELSE LABEL P$[I,I] @ IMDVE W,CS
B4 NEXT 1

8156 PEN CRT @ SETUU @ LDIR ¢ @ IF PLOTTER_DUMP THEN RETURM ELSE 7920

8160 PM: INOVE 0,.133CS @ LABEL "+* @ IMOVE 0,.624C5 @ LABEL *-" @ IMOVE W,1.254CS @ RETURN ' Label a plus-or-ainus syambol
8170 ¢

8180 DATAFILE: CLEAR @ DISP *NAME OF DATA-FILE TO BE RETRIEVED?® # DISP

8190 DISP *(to get a disk catalog, enter "YHBLS (" C ")&" for drive 0, °"WHBLS {* c "}&* for drive 1}°
8200 1IF DFILE THEN DISP "{press ";EL$;" to re-use data fros file ";FILESY")*

8210 DISP @ GOSUB RETRIEVE_STR @ IF DFILE AND Ninputs=0 THEN FINISH ELSE FILE$=D$§(1)

8220 IF FILE$="C" THEN CAT *:D701" @ 60TO 8240

8230 IF FILE$="¢" THEN CAT *:D701" ELSE 8240

B240 DISP @ DISP "PRESS “YHBLS (® CONT *)%" TD CONTINUE.® @ PAUSE

8250 GOTO DATAFILE

8250 DIM CLM(8),VC{100,8)

8270  ON ERROR GDTO WRONGFILE

8280 ASSIGNE 1 TO FILE$ @ ON ERROR 6070 YDRVERT

8290  READ® 1,1 ; N&{1),XX()@ OFF ERRDR

8300 !

8310 ' $3334300388308 RETRIEVE nX45 NUMERIC DATA-FILE RONS FROM TAPE ¥isdisiinl

8320 !

8330 CLEAR @ DISP "INPUT COLUMN #s FOR:" @ DISP @ GOSUB COLINPUT DISPLAY @ GOSUB RETRIEVE @ MAT CLM=IER
B340  NCOLS=Ninputs @ IF NCDLS=1 OR NCOLS=4 DR NCOLS=6 OR NCOLS=7 THEN GOSUB BAD_INPUT @ B60TO 8330
8356  IF NCOLS=2 THEN CLM{1)=D{1) @ CLM(3)=0{2} :

B340  IF NCDLS=3 THEN CLM{1)=0{1) & CLN{3)=D{2} @ CiLM{8)=0{(3)



8370 IF NEOLS>3 THEN MAT CLM=0

8380 CLEAR @ GDSUB NAMEBLANK

8390  MAT VC=IER

8400  ON ERROR GOTO B470

8410 FOR 1=t TO 100

8420  READE 1,I ; N$(I),XX0)@ DISP N$(D)

8430 FOR J=1 7O 8

LD IF CLM(J) THEN VC{I,3)=XX(CLM{J))

8450  NEXTJ

B460 NEXT I -

8470 RMIN=1 & RMAX=I-1 & GOTO FINISH

8480 !

8490 PLOTBOX_SIIE: A,B=0 ! Calculate liaits for plot defined by box-size

8500 RATIO_=(LIMXZ-LINMX1}/(LIMY2-LINY1)

8510 IF RATIO_>! THEN Bgu=100 & A=1 & GOSUB AGU @ BOSUB BGY

8520 1IF RATIO_(= ! THEN Agu=100 @ B=l @ 605UB BGU @ GOSUB AGU

8530 0% ERROR BOTC 8580

8540 LIMIT A1,A2,B1,B2

8530 IF {C=0)$(RATIO >! EXOR RATIO_>1) THEN C=1 @ 607D PLOTBOX SIIE

8560 OFF ERROR @ LIMX1=Al @ LINX2=AZ @ LINY1=Bi & LINY2=B2 & RETURN

8370 !

8580 OFF ERROR @ GOSUB CLUNK @ DISP @ DISP "$33% INSUFFICIENT ROOM FOR LABELS WITH SPECIFIED PLOTBOX-LIMITS 344" & DISP & DISP @
6070 PLOTLINITS

8590 !

8600 AGU:

8610 MGy={LINYZ-LIMY1}/(Bgu-YL-YEND) ' eillimeters/6U in Y-direction

8620 YL _MM=YLiMGy @ YEND_MM=YENDINGy

8630 BI=LINYi-YL MM & B2=LINY2+YEND Mt

8640 IF A THEN Agqu=AL+XEND+100%(LIMY2-LINX1)/(B2-B1)

8650 RETURN

8660 !

8670 BGH:

8680 MGx={LIMZ2-LIMX1)}/(Aqu-XL-XEND} ! millimeters/6U in X-direction

B690 XL _MN=XL3MEx € YEND_MM=XENDINGx

8700 AI=LIMX{-XL MM @ A2=LINMX2+1END WM

8710 IF B THEN Bou=YL+YEND+100% (LINYZ-LINY1)/{A2-A1)

8720 RETURN

8730 !

8740 YORVERT: ! Convert VISICALC files to 100X5 arrays for plotting/Yorkfit

8750 !

8760 OFF ERROR

8770 DIN VC$£243,1%0201,0$1201,PARANS(B) 8]

8780 DATA *4/4","b/4err”,*7/4","7/4err","RHO-R","8/4", "B/ 4err", "RHO-B"

8790 RESTORE B780 @ READ PARANS(1),PARAMS$(2) ,FARAMS(3),PARANS (1) PARANS (), PARAMS (6) ,PARANS {7}, PARANS (B)
BBOO CLEAR @ DISP “INPUT  BEGINNING, ENDING  ROM-NUMBERS CONTAINING SAMPLE-DATA®;@ 60SUB RETRIEVE
8810 IF Ninputs®2 THEN GOSUB BAD_INPUT @ GOTO 8800 ELSE RMIN=0{(1) & RMAX=0{2)

8820 DISP @ DISP "{press "YEL$Y" for listing of coluan names)"

8830 DISP @ DISP "INPUT COLUMNS {e.s. C,D,AK...) FOR:® @ DISP

B840 COL_LIS5T=0 @ GOSUB COLINPUT_DISPLAY # GOSUB COLINPUT @ IF COL_LIST THEN 8830 ELSE 8970
B850 COLINPUT DISPLAY: DISP *  &/4, lerr, 7/4, lerr, Rho(4/4-7/4), B/4, ferr, Rho{s/4-8/4)"
88640 DISP # DISP “or: &/4, Xerr, 7/4, Xerr, Rhol4/4-7/4)" @ DISP @ DISP "or: 6/4, 7/4, 8/4" @ DISP @ DISP “OR: &/4, 7/4" ¥ DISP
8870 RETURN

ga80 !

8890 COLINPUT: 605UB RETRIEVE_STR

8900 IF Ninputs=0 THEN GOSUB COLUMN_NAMES & COL_LIST=t @ RETUAN

8910 IF Ninputs=1 OR Ninputs=4 OR Ninputs=6 OR Ninputs=7 THEN GOSUB BAD_INPUT @ G6OTO COLINPUT ELSE NCOLS=Ninputs
8920 FOR I=i TO NCOLS

8930 IF O$(1)="A" OR O${I)="B" THEN GOSUB BAD_INPUT & GOTO COLINPUT

8940 NEXT 1

8950 RETURN

—90 ~



8940 !

8970 IF NCOLS=2 THEN CLM(1)=1 & CLM(2)=3

8930 IF NCOLS=3 THEN CLM(l)=1 & CLM{2)=3 ® CLM(3)=b

8990 IF NCOLS=5 THEN CLM{1)=1 @ CLM(2)=2 @ CLM(3)=3 @ CLM{4)=4 @ CLM{5)=3

9000 IF NCOLS=B THEN CLM(1)=1 @ CLM(2}=2 ® CLM(3)=3 @ CLM(4)=4 & CLM(5)=5 & CLM{a)=p & CLM(7}=7 @ CLM(B)=8
9010 !

9020 CLEAR @ MAT VC=IER

9030 DISP @ DISP "CONVERTING VISICALC FILE...." ® NUMVALS=0 @ DISP & DISP

9040 GOSUB NAMEBLANK @ C_ROW=CURSROM @ OFF CURSOR @ ASSIGN® | TO FILES € BOTOD 9130

9050 !

9060 VC_STRINGS: READ® 1 ; VC$@ OFF ERROR © ALPHA C_ROW,1 € AWRIT VC$E*  °

9070  IF VCSLY,118">" THEN NEXT_I

9030  A=14POS (VCS,":") ! String position where data starts

9090  E=NUM (VC$LA,A1) @ IF E=34 OR E=39 THEN A=A+{ ! ist data-character

9100 B=NUM (VC${3,31) # D=NUM (VC$[2Z,21) @ C=3+{B>64 AND B(91)

9110  VCROM=VAL (VC$IC1} @ RETURN ! VISICALC rowd

9120 !

9130 FOR I=1 T0 3150 ! Read VISICALC strings froa datafile

9140 ON ERROR BOTG FINISH

9150 6OSUB VC_STRINGS @ IF VCROWCRMIN THEN FINIGH

9180 IF VCRONJRMAX THEN GOTO NEXT_I ELSE ROWN=VCROW-RMIN+! ' Saspled

9170 IF £=3 THEN COLN=D-a4

9180 IF C=4 THEN COLN=24+263(D-63)+B-b4

9190 IF COLN=0 THEN L=LEN (VC$) @ NS (ROWN)[1,91=VC$[A,L-11 @ ALPHA C_ROW,L+4 @ ANRIT N$(ROWN)&* " @ BOTOD NEXT_l
9200 IF COLN=-1 THEN N${ROWN}[10,1BI=VCSLA,LEN (VE$)-11 @ GOTD NEXT_I

9210 V$=VC$[2,C-11

9220 FOR PARNUM=1 TD NCOLS

9230 F,R=0 @ BOSUB EXTRACT & IF F THEN 9250

9240  IF R THEN NEXT_i

9250 NEXT PARNUN

9250 6OTO NEXT_!

9270 !

9280 EXTRACT: ! Extract nuseric values fros VISICALL string

9290  IF VS¥OS(PARNUM) THEN F={ @ RETURN ' 1f not correct colusnd

9300  ON ERROR 80TC 9330

9310 VC(VCROW,CLM(PARNUM}) ,E=VAL (VC$[AI) € OFF ERROR

9320  ALPHA C_RON,41 @ DISP ROWN;®  ";PARAMS(CLM(PARNUM));" =";E

9330 R=1 @ OFF CURSOR & OFF ERROR @ RETURN

9340 !

9350 NEXT_I: NEXT I

9350 ¢

9370 FINISH: OFF ERROR @ MAT 5=IER @ GOSUB COLSELECT

9380 CLEAR @ PRINT "SET#";TAB {29);"206/204";TAB (39);"Terr®;TAB (49);YIS$;TAR (59);"Xerr®;TAB (49);°RHO" & FRINT
9390 ON ERROR 6OTO 9420

9400 FOR I=1 TO RMAX-RMIN+!

9410 PRINT I3TAB (S);NS(1);TAB {29);5(1,1);TAB {39);FNDr{5¢1,2),3);TAB (49);5(I,3);TAB (59);FNDr(S(I,4),3);TAB (63};5(1,5)
9420 NEXT I

9430 OFF ERROR @ BEEP @ DFILE={

9440 IF PR=2 THEN RETURN ELSE DISP @ DISP *PRESS "YHGLS {® CONT °}&"® 7O START PLOT" @ PAUSE @ RETURN

9450 !

9460 NANEBLANK: FOR I=1 70 100 @ N${l}="" & NEXT I & RETURN

9470 !

9480 WRONGFILE: 60SUB CLUNK @ DISP @ DISP "$3% FILE *°;FILES;*’ NOT RECOGNIZED ON SPECIFIED DISC;  TRY AGAIN #i3® & DISP @ WAIT 10
00 & 50TO DATAFILE

9490 !

9300 COLSELECT: ! Select coluans from VISICALC array already in aesory

9510 DISP ® DISP "Nait..® @ DISP.

9520 FOR I=0 TO RMAX-RMIN ! Transfer eleaents fros cosplete Pb-isotope array to array for plotting {e.g. &/4-7/4-8/4 to 6/4-7/4)
9530 FOR J=1 TO 3

9540 IF ftype=! THEN K=J ELSE K=J3{J(3)+{J+3}$i3>2)



9550 5{1¢1,3)=VEIRRIN+LK)

9560  NEXT J

9570 NEXT 1

9580 RETURN

9590 !

9600 COLUMN_NAMES:

9510 ! Subroutine to find and list coluen-nages of VISICALC files.

9420 ! Assumes that coluen-nases are underlined with repeating "=', so that

9630 ! the VC-string is */-=", and that rows 3 AND 4 contain the colusn-nages,

9640 ! Also assumes a 9-character coluen-width for the VISICALL file.

9450 DIM CN${61,2)[9}

9440 ¢

9670 ALPHA 1 @ CLEAR & C_ROW=CURSRON @ B$=" '

9680 DISP *Locating coluen-name rows. Please wait...'

9650 FOR I=1 TO 61 @ CN$(I,1) CN${I,2)=B$ € KEXT 1

9700 ASSIGN® 1| 1D FILES @ ON ERROR 6070 9740

9710 FOR I=1 TO 3150

9720 READ® 1 ; VCS® IF POS (VC$,"/-=") THEN 9750

9730 NEXT 1

9740 OFF ERROR & DISP @ DISP HGL$ (" NO ’/-=" VISICALC-CELLS FOUND - CAN'T FIND NAMES °) @ DISP # DISP @ RETURN
9750 ALPHA C_ROW & CLEAR

9760 FOR I=1 1O 3150

9770 OM ERROR 5OTO 9840 @ GOSUB VC_STRINGS

3780  ON 1+(YCROW>4)+23 {VCROW(3) BOTO 9790,9840,79840

9790  IF C=3 THEN COLN=D-b4

9800 IF C=4 THEN COLN=24+268{D-43)+B-64

9810  IF COLNC! THEN NEXT_I

9820 IF VCROW=3 OR VCROW=4 THEN P=P0S (VC$,CHR$ (13)) ® CN$(COLN,VCROW-2)=TRINS (VCS$LA,P-11)
9830 !

9840 NEXT_I: NEXT I

9850 !

9840 OFF ERROR @ CLEAR @ PRINT *COLUMN";TAB (10);"COLUMN-NAME® @ PRINT

9870 FOR I=1 TO 61

9880 IF I<25 THEN I1$=CHR$ (I+44)

9890 IF I>24 AND ISt THEN I$="A"%CHR$ {I+40}

9900 IF 1>30 THEN I4="B"ACHR$ (I+1d)

9910 IF LEN (CN${I,1))=0 AND LEN {CN$(I,2})=0 THEN 3940

9920 IF CN$(1,1)=B$ AND CN$(I,2}=B§ THEN 3940

9930 PRINT * "3;I$;TAB (10);CN${1,1);TAB (20);CN${1,2)

9940 NEXT I

9950 PRINT # PRINT @ RETURN

9960 !

9370 DUNP_TO_PLOTTER: DISP "PRESS "LHGL$ (" ENDLINE *)&" TO BEGIN HARD-PLOTTER DUNP, ENTER ANY NUMBER TO DECLINE® € BOSUB RETRIEVE
# IF Ninputs THEN RE_DATA

9980 OFF KYBD # CPEN=t @ SPEED#="V5® # PLOTSIZE=8 # PLOTTER_DUMP=1 @ HP=1 & CRT=0 @ PLR=705 & 6OSUB 1960 & CLEAR
9990 FOR JJ=1 TO C_LCT

10000 KN=1 & X{K}=CACHE{JJ,!) & Y{K)=CACHE(Jd,3) @ Ex{K)=CACHE{JJ,2) @ Ey{K)=CACHE(Jd,4) & R{K)=CACHE{dJ,5)
10010 SYMBOL=5YMBOL (Jd,1) & GOSUB PLOTT

10020 NEXT 3

10030  FOR I=1 TO NLINES

10040  Slope=LINE(I,1) # Inter=LINE(I,2) @ GOSUB DRANLINE

10050 NEXT 1

10069 !

10070  FOR JJ=1 TO NPHRASES

10080  P$=LETTER$(JJ) & X=LETTER{JJ,1) @ Y=LETTER(JJ,2) # H=LETTER{JJ,3) ® SL=LETTER{JJ,4) & ROT=LETTER{JJ,D) @ GOSUB LETTER
10096 NEXT &

10109 ¢

10110 PLOTTER_DUMP=0 & 6070 RE_DATA

10120 !

10130 HELP; CLEAR ! Display instructions for special-function keys.

—92~



10140 DIM DF1$[21,DF241101,DF34L601,DF4$L601, DFS$(60]

10150 PRINTER IS { @ PRINT TAB (16);HGLS (* FUNCTIONS OF KEYS DEFINED DURING LAST DISPLAY: ") & PRINT # PRINT

10160 RETURN

10470 ¢

10180 PRINT HELP: OFF KEY#

10190 FOR I=! 7D NUM_KEYS

10200 READ DF1%,DF2%,DF3%,DF4$,DFSS

10210 PRINT "KEY$ "4DF1$;TAB (9);*-~ "&DF2¢k*:";TAB {23);DF3$

10220 1F DFAS#"* THEN PRINT TAB 123);:DF4s

10230 IF DF3$8"" THEN PRINT TAB (23);DF5$

10240 PRINT

10230 NEXT 1

10260 PRINT # PRINT *Use "4HBLS {" ROLL *)&" key to scroll display, press *kHELS {* CONT ")&" to return to previous display.”
10270 PAUSE # RETURN

10280 !

10290 HELP2: BOSUB HELP @ RESTORE 10300 € NUM_KEYS=13 @ BOSUB PRINT_HELP @ 6OTO RE_DATA

10300 DATA *2°,"0PEN Eell”,Choose an open funfilled) 2-sigma error-ellipse as the,plotting syabel.,"”

10310 DATA *9°,50LID Eell,Choose a solid {filled-in) 2-sigma error-ellipse as the,plotting-syabol,,"”

10320 DATA *4*,POLYGON,Choose an open or solid polygon {either regular or,star-shaped) of arbitrary size & orientation as the,plotti
ng-syabol.

10330 DATA "7",YORKFIT,Calculate a York-style best-fit line to the last-,”plotted set of data, starting with set# . Also”

10340 DATA "calculates isochron age, if appropriate.”

10350 DATA "10",PEN 1,Use pend 1 ({plotter} or selid-line {CRT).,"*,"*

10360 DATA °3°,PEN 2,Use pen§ 2 {plotter only}.,*",""

10370 DATA *12°,ERRSE PEN,Yse ’erasing pen’ to un-draw syabols or letters,(CRT only).,"*

10380 DATA “{°,LETTER,Draft a phrase anywhere on the plot.,"*,*"

10390 DATA *11°,PRINT PLOT,Duap the CRT plot to an HP-B2905B or 2473 printer.,**,*"

10400 DATA *3°,70 PLOTTER,Dump the CRT plot to an HP-7470A plotter.,*",*"

10410 DATA *4°,REDRAN,Start another plot froe scratch.,**,*"

16420 DATA *14°,DATAFILE,Bring data from either a numeric or VISICALC data-file,into semory.,*®

10430 DATA *°,"+30X ...*,Use any keyboard-key sysbol as the plotting-syabol.,**,**

10440 ! :

10450 HELP1: GOSUB HELP @ RESTORE 10470 ® NUM_KEYS5=1B @ BOSUB PRINT_HELP @ B5OTO BEGIN

10440 !

10470 DATA *1*,0 BTICKS,Use seall circles as the growth-curve ticks and label,the growth-curve ticks horizontally.,”*

10480 DATA "B*,\ GTICKS,*For growth-curve ticks, use segmsents of the constant-su®,isochrons and label the ticks paraliel to the tick
5‘,ll

10490 DATA *2°,CRT-PRINT, *Use the CRT as the printing device, rather than a®,hard-copy printer.,””

10500 DATA *3°,CRT PLOT,"Use the CRT as the plotting device, rather than a®,hard-copy printer.,”*”

10510 DATA *9",PRINTER,Use a hard-copy printer as the printing device rather,than the CRT.,"*

10520 DATA *10",HARDPLOT,Use an HP-74704 plotter as the plotting device rather,than the CRT.,**

10330 DATA *4",PEN 1,”Use pend | of the HP-7470A plotter, or the white-line pen”,"{CRT) as the plotting-pen.*,""

10540 DATA "11",PEN 2,Use pend 2 of the HP-7470A plotter.,”*,*”

10550 DATA "12",PEN SPEED,Specify the speed of the plotter pen (default value is,the fastest speed) (plotter only}.,*”

10560 DATA °5°,DATAFILE,Lcad data from a numeric or VISICALC data-file into,mesory..””

{0570 DATA “4",INORMS,Use ’normal’-size labels and sysbols.,*",*”

10580 DATA *13°,5LIDE,Use larger-than-normal labels and sysbals: useful for 33se,transparencies or other reduced reproductions.,””
10590 DATA *7*,5TART,Enter axis-names & axis-limits for plot and start,®plotting. You don’t need to press any other keys for®, just
a CRT plot.

10600 DATA "5*,STACK,Suppress X-axis label and X-axis tick-labels for more,convenient vertical stacking of plots sharing the sase, -
axis.

10610 DATA *7°,°207/204" Use 207/204 as the Y-axis of the plot.,**,*”

10620 DATA "14*,°208/204",Use 208/204 as the Y-axis of the plot.,",*"

10630 DATA N,"*,Don’t draw a lead-isotope growth-curve on the plot.,®®,"*

10640 DATA T,"",Don’t draw ticks or tick-labels to the lead-isotope growth,curve.,*®

10850 ¢

10660 HELP3: 6OSUB HELP @ RESTORE 104B0 @ NUM_KEYS=3 # BOSUB PRINT_HELP @ BOTD ADD

10670 !

10680 DATA *5°,YORKFIT,Calculate a York-type best-fit line to the last set of,'data, ¥ calculate an isochron age if appropriate.®,*”



10690 DATA *&*,RETRIN,"Add any subsequent-input points to the previcus ones,”,so that points with different plot-sysbols can be
10700 DATA pooled for a later Yorkfit or Polyfit.

10716 DATA *7",CONTINUE,Return to the input-data part of the progras.,*”,"*

10720 !

10730 HELP4: BOSUB HELP @ 60SUB 10740 & DISP & DISP @ GOTD CHOOSE_MODEL

10740 PRINT "MODEL 1: Use the Model ! solution for drawing the best-fit line and for any" @ PRINT TAB {12);"concordia-intercepts.
Model 1 assuses that the";

10730 PRINT * only cause of scatter® @ PRINT TAB (12);"is from the assigned analytical errors, The points are weighted”;

10760 PRINT TAB {12);*according to those errors only., If the probability of fit is less";TRB (12);"than 151, the assigned errors ar
e expanded until they can";

10770 PRINT " account® @ PRINT TAB (12);"for the scatter, and a Student’s-t sultiplier of the errors is used.” & PRINT

10780 PRINT "MODEL 2: Use the Model 2 solution for drawing the best-tit line and for any®

10790 PRINT TAB {12);"concordia-intercepts. Model 2 assumes that nothing is known about®

10800 PRINT TAB (12);"the reason for the scatter of the points, and so weights all points”

10810 PRINT TAB (12);"equally, with zero error-correlations. A Student’s~t sultiplier is® @ PRINT TAB (12);"always used.® & PRINT &
PRINT ’

10820 RETURN



