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ISOPLOT200 - A PLOTTING AND REGRESSION PROGRAM FOR ISOTOPE 
GEOCHEMISTS, FOR USE WITH HP SERIES 200 COMPUTERS

by 

Kenneth R. Ludwig

INTRODUCTION

ISOPLOT200 is a program designed primarily for use by iso 
tope geologists, but of value for anyone who wants to plot X - Y 
data in a simple, rapid, and flexible manner. Data can be en 
tered either from the keyboard or from datafiles produced by the 
commercially-available VISICALC program. Data can be plotted as 
a wide variety of symbols, including various error-symbols and 
polygons. ISOPLOT200 can regress data using a modification of 
the most widely-used two-error regression algorithm, and will 
calculate isochron ages or concordia-intercept ages directly from 
the regression lines. U-Pb isotope concordia plots (together 
with intercepts and errors of regression lines) are a built-in 
feature, as are single-stage growth-curves for Pb-isotope plots. 
ISOPLOT200 is intended to be simple to use, and so is provided 
with HELP screens, extensive error-trapping, and detailed 
prompts. As a result, most users will seldom need to use this 
manual.

The pedigree of ISOPLOT200 extends back several years, star 
ting from programs for HP-9830/9831 computers (Ludwig, 1979a, 
1979b, 1982). The most recent precursors are a group of programs 
written for HP-86/87 computers (Ludwig, 1983). Because of the 
much greater computational speed of the HP Series 200 computers, 
together with a much more powerful BASIC language superset and 
greater memory, it seemed worthwhile to develop a much more user- 
friendly version that would take, advantage of the hardware 
advances. Hence ISOPLOT200.

HARDWARE REQUIRED BY ISOPLQT200

ISOPLOT200 was written for Hewlett-Packard Series 200 com 
puters (Models 216, 217, 236, 9816, 9817, 9836). The required 
BASIC language version is either BASIC 2.0 or BASIC 3.0 (I've 
tried only the RAM-based versions), with the necessary language 
extensions varying according to the version (see below). You 
should have at least 750 kilobytes of RAM (before loading the 
BASIC language). The program requires an HPIB printer (at address 
701) and an HP-7475A 6-pen plotter (at address 705). For the
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BASIC 2.0 language, you must also load (using the LOAD BIN com 
mand) the two binary programs AP2_i and 6RAPH2_1, sold by HP as 
language extensions. For the BASIC 3.0 language, the following 
binary language-extension programs are required' GRAPH, GRAPHX, 
MAT, CLOCK, KBD, ERR, KNB2_0, CS80, DISC, HPIB, and MS.

The program assumes that the keyboard is the OPTION 805 
(ASCII extended keyboard character set) keyboard   the one that 
is identical to the standard keyboard of the HP-9836. I assume 
that the standard Series 200 keyboard would work with little or 
no modification, but haven't actually tried one myself.

The programs were developed using a dual single-sided 3.5" 
disk drive (model HP-9121), and should work equally well with the 
HP82905B 5.25" disk drive. The program itself is compatible with 
the HP-9122 double-sided 3.5" disk drive-' however, HP has not 
made the UISICALC program available for the double-sided disk 
drives, nor will they continue selling UISICALC for the Series 
200 at all. You can't even get a version of UISICALC for the HP- 
9121 copied onto disk that can be read by the HP-9122 drive. So 
for the present, if you use the program with the HP-9122 double- 
sided 3.5" disk drive, you'll have no way of constructing data- 
files that ISOPLOT200 can read - unless you want to write a 
program to mimic the VISICALC storage format yourself. Data 
files created by PBDAT200, a Pb-U-Th isotope data-reduction pro 
gram (Ludwig, in press) are compatible without recourse to 
v-ISICALC, however.

I've looked at CONTEXT MBA, a combination spreadsheet/word 
processing/file management/communications program that's supposed 
to be compatible with the HP-9122. Unfortunately, the documen 
tation is opaque and the program itself much too complex for easy 
use, so I'm not sure whether I'll ever have the time to modify 
ISOPLOT200 to use CONTEXT MBA spreadsheet datafiles. Or whether 
any users would bother with it either.

PRELIMINARY REMARKS ON USINS ISQPLQT200

First, you should understand some of the basic features of 
the computer   the keyboard editing keys (left, right, up, and 
down arrows), what the softkeys (k0 - k9) are for, and how to 
answer a query by the program. So if you have the time, read the 
introductory manual to the computer.
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SETTING STARTED

LOADING THE PROGRAM

To load the program (the BASIC language and required exten 
sions must aready be in memory, of course), just put the 
ISOPLOT200 disk in the default drive (the one that lights up when 
you type CAT, then press EXECUTE), type in LOAD "ISOPLOT",! and 
wait about a minute. The program will start itself.

SETTING UP THE PLOT (X-Y plots)

The first CRT-display of the program (the one that appears 
when you press the RUN key) will look something like this:

Rev. July 5, 1985 K.R. Ludwig, U.S. Geol. Survey

<««««« ISOCHRON or X-Y PLOTTER >»»»»»»

CRT PLOT CRT OUTPUT

Press CTRL C for concordia plot

SPRINTER OUTPUT! PLOTTER PLOT ! ! j HELP 

! I I ! GET DATAFILEI START

In this section, I'll discuss the use of the ISOCHRON or X-Y 
PLOTTER. If the display says CONCQJRDIA PLOTTER at the top, press 
CTRL I. If the display says PLOTTER PLOT at the upper left, 
press kl, and if the display says PRINTER OUTPUT at the upper 
right, press k0.

First, select where your plot and your printed output are to 
be sent. Softkey k0 determines whether the printed output is to 
be sent to the printer or the CRT, and toggles between the two. 
Look at the upper right of the CRT to see what the current status 
is. Notice that the k0 label will always be the opposite. This 
is because the softkey labels indicate what the softkey will do 
when pressed, not what the current status is.
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Next, select where you want the plot to appear   on the CRT 
or the plotter. The current status is indicated at the upper 
left of the CRT, and is changed (toggles from CRT to plotter) by 
pressing kl.

If you select the plotter as the plotting device, several 
more softkeys will be labelled on the bottom of the CRT, as 
shown below:

IPRINTER OUTPUTS CRT PLOT ! CHOOSE PEN ! STACKED PLOT! HELP !
I _       .  t ______       g _     _____ t  .     _ _ j _«.__«.  ...   j
!ADJ. LABELSIZE5 ROTATED PLOT ! PEN SPEED ! 6ET DATAFILE! START PLOT !

To select one of the 6 pens of the HP-7476A plotter, press 
k2. One of the bottom lines of the CRT will then ask you to 
choose a pen.

To select a pen speed (how fast the pen moves while drawing 
lines), press k7. Use the fastest speed (10) for draft plots, 
slower for final or publication quality plots. The default speed 
is the fastest.

To vary the relative sizes of the axis and tick labels of 
the plot, press k5. The default size (1) is suitable for plots 
that will not be reduced, but larger sizes are best for plots 
that will be made into 35 mm transparencies or will be signifi 
cantly reduced during reproduction.

If you select either a slow pen-speed or large labels, 
ISOPLOT200 will draw each part of the plot twice (slightly offset 
the second time to give thicker lines) to improve its clarity.

If you want the plot to be drawn vertically on the paper in 
stead of horizontally, press k6 (ROTATED PLOT).

If you want to stack plots so, that they share the sane X- 
axis (and X limits), construct the lower plot as usual, but with 
specifically-defined limits for the plot-box (see below). Then 
for the upper plot, press k3 (STACKED PLOT). Position the plot- 
box precisely over the lower box. Because you specified a 
STACKED PLOT, the upper plot will be drawn without labels for the 
X-axis or the X-axis ticks, and without the first Y-axis tick- 
label.
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Choosing the Axis Names:

When you've finished selecting the physical parameters of 
the plot with the softkeys, as described above, press the 
START softkey <k9>. The CRT display will then be=

...Use A to start superscripts or end subscripts, 
» to start subscripts or end superscripts

(press CONTINUE to use PPM Sr and PPM Rb )

Shorthand for common axis-names:

SR   Rb-Sr isochron ND   Sm-Nd isochron
PBA   Beta-Alpha plot PBG   Gamma-Alpha plot
UA   Alpha-Mu isochron UB   Beta-Nu isochron

The axis names are the names that will be labelled under the 
X-axis and to the left of the Y-axis. You can respond to the 
query in 3 different ways; (1 ) by typing in the X-axis name and 
the Y-axis name (separated by a comma) and pressing the ENTER 
key, (2) by pressing CONTINUE to re-use whatever names were used 
in the last plot (PPM Sr and PPM Rb in the above example), or (3) 
entering one of the "shorthand" codes indicated in the screen: SR 
to obtain the names for an Rb-Sr isochron plot, PBA for a
206D , .204_. 207_, 204D , . . ,Pb/ Pb - Pb- Pb plot, and so on.

You can specify superscripts or subscripts in the axis names 
by using the " symbol to start superscripts (or cancel sub 
scripts), and the # symbol to start subscripts (or cancel super 
scripts. So if you wanted the axis names looking like

07 oc
°'Sr/°D Sr and Al-0,

t. 3

you would enter the names this way:

A 87*Sr/ A 86*Sr and A1»2 A 0»3
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Entering the Plotbox Limits:

After you've entered the axis names for the plot, the CRT 
will display:

ENTER X AND Y LIMITS (CXmin.J Xnax, [Ymin,] Ynax)? 

(press CONTINUE to re-use 0, 14, .7, 1.2)

Your response to this query defines what the minimum and 
maximum X and Y values of the plotbox will be. You can enter 
just 2 values, in which case the X and Y minimum values will be 
assumed to be zero, or 4 values if at least one of the minimum 
limits is nonzero. If you just want the same limits as were used 
for the last plot, though, just press CONTINUE without entering 
any values. At this point, if your plot is to be drawn on the 
CRT, the computer will construct the plot box, tick-labels, and 
axis labels.

The format for entering values in response to a query by 
ISOPLOT200 is similar to the above example throughout the pro 
gram. Values for prompts in brackets are opt ional   a default 
value will be used if you don't enter a number for them. To 
enter several values at once (as indicated in the prompt), just 
separate the values by commas. And, for many queries, there is a 
default value or set of values that will be assumed if you just 
press the CONTINUE key without typing in a specific response.

Defining the Physical Size of the Plot:

If you requested that your plot be drawn on the plotter 
(rather than the CRT), you'll have to specify the size of the 
plot. The CRT query will be:

ENTER PLOT-SIZE,. (3-10)7 

(Press CONTINUE for default size of 8) 

(Press k4 for nonstandard dinensions/locations)
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Centered plots:

If you want a plot with a "normal" height-to-uiidth ratio 
(about the same as an 8.5" by 11" sheet of paper) and centered in 
the paper, enter a number from 3 to 10 in response to the above 
query. A value of 10 gives the largest plot that will fit on a 
8.5" by 11" sheet of paper, and a value of 3 a plot only 30% as 
large. Intermediate values give proportionately intermediate 
sizes. The default size is 8.

Uncentered plots:

If you want a plot with a different height-to-width ratio 
(perhaps only 5 cm high by 10 cm wide), or located off-center in 
the paper, press softkey k4. The CRT query will then be=

PRESS Jifi TO DEFINE THE PLOT-LIMITS FOR THE ENTIRE FIGURE AREA, 
M TO DEFINE LIMITS FOR THE PLOT-BOX ONLY

If you want to define the area that the total plot will 
occupy, including tick-labels and axis names, press k0. If you 
want to specify the location and area of the plot in terms of the 
plot box, however (the plot box is the box outlining the area 
where the data points are actually plotted), press k4. The 
latter option is particularly useful for cases where you are 
putting two or more plots on a single sheet of paper, and essen 
tial if you want to stack two plots that share the same X-axis.

Entering the plot limits:

Once you've selected how you want to define the location and 
size of the plot, the CRT will query:

ENTER PLOT-LIMITS IN mm: X-I1IN, X-MAX, Y-MIN, Y-MAX?

(max. limits are 0-249 CX] and 0-179.5 CY], 
lower-left corner of paper is 0,0)

Enter 4 values, separated by commas, to define the location 
of the lower-left and lower right limits of the plot (X-MIN, X- 
MAX), and the upper-left and upper-right limits of the plot (Y- 
MIN, Y-MAX). The lower-left corner of the paper is defined as 
X^O, Y=0. Enter your values in millimeters. The computer will 
now start constructing your plot.
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PLOTTING DATA-POINTS

THE SELECT PLOTTING-SYMBQL DISPLAY

After ISOPLOT200 has drawn the plot box, tick-labels and 
axis-names, you're ready to start plotting your data points. 
First, though, you must select a plotting symbol. The CRT dis 
play will be-'

SELECT A PLOTTING SYMBOL TO PLOT DATA 

press CTRL L to draft a phrase on the plot 

press CTRL P to dump plot to printer 

press CTRL D to dump plot to plotter 

press CTRL H for HELP 

press any key for keyboard plotting-symbol

! ERROR BOX ! ERROR ELLIPSE I ERROR CROSS ! POLYGON I OPTIONS

! SOLID LINE! CHOOSE PEN YORKFIT IGET DATAFILE ! NEW PLOT

I'll refer to this disply as the "SELECT PLOTTING SYMBOL" 
display. The bottom rows show the softkey definitions.

You can do several things from this part of the program 
besides just selecting a plotting symbol, but for now we'll 
ignore them. The simplest type of plotting symbol to select is 
just an alphanumeric one - that is, using one of the keyboard 
symbols, such as +, *, X, 0, or A, H,~5, f. To select a keyboard 
symbol, just press that key, and the computer will go on to ask 
you for the data itself.

POLYGON PLOTTING-SYMBOL

You can use a polygon for a plotting symbol, with any number 
of sides, size, and rotational orientation, either open or 
filled. Press the softkey labelled POLYGON (unshifted for an 
open polygon, shifted for a filled polygon). The CRT will then 
query:
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POLY60N-SYMBOL: ENTER tSIDES <- for star), 
[.SIZE (mm) C,ROTATION F<0-360]J

Press CONTINUE to re-use last values (20,2.5,0)

As usual, the parameters in brackets represent optional 
ones, so you can enter 1, 2, or 3 values (or press CONTINUE to 
re-use the last values entered). The number of sides can vary 
from 3 (a triangle) to a large number (in effect, giving a 
circle). The SIZE parameter refers to the diameter of the poly 
gon, in millimeters. Default is 2.5 mm. The ROTATION parameter 
refers to the angular orientation (counter-clockwise from the X- 
axis) of one of the verteces of the polygon: 0 gives a vertex at 
12 o'clock, 45 a vertex at 1=30 o'clock, 180 a vertex at 9 
o'clock, and so on. The default value depends on the number of 
sides of the polygon, and gives "conventional" orientations 
(triangle pointing straight up, square with flat side down...).

If you enter the number of sides of the polygon as a 
neoat ive value, the polygon will be drawn "puckered in" at each 
side, to give a "star"-shaped figure (figure 1). So if you enter 
the number of sides as -5 instead of 5, the plotting-symbol will 
be a 5-pointed star.

PLOTTIN6-SYMBOLS THAT INDICATE ERRORS

There are 3 plotting symbols that you can use to indicate 
the errors of the points on the plot-' error-box, error-cross, and 
error ellipse. If you select one of these symbols, ISOPLOT200 
will need to know estimated errors for each of your points. If 
you select the error-ellipse symbol, ISOPLOT200 will also need 
the correlation between the X- and Y-errors. If you don't know 
how to estimate the error-correlation, the following relationship 
may help:

Rho - (E E2 -~E2 >/<2E E ) 
y z x y

where Rho is the correlation between the X and Y errors,

5 percent errors in X, Y, 

Z = Y/X. Error correlations are zero if the error in X

x' y' 

and Z, respectively, andand E ar
z

Y/X. Error correlations are zero if the error in X doesn't 
tend to increase with the error in Y. If the error correlations 
are much greater than about 0.5, don't use error box or error- 
cross symbols, because these symbols will convey a misleading 
impression as to the actual area of uncertainty on the plot.
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To use an open error box or error ellipse, just press the 
labelled softkey. To get filled error-box or error ellipse sym 
bols, press the labelled softkey with the SHIFT key.

ENTERING DATA FROM THE KEYBOARD

As soon as you select a plotting symbol, the CRT will clear 
and display:

PLOTTING-SYMBOL IS *

2-SIGMA X-ERRORS
INPUT DATAFILE SET Is AS 1st SET, LAST SET-ASTERISK
<e.g. 2.12* or 2.12;15.18»)
[use *L or *R to label data-file name to (Deft or (R)ight of point]

SET* 87Rb/8BSr %err 87Sr/86Sr Xerr RHO

*1: 87Rb/8BSr, CXerr.1 87Sr/8BSr C,Xerr] C.err-corr.l (CONT WHEN DONE)

The axis names and plotting symbols are only examples, of course.

To enter the X- and Y-values for your data points, just type 
in the two numbers, separated by a comma, then press the ENTER 
key. To include the errors with the points (necessary for error 
plotting-symbols or for a later Yorkfit), enter 4 values separ 
ated by commas, in the format X, X-error, Y, Y-error. The de 
fault error format is at the 2-sigma level and in percent (but 
can be changed-- see a later section). If no error correlations 
are entered (an optional 5th value), they are assumed to be zero. 
If the errors for all of the points to be entered are the same, 
don't bother entering them at this point - you'll be asked to 
enter them as a group later.

When you've entered all of the points that you want plotted 
with the particular plotting-symbol or pen color that you chose 
earlier, press CONTINUE. If you're using an error-symbol (error 
box, error cross, or error ellipse) as the plotting symbol and 
you didn't enter values for some of the errors, the computer will 
query:

ENTER X-Xerr, Y-Xerr C,Err.-Corr.3 FOR SETS WITH ZERO ERRORS?

Enter the values requested. Note that, again, the error 
correlation is an optional value, and also that the assigned 
errors must be nonzero.
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The computer will then display a list of the data-point 
values that you just entered, and query:

SET TO BE CORRECTED? (CONTINUE IF OK)

Check the displayed list for errors, and if you made any, 
enter the sett (shown to the left of the X- and Y-values) of one 
of the incorrect data points. Enter the correct values when 
requested, then continue with the editing process until all of 
the values are correct. Press CONTINUE, and the data points will 
be plotted.

THE ADD SCREEN

After the data points are plotted this display will appear 
on the CRT:

PRESS GRAPHICS TO VIEW PLOT, ALPHA TO VIEW THIS SCREEN

PRESS ADD TO INCLUDE THESE POINTS WITH OTHERS FOR A YORKFIT

PRESS DELETE TO DELETE A POINT FROM THE LAST SET

PRESS NEW POINTS TO PLOT A NEW BATCH OF POINTS

PRESS CTRL L TO DRAFT A PHRASE ON THE PLOT

PRESS YQRKFIT FOR YORKFIT

PRESS NEW PLOT TO START A NEW PLOT

(press NEW POINTS if you just want to return to the data-entry screen)

At this point, you can choos^e to plot more points, do a 
Yorkfit, or abandon the current plot and start a new one. If 
your plot is on the CRT, you can toggle between the graphics 
display and the alphanumeric display (the one above) with the 
GRAPHICS and ALPHA keys to the upper-right of the keyboard. If 
you press the NEW POINTS softkey, the program will return to the 
"SELECT PLOTTING-SYMBOL" display, and any additional data points 
that you enter will be counted as a new batch for regression-line 
purposes.

But if you want to plot more points (perhaps with a differ  
ent plotting-symbol or pen color) that are to be pooled with the 
just-plotted points for a later Yorkfit (or other regression), 
press the ADD softkey.
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If you don't want to include (for subsequent Yorkfit or 
other regression) one or more of the points that you just 
plotted, press the DELETE softkey. The CRT will ask you which 
point to delete.

LABELLING WORDS OR PHRASES ON THE PLOT

You can have the program draft any phrase you want anywhere 
on the plot by pressing the CTRL L key from the "SELECT PLOTTING- 
SYMBOL" display or the "ADD POINTS" display. The CRT will query:

(PRESS CONTINUE TO ESCAPE)

CHAR.-HEIGHT? (axis tick-labels were 4) C, ROTATION]

Enter at least one value: the height of the letters in milli 
meters. You can specify the rotational orientation (countei  
clockwise from the X-axis) of the phrase with an optional second 
value. So an input of

5,90

specifies a phrase whose characters are about 5 millimeters high
and oriented vertically (parallel to the Y-axis. If you entered
just 5, the phrase would be oriented horizontally.

After selecting the size and rotation of the phrase, the CRT 
will instruct you to move the cursor (for a CRT plot; the cursor 
is a cross-shaped symbol) or the pen (for a plotter plot) with 
the KNOB to indicate where the lower right corner of the phrase 
is to be located. Or you can type in a specific X-Y coordinate 
by pressing the ENTER X-Y softkey. Once you've specified the 
location of the phrase, just type it in and enter it with the 
ENTER key. You can specify superscripts or subscripts with the A 
and * keys, just as in the axis labels. You can also specify the 
+ symbol with the characters +/-.

STORING AND RETRIEVING DATA FROM DATA FILES

You can use the commercially available VISICALC program to 
construct, edit, and store datafiles that can by read by 
ISOPLOT200. The VISICALC data file must conform to a specific 
format to be compatible with ISOPLOT200, however. This format 
requires that:

1) the column-width be 9 characters (the VISICALC default);
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2) the column names must appear above any data, and directly 
overlie a line of repeating equals-signs (=========);

3) the column names may occupy up to 2 cells above the 
repeating equals-signs;

4) the first 2 columns (A and B) are used for sample names 
only;

5) no more than 200 rows and 50 columns are allowed;

6) the first row of the spreadsheet can be used as a file 
title (up to 80 characters) to identify the data file;

7) the file must be stored as a /PF file, not as a /SS file.

8) the file must be stored while the PRINTER WIDTH is de 
fined as 80.

9) the file name (as stored on the disk) can include only 
the characters A through Z (caps or lower case) and 
numbers 0 through 9.

Because /PF files can't be edited, you should also store the
VISICALC file in the normal way - as an /SS file. To make sure
that the printer width is 80, type /PN, enter 7 (the printer
select-code), enter 1 (the HPIB address), then enter 80.

ACCESSING DATA FILES FROM ISOPLOT200

To get data from a data file, press the softkey labelled 
GET DATAFILE from either the initial display or the "SELECT 
PLOTTING SYMBOL" display. The CRT will then display:

 14-
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Press k0 for a catalog of the disk in the left-hand drive

Press kl for a catalog of the disk in the right-hand drive

Press kl or CTRL H for HELP

Press k3 to print out the datafile-data on the printer

Press k4 to load a Uisicalc datafile into memory

Press k9 to escape.

(No datafile currently in memory) 
DISPLAY ON CRT ONLY

TCAfAL6G"Drv"i0TCATALOG""Drv~5IT HELP T"PRINT"DAT A~"7LOAD""DA? AFILEl
I « « ___  «   »« * **  »  «   »  » I « « « « « « « « «  «M «M « «    I      *« »           »   «           J «  *M   » *M MM *M « «   »«  *M *^   » I   »  »  » »« « «     »  »*   »  » I

I \ ! !SCRATCH FILE ! ESCAPE !

To access data from a data file, if you're sure of its name, 
press k4. If you're not sure of the name of the file you want, 
or if you want to see what files are present on a disk, press 
either k0 or kl. The CRT will then show the names of all of the 
files on that disk, and indicate those files which are compatible 
with ISOPLOT200 by highlighting their names. You can then choose 
one of the compatible files just by entering the number of that 
file, as shown on the CRT.

Once you've chosen a data file to access, the computer will 
search for and display a list of all of the column names (head 
ings) for that file. You must then select either 2 columns (X 
and Y), 4 columns (X, X-error, Y, Y-error), or 5 columns (X, X- 
error, Y, Y-error, error-correlation) to get data from.

The computer will then get the data from the disk, and 
printout the values either on theJSRT (default) or the printer 
(if you pressed k3 on the initial GET-DATAFILE display to specify 
the printer as the datafile output device).

USING DATA FROM DATA FILES

To plot data from a data file, you need only refer to the 
data by "set numbers", where the set number of a data point 
corresponds to its row in the VISICALC spreadsheet, and is 
printed out when the data file is accessed by ISOPLOT200. For 
example, after you've selected a plotting symbol, the CRT display 
will be:
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PLOTTING SYMBOL IS ERROR-ELLIPSE 

2-SIGMA X-ERRORS

INPUT DATAFILE SET *s AS 1st SET, LAST SET-ASTERISK
(e.g. 2,12* or 2,12;15,18»>
[use *L or *R to label data-file name to (Deft or (R)ight of point]

To plot the data for set number 5, enter 5*; to plot the 
data for sets 5,6,7,8,9, and 10, enter 5,10*. To plot data for 
sets 5,6,7,8, and 15,16,17, enter 5,8;15,17». In other words, 
indicate continuous sequences of sets with a comma, separate 
different continuous sequences with a semicolon, and always add 
an asterisk at the end. It's OK to mix data file and keyboard- 
entered data, of course.

You can have the computer label each point with the appro 
priate sample names (from columns A and B in the spreadsheet > by 
adding an L or an R to the right of the asterisk. An L will 
result in the names being labelled to the left of the data point, 
an R to the right of the data point. It's up to you, of course, 
to beware of any over-writing that this causes.

Using Keyboard-Entered Data as a Temporary Data File:

If you're entering data-points from the keyboard, and would 
like to temporarily "file" those data-points for subsequent re- 
plotting (perhaps you didn't get everything perfect the first 
time?), you can do so in the following way. First, press the GET 
DATAFILE softkey (present in the initial CRT display and the 
"SELECT PLOTTING-SYMBOL" display). If the GET DATAFILE display 
indicates that there is a data file currently in memory, press 
the SCRATCH FILE softkey. ESCAPE from this screen.

With no data file in memory, each data point that you enter 
is added to a temporary data file, J.n the sequence that you enter 
the points. Only the last batch of~data that you enter will be 
saved, so that the file will consist only of N points, where N is 
the highest set-number that you entered. In other words, if you 
type in the X-Y values for 20 data points, press the NEW POINTS 
key, then type in another 10 X-Y values, the temporary data-file 
will consists of the second set of 10 points plus the first- 
entered points 11 through 20.

To re-plot these points, just treat them as points in a data 
file with sample numbers 1 through 20.
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YQRKFITS OF DATA 

YORKFIT "MODELS"

A "Yorkfit" refers to a linear regression using the general 
algorithm developed by Derek York (York, 1969), that weights each 
point according to both its X- and Y-errors and its X-Y error 
correlation. ISOPLOT200 uses both the original York algorithm 
and a few modifications, depending on the type of data that you 
are working with and the amount of scatter that the data shows 
about a straight line. Each of these modifications, called 
MODELS by ISOPLOT200, makes different assumptions about the 
reason for the scatter of the points from a straight line.

The MODEL-1 Yorkfit (York's original algorithm) assumes that 
the only cause of scatter from a straight line is the errors that 
you assigned to the points, and weights the points proportional 
to the inverse square of these errors. A test of this assumption 
is provided by the PROBABILITY OF FIT value calculated by 
ISOPLOT200. If this value is reasonably high (more than 0.15 to 
0.2), then the MODEL-1 assumptions are probably (but not certain 
ly) justified. If this probability is low (less than 0.2), how 
ever, you may choose another model. The MODEL-1 errors are 
calculated using the maxinum-likelihood algorithm of Titterington 
and Halliday (1979).

A MODEL-2 Yorkfit assigns equal weights and zero error- 
correlations to each point. This is probably seldom valid in 
terms of any physical model, but at least avoids the mistake of 
weighting the points according to analytical errors when it is 
clear that in fact some other cause of scatter is involved.

A MODEL-3 Yorkfit assumes that the scatter is due to a 
combination of the assigned errors plus a normally-distributed 
variation (of unknown magnitude) in the Y-values. This model 
(similar to the Model 3 algorithm of Mclntyre and others, 1966) 
may be realistic in the case of Rb-Sr isochron data for young 
rocks, where one may expect that the initial 87/86 ratio may have 
been different for each sample. Fjor this model, ISOPLOT200 will 
solve for the unknown Y-variation as-well as the best-fit line, 
so you can judge if the solution is realistic.

A MODEL-4 Yorkfit is used only for U-Pb isotope data on the 
Concordia diagram. This model assumes that the points scatter 
due to a combination of the assigned errors plus errors in the 
207/206 values that increase linearly from the upper concordia- 
intercept to the lower concordia-intercept (or vice-versa). This 
model (see Davis, 1982, for another approach to this problem) may 
be appropriate for cases where a multi-episodic disturbance is 
suspected (in which case the closer a point is to the upper 
intercept the greater its weight), and cases where significant 
inheritance is suspected (in which case the closer a point is to
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the lower intercept the greater its weight). You may choose 
whether the lower concordia-intercept or the upper concordia- 
intercept is to be the age of interest.

The program will always attempt a MODEL-i fit first. In the 
Yorkfit printout, the A PRIORI errors are the errors in the slope 
and intercept calculated only from your assigned errors for each 
point. In other words, no matter how much the points scatter 
from a straight line, the ft PRIORI errors will remain the same. 
The INCLUDING SCATTER errors, however, are calculated from the 
actual scatter of the points from the line, so the less the 
scatter, the lower the INCLUDING SCATTER errors.

How the 95%-confidence limit errors are calculated depends 
on the probabilility that the assigned errors for the points can 
account for the observed scatter. If this probabilility is 
greater than 0.15, the 95%-confidence limit errors are simply 
1.96 times the A PRIORI errors (1.96 is the Student's-i value for 
infinite degrees of freedom   the reason for this is discussed 
by Brooks and others, 1972). If the probability is less than 
0.15, the 95%-confidence limit errors are t times the INCLUDING 
SCATTER errors, where i_ is the Student 's-t. value for N-2 degrees 
of freedom (N * number of points). If you choose the MODEL-1 
Yorkfit when the probability is low, you are in effect assuming 
that the true analytical errors are greater than your original 
estimate by some unknown factor, but that the relative X- and Y- 
errors, and the error-correlations, are still valid.

The MODEL-3 Yorkfit is offered as an option if the program 
recognizes, from the axis names, that you are plotting isochron 
data for Rb-Sr, Sm-Nd, U-Pb (238/204 - 206/204 or 235/204 - 
207/204), or Th-Pb (232/204 - 208/204). The 95%-confidence 
limit errors are calculated from i times the INCLUDING SCATTER 
errors, where the t. value is for N-2 degrees of freedom. The 
MODEL-2 95%-confidence limit errors are also calculated in this 
way.

The MODEL-4 Yorkfit is offered only for Concordia-diagram 
data, and only for data-sets with^at least 6 points. The 95%- 
confidence limit errors are calculated by multiplying the 
INCLUDING SCATTER errors by the i value for N'-2 degrees of 
freedom, where N' is a number that is in general less than the 
actual number of points. This approach seems necessary because 
of the way in which the MODEL-4 algorithm weights the points 
the more concordant the point, the greater its weight. In the 
extreme case, with 2 nearly concordant points plus any number of 
much more discordant points, the algorithm in effect pays atten 
tion only to the 2 most-concordant points and ignores the rest. 
Obviously in this case, the true degrees of freedom are much less 
that the apparent degrees of freedom. To take this into account, 
N* is calculated by assigning each of the 2 most-concordant 
points a "point value" of exactly 1, and all of the rest of the
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points a fractional "point value" based on their weight relative 
to the second-most concordant point.

The effect of this procedure (which is intuitive rather than 
mathematical ) is to drasticaly reduce the degrees of freedom 
assigned to many data sets, especially if 1 or 2 of the points in 
the data set are much more concordant than the rest. So the data 
sets which are roost appropriate for the MODEL-4 approach are 
those with a large number of points that are relatively evenly 
spaced along a linear trend. Data sets with few points will tend 
to have MODEL-4 errors that are very large, due to the large 
(perhaps several tens or hundreds) Student's-i, multiplier in 
voked. You can tell the value of N 1 used by the algorithm from 
the printout, which refers to the NUMBER OF EQUIVALENT "POINTS".

OBTAINING ISOCHRON AGES FROM YORKFIT LINES
*"?/!RC *?fTi A

If your plot is an isochron plot (including Pb/ Pb-
207_, ,204-, , 204_. .206_. 207D , .206_, . ., . . ..Pb/ Pb and Pb/ Pb- Pb/ Pb), the computer will auto 
matically calculate an isochron age and error from the Yorkfit 
results. The decay constants used are those recommended by the 
I.U.G.S. Subcommission on Geochronology (Steiger and Jager, 
1977).

RE-USING YORKFIT POINTS and PLOTTING ERROR-ENVELOPES

After ISOPLOT200 has completed a Yorkfit, the softkeys will 
be defined as:

HELP ! I I ADD POINTS I CONTINUE I
______________ j ______________ | _____________ t _____________ | _____________ |
ERROR ENVELOPE! ! !DELETE POINTS I NEW PLOT !

If you press CONTINUE, you will return to the "SELECT 
PLOTTING-SYMBOL" display, and any any new data-points that you 
enter will count as a new "set" of points for subsequent Yorkfits 
or other regressions. If you want to either add to or delete 
from the set of points that was just Yorkfit, press the approp 
riate softkey. If you want to plot the 95%-confidence limit 
error-envelope about the Yorkfit line, press the ERROR ENVELOPE 
softkey. You can request that the error-envelope be drawn, 
incidentally, by pressing CTRL E from most of the CRT displays 
that have to do with data entry.
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SELECTING A DASHED OR SOLID YORKFIT LINE

The Yorkfit line will be drawn as a dashed pattern (figure 
2), unless you specify a solid line by pressing the SOLID LINE 
softkey from the "SELECT PLOTTING-SYMBOL" screen. The dashed 
pattern will change with each successive Yorkfit that you request 
for a given plot.

THE OPTIONS SCREEN

The OPTIONS screen (available from the "SELECT PLOTTING 
SYMBOL" screen) allows you to fit a curve to data, change the 
error-input format, store a CRT plot on a disk, or recall a CRT 
plot from a disk. The softkeys are labelled as follows:

MISCELLANEOUS OPTIONS

"~L6AD~PL6fTABS""ERR6R§T"%~ERR6RS"""'T"I::SIG""ERRSF2 ::SIG"ERRST
_ _._ ____ i.._._____ i ___.__.__ i __________ i ___________ i__________ ( ____ ___ ( _ _|_ ___ _ |_ ___ _____|
STORE PLOT! EXPO FIT ! LOG FIT i POLYFIT i ESCAPE !

The EXPO FIT, LOG FIT, and POLYFIT options will fit a least- 
squares curve to the last set of plotted data, of the form

Y=A*E <B * X> CEXPO FIT], Y=A*LOG(B*X) CLOG FIT], or a polynomial of 
order 1 to 4.

The % ERRORS, 1-SIG ERRORS, and 2-SIG ERRORS options allow 
you to change the error-input format from the default one of 2- 
sigma(%) to the 1-sigma level and/or absolute rather than percent 
errors.

The LOAD PLOT and STORE PLOT options allow you to store the 
image of a CRT plot on a disk, or to retrieve that image from a 
disk. This way, you can store a plot with data-points for later 
retrieval and possible additional plotting.
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CREATING CONCORDIA PLOTS

If your plot is a concordia plot ( 206Pb/ 238U - 20?Pb/235U>, 
you'll find a few differences from the normal X-Y plotting rou 
tine. First, if the program is in the ISOCHRON or X-Y PLOTTER 
node, you must return to the starting screen (NEW PLOT softkey 
from the "SELECT PLOTTING-SYMBOL" screen). When the initial 
ISOPLOT200 screen is present, press CTRL C to indicate a concor 
dia plot. Set up the plot in the usual way (CRT or plotter, pen- 
number, et cetera), then press the START PLOT softkey. The 
program will then ask you to define the limits of the plot in 
terms of aoes. rather than X-Y values. The display will be =

ENTER AGE LIMITS AS: CMIN. AGE,3 MAX. AGE 

(or press CONTINUE to define in terns of X and Y limits)

If you enter 1 value only, the minimum age to be shown on 
the concordia plot is assumed to be 0. If you enter 2 values, 
the plot will show ages from about the first value to about the 
second value (generally, a slightly larger age-range so that the 
axis-ticks will start and end on reasonable numbers).

If you want to define the plot limits in terms of the actual 
X- and Y-values, though, just press CONTINUE in response the the 
query, and you can do so.

The concordia curve can be drawn with 2 kinds of ticks and 
tick-labels'- ticks as small circles labelled horizontally to the 
left of the tick, and ticks as short dashes normal to the concor 
dia curve, with labels above and colinear with the ticks. You 
can select which style you want from the initial screen, where 
softkey k3 will be labelled either DASH CTICK or CIRCLE CTICK

An additional feature of both the "SELECT PLOTTING-SYMBOL" 
and "ADD POINTS" screens for concordia plots is the option to 
force the next Yorkfit through a given age on the concordia 
curve. The added prompt is-- ^

press CTRL F to force the Yorkfit line through a point on concordia

After pressing CTRL F, the CRT will ask you the age that you wish 
to force the Yorkfit line through.

Also, after any Yorkfit, the program will calculate the 
concordia intercepts of the Yorkfit line and its associated 
uncertainties, using the algorithm of Ludwig (1980). These 
intercepts will be labelled on the lower-left corner of the plot 
(optional if a plotter plot), with the labels for each successive 
solution for a given plot stacked on the previous one.
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OBTAINING GROWTH CURVES FOR Pb-ISQTQPE PLOTS

T* i *   -*u D , ,204DU 206 D,.204DUIf your plot is either a Pb/ Pb- Pb/ Pb or a
208_, ,204_, 206_, .204_, . ...

Pb/ Pb- Pb/ Pb plot, after drawing the plotbox and
labels the computer will ask;

PRESS kfi TO GET A STACEY-KRAMERS GROWTH-CURVE,

PRESS LL TO GET SOME OTHER SINGLE-STAGE GROWTH-CURVE.

PRESS kja TO DECLINE ANY GROWTH-CURVE.

If you press k0, the computer will draw a single-stage Pb- 
isotope growth-curve on the plot using the constants suggested by 
Stacey and Kramers (1975). If you press kl, the computer will 
ask you to define your own single-stage growth curve, in terms of 
the starting age, the initial isotope ratios, the Mu of the 
source, and (for 208/204 - 206/204 plots) the Th/U of the source.

DUMPING A CRT PLOT TO THE PLOTTER OR PRINTER

You can obtain a hard copy of any CRT plot by requesting 
that the CRT plot be "dumped" to either the printer or the 
plotter. Press CTRL P from the "SELECT PLOTTING SYMBOL" screen 
to dump the plot to the printer. This will only work, inciden 
tally, if the printer is one of the types that can accept direct 
graphics-dumps, such as the HP-2225 ThinkJet printer. The HP- 
829056 dot-matrix printer is not such a printer. To dump the CRT 
plot to the plotter, press CTRL D from the "SELECT PLOTTING 
SYMBOL" screen. The plot will be transferred to the plotter 
using plot-size 8 and pen-number 1.
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FIGURE CAPTIONS

Figure 1= X-Y plot showing various plotting symbols. Top left
row - alphanumeric (keyboard) symbols; top right row - 
polygon symbols; lower - error symbols. Curve is a 
polynomial fit through the dots. Plot size is 6.

Figure 2- Concordia plot with Yorkfit line through error-ellipse 
symbols. Oblique-dash concordia ticks.

Figure 3: Pb-isotope plots created with the "nonstandard" plot- 
size option and the STACK option for the upper plot. 
Growth curves are standard Stacey-Kramers (Stacey and 
Kramers, 1975).
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flPPEHDIX -- PROGRRH LIST OF ISOPLOT200

fj j «********»**«**»***X*X#** ISOPLOT200 4HHHHHHHHtWHHHtW«*«*X**XX*******XX

7 !
8 ! K.R. Luduig, U.S. Geological Suruey Open-file Report 85-513.
9 !
12 Rev$=' Dug 16, 1985" ! Uersion EL
21 ! Progran for plotting and regression isotopic and other X-Y data,
30 ! including Concordia data.
36 !
12 ! For a Series 200 Hewlett-Packard computer (9816,9817,9826,9836),
18 ! operating under BfiSIC 3.0.
5* !
60 OPTION BflSE 1
66 !
72 Hs$(0)=":HP9121,700,0" ! Oual single-sided 3.5" driue.
78 Hs$<l>=":HP9121,?00,r ! " " "
81 Hp82905=l ! flssune an HP82905b printer.
90 !
96 OUTPUT KBO;'SCRfiTCH KEY ";CHR$(255)&CHR$(88); ! undefine any softkey typing-aids
102 TRUCE OFF
108 !
111 COH/Plotboxl/ Xnin,Xnax,Ynin,Y«ax,Liftxl,Lifix2,Liftyl,Li«y2,Xspred,Yspred,Xloc,Yloc,Xm,Ym,NxJ[323,Ny_$C323,Nx$C323,Hy$C323,Hx
0$[103,NyO$C103,Double
120 COn /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
126 COn /Plotbox2/ Nxr$[323,Hyr$[323,Plotdey(2),Pr(2),Plotter,Plotter_dunp,flr,Tht,Lht,Ticksize,Xl,Yl,Xend,Yend,Speed$C13,Crt,Hardpl
ot,Cpen,Xgu,Ygu
132 COn /Plotbox3/ Of_xnafie$E183,Of_ynafie$[183,Ofile,Stack
138 COn /Concordia/ fige_nin,flgejiax,Ctick,Oblique_tick
111 COn /Yorkfitl/ Xy(201),Yu(201),Ex(201),Ey(201),RO(201),N,Haxyor,Hn,Prtr,Ea$[183,Eb$[183,Er$[183
150 COH /Yorkfit2/Xerr(201),Yerr(201),Sig,Line(12,2),Percent,Nlines ! H_interlabels,Cint(8) ! Solid_line,Cache_cint(3,8),Cache_fi5wd(3)
156 COn /Yorkfit3/ Slope,Errsl,Inter,Errint,X_bar
162 COn /Printplot/ Printer_ok,Plotter_ok
168 COnCplot,Uc(201,5),N$(201)C183,File$tl63,Gfile$[163,Polysides,Polysize,Hp82905,Polyrot,ns$(0:l)C133
171 OIH Key$[23,Crud$[373,Snane$(50)[183 ! Cache_snafle$(50)[183
180 OIH Cache(20l,5),Synb(20l,5),Letter$(25)C803,Letter(25,1)
186 INTEGER Crt_plot(7500),L_r(50),Cache_l_r(50)
192 OIH Iso$[813,Cpl$C813,Nv(5),R$C503,Re$C503,Sp$[203
198 Iso$=CH«$(129)&RPT$C ",17)a'««««« ISOCHROH or X-Y PLOTTER »»»»»"&RPT$<" ",17)5CHR$<128)
201 Cpl$=CHR$(129)&RPT$(" ",19)5"<««««« CONCOROIfi PLOTTER »»»»»>"&RPT$( U B ,19)5CHR$(128)
210 Sp$=RPT$(" ",20)
216 Plotter_nodel=7175
222 DflTfi IMPROPER RESPONSE OR NUHBER OF UflLUES.Xerr^-SIGtlfi," Z-ERRQRS",!,2,1,705,0
228 OfiTfi 1,1,1,2.5,20,201,200,0,1,0,1,.12,1
231 RESTORE 222
210 REfiOCrud$,Er$,Ea$,Eb$ tPercent,Sig,Plotdev(*),Hardplot,Plotter,Pr(l),Prtr,Polysize,Poly5ides
216 REHO Haxnun,Haxyor,Plot_started,Crt,Hardplot,Ticksize,Offset,Cpen
252 Haxpen=2*(Plotter_fiodel=7170)*6»(Plotter_nodel=?175) ! S pens in plotter
258 PRINTER IS CRT
261 OEG
270 6INIT
276 !
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282 RedrausDRTfl 0,0,0,0,0,0,0,0,0,1,1,0,9,05
288 RESTORE Redraw
291 RERO Stack,Sizetype,Plotter_dunp,Solid_line,Nhne5,N_interlabels,Oblique_tick,Nphrases,Bvpass,Pr(2),Prtr,C_ct,Penspeed,Speed$
300 OFF DELRY
306 DE6
312 Clear
318 IF Hardplot THEN PEN 0 ! Put plotter-pen away if out
321 !
330 Begin.-Clear ! Set up initial screen & options
336 Rlpha
312 OFF KEY
318 NeuploH
351 Slope=0
360 PRINTER IS CRT
366 !
372 PRINT TRBXY(l,l);"Rev. ";Reu$;TRB(51);"K.R. Luduig, U.S. Geol. Survey"
37B IF TicksizeOl THEN OISP "RELRTIUE LflBEL-SIZE =";Ticksize
381 IF Hardplot THEN
390 PRINT TRBXY(1,1);"PLOTTER PLOT"
396 IF RotateJO THEN PRINT TflBXY(l,7);"ROTRTED PLOT"
102 IF NOT Rotate_90 THEN PRINT TRBXY(1,7);"
108 IF Stack THEN PRINT TRBXY(1,8);"SUPRESSED X-RXIS a X-TICK LRBELS"
111 IF NOT Stack THEN PRINT TflBXY(l,8>;"
120 ON KEY 5 LRBEL "ROJ. LRBELSIZE" GOTO Labelsize
126 ON KEY 1 LRBEL " CRT PLOT" GOTO Crtplot
132 ON KEY 2 LRBEL " CHOOSE PEN" GOTO Choose_pen
138 ON KEY 7 LflBEL " PEN SPEED" GOTO Penspeed
111 IF NOT Cplot RND NOT Stack THEN ON KEY 3 LRBEL " STRCKED PLOT" GOTO Stack
150 IF NOT Cplot UNO Stack THEN ON KEY 3 LflBEL "UNSTRCKED PLOT" GOTO Stack
156 IF RotateJO THEN OH KEY 6 LRBEL "UNROTRTED PLOT" GOTO Rotate_plot
162 IF NOT Rotate_90 THEN ON KEY 6 LRBEL " ROWED PLOT" GOTO Rotate_plot
168 ELSE
171 PRINT TRBXY(1,1);"CRT PLOT"
180 ON KEY 1 LRBEL " PLOTTER PLOT" GOTO Hardplot
186 ON KEY 3 LRBEL "" CRLL Clunk
192 ENOIF
198 IF Prtr=l THEN
501 PRINT TRBXY(67,1);"CRT OUTPUT"
510 ON KEY 0 LflBEL "PRINTER OUTPUT" GOTO Hardcopy
516 ELSE
522 PRINT TRBXY(67,1);"PRINTER OUTPUT"
528 ON KEY 0 LRBEL " CRT OUTPUT" GOTO Display
531 ENOIF
510 IF Cplot THEN
516 PRINT TRBXY(l,2);Cpl$
552 PRINT TflBXY(l,17);FNCenter$("Press HaFNUn$("CTRL I")8" for isochron or other X-Y plot")
558 IF Oblique_tick THEN
561 PRINT TRBXY(25,1);"OBLIQUE-ORSH CONCOROIR TICKS"
570 ON KEY 3 LflBEL " CIRCLE CTICK" GOTO Nornaltick
576 ELSE
582 PRINT TRBXY(25,1);"HORIZ.-CIRCLE CONCORDIR TICKS 8
588 ON KEY 3 LRBEL " DRSH CTICK" GOTO Obliquetick
591 ENO IF
600 ELSE
606 PRINT TRBXY(l,2);Iso$
612 PRINT TRBXY(l,17);FNCenter$("Press 'aFNUn$("CTRL C")5" for concordia plot")
618 END IF
621 !
630 ON KEY 1 LRBEL " HELP" GOTO Calljelpl
636 ON KEY 9 LRBEL " STRRT" GOTO Go
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612 ON KEY 8 LflBEL ' 6EI DfilfiFIlT GOIO Getjatafile
618 !
651 Reactl:ON KBO GOTO Keysl
660 GOTO 660
666 !
672 Keysl:K=FN6et_key ! trap non-softkey press
678 OFF KBO
681 !
690 SELECT K
696 CflSE 8 ! CTRL-H key pressed
702 Call_helpl:Helpl(Cplot)
708 GOTO Begin
7H CflSE -6? ! CONTINUE key pressed
720 GOTO Go
726 CflSE 3,9 ! CTRL-C or CTRL-I pressed
732 Cplot=(K=3>
738 BEEP 110,.1
711 GOTO Begin
750 CflSE -185,-WS ! CTRL-k9, CTRL-CONTINUE
756 IF Hardplot THEN
762 Bypass-1 ! (don't draw plotbox)
768 GOTO 60
771 ELSE
780 Clunk
786 ENO IF
792 CflSE ELSE
798 Clunk
801 ENOSaECT
810 GOTOReactl
816 !
822 Go: ! request operator to define plotbox & then draw plotbox
828 OFF KEY
831 OFFKBD
810 IF Crt THEN Ticksize=l
816 Double=Hardplot*(Penspeed<=6 OR Ticksize)=l.5)*(NOT Bypass) ! draw sone parts of plot twice if slow penspeed or large label-siz
e
852 CULL Plotbox(Crud$,Cplot,Rotate_90,Bypa5s,Plot_started,Escape)
858 IF Escape THEH Begin
861 IF Cplot UNO HOT Bypass THEN CflLL Concordia ! draw & label concordia
870 IF NOT Cplot THEH CflLL Pbgrowth
876 IF Plotterjunp THEH RETURH
882 PEHO
888 GOTO Startplot
891 !
900 StacksStack=NOT (Stack) ! suppress X-axis label & X-axis tick-labels?
906 BEEP 110,.1
912 GOIO Begin
918 !
921 Hardcopy:BEEP 110,.1 ! Use printer as printing deuice
930 Printer_ok=l
936 ON TIHEOUT 7,.1 CflLL Printer.tineout
912 PRIHTERIS701
918 PRINT
951 IF Printer.ok THEN
960 OFF TIHEOUT
966 Pr(2)=701
972 Prtr=2
978 ENO IF
981 PRINTER IS CRT
990 GOTO Begin
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996 ! 
1002 !
1008 Rotate.plot:Rotate_9Q=NOT (Rotate_90) ! Rotated plot? 
1011 BEEP 110, .1 
1020 GOTO Begin 
1026 !
1032 Oisplay:BEEP 110, .1 ! Use CRT as printing device 
1038 Pr(2)=CRT 
1011 Prtr-1 
1050 PRINTER IS CRT 
1056 GOTO Begin 
1062 !
1068 Hardplot:BEEP 110, .1 ! Use HP-7175R as plotter 
1071 Plotter=Plotdeu<2) 
1080 Plotter_ok=l
1086 ON TIHEOUT ?,.! CRLL Plotterjineout 
1092 PLOTTER IS Plotter,"HPGL" 
1098 IF Plotter.ok THEN 
1101 OFF TIMEOUT 
1110 Hardplot=l 
1116 Crt=0 
1122 PENO 
1128 END IF 
1131 GOTO Begin 
1110 !
1116 CrtplotrDISP FNH$("CRT 6RRPHICS")&Sp$ ! Use CRT as plotter 
1152 BEEP 110, .1 
1158 Plotter=l 
1161 Hardplot=0 
1170 Crt=l 
1176 GOTO Begin 
1182 !
1188 Nor«altick:0blique_tick=0 ! for a concordia plot, use an "o" for the concordia tick 8. label the ticks horizontally 
1191 BEEP 110, .1 
1200 GOTO Begin 
1206 !
1212 Obliquetick:0blique_tick=l ! for a concordia plot, use a short dash for s tick, perpendicular to the concordia curve, labelled 
parrallel to the dash 
1218 BEEP 110, .1 
1221 GOTO Begin 
1230 !
1236 Labelsize:Ticksizesl ! adjust the relative size of the axis labels, tick labels, & alphanuneric plotting synbols 
1212 OFF KBD 
1218 OFF KEY 
1251 Clear
1260 PRINT USING "6/,K,2/,KYENTER R NUMBER TO REDEFINE THE RELRTIUE SIZE OF THE PLOT LRBELS",'(0.3 - 3; ^default)..." 
1266 LOOP
1272 INPUT Ticksize 
1278 EXIT IF Ticksize)=.3 RND Hcksize<=3 
1281 Bad_inputCILLEGRL SIZE') 
1290 END LOOP 
1296 60TO Begin 
1302 !
1308 GetJatafilesGQSUB Oatafile ! get data froM a datafile 
1311 GOTO Begin
1320 G_datafile:GOSUB Oatafile ! ditto, called after plotbox drawn 
1326 GOTO Hore_points 
1332 !
1338 Penspeed:GOSUB Penjpeed 
1311 GOTO Reactl
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1350 !
1356 Pen_speed: ! Define pen-speed for plotter
1362 DISP "PRESS KEY (D-9) TO INDICflTE THE PLOTTER PEN-SPEED..."aSp$
1368 REPEflT
1371 ON KBD GOTO 1392
1380 GOTO 1380
1386 !
1392 Penspeed=FNGetJey-18
1398 OFF KBD
1101 UNTIL Penspeed)=0 flND PenspeedH
1110 !
1116 IF Penspeed=9 THEN SpeeoVUS" ! fast * nax. acceleration
1122 IF Penspeed<9 THEN Speed$="US"aURL$(INT(38.1*<Penspeed'l>/10»
1128 BEEP 110, .1
1131 DISP FNH$("PEN-SPEED WKPenspeed))
1110 RETURN
1116 !
1152 Kretrn:OFF KBD
1158 RETURN
1161 !
1170 Startplot:Nn=0
1176 LDIR 0
1182 IF Cplot=0 THEN Line$="I
1188 IF Cplot THEN Line$="
1191 PRINTER IS CRT
1500 !
1506 Plotdata-.OFF KEY
1512 flLPHR ON
1518 DflTfl 0,1,1,0,0
1521 RESTORE 1518
1530 REflD N,Ii,Kk,Na«e_label,Forced_inter
1536 !
1512 ! N = nunber of data-points last input
1518 ! Kk = nunber of first data-point in current set
1551 ! li = counter for data-point in current set
1560 ! Nn = nunber of points in current set
1566 !
1572 Hore_points:Clear
1578 Hpts^OFF KBD
1581 OFF KEY
1590 fllpha
1596 PRINTER IS CRT
1602 ON DELfiY 3600 GOTO Redraw ! If no user action within an hour, return to
1608 ! starting display.
1611 IF Smepoints THEN 6RRPHICS OFF
1620 !
1626 ! Set up the plot-points options screen
1632 PRINT TRBXY(l,6);FNCenter$(FNH$("SELECT fl PLOTTING-SYMBOL TO PLOT OflTfl"))
1638 IF Crt THEN
1611 PRINT TflBXY(20,12);'press °aFNH$('CTRL 0">a" to dunp plot to plotter"
1650 PRINT TflBXY(20,H);"press "aFNH$("CTRL P">&" to dwp plot to printer"
1656 END IF
1662 PRINT TRBXY(20,10);"press HaFNH$("CTRL L">&" to draft a phrase on the plot'
1668 IF Cplot RND Nn THEN PRINT TflBXY(20,10);"press "aFNH$("CTRL-F")a" to force Yorkfit through point on concordia'
1671 PRINT TflBXY(20,16>;"press °aFNH$("CTRL H")a" for help"
1680 PRINT TflBXY(20,18);'press any key for keyboard plotting-synbol"
1686 !
1692 IF Hardplot THEN
1698 PENO
1701 HOUE X«in,Ynax
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1710 END IF
1716 Keyboard'0
1722 Neuplot=0
1728 !
1731 ! Set up the softkey branches
1710 ReentenPRINTER IS CRT
1716 IF NOT Cplot THEN
1752 ON KEY 0 LflBEL " ERROR BOX" GOTO Oebox
1758 ON KEY 10 GOTO Sebox
1761 ON KEY 2 LflBEL ' ERROR CROSS" GOTO Errcross
1770 END IF
1776 ON KEY 1 LflBEL "ERROR ELLIPSE' GOTO Deell
1782 ON KEY 11 GOTO Seell
1788 ON KEY 3 LfiBEL " POLYGON" GOTO Open.poly
1791 ON KEY 13 GOTO Solid.poly
1800 ON KEY 1 LftBEL ° OPTIONS" GOTO Options
1806 IF Hardplot THEN ON KEY 6 LfiBEL " CHOOSE PEN" GOTO Choose_pen
1812 IF Crt THEN ON KEY 6 LflBEL " ERfiSE PEN?" 60SUB Erase_pen
1818 ON KEY 8 LfiBEL " GET DfiTDFILE" GOTO G_datafile
1821 IF Nn)l THEN ON KEY 7 LflBEL " YORKFIT" GOTO Call_yorkfit
1830 ON KEY 9 LfiBEL ° NEU PLOT" GOTO Redraw
1836 ! IF Crt THEN ON KEY 5 LfiBEL * PRINT PLOT" GOTO Print_plot
1812 IF Hardplot fiND Solidjine THEN ON KEY 5 LfiBEL " OfiSH "&Line$ GOTO Solid.line
1818 IF Hardplot fiND NOT Solidjine THEN ON KEY 5 LftBEL "SOLID °&Line$ GOTO Solid.line
1851 !
1860 React2:ON KBO GOTO Kybrd
1866 GOTO 1866
1B72 !
1878 ! Select penll for hard-plotter
1881 Choose_pen:DISP FNH$("PRESS ft NUflBER-KEY (1 - "&UflL$(flaxpen>&"> TO SELECT fl PEN FOR PLOTTING...")
1690 REPEfiT
1896 ON KBO GOTO 1908
1902 GOTO 1902
1908 K=FNGet_key
1911 OFF KBO
1920 Cpen=K-18
1926 UNTIL CpenM fiND Cpen<=Haxpen
1932 BEEP 110,.1
1938 DISP FNH$("PEN8 "&UfiL$(Cpen»
1911 ON 1'Neuplot GOTO React2,Reactl
1950 !
1956 Erase_pen: ! Use an "erasing pen" (CRT-plot only)
1962 IF Cpen<0 TO
1968 Cpen=l
1971 OISP FNH$(" UNITE PEN ">&Sp$
1980 ELSE
1986 Cpen=-l
1992 DISP FNH$(" ERftSING PEN ">&Sp$
1996 END IF
2001 BEEP 110, .1
2010 RETURN
2016 !
2022 SolidJine:SolidJine=NOT (Solidjine) ! use a solid, rather than a dashed line for Yorkfit lines
2028 OFF KEY
2031 OFF KBD
2010 IF NOT Solidjine THEN DISP FNH$(" USE OftSHED LINE FOR YORKFIT LINES ")&Sp$
2016 IF Solidjine THEN OISP FNH$(" USE SOLID LINE FOR YORKFIT LINES ">&Sp$
2052 BEEP 110, .1
2058 GOTO Reenter
2061 !
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2070 Oebox:Synbol=l
2076 Clear
2082 PRIHT FHH$(" OPEH ERROR-BOX SYMBOL ")
2088 GOTO Input_data
2091 !
2100 Sebox:Synbol=-l
2106 Clear
2112 PRIHT FHH$(" SOLID ERROR-BOX SYHBOL ")
2118 GOTO Input_data
2121 !
2130 Oeell:Synbol"2
2136 Clear
2112 PRIHT FHH$(" OPEH ERROR-ELLIPSE SYHBOL ")
2118 GOTO Input_data
2151 !
2160 Seell:Synbol=-2
2166 Clear
2172 PRINT FNH$<" SOLID ERROR-ELLIPSE SYHBOL ")
2178 GOTO Input_data
2181 !
2190 Errcross:Synbol=1
2196 Clear
2202 PRINT FNH$(" ERROR-CROSS SYHBOL ")
2208 GOTO Input_data
2211 !
2220 Open_poly:Solid=0
2226 GOTO Poly
2232 Solid_poly:Solid=l
2238 GOTO Poly
2211 !
2250 Poly:Synhol=3 ! define a polygon as the plotting synbol
2256 Clear
2262 OFF KEY
2268 GRflPHICS OFF
2271 IF Solid THEN PRINT TflBXY(l,l);CHR$(129)a" SOLID";
2280 IF HOT Solid THEH PRIHT TflBXY(l,l);CHR$(129)aB OPEN";
2286 PRIHT " POLY60H SYHBOL '&CHR$(128)
2292 PRIHT TRBXY<1,11>;"POLYGON-SYMBOL: EHTER ISIDES (- for star), E,SIZE <f«> [,ROTftTIOH (0-360)]]"
2298 PRIHT TRBXY<l,16);"Press"aFHCt$a"to re-use last ualues CaUflL$(Polyside5)a", BaURL$(Polysize)a",'ftURL$(Polyrot)a")"
2301 P_kbd:OH KBO GOTO 2328
2310 OH KEY 9 LRBEL ' ESCfiPE" GOTO Horejioints
2316 GOTO 2316
2322 !
2328 K=FN6et_key
2331 OFF KBO
2310 OFF KEY
2316 SELECT K
2352 CRSE HUH(T) TO HUHC9"),HUH("-")
2358 OUTPUT KBO;CHR$(K);
2361 PRIHT TRBXY(1,16);RPT$(" ",BO>
2370 DISP FNflstS;
2376 Retrie«e(R$,Hv(*),Hinputs,D
2382 IF R$="»" THEH Hore_points
2388 IF Hinputs THEH
2391 Polysides=Hu(l)
2100 Polysize=Hu(2)*(Hinputs)l)+3*(Hinputs<2)
2106 IF PolysizeMO THEH
2112 Bad_input("fi POLY60H OF 'aUflL$(Polysize)a' w IS TOO LRR6E!")
2118 GOTO Poly
2121 EHD IF
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2130 Polyrot=Nu(3)»(Ninput5)2)t(90+(Polvsides/2=INT(Polysides/2))*(180/'Polvside5-90))*(Hinputs<3)
2136 IF Ninputs<3 flND Polyside5>10 THEN Polyrot=0
2112 END IF
2118 CflSE -6? ! CONTINUE key: do nothing
2151 CflSE ELSE ! invalid
2160 GOTO P_kbd
2166 END SELECT
2172 !
2178 PRINT TfiBXY(l,H>;RPT$r ',3«80>
2181 GOTO Input.data
2190 !
2196 Kybrd:Keycode=FN6et_key ! react froft a non-softkey press
2502 OFF KBO
2508 SELECT Keycode
2511 CflSE 8 ! CTRL-H key
2520 CRLL Help2(Cplot)
2526 CflSE 12 ! CTRL-L
2532 GOTO Draft
2538 CflSE 1 ! CTRL-0 key
2511 60TO Ounp_to_plotter
2550 CflSE 16,-78 ! CIRL-P, OltIP GRflPHICS
2556 GOTO Print.plot
2562 CftSE 19 ! CTRL-S
2568 60SUB Pen.speed
2571 GOTO React2
2580 CflSE 5 ! CTRL-E
2586 IF Slope THEN Error.enuelope
2592 CflSE 6 ! CTRL-F
2598 GOSUB Force.inter
2601 IF R$<>'«" THEN flpts
2610 CftSE 32 TO 122,-6? ! Ualid alphanuneric key for plotting
2616 Clear ! or CONTINUE key
2622 Synbol=5
2628 IF Keycode=-67 THEN ! (CONTINUE key- use * as synbol)
2631 Key$="**
2610 ELSE
26% Key$=UPC$(CHR$(Keycode)> ! valid alphanuneric key
2652 END IF
2658 PRINT FNHN" PLOTTIH6-SYHBOL IS "MFNHKKeyia' ")
2661 GOTO Input.data
2670 CflSE ELSE ! invalid key
2676 GOTO 1752
2682 END SELECT
2688 GOTO Horejwints
2691 !
2700 Force_intersU30P ! force the next Yorkfit through an arbitrary age on the concordia curve
2706 Clear
2712 OFF KEY
2718 PRINT TflBXY(1,l2);'Uhat age (in Ha) do you want to force the Yorkfit through?"
2721 ON KEY 9 LflBEL " ESCftPE" GOTO 2880
2730 ON KBD GOTO 2718
2736 BISP"?'
2712 GOTO 2712
2718 K=FNGet_key
2751 OFF KBO
2760 OFF KEY
2766 IF K<N!I1<T> OR K>N!I1<"9"> THEN 2721
2772 OUTPUT KBO;CHR$(K);
2778 OISP FNflstl;
2781 INPUT R$
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2790 IF R$='*" THEN RETURN
2796 ON ERROR GOTO 2832
2802 Forced_age=URL(R$)
2808 IF Forced_age=0 THEN Forced_age=l.E-8 ! else get divide-by-zero errors
2811 OFF ERROR
2820 EXIT IF Forced_age(6000 OR Forced_age>-2000
2826 OFF ERROR
2832 Bad.inputCINURLID FORCED-R6E Cm')")
2838 END LOOP
2811 !
2850 Clear
2856 OISP FHHSCFORCE NEXT YORKFIT THROUGH W na")
2862 BEEP
2868 URIT 1
2871 Forced inter=l

2886 !
2892 Input.datajQFF KEY ! request user to enter his data-points for plotting
2898 OFF KBD
2901 PRINT TRBXY(l,3>;Ea$aEb$
2910 IF Dfile THEN
2916 PRINT "INPUT DRTRFILE SET Is RS 1st SET, LRST SEHSTERISK (e.g. 2,12» or 2,12;15,18*>"
2922 PRIHT USING "K,/YEuse *L or »R to label data-file nane to (Deft or (R)ight of point!"
2928 END IF
2931 Oata.request.-GOSUB Input_points
2910 ON It(Ii)tlaxnun) GOTO Data_request,Edit
2916 !
2952 Input_points:DRTfl 0,0,0,0,0
2958 RESTORE Input.points
2961 RERD Xv(Ii>,Y«(Ii),Ex(Ii),Ey(Ii),RO(Ii)
2970 filpha
2976 OFF KEY
2982 IF h=l THEN
2988 PRINT "SETI";TRB(27);NxO$;TRB(38);Er$;TRB(51);NyO$;TRB(62);Er$;TRB(73);"RH0 11
2991 PRINT
3000 END IF
3006 OISP TaUfll$<Ii>a": INxOia", E'aErtt",] ";NyO$;" E,"aEr$4"3 [,"a"err-corr.] ("aFNCtWUHE
3012 D.kbd:ON KBO 60TO 3036
3018 ON KEY 9 LRBEL " ESCRPE" 60TO ttore.points
3021 GOTO 3021
3030 !
3036 K=FNGet_key
3012 OFF KBD
3018 OFF KEY
305t SELECT K
3060 CRSE -63 ! RECRLL key
3066 OUTPUT KBD;CHR$(255)aCHR$(63);
3072 GOTO 3090
3078 CftSE NUH(T> TO NuWT>,NUH('-">,NUH<V),NUH(".'>
3081 OUTPUT KBD;CHR$(K>;
3090 LINPUT Re$
3096 IF Re$=v THEN ttore_points
3102 CRSE -6? ! CONTINUE
3108 GOTO Edit
3111 CRSE ELSE
3120 GOTOD.kbd
3126 END SELECT
3132 !
3138 ! If datafile input, use comas to separate data-sets in a continuous series, sewicolons to separate individual sets or differe
nt series.
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3111 ! So 2,5;?;9,11;1?,29;6« indicates sets 2 thru 5 plus set 7 plus sets 9 thru 11 plus sets 17 thru 29 plus set 6.
3150 !
3156 Proces5_dstring:Sefiicolon=POS(Re$,Y) ! Senicolon in data-input string?
3162 IF Senicolon THEN
3168 R$=Re$[l,Semcolon-13
3171 ELSE
3180 R$=Re$
3186 EHD IF
3192 Retrieue(R$,Nv(»),Ninputs,0)
3198 IF Hinputs=0 THEN Edit
3201 !
3210 IF HOI POS<Re$,V) THEH
3216 Df=0
3222 GOSUB Keyboardjnput
3228 REIURN
3231 ELSE
3210 Hafie_label=(POS(UPC$(Re$) l '*R')OO)-(POS(UPC$<Re$>,"»L')<>0)
3216 ! label sanple-nanes to (R)ight or (Deft of point
3252 END IF
3258 !
3261 IF NOI Ofile RND (UcU,l)*Uc(l,3>=0> IHEN
3270 Bad.inputCSORRY- YOU HflUEN'I LOflOED fl OflTflFILE INIO HEHORY")
3276 END IF
3282 !
3288 Of=l
3291 Sl=Nv(l) ! 1st, last datafile set ts in a continuous series
3300 S2=Ny(l*(Ninputs>D)
3306 !
3312 FOR Id=Sl TO S2 ! Transfer datafile sets to plotting array ft display
3318 ON ERROR 60TO Hextid
3321 XudiHcdd,!)
3330 Ex(Ii)=Uc(Id,2>
3336 Yv(Ii)=Uc(Id,3)
3312 Ey(IiHc(Id,1)
3318 RQ(IiHc(Id,5)
3351 IF Xu(Ii)»Yu(Ii) THEN ! bypass datafile sets that aren't nonzero
3360 FOR P=l TO Prtr
3366 PRINTER IS Pr(P)
3372 PRINT Ii;TRB(6>;N$(Id);TftB(26>;Xu(Ii>;TRB(37);Ex(Ii);TRB(50);Yu(Ii>;TflB(61);Ey(Ii);TflB(69>;RO(Ii>
3378 NEXT P
3381 PRINTER IS CRT
3390 IF Ii<=50 THEN L_r(Ii>=Nane_label
3396 IF Ii<=50 UNO Nanejabel THEN Snafte$(Ii)=N$(Id>
3102 GOSUB Process.data
3108 IF Ii=t1axnun "iHEN Edit
3111 ENO IF
3*20 Nextid:NEXT Id
3126 OFF ERROR
3132 PRINT
3138 IF Senicolon=0 THEN RETURN
34H !
3150 Re$=Re$[l+Senicolon] ! get ready to process next elenent of data-string
3156 GOTO Process_dstring
3162 !
3168 Keyboard_inputsKeyboard=l ! Get typed-in data fron keyboard
3171 IF Ii<=50 THEN L_r(Ii)=0
3180 SELECT Ninputs
3186 CflSE <2,3,>5
3192 CflLL Bad_input(Crud$)
3198 GOTO Input_points
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3501 CflSE 2 ! 2 values entered: a > x-value and rvalue
3510 Xv(Ii)--NvU)
3516 Yv(Ii)=Nv(2>
3522 GOTO Process_data
3528 CftSE 1,5 ! 1 or values entered: =) x,x-error,y,y-error[,rho3
3531 Xv(Ii>=Nv(l>
3510 Ex(Ii>=Nv(2>
3516 Yv(Ii)=Nv<3)
3552 Ey(Ii)=Nv<1>
3558 IF Ninputs=5 THEN RO(Ii)=Nv<5)
3561 END SELECT
3570 !
3576 Process_data: ! check data for nonzero X ft Y values, for permissible
3582 ! error correlations. Convert errors to abs-2-signa
3588 IF Xv<Ii)«Yv(Ii)=0 THEN
3591 Clunk
3600 PRINT USING V,K,2/";FNH$(" ***» SETI "aURL$(Ii)a" -NONZERO INPUT REQUIRED **** ")
3606 RETURN
3612 ENO IF
3618 IF Percent THEN
3621 Ex_=Ex(Ii) ! percent or fractional errors for rho-testing
3630 Ev_=Ey(Ii> ! ditto
3636 ELSE
3612 Ex_*Ex(Ii>/Xv<Ii>*100 ! ditto
3618 Ey_*Ev<Ii>/Yv<Ii>*100 ! ditto
3651 END IF
3660Check_rho(RO(Ii),Ex(Ii),Eu(Ii),Xw(Ii),Yv(Ii),Percent,Ok>
3666 IF Ok THEN
3672 IF NOT Df THEN PRINT Ii;TRB(26);Xv(Ii);TflB(3?);Ex(Ii);TflB(50);Yv(Ii);Tfl8(61);Ev(Ii);Tfl8(69);RO(Ii)
3678 Ii=Ii*l
3681 N=N*1
3690 ENO IF
3696 RETURN
3702 !
3708 !
3711 Edit: ! allow user to edit/correct keyboard-entered data
3720 IF Keyboard THEN
3726 Clear
3732 PRINT "SETI';Tfl8(2?);NxO$;TflB(38);Er$;TflB(51);NyO$;TBB(62);Er$;TB8(73);"RHO"
3738 PRINT
3711 FOR I=Kk TO N
3750 PRINT I;TflB(26);Xu(I);TflB(37);Ex(I);TBB(50);Yv(I);TBB(61);Ey(I);TR8(69);RO(I)
3756 NEXT I
3762 PRINT
3768 ENO IF
3771 !
3780 IF NOT Keyboard RND Df BND Senicolon THEN Plotjoints
3786 IF RBS(SyMbol><>3 RNO SynbolOS THEN
3792 ! insist on assigned errors for error-ell ipse/box/cross plot-synbols
3798 Hissing_errors:Hissing_errors=0
3801 FOR Mk TO N
3810 Hissing_errors=Hissing_errors*(Ex<I)»Ey(I)=0)
3816 NEXT I
3822 IF Hissing_errors THEN
3828 LOOP
3831 OISP
3810 DISP 'ENTER X-"&Er$a", Y-"aEr$&" [, Err.-Corr.] FOR SETS UITH UNfiSSIGNED OR ZERO ERRORS";
3816 Retrieue<R$,Nu(*),Ninputs>
3852 EXIT IF Ninputs)!
3858 CflLL Bad_input(Crud$>
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3864 END LOOP
3870 FOR I=Kk TO H
3876 IF Ninp»rts=3 BNO RQ(I)=0 IHEH RO(I)=Hy<3>
3882 IF Ex(I>=0 THEH Ex(I)=Hu(l)
3888 IF Ey(I)=0 THEH Ey(I)=N«(2>
3894 Check_rho(RO(I),Xerr(I),Yerr(I),X«(I),Yy(I),Percent,Ok)
3900 IF HOT Ok IHEH
3906 RO(I)=0
3912 Xerr(I>=0
3918 Yerr(I)=0
3924 GOTO Edit
3930 EHD IF
3936 NEXT I
3942 6010 Edit
3948 EHO IF
3954 EHD IF
3960 !
3956 IF HOI Keyboard THEH Plot_points ! Oon't ask for corrections if only datafile data were entered
3972 DISP USIHG V.KVSET TO BE CORRECTED? C&FHCt$&'IF OK)"
3978 Retrie«e(R$,M*>,Hinputs>
3984 IF Hinputs=0 THEH Plot_points
3990 HvU>
3996 Ii=I
4002 GOSUB Input joints
4008 N=N-1
4014 GOTO Edit
4020 !
4026 !
4032 Error_box:Draw_errbox(Xerr(I),Yerr(I),Xu(I),Yv(I),Xm,Ynfi,Crt,Syfibol) ! draw an error-box about the point
4038 RETURH
4044 !
4050 Error_cross: ! Draw error-cross through data-point
4056 IPLOT~0,YerrU>
4062 IPLOT 0,-<2»Yerr(I)>
4068 IHOUE -Xerr(I),Yerr(I)
4074 IPLOT 2*Xerr<I),0,-l
4080 RETURH
4086 !
4092 Error_ellipse:Orawjllipse(Xerr(I>,Yerr(I),RO(I>,Synbol,Xspred,Y5pred) IDraw error-ellipse about data-point
4098 RETURH
4104 !
4110 Polygon:Draw_polygon(Polysides,Polysize,Polyrot,Solid,Synb(*),Jj) ! Draw open or filled polygon or star synbol
4116 RETURN
4122 !
4128 Keyboard.svNbolrlF Plotter.dunp THEN Key$ =CHR$(Synb<Jj,2»
4134 IF Key$=V THEH ! just put the plotter-pen at the point
4140 DRRU Xy(I»<I>
4146 ELSE
4152 LOR6 5
4158 Rs=.6*.2*«ey$="X* OR Key$=T> ! use aspect-ratio of 0.6 except for X or 0 synbols, in which case use 0.8
4164 Cs=2.5*Ticksize ! size of alphameric plotting-synbol
4170 CSIZE Cs,fis
4176 FOR Dx--0 TO Double
4182 IF Hardplot ftND Dx THEH HOUE Xv(I>,Y«(I>
4188 IHOUE FH^idth(Cs,Xm,0,fts,0)/15+Dx»Offset/Xm,FHCheight(Cs,0,Ywi,0)/15+Dx*Offset/Ym
4194 LflBEL Key$
4200 HEX! Dx
4206 EHO IF
4212 RETURN
4218 !
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1221 Plot_points:PEH Open ! Draw data-point synbols
1230 IF Crt THEN CRU Graph
1236 FOR I--KR TO H
1212 IF Hardplot THEH
1248 DISP I;TfmO);DROUND(X(XI),5);TfiB(20);OROl)HD(Y(XI),5)
1251 ELSE
1260 C_ct=C_cHC_ct<200)!"Cache" CRI-plotted points in case of plotter-dunp
1266 Ca"che(C_ct,l)=Xv(I)
1272 Cache<C_ct,2Kx(I>
1278 Cache<C_ct,3)=Yvd)
1281 Cache(C_ct,1Myd)
1290 Cache(C_ct,5)=RO(I)
1296 Synb(C_ct,l)=Synbol
1302 IF C_ct<=50 THEH
1308 IF L_r(I) THEN
1311 Cache_snane$<C_ct)=Sn»e$(I>
1320 CacheJ_r<C_ct~H_rd>
1326 ELSE
1332 Cache_snane$(C_ct)=°"
1338 Cache.l.r(C.ct)=0
1344 END IF
1350 END IF
1356 IF Sy«bol=3 THEH
1362 Synb<C_ct,2)=Polysides
1368 Synb(C_ct,3)=Solid
1371 Syfib(C_ct,4)=Polysize
1380 Syrtb(C_ct,5)=Polyrot
1386 EHD IF
1392 IF Syflbol<>3 ftHD SynbolOS THEH Syttb(C_ct,l)=Synbol
1398 IF Synbol=5 IHEH Synb(C_ct,2)=Keycode
4101 END IF
4410 IF Percent THEH ! convert to 1 or 2 -signa absolute errors
1116 Xerr(I)=Xv(I)*Ex(I)/100
1122 Yerrd>=Yud)*Eyd>/100
4128 ELSE
1134 XerrdMxd)
4440 YerrdHyd)
4416 EHD IF
4452 IF Xud))=Xnin ftHD Ywd))=Ynin ftHD Xv(IX=Xfiax ftHD Yv(IX=Ynax THEH
4458 IF NOI Keyboard.sytibol OR Key$<>" " THEH HOUE Xw(I),Yu(I)
4461 ON ft8S(Sytibol> 60SUB Error_box,Error_ellipse,Polygon,Error_cross,Keyboard_synbol
1470 IF I<=50 THEH
4476 IF L_r(I) THEN
4482 IF LEN(Snane$<D) THEH ! Label the sanple-nane next to the point
4488 LORG 2*<L_rd)=l>+8*<L_rd)=-l)
4191 (10UE Xv(D,Yu(I)
1500 CSI2E Tht*.9
1506 IF L.rdH THEH LftBEL ' "aSnane$d)
1512 IF L_r(I)=-l THEN LflBEL Snane$d>a* "
4518 EHO IF ! nane exists?
1524 EHO IF ! label the nane?
4530 END IF ! K50?
4536 EHD IF i within plotting-linits?
4512 IF HOT Dfile flHD HOT Of THEH ! put the point in a "file' in nenory
4518 Ucd,l)=Xvd>
1551 Ucd,3)=Yvd)
1560 Ucd,2)=Exd)
1566 Ucd,1)=Ey(I)
1572 Uc(I,5)=RO(I)
1578 EHD IF
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1581 NEXT I
1590 Sortepoints=l ! indicates that at least 1 point has been plotted
1596 IF NOT Plotterjunp THEN
%02 flOUE Xnin,Ynax
1608 IF Hardplot THEN PEN 0
1611 ELSE
1620 RETURN
1626 END IF
1632 !
1638 !
1611 fldd.-Clear ! Yorkfit, or plot More points?
1650 PRINTER IS CRT ! Just in case
1656 IF Crt THEN
1662 filpha
1668 PRINT USING "K,2/YPRESS "&FNHN" GRRPHICS "to' TO UIEU PLOT, uaFNH$<" RLPHR '»' TO UIEU THIS SCREEN"
1671 END IF
1680 Nn=N
1686 ON OELflY 3600 GOTO Redraw ! If no user action uithin an hour, restart.
1692 PRINT USING "K,/";"PRESS "aFNH$("f)DD")a" TO INCLUDE THESE POINTS UITH OTHERS FOR fl YORKFIT."
1698 PRINT USING V? "PRESS "aFNH$("NEU POINTS'^" TO PLOT R NEU 8RTCH OF POINTS."
1701 IF H>1 THEN PRINT USING V";"PRESS BaFNH$<"YORKFIT")a" FOR YORKFIT."
1710 PRINT USING "K./YPRESS "aFNH$("NEU PLOT')a" TO STRRT R NEU PLOT."
1716 IF Cplot RND N THEN PRINT USING V,KYpress "aFNH$("CTRL-F")a" to force the Yorkfit line through a point on concordia"
1722 PRINT USING %/YPRESS "aFNH$("CTRL L")&" TO ORRFT R PHRRSE ON THE PLOT"
1728 DISP "(press "aFNH$("NEU POINTS")a" if you just want to return to the data-entry screen)'
1731 !
1710 Readd:ON KEY 0 LR8EL " HELP" GOTO Call_help1
1716 IF Nn)l THEN ON KEY 2 LRBEL " YORKFIT" GOTO Calljiorkfit
1752 ON KEY 3 LRBEL " ROD POINTS" GOTO Retain
1758 ON KEY 8 LRBEL "DELETE POINTS" GOTO 1950
1761 ON KEY 1 LRBEL " NEU POINTS" GOTO Plotdata
1770 ON KEY 9 LRBEL ' NEU PLOT" GOTO Redraw
1776 RddJbd:ON KBD GOT01812
1782 GOTO 1782
1788 !
1?91Rdlet:Letter(Letter$(*),Letter(*>,Nphrase5,0>
1800 GOTO Add
1806!
1812 K=FN6et_key
1818 OFF KBO
1821 OFF KEY
1830 SELECT K
1836 CRSE 8 ! CTRL-H
181-2 GOTO Call.helpl
1813 CRSE 5 ! CTRL-E
1811 IF Slope THEN Error.envelope
1818 CRSE -67 ! CONTINUE key
4851 GOTO Plotdata
1860 CRSE 12 ! CTRL-L
1866 GOTORdlet
1872 CRSE 6 ! CTRL-F
1878 GOSUB Force.inter
1881 IF R$="»" THEN Rdd
1890 GOTO Calljiorkfit
1896 END SELECT
1902 GOTO Readd
1908!
1911 Retain:OFF KEY ! Rdd next points to existing sequence
1920 OFF KBO
1926 Ii«H+l
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4932 Kk=H*l
1938 GOTO Hore_points
4911 !
1950 60SUB Delete_points
1956 GOTO Rdd
1962 !
4968 OptionssClear
1971 OFF KEY
4980 OFF KBD
1986 fllpha
4992 Reopt:PRIHT TflBXY(l,l?>;FNCenter$(FHH$("MISCELLeNEOUS OPTIONS:'))
1998 DISP FNCenterIC(Press "&FHH$("CTRL-H')&' for HELP)')
5004 ON KEY 0 LRBEL ' LOftO PLOT' GOTO Loadjlot
5010 OH KEY 1 LflBEt " BBS ERRORS" GOSUB Rbs.errs
5016 OH KEY 2 LflBEL ' I ERRORS' GOSUB Percent_errs
5022 OH KEY 3 LftBEl " 1-SI6 ERRORS" GOSUB One.sig
5028 OH KEY 1 LRBa " Z-SIG ERRORS" GOSUB Tuo.sig
5(131 OH KEY 9 LflBEL ' ESCRPE" GOTO Hore.points
5010 IF Crt THEH OH KEY 5 LflBEL ' STORE PLOT' GOTO Store.plot
5016 IF Cplot=0 THEH
5052 OH KEY 6 LflBEL " EXPO FIT" GOTO Expjit
5058 OH KEY 7 LftBEL " LOG FIT" GOTO Log_fit
5064 OH KEY 8 LflBEL " POLYFIT' GOTO Regress.poly
5070 EHO IF
5076 OH KBO GOTO 5091
5082 GOTO 5082
5088 !
5091 K=FH6et_key
5100 OFF KBD
5106 SELECT K
5112 CRSE 8 ! CTRL-H
5118 GOTOCall>lp3
5121 CRSE -67 ! COHTIHUE
5130 GOTO tlore.points
5136 EHD SELECT
5142 GOTO Reopt
514fi!
5154 flbs_errs:Percent=0
5160 Eb$=" RBS.-ERRORS"
5166 PRIHT Eb$
5172 BEEP
5178 Er$="err"
5184 GOTO Kretrn
5190!
5196 Percent_errs.-Percent=l
5202 Eb$=" HRRORS"
5208 PRIHT Eb$
5214 BEEP
5220 Er$="rerr"
5226 GOTO Kretrn
5232 !
5238 One_sig:Sig=l
5244 BEEP
5250 Ea$="l-SI6Hfl"
5256 PRIHT Eatt" ERRORS"
5262 GOTO Kretrn
5268 !
5274 Tuo_sig:Sig=2
5280 BEEP
5286 Ea$='2-SI6Hfl"
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5292 PRINT Ea$&" ERRORS"
5298 BOTO Kretrn
5301 !
5310 Store_plot:OFF KEY
5316 OFF KBD
5322 fllpha
5328 Clear
5331IHPUT "ENTER fl FILE-NRflE FOR THIS PLOT (* to escape)?",6file$
5310 IF 6file$0"«" THEH
53% OISP "Storing CRT plot on disk as file "aCHR$(31)aGfile$aCHR$(31)a"...'
5352 BSTORE Crt_plot<»)
5358 ON ERROR GOTO Bad.gfile
5361 CREflTE BDBT Gfile$,7500/256*100
5370 RSSIGH IPathl TO Gfilel
5376 OUTPUT 8Pathl;Crt_plot(»)
5382 RSSIGN SPathl TO *
5388 DISP "GRflPHICS-FILE "aCHR$(34)a6file$aCHR$(34)a" STORED."
5394 OFF ERROR
5400 END IF
5406 GOTO hore_points
5112 !
5418 Bad_gfile:OFF ERROR
5124 DISP FNCenter$(FNH$("«»* UNRBLE TO RCCESS GRRPHICS-FILE *a6file$a* ***"»
5130 CUT
5136 Clunk
5442 yRIT 3
5118 GOTO hore_points
5454 !
5460 LoadjlotsOFF KEY
5466 OFF KBD
5472 Clear
5478 fllpha
5484 PRINT Tfl8XYU,12);*UHflT IS THE HftHE OF THE GRRPHICS-FILE THRT YOU yftHT TO LOflO (» to escape)?"
5490 IHPUT Gfilel
5496 IF 6file$<>"«" THEH
5502 Clear
5508 DISP 'Loading graphics file "aCHR$(34)aGfile$aCHR$(34)a*..."
5514 ON ERROR GOTO Bad.gfile
5520 ftSSIGH IPathl TO Gfilel
5526 EHTER 8Pathl-,Crt_plot(*)
5532 Graph
5538 GLORD Crt_plot<*>
5544 OFF ERROR
5550 DISP
5556 UfllT 2
5562 END IF
5568 GOTO Morejoints
5574 !
5580 CalljiorkfibCBLL Yorkfit<Cplot,Forced_inter,Forced_age)
5586 OH DELflY 3600 GOTO Redraw ! If no user action uithin an hour, restart.
5592 KeysMF Crt THEH DISP "PRESS "aFHH$(" GRRPHICS ")a" TO UIEU PLOT '
5598 OFF KEY
5604 OH KEY 9 LftBEL " HEU PLOT" GOTO Redraw
5610 OH KEY 3 LfiBEL ' BOD POINTS" GOTO Retain
5616 ON KEY 8 LRBEL "DELETE POINTS" GOTO 5814
5622 OH KEY 0 LfiBEL " HELP" GOTO Call.help6
5628 ON KEY 4 LfiBEL " CONTINUE" GOTO Plotdata
5634 OH KEY 5 LHBEL "ERROR ENUELOPE" GOTO Error_envelope
5640 ON KBD GOTO 5658
5646 GOTO 5646
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5652 !
5658 K=FN6et_key
5664 OFF KBO
5670 SELECT K
5676 CflSE 8 ! CTRL-H
5682 GOTO CallJelpfi
5688 CaSE -67 ! CONTINUE key
5691 GOTO Plotdata
5695 CflSE 5 ! CTRL-E
5696 GOTO Error_envelope
5700 END SELECT
5706 GOTO 5601
5712 !
5718 Error_erwelope:PEN Cpen
5721 IF Crt THEN CULL Graph
5730 Err_enu(Slope,Errsl,Inter,Errint,X_bar,XMin,!{ftax,Ymn,Ynax)
5736 GOTO Plotdata
5712!
5718 Print_plot:OFF KEY
5751 Clear
5760 OFF KBO
5790 DUMP 6RRPHICS
5802 GOTO Hore_points
5808 !
5811 60SUB Deletejoints
5820 GOTO Keys2
5826 !
5832 Delete_points:OFF KEY
5838 OFF KBD
5811 Clear
5850 PRINTER IS CRT
5856 PRINT "SETf";TR8<2Q);NxO$;TRB(35);NyO$
5862 FOR 1=1 TO Nn
5868 PRINT I;TRBU9);Xu(I>;TRB<31>;Yv<I>
5871 NEXT I
5880 1=0
5886 DISP "UHICH SETI DO YOU UflHT TO DELETE? <*&FNCt$a B to escape)";
5892 IHPUT I
5898 DISP
5901 IF Kl OR I>Hn THEN Keys2
5910 Nn=Nn-l
5916 N=N-1
5922 FOR H TO K
5928 Xu<JHu<J*l>
5931 Yw(J)-Vw(J*l>
5910 Ex<J)=Ex(M>
59% Ev<J)=Ey(M>
5952 ROUMMKJ*!)
5958 HEXT J
5961 RETURN
5970 !
5976Draft:Letter(Letter$<*),Letter(»),Nphrase5,0)
5982 GOTO tlore.points
5988 !
5991Datafile:Conuert_uc(Ofile,Uc<*>,Pr(»>,Cplot,N$(*),Df_xnatte$,Df_ynane$,File$,hs$(*)>
6000 NxJ=Df_xnane$
6006 Ny_$=0f_ynane$
6012 RETURN
6018 !
6021 Regress_poly:IF Nn>2 THEN
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6030 CflLL Polvnofiial(Xy(*),Yg(*>,Nn,l1axnu(i,Xnin,Xnax,Xspred,Cpen,Crt,Pr(*>,Prtr>
6036 ELSE
6012 GRRPHICS OFF
6018 CflLL Bad_input('NEEO flT LEflSI 3 POINTS FOR POLYNQHIRL REGRESSION')
6051 END IF
6060 GOTO hore_points
6066 !
6072 Dunp_to_plotter:filpha ! Transfer CRT-plot to plotter
6078 Plotter_ok=l
6081 ON TIMEOUT 7,.l CflLL Plotter_tineout
6090 PLOTTER IS PlotdeutfVHPGL"
6096 IF NOT Plotter_ok THEH Morejoints
6102 !
6108 OFF TIMEOUT
6111 DflTfl 1,US,1,1,0,70S
6120 RESTORE 6111
6126 REflO Cpen,Speed$,Plotter_dunp,Hardplot,Crt,Plotter
6132 CflLL Plotbox(Crud$,Cplot,0,0,0,0)
6138 IF Cplot THEN CflLL Concordia ! draw & label concordia
6111 Clear
6150 FOR Jj=l TO C_ct
6156 K=l
6162 H
6168 Xu(K>=Cache(Jj,l)
6171 Yu(K)=Cache(Jj,3>
6180 Ex(K>=Cache<Jj,2)
6186 Ey<K>=Cache(Jj,1>
6192 RO<K)=Cache<Jj,5>
6198 SynboHynbUj,!)
6201 Snane$<K>=Cache_snane$<Jj)
6210 IF Jj<50 THEN
6216 Snaf»e$<K)=Cache_snane$(Jj>
6222 L_r(K)=Cache_l_r(Jj>
6228 ELSE
6231 Snane$(K)="
6210 L_r<K>=0
6216 END IF
6252 GOSUB Plotjioints
6258 NEXT Jj
6261 FOR 1=1 TO Nlines
6270 Slope=Line(I,l>
6276 Inter=Line(I,2)
6282 CflLL Drawline(Slope,Inter,(I),Solid_line,Line(«)>
6288 IF Cplot ftND I<1 THEN
6291 FOR K=l TO 8
6300 Cint(K)=Cache_cint(I,D
6306 NEXT K
6312 CflLL Label_inter5(Cint(«>,(I),Cache_ttsgd(I»
6318 END IF
6321 NEXT I
6330 !
6336 FOR Jj=l TO Nphrases
6312 CflLL Letter(Letter$(«>,Letter(*),Nphrases,Jj>
6318 NEXT Jj
6351 !
6360 Plotter_dunp=fl
6366 GOTO ttorejroints
6372 !
6378 Call_help3sCflLL Help3
6381 GOTO Options
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6390 !
6396 Call_help1:CflLL HelpKCplot)
6102 GOTO fldd
6408 !
6111 Call_help6:CRLL Help6
6120 GOTO Keys2
6126 !
6132Exp_fit:CflLLExpo.fit(Hn,Xu(*),Yu(*),l!«in,Xnax,Yfiin,Ynax,Crt,Cpen,Pr(*),Prtr)
6138 GOTO torejoints
6H1Loa.fit:CaLLLogar_fit(Xu(«),Yu(*>,Hn,l!«in,XMax,Yfiin,Ynax,Crt,Cpen,Pr(*>,Prtr)
6150 GOTO Horejioints
6156 !
6162 !
Q iQQ I wiHffcwfcJtlt^fcitlHrfcfcfcfcjHfwKjfwiHtRwwiHHt^JfXMX'HitfcfcfcJ^wwKfcfciHtJfM^

6171 Endnain:END ! end of nain progran ****»»»»***»»»»*»#«*«««»»««««***»»*»»*
6180 !
6186 !
6192 ZsOEF FHZ(X) ! utility function for disc, nuneric formatting needs
6198 RETURN INT(L6T<flBS<DROUNO(X,9>*<X=0»»
6501 FHEHO
6510 !
6516 !
6522 Tick:SUB Tick(Range,Tick_interyal) ! Returns best tick-interval
652B Tick_inter«al=10A FHZ<Range)/8
6531 UHILE flBS(Range/Tick_interual»12
6510 Tick_interval=2*Uck_interyal
6516 EHO UHILE
6552 B=fiBS(Tick_interval>/10AFNZ(Tick_interval>
6558 IF BOINT(B) THEN Tick_interual=INT(B)«10AFHZ(Tick_interwal>
6561 Tick_interwl=OROUHO(Tick_interMal,8)
6570 SUBEHD
6576 !
6582 !
6588 flxis:SUB flxis(P,Spred,Tik,Ticksize,Xy) ! Draw axis & ticks
6591 ! Xy=l for X-axis, Xy=0 for Y-axis
6600 C=l-2*(Xy=0>
6606 Ntix=DRQUND(Spred/TiM>
6612 Etix=FNEuen(Ntix>
6618 FOR 1=1 TO Htix
6621 Etik=FNEuen(I)
6630 IF <P=l)«Etik OR <P=-l)*<(Etik EXOR Etix>=0> THEN
6636 H=Ticksize
6612 ELSE
6618 IHicksize/2
6651 END IF
6660 IDRftl P*Tik*Xy,P*Tik*(HOT Xy)
6666 IDRflU C«P«H«(NOT Xy),P»H*Xy
6672 IDRflU P*f1*(NQT Xy),-P»««Xy
6678 HEXT I
6681 SUBEHO
6690 i
6696 !
6702 DesOEF FHOe(H,D)
6708 ! Round value H to D significant figs.(to lowest least-sf,unlike
6711 fl=10*<0-FNZ(NH>
6720 B=DROUND(flBS(H«R),9)
6726 RETURN S6N(N)*INT(B)/fi
6732 FNEHD
6738 !
6714 !
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6750 Oecinal:OEF FNOecinaKX) ! Returns tdigits beyond decinal pt.
6756 X=OROUND(X,9>
6762 fl=0
6768 HBS(X)
6771 UHIU H
6780 N=OROUNO(10»(RBS<NHNT<ftBS(N»),8)
6786 fl=fM
6792 END UHILE
6798 RETURN fl-MNOT fl)
6804 FNENO
6810 !
6816 !
6822 ChanDEF FNChar<X,Lzero) ! tCharacters required for the nunber X.
6828 RETURN l*(HBS(X»l)»<FHZ(X>*(X<>IHI<X»)*(X<0)*FHDeci«al<X>*<IIBS(X><l)«Lzero
6834 FNEHO
6840 !
68% !
6852 H:OEF FNH$(String$) ! put string in inuerse-yideo, padded with one leading
6858 ! and one trailing blank
6864 RETURN CHR$U29>&' "astringia* aaCHR$<128>
6870 FNENO
6876 !
6882 !
6888 Retrie«e:SUB Retrie«e<Inputj5tring$,Nunericj8lue(*>,Ninputs,OPttONflL Enterstring)
6894 IFron a string input, extract 1 or nore nuneric ualues, separated by cowias
6900 ! Ninputs is the t of nuneric values in the string
6906 IF NPftR=3 THEN
6912 Estring=l
6918 ELSE
6924 Estring=Enterstring
6930 END IF
6936 IF Estring THEN LINPUT Input_string$ ! otherwise string supplied by calling context
6942 MfiT Nuneric_value= (0)
6948 Coiwa=l
6954 Ninputs=0
6960 ON ERROR 6010 Done
6966 UHILE Coma)!)
6972 Nuneric_ualue(l*Ninputs)=URL<Input_5tring$)! extract nunber
6978 Ninputs=l*Ninputs ! increnent f-of-ualues counter
6984 Co«iasPOS(Input_string$,",") ! position of next conna
6990 Input_string$=Input_5tring$[l*Co«w3 ! strip segnent of string already extracted
6996 END UHILE
7002 Done:SUBEND
7008 !
7014 !
7020 Retrieve_str:SUB Retrieve_str(Input_string$,Output_string$(*),Ninputs)
7026 ! extract 1 or wore strings fron a conpound string, where the strings are separated by cowias
7032 LINPUT Input_string$
7038 HUT Output_string$= (")
7044 Ninputs=0
7050 IF Input_string$=" THEN SUBEXIT
7056 ON ERROR GOTO Done
7062 LOOP
7068 Cowa=POS(Input_5tring$,*,") ! position of nearest conna
7074 End_part=Conna«(Conna<>0>+(LEN(Input_5tring$)tl)«(Conna=0) ! position of last character of this section of the input string
7080 Output_5tring$(l*Ninput5>=Input_string$[l,End_part-l] ! put this section of the input string as an elenent in the output-st
ring array
7086 Ninputs=l+Ninputs ! increnent f-of-strings counter
7092 EXIT IF NOT POS(Input_string$,",") ! done if no nore comas present
7098 Input_string$=Input_string$[l+Coma] ! strip part of input string already extracted
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7101 END LOOP
7110 Oone:SUBENO
7116 !
7122 !
7128 Renoue:SUB Renove(Input_string$,Output_string$,Length)
7131 ! renoye super- (CTRL A ) and sub- (CTRL ») script indicators fron label
71K) Output_string$="
7116 FOR H 10 LEN(Input_string$)
7152 H=HUH(Input_5tring$[J,J]>
7158 SELECT N
716* CftSE 10,30
7170 ! do nothing
7176 CflSE ELSE
7182 Length=l*Length
7188 Output_5tring$CLength,Length]=Input_string$[J,J]
7191 END SELECT
7200 NEXT J
7206 SU8END
7212 !
7218 !
7221 Draw_ellipse:SU8 Oraw_ellipse(Xerr,Yerr,RO,Syfibal,Xspred,Yspred)
7230 Xe=Xerr*<l*.0001*<Xerr=Yerr)>
7236 Corr=RO*(ROOl)*.9999999*(RO=l> ! Guard against a rho of 1
7212 flngle= .5*flTN<2»Corr*Xe*Yerr/<Xe A 2-YerrA2»
7218 ! flNGLE is an angle that the axis of the ellipse rakes uith the X-axis
7251 Cl=2*(l-Corr*2)*l .221*2
7260 C2=l/COS(2»flngle)
7266 Ux=Xe A 2
7272 Uy=Yerr A 2
7278 IHQR(Cl/«K2>/Ux*<K2)/Uy» ! Length of najor axis of ellipse
7281 B=SQR<Cl/«K2>/Ux*<l*C2>/Uy» ! Length of Minor axis of ellipse
7290 St=f)/INT(f)/<Xspred/100M) ! Step-size along X-axis
7296 St=f)/INT(fl/St*.OOQl) ! force step to divide euenly
7302 Sin_angle=SIH(flngle>
7308 Co5..anglesCOS<f)ngle>
7311 FOR Seq=l TO WSynboKO)
7320 FOR K>1 TO -1 STEP -2
7326 Start_x=K*fl
7332 End_xHC*<fl*St)
733B FOR X=Start_x TO End.x STEP -(K*St>
7311 IF (H)*(X<-<R*1.001» OR (K=-1)*(X)R«1.001) THEN 7128
7350 Z=l-(X/fl) A 2
7356 IF Z>=0 THEN
7362 Y=K*B*SI1R(Z)
7368 ELSE
7371 Y=0
7380 END IF
7386 IF SynboDO OR W OR OROyNO(X,9)OOROUNO(End_x,9> THEN RPLOT X*Cos angle-Y*Sin angle,X*Sin angleW*Cos angle
7392 IF Seq=2 THEN ! fill in the ellipse
7398 K=-K
710* IF DROUNO(X,9>OOROUND([nd_x,9) THEN RPLOT X*Cos_angle*Y*Sin angle,X*Sin angle-Y*Cos angle
7110 ENO IF
7116 NEXT X
7122 IF Seq=2 THEN SUBEXIT
7128 NEXT K
7131 NEXT Seq
71KJ SUBENO
7116 !
7152 !
7158 Orau_polygon:SUB Oraw_polygon(Polysides,Polysi2e,Polyrot,Solid,SynbOO,Jj)
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7161 ! draw a polygon of arbitrary size, tsides, orientation,infill
7170 COM/Plotboxl/Xnin,Xnax,Y«n,Ynax,Lifixl,Li^
7176 COtt /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
7182 COM /Plotbox2/Nxrt,NyiVlotdeu<»),Pr(»),Plotter,Plotto^^
gu,Ygu
7188 !
7191 If PI otter Jimp THEN ! cache polygon-specs
7500 Polysides=Synb<Jj,2)
7506 Solid=Synb(Jj,3>
7512 Polysize=SynbUj,1>
7518 PolyroHyNb<Jj,5>
7521 EHOIF
7530 !
7536 Star=(Polysides<0) ! is this to be a "star'-shaped figure?
7512 S7175=(Hardplot ftNO Solid RND NOT Star flNO PolysidesO?)
7518 IF S7175 THEN ! use HP-7175 HP6L comand to drau solid poly
7551 S=0
7560 OflTfl 0,0,120,90,72,60,25.711,0 ! starting=position, in degrees
7566 RESTORE 7560
7572 IF Polysides<9 THEH
7578 FOR 1=1 TO Polysides
7581 REflG S
7590 NEXT I
7596 END IF
7602 P=Poly5ides*(Poly5ides<10)*5l)*(Polv5ides>=10) ! use 50 sides if polysides>9
7608 OUTPUT Plotdeu(2); >UG'aUflL$(Polysize*17)a',"aUflL$(S+Polyrot)&",360,"&UflL$(360/'P)&";'
7611 END IF
7620 Xp=Polysize/'Xrcv'2.3 ! rake dianeter equal to polysize in nillineters
7626 Yp=Polysize/Ynii/2.3
7632 0=.2+.l*Crt ! effective pen-thickness in m
7638 H_polys=<S?175=0)«((Hardplot flNO (Ticksize<l.1) RNO Polysides>0 flNO Polysize>3)*50*Solid)
7611 IF N_polys=0 RND Double RND 57175=0 THEN N_polys=l
7650 ! N_polys is the nunber of (increasingly snaller) polygons to be drawn
7656 FOR~I=0 TO N.polys
7662 X=Xp-I*D/xii
7668 Y=Yp-I»B/to
7671 S=360/fl8S(Polysides)
7680 Es .5-(flBS(Polysides)=3)/5 ! degree of pucker-indent for star
7686 IF X<0 OR Y<0 THEH SUBEXIT ! stop when radius of zero is passed
7692 !
7698 FOR J=Polyrot TO Polyrot*360 STEP S
7701 RPLOT X*COS<J),Y*SIH<J>
7710 IF Star THEN ! do a pucker
7716 OJ+S/2
7722 RPLOT E*X*COS(C),E*Y*SIN<C)
7728 END IF
7731 NEXT J
7710 NEXT I
7716 SUBENO
7752 !
7758 !
7761 Oraw_errbox:SUB Brau_errbox(Xerr,Yerr,X,Y,Xm,Ym,Crt,Synbol)
7770 ! drau a rectangle uhose dinensions correspond to the uncertainties of the point
7776 IMOUE -Xerr,-Yerr ! start at the lower-left corner of the box
7782 U=2*Xerr ! box height
7788 H=2*Yerr ! box width
7791 !
7800 ! use RECIRH6LE comand for CRT-plots or open boxes
7806 IF NOT Crt OR (Crt RNO SynboDO) THEN RECTftNGLE U,H
7812 IF Crt flHD SynboKO THEN RECTflNGLE U,H,FILL
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7818 !
7821 If HOI Crt RNO SynboKD THEN
7830 Penthick=.36/ton/(l*Crt)! UU's per .36 m in Y-direction
7836 0=1
7812 CLIP X-Xerr,X*Xerr,Y-Yerr,Y+Yerr
7818 REPEBI ! fill in the box (plotter only)
7851 IORRU 0*U,0
7860 IORRU 0,Penthick
7866 HeighHeight+Penthick
7872 0=-0
7878 UHTIL Height>H»2*Penthick ! quit uhen filled in box (» abt 1-2 lines)
7881 CLIP Xnin,Xnax,Ynin,Ynax
7890 EHOIF
7896 SUBENO
7902 !
7908 !
7911 Yorkfit:SUB Yorkfit(Cplot,Forced_inter,Forced_age)
7920 ! line-fitting algorithm nodified frwi 0. York, EPSL g. 5, p. 320-321, 1969
7926 OPTIOH BBSE 1
7932 COH /Yorkfitl/ Xg<»>,Yw(»),Ex(*>,Ey(»>,RO(*>,H,Haxyor,Hn,Prtr,Ea$,Eb$,Er$
7938 COH /Yorkfit2/ Xerr(*),Yerr(»),Sig,Line(*>,Percent,Nline5,N_interlabels,Cint(»),Solid_line,Cache_cint(»),Cache «swd<*)
7911 COH /Yorkfitf/ Slope,Errsl,Inter,Errint,X_bar
7950 OI«X_wt(200),Y_ut(200),R(200),Ueight(200),«ean_ut(200),Yorkslope(5),Yorkinter(5)
7956 COH/Plotboxl/Xnin,XHax,Yfiin,Ynax,Lifixl,Li^
7962 COH /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
7968 IW/Plotl»x2/Hxr$ 1 Hyr$,Plotdew(»>,Pr(*>,Plotter 1 PlotterJunp,flrJht,Uit,Iicksize^
gu,Ygu
7971 OIHY_errint<5),Y_errsl(5),Na«e$[70],Isotope$(1)E3],Lanbda(1>,Xut(200),Yut(200>,Interxy(2,2)
7980 OIHE_xO(200),E_yO(200),EJ6(200),E_x(200>,E_y(200),Xbar(5),Ybar(5),Cint_r(8>,E_760(200)
7986 !
7992 ! Rb-87, Sn-117, U-238, U-235, Ih-232 decay constants </ny>
7998 Ofllfl 1.12E-5,6.51E-6,1.55125E-1,9.8185E-1,1.9175E-S
8001 REBO LanbdaOO
8010 !
8016 IF N>f1axyor IHEH
8022 Bad_input(FHH$(''»»« CRN ONLY YORKFIT OP TO W$(Haxyor>&" POIHTS  » »
8028 SUBEXII
8031 END IF
8010 !
8016 OFF KEY
8052 OFFKBO
8058 fllpha
8061 Nn
8070 !
8076 ! Oeternine if isochron data by looking for isotope Is in X & Y nanes
8082 OflTfl 87,86,87,86,113,111,117,111,206,201,238,201,207,201,235,201,208,201,232,201,207,201,206,201,207,206,201,206
8088 RESTORE 8082
8091 FORM TO 7
8100 RERO Isotope$(*>
8106 fi=POS(Ny$,l5otope$(l))*POS(Hy$,Isotopet(2)>*POS(Hx$,Isotope$(3))*POS(Hx$,Isotope$(1))
8112 IF ft OHO I<=5 THEH Isochron=I ! Type of std isochron (Rb-Sr.Sn/Nd...)
8118 IF fl RHD I>=6 THEH Pbpb=I-5 ! Horwal or inuerse Pb-Pb isochron
8121 HEXT I
8130 !
8136 LOOP
8112 Clear
8118 PRIHT USIHG "K,/VYORKFIT:"
8151 ! Check for unassigned erors and error-correlations
B160 Hissing_errors=0
8166 Zero_rhos=0
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8172 FOR 1=1 TO N
8178 HissingLerrors=Hi5singLerror5+(Ex(I)*Ey(I) sO)
8181 IF Isochron<3 OR Cplot THEN Zero_rhos=Zero_rhos<(RO(IH)
8190 ! Don't ask for error-correlations for Rb/Sr or Sn/Nd isochrons
8196 HEXT I
8202 !
8208 IF HissingLerrors fiNO HOT Zero.rhos THEH
8211 PRIHT 'HI-ERRS, JY-ERRS FOR SflfiPLES UITH UHRSSI6HEO OR ZERO ERRORS?"
8220 LOOP
8226 Retrieve<R$,Nv<«>.Ninputs)
8232 IF R$="*" THEH SUBEXIT
8238 EXIT IF Nv(l) fiHO H»(2)
8211 Bad.inputCHEED flT LERST 2 HOHZERO RESPOHSES")
8250 EHD LOOP
8256 X_error=Hu(l)
8262 Y_error=Hu<2)
8268 EHO IF
8271 IF Hissingjrrors flHD Zero.rhos THEN
8280 IF Percent THEH PRIHT 'XX-ERRS, XY-ERRS";
8286 IF HOT Percent THEH PRIHT TERRS, Y-ERRS";
8292 IF HOT Cplot THEH PRIHT " [, ERR-CORRS]';
8298 IF Cplot THEH PRIHT ', ERR-CORRS';
8301 PRIHT * FOR SRMPLES UITH UHRSSI6HED OR ZERO URLUES?"
8310 LOOP
8316 Retriege(R$,Hv(*>,Hinputs)
8322 IF R$="«' THEH SUBEXIT
8328 EXIT IF H«(l) RHO Nu(2)
8331 Bad.inputCHEED RT LERST 2 HOHZERO RESPOHSES')
8310 EHO LOOP
8316 X_error=NvU>
8352 Y_error=Hu(2)
8358 Rho=Nv(3)
8361 EHD IF
8370 IF Zero_rhos RHD HOT His5ing_errors THEH
8376 PRIHT 'ERR-CORRS FOR SflhPLES UITH UHRSSI6HEO OR ZERO URLUES CWNCtttfir ZERO)?'
8382 LOOP
8388 Retriewe(R$,Hg(*),Hinputs)
8391 IF R$=**' THEH SUBEXIT
8100 Rho%(l>
8106 EXIT IF BBS(RhoX=l
8112 Bad.inputCERROR-CORRaRTOHS HUST BE BETUEEH -1 RNO *1">
8118 EHD LOOP
8121 EHO IF
BfiO EXIT IF HOT Zero.rhos OR HOT Cplot OR Rho
8136 Bad.inputCCOHCOROIR X- & Y-UflLUES RRE RLURYS CORRaRTEO! (usually 0.9 to 0.995)')
8112 EHD LOOP
8118 FOR M TO H
8151 IF Ex(I)=0 THEH
8160 Ex(I)=X_error
8166 Xerr<I>=X_error»(Percent*Xu<I>/10Q<<Percent=0)>
8172 EHO IF
8178 IF EydH THEH
8181 Ey(I)=Y_error
8190 Yerr(I)=Y_error*(Percent*Yu(I)/100*(Percent=0))
8196 EHO IF
8502 IF RfldH THEH RO(I)=Rho
8508 NEXT I
8511 !
8520 IF Cplot ftHD Forced.inter RHO H(Haxyor THEH
8526 H*l
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8532 
8538 
8511
8550
8556
8562
8568
8571
8580
8586
8592
8598
8601
8610
8616
8622
8628
8631
8610
8616
8652
8658
8661
8670
8676
8682
8688
8691
8700
8706
8712
8718
8721
8730
8736
8712
8718
8751
8760
8766
8772
8778
8781
8790
8796
8802
8808
8811
8820
8826
8832

Xv(H)=FNa(Forced_age) 
Yv(N)=FHB(Forced_age) 
Xerr(N>-Xv<N)/l.E»6
Yerr(H)=Yv(N)/l
RO(N>=0

END IF
!
fllpha
IF Prtr=2 THEN
PRIHT 'NRHE FOR

1*6

! ask for a nane for the yorkfit if printer output
THIS YORKFIT?';

LIHPUT Nane$[l,?0]
EHOIF

!
PRIHTER IS Pr(2)
Clear
PRINT RPI$C»',30)i'YflRKriT'&RPT$(V1 3fl>
IF Prtr=2 THEN

PRIHT H*ie$
ELSE

PRIHT
END IF
PRIHT USING V,2SX,K";Ea$&Eb$ ! error-type heading
IF Cplot THEH PRIHT  SETf;TflB(8>;HxO$;TaB(2l);Er$;TflB(3l);NyO$;Tflfi(13);Er$;TaB(56); >Err-Correl. > ;TflB(72);"J:7/6 err'
IF HOT Cplot THEH
PRIHT
!
!
Ok=0 !
Hodel5=0 !
Slope* .1 !
HodeH !
Iternax=15 !
M3_iternax=30 !
M1_iterrtax=lS !
Toler=.02 !
Hodel1_milH !
H1_count=0 !
H3_count=0 !
I
I

PRIHT "SETr;TflB(9);NxO$;TflB(23>;Er$;TftB(31);NyO$;Tfl8(17);Er$;TflB(6l);'Err-Correl.'

Ok Renains zero until a nodel-1 fit is obtained
Oon't use Hodel-5 - gives funny convergence
Trial slope to start with
Hodel nunber
HaxifiunJ of iterations before giving up
HaxifiufiS of Hodel -3 passes before giving up
ditto, Hodel-1
Hodel-1 tolerance on HSUD convergence
for Hodel-1 fit: starting error-additive
Hodel-1 pass-counter
HodeH iteration counter

Startjiodel:SlopeO=Slope
i

Iterate:Iteration=l
OH KEY 9 LflBEL '
REPERT
Slope=SlopeO
IF Iteration5!
FOR 1=1 TO H

! Iteration-counter for slope-deternination
flBORT FIT" GOTO Yorkescape

OR Hodel=2 OR Hodel=3 THEH

SELECT Hodel
CflSE 1

! Hodel-1 weighting - analytical errors only (York's original)
B838 IF HOT Cplot THEH PRINT I;TflB(8);Xu(I),TflB(22);Ex(I);TflB(33>;Yv(I);TRB(16);Ey(I);Tfl8(60>;RO(I)
88H Y_gt(I>=(Sig/Yerr<I»A2
8850 M(I)=Y_ut(I)
8856 X.ut(I)="(Sig/Xerr(I» A 2
8862 Xwt<I)=X_wt(I)
8868 R(I>-RO(I>
8871 IF R(I>=1 THEH R(I)=l-l.E-9 ! correlations of exactly 1 dangerous
8B80 IF Cplot THEH ! calculate 207/206 error to show user
8886 E_xO<IHerr(I>/Xv(D! fractional error in X
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8892 E_vO(I)=Yerr(I)/Yv(I)! ' ' Y
8898 ! ' " 207/206
8901 EJ60(I)=SQR(Ej<Oa)A 2+E_vO(ir2-2»RO(I)»E_xO(I)»E_vQ(I))
8910 IF HOI Forced.inter OR KH IHEH PRIHT I;IflB(6);Xv(I),IRB(2l);Ex(I);IflB(30);Yv(I);Tfl8(12);Ev(I);TftB(55);RO(I);IRB(?2
);OROUND(100*E_760(I>,3>
8916 EHD IF
8922 !
8928 CflSE 2 ! Model-2 wting: Equal uts, uncorrell. error (inplies
8934 ! knowing nothing about the actual cause of scatter)
8940 IF KH OR HOT Cplot OR HOI Forced.inter IHEH
8916 X_wt(I)=l
8952 Y_wt(I)=l/SlopeA2
8958 R(I)=0
8964 EHD IF
8970 !
8976 CRSE 3 ! Model-3 weighting: analytical errors plus a nornally-dis-
8982 ! tributed variation in the initial-ratio. The initial-
8988 ! ratio variation is unknown 8. nust be estinated by the
8994 ! progran.
9000 I=(Yerr(I)/Sig) A2
9006 R(I)=RO<I)»SQR(T/(T+Sig_y_initA 2))
9012 Y_wt<I)=l/(T*Sig_y_initA 2)
9018 !
9024 CRSE 4
9030
9036
9042
9018
9054
9060
9066
9072
9078
9081

MODEL-1 ueights points according to their degree of discordance along 
the best-fit line. The errors of each point are calculated fron the 
the SUM of the 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 errors). The size of the added 
error-ellipse goes fron zero for completely concordant to infinite 
for conpletely discordant points. Student's-t for MOOEL-1 is calcu 
lated by assigning the 2 highest-weighted points a "point" value of 
1, and the regaining points sone fractional "point" value based on 
their MODEL-1 weight. MODEL-4 only allowed for )5 points.

Discord is the fractional discordance of a point.
Errnult is nultipler for added errors according to discordance9096

9102
9108 IF Dld.apex THEN Discord=SQR((Interxy(2,l)-Xv(I)) A 2t(Interxy(2,2)-Yv(I)) A 2)/Chordlength
9111 IF Young_apex IHEH Discord=SOR((Interxv(l,l)-Xv(I)) A 2+(Interxy(l,2)-Yv(I))A 2)/Chordlength
9120 Err(iult=Oiscord/(l-Discord)«ModeH_nult/lflO
9126 ! add variances proportional to discordance
9132 E_x(I)=SQR<E_xO(I) A 2*ErrnultA 2) ! new fract. X-error
9138 E_y(I)=SQR(E_yfl(I) A 2*ErrnultA 2) ! new fract. Y-error
9114 U?6=E_76<I> A 2+(Errmilt«2) A 2 ! new 7/6 variance
915D R(I)=(E_x(I)*2+E_y<I>A2-U76)/(2»E_x(I)»E_y(D) ! new rho
9156 Y_wt(I)=<Sig/(Yv"(I)»E_y<I)))A2 ! 1/Y-variance
9162 X_wt(I)=<Sig/(Xv<I)*E_x<I)» A 2 ! 1/X-variance
9168 CRSE 5
9174 ! Model-5 weighting - use observed X- & Y-residuals to estimate X
9180 ! ft Y-residuals to estimate X- and Y-errors of each point.
9186 ! flssune zero error-correlation.
9192 Xres=-(Slope«Ueight(I)/X_wt(I)«(Inter+Slope»Xv(I)-Yv(I)))
9198 Yres=Ueight(D/Y_wt(D»(Inter*Slope»Xv(I)-Yv(I))
9201 ! if resid is w.in .3-signa((analytical), use the anal, error
9210 R=l/XresA 2
9216 IF fl<ll»Xwt(I) THEN
9222 X_wt(I)=R
9228 ELSE
9234 X_wt(I)=Xwt(I)
9240 EHO IF
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9216 (H/Yres*2
9252 IF fl<ll«Yut(I) IHEN
9258 Y_wt(I)=ft
9261 ELSE
9270 Yjjt<I)=Ywt(I>
9276 END IF
9282 R(I)=0
9288 END SELECI
9291 Mean_wt(I)=SI3R(X_wt(I>«Y_ut(I))
9300 NEXT I
9306 END IF
9312 !
9318 DflTfl 0,0,0,0,0,0
9321 RESTORE 9318
9330 REflO X_5,Y_s,Ueightsurt,C,D,E
9336 ON ERROR 6010 Fail
9312 !
9318 FOR 1=1 TO N
9351 Ueight(I)=X_gt(I)»Y_wt(I>/(SlopeA2«Y_ut(I)+X_ut<I)-2«Slope*R(I)«Mean_wt(I))
9360 UeightsunHleightsunHleightd)
9366 X_5=K_sHJeight(I>*Xv(I>
9372 Y_5=Y_5*Ueight<I>*YiXI>
9378 NEXT I
9381 Xbar«todel>=X_s/Ueightsuft
9390 Ybar(Hodel)=Y_s/Ueightsuft
9396 FOR H TO H
9102 Ut_sqrHJeight(I> A 2
9108 U=Xu(I>-Xbar(Model)
9411 HiXD-YbarOtodel)
9120 C=C+(UA 2/Y_ut(I)-UA 2/X_yt(I))«Ut_sqr
9426 D=D+(U»U/X_wt(I)-R(I)*UA 2/t1ean_wt(I))«Ut_sqr
9132 E=E+(U*U/Y_wt(I)-R(I)»UA 2/t1ean_ut(I)>»iJt_sqr
9138 NEXT I
9111 !
9150 SlopeO=n+4*B*E
9156 IF SlopeO<0 THEH Fail ! test for square-root of negatiue nunber
9162 SlopeO=(SQR<SlopeO)-C)/(2*0)
9168 IFSlopeO=QTHENSlopeO=l.E-99
9471 DISP 'HODEL 'aUHLf^deDa 9 : Iteration 'aUHLfdteration)!' Slope= "aUftLS(SlopeO)
9180 Iteration=l+Iteration
9186 IF Iteration>Iternax THEH Fail
9192 UNTIL RBS«SlopeO-Slope)/SlopeOX.0001 ! .012 tolerance on slope-convergence
9198 !
9501 Converged:OFF ERROR
9510 Slope=SlopeO
9516 Yorkslope(Hodel)=Slope
9522 Slope=SlopeO
9528 Inter=Ybar(Hodel)-Slope*Xbar(Hodel)
9534 Yorkinter(f1odel)=Inter
9510 !
9546 IF Hodel=3 THEN
9552 H3_count=l+M3_count
9558 IF H3_count>M3_iternax THEN Fail
9561 END IF
9570 !
9576 ! Error algorithn of Titterington & Halliday, Chen 6eol g 26, p 183
9582 0=0
9588 E;Q
9591 Sutis=0
9600 FOR M TO N
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9606 Y_resid=Yv(IHSlope*Xv(I)*Inter> ! unweighted Y-residuals
9612 Suns=Suns*Ueight(I>»Y_residA 2 ! sane as York's SOUS
9618 X=Xy(I)-Ueight(I)»Y_resid»(R(I)»t1ean_ut(I)-Slope*Y_ut(I))/(Y_ut(I)»X_wt(I))
9621 Q=D+X»Ueight(I>
9630 E=E+XA2»lleight(I>
9636 HEX! I
9612 !
9618 Hu=N-2 ! Degrees of freedon
9651 Nul=Nu«(Nu>0>*<Nu<=0> ! in case fitting only 23 points
9660 M5wd=(Nu)Q)*Suns/Nul ! tlean square of weighted deviates
9666 IF HodeH flHO flBS<Mswd-l»Toler THEN
9672 H1_counW*H1_count
9678 IF MUountHltiternax THEN Fail
968* Hodel1jiult=ttodel1_rtult*SQR(f1swd) ! increase error-miltiplier
9690 OISP 'Model 1: Pass "tftcount," HSUQ: ";Hswd
9696 CflLL t1odel1_calc(Slope,Inter,Cint(»),Interxy(»),Chordlength)
9702 GOTO Start_nodel
9708 END IF
9711 !
9720 IF Hodel=3 UNO flBS(ttswd-l)>.01 THEN ! increase estinated initial-ratio variation
9726 Sig_y-init=SiO-init*SQR(Hswd) ! est. war. in init. ratio to account for scatter
9732 OISP "Try "&URL$(l13_count>a": HSUD= 'aURL$(DROUNQ(M5«d,3))a" for init-Y var. of "aUflL$(OROUNO(2»Sigj_init,3))
9738 60TO Iterate
9711 EHO IF
9750 !
9756 ! Calculate degrees of freedon by weighting nunber of
9762 IF Hodel=1 THEN ! points by assigning nax-wtd point it next-toiwx wted
9768 Ncount=l ! point a "point" value of 1, and all others a lesser
9771 ! value according to their yorkfit weight.
9780 Maxweight=t1ftX<lleight<»))
9786 Hax2weightsO ! Find second-highest weighted point
9792 FOR 1=1 TO N
9798 IF Ueight(I»Hax2weight UNO DeightdXMaxweight THEN Max2weight=Ueight(I>
9801 NEXT I
9810 FOR 1=1 TO N
9816 IF UeightdXHaxweight THEN Ncount»Ncount+Ueight(I)/Hax2weight
9822 NEXT I
9828 Nu=Ncount-2 ! can be non-integral or <1
9831 END IF
9810 !
9816 Students_t=FNStudents_t(Nu)
9852 Err5l_apr=yeightsun/(E*w1eightsun-B"2) ! a priori (fron analytical errors only) 1-signa
9858 ! error on slope
9861 IF Errsl_apr>0 THEN ! guard against sqr(neg. I)
9870 Errsl_apr=SQR(Errsl_apr)
9876 ELSE
9882 Errsl_apr=0
9888 END IF
9891 Errint_apr=Errsl_apr*SQR(EAJeightsu«) ! a priori 1-signa error on intercept
9900 Errint_incsc=Errint_apr*SQR<Hswd> ! 1-signa error on intercept calculated
9906 ! frw actual scatter
9912 IF ModeM THEN Sig_y_init=Errint..incsc ' i" case do a nodel-3 fit later
9918 Errsl_incscs£rrsl_apr*SQR(Hswd) ! 1-signa "including scatter" slope-err
9921 PRINT
9930 !
9936 IF Hodel=l THEN ! calculate chi-square probability
9912 SELECT Hswd
9918 CflSE >20 ! obviously zero-probability
9951 Prob=0
9960 CflSE (.0001 ! obviously near-1 probability
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9966 Hsud=0
9972 Prob=l
9978 CRSE ELSE ! calculate probability fron cunulatiue chi-square distr.
9981 ON ERROR GOTO Underflow
9990 0=1
9996 fl=l
10002 IF NOT FHEuen(Nu) THEH ! Hu odd
10008 1=0
10011 REPEflT
100ZO 1=1+2
10026 D«D»Suns/(Hu*I>
10032 fl=fl*0
10038 UHTILDU.E-?
10011 D=SQR(PI>
10050 FOR K5 TO Nu/2
10056 WW
10062 NEXT I
10068 Prob=l-EXP(-<Suns/2))*<SuHS/2)A <Nu/2)*fl/D
10071 ELSE! Nu euen

	FOR W TO Nu/2-1 
	D=D*Suns/(2*I) 

10092 fl=fl*0 
10098 HEXT I 
10101 Prob=fl*EXP<-(Suns/2)) 
10110 END IF 
10116 END SELECT 
10122 OFF ERROR 
10128 ENOIF 
10131 !
10110 Vorkprint:IF ProbUOOl THEN Prob=fl ! don't print out low probabilities
10116 DISP
10152 FOR Prinler=l TO Prtr
10158 PRINTER IS Pr(Printer)
1016* SELECT Model
10170 CRSE 1
10176 IF Prinler-2 THEN PRIHT RPT$C-',80)
10182 IF NOT Cplot OR NOT Forced_inter THEN
10188 PRIHT '**flOOEL 1 SOLUTIOH -- flSSUHES 8LL SCflTTER DUE TO ftHRLVTICflL ERROR**'
10191 ELSE
10200 PRIHT ' ***** PSEUOO HODEL-1 SOLUTIOH ... FORCED THROUGH '&URL$(DROUNO(Forced_age,3))a' Ma *****'
10206 ENO IF
10212 Ok-1 ! successful nodel-1 fit
10218 HsudO=t1sud ! nodel-1 nsud - need to renenber
10221 IF Prob>.15 THEN ! use fl PRIORI errors of prob. of fit is >15I
10230 Y_errsl(l)=1.96*Errsl_apr
10236 V_errint(l)-l.96*Errint_apr
10212 END IF
10218 CflSE 3
1025* PRINT USING V,r;'********»MOOEl 3 SOLUTIOH -- flSSUHES SCflTTER IS DUE TO flHftLVTICftL ERROR"
10260 PRINT USING 'K,/Y******PLUS NORHRLLV-OISTRIBUTED ERROR IN INITIftL 'aHyia'******'
10266 PRIHT 'CflLCULflTEO UflRIflTIOH IH IHITIflL ';Hy$;'=';ORQUHD<2*Sio_init,3>;' (Z-SIBIR)'
10272 CflSE 2
10278 PRIHI USIH6 V,K';'**********HOOEL 2 SOLUTION ~ EQURLLV UEI6HTED POINTS UITH UNCORRaflTEO'
10281 PRIHT  «HH«HHwwHHHt»»««»*ERRORS; flSSUMES NORHflL DISTRIBUTION OF RESIOURLS*****'
10290 CflSE 1
10296 PRIHT '********* MODEL 1 SOLUTIOH -- POIHTS UEI6HTEO flCCOROING TO DEGREE »*****'
10302 PRINT RPT$C*',30)a' OF COHCOROflHCE TOURROS ';
10308 IF Old.apex THEH PRINT 'UPPER INTERCEPT ***'
10311 IF Voung_apex THEH PRINT 'LOUER INTERCEPT **»'
1032D CflSE 5
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10326 PRIHT USING '/,KY*«HODEL 5 SOLUTION - POIHTS UEIGHTEO BY OBSERUEO SCflTTER FROH BEST-FIT LINE**'
10332 END SELECT
10338 IF HodeW OR Prob<=.15 THEN ! use students't-t for Nu d.f. if probHSX
10311 Y_err5l<Hodel>=Student5_t*Errsl_incsc
10350 Y_errint(Hodel)=Student5_t*Errint_incsc
10356 EHO IF
10362 IF Prtr=l THEH PRINT USING V,32X,K,19X,K,/YSLOPE','INTERCEPT'
10368 IF Prtr=2 THEN PRINT USING V,33X,K,19X,K,/,33X,K,19X,K,/';'SLOPE','INTERCEPT', --  , -  -- 
10371 PRINT "8EST-FIT:';Tfl8(31);OROUNO<Slope,6>;Tfl8(56>;OROUNOanter,6)
10380 IF Printer^ THEN PRINT RPT$C-',80)
10386 IF HodeH THEN
10392 PRINT 'ERROR (1-SIGHfl, fl PRIORI) ";TflB(3l>;DROUNO(Errsl_apr,1);Tft8<56>;DROUNO(Errint apr,1)
10398 IF Printer=2 THEN PRINT
10101 ENO IF
10110 PRINT "ERROR (1-SIGHfl, FROH SCflTTER) ';TftB(3l>;OROUND(Err5l_incsc,1);Tfl8(56);OROUNO(Errint incsc,1>
10116 IF Printer=2 THEN PRINT
10122 PRINT 'ERROR (95* CONFIDENCE LIHITS>';IflB(3l>;OROUND(Y_errsl(Hodel>,1>;TftB<56);OROUND<Y errint(Hodel),1)
10128 IF HodeH THEN PRINT USING V,3(K)';'(nunber of equivalent "aCHR$(31)a'points'ftCHR$(31)ag  - ',DROUNO(Ncount,3>,T
10131 PRINT
10110 PRINT 'COORDINflTES OF CENTROIO: X=';OROUND(Xbar(Hodel>,6),'Y=';OROUND(Ybar(Hodel),6>
10116 IF HodeH THEN
10152 PRINT USING V,KYflNflLYTICflL ERRORS flLONE UILL CflUSE THE OBSERUEO flhOUNT OF SCftTTER'
10158 PRINT "OR HORE ';UflL$(OROUNO(100*Prob,2));"J! OF THE TIHE, ftS INOICRTEO BY THE H.S.U.O. OF';OROUND(Hsud,3)
10161 END IF
10170 IF Printer'2 THEN PRINT USING 'K,/';RPT$C-",80)
10176 NEXT Printer
10182 PRINTER IS CRT
10188 IF (Hodel=l RNO Prob<=.2) THEN ! nay want to try another nodel
10191 IF CploH OR Forced_inter THEN
10500 ! Try another nodel, since Hodel-1 doesn't seen too probable
10506 Hodel=2+(Isochron)0) ! use nodel-2 if non-isochron, 3 if isochron
10512 Sig_y_init=Errint_incsc '  initial est. Y-variabilitysintercept-error
10518 PRINT RPT$C ',80)
10521 DISP "HODEL 'aUflL$(Hodel)a' YORKFIT..."
10530 GOTO Iterate
10536 ELSE ! give user a choice of not trying another nodel
10512 OISP "flCCEPT HOOEL-1 FIT OR FIT UITH RNOTHER HOOEL?'
10518 OFF KEY
10551 ON KEY 1 LftBEL 'BCCEPT HODEL-1' GOTO Hodel.chosen
10560 ON KEY 2 LRBEL '00 HOOEL-2' GOTO 10698
10566 IF N)5 THEN
10572 ON KEY 3 LflBEL "00 HOOEL-1 III 1 GOTO 10716
10578 ON KEY 1 LflBEL '00 HODEL-1 LI' GOTO 10710
10581 ENO IF
10590 ON KEY 7 LflBEL ' HELP' GOTO Call.help?
10596 ON KEY 9 LRBEL ' ESCflPE' GOTO Yorkexit
10602 ON KBD GOTO 10620
10608 GOTO 10608
10611 !
10620 K=FNGet_key
10626 OFF KBD
10632 SELECT K
10638 CRSE -67 ! CONTINUE
10611 GOTO Hodel.chosen
10650 CftSE 8 ! CTRL-H
10656 GOTO Calljelp?
10662 END SELECT
10668 GOTO 10512
10671 !
10680 Call_help7:CRLL Help?
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10686 GOTO 10542
10692 !
10698 HodeH
10701 GOTO Startjiodel
10710 !
10716 Old_apex=l
10722 Young_apex=0
10728 GOTO 10752
10734 !
10740 Young_apex*l
10716 Old_apex=0
10752 OFF KEY
10758 OISP
10761 HodeH
10770 CflLLHodeH_calc(Slope,Inter,Cint(*),Interxv(*),Chordlength) 
10776 GOTO Startjiodel 
10782 END IF 
10788 ! 
10794 END IF 

	j
Choosejiodel:IF Hodeltt THEN ! select which solution to use

10812 OISP 'PRESS KEY TO CHOOSE HOOEL-1 OR HOOEL-'aURL$(Hodel>a" SOLUTION.
10818 OFF KEY
10821 ON KEY 1 LflBEL ' HODEL-1' GOTO 10926
10830 IF ttodel=2 THEN ON KEY 2 LflBEL " HOOEL-2" GOTO 10938
10836 IF Hodel=3 THEN ON KEY 3 LflBEL ' HOOEL-3' GOTO 10938
10842 IF HodeH THEN ON KEY 1 LflBEL " HODEL-4" GOTO 10938
10848 ON KEY ? LflBEL ' HELP" GOTO Call.helpS
10854 ON KBD GOTO 10872

10866 !
10872 K=FN6et_key
10878 SELECT K
10884 CflSE 8 ! CTRL H
10890 GOTO Call.helpS
10896 CRSE -6? ! CONTINUE
10902 GOTO 10938
10908 END SELECT
10914 GOTO 10824
10920 !
10926 HodeH
10932 !
10938 PRINT RPTIC ",80)
10944 END IF
10950 !
10956 Hodel_chosen:SlopeaYorkslope<Hodel>
10962 ! drau line, solve for isochron age & label if releuant
10968 DISP
10974 BEEP
10980 OFF KEY
10986 OFF KBD
10992 Inter=Yorkinter(Hodel>
10998 Errsl=Y_errsKHodel>
11004 Errint^_errint(Hodel>
11D10 X_bar=XbaV(ttodel>
11016 IF Crt RND NOT Cplot THEN CflLL Graph
11022 Drawline<Slope,Inter,Nlines,Solid_line,Line(*))
11028 IF Crt RNO NOT Cplot THEN UflIT 1.5
11031 IF NOT Cplot THEN
11040 SELECT Pbpb
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110% CflSE 0! not a Pb-Pb isochron
11052 IF Isochron THEH
11058 RgesLOG(l*Slope)/Lanbda(Isochron)! standard-isochron age
11061 Hge_errsErrsl/(Lanbda(Isochron)*(l*Slope»
11070 EHO IF
11076 CflSE 1 ! a nornal (beta-alpha) Pb isochron
11082 CflLL Pb_pb_age(Slope,flge,Errsl,fige_err,Hi_age,Lo_age)
11088 CftSE 2 ! a 207/206 us 201/206 Pb isochron
11091 CftLL Pb_pb_age(Inter,flge,Errint,flge_err,Hi_age,U_age)
11100 END SELECT
11106 !
11112 IF Isochron OR Pbpb THEN
11118 Print_age:FOR Printer=l TO Prtr
11121 PRINTER IS Pr(Printer)
11130 IF ftge THEH PRINT "MODEL";Hodel;" ISOCHRON flGE =";OROUNO(Rge,5);
11136 IF flge_err THEH PRIHT " »/-";OROUNO<flge_err,3);
11112 IF flge THEH PRIHT USING "K,tY Ha"
11118 IF Pbpb THEN PRIHT USIH6 "1X,5(K>,t";"0",Lo_age," (",Hi age,")"
11151 PRINT USIH6 "/,K";RPT$<"*",80>
11160 NEXT Printer
11166 PRINT USING "3/"
11172 EHO IF
11178 ELSE
11181 ! Calculate, printout 8. label the concordia intercepts
11190 MflT Cint= (0)
11196 GRflPHICS OFF
11202 OISP "Calculating concordia intercepts and errors..."
11208 Conc_inters(Slope,Inter,Cint(*))
112H Cint_errs<Hodel,Slope,Inter,Y_errsl(»),Y_errint{*),Xbar(*),Cint<»))
11220 IF Cplot flHO Forced_inter THEN
11226 IF Cint(7X.01 THEN ! fiuoid too nany significant figures here
11232 Cint(5Hint<2)
11238 Cint(6Hint<2)
11211 Cint(7>=0
11251) END IF
11256 IF Cint(8X.01 THEN
11262 Cint(3Hint(l>
11268 CintdHintd)
11271 Cint(8)=0
11280 END IF
11286 END IF
11292 OISP
11298 Print_inters(Cint_r(*),Cint(*),Pr(Prtr))
11301 Label_inters<Cint(*),N_interlabel5,HsudO>
11310 IF Crt flNO H_interlabels(3 THEN ! Cache results for later plotter-dunp
11316 Cache_nsud(H_interlabel5)=HswdO
11322 FOR 1=1 TO 8
11328 Cache_cint(N_interlabels,IHint<I)
1133* HEXT I
11310 END IF
11316 IF Crt THEN CflLL Graph
11352 UfilT 2
11358 END IF
11361 Yorkexit:IF Crt THEH CflLL ftlpha
11370 SU8EXIT
11376 !
11382 Call_help5:CRLL HelpS
11388 GOTO Choose.nodel
11391 !
11100 Underflow: ! nuneric under/overflow in chi-square prob, calculation
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11106 OFF ERROR
11112 Prob=0
11118 GOTO Yorkprint
11121 !
11130 Yorkescape:OFF
11136 OFF KEY
11142 DISP FHH$CfiBORTIH6 HODEL-'aUflLSOIodeDa 1 YORKFIT...")
11118 BEEP
11151 UflIT 1
11160 IF Hodel=l OR Ok=0 THEN
11166 Clear
11172 SUBEXIT
11178 ELSE
11181 Hodel=l
11190 GOTO Hodel_chosen
11196 END IF
11502 !
11508 FailtOFF ERROR
11511 OISP
11520 PRINTER IS Pr(Prtr)
11526 PRINT USING V,K,K,2/YDflTfl CflN'T BE FIT TO fl STRftlGHT LINE USING MODEL ",Hodel
11532 PRINTER IS CRT
11538 IF HodeM THEN
11511 flodel=2+(Isochron>0>*(Cplot=0)
11550 GOTO Startjwdel
11556 ELSE ! nodeM
11562 IF Ok=0 THEN
11568 Clunk
11571 SUBEXIT
11580 ELSE
11586 HodeH
11592 GOTO HodeUhosen
11598 END IF
11601 END IF
11610 !
11616 SUBEHD
11622 !
11628 !
11631 Bad_input:SUB Bad_input(Crud$> ! generic error-nessage & sound routine
11610 Clunk
11616 DISP FNH$C »** 'aCrudtt 11 »**  )
11652 UflIT 2
11658 SUBEHD
11661 !
11670 !
11676 Plotbox:SUBPlotbox(Crud$,Cplot,Rotate_90,Bypass,Plot_started,Escape)
11682 ! drau plotbox, ticks, tick & axis labels
11688 OPTION BASE 1
11691 COM /Plotboxl/ Xrtin,Xttax,Yttin,Ynax,Linxl,Littx2 1 Littyl,Linv2,X5pred,Yspred,Xloc,Yloc,Xm,Ynfi,Nx $,Ny $,Nx$,Ny$,NxO$,NyO$,Double
11700 COM /Plotboxla/ Lxl,Lx2,Lvl,Ly2,Dffset
11706 CI3M/Plotbox2/Nxrt,Nyr$,Plotdeu(*),Pr(*),Plotter,PlotterJurtp,Rr,Tht,LhtJicksize,Xl,Yl,Xend,Yend,Spee(l$,Crt,fe^^^^
gu.Ygu
11712 COM /Plotbox3/ Of.xnafte$,Df_ynatte$,Dfile,Stack
11718 COM /Concordia/ flge_ftin,Rgejiax,Ctick,Oblique_tick
11721 DIHR$[80],Nu(5),Xtik(9),Ytik(9),Xt.wl$(9)[l23,Yt_val$(9)[l2],Xdec(9),Ydec(9),Zero$E93,Str$(8)E1{l]
11730 !
11736 Plotter_x«ax*219 ! wlid for HP-7175 plotter
11712 Plotter_ynax=179.5 ! ' "
11718 Zero$=rOOOOOOOOO'
11751 Escaped
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11760 Rlpha
11766 Clear
11772 OFFKBO
11778 OFF KEY
11781 IF NOT Plotterjunp THEN
11790 !
11796 Enter_axisnanes:IF [plot THEN
11802 Nx>HA20?*Pbr235«U"
11808 Ny>"A206«Pb/A 238«U'
11811 ELSE
11820 Clear
11826 PRINT USING "X,/,K,2/'";"... Use * to start superscripts or end subscripts,'," * to start subscripts or end superscrip 
ts/
11832 PRINT FNHSCENTER X-RXIS NfiHE, V-fiXIS NflHE:')
11838 IF Nx_$<>" flHO HyJO" THEN PRINT USING V,r;'(press'aFNCt$&"to use '&Nx tt" and 'My $
118H PRINT
11850 PRINT USING V,K,2/,K,7X,K,/,K,lYShorthand for coroon axis-naies:',"SR -- Rb-Sr isochron",'ND -- S«-Nd isochron",'P
Bfl -- Beta-fllpha plot"
11856 PRINT USING '6X,K,/,K,1X,K,/YPB6 " Gaww-fllpha plotyUfl - fllpha-flu isochron'/UB -- Beta-Nu isochron"
11862 ON KBD GOTO 11892
11868 ON KEY 9 LftBEL " ESCflPE' GOTO Escape
11871 DISP '?'
11880 GOTO 11880
11886 !
11892 K=FN6et_key
11898 OFF KBO
11901 OFF KEY
11910 IF KO-6? THEN ! not CONTINUE
11916 OUTPUT KBO;CHR$(K);
11922 PRINT TflBXY(l,18);RPT$(" ",80)
1192B DISP FNflst$;
11931 Retriewe_str(R$,Str$(*),Ninputs)
11910 SELECT Ninputs
11916 CRSE 0
11952 IF LEN(Nx_$)=0 THEN Nx_$=T! lazy bastard
11958 IF LEN(Ny_$>=0 THEN Ny_$="Y'
11961 CflSE 1
11970 SELECT TRIH$(UPC$(Str$(l)))! shortcut axis-nanes 
11976 CflSE '«  
11982 GOTO Escape 
1198B CflSE "SR* 
11991 Ny_$="A87»Sr/*86«Sr' 
12000 Nx>"8?*Rbr86*Sr" 
12006 CflSE "NO- 
12012 Ny_$="AH3«Ndni1*Nd' 
12018 Nx_$="A l1?«Srt/A H1*Nd" 
12021 CflSE 'P8',"PBfl' 
12030 Nx_$="A206*Pbr201*Pb" 
12036 Ny_$="A20?*Pb/A201«Pb" 
12012 CftSE W 
12018 Nx_$='A 206«Pb/A 201«Pb" 
12054 Ny_$=' A208*Pb/A 201*Pb' 
12060 CflSE "UYUfl" 
12066 Nx_$=' A238»U/A201*Pb' 
12072 Ny_$='A206*Pb/A201«Pb' 
12078 CflSE "U8 1 
12081 Nx_$='A 235*U/A 201«Pb" 
12090 Ny_$=" A20?«Pb/A 201«Pb" 
12096 CflSE ELSE 
12102 Bad.inputCSINBLE RESPONSE: UNRECOGNIZED SHORTHfiNO FOR flXIS-NRHES')
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12108 GOTO Enter_axisnanes
121H END SELECT
12120 !
12126 CflSE 2
12132 NxJ=Str$(l)
12138 Ny_$=Str$(2)
12111 CflSE ELSE
12150 Bad.inputriNURtID ftXIS-NRHE RESPONSE (NEED 2 NflHES ONLY)')
12156 GOTO Enter.axisnanes
12162 END SELECT
12168 END IF
12171 END IF
12180 !
12186 . IF NOT Cplot THEN PRINT Nx_$,Ny_$
12192 Nx_$=FNZcon$<0,TRIH$(NxJ))
12198 Ny_$=FNZcon$<0,TRIH$(Ny_$)>
12201 !
12210 ftgelinits:IF Cplot THEN
12216 Clear
12222 PRINT USIN6 "2/,K,2/,K";'ENTER ftGE LIHUS RS: EHIN. ft&E,] MfiX. ftGEY<or press*aFNCt$8'to define by X- and Y-linits)'
12228 ON KBD GOTO 12258
12231 ON KEY 9 LflBEL " ESCflPE" GOTO Escape
12210 OISP '?'
12216 GOTO 12216
12252 !
12258 K=FNGet_key
12261 OFF KBO
12270 OFF KEY
12276 IF KO-6? THEN i Not CONTINUE
12282 OUTPUT KBD;CHR$(K);
12288 PRINT TRBXYU,5);RPT$(" %80)
1229* DISP FHflstl;
12300 Retrieve<R$,Ng(*>,Ninputs)
12306 IF TRIH$(R$)=v THEN
12312 GOTO Escape
12318 END IF
12321 IF Ninputs)! THEN PRINT Nv(l);Nv<2)
12330 IF Hinputs=l THEN PRINT Ml)
12336 IF Ninputs>2 THEN
12312 Bad.input(Crud$)
12318 GOTO Rgelinits
1235* END IF
12360 !
12366 SELECT Ninputs
12372 CflSE 0
12378 GOTO Enter.limts
12381 CftSE 1
12390 ftge_nin=0
12396 ftge_nax=N«(l)
12102 CftSE 2
12108 flge_nin=Ny(l)
12111 ftge_nax=Ny(2)
12120 END SELECT
12*26 !
12*32 ftgelinited=l! plotbox linits defined by concordia ages
12138 CftLL Limts(Xnin,Xnax,Ymn,Ynax,fige.nin,ftge_nax,Xtik inter.Ytik inter)
12*1* GOTO Hardplot.limts
12150 END IF
12156 ENO IF
12162 !
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12468 EnterJinitsrClear
12471 PRINT USING "2/,K,/YENTER X and Y LIMITS ([Xnin,] Xnax, CYnin,] Ynax)?"
12480 If (tax-Xnin) ftNO (Ynax-Ynin) THEN
12486 PRINT '(press-aFNCt^'to re-use m$(Xmn)a', "aURLSOinaxtt', "6UftL$(Ynin>a B ,  ai)fiL$(Ynax)a")'
12492 END If
12498 ON KBD GOTO 12528
12501 ON KEY 9 LRBEL " ESCRPE" 60TO Escape
12510 OISP '?'
12516 GOTO 12516
12522 !
12528 K=FH6eUey
12534 OFF KBO
12510 OFF KEY
12546 IF KO-6? THEN ! Not CONTINUE
12552 OUTPUT KBO;CHR$(K);
12558 PRINT TRBXYU,5>;RPT$r ",80)
12564 OISP FNRst$;
12570 Retrieve<R$,Nu(*>,Ninputs>
12576 IF !RII&<R$>«v THEN Escape
12582 PRINT R$
12588 IF NinputsOO RNO Ninputs<>2 RNO HinputsOl THEN
12591 CRLL Bad_input(Crud$)
12600 GOTO Enterjinits
12606 END IF
12612 SELECT Ninputs
12618 CRSE 2
12624 Xnin=0
12630 Ynin=0
12636 tax-Hod)
12642 Ynax«)
12648 CRSE 4
12651 toin«Hvd>
12660 Ynin=Nu<3)
12666 Xnax%<2)
12672 Ynax=Nv(4)
12678 END SELECT
12684 END IF
12690 PRINT Xnin;Xttax,Yrun;Ynax
12696 IF tax<=Xnin OR Ynax<=Ynin THEN
12702 CRLL BadjnputCHRX. LIHITS HUST BE HORE THRN HIN. LIMITS")
12708 GOTO Enterjinits
12714 EHO IF
12720 IF Cplot THEN
12726 Rge_nin«FNO<toin>,FNE<Ynin>>
12732 flge_«ax=hIN(FNO(tax),FNE(Ynax))
12738 . Rgelinited=0
12744 EHO IF
12750 END IF ! plotter-dunp endif
12756 !
12762 Hardplot_linits:OFF KBO
12768 OFF KEY
12774 IF NOT Plotter.dunp THEN
12780 IFHardplotTHEN
12786 Clear
12792 PRINT USING "8/,K,2/";"ENTER PLOT-SIZE (3-10)?'
12798 PRINT USING "K,/";"<Press"aFNCt$a"for default size of 8>*
12804 PRINT USING ^./"^(Press BaFNH$Ck4")a" for nonstandard dinensions/locations.) 11
12810 Hs_kbd:ON KBD GOTO 12846
12816 ON KEY 9 LftBEL ' ESCRPE" GOTO Escape
12822 ON KEY 4 LRBEL ' NONSTRNORRO' GOTO Nonstd
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12828 DISP '?"
12831 GOTO 12831
12810 !
12816 K=FN6et_key
12852 OFF KBD
12858 OFF KEY
12861 SELECT K
12870 CflSE -67 ! CONTINUE
12876 Plotsize=8
12882 CfiSE HUNT) TO NUH("9")
12888 OUTPUT KBD;CHR$(K>;
12891 PRINT TflBXY(l,12);RPT$(" ',3*80)
129DO DISP FNflstS;
12906 LOOP
12912 Retrieve<R$>(*>,Ninputs>
12918 IF TRIH$(R$>="*' THEN Escape
12921 EXIT IF Ninputs=l fiND <M1»«3 RND Nu(l)<=10>
1293D Clunk
12936 END LOOP
12912 Plotsize=Nu<l>
12918 CRSE ELSE
12951 60TO Hs_kbd
12960 END SELECT
12966 Std: Oddsize=0
12972 Sizetype=0
12978 GOTO Startbox
12981 !
12990 Nonstd:OFF KEY
12996 OFF KBD
13002 Oddsize=l
13008 Clear
13011 PRINT TflBXY(8,9);'PRESS 'aFNH$("kO">a' TD DEFINE THE PLOT-LIHITS FOR THE ENTIRE FIGURE-flREfl,"
13020 PRINT TRBXY(H,ll>;FNH$("k1">a" TO DEFINE LIHITS FOR THE PLOT-BOX ONLY"
13026 OFF KEY
13032 ON KEY 0 LflBEL " EHTIRE flRER' GOTO 13062
13038 ON KEY 1 LRBEL 'PLOT-BOX ONLY" GOTO 13071
13011 ON KEY 9 LRBEL " ESCRPE' GOTO Escape
13050 GOTO 13050
13056 !
13062 Sizetype=l
13068 GOTO 13086
13071 Sizetype=2
13080 !
13086 HardlinitsiClear
13092 OFF KEY
13098 PRINT TRBXYdO.lO);"ENTER PLOT-LIHITS IN nn: X-fllN, X-HRX, Y-tllN, Y-HRX?'
13101 PRINT TRBXY(l1,l2>;"(f«x. Units are 0-'aUflL$(Plotter_x«ax>a" CX3 and 0-"aUflL$<Plotter_ynax>a' CYJ,'
13110 PRINT TflBXY(18,13);"louer-left corner of paper is 0,0>"
13116 PRINT TRBXY(H,16);'Press'aFNCt$&*to re-use "ailflL$(DROUNO(Linxl,1»aMUflL$(DROUND(Lihx2,1»a',"aUflL$(DROUNO(Linyl,1»a'
,"aUflL$(DROUND(Liny2,1»
13122 Hl_kbd:ON KBD GOTO 13152
13128 ON KEY 9 LflBEL " ESCftPE" GOTO Escape
13131 DISP '?"
131H) GOTO 13110
13116 !
13152 K=FNGet.key
13158 OFF KBD
13161 OFF KEY
13170 SELECT K
13176 CftSE -67 ! CONTINUE
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13182 CflSE NUKT) TO Hlf1C9'),Hlll(".'>
13188 OUTPUT K80;CHR$(K>;
13194 PRIHT TflBXY(l,16);RPT$C ",80)
13200 OISP FNRst$;
13206 LOOP
13212 IHPUT Linxl f LiHx2,Linyl,Liny2
13218 EXIT IF Lifixl*Linyl>=0 fiND Linx2<=Plotter_x«ax RND Li«y2(=Plotter ynax flHO Linx2-Linxl>=30 RND Liny2-Linyl>=30
13221 CBLL Bad_input(Crud$)
13230 EHD LOOP
13236 CflSE ELSE
13242 GOTO HUbd
13218 EHD SELECT
13254 Plotsize»lfl»«Linx2-Linxl)/Plotter_imax*(Lif«y2-Linyl>/Plotter_ynax>/2
13260 ELSE
13266 Oddsize=0
13272 Sizetype=0
13278 Plotsize=Hv<l)
13281 IF Plotsize=10 THEN Plotsize=9.9
13290 END IF ! hardplot endif
13296 ELSE ! Plotter-dunp
13302 Oddsize=0
13308 Sizetype=0
13314 Plotsize=8
13320 ENO IF ! Plotter-dunp endif
13326 !
13332 Startbox:Clear
13338 OFF KEY
13311 OFFKBD
13350 Nx$=Nx_$
13356 Ny$=Ny_$
13362 IFCrtTHEN
13368 PLOTTER IS 3,"INTERNflL'
13374 6RRPHICS ON
13380 ENDIF
13386 !
13392 IF HOT Cplot OR HOT flgelinited THEH ! draw box with ticks
13398 CULL Tick(Xnax->ton,Xtik_inter>
13401 CflLL Tick(Ynax-YMin,Ytik_inter)
13110 EHOIF
13116 !
13122 ! Force louer-bound X & Y values to have a nininun t of sign, figures.
13128 1=0
13131 REPEflT
13110 I=M
13446 X=FHOe(RBS<Xnin),I)
13452 UHTIL 1)7 OR RBS<XninH<Xtik_inter
13158 IF XninH OR fiflS<Xnin>=X THEH
13164 Xnin=S6H(Xnin)*X
13470 ELSE
13476 Xnin=-X-Xtik_inter
13182 ENO IF
13488 !
13494 1=0
13500 REPEflT
13506 I=M
13512 Y=FNOe(flBS(Ynin),I>
13518 UHTIL 1)7 OR flBS(Ymn)-Y<Ytik_inter
13524 IF YninH OR flBS(Ymn)=Y THEH
13530 Ymn=S6N<Ynin)*Y
13536 ELSE
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13512 Ynin=-Y-Ytik_inter
13518 END IF
13551 !
13560 X=Xnin
13566 REPEfll ! force Xnax to lie on a tick
13572 X=Mtik_inter
13578 UNTIL QROUNO(X,9)>=OROUNO(Xnax,9)
13581 X«ax=X
13590 !
13596 Y=Ynin
13602 REPERT ! force Ynax to lie on a tick
13608 Y=Y*Ytik_inter
13611 UNTIL OROUNO(Y,9)>=OROUND(Ynax,9)
13620 Ynax=Y
13626 !
13632 Xspred=Xfiax-Xnin
13638 Yspred=Ytiax-Ynin
13611 XdecjfflcO
13650 Ydec_nax=0
13656 Ychar=0
13662 Xchar=0
13668 Lzero=Hardplot ! include leading zeroes for tick-labels if not a CRT-plot
13671 !
13680 ! find nax. t characters in X & Y ticks & ticks u. nax I decinal places
13686 Nxjwjortix=DROUND<Xspred/Xtik_inter/2'l,9>
13692 Ny_najortix=DROUND(Yspred/Ytik_inter/2+l,9)
13698 !
13701 FOR 1=1 TO NxjBjortix
13710 Xtik(I>=Xrtint2»Xtik_inter*<I-l)
13716 IF OBS(Xtik(I»<l.E-12 THEN Xtik(I>=0 ! guard against roundoff
13722 B=FHChar(Xtik(I),Lzero> ! nax f of characters
13728 IF fl)Xchar THEN Xchar=fl
13731 XdecdKNDecinaKXtikd))
13710 IF Xdec(I»Xdec.nax THEN Xdec_nax=Xdec(I)
13716 NEXT I
13752 !
13758 FOR 1=1 TO Nyjwjortix
13761 Ytik(I)=Y«in+2*Ytik_inter*(I-l)
13770 IF flBS(Ytik(I)Xl.E-12 THEN Ytik(I)=0 ! guard against roundoff
13776 fl=FNChar<Ytik(I),Lzero) ! nax I of characters
13782 IF fDYchar THEN Ychar=fl
13788 Ydec(I)=FNOecifiaHYtik(I))
13791 IF Ydec(I)>Ydec.nax THEN Ydec_nax=Ydec(I)
13800 NEXT I
13806 !
13812 IFCrtTHEN
13818 6CLERR
13821 LinxH
13830 Linyl=10
13836 Linx2=100*MRX(l,RflTIO>
13812 LinyZ^lOl^HRXd.l/RRTIO)
13818 ThtH
13851 Lht=5
13860 ELSE
13866 IF NOT Oddsize THEN
13872 Lifixl=Plotter_xrtax»(l-.l*Plotsize)/2 ! For centered plots only
13878 Linx2=Plotter_xnax-Linxl
13881 LiMyl=Plotter_vttax*<l-.l*Plotsize)/2
13890 Liny2=Plotter_ynax-Linyl
13896 END IF
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13902 END IF
13908 flr=.6 ! fispect ratio, tick label char. ht.
13911 IF Hardplot THEN
13920 Tht=.15»Plotsize ! character height of tick-labels, in m
13926 H=.8*Ticksize*(l+2.?*<Plotsize<6)/Plotsize>! For plotsizes<6, soneuhat buffer label-character size.
13932 Iht=tt»Iht! lick-label and axis-label character heights
13938 IF Iht<2.0 THEN Tht=2.0
139U Lht=1.25*Tht
13950 END IF
13956 !
13962 Pu=POS(Nx$,' A ')
13968 Pd=POS(Nx$,v>
13971 Qu=POS<NyVA ">
13980 Od=POS(Hy$,'»")
13986 P=PuORPd
13992 HuORQd
13998 N_xtix=2*Nxj*jortix
11001 N.ytix=2*Nyjwjortix
11010 Ss=(Qu RND Qd flNO Qu<Qd> ! =1 if Y-axis label has superscripts
11016 Xdsc=(POS(Nx$,"g'> OR POS(Nx$,'q°) OR POS<Nx$,V> OR POS(Nx$,'y')>
11022 ! Xdsc=l if the X-axis label contains a character with descenders
11028 Ydsc^POSfNyVg") OR POS(Ny$,'q') OR POS(Ny$,V> OR POS(Ny$,V))
11031 ! ditto Ydsc for Y-axis label
11010 !
11016 Oefinejox: !
11052 Yend=Tht/2*FHEven(N_ytix> ! 6U's, m above top of box
11058 IFCrtTHEN
11061 Xend=(Xchar»Rr»Tht/2>*FNEuen(N_xtix> ! GU's, m to right of X-axis
11070 Xl=flr*Tht*Ychar*Lht»(17/15M/15»Xdsc+5/15*0)! GU's,  to left of Y-axis
11076 Yl=Tht*15/15+Lht*(l-Crt/15t^l5»XdscM/15*P)! GU's,m below X-axis
11082 ELSE ! plotter Units
11088! Xend=FNCwidth(Tht,Xftft f O,flr,0)*Xchar/2*FNEven(H_xtix) ! GU's to R. of X-axis
11091 Xend=Xchar*Rr*Tht/2*FNEven(N_xtix> ! GU's to R. of X-axis
11100 Xl=flr*1.183/'.67*Tht*Ychar*Lht*(h.8^/15»Xdsc+.5*(l) ! GU's to L of Y-axis
11106 Yl=Tht*l6/l5+lht*<l*.8*1/l5»Xdsc*.5*P) ! GU's below X-axis
11112 EHDIF
11118 !
11121 IF Hardplot fiNO Sizetype<2 THEN
11130 linxHinxl+Xl
11136 Linx2=Liftx2-Xend
11112 liftyHinyim
11118 Liny2=li«y2-Yend
11151 END IF
11160 !
11166 Rat=RflTIO«Crtt(Linx2-Linxl)/(Liny2-Linyl)*Hardplot
11172 Xgu=100*«flX(l,Rat) ! total GU's of plot (X)
11178 Ygu=100*HRX<l,l/Rat) ! ' " ' " (Y)
11181! Xgu_n«=(liHx2-limcl>/Xgu ! «i per 6U (X),CRT
11190! Ygu_m=(Liny2-Linyl)/Ygu ! m per GU (Y),CRT
11196 !
H202 Xloc=(Xgu-Xend-Xl)/Xspred ! GU'S per UU (X-direction)
11208 Yloc=<Ygu-Yend-Yl)/Yspred ! GU'S per UU (Y-direction)
H2H IFCrtTHEN
11220 D=l
H226 ELSE
11232 D=Plotter_ynax/100 ! m to GU conversion for 7175 (8.5X11° paper)
11238 END IF
H211 LxHinxl/0
11250 Lx2=Linx2/D
H256 Lyl=Linyl/D
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11262 Ly2=Liny2/0
11268 IF Crt THEN
11271 Xm=((Linx2-Linxl-(Xl+Xend))»l60/l33.11)/Xspred ! nn/UU (X)
1128Q Ynn=((Liny2-linyl-m*Yend)>»120/100)/Yspred ! m/UU <Y>
11286 ELSE
11292 Xw=(Linx2-Linxl)/Xspred
14298 Ynn=(Liny2-Linyl)/Yspred
11301 [HO IF
11310 !
11316 FOR Ox--0 10 Double
11322 UIEUPORT Lxl%»Offset,Lx2*Ox»Offset,Lvl*Ox»Offset,Ly2'Ox*Offset
11328 IF Hardplot THEH
11331 UINOOU Xnin,Xnax,Ynin,Ynax
11310 OUTPUT Plotter;Speed$
11316 IF RotateJO THEH OUTPUT Plotter;'R090;"
11352 IF HOT RotateJO THEH OUTPUT Plotter;"RO; 1
11358 ELSE
11361 UIHPOU Xnin-Xl/Xloc,XMax*Xend/Xloc,Yttin-Yl/Yloc,YnaxWend/Yloc
11370 EHO IF
11376 CSIZE Tht,flr
11382 ! Label every 1th tick, not every other tick if little roon available
11388 Xtnn=2»Xtik_inter»X«tt! m between every other tick on X-axis
11391 IF Crt THEH Xtlm=Tht»fir*Xchar*Xnn/'Xloc! m taken up by largest X-tick label
11100 IF Hardplot THEH Xtlw=Tht»fir»1.183/'.6? ! m taken up by largest X-tick label
11106 IF Xtlm/Xtm<.5 THEH ! flvoid crowding X-tick labels
11112 Htik-2
14418 ELSE
11121 NtiW
11430 EHO IF
11136 !
11112 IF HOT Bypass THEH
11448 Ticklabel(Xt_val$(»),Xtik<»),Xdec(»),Xdec_nax,Lzero,Hx_fajortix)
11151 Ticklabel(Yt_val$(»),Ytik<»),Ydec(»),Ydec_«ax,Lzero,Hy_fajortix)
11160 EHD IF
11166 !
14472 Xticksize=2.5/Yloc
11178 Yticksize=Xticksize*Ynn/Xnn
11181 IF Crt THEH Cpen=l
11190 IF HOT Bypass THEH
11196 PEH Cpen
11502 IF OROUHO(Xnin,9)=0 THEH X«in=0 ! roundoff problens?
11508 IF OROUHD(Ynin,9)=0 THEH Ynin=0 ! roundoff problens?
115H HOUE Xnin,Y«in
11520 !
11526 ! draw axes and ticks
11532 Rxis(l,Xspred,Xtik_inter,Xticksize,l)
11538 flxis(l,Yspred,Ytik_inter,Yticksize,0)
11511 flxis(-l,Xspred,Xtik_inter,Xticksize,l)
11550 Rxis(-l,Yspred,Ytik_inter,Yticksize,0)
11556 CLIP OFF
11562 !
11568 IF HOT Stack THEN
11571 LORG 6
11580 FOR 1=1 TO Hxjiajortix STEP Htik/2! Label X-ticks
11586 ttOUE Xtik(I),Ynin
11592 LflBEL Xtjalld)
11598 HEXT I
11604 EHO IF
11610 !
11616 LORG 8
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11622 IF Crt THEN B=Tht»flr/'2/Xloc
11628 IF Hardplot THEN B-rilCwidtMTht.Jhi.O.llr.O)^
11631 FOR 1=1 TO Hy_«ajortix
11610 ! Slightly offset 1st y-tick to avoid overlap u. 1st x-tick
11616 IF HOT Stack OR I>1 THEN
11652 IF Crt THEH HOUE Xnin-B,Ytik<I>'(I=l)»Tht/3/Yloc
11658 IF Hardplot THEH HOUE Xnin-B,YtikU)+(I=l)*Tht*.36/Ym
11661 LfiBEL Yt.uaW(I)
11670 END IF
11676 NEXT I
11682 END IF
11688 !
11691 IF Ox*0 THEH
11700 Stripscript(Hy$>! convert super/subscript tokens
11706 Stripscript<Hx$)
11712 Re«ove(Nx$,Hxr$,Lx)! rewove super/subscript tokens
11718 Renove(Ny$,Hyr$,Ly>
11721 EHO IF
11730 !
11736 CSIZE Lht,flr
11712 CLIP OFF
11718 LOR6 1
11751 IF HOT Bypass THEN
11760 IF NOT Stack THEH
11766 IF Crt THEH
H772 hOUE Xnin+X5pred/2,Ymn-(YHht»4/15)/Yloc
11778 INDUE -LEN(Nxr$>/2»Lht*flr/Xloc,0
11784 ELSE
14790 hOUE Xmn*X5pred/2,Yriin-<YHht*9/15>/Yf»i
11796 IHOUE -LEH<Hxr$}/2*FHCwidth(Lht,}{nri,0,flr,0>,0
11602 END IF
11808 FOR 1=1 TO LEH(Nx$>
11814 S=(Hx$CI,I]=CHR$(30))-(Nx$CI,I]<HR$(10»
11820 IF S THEH
11826 IF Crt THEN IHOUE 0,S*5/15*Lht/Yloc
11832 IF Hardplot THEH IHOUE 0,S*.5»Lht/Ym
11838 ELSE
11B11 LflBEL HxttlJ];
11850 END IF
11856 HEXT I
11S62 EHO IF
11868 !
11871 LOIR 90
11880 IF Crt THEH
11886 HOUE toin-Xl/Xloc,YrtinWspred/2-Rr/2*Lht*Ly/Yloc
11892 IHOUE Lht*<H/15*Ss*5/15)/Xloc,0
11898 ELSE
11904 HOUE Xnin-Xl/X«(,YMin*Yspred/2-FHCwidth(Lht,Ym,0,flr,0)/2*Ly
11910 IHOUE Lht*(21/15*Ss*S/15>/Xwi,0
11916 EHD IF
11922 FOR 1=1 TO LEN(Hu$)
14928 S=(Hy$[I,I]=CHR$(30))-(Hy$CI,I]=CHR$<10))
11934 IF S THEH
14910 IF Crt THEH IHOUE -S/15»S»Lht/Xloc,0
11916 IF Hardplot THEN IHOUE -.5»S*Lht/Xm,0
14952 ELSE
11958 LR8EL Hy$[I,I3;
14961 EHD IF
11970 HEXT I
11976 END IF
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14982 !
11988 LOIR 0
14994 NEXT Ox
15000 Nx$=Nxr$ ! Stripped of * and » characters
15006 Ny$=Nyr$
15012 NxO$=Hx$Cl,HIN(10,LEH(Nx$»]
15018 HyO$=Hy$Cl,NIH(lfl,LEH<Hy$)>]
15024 IF Hardplot RND HOT Cplot THEN PEN 0
15030 CLIP Xnin,Xftax,Ymn,Ynax
15036 Plot_started=l
15012 SUBEXIT
15048 !
15051 Escape:Escape=l
15060 SUBEND
15066 J
15072 !
15078 Orawline:SUB Drawline(Slope,Inter,Nlines,Solid_line,Line(»)) ! plot the best-fit line
15081 OPTION BfiSEl
15090 Cffll /Plotboxl/ Xfun.Xrax.Ynin.Yflax.Unxl.LinxZ,^
15096 COH /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
15102 CM/PlotlwZ/Hxrt,Hyiif PlotdevW,MO fP^
gu,Ygu
15108 Nlines=NlinesKNlines(10)
15111 IFCrtTHEN
15120 Line(Nlines,l)=Slope
15126 Line(Nlines,2)=Inter
15132 END IF
15138 LINE TYPE MSolid_line=0)»(1+Nlines>
15141 CLIP Xnin,Xmn*.97»Xspred,Yttin,Yttin*.97*Yspred
15150 PENCpen
15156 FOR Dx=0 TO Double
15162 ROUE Xnin,Xnin*Slope*Inter-Dx»Offs t/Yfw
15168 DRfiU Xnax,Xftax»Slope*Inter-Dx»Off5et/Yntt
15174 NEXT Ox
15180 HOUE Xnax.Ynax
15186 LINE TYPE 1
15192 PENCrt
15198 CLIP Xnin,Xftax,Ynin,Ynax
15204 SUBEND
15210 !
15216 !
15222 LettenSUS Letter(Letter$(»),Letter(*),Nphrases,Phrase)
15228 OPTION BfiSE 1
15231 Cffl/Plottoxl/Ita^Xnax^nin.Ynax,^
15240 COH /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
15246 Cffl/PlotboxZ/Nxr$,Nyrt,Plotdeu<»> fPr<»)^^
gii.Ygu
15252 DIH R$C323,Nv(4),P$C803,Pn(7,3)
15258 DfiTfl l,lO,-2,7,lO,-l,1,l3,-2,1,7,-l,l,4,-2,?,1,-l,9,l,-2
15261 RERO Pn(») ! plus-or-ninus synbol
15270 !
15276 First_letter=l
15282 Clear
15288 GRRPHICSOFF
15294 CLIP Off
15300 OFF KEY
15306 GFFKBO
15312 !
15318 IF NOT Plotter.dunp THEN
15321 Phrase.specssPRINT USING V,K,/';'(PRESS'aFNCt$a"TO ESCflPE)"
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15330 PRINT "CHRR.-HEIGHT? (axis-tick labels uere';OROUNO(Tht,2);'» E, ROTflTION]]"
15336 Retriewe(R$,Nv(*),Ninputs)
15312 Clear
15318 IF Ninputs THEN
15351 H=Nv(l)
15360 Rot=Nu<2)
15366 PRINT H,Rot
15372 IF HU THEN
15378 Bad.inputCCHDRflCTER-HEIGHT MUST BE MM")
15381 GOTO Phrase_specs
15390 END IF
15396 ELSE
15102 CLIP X/iin,Xnax,Yfiin,Ynax
15108 SUBEXIT
15111 END IF
15120 ELSE
15126 P$=Letter$(Phrase>
15132 X=Letter(Phrase,l>
15138 Y=Letter(Phrase,2)
15111 H=Letler(Phrase,3)
15150 Rot=Letter(Phrase,1)
15156 END IF
15162 !
15168 PEN Cpen
15171 Cs=H
15180 li=flr*Cs*(l-Hardplot/3.1>
15186 CSIZECs,flr
15192 LOIR Rot
15198 Clear
15501 !
15510 IF Hardplot ftND NOT Plotterjunp THEN
15516 PRINT USING "2/,K,2/YPOSITION PEN UITH "&FNH$("KNOB")a" (X-direction) OR 'aFNH$("SHIFT-KN08')a' (Y-direction>.
15522 PRINT "UHEN PEN IS POSITIONED, PRESS "aFNH$("k1">a", THEN TYPE IN PHRRSE."
15528 ENOIF
15531 !
15510 ON KEY 1 LflBEL " RERDY" GOTO 15900
15516 ON KEY 0 LRBEL ' ENTER XT GOTO 15711
15552 ON KEY 9 LflBEL " ESCRPE" GOTO L_end
15558 !
15561 IF Crt THEN CRLL Graph
15570 IF NOT Plotter.dunp THEN
15576 Drx=3*<Xspred/Xnax<.l)+(Xspred/Xnax<.01> ! for adequate t sig. figs
15582 Dry=3+(Yspred/Yf«xU)*<Yspred/Yrtax<.01> ! '
15588 R=KNOBX
15591 IF Hardplot THEN UHERE X,Y
15600 IF X<=Xmn OR Y<=Y«in OR X>=Xnax OR Y>=Ynax THEN
15606 X=Xnax-Xspred/2*Crt
15612 Y*Ytwx-Yspred/2*Crt
15618 ENO IF
15621 HOUE X,Y
15630 END IF
15636 !
15612 IF Crt THEN
15616 SET ECHO X,Y
15651 PRINT Tf)BXY(13,15);'f10UE CURSOR UITH "aFNH$C KNOB ">a"(X-dir.) or "aFNH$(" SHIFT-KNOB ">a B (Y-dir.),"
15660 PRINT TR8XY(13,16);"THEN PRESS "aFNH$Ck1')a" flND ENTER PHRRSE'
15666 RLPHfl ON
15672 6RRPHICS ON
15678 END IF
15681 OISP TRB(38);'X: ";DROUNO(X,Drx);TRB(16);'Y: ";DROUNO(Y,Dry)
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15690 ir Plotterjlunp THEN 15936
15696 ON KNOB .1 60SU8 15798
15702 GOTO 15702
15708 !
15711 ! X-Y locating
15720 LOOP
15726 DISP "ENTER COOROINRTES (X, Y) Or LOUER-LEFT CORNER Or PHRRSE';
15732 Retrieve(R$,Hu(«),Ninputs)
15738 EXIT ir Ninputs)!
15711 Clunk
15750 GOTO 15900
15756 END LOOP
15762 X=Nv(l>
15768 Y=Nu(2>
15771 PRINT X,Y
15780 PENCpen
15786 GOTO 15900
15792 !
15798 STRTUS 2,10;0ir
15801 Tot*Y5pred*Dir+Xspred*<NOT Oir)
15810 Delta=KNOBX/600*Tot/U+Hardplot>
15816 ir Oir=0 THEN X=X*Delta
15822 ir Oir THEN Y=Y+Belta
15828 ir Crt THEN
15831 ir X>Xnax THEN X=Xnin
15810 ir Y>Ynax THEN Y=Ynin
15816 ir X<Xnin THEH X=X«ax
15852 ir Y<Ynin THEN Y=Ynax
15858 SET ECHO X,Y
15861 ELSE
15870 HOUE X,Y
15876 ENOir
15882 OISP TRB(3D);"X: ";DROUNO(X,Orx);TflB(16>;*Y: ";OROUND(Y,Dry>
15888 RETURN
15891 !
15900 OFFKBD
15906 OrrKNOB
15912 Clear
15918 HOUEX,Y
15921 ir Crt THEN SET ECHO 2«Xnax,2«Yfiax
15930 !
15936 LORG1
15912 IF Crt THEN Cflli filpha
15918 IF NOT Plotter.duftp THEN
15951 LINPUT 'PHRflSE TO BE ORRFTEO?',P$
15960 END IF
15966 Clear
15972 PRINT P$
15978 Stripscript(P$)
15981 P$=FNZcon$(0,P$)
15990 L=LEN(P$>
15996 !
16002 Charwidth=FNCwidth(Cs,Xnn,Xloc,flr,Crt)
16008 Charheight=FNCheight<Cs,Yloc,Ynfi,Crt>
16011 I
16020 FOR Ox=0 TO Double
16026 IF Bx THEN
16032 HOUE X*Dffset/Xm,Y+Offset/Ynn
16038 ELSE
16011 IF Crt THEN
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16050 IHOUE 0,-Charheight/1! adjust for fact that IOR& 1 starts
16056 Graph ! character CELL location, not CHflR.
16062 Nphrases=Hphrases+(Hphrases<25>
16068 Letter$(Nphrases)=P$
16074 Letter(Hphrases,l)=X
16080 Letter(Hphrases,2>=Y
16086 Letter(Hphrases,3>=H
16092 Letter(Hphrases,4)=Rot
16098 IF Cpen=0 THEH Hphrases=Nphrases-2
16101 EHO IF
16110 EHD IF
16116 !
16122 IF Plotterjunp THEH
16128 PEN [pen
16134 HOUE X,Y
16140 EHD IF
16146 IF Hardplot THEN IHQUE -2»Charwidth/15,-6*Charheight/15! to compensate for char.-cell discrepancy
16152 IF POS<P$,CHR$<30»=0 UNO POS(P$,CHR$(10»=0 fiNO POS(P$,"V-')=0 THEH
16158 LflBEL P$
16164 ELSE
16170 FOR 1=1 TO L
16176 IF K=L-2 THEH
16182 IF P$CI,I*23=V-' THEH
16188 SYMBOL Pn<»>
16194 1=1+2
16200 GOTO 16254
16206 END IF
16212 EHD IF
16218 fi=((P$CI,I3=CHR$(30))-(P$[I,IKHR$(lQ)))«.6
16224 IF fi THEN
16230 IHOUE -fl*Charwidth»SIH(Rot),-fl»Charheight»SIH(Rot-90)
16236 ELSE
16242 LflBEL P$[I,I3;
16248 EHD IF
16254 HEXT I
16260 EHD IF
16266 HEXT Dx
16272 UHEREX,Y
16278 PENUP
16284 PEHCrt
16290 LDIRQ
16296 IFCrtTHEH
16302 OFF KEY
16308 URIT 2
16314 Rlpha
16320 END IF
16326 IF HflT Plotterjunp THEN Phrase.specs
16332 L_end:SUBEND
16338 !
16344 !
16350 PolynottiahSUB Polynonial(Xu(*),Yu(*),N,Haxnun,Xnin,Xftax,X5pred,Cpen,Crt,Pr(»),Prtr)
16356 OPTIQHBRSE1
16362
16368
16374

Up to 5th order polynomial regression on up to 200 points.
Unweighted for analytical errors.
fl-firray is the X Pouer-flatrix,
Coef-flrray Contains the P+l Coefficients of the Pth-Order Polynomial.16380

16386
16392 Did Coef(5,l),Suffix$(5>[23
16398 DflTfi st,nd,rd,th,th
16404 REHD Suffix$(«)
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16110 Clear
16116 OFF KEY
16122 OFFKBO
16128 IFN)200THEN
16131 Bad_input<"»»»» CflN'T FIT MORE THfiN 200 POINTS »**»»">
16110 SUBEXIT
16116 END IF
16152 hax_order=N-l
16158 IF hax_order>1 THEN hax_order=1
16161 PRINT USING "8/,K,2/YPRESS fl NUtlBER-KEY (l-WKhax.ordertt 11 ) TD INDICflTING THE ORDER OF THE POLYNOHIfiL TO BE FIT.
16170 PRINT '(Press'&FNCtS&'to escape)"
16476 ON KBD GOTO 16188
16182 60TO 16182
16188 K=FN6et_key
16191 P=M8
16500 BEEP
16506 OFF KBD
16512 Clear
16518 IF K=-67 THEN SUBEXIT ! CONTINUE key pressed
16521 IF P<D OR P>9 THEN 16110 ! illegal key
16530 IF PU OR P)tlax_order THEN
16536 Bad_input<"POLYNG!1IflL ORDER MUST BE BETWEEN 1 fiND "aUfiLKHax.order))
16542 GOTO 16110
16518 END IF
16554 !
16560 Polvcalc(Xu(*),Yv(»),Coef(*),P,N)
16566 !
16572 FOR M TO Prtr
16578 PRINTER IS Pr(J)
16581 PRINT TflBXY(l,3);"BEST-FIT 8aUfil$(P)aSuffix$(P>a"-OROER PDIYNOHIRL IS:'
16590 PRINT USING "2/,K,!YY = "aURL$(DROUND(Coef(l,l),6»
16596 FOR 1=1 TO P
16602 IF Coef(M,lXD THEN PRINT " -';
16608 IF Coef(M,l)H> THEN PRINT " *";
16611 PRINT UfiL$(DROUND(flBS(Coef(M,l)),6))a'«";
16620 IF 1=1 THEN PRINT "X";
16626 IF I>1 THEN PRINT T W$(I>;
16632 NEXT I
16638 PRINT
16614 NEXT J
16650 OISP
16656 PRINTER IS CRT
16662 PCNCpen
16668 IF Crt THEN CflLL Graph
16671 Xstart=Xnin«(){nin<>0)+Xspred/100*(){nin=0)
16680 FOR Hstart TO Xnax STEP (Xspred)/100
16686 Y=0
16692 IF 1=0 THEN GOTO 16752
16698 FOR H TO PU
16701 Y=Y*Coef(J,l)*r<H>
16710 NEXT J
16716 IF lOXstart THEN
16722 ON ERROR GOTO 16752
16728 ORftJ I,Y
16731 ELSE
16740 (10UE I,Y
16716 END IF
16752 NEXT I
16758 PENO
16761 Rlpha
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16770 OISP 'PRESS Witt" 10 COHIINUE" 
16776 PRUSE 
16782 SUBEXII 
16788 ! 
16791 RETURN

16806 !
16812 !
16B18Expo_fit!SUBExpo_fit(N,Xu(«),Yu(«),X«in,Xnax,Ynin,Ynax,Crt,Cpen,Pr(«>,Prtr)
16821 OPTION BflSEl
16830 OFF KEY
16836 Clear
16842 Z=N
16818 RO--1
16851 ON ERROR 60SUB Nextjaxpt
16860 BO=LOG(Yu(Z)/flO)/Xv(Z>
16866 OFF ERROR
16872 LOOP
16878 Dfilfi 0,0,0,0,0,0
16881 RESTORE 16878
16890 REflO FO,fll,Bl,B2,Cl,C2
16896 FOR 1=1 TO N
16902 FO=YvU>-flO*EXP<BO*Xv<I)>
16908 fll=RMu<I> A 2
16911 B2=B2*(Xu(I)«Yu(I)) A 2
16920 Bl=Bl+XuU)*Yu<I> A 2
16926 Cl=Cl-Yu(I>*FO
16932 C2=C2-X«(I)«Yu(I)»FO
16938 NEXT I
16911 Count=Kount
16950 IF CounDSO THEH
16956 Cant_fit
16962 SUBEXIT
16968 END IF
16971 ON ERROR 60TO 16956
16980 fll=Bl/RO*2
16986 8H1/BO
16992 CKl/flO
16998 R2=B1
17001 !
17010 R=<C1-B1*C2/B2)/<RH2«B1/B2>
17016 B=<C2-R2*R>/B2
17022 fl=flO-fl
17028 B=BO-B
17031 te=OROUND<R,5>
17010 Bb=DROUND(B,5)
17016 DISP fla;TB8(20);Bb
17052 EXIT IF fla=DROUNO(BO,5> OR Bb=DROUNO(BO,5)
17058 flO=fl
17061 BO=B
17070 END LOOP
17076 !
17082 OFF ERROR
17088 FORMTOPrtr
17091 PRINTER IS Pr(I)
17100 PRINT TRBXYU,3);"BESHU EXPONENTS CURUE IS Y = m$<fla>a"*eTaUaL$<Bb>a"*X>"
17106 NEXT I
17112 PRINTER IS CRT
17118 PENCpen
17121 IF Crt THEN 6RRPHICS ON
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17130 FOR X=Xnin 10 Xnax-(Xnax-Xnin>/?0 STEP <Xnax-Xnin>/?0
17136 Y=R«EXP(B*X>
17112 IF X>Xnin RND Y)Ynin flHO Y<Ynax IHEN
17118 ORflU X,Y
17151 ELSE
17160 HOUE X,Y
17166 ENO IF
17172 NEXIX
17178 PENO
17181 GRfiPHICS OFF
17190 OISP 'PRESS '&FNCt$a' TO CONTIHUE"
17196 PfiUSE
17202 SUBEXIT
17208 !
17211 Next_«axpt:Z=Z-l
17220 IFZ<3THEN
17226 Cant.fit
17232 SUBEXIT
17238 END IF
17211 RETURN
17250 SUBEND
17256 !
17262 !
17268 Lo9ar_fit:SUBLo9ar_fit<Xu(*),Y«(»>,N,Xttin,Xnax,Yfiin,Yrtax,Crt,Cpen,Pr(»),Prtr>
17271 OPTION BfiSEl
17280 OFF KEY
17286 Clear
17292 !
17298 Z=N
17301 B0=l
17310 ON ERROR 60SUB NexUaxpt
17316 BO=EXP(Yv<Z>/Xy(Z»
17322 ON ERROR GOTO Badjogfit
17328 LOOP
17331 DfiTfi 0,0,0,0,0
17310 RESTORE 17331
17316 RERO FO,fll,Bl,Cl,C2
17352 FOR 1=1 TO N
17358 IF X«(I)<=0 THEN
1736* Cant.fit
17370 SUBEXIT
17376 END IF
17382 FO=Y«(I>-RO»L06(BO»Xu(D)
17388 fll=Rl+Yv(D A2
17391 B1=B1+Y«(I)
17100 CK1-Y«(I>«FO
17106 C2=C2-FO
17112 NEXT I
17118 Count=l+Count
l?12t IF Count>50 THEN
17130 CanHit
17136 SUBEXIT
17112 ENO IF
17M8 ON ERROR 60TO 17130
17151 R1=R1/ROA 2
17160 B2=N»(RO/BO)*2
17166 R2=B1/BO
17172 B1=B1/BO
17178 C1=C1/RO

	C2=C2*flO/BO
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17490 !
174% NCl-Bl*C2/'B2)/(ftl-ft2*Bl/B2>
17502 B=(C2-ft2*fl)/B2
17508 fl=flO-ft
17514 B=BO-B
17520 IF B<=0 THEN B=BO/2 ! guard against negative b-estinate
17526 fla=OROUND(ft,6>
17532 Bb=OROUND(B,6)
17538 DISP fla;TBB(2Q);Bb
17511 EXIT IF Da=DROUND(flO,6> OR Bb=OROUND(BO,6)
17550 ftO'fl
17556 BO«B
17562 END LOOP
17568 !
17574 OFF ERROR
17580 DISP
17586 FOR 1=1 TO Prtr
17592 PRINTER IS Pr(I)
17598 PRINT TflBXY(l,3);'BEST FIT LOGflRITHHIC CURUE IS Y - aaUflL$(fla)a'*LN('aURL$(Bb)&'*X)"
17604 NEXT I
17610 PRINTER IS CRT
17616 PENCpen
17622 IF Crt THEN GRflPHICS ON
17628 ON ERROR GOTO 17688
17634 FOR X=X«in TO Xrtax-(X«ax-Xrtin)/70 STEP (Xnax-Xrtin)/70
17640 IF X>0 THEN
17646 Y=ft*L06(B*X>
17652 IF X>Xnin flNO Y>Ynin UNO Y<Ynax THEN
17658 DRflU X,Y
17664 ELSE
17670 MOUE X,Y
17676 END IF
17682 END IF
17688 NEXTX
17691 PENO
17700 GRflPHICS OFF
17706 OISP "PRESS 'imcttt' TO CONTINUE'
17712 PflUSE
17718 SUBEXIT
17721 !
17730 NexUaxpt:Z=Z-l
17736 IFZ<3THEN
17742 Cantjit
17748 SUBEXIT
17754 END IF
17760 RETURN
17766 !
17772 Bad_logfit:OFF ERROR
17778 Cantjit
17784 SUBEND
17790 !
17796 !
17802 Cant_fit:SUB Cantjit
17808 Clunk
17814 PRINT USING "3/,K,/Y**» SORRY- CflN'T FIT REQUESTED CURUE TO OflTfl ***"
17820 UftIT 2
17826 SUBENO
17832 !
17B38 !
17844 Get_key:DEF FNGeUey
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17850 OIHKev$C33
17856 ON ERROR 60TO Error
17862 M=KBD$
17868 L=LEN(Key!>
17871 SELECT L
17880 CflSEl
17886 Keycode=NUH(Key$>
17892 CHSE2
17898 Keycode=-NUh(Key![2,2]>
17901 CBSE3
17910 Keycode=-NUMey![3,3]H28
17916 END SELECT
17922 IF Keycode=-77 THEN CBLL filpha
17928 IF Keycode=-79 THEN OUHP flLPHR
17931 IF Keycode=-76 THEN CULL Graph
17940 RETURN Keycode
179% !
17952 ErrorsRETURN 0
17958 FNENO
17961 !
17970 !
17976 Stripscript:
17982 DIi1T$E80]

FOR P=l TO LEN(SI) 
N=NUH(S$CP,P]) 
SELECT N 
CflSE 91 ! A
T![P,PHHR$<30) 

CflSE 12 ! »
T$LP,P]=CHR$(10) ! CTRL * 

CRSE 30 ! CTRL A
T$[P,P]=" A " 

CBSE 10 ! CTRL *
T$[P,P]="»" 

CflSE ELSE
T$CP,P]=S$CP,P] 

END SELECT 
NEXT? 
S!=T! 
IF S!=" THEN S!=* "

Stripscript(S$> ! change * to subscript token, CTL-* to *

17988
17991

18012 
18018 
18021 
18030 
18036 
18012 
18018 
18051 
18060 
18066 
18072 
18078 
1808*

! CTRL

18096 ! 
18102 !
18108 Even:OEF FNEven(N) ! detenrine whether N is an even integer 
18111 IF flBS(N/2-INT(N/2»<l.E-10»N THEN 
18120 RETURN 1 
18126 ELSE 
18132 RETURN 0 
18138 END IF 
18114 FNENO 
18150 ! 
18156 !
18162 Helpl:SU8 Helpl(Cplot) ! 
18168 OPTION BflSEl 

OIH S$(18)C160] 
OBTB Os PRINTER OUTPUT

CRT OUTPUT
PLOTTER PLOT
CRT PLOT

helpscreen for initial ("Begin:") display

18171
18180
18186
18192
18198
18204

ODTfi 0: 
OftTfl 1: 
OftTfl 1: 
OHTB2: CHOOSE PEN

Use the external printer as the output device (toggles uith CRT OUTPUT).! 
Use the CRT as the printer (toggles uith PRINTER OUTPUT). $ 
Use the external plotter as the plotting device (toggles uith CRT PLOT).! 
Use the CRT as the plotting device (toggles uith PLOTTER PLOT).! 
(Plotter-plot only) Select a pen of the external plotter.!
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18210 OflTfi 3: STROKED PLOT (Plotter plot only) Suppress the X-axis label and tick- labels so that it can be stacked on top of a
nother plot that
18216 DRTfl has the sane X-axis and X-axis Units.$1: HELP Inuoke this HELP screen.!
18222 DRTR"5: fiQJ. LRBELSIZE (Plotter-plot only) Expand or contract the relative size of the axis- and tick-labels, as uell as al
pha-character plotting"
18228 DRTR synbols.$6: ROTflTE PLOT (Plotter-plot only) Rotate the plot 90 degrees (toggles uith UNROTRTEO PLOT>.$
18231 ORTR 6: UNROTflTED PLOT (Plotter-plot only) Use the nornal (unrotated) orientation of the plot (toggles uith ROTRTE PLOT).$
18210 DRTR 7: PEH SPEED (Plotter-plot only) Select a pen-speed for the external plotter.!
18216 DRTft 8: GET ORTRFILE Transfer data fron a UISICRLC file into nenory.
18252 DRTR SCTRL-C Toggle fron Isochron plotter to Concordia Plotter .SCTRL-I Toggle fron Concordia Plotte
r to Isochron PI otter .$
18258 DRTR"3: DRSH CTICK (Concordia plots only) Use a dash-synbol for the concordia ticks, oriented (uith its labels) nornal
to the'
18261 DflTR'concordia curve (toggles uith CIRCLE CTICK).$3: CIRCLE CTICK (Concordia-plots only) Use a snail circle for the conco
rdia ticks,"
18270 DRTR'with tick-labels oriented horizontal (toggles uith DRSH CTICK)/
18276 DRTR '$9: STRRT Enter the axis-nanes and linits, then start drawing the plot (for a plotter-plot, if you want"
18282 DflTfl "to bypass the drawing of the plot-box and labels, press CTRL-k9 instead)."
18288 REflDSlOO
1B291 CRLL Helpscreen(S$(*),21)

18306 !
18312 !
18318 Help2:SUB Help2(Cplot)
18321 OPTION BRSE1
18330 DIH S$(17)E160]
18336 DRTR Is ERROR ELLIPSE Use an open (unshifted) or solid (shifted) error-ellipse as the plotting synbol .$
18312 DRTfl 3: POLYGON Use an open (unshifted) or solid (shifted) regular polygon as the plotting synbol. The polygon can
have any nunber of sides
18318 OflTR"and an arbitrary orientation. Star-shaped polygons are also pernitted.$1: OPTIONS Select error-input as percen
t or absolute,"
1835* ORTR'l-signa or 2-signa; do a polynonial, linear, or log fit to data (ISOPLOT only); store the CRT plot on a disk...$"
18366 OflTft 5: SOLID ISOCHRON (Plotter-plot only) Use solid rather than dashed
18372 ORTR 5: PRINT PLOT (CRT-plot only) Ounp the CRT plot to the printer .$5: SOLID ISOCHRON (Plotter-plot only) Use solid
rather than dashed
18378 DRTfl lines to draw isochrons or chords$6: ERflSE PEN? (CRT-plot only) toggle between uhite (nornal)
18381 ORTR and erasing pen.$8: GET DRTRFILE Transfer data fron a UISICflLC file into nenory.S
18390 OfiTR 6: CHOOSE PEN (Plotter plot ony) Select a different pen fron the external plotter.$
18396 BflTfl 7: YORKFIT Do a Yorkfit (2-error linear regression) to the plotted data (nust baue at least 2 points).$
18102 ORTR 9: NEU PLOT Start a conpletely new plot.$
18111 ORTRCTRL-L Draft a phrase anywhere on the plot.ICTRL-P Dunp the CRT plot to the printer.!
18*20 DRTR CTRL-0 Ounp the CRT plot to the external plotter.$*+OX.... Use any keyboard-synbol as a plotting
-synbol.$
18126 ORTR CTRL-E Draw the 95X-confidence linit error-envelope about the last Yorkfit line.l
18132 OflTfl CTRL F: (Concordia-plotter only) Force the next-invoked Yorkfit through an arbitrary age on the concordia-cu
rve.S
18138 ORTR 0: ERROR BOX Use an open (unshifted) or solid (shifted) error-box as the plotting synbol .$
18111 DRTR 2: ERROR CROSS Use an error-cross as the plotting synbol.$
18150 !
18156 IF Cplot THEN REDIH S$(1S)
18162 REROS$(«)
18168 CRLL Helpscreen(S$(*),21)
18171 SUBENO
18180 !
18186 !
18192 Help3.-SUB Help3
18198 OPTION BRSE1
18501 DIH S$(7)C1603
18510 DRTR 1: RBS ERRORS Input errors as their RBSOLUTE values (rather.than as PERCENT).$2: Z ERRORS Input errors in
PERCENT* rather than
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18516 OflTfl their ftBSOLUTE values).$3: 1-SI6 ERRORS Input errors at the 1-SIGHfl level rather than the 2-SIGHft level.$*: 2-SI6 E 
RRORS Input errors
18522 OflTfl at the 2-SIGflfl level rather than the 1-SIGHfl level .$6: EXPO FIT Fit an exponential curve 
18528 OflTft to the data of the forn Y=a*EA <B*X>.$7: LOG FI1 Fit a logarithmc curve to the data of the forn Y=a*LN(b«X>.$ 
18531 Oftlfl 8: POLYFIT Fit a polynonial curve to the data.$
18510 DflTflO: LOflOPLOI Put a CRT plot stored on a disk onto the CRT .$5: STORE PLOT (CRT-plot only) Store the current 
CRT graphics on a disk.J
18516 OflTfl 9: ESCflPE Return to the calling screen. 
18552 REftDS$(»> 
18558 CflLL Helpscreen<S$00,21> 
18564 SUBEHD 
18570 ! 
18576 !
18582 Help6:SU6 Help6 
1858B OPTION BflSEl 
18591 OKI S$(5)C1603
18600 DflTfl 1: PRINT PLOT Dunp the CRT plot to the printer.$9: NEU PLOT flbandon this plot and start a new one.$3: ROD 
POINTS fldd
18612 OflTft nore data-points to the plot and pool then with the previously-plotted points for any line- or curve-fitting.$1: CONTIH 
UE Return
18618 OflTfl "to the 'Select Plotting-Synbol' screen, and don't pool any additional data-points with previously-input points for line 
- or curve-fitting."
1862* OftTfl "$5: ERROR ENUELOPE Oraw the 95X-confidence Unit error-envelope about the Yorkfit line." 
18630 DflTft "$8: DELETE POINTS Delete a point Iron the next line- or curve-fit." 
18636 REftflS$<»> 
18612 CflLL Helpscreen(S$<*),21> 
18618 SUBEHD 
18651 ! 
18660 !
18666 HelpS:SUB Help5 
18672 OPTION BRSE 1 
18678 DIM S$(5)[160]
18681 OftTfl "1: MODEL-1 Choose the flOOEL-1 Yorkfit as the best-fit line to the data (assunes that analytical error alone is 
the cause of the"
18690 ORTfl "observed scatter, & so weights the points according to their analytical errors) .$"
18696 DflTfl "2: hODEL-2 Choose the HODEL-2 Yorkfit as the best-fit line to the data (assunes nothing about the cause of the 
scatter, and weights"

18702 OflTft "each point equally).$3* HOOEL-3 Choose the HODEL-3 Yorkfit as the best-fit line to the data (assunes that the 
points scatter because*
1B708 DflTfl "of a combination of analytical error and a normally-distributed variation in the initial-ratios)." 
18711 REf)DS$(*> 
18720 CftLL Helpscreen(S$(*>,21) 
18726 SliBEND 
18732 ! 
18738 !
18711 Helpfe SUB HelpKCplot) 
18750 OPTION BflSEl 
18756 DIH S$(8)Q603
18762 OflTft 2s YORKFIT Oo a York-type linear regression on the data-points and calculate isochron ages if appropriate.$3: 
ADD POINTS DO
18768 OflTfl include the last-plotted data-points with subsequently-input points for any line- or curve-fitting.!*: NEU POINTS 
DON'T include the
1877* OflTft last-plotted points with subsequently-input points for any line- or curve-fitting!
18780 OftTft 8s DELETE POINT Delete a point for the next line- or curve-fit.$9: NEU PLOT flbandon this plot and start a co 
npletely new one.*
18786 DflTfl CTRL L: Draft a phrase anywhere on the plot.$
18787 DflTfl CTRL E: Draw the 95Jrconfidence linit error-enuelope about the last Yorkfit line.
18792 OftTft "$$CTRL FJ (Concordia-plotter only) Do a York-type linear regression on the data points, forcing one of th
e concordia- intercepts"
18798 OflTfl through an arbitrary age on the concordia curve. Calculate the intercepts and errors.
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18801 If HOT Cplot THEH REOIH S$(6)
18810 RERDS$<«)
18816 CULL Helpscreen(S$(«),21>
18822 5U6ENO
18828 !
18831 !
18810 Pb_pb_age:SUB Pb_pb_age(R?6,fige,OPTIONRl R76_err,Rge_err,Hi_age,Lo_age)
18816 ! calculate Pb-207/206 age and (optional) error
18852 OPTION BRSE 1
18858 OIH Pb_pb_age(3)
18861 U238_23S=137.88
18870 Lanbda238=l.55l25E-1
18876 Lanbda235=9.8185E-1
18882 flge=0
18888 IF HPRR=6 THEH Calc_errs=l
18891 HRT Pb_pb_age= <0)
18900 !
18906 FOR I=2-Calc.errs TO 2*Calc_errs
18912 R=R?6
18918 IF Calc_errs THEN
18921 R=R*<i-2>*R?6_err
18930 END IF
18936 IF R>.0156 flND R<1.9 THEN
18912 Trial_t=1500«(S6N<-<l/2)+(R>Lattbda235/(Lafibda238»U238_235)))+(R>.?»
18918 !
18951 Changed
18960 REPEfiT
18966 F=Lanbda238*EXP(Trial_t*(Lattbda238-La«bda235))/Lafibda235
18972 T=L06<l*(EXP(Trial_t*Lafibda238)-l-F»(EXP(Trial>Lafibda235)-D)/(l/(U238_235*R)-F))/Lattbda235
18978 Change=flBS(T-Trial_t>
18981 Trial_t=T
18990 UHTILChange<.01
18996 Pb.pb_age<IH
19002 END IF
19008 NEXT I
19011 Rge=Pb_pb_age<2)
19020 IFNPRR=6THEN
19026 Hi_age=DROUHD<Pb_pb_age<3>,3>
19032 Lo_age=DROUND(Pb_pb_age(l),3)
19038 IF Hi_age flND Lo_age THEN ftge_err=(Hi_age-Lo_age>/2
19011 ENDIF
19050 !
19056 SUBEND
19062 !
19068 !
19071 Concordia:SUB Concordia
19080 OPTIOHBflSEl
19086 COH /Plotboxl/ Xttin,Xttax,Ymn,Ynax,lifixl,Lifix2,Lifiyl,Lifiy2,Xspred,Yspred,Xloc,Yloc,Xttn,Ym,Nx $,Ny $,Nx$,Nv$,NxO$,NyO$,Double
19092 COH /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
19098 COH/Plotbox2/Nxr$,Nyr$,Plotdeu(*),Pr<»),Plotter,PlotterJuMp,flrJht,LhtJicksize,Xl,Yl,Xend,Yend,Speedt,Crt,Har^^
gu.Ygu
19101 COH /Concordia/ Rge_nin,flge_nax,Ctick,Oblique_tick
19110 QFFKBD
19116 OFF KEY
19122 !
19128 IF NOT Obliquejick THEN Ct$=T
19131 IF Oblique.tick THEN Ct$='-'
1911D Ctht=Tht/2
19116 CfiLL Tick(Rge_nax-flge_nin,Ctick>
19152 IF Rge_nax-flge_fiin>»30DO THEN Ctick=Ctick/2 ! nore ticks for large age-spans
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19158 IF <fige_nax-figejiin)/Ctick(8 THEN CticKtick/2
19161 Plot_concordia:K=8»Ctick
19170 Cht=1.05»Tht ! character-size for concordia-tick labels
19176 !
19182 ! Find where to put first tick for concordia curge
19188 00
19191 FOR Pass*l TO 2
19200 flge_nin=C
19206 UHILE flge_mn<flge_nax flND (FNIKRgejiinXXnin OR FNB(RgejunXYmn)
19212 figejiin=Rge_nin*K
19218 END UHILE
19221 !
19230 IF Pass=l THEN
19236 ORge_nin-K
19212 K=Ctick
19218 END IF
19251 NEXT Pass
19260 !
19266 FOR Dx=0 TO Double
19272 IF Hardplot flND Dx THEN
19278 UIEUPORT Lxl,Lx2,Lyl,Ly2
19281 UINDOU Xnin,Xnax,Ynin,Yrtax
19290 END IF
19296 CLIP Xmn,Xnax,Ymn,Ynax
19302 D=0
19308 DE6
19311 FOR T=Rgejiin-Ctick TO flge.nax STEP Ctick/8! draw concordia curge
19320 X=FNR(T)
19326 Y=FHB(T>
19332 IF (X)Xnin) RND (Y>Ynin> THEN
19338 DRRU X,Y
19311 ELSE
19350 tlOUE X,Y
19356 END IF
19362 !
19368 IF T/CticHNT(T/Ctick> THEN
19371 IF T>=flge_nin THEN
19380 !
19386 !    Concordia ticks & tick-labels -----
19392 !
19398 IF T THEN
19101 IF Oblique.tick THEN
19110 ! tangent to concordia for T, corrected for plot distortion
19116 Slope_angle=flTN(FNCslope(T>*Y«n/Xnn>
19*22 Tick_angleaSlope_angle-90! tick perpendicular to curge
19128 LDIR Tick.angle
19131 END IF
19110 LOR6 5
19116 FOR L=l TO l+(WOblique_tick=0> IDISRBLE LOOP
19152 IF Hardplot THEN IflOUE *FNCwidth(Ctht,Xrtn,0,l,0)/15,-FNCheight(Ctht,0,Yrt«,0)/15
19158 CSIZE Ctht»(1-L)/3, .8* .2»0blique_tick
19161 IF L=2 THEN flOUE X,Y
19f70 LRBEL Ct$
19176 NEXT L
19182 IF D THEN
19188 ! Check if tick-labels lie within plot-box
I9tf1 L=Cht»U.5*INT<L6T<T)»
19500 Nchars_tick=FNZ(TM
19506 IF Hardplot THEN Length.tlabel=(1.3»Oblique_ticMl+Nchars_tick)»FNCwidth(Cht,Xn(i,0,Rr,0)! in t
19512 IF Crt THEN Length_tlabel=(1.3»Oblique_tick+ltHcharsJick)»FNCwidth(Cht,0,Xloc,flr,l)! in Oil's
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19518 IF Hardplot THEH Height Jlabel=FNCheight<Cht,0,Ym,OW.2
19521 IF Crt THEN HeightJlabeHht/Yloc«ll/15»l.2! in 6lT5,m
19530 IF NOT Obliquejick THEN
19536 XJabeH-lengthJlabel
19512 YJabeH'HeightJlabel
19518 ELSE
19551 XJabel=X-COS(Tick_angle)*LengthJlabel
19560 Y_label=Y-SIN(Iick_angle)*Length_tlabel»Xm/Ym+COS(Tick_angle»90)»Height_tlabel
19566 END IF
19572 IF XJabeDXmn flHO YJabeKYnax THEN
19578 HOUE X-<ObliqueJick=0)»Cht»Br/Xloc/2.,Y
19581 LOR6 7*0bliquejick
19590 CSIZE Cht,flr
19596 IF NOT Obliquejick THEH LBBEL FNZcon$(T)
19602 IF Obliquejick THEN LflBEL FNZcon$(T)a" "
19608 END IF
19611 END IF
19620 HOUE X,Y
19626 END IF
19632 END IF
19638 D=NOT (0)
19611 EtiO IF
19650 NEXT T
19656 NEXT Dx
19662 !
19668 IF File$=' B THEN Errtype=0
19671 IDIRO
19680 !
19686 SUBEHD
19692 !
19698 !
19701!
19710 BiOEF FHB(T) ! 207/235 ratio frwi age
19716 RETURN EXP<9.8185E-1*T>-1
19722 FNEHD
19728!
19731 B:DEF FNB(T) ! 206/238 ratio fron age
19740 RETURN EXPQ.55125E-WH
19716 FNEND
19752!
19758 Cslope.-OEF FNCslope(T) ! Slope of concordia curve for tine T
19761 IM.55125E-1
19770 L5=9.8185E-1
19776 RETURN 18»EXP<(L8-15>»T)/L5
19782 FHEND
19788!
19791 D:DEF FHO(X) ! 207/235 age fron ratio
19800 RETURN L06(1*X)/9.8185E-1
19806 FHEKD
19812!
19818 E:OEF FNE(Y) ! 206/238 age frcw ratio
19821 RETURN L06(1*Y)/1.55125E-1
19830 FHEND
19836!
19812 !
19818 Linits:SU8 LinitsOlttin.Xrtax^ninjYrtaXjBge.nin^ge.tiaXjXtikJnterjYt
19851 ! Calculate X- and Y-linits for age-defined concordia plot
19860 !
19866 Xnax=FHfi(flge_nax)
19872 Y«ax=FN8(flge_nax)
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19878 CULL Tick(Xnax-FNR(Rge_nin),Xtik_inter>
19884 CRLL Tick(Ynax-FNB(fige_nin>,Ytik_inter>
19890 !
19896 Xnin=0
19902 LOOP ! calculate nininun X-value for nininun age
19908 EXIT IF Xnin>Xnax OR FND(Xnin*Xtik_inter»Rge_nin
19914 Xnin=Xnin+Xtik_inter
19920 END LOOP
19926 !
19932 Ynin=0
19938 LOOP ! calculate nininun Y-ualue for nininun age
19911 EXIT IF Ynin>Ynax OR FNE<Ynin+2*Ytik_inter»flge_nin
19950 Ynin=YninWik_inter
19956 END LOOP
19962 !
19968 Tick(Xnax-Xmn,Xtik_inter>
19971 Tick<Y«ax-Ynin,Ytik_inter)
19980 Tick«flge_Nax-flge.nin)/(l+(flge_nax-flge_Min)3000)),Ctick>
19986 !
19992 SUBENO
19998 !

20010 Conc_inters:SUB Conc_inters(Slope,Intercept,Cint(»»
20016 OPTION BflSEl
20022 ! Calculate intercepts of a line with the concordia curve
20028 DIN I$(0:1)E5]
20031!
20010 FOR J=0 TO 1
200% ! 1st Trial-T is -500 Ha (lower-int) or 5500 Ha (upper)
20052 Trial>-500*5500»J
20058 LOOP
20064 C=FNCslope(Trial_t)
20070 X=(Intercept*C»FNR(Trial_t)-FN8(Trial_t))AC-Slope)
20076 IF XH THEN No.inter
20082 !
20088 T=FNO(X)
20094 EXIT IFflBSU-TrialJX.Ol
20100 Trial.t=T
20106 END LOOP
20112 !
20118 CintU*l)=DROUND(T,6>
20124 NEXT J
20130 SUBEXIT
20136 !
20142 No_inter:«(0>="LOUER"
20148 I$(1)="UPPER"
20154 PRINT "YORKFIT LINE HRS NO WJr INTERCEPT UITH CONCOROIfl..."
20160 Cint<J»l)«PI
20166 GOTO 20121
20172!
20178 SUBENO
20184 !
20190 !
20196 Cint_errs:SUBCint_errs(Hodel,Slope,Inter,Errsl(*),Errint(»),Xbar(»>,Cint(*))
20202 ! Calculate concordia-intercept errors         
20208 !
20214 Slope.erKrrsl(Hodel)
20220 Inter_err=Errint(Hodel)
20226 X_bar=Xbar(Hodel)
20232 !
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20238 FORJ*3T06
20211 IF J<5 RND CintdWI THEH No_eng_inter
20250 IF J>1 flHD Cint(2>=PI THEH No_env_inter
20256 SELECT J
20262 CflSE 3 ! Lower intercept, younger age-Unit
20268 Trial>-1000
20271 CflSE 1 ! Lower intercept, older age-Unit
20280 Trial_t=CintU>
20286 CflSE 5 ! Upper intercept, younger age-Unit
20292 Trial>Cint<2>
20298 CflSE 6 ! Upper intercept, older age-linit
20301 Trial.HOOO
20310 EHD SELECT
20316 !
20322 fl=2*FNEven(JH
20328 1=91+99
20331 LOOP
20310 S=fHCslope(Trial.t)
20316 B=FHB(Trial_t)-S»FNfl(Trial_tHnter
20352 B=2»(B»<S-Slope>*X_bar»Slope_errA2>
20358 E=(S-Slope)A2-Slope_errA 2
20361 6=0A2-1»E»(BA 2-Inter_err A 2>
20370 IF 6<0 THEH Ho_en«.inter
20376 X=<fl«SQR<G)-0>/<2*E)
20382 IF X<-1 THEH Ho_enu_inter
20388 T=FND<X>
20391 IF ftBS<Hrial_t»I THEN Ho_enu_inter
20100 EXIT IF flBS<Hrial_tX.01
20106 I=flBS(Hrial_t>
20112 Trial_t=T
20118 END LOOP
20121 IF Cint(J>OPI THEH Cint(J>=DROUND(T,5)
20130 HEXT J
20136 Cint<7)=ORDUNO<flBS<Cint(1)-Cint<3»/2,2> ! average lower-int. error
20112 Cint<8)=OROUHD(RBS(Cint(6Hint<5»/2,2> ! " upper-int. '
20148 IF Cint(3)=PI OR Cint(1>=PI THEH Cint(7)=PI
20151 IF Cint<5>=PI OR Cint<6>=PI THEH Cint(8)=PI
20%0 SUBEXIT
20166 !
20172 Ho_enu_inter:PRIHT W;J-2;'OF ERROR-ENUELOPE HflS HO COHCOROIfl IHTERCEPT..."
20178 Cint(J)=PI
20161 GOTO 20130
20190!
201% SUBEHD
20502 !
20508 !
20511 Hodel4_calc!SUBHodel1_calc(Slope,Inter,Cint(»),Interxy(*),Chordlength)
20520 CflLL Conc_inters<Slope,Inter,Cint<*))
20526 Interxy(l,l)=FHfl(Cint<l» ! X wine of lower intercept
20532 Interxy(l,2)=FHB(Cint(l» ! Y ' ' '
20538 Interxy(2,l)=FNR(Cint(2» ! X ' ' upper '
20511 Interxy(2,2)=FNB<Cint(2» ! Y ' ' '
20550 Chordlength=SQR«Interxy<2,D-Interxy(l,l))A2*<Interxy(2,2)-Interxy(l,2»A2)
20556 SUBENO
20562 !
20568 !
20571 Help7:SUB Help?
20S60 OPTION BflSEl
20586 OIH S$(13)E160]
20592 OflTfl'l: RCCEPT HODEL-1 flccept the hOOEL-1 fit as the best-fit line, so don't do any other nodel Yorkfits.$"
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20598 GRTfl'Z: 00 HOOEL-2 Oo a HODEL-2 fit to the data, ft HOOEL-2 fit weights each point equally, regardless of assigned erro
rs. Ihis nodel is useful"
20601 DftTft "if the points are obviously scattered due to sone non-analytical cause, but you haue no idea what that cause night be.$

20610 OftTfl' mmi HODEM COrtOTS: ft MODEL-* fit assunes that the degree of scatter will increase proportion
al to the degree"
20616 OflTft of discordance either away fro« the Upper Intercept (HODEMUI) or the Lower Intercept <HODEMU). So the HODEMUI fi
t weights the points
20622 OftTfl "that are closest to the UPPER intercept the nost, and HODEL-1LI weights the points closest to the LOUER intercept the n
ost. These nodels are"
20628 DflTft'useful if you can assune that the nost-concordant points are the least affected by conplexities either in Multi-episodic
disturbance (4UI>, or"
20634 DflTfl "inheritance of zircons with different 207/206 ages (4LI>.$The penalty you pay for choosing a MOOEL-1 fit is that the St 
udent's-t Multiplier" 
2064Q Dftlfl "on the errors tends to be significantly higher, since except for the 2 nost-concordant points, the points only count as
'fractional' points"
206% ORlfl "towards increasing the degrees of freedon of your data set." 
20652 OftTfl "$(Hote: HOOEH fits are only allowed with 6 or nore points)*" 
20658 OflTft 3: DO HODEMUI Do a HOOEL-4UI fit to the data.l 
20661 DflTfl 1: DO HODEMLI Do a HODEHLI fit to the data. 
20670 RERDSSOO 
20676 CflLL Helpscreen(S$(»),21) 
20682 SUBEHD 
20688! 
20691 !
20700 PrinUnters:SUB Print_inters(Cint_r(»),Cint(»),Prntr)
20706 ! print out the concordia intercepts, naking sure that no extra significant figures are printed out. 
20712 DflTR 1,1,1,1 
20718 REflD fll,fl2,Dl,D2 
20724 HflT Cint_r= Cint
20730 IF Cint_r(7)OPI THEN fli=10AFNZ(Cint_r<7» 
20736 IF Cint_r(8)OPI THEN fi2=10AFNZ<Cintr(8» 
20712 IF Cint_r(l)OPI THEN Dl=l-FNZ<fU/Cint_rQ» 
20718 IF Cint_r(2)OPI THEN D2=l-FNZ<fMint_r<2» 
20751 IF Cint_r(l)OPI THEN Cint(l)=OROUND(Cint_r(l),Dl) 
20760 IF Cint_r(2)OPI THEN Cint(2)=OROUND(Cint_r(2),02) 
20766 IF Cint_r(l)-Cint(l))l THEN Cint(l)=INT(Cint_r(l» 
20772 IF Cint_r(2)-Cint(2)>l THEN Cint<2MNT(Cint_r<2» 
20778 PRINTER 15 Prntr 
20784 PRINT
20790 IF Cint_r(l)OPI THEN 
20796 PRINT "LOUER INTERCEPT: "; 
20802 IF Cint_r(l)OPI THEN PRINT CintU);
20808 IF Cint_r(l)OPI flND Cint_r<7X>PI THEN PRINT **/-";Cint<7);TftB<3&>;"hV; 
20811 IF Cint_r(l)=PI OR Cint_r(7>=PI THEN PRINT TflB<36);"hV; 
20820 IF Cint_r<3)=PI flNO Cint_r(1)=PI THEN 
20826 PRINT 
20832 ELSE
20838 PRINT TflB<53>;*< "; 
20844 END IF
20850 IF Cint_r(3)OPI THEN PRINT ">";OROUND(Cint(3),DD; 
20856 IF Cint_r(1)OPI THEN PRINT ' <";DROUND(Cint(1),Dl);")' 
20862 IF Cint_r(4)=PI THEN PRINT ")" 
20868 END IF
20871 IF Cint_r(2)OPI THEN 
2D880 PRINT "UPPER INTERCEPT: '; 
20886 IF Cint_r(2)OPI THEN PRINT Cint(2);
20892 IF Cint_(2)OPI flND Cint_r(8)OPI THEN PRINT "*/-";Cint(8);TflB(36);"Ha"; 
20898 IF Cint<2)=PI OR Cint_r(8)=PI THEN PRINT TflB(36);"Ha"; 
20901 IF Cint_(5)=PI flND Cint_r(6)=PI THEN
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20910 PRINT
20916 ELSE
20922 PRIHT TflB(53);"( ';
20928 EHO IF
20931 IF Cint_r(5)OPI THEN PRIHT ">";DROUHD(Cint(5),D2);
20910 IF Cint_r(6)OPI THEH PRINT " C;OROUHD(Cint<6),D2);T
20946 IF Cint_r(6)=PI THEN PRINT ">'
20952 PRIHT USIHG '2(/,K)";"(UHCERTflIHTIES flRE 95HONFIDEHCE LIHITSJ'.RPTSC-'.BO)
20958 EHO IF
20961 SUBENO
20970 !
20976 !
20982 Label.interssSUB Label_inters(Cint(*),N_interlabels,Hswd>
20988 ! label the concordia-intercepts on the lower-right corner of the plot
2099* OPTION BflSEl
21000 COH /Plotboxl/ Xrtin,Hflax,Yttin,Y«ax,Linxl,Linx2,Littyl,Liny2,Xspred,Yspred,}{loc,Yloc,Xfin,Yfin,Nx $,Hy $,Nx$,Hy$,HxO$,NyO$,Double
21006 COH /Plotboxla/ Lxl,Lx2,Lyl,Ly2,Offset
21012 (M/PlotboxZ/Hxr$,Hyr$ f Plotde«<«),Pr^
n,Xgu,Ygu
21018 BIH I$(8)E8],Pn(7,3)
21021 DflTfi l,lO,-2,?,lO,-l,1,l3,-2,1,VU,V2,7,1,-l,9,l,-2
21030 OFF KEY
21036 OFFKBD
21012 IF Hardplot flNO NOT Plotterjunp THEH
21018 OISP 'PRESS B&FNH$(*k1'>& 11 TO LfiBEL INTERCEPTS OH PLOT, "&FHH$<*kO")&* TO DECLINE."
21051 OH KEY 0 LBBEL " HO LRBEL' GOTO 21$12
21060 ON KEY 1 LflBEL "LfiBEL IHIERS' GOTO 21081
21066 GOTO 21066
21072 ENOIF
21078 !
21081 REflO PttOO ! plus-or-ninus synbol
21090 OFF KEY
21096 H_interlabels=l*N_interlabels
21102 IF Hardplot THEN Pn(?,2)=0
21108 IF Crt THEN CflLL Graph
21111 Iht=l.l»Tht
21120 CharwidMHCwidthdht.Xfw.Xloc^r.Crt)
21126 Charheight=FHCheight(Iht,Yloc,Ym,Crt)
21132 HflT I$= ("a**")
21138 FOR J=l TO 8
211H IF J=l OR J=2 OR J=7 OR J=8 THEN
21150 IF Cint(J)OPI THEN I$(J)=UflL$(Cint(J»
21156 I$(J)=FHZcon$(0,I$(J»
21162 END IF
21168 NEXT J
21171 L1=LEH(I$(2))
21180 L2=LEN(I$(8»
21186 L3=LEH(I$(1»
21192 LHEH(I$(7»
21198 Hchar=H+Ll+L2+L3+L1
21201 CSIZEIht,flr
21210 LORG1
21216 PEHCpen
21222 FOR Ox=0 TO Double
21228 HOUE Xnax+Dx*Offset/Xfw,Yttin+Dx*Offset/Ym
21231 It10UE-<(HcharU1+2.4*Hardplot)/2*CI^
21210 LflSEL "IHTERCEPTS fiT*
21216 IHOUE -((Hchar-15+0»Hardplot)/2*Charvidth),0
21252 LflBEL I$(2)
21258 IHOUE (.5tO*Hardplot+Ll)»Charvidth,Charheight*(16/15+Hardplot*9/15)
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21261 SYMBOL Pn(«>
21270 ItlOUC <l*0*Hardplot)«Charwidth/2,0
21276 LfiBEL I$(8)a" and "ai$(D
21282 inOUC (L2+L3+5.5+0«Hardplot)*Charuidth,Charheight«(16/15+Hardplot*9/15)
21288 SYMBOL Ph(»>
21295 DIODE (l*0'Hardplot>»Charuidth/2,0
21300 LfiBEL I$(7»' Ma'
21306 hOUE Xnax+Ox»Offset/Xnn,Ynin*Dx»Off5et/Yfitt
21312 IHOUE ((-HchaH2-2>Hardplot)/2*Charwidth),Charheight»((3.7+2.6*Hardplot)»H_interlabels-2.8-1.3*Hardplot)
21318 LfiBEL "<t1SUO='arHZcon$<OROUHO(t1sud,3)>a*)'
21321 NEXT Dx
21330 tlOUE Xnin,Ynax
21336 PENO
21312 OISP
21318 SUBENO
21351 !
21360 !
21366 Graph:SUB Graph
21372 BRflPHICSOH
21378 HLPHflOFF
213B1 SUBEND
21390 !
21396 !
21102 Rlpha:SUB Rlpha
21108 GRflPHICSOFF
21111 HLPHflON
21120 SUBEHD
21126 !
21132 !
21138 Un:OEF FHIin$<String$>
21111 RETURN CHR$(132)aString$&CHR$(128)
21150 FHENO
21156 !
21162 !
21168 Zcon:OEF FNZcon$(U,OPTIONftL SI) ! change variable to string, zeroes to O's
21171 OIHNIC80]
21180 IF HPflR=l THEN
21186 ON ERROR 6010 21558
21192 N$=UflL$(U)
21198 OFF ERROR
21501 ELSE
21510 N$=S$
21516 EHOIF
21522 FOR 1=1 10 LEH(N$)
21528 IF N$[I,I]=T THEN WCI.IKO"
21531 NEXT I
21510 !
21516 RETURN N$
21552 !
21558 RETURN '0'
21561 FNENO
21570 !
21576 !
21582 Ticklabel:SUB Ticklabel(Tick$(»>,Tickval(»),Oec(»),Dec.nax,Lzero,N najortix)
21588 OPTION BflSE 1
21591 ! convert the Tick-value array into a string array, with zeroes replaced by Oh's
21600 !
21606 QIH ZeroSClOl
21612 Zero$=*0000000000'
21618 FOR 1=1 TO Njiajortix
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21624 Tick$(I)»FHZcon$(Iick«al(I))
21630 IF Oec.nax RNO Oec_nax)Oec(I) THEN
21636 IF Oec(I)=0 THEN Tick$(I)=Tick$(I)&"."
21612 Tick$a)=Tick$(I>&Zero$[l,Oecjwx-Dec<I>]
21648 END IF
21651 IF Lzero THEN
21660 IF TickwaKDX) RNO TickvaKIXl THEN Tick$(I)='0'aTick$(I)
21666 IF lickwaKIXO UNO TickuaKDH THEN Tick$(I)="-0"aTick$(I)[2]
21672 END IF
21678 NEXT I
21684 SUBENO
21690 !
21696 !
21702 C«idth:OEF FNCwidth(Charsize,Xnrt,Xloc,flr,Crt)
21708 ! return character width, in Uli's
21714 Xfactor=Xloc*Crt*Xm»<NOT Crt)
21720 IF Crt THEN RETURN Charsize*Rr/Xfactor
21726 IF NOT Crt THEN RETURN Charsize*flr*1.183/.6?/Xfactor
21732 FNEND
21738 !
21711 !
21750 Cheight:OEF FNCheight(Charsize,Yloc,Ym,Crt)
21756 ! return character height in UU's
21762 Yfactor=Yloc*CrUYfw*<NOT Crt)
21768 RETURN Charsize/Yfactor
21771 FNENO
21780 !
21786 !
21792 Printer.tineoutiSUB Printerjineout
21798 COH /Printplot/ Printer_ok,Plotter_ok
21804 OFF TIMEOUT
21810 OFF KEY
21816 OFFKBD
21822 Printer_ok=0
21828 PRINTER IS CRT
21831 Clear
21810 PRINT TfiBXY(l,12);FNCenter$(FNH$C*«* PRINTER DOES NOT RESPOND **»"»
21816 Beeper(50,1200,.03,.01)
21852 SUBENO
21858!
21864!
21870 Beeper:SUB Beeper(Ncycles,Hertz,Beep_tine,Uait_tine)
21876 FOR 1=1 TO Ncycles
21882 BEEP Hertz,Beep.tine
21888 UflIT Uait.tine
21894 NEXT I
21900 SUBEND
21906 !
21912 !
21918 Plotter_tineout:SUB Plotter.tineout
21921 COM /Printplot/ Printer_ok,Plotter_ok
21930 OFF TIMEOUT
21936 OFF KEY
21942 QFFKBO
21918 Clear
21954 Plotter_ok=0
21960 PRINT TflBXY(l,12);FNCenter$(FNH$("««* PLOTTER DOES NOT RESPOND ****"»
21966 Beeper(5fl,120D,.03,.OD
21972 SUBEND
21978 !
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21984 !
21990 CentenOEF FNCenterl(SI) ! create a centered string
21996 OIHPad$[80]
22002 L=LEN<S$>
22008 IF K80 THEH
220H Pad$=RPT$(" ',<80-L>/2>
22020 RETURN Pad$aS$&Pad$
22026 ELSE
22032 RETURN S$
22038 END IF
22011 FNEND
22050 !
22056 !
22062 Check_rho:SUB Check_rho(Rho,Xerr,Yerr,X,Y,Percent,Ok>
22068 IF Percent THEN ! convert to either percent or fractional errors
2207* Ex=Xerr
22080 Ey=Yerr
22086 ELSE
22092 Ex=Xerr/X
22098 Ey=Yerr/Y
22101 ENOIF
22110 !
22116 IF RBS(Rho<=l flND <ExA 2*EyA2)>=(2»Rho)*Ex*Ey) THEN
22122 Ok=l
22128 ELSE
22131 OH
22110 PRINT USIN6 V,K";FNH$(" **** ERROR-CORREL. Of "ftURLKRhor IS NOT POSSIBLE »*** ">
22116 Clunk
22152 URIT 2
22158 END IF
22161 SUBEND
22170 !
22176 !
22182 Col.-DEF FNCol$(N> ! return colunn-letter fron coluin-nunber
22188 IF N<25 THEN RETURN CHR$(N*2*61)
22W IF N>=25 THEN RETURN TaCHR$(N*2+61-26>
22200 FNEND
22206
22212
22218 Convert_uc:SUBConuert_vc(Dfile,Uc(*),Pr(»>,Cplot,Nafie$<*>,Dtxnatte$,Of.ynatte$,File$,Hs$(*)>
22221
22230 
22236 
2221-2 
22218 
22251 
22260 
22266 
22272 
22278 
22281 
22290 
22296 
22302 
22308 
22311 
22320 
22326 
22332 
22338

Subprogram to access UISICRLC /PF files. The UISKRLC files nust have 
the following attributes:

The file title, if any, mist occupy the first row of the file, and 
will be printed out by this progran above the data.

The file nust have been set for a colunn-width of 9, and stored 
with a printer-width of 80 (not 132).

The colunn-nanes or headings can occupy 2 rows, but nust appear dir 
ectly above a line of "equals" signs (=======«====) ghich serves as
both an indicator of the colunn-heading rows and as a visual double- 
underscore sign.

The sanple or row nanes are assuned to be in the first two colunns 
(R and B) of the file.

The file can contain up to 101 rows of sanple-data and up to 
50 colunns.
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22344 !
22350 OPIIONBflSEl
22356 OFF KEY
22362 OFFKBD
22368 ftlpha
22371 FileO$=File$
22380 !
22386 COH /Printplot/ Printer_ok,Plotter_ok
22392 DI«U$[S003,Tenp$[803,l»[1603,Str^8)[163,Cru^^
col(5),Tc(5),Cpl$(5)[93
22398 DIHTitiefHOUMSOQUZSCSOOl.Ifil^
tring$[153,T$E18]
22401 !
22110 Print=0
22116 0KHRN31)
22122 Start:Clear
22128 OFF KEY
22131 ON KBD GOTO 22632
22440 PRINTER IS CRT
22116 !
22152 PRINT TfiBXYU.D;"Press "&FNH$(" kO ')&" for a catalog of the disk in the "&FNUn$("left">a'-hand drive."
22158 PRINT TRBXY<1,6>;"Press "&FNH$<" kl ")&" for a catalog of the disk in the "&FNUn$("right">&"-hand driye."
2216* PRINT TflBXY(l,8);"Press 'mm' k2 ">a" or "ftFNH$(" CTRL H "M" for HELP."
22170 PRINT THBXYU.IO);"Press "aFNHK" k1 ")a" to load a Uisicalc datafile into nenory.'
22*76 PRINT TRBXYd.H);"Press 8aFNH$(" k9 ")a" to escape/
22182 !
22m ON KEY 9 LflBEL ' ESCflPE" GOTO 25140 ! SUBENO line
22191 IFOfileTHEN
22500 ON KEY 8 LflBEL " SCRflTCH FILE" 60TO Scratchfile
22506 PRINT TflBXY(l,18);"(File "aFNUn$(File$)a' currently in netiory)'
22512 ELSE
22518 ON KEY 8 CULL Clunk
22524 PRINT TflBXY(l,18);"(No datafile currently in Menoru)"
22530 END IF
22536 IF Dfile THEN ON KEY 8 LflBEL " SCRRTCH FILE" 60TO Scratchfile
22512 ON KEY 1 LflBEL "LOftO OflTflFILE" GOTO Uhichfile
22518 ON KEY 0 LftBEL "CRTflLOG Dru 10" GOTO 22860
22551 ON KEY 1 LflBEL "CflTHLOG Dry II" GOTO 22881
22560 ON KEY 2 LflBEL " HELP" GOTO 22671
22566 IF Print THEN
22572 PRINT TRBXY(1,12);"Press "aFNH$(" k3 ">a" to print out the datafile-data on the CRT."
22578 ON KEY 3 LflBEL * DISPLfiY DflTfl" GOTO Use_crt
22584 OISP FNH$(" PRINTOUT DflTfl ON THE PRINTER («ake sure printer is ON a ON LINE)")
22590 ELSE
22596 PRINT TflBXYU, 12);"Press "aFNH$(" k3 ")a" to print out the datafile-data on the printer."
22602 ON KEY 3 LflBEL " PRINT DflTfl" GOTO Use_printer
22688 DISP FNH$(" DISPLfiY DftTfl ON CRT ONLY ")
22611 END IF
22620 GOTO 22620
22626 !
22632 K=FN6et_key
22638 OFFKBD
22611 IF K=-79 THEN OUHP flLPHfl
22650 IF KO8 THEN
22656 Clunk
22662 GOTO 22128
22668 ELSE
22671 CULL HelpS
22680 GOTO 22422
22686 END IF
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22692 !
22698 5cratchfile:t1flT Uc* (0)
2270* MRT Hane$» (">
22710 Ofile=0
22716 OFF KEY
22722 Clear
22728 IF FilelO" THEH
22731 DISP FHHIC FILE 'ftCHR$(31)ftFileWCHR$(31)a' SCRRTCHEO FROM MEMORY')
22710 File$="
22716 UflIT 2
22752 END IF
22758 SUBEXIT
22761 !
22770 Use_printer:Printer_oH
22776 OH TIMEOUT 7,.1 CflLL Printerjineout
22782 PRINTER IS 701
22788 PRIHT
22791 IF Printer.ok THEN
22800 OFF TIMEOUT
22806 PrinW
22812 BEEP
22B18 EHDIF
22821 GOTO Start
22830 $
22836 Use_crt:Print=0
22812 BEEP
22818 GOTO Start
22851 !
22860 Driue_string$=Hs$(0)
22866 Drive_nwber=0
22872 GOTO 22896
22878 !
22881 Drive_string$=Hs$<l>
22890 Drive_ni*ber=l
22896 OFF KEY
22902 OFFKBD
22908 Clear
22911 DISP 'Getting disk catalog...'
22920 FOR P=l TO 1 !'Print
22926 IF P=l THEN PRINTER IS CRT
22932 IF P=2 THEN PRINTER IS 701
22938 OH ERROR GO10 Bad_cat
22911 5=8 ! CflT strings containing filenames start on 8th CRT string
22950 Hfiles=0
22956 CflT Driue_string$ TO Cat$<»)
22962 DISP
22968 OFF ERROR
22971 PRIHT TfiBXY(15,2);FHUn$('FILES OH ORIUE t"aDriue_string$C13]);Tfl8(H));FNH$("("aTRIf1$(Cat$(2)C8])a")')
22980 PRIHT
22986 LOOP ! determine if file is a UISICflLC /PF file Oiust end in R and be padded uith underscore characters
22992 Tac$=TRI«$<REU$(Cat$<S>[l,103»
22998 EXIT IF LEH(Tac$)=0
23001 LOOP
23010 EXIT IF Tac$Cl,l]<>'.'
23016 TacMac$[2]
23022 EHD LOOP
23028 IF TacSCUKfl" ftHD Nfiles<=80 THEN
2303* Nfiles=l*Nfiles
23010 Ufile$<Hfiles)=REU$(Tac$E2])
23016 ! display ualid Uisicalc files in inverse-video, non-Uisicalc files normal a in parentheses
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23052 PRINT TflBU5);CHR$(129>&" nUHL$(Nfiles>;TBB<21);"-- ";Ufile$(Nfiles)a" "&CHR$U28)
23058 ELSE
23061 PRINT TflB(15);T&TRIt1$(Cat$(S)a,i03)a">"
23070 END IF
23076 S=S*1
23082 EXIT IF LEN(TRIftt(Cat$(S)))=0 OR S=80
23088 END LOOP
23091 OFF ERROR
23100 NEXTP
23106 PRINTER IS CRT
23112 IF Nfiles=0 THEN
23118 PRINT USIN6 V,5X,r ; FNH$CTHERE flREN'T flNY /PF UISICflLC FILES ON THE DISK IN ORIUEi "aOrive string$[133)
23121 OISP "Press-aFNCtSa'uhen ready..."
23130 PflUSE
23136 GOTO 22122
23112 ELSE
23148 DISP "ENTER THE FILE-"aFNUn$("NH1BER">a" THflT YOU UflNT TO LOflO (prcss'aFNCt$a"to escape)";
23151 Filenun=0
23160 INPUT Filenun
23166 IF FilenunU OR Filenun)Nfiles THEN 22122
23172 Taip$=Ufile$(Filenuft>
23178 GOTO Catfile
23184 END IF
23190 !
23196 Bad_cat:OFF ERROR
232D2 OISP FNH$(ERRt1$)
23208 Clunk
23211 UflIT 2
23220 GOTO 22122
23226 !
23232 Uhichfile:Clear
23238 OFFKBO
23214 OFF KEY
23250 PRINT USING '2/,K,/,K,/";"UHICH UISICflLC flSCII-FILE C:DRIUE3 DO YOU UflNT TO BRING INTO HEHORY?","(exanple: Trialfile:!)'
23256 IF LEN(Filel) TNEN
23262 PRINT TftBXY(l,7);"Press'aFNCt$a"for wore data fron "aQ$aFileO$aW
23268 Tenp$=File$
23274 END IF
23280 ON KBO GOTO 23310
23286 ON KEY 9 LftBEL " ESCftPE" GOTO 22122
23292 DISPT
23298 GOTO 23298
23301 !
23310 K=FNGet.key
23316 OFFK8D
23322 OFF KEY
23328 SELECT K
23331 CftSE 65 TO 90,97 TO 122
23310 OUTPUT KBO;CHR$(K);
23316 PRINT TflBXY(l,7);RPT$(" ',80)
23352 DISP FNflstt;
23358 INPUT Teip$
23361 IF Tefip$="»" THEN 22122
23370 CflSE -67 ! CONTINUE
23376 CflSE ELSE
23382 GOTO 23280
23388 ENO SELECT
23391 Catfile:Clear
23100 L=LEN(Tenp$)
23106 IF L=fl THEN Uhichfile ! ENTER pressed with no input
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23112 IFL<3THEH
23118 HHllUTenplCl,!])
23121 H2=NUh(Ieflp$[L,L])
23130 IF HI MB flND NKS8 flND N2>1? flHD H2(58 THEH TenpHfile$(UflL<Tenp$»
23136 END IF
23112 LOOP
23Ufl Colon=POS<Tenp$,V> ! Use colon to separate file-nane Iron drivel
23151 EXIT IF Colon
23160 T<*p$=TRira<Tenp$>avaUflL$(Orive_nunber)
23166 END LOOP
23172 ON ERROR 6010 Badspec
23178 File$=TRIM$(Tefip$Cl,Colon-l])
23181 FileO$=File$
23190 L=LEN(File$)
23196 IF LUOTHEN fileKilef&T
23502 Orive_ni«ber=UflL(Tefip$[l+Colon]>
23508 Driue_string$=Ms$(Drive_fWrtber)
23511 OFF ERROR
23520 !
23526 L=LEN(File$)
23532 IF L(10 IHEH File$[L*l,103=RPI$<"_',10-L> ! add underscore characters as fill to be conpatible with the Uisicalc fornat
23538 !
23511 Badcount=0
23550 Recoup:ON ERROR 6010 Badfile
23556 DISP "Recessing file WFileOW..."
23562 Tfile$=File$&Drivej5tring$
23568 fiSSIGN tfl 10 Ifilel
23571 ENTER tPl;U$
2358D L=LEH(U$)
23586 L=HIN(80,L)
23592 Title$=U$Cl,L] ! first line in the file assuned to be a title-line
23598 File$=Ienp$
23601 OFF ERROR
23610 !
23616 Clear
23622 !
23628 Controll=POSUitle$,CHR$(27» ! Escape-character location -
23631 IF Controll IHEH ! trift printer-control code if present
23610 Control2=POS(litle$CControll],' ')! end of control-sequence
23616 IF Control THEN Iitle$=Title$[l,Controll-llTitle$CControl23
23652 END IF
23658 PRINT USIN6 V;Iitle$
23661 OFFKBO
23670 60SUB Search.colnanes
23676 !
23682 IF HOT Ccol THEH
23688 ! Enter the colunn-identifiers (alphabetic) and convert to colunn-nunbers
23691 Enter_colunns:DISP "ENTER THE COLUJ1NS (D,6,flF...> (MINING X C, Xerr], Y C, Yerr [, Rho(XY)]]";
23700 Entercoll:R$="
23706 HflT Cnun= (0)
23712 C_kbd:OH KBO GOTO 23712
23718 ON KEY 9 LflBEL " ESCflPE" GOTO Exit.sub
23721 DISP '?'
23730 GOTO 23730
23736 !
23712 K=FNGet_key
23718 OFF KBD
23751 OFF KEY
23760 IF K<65 OR (K>90 flND K<9?) OR K>122 THEN C.kbd
23766 OUTPUT KBD;CHR$(K);
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23772 OISP FNfistl;
23778 Retrieve_str(R$,Str$(»),Ninputs)
23781 IF Str$(l>='»" THEN Exit_sub
23790 HOT C$= (")
23796 !
23802 SELECT Ninputs
23808 CfiSE 2 ! X- and Y-colunns only
23811 C$<l)=Str$(l)
23820 C$(3)=Str$(2)
23826 CflSE 1,5 ! X, X-error, Y, Y-error C,Rho3 colunns
23832 C$(l)=Str$a>
23838 C$(2)=Str$(2>
23811 C$(3)=Str$(3>
23850 C$(1)=Str$(1)
23856 C$(5)=Str$<5>
23862 CflSE ELSE
23868 CflLL Bad.inputCIHUflLID COLUHN-INPUT')
23871 GOTO Entercoll
23880 END SELECT
23886 ENDIF
23892 !
23898 !
23901 TOR 1=1 TO 5 ! figure out uhere in the row-strings to find the nuneric
23910 ! data for the specified colunns
23916 L=LEN(C$(I»
23922 IF L THEN
23928 Cf(I>-UPC*<Ct<I» ! conuert colunn-letters to uppercase
23931 IF L=l THEN Cnun(I)=NUf1(C$(I))-61
23910 ! Cnun(I) is the colunn-nunber for colunn-letter C$(I)
23916 IF L=2 THEN Cnufi(I)=26*(NUH(C$(I)[l,l3)-61>+NUH(C$(I)C2,23>-61
23952 IF L>2 THEN
23958 Bad_input(Crud$>
23961 GOTO Entercoll
23970 END IF
23976 IF ((1=1 OR 1=3) flHO Cnui(I)=0> OR Cnun(I>(3 OR Cnurt(I)-2)Nun_datacoluftns THEN
23982 Bad_input("INURLIO COLUHN-SPECIFIER RESPONSE")
23988 GOTO Entercoll
23991 END IF
21000 END IF
21006 NEXT I
2H312 !
21018 HOT Uc= (0)
21021 Row=0
21030 LOOP ! get sanple nanes and nuneric data fron file
21036 ON ERROR GOTO Done
21012 Row$=" ! this row-string is the entire row of the file
21018 FOR 1=1 TO Nsux ! build row-string fron "Nsux" calls fron file
21051 ENTER IP1;U$
21060 Rou$=Rou$aU$[l+3»<I)l)]
21066 NEXT I
21072 OFF ERROR
21078 Row=l+Rou
21081 Kane$(RowMRin$(Rou$[l,18]) ! rou-nanes in 1st 2 colunns (A and B)
21090 FOR Col=l TO 5
21096 C=Cnun(Col)
21102 IF C THEN
21108 ON ERROR GOTO 21132 !»
21111 Uc(Rou,Col)=UflL(Row$C9*C-8,9*C3) ! extract nuneric value
21120 DISP Nane$(Row),Row;Col,Uc(Row,Col)
21126 END IF
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24132 OFF ERROR !»
21138 NEXT Col
24114 END LOOP
21150 !
21156 Done:OFF ERROR ! got all data, so printout or display values
21162 HSSI6N IP1 TO »
21168 Clear
21171 FOR P=l TO l*Print
21180 IF P=l THEN PRINTER IS CRT
21186 IF P=2 THEN PRINTER IS 701
21192 PRINT USING "K,/";Title$
21198 OfiTfl "X", TERR", T, 'Y-ERR', "RHO"
21204 RESTORE 24198
21210 REflD Bh$(») ! default colunn-nanes
24216 ItRT Th$= (")
21222 FOR I s! TO 5 ! build string-arrays containing upper colufin-nanes
21228 ! (Top_cnane$) and lower colunn-nanes (Botton-cnaneS)
24234 IF Cnu«(I)>0 flNO Cnun(IX=50 THEN
24240 IF Botton_cna(ie$(Cnun(I)-2><>" OR Top_cnafie$(Cnun(I)-2)<>" THEN
21216 Th$(I)=Top_cnatie$(Cnufi(I>-2)
21252 Bh$(I>=Botton_cnane$(Cnufi(I>-2)
24258 END IF
24264 END IF
24270 NEXT I
24276 PRINT TflB(27);Th$(l);TflB(37);Th$(2);TflB(17);Th$(3);TflB(59>;Th$(1);TflB(70);Th$(5)
21282 PRINT 'SETf*;TflB(9); > NflHE";TflB(27);Bh$(l);TflB(37);Bh$(2);TRB(17);Bh$(3);TflB(59);Bh$(1);TRB(70);Bh$(5)
24288 PRINT
24291 FOR 1=1 TO Row
24300 PRINT I;TR8(6>;Nm$<I>;
21306 IF Uc(I,l> THEN PRINT TRB(26);DROUND(llc(I,l),6);
24312 IF Uc(I,2) THEN PRINT TfiB(36>;DROUND(Uc(I,2),3>;
24318 IF Uc(I,3) THEN PRINT TRB(16);OROUNO(Uc(I,3),6);
24324 IF Uc(I,4> THEN PRINT TRB(58);DROUND(Uc(I,4),3);
24330 IF Uc(I,5) THEN PRINT TflB<70);DROUND(Uc(I,5),6);
24336 PRINT
24312 NEXT I
21348 IF P=2 THEN PRINT USING "8/"
21351 Dfile=(Row>0>
24360 Df_xnane$=Cnane$(Cnun(l)-2)
24366 Of_ynatte$=Cna«e$(Cnun(3)-2)
24372 NEXT P
21378 PRINTER IS CRT
24384 DISP 'PRESS"aFNCt$a"UHEN REflDY TO CONTINUE..."
24390 PfiUSE
24396 Exit_sub:File$=FileO$
21402 SUBEXIT
24408 !
24414 Search_colnanes: ! Search for colufin-natie strings in the datafile.
21120 Nsux=l
24426 Rou$=U$
21132 GOTO 21186
2443B IF LEN(U$»75 THEN ! Euidently not stored with a printer-width of 80
21111 PRINT USING *18/,K,3/";FNCenter$(FNH$(FileO$a" IS NOT fl COMPRUBLE WSICRLC /PF FILE"))
21150 PRINT USING "K,/*;"PLEf)SE, "aFNUn$("PLERSE")a", "&FNH$("PLEflSE")a", "aFNBl$("PLERSE ll )&" TRY TO RD1D1BER NOT TO STORE
PF FILES"
24456 PRINT USING "K,4/YUHILE THE PRINTER-WIDTH IS DEFINED flS RNYTHING BESIDES 80 CHfiRfiCTERS."
24462 Clunk
24168 URIT 7
21171 GOTO Converge
21180 END IF
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21486 IF LEN(U$)=?2 THEN ! Length of 1st string is 72 only if the real rou
21192 LOOP ! is longer than 72 characters.
21198 ENTER IP1;U$
21501 IF LEH(U$)<>?2 THEN ! Sorry, really only N*8 rows if still =72
21510 Nsux=l*Nsux
21516 Row$=Row$aU$E1]! The operating systen adds 3 space-characters after
21522 END IF
21528 EXIT IF LEN<U$X?5 ! each 72 characters in the rou.
21531 END LOOP
21510 ENOIF
215% Ncols=INT(LEN(Row$)/9> ! flssune a colunn-width of 9 characters.
21552 !
21558 ON ERROR GOTO No_colnanes ! Look for a rou-string of repeating-equals
21561 Ll$=" ! signs extending across the whole file-width.
21570 L2$=" ! This row separates the colunn-nanes fron the
21576 LOOP ! actual data.
21582 Row$="
21588 FOR 1=1 TO Nsux
21591 ENTER 8P1;U$
21600 Row$=Row$aU$El*3*<I)l>]
21606 NEXT I
21612 EXIT IF POS<Row$,RPT$<"=",9*Ncols»
21618 L2$=L1$
21621 Ll$=Row$
21630 EHOLOOP
21636 OFF ERROR
21612 !
21618 ! extract colurni-nanes fron the 2 rows above the "======..." row.
21651 Nutt_datacolunns=Ncols-2
21660 IF Ni*i_datacolunns<2 THEN
21666 Bad_input("FILE CONTftlNS LESS THflN TUO OflTft-COLUHNS")
21672 GOTO Converge
21678 ENOIF
2168* PRINT USING "K,?X,K,J";CHR$(132)a"COLU«N"aCHR$<128),CHR$(132)a"COLll1N-NflHE"aCHR$(128)
21690 PRINT USING "16X,K,7X,l(,/";CHR$(132)a"COLU«N'aCHR$<128),CHR$(132)a"COLU«N-NflHE"aCHR$(128)
21696 FOR 1=1 TO Nufijatacolunns
21702 ON ERROR GOTO 21711
24708 Topj:narte$<IHRII1$<L2$E9*(HM,9*<I*2)]>
21711 ON ERROR GOTO 21732
21720 Botton_cnane$(I)=TRIH$(Ll$E9«(M)»l,9«(I+2)])
21726 Cnane$aHop_cnane$(I>a" 'aBottoti_cnane$(I)
21732 OFF ERROR
21738 NEXT I
2*711 !
21750 IF Cplot THEH ! Locate the correct colunns if possible.
21756 HUT Cplot_col= (0)
21762 CcoH
21768 FOR 1=1 TO Nun_datacolunns
2177* HRT Tc= (0)
21780 T$=TRIH$<UPC$<Cnane$(I»)
21786 IF POSai^O?") flNO POS(T$,"235") RNO NOT POS(T$,"ERR") ftND NOT POS(T$,T) ftNO NOT POS(T$,"PERCENT") THEN TcUH
21792 IF POS(T$,"206") flND POS(T$,"238") flND NOT POS(T$,"ERR") flNO NOT POS(T$,T> flNO NOT POS(T$,"PERCENT') THEN Tc<3H
21798 IF POS(T$, lt 20?") flND POS(T$,"235") RNO (POS(T$,"ERR") OR POS(T$,T> OR POS(T$,"PERCENT')) THEN Tc(2)=l
21801 IF POS(T$,"206") flNO POS(T$,"238") flNO <POS(T$,"ERR") OR POS(T$,T) OR POS(T$,"PERCENT")) THEN Tc(1)=l
21810 IF POS(T$,"6/"> flND POS(T$,"8") flHO POS(T$,"?/") flNO POS(T$,'5") ftNO POS(T$,"RHO") THEN Cplot_col(5)=I
21816 FOR J=l TO 1
21822 IF Tc(J) flNO NOT POS(TI,"Hft") RNO NOT POSU$,"fl6E") flNO NOT POSCTJ/H.Y.") THEN Cplot_col(J)=I
21828 NEXT J
21831 NEXT I
24810 IF Cplot_col(l)*Cplot_col(2)*Cplot.col(3)*Cplot_col(1)*Cplot.col(5) THEN

	98



248% DRTfi "207/235','7/5 ERROR","206/238',"6/8 ERROR', W
21852 RESTORE 21846
21858 REflO Cpl$(*>
21861 FOR 1=1 TO 5
21870 IF Cplot_col(I)<=21 THEN C$(IKHR$(Cplot_col(I)*66)
21876 IF Cplol_colU»24 THEN C$(I)='fl"&CHR$(Cplot_col(I)*10)
21682 PRINT TRB(3);C$(I>;TRB(14);Cpl$(I>
21888 NEXT I
21891 Ccol=l
21900 END IF
21906 END IF
21912 !
24918 ! Printout the colunn-nanes in two vertical colunns to avoid scrolling
24921 IF NOT Ccol THEN
24930 Halfcol5=INT(Nun_datacolunns/2)
24936 FOR I«l TO Halfcols
24912 PRINT TRB(3);FNCol$(I);TflB<14);Cnafie$(I);TflB(43);FHCol$(Mtelfcols);TflB(5D;Cnafie$(Mtelfcols)
24948 NEXT I
24951 IF Nun_datacoluMn5>2*Halfcols THEN PRINT TflB(3);FNCol$(Nun_datacolu«n5);TRB(l1);Cnane$(Nufi_datacolufins)
21960 END IF
24966 RETURN
21972 !
24978 !
24984 Badfile:Badcount=l»Badcount ! flssune that either the case or the driue-
24990 IF Badcount<7 THEN ! specifier is wrong, & keep trying until all
24996 ! permutations of wrong driues/case are tried.
25002 IF Badcount=3 THEN File$=UPC$(File$)
25008 IF Badcount=5 THEN File$=LUC$(File$)
25014 Drive_string$C13,133=UflL$<HOT <UfiL(Drive_string$[13,133»)
25020 60TO Recoup
25026 ENOIF
25032 OISP USING '12X,K";CHR$(131)&" **** CRN'T RCCESS FILE WFileO$aQ$aa «* "aCHR$(128)
25038 File$="
25041 Clunk
25050 yRIT 3
25056 GOTO Convert.vc
25062 !
25068 Badspec:Bad_input('INURLID FILE OR HflSS-STDRRGE SPECIFIER")
25074 File$="
25080 GOTO Uhichfile
25086 !
25092 No_colnanes:Clear
25098 OFF ERROR
25104 PRINT USIH6 '6/,K,/,K,/';FNH$CCfiN'T FIND REPERTIN6-EQURLS LINE (=========...) THRT HUST UNDERLIE THE '),FNCenter$(FNH$C COL
uHN-NfflES '))
25110 Clunk
25116 URIT 5
25122 Clear
25128 GOTO Convert.uc
25134 !
25140 SUBEND
25146 !
25152 !
25158 Help8:SUB HelpS
25164 OPTION BRSE1
25170 DIh S$(11)C1603
25176 DRTR"4: LORO ORTRFILE Bring data fron a UISICRLC file on either drive into nenory. The UISICRLC file nust conforn to the
following fornat: 1) If
25182 DRTR 'nust be a /PF file, 2) the colunn-width nust be 9 characters, 3) sanple-nanes nust appear in the first two colunns,
4) a nane for the file"
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25188 ORTR'should occupy the first row of the file, 5) the colunn nanes mist appear abowe the nuneric data and be separated fron t
he data by a"
25194 DRTR'directly-underlying row of repeating equals- characters ( s ), and (6) the file fiust have been stored with a printer-widt
h of 80, NOI 132."
25200 DflTfl "So if you printed the file out on the printer with conpressed type, be sure and restore the printer-width to 80 before
storing the file."
25206 OflTfl" The colunn nanes can occupy either 1 or 2 rous.$0: CfllflLOG Drv 10 Display a catalog of the files on the disk in the
left-hand drive.$"
25212 OflTR'l! CRTRLOG Dru 11 Display a catalog of the files on the disk in the right-hand drive.$'
25218 Dfllfl '6: PRINT DflTfl Use the printer, rather than the CRT to print out the listing of the data obtained fron the LOflD Dfl
TRFIH operation.!"
25221 OflTfl"?: DISPLHY DflTfl Use the CRT to show the data obtained fron the LORD DflTflFILE operation, rather than printing it out
on the printer .$"
25230 DRTfl"8: SCRflTCH FILE Delete data fron any data-file currently in nenory (but don't delete the data fron the disk), flny k
eyboard- entered data will"
25236 DflTfl "then be temporarily stored in nenory as a set of datafile-data, and so can be re-used without typing the data in again.
$"

25242 DRTfl"9: ESCRPE Leave this function.
25248 !
25254 RERDS$(*>
25260 CflLL Helpscreen(S$<*),21)
25266 SUBEND
25272 !
25278 !
25284 BliDEF FHB1$(S$)
25290 RETURN CHR$(131)a" "aS$&" "aCHR$(128>
25296 FHEND
25302 !
25308 Ct:DEF FHCtl
25314 RETURH "  tfNWCONTINIDl" "
25320 FHEHD
25326
25332
25338 Helpscreen:SUB Helpscreen(Input_string$(»>,Indent)
25344
25350
25356

prints out a nessage on the CRT with linefeeds at appropriate breaks 
between words, fllso inserts one linefeed for each $ synbol, and in 
dents each line after a linefeed by Indent spaces. Tricky, huh?

25362
25368 DIHLargestring$[2400],Linestring$C80],Substring$C2400],Rewstring$E803
25374 !
25380 Clear
25386 OFF KEY
25392 OFFKBD
25398 OFF KNOB
25404 PRINTER IS CRT
25410 6ROPHICSOFF
25416 Largestring$=""
25422 ! build a single large string out of the input-string array
25428 FOR 1=1 TO SIZE(Input_string$,l)
25431 Largestring$=Largestring$aTRII1$(Input_string$(I))&' "
25440 NEXT I
25446 ttaxlen=80
25452 !
25158 PRINT USING " 16X,K,/";FNH$(" FUNCTIONS OF KEYS DEFINED DURING LfiST OISPLRY: ')
25464 PRINT USING 'K./'jFNUniaEY'tt" "&FNUn$("LflBEL")a' "aFNUn$("FUNCTIDN")
25470 Nlines=5 ! starting-line of HELP ninus one.
25176 Firstscreen=l ! First screen of this HELP?
25482 Firstline=l ! Indicates not an indented line
25488 !
25194 LOOP
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25500 EXIT IF LENURIH$<largestring$»=0
25506 f1axlen=80-Indent*(FirstlinesO) ! flax, permissible length, not
25512 HaxlensflIH(f1axlen,LEH(Large5tring$)> ! including indentation.
25518 LN>OS<Large5tring$,T>
25521 IF LM THEH ! If first character is a linefeed token, then
25530 PRINT ! print a blank line a strip the token.
25536 Hlines»l+Hlines ! Increnent linel counter.
25512 Firstline»l ! Hext line not to be indented.
25518 IF Largestring$=T THEH Done
25551 Largestring$aLargestring$C23 ! Strip linefeed token.
25560 ELSE ! First character not a linefeed token.
25566 Hext_lf=POS(Largestring$,T> ! Position of next linefeed token.
25572 IF HexUf THEH ! Substring to next linefeed token.
25578 Substring$»Largestring$[l,Hext_lf-l]
25581 ELSE
25590 Substring$=Largestring$
25596 EHO IF
25602 IF LEH(Substring$X*fcxlen THEH ! Don't need to find wordbreak.
25608 IF Indent flHD HOT Firstline THEH PRIHI TRB(Indent); ! Indent line.
25611 PRIHT TRIH$(Substring$)
25620 Firstline=0
25626 Hlines=l*Hlines
25632 ! Strip last printed line fron total string.
25638 IF LEH(Substring$X=LEH(Largestring$) THEH Largestring$=Largestring$EHEH<Substring$)]
25611 aSE
25650 Linestring$=Largestring$[l,Haxlen] I Fragnent that can fit on line.
25656 Revstring$=REU$(Linestring$) ! Reverse-string.
25662 REPEAT ! Don't include any linefeed tokens
25668 Lf=POS(Revstring$,V)
25671 IF Lf THEH Re«string$=Re«string$C23
25680 UHTIL Lf=0
25686 S=POS(Re«tring$,' ") ! Find uordbreak position
25692 IF S THEH Reustring$=Reustring$Cl+S] ! 6oto uordbreak position.
25698 Lre<MIH(Reustring$)
25701 IF Indent flHO HOT Firstline THEH PRIHT TflBQndent); ! Indent line.
25710 PRIHT TRIH$<REUt<Revstring$)>
25716 Hlines=l+Hlines ! Increment linel-counter
25722 IF LEH<Largestring$)Hreu THEH Largestring$«Largestring$CLre«*l]
25726 Firstline=0 ! Hext line will be indented.
25731 EHD IF
25710 IF HlinesM6 THEH ! Pause for user to read.
25716 OISP 'Press'aFHCtia'for nore HELP...';
25752 IF HOT Firstscreen THEH
25758 OISP RPT$(CHR$<8>,3>&", Roll screen with arrows'
25761 aSE
25770 OISP
25776 EHO IF
25782 Firstscreen=0
25788 HUnes=0
25791 PflliSE
25800 EHD IF
25806 EHD IF
25812 EHD LOOP
25818 !
25821 flone:OISP 'Roll screen with arrows, pressllFHCtia'to return to nain program..."
25830 PflUSE
25836 SUBEHO
25812 !
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25818 !
25851 Students.ttOEF FNStudents.UNu)
25860 ! Student's-t approxination (fron flndy lurek for NuM, KRL for less)
25866 IFHu-OTHEHHiFl.E-9
25872 SELECT Hu
25878 CRSE1
25881 RETURN 12.7
25890 CflSE >1
25896 U=Nu-.8S
25902 RETURN 1.96- .OOSS«SQR(U>*2.10S9333/U* .6711777/UA 2- .383121W3
25908 CftSEU
2S9H RETURN l/<- .00765»Nu* .H085*NuA 2- .Q2U6»NuA 3)
25920 END SELECT
25926 FHEHD
25932 BstiOEF FNflstl
25938 RETURN "(enter "&FNH$<"*")&" to escape)"
25911 FNEND
25950 !
25956 !
25962 PolycalcsSUB Polycalc(X(*>,Y.in(»),Coef(»),Order,N)
25968 OPTION BfiSE 1
2597* ! Do actual calculations for a least-squares polynomial regression
25980 DI«Xa(5,2flO),Xb(5,5),Xd(5,200),Poly.array(200,5),Xc(5,5),Y(200,l)
25986 REOIHXa(Ordertl,N),Xb(Ordertl,Ordertl),Xc(Ordertl,tOrdertl),Xd(OrderH,N),Poly.array(N,Order*l),Y(H,l)
25992 ! Create Power-natrix fron X-wlues
25998 FOR M TO N
26001 Y(I,l)=Y.in(I)
26010 FOR J=i "TO Order+1
26016 Poly.array(I l J)=X(D A (J-l)
2M22 NEXT J
26028 NEXT I
26031 !
26010 ! Solve Matrix equations for best-fit polynonial coefficients
26016 mi Xa= TRN(Poly.array)
2M52 MflT Xb* Xa*Poly_array
26058 Hfil Xc= IHiKXb)
2606^ flfll Xd= Xc*Xa
26070 HBT Coef« Xd*Y
26076 SUBEND
26082 !
26D88 ClearrSUe Clear
26091 OUTPUT «BO;CHR$(255)aCHR$(?5);
26100 SUBEND
26106 !
26112 $
26118 PbgrowthiSUB Pbgrouth
26121 ! Draw a single-stage Pb-isotope growth-curve if appropriate.
26130 OPTION BfiSE 1
26136 CM/Plotboxl/Xmn,Xf«x,Ynin,Ynax,^
26112 CON /Plolboxla/ Lxl,Lx2,Lyl,Ly2,Offset
26118 OT/notbox2/Hxrl,Hyrl l Plotdew<*) l IV(«) lPlotter,Plotter_dunp,BrJht,LhtJi^^
gu,Ygu
26151 COM /PlotboxB/ Of_xnane$,Of.ynane$,Dfile,Stack
26160 COtl /Grouth/ Lanbda(0:2),RO(0:2),P(0:2),E(0:2)
26166 DIM Z(0:2),Y$(2)C7],Input$C80],Nu(1)
26172 Nxl=FNZcon$(0,Nx$)
26178 Hy$=FN2con$(0,Ny$)
26181 IF POS(Nx$,'206"> UNO POS(Nx$,"20r) flND POS(Ny$,'207") ftND POS(Ny$,"20f) TO Pbtype'l
26190 IF POS(Hx$,"206") flND POS<Nx$,"201") flNO POS(Ny$,"208") flNO POS(Hy$,"201") THEN Pbtype»2
26196 IF NOT Pbtype THEN SUBEXIT
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26202 !
26208 OflTfl .15512SE-3,.98185E-3,.019175E-3,11.152,12.998,31.230,1,137.88,.26155,3700,9.?1,'207/201Y 208/201'
26211 RESTORE 26208
26220 REflD Lanbda<*>,RO<»>,Z(»>,TO,HuO,Y$<»>
26226 !
26232 Clear
26238 Blpha
26211 PRINT TBBXYU,11);'DO YOU UflNT TO INCLUDE fi SINGLE-STflGE GROUTH-CURUE IN THE PLOT?'
26250 PRINT USING "3/,K,2/Ypress '&FNH$('kO'>a' for a Stacey-Kraners growth-curve, "&FNH$('kr)&' for sone other growth-curve,'
26256 PRINT 'press '&FNH$('k9')6' to decline growth-curve.'
26262 ON KEY 0 LfiBEL 'STflCEY-KRfflERS' GOTO S.k
26268 ON KEY 1 LflBEL ' OTHER' GOTO Other
26271 ON KEY 9 LflBEL ' NO CURUE' GOTO 26892
26280 GOTO 26280
26286 !
26292 OtherrOFF KEY
26298 Clear
26301 PRINT TfiBXY(l,10);'ENTER 1 UfiLUES TO DEFINE ft SINGLE-STR6E Pb-ISOIOPE 6ROUTH CURUE:'
26310 PRINT TBBXY<1,12>;'206/201 at start of growth, 'aWPbtypett' at start of growth,'
26316 PRINT IBBXY(l,13);'Tine before present to start growth, and tlu (238/201) of source...'
26322 PRINT TflBXYd, IS); "(enter "&FNH$('»')&' to escape)'
26328 Retrieve<Input$,Nu(*),Ninputs)
26331 IF TRIH$(Input$>='»' THEN Pbgrowth
26310 IF Ninputs(H THEN
26316 8ad_input<'NEED EXBCTLY 1 NUMERIC UftLUES FOR RESPONSE')
26352 GOTO Other
26358 END IF
26361 IF NvUX*0 OR (Pbtype*! flND Nv(2XS> OR (Pbtype=2 flND Nu(2)(20) OR Nv(3)>6000 OR N«(1>(=0 THEN
26370 Sad.inputCINUflLID INPUT - CHECK NUMBERS & TRY fiGfllN.')
26376 GOTO Other
26382 END IF
26388 RO(OHvd)
26391 RO(PbtypeH«<2>
26KJO TO=Nv(3)
26106 hufl=Nu(1)
26112 IF Pbtype=2 THEN
26118 Clear
26121- INPUT "Enter the present-day 232/238 of the source...",Thu
26130 IF Thu<*0 THEN SUBEXIT
26136 Z(2>-l/Thu
26112 END IF
26118 !
26151 S.ksOFF KEY
26160 Orau_grouthcurvsClear
26166 PENCpen
26172 FOR H TO 2
26178 E<IHXP<Lattbda<I>»TQ>
26181 P(I)=HuO/Z(I)
26190 NEXT I
26196 fige_ninsO
26502 Rge_nax-FHPbt(Xrtin*(Xrtin)=filphaO)*fllpha(}«(Xrtin{fllphaO) T 0)
26508 Tick<Bge_nax-Bgejun,Tik)
26511 K=8»Tik
26520 Pht=Tht»(l-Hardplot/S>
26526 0=0
26532 Ptht-Thl/2.5
26538 HOA FNZUO>
265H FOR Hge.fHx-C»(l»IHT(TO/C» TO flgejiin STEP -Tik
26550 IF FNPbr(fige.«ax,0)>Xnin BNO FNPbr(flge_nax,Pbtype)>Ynin THEN 26568
26556 NEXT flge.nax
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26562 ! Ovoid crowding of tick-labels
26568 Curuex.nin=FHPbr(HIH(fige.fwx,TO),0)
26571 Curuexjwx=FNPbr«flgejiin,0>,0>
26580 Fs (CurvexjBx-Curvex_nin)/Xspred
26586 IF Pbtype-1 THEH lik-Tik*(l»<r<.5>*2»(f<.25»
26592 !
26598 Graph
26601 FOR Dx=0 TO Double
26610 IF Hardplot flND Dx THEN
26616 UIEUP08T Lxl,Lx2,Lyl,Ly2
26622 UINOOU Hnin,Xnax,Ynin,Ynax
26628 END IF
26631 CLIP Xnin,Xrtax,Yfiin,Ynax
26610 0*0
266tt FOR Hge_nax+2»Tik TO Rge.nin STEP -Tik/8 ! Draw growth-curve
26652 X=FNPbr<T,0> ! 206/201
26658 Y=FHPbr(T,Pbtype> ! 207/201 or 208/201
26661 IF <X>toin> flHD <Y>Ynin) flND T<-TO THEN
26670 DRflU X,Y
26676 ELSE
26682 MODE X,V
26688 END IF
26691 !
26700 IF DROUND(T/Iik,9HNT<T/Tik> RND THO THEH
26706 IF THgejiin THEN
26712 !
26718 ! -  gouth-curve ticks & tick-labels   
26721 !
26730 LOR6 5
26736 IF Hardplot THEH IHOUE *FNCuidth(Ptht,Xn«,0,l,0>/15,-FNCheight(Ptht,0,Yf«,0>/15
26712 CSIZEPtht,.8
26718 LflBEL '0'
26751 IF 0 THEN
26760 ! Check if tick-labels lie within plot-box
26766 L=Pht»(1.5+INT(L6T(T+(T=0))»
26772 Nchars_tick=FNZ<IM
26778 IF Hardplot THEN Length_tlabel»<l+Nchars_tick>»FHCwidth(Pht,Xn«,0,flr,0) ! in I
26781 IF Crt THEN Length_tlabel=(ltNchar5.tick)»FHCwidth(Pht,0,Xloc,Br,l> ! in UU's
26790 IF Hardplot THEN Height.tlabel=FNCheight(Pht,0,Ym> 0)»l .2
26796 IF Crt THEH Height.tlabel=Pht/Yloc«ll/15»L2 ! in Gl)'s,m
26802 XJabeH-Length.tlabel
26808 Y.labeH+Height.tlabel
26811 IF X.labeDXnin ftND Y.labeKYnax THEN
26820 flOUE X-Pht»flr/Xloc/7.,Y
26826 LOR6 7
26832 CSIZE Pht.flr
26838 LRBEL FHZcon$(T)
26811 EHD IF
26850 END IF
26B56 MOUE X,Y
26862 EHD IF
26868 HOT (D)
26871 END IF
26880 NEXT T
26886 NEXT Dx
26892 SUBEND
26898 !
2690* PbrtDEF FNPbr(T,I) i Pb-isotope ratio fron age, assuring single-stage
26910 COM /Growth/ Lanbda(»),RO(*),P(»),E<*>
26916 RETURN RO(I>*P(I)»(E(I)-EXP(Laibda<I)»T»
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26922 FHEHD
26928 !
26931 PbttOEF FNPbt(R,I> ! Rge fron Pb-isotope ratio, assuning single-stage
26910 COM /6routh/ lanbda(»),RO(»),P(<0,E<»>
26916 RE1URH LOG(E<I)-(R-RO(I»/P(I)>/Lanbda(I)
26952 FNENO
26956 !
26961 !
26970 Err.enu:SUB Err_enu<Slope,Slope_err,Inter,Inter_err,Xbar,Xfiin,Xnax,Ynin,Ynax)
26976 ! Plot error-envelope for a least-squares line
26982 OfTKEY
26968 OFFKBD
26991 FOR flra-1 10 1 STEP 2
27000 Y-l.E-99
27006 X=l.E-99
27012 Started=0
27016 UHILE X<Xnax flHD Y<Ynax
27021 FOR X=Xnin TO Xnax STEP (Xnax-Xnin)/200
27030 Ysqr.incr*Inter.errA2*Slope..err*2»X»<X-2»Xbar>
27036 YsqOncr=Ysqr_incr*<Ysqr_incr>0>
27012 IF Ysqr.iner THEN
27018 Y=Slope*X*Inter+flrrt*SQR(Ysqr_incr)
2?Q5t IF Y>Ynin flHO X>Xnin THEN Started=l
27060 IF Started THEN
27066 ORRU X,Y
27072 ELSE
27078 MOUE X,Y
27081 EHO IF
27090 END IF
27096 NEXT X
27102 END UHILE
27108 NEXT flrn
27111 PENO
27120 SUBEND
27126 Clunk:SUB Clunk ! Clunky sound to indicate error
27132! BEEP 250, .1 ! for quiet enuiroments
27138! BEEP 100,.2
27111 FOR J=0 TO 2000 STEP 200
27150 FOR 1=1 TO 1 ! Better for a noisy environment
27156 BEEP 3500-J,.001
27162 NEXT I
27168 NEXTJ
27171 SUBENO
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