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INTRODUCTION

Rare-earth element (REE) abundance data are used extensively in petrologic
and geochemical studies (see Hanson, 1978, for examples). REE data are used
to place constraints on parent materials and degrees of partial melting, on
amount and type of fractional crystallization, and on oxygen fugacity of
igneous rocks. Conclusions are usually supported by plots of the data,
graphed as the log of the normalized REE abundances versus either the atomic
number of the REE or it; ionic radius. One of the programs given here permits
filing and retrieval of raw REE abundance data in a form permitting various
types of éditing, and the other program plots such data normalized to either
standard chondrite abundances or a data-set chosen by the user. Features of
the plotting program permit data-input either from 50-set data files or from
the computer keyboard, and can interpolate or extrapolate certain types of
missing data points where necessary. The plot may be scaled to arbitrary
sizes and dimensions, and is satisfactory for either publication as a reduced

figure or as an original for colored transparencies.



EQUIPMENT REQUIRED

The programs were written for a Hewlett-Packard 9831 computer with at
least 8K words of memory, and a Hewlett-Packard 9872 plotterl/. The 9830
model computer and 9862 plotter may also be used, with some modifications.

OPERATION OF DATA-FILE PROGRAM

The data-file_program (appendix I) permits data to be stored in files of
as much as 50 data sets in 3000-word files. Seven options are available for
manipulating the data. The first four options are displayed upon running the
program, and the last three may be seen by pressing the left-pointing arrow on
the "display" portion of the keyboard. The user must enter the number
corresponding to the desired option.

CREATE (1):

To create a new data file, use option 1. Enter a file name (a maximum of
40 characters) for this data file when requested. The computer will then
request a sample name (as many as 60 characters), and the abundances in ppm of
all the REE except promethium. If no data are available for a particular REE,
enter zero. If the data are tentative or calculated, the user may enter the
value as é negative number, in which case the plotting program will use dashed
1ines to and from the point. After all REE data have been entered for a
sample, name and data for the next data set will be requested. When data for
all desired samples have been entered, enter a space in response to the
sample-name request. The display will then be, "STORE IN TRACK #, FILE #7".
If the data are to be stored, the appropriate track and file numbers are

entered. The user should make sure that the tab on the data tape is in the

l/The use of trade names in this paper are for descriptive purposes only

and do not necessarily constitute endorsement by the U.S. Geological Survey.



store position, and that the file is marked and at least 3K words large. If
the data are not yet to be stored, input a space.
ADD (2):

To add data for additional samples, use option 2. Enter the track and
file numbers when requested (or a space if already in memory) of the data file
to which data are_to be added, and proceed as outlined above.

EDIT (3):

To edit (correct) data for any of the data sets, use option 3. Enter the
appropriate track and file number when requested (or a space if already in
memory). Enter the set number to be edited, making sure that the number
corresponds to an existing set. The display will then be "REE TO BE
EDITED?". If you wish to edit just a few of the REE data, input the elements
to be corrected, separated by commas, for example, "Ce, LU, pr, YB". Note
that either capital or lower-case letters may be used. The display will then
request data for these elements. If all REE are to be edited, simply enter
the word "all". If the sample name is to be edited, enter "name", followed by
the REE (or "all") to be edited.

When é]1 the sets to be edited are done, enter a space in response to the
"SET # TO BE EDITED?" display.

PRINT (4):

To obtain a print-out of the data in a data file, use option 4 (fig. 1).
Enter the appropriate track and file number when requested (or a space if
already in memory). The display will then be "SET(S) TO BE PRINTED QuT?". If
a single number is entered, the data from that set will be printed. If two
numbers separated by a comma are input (for example, 2, 17), all the sets from
the first number through the second number will be printed in consecutive

order. When all the desired sets have been printed, enter a space.



In addition to the raw numbers in the data file, three other values may be
printed out. If Gd and Sm data are available, a value indicating the degree
of Eu anomaly compared to chondritic values, labeled as Eu/Eu*, will be

calculated. This value is calculated from

—_— - EuS/EuC
u/tu = 10LLOG({Smg/Smc ) +LOG(Gdg /Gd.) 1/2

where s and c refer to sample and chondrite, respectively. This expression
corresponds to the ratio of observed, chondrite-normalized Eu and the
no-anomaly chondrite-normalized Eu calculated by interpolating between the
logs of the chondrite-normalized Sm and Gd values.

If La and Lu data are available, the value labeled (La/Lu)e.f. will be
calculated. This value (La/Lu enrichment factor) is simply the ratio of the
chondrite-normalized La and Lu values, and reflects the degree of relative REE
fractionation. If a Yb value is available but not an Lu value, a (La/Yb)e.f.
value is calculated. The chondrite REE abundances used are the best estimates
of unfractionated chondritic abundances suggested by Evensen and others (1978,
p. 1203, column 4).

DELETE (5):

To delete any data set from the data file, use option 5. A1l higher
numbered sets will then be renumbered to one-lower set number.
INSERT (6):

To insert a new data set in between existing numbered sets, use option 6.
A1l higher-numbered sets will then be renumbered to one higher set number.
EXCHANGE (7):

To exchange the set numbers of any two sets, use option 7. Operation is

straightforward.



OPERATION OF PLOTTING PROGRAM

The first display upon running the program (appendix II) is "SIZE-STD(1)
SMALL(2) OTHER(P)?". The standard size (1) is an 8-1/2 x 11 inch sheet of
paper placed vertically at the lower left corner of the plotter. The small
size (2), particularly suitable because of the greater apparent
line-thickness, fqr transparencies or figures to be highly reduced, occupies a
smaller portion of the same paper. If other (@) is chosen, the user must
position the Pl and P2 points which define the extremes of the plot by using
the controls on the plotter himself.

The next display, "LABEL FOR THIS PLOT?", requests a <40-character label
which will be lettered at the top of the plot. Enter a space if no label is
desired. The next display, "CHONDRITE NORMALIZED (1=YES)?", should be
answered with a 1 if the data file or other REE data (in ppm) are to be
normalized to chondrite abundances, and with a @ if the data are to be
normalized in some other way. If the data are not to be chondrite-normalized,
the display will request an 18-character label for the Y-axis (for example,
MINERAL/WHOLE-ROCK). The next display, for example "SAMPLE/CHONDRITE LIMITS?"
(or "MINERAL/WHOLE-ROCK LIMITS?", and so on) requests the range of Y-axis
values that the plot must accomodate. Enter the minimum and maximum values,
separated by a comma (for example, 20, 2400). The plotter will then draw the
framework of the plot.

The next display, "(*TRACK#, FILE#,) SET#?", can be answered in several
ways.

If the data to be plotted are not to be chondrite-normalized using the
default values in the program, then the correct normalizing values must be

entered (see below).



The default, standard unfractionated chondritic REE abundances are those
suggested by Evensen and others (1978, p. 1203). If the data to be plotted
are in a data file but not yet in memory (as would be the case for the first
set to be plotted), then the input must be in the form of the track number and
file number of the appropriate data file, and the set number of interest.

Thus if the user wished to plot data from set 17 of the data file in track 1,
file 18, the input would be 1,18,17. Note the mandatory commas. Once a
data-file is in memory, however, only the set number need be specified, for
example, 17. In other words, the track and file numbers need be specified in
the input only when the data file of interest has not been loaded into memory.

If the REE data to be plotted do not exist in a data file, the user may
input data from the keyboard by a response of K (or k). The computer will
then request the REE data by element. As in the data-file program, input zero
for elements with no data, and key any hypothetical or calculated values by
inputting the values as a negative number. These keyboard entered data will
replace the data of set 50, whether defined or not, in the computer memory.

To input data to be used for normalization, use N (or n) as the first
character.of the "(*TRACK#, FILE#,) SET#?" response. If the normalizing data
are in a data file, the rest of the response follows the same format as for
the usual data input, for example, an input of N@,4,6 will result in the REE
data of set 6, data file of track @, file 4, being used as the normalizing
values. If the normalizing data are not available in a file, an input of
simply N (or n) will permit keyboard input of the data for normalization. The
display which follows will be "ELEMENT, NORMAL PPM?". Answer with the element
symbol, comma, ppm of that element, for example, Ce,10.6. The element symbol
may be both upper case, both lower case; or upper and lower case. Any element
not defined will be assigned a value of zero. When all known values have been

entered, input a space.



After data input, the next display will be "PLOTTING SYMBOL (,PEN#)?".

Any upper-case symmetric keyboard symbol may be used as a plotting symbol, for
example, 0, *, +, X, or no symbol at all (space). Alternatively, an arbitrary
equilateral polygon may be used, in which case enter P or p (for solid or open
polygons, respectively) as the plotting symbol. A pen number (corresponding
to the pen numbers on the plotter) may also be specified. If no pen number is
specified, the pen which is currently in the holder will be used. If P or p
is entered for the plotting symbol, the display will be "# SIDES, ROTATION
(degrees)?". Enter the number of sides the polygon is to have (must be >2),
and the angular position of one of its vertices. For example, an input of
4,45 will give a square with sides parallel to the sides of the plotting paper
(vertices at 450). The angle is measured counter-clockwise from the X-axis.

If L or 1 is entered as the plotting symbol, the program permits drafting
of a phrase of arbitrary letter size anywhere in the plot. The first display
will be "LETTER SIZE (1-3)?". Enter a number to define the relative size of
the letters. Numbers within a range of 1 to 3 work best. A question mark
will then appear on the display. The pen may then be positioned using the
four "DISPLAY" arrows on the keyboard. Each keystroke will move the pen one
character width or line height. Press the STOP key when the pen is
positioned. "PHRASE TO BE LETTERED?" will then appear in the display. Type
in the phrase, press the EXECUTE key.

PLOTTING PROCEDURE:

After the data are input, they are normalized and each non-zero and
positive data-point is plotted with the plotting-symbol and pen-color chosen
by the user. These points are then connected with a solid line. If the Sm
value is missing (that is, zero) but the Pr, Nd, and Eu values are present, a

value will be calculated from extrapolated Pr-Nd trend and a line dashed into



and out of this extrapolated Sm value. A similar procedure occurs for Gd
where Eu, Tb, and Dy data exist. Negative values are automatically converted
to absolute values, and the lines connecting such values dashed. An example

of a typical plot is shown in figure 2.



Figure Captions
Figure 1:

Typical printout of the REE data-file program. Values of zero result in
dashed-1line output.
Figure 2:

Example of REE plot of data in 1. Set 1, space as plotting symbol, no
negative data; set 2, solid, 15-sided polygon as plotting symbol, negative Ce,
zero Gd; set 3, three-sided, open polygon with vertex at 2700, no negative
data; set 4, space as plotting symbol, all nonzero values negative; set 5,

asterisk as plotting symbol, no negative data.
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FIGUFE 1
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SET¢ 1 PD-5epi
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APPENDIX I - LIST OF DATA-FILE PROGRAM

cCoM vs(50,14]1,Ts(40),N1(50,30],12

REM PEE DATA-FILE PROGPAM, 50 SETS MAX, K.P. LUDWIC, 2/79
DIM DS(2],N$[60],AS$[R0],MS$(2],28(10],S(14]
DATA nLau'llcen’nprn'nNdn'nSmn'“EUn'NG(‘}II'nTbn,nDyn'l‘HOn,nEr .',“Tm“,"Yb“,"LU"
DATA "Ll\“'”CE“,”PP","ND","SA‘Q"'"EU"'“GD"’"TR"'“DY“,"HO"'"ER“,"T‘\"“,“YB",“LU"
DATA "la","ce"L“Dr”,"nﬁ”,"sm","eu“,“gd","tb",”dy","ho","er","tm","yb","1u"
FEM STANDARD UNFRACTIOWATED CHOWORITE REE ABUNDANCES

REM BVENSEN AND OTHERS, 1978, GEOCHIM. COZMOCHIM. ACTA, V.42, P. 1199-1212
pATA 0.2446,0.6379,0.039637,0.4738,0.154,0.05802,0.2043

paTa 0.3745,0.2541,0.0567,0.166,0.02561,0.1651,0.02539

25="0123456789"

RESTORE 90

MAT RFAD &

DISP "CPREATE(1l)2TD(2)EDIT(3)PRINT (4) (S5)DELET® (6) INSEFT (7)EXCHANGE
INPUT FO '

IF FO0<1 OR FO>7 THEN 140

GOTO FO OF 180,480,570,960,144C¢,1600,1960

12=0

DISP "FILE RAME";

INPUT TS[1,40)

MAT Y=ZER

MAT N=ZER

N$:nu

FOF I=1 TO 50

Gosur 290

12=12+1

NEXT I

GOTO 880

GOSsUB 310

GOTO 360

DISP "SAMPLE MAME";

INPUT NS$

IF N$=" " THEN 880

TRANSFER N$ TO N[1,1)

RETURN

RESTORE 40

FOR M=1 TO 14

READ DS

GOSUB 410

GOTO 440

DISP "SET $#"I"-- PPM "DS;

INPUT Y[I,M]

FETUFN

NEXT M

FETUPN

12=12+1

RETUFN

GOSUBR 1780

IF 12<50 THEN 520

PRINT LIN1"****x DATA-FILF IS FULL ****"T,IN3

13



510
520

. 530

. 540
550
" 560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
210
920
930
940
950
960
970
980
990

10600 IF

GOTO 140

FOR I=1+4+I2 TO 50

GOSUB 290

GOSUB 460

NEXT 1

GOTO 880

GOSUB 1780 «

DISP "SET # TO BE EDITED";
INPUT AS

IF AS=" " THEN 880

GOSUR 1880

IF F=-1 THEN 580

I=F

IF I<1 ORrR I>I2 THEN 580
DISP "REE TO BE EDITED";
INPUT AS

IF NOT POS(AS,"NAME"™) AND
AS=AS$[6]

GOSUB 310

IF
GOSUB 360

GOTO 580
AS[1+LEN(AS)]=","
MS=aS$[1,2]

IF MS$="" THEN 580
AS=AS[1+POS(2S,",")]
RESTORE 40

GOTO 790

FOR M=1 TO 42

READ D$

IF DS=M$ THEN 850
NEXT M
PRINT MS"
GOTO 650

ROT POS(AS,"ALL"™) AND NOT POS(a$,"all")

NOT POS(AS$,"name") THEN 700

THEN 730

—-— 2?2 NMOT RECOGNIZED - TRY AGAIN"LIN3

M=M* (M<15)+(M>14 AND M<29)* (M-14)+(M>28)* (M-28)

GOosuB 410

GOTO 740

DISP "STOEKE IN TFRACK%,
INPUT AS
IF AS="
GOTO 520
GOSUR 1880

IF F=-1 THEN 880
STORE DATA #T,F
GOTO 140

GOSUE 1780

" THEN 140

FILE#";

DISP "SET(S) TO PE PRINTED OUT";

INPUT AS
IF AS=" " THEN 140

NOT POS(AS,"ALL"™) AND

NOT POS(A$,"all"™) THEN 1040

14



1010 T=1

1020 F=12

1030 GOTO 1070

1040 GOSUB 18890

1050 IF F=-1 THEN 970

1060 T=T+ NOT T*F

1070 FOR I=T TO F STEF NOT (F-T)+SGN(F-T)

1080 IF I>I2 THEN 1410

1090 RESTORE 40

1100 TRANSFER N[I,l] TO u$

1110 PRINT "SET# "I;NS;LINI

1120 FIXED 3

1130 IF NOT ((Y[I,S]}>0)*(Y[I,6]1>0)*(Y[I,71>0)) THFN 1150
1140 PRINT “"Eu/Eu*="(Y[I,6)/S[6]1)/(10" ((LGT(Y[I,5]/S[5))+LGT(Y[I,71/8(7)))/2)
1150 IF NOT ((Y[I,l1>0)*(¥Y[I1,141>0)) THEN 1130
1160 PRINT “"(La/Lu)e.f.="Y[I,1]1*S[14)/(Y[1,14]1*S[1]);
1170 GOTO 1200

1180 IF NKOT ((Y[I,11>0)*(Y[I,131>0)) THEN 1200
1160 PRINT "(La/¥Yb)e.f.="Y[I,11*S{13]/(Y[I,13]1*S[1]);
1200 PRINT

1210 FOR Q=1 TO 8 STEP 7

1220 PFINT

1230 FOR M=Q TO (+6

1240 READ DS$

1250 PPINT SPA(M=1 OR M=8);DS$;TARLL* (M-C+1);
1260 NEXT M

1270 FOR M=Q TO Q+6

1280 IF Y[I,M] THEN 1310

1290 PRINT TABL1* (M-Q)"--";

1300 GOTO 1360

1310 IF APSY([I,M] >= 0.01 THEN 1340

1320 FLOAT 1

1330 GOTO 1350

1340 STANDARD

1350 PRINT TAR(11* (M-Q)-1);YI[I,¥];

1360 NEXT M

1370 PRINT

1380 NEXT Q

1390 FORMAT 90"-"

1400 WRITE (2,1390)

1410 NEXT I

1420 PRINT LIN1

1430 GOTO 970

1440 GOSUB 1780

1450 DISP “SET# TO RE DELETED";

1460 INPUT AS

1470 IF A$=" " THEN 880

1480 GOSUR 1880

1490 IF F=-1 THEN 1450

1500 IF F<1 OR F>I2 THEN 1450

15



1510 FOR I=F TO 12-(12=50)

1520 FOR M=1 TO 14

1530 Y[I ,Ml=Y[I+1,M]

1540 NEXT M

1550 TRANSFEFP N[I+1,1]1 TC NS

1560 TRANSFER N$ TO N[I,1]

1570 NEXT 1

1580 12=12-1

1590 GOTO 1450

1600 GOSURBR 1780

1610 IF I2=50 THEN 500

1620 DISP "INSERPT BEFOFE SET %"

1630 INPUT AS

1640 IF AS=" " THEN 880

1650 IF PFP=-1 THEN 1620

1660 IF F<1 OR F>I2 THEN 1620

1670 FCR I=12 TO F STEP -1

1680 FOR M=1 TO 14

1690 Y[I+1,MI=Y[I,M]

1700 NEXT M

1710 TRANSFER N[I,1] TO NS

1720 TRANSFER N$ TO N{I+1,1]

1730 NEXT 1

1740 I=F

1750 GOSURBR 290

1760 12=12+1

1770 GOTO 1610

1780 pPISP "DATA FROM TRACK %, FILE #";
1796 INPUT AS

1800 IF AS$=" " THEN 1860

1810 GOSUB 1880

1820 IF F=-~1 THEN 1780

1830 LOAD DATA #T,F

1840 PRINT "DATA FPOM TRACK#"T"FILE"F; TAP45;I2"SETS DEFINED"LINZ,TS,LIN
1850 PRINT "(data in ppm)"LIN2

1860 RETURN

1E€70 END

1880 T=0

1890 F=-1

1800 IF NOT POS(Z$,AS[1,1]) TVEN 1970
1910 IF NOT POS(AS,",") THEN 1950
1920 T=VAL(AS)

1930 AS=AS[1+POS(2AS,", ™) ]

1940 IF NOT POS(2$,AS$[1,1]) THENW 1970
1250 F=VAL(AS)

1960 RETURN

1670 FRINT LIN1,AS$"?22?22 — INCORPRCT SYNTAX. TFPY AGAIN"LIN3
1980 PETURN

1890 DISP "SET NUMEEPRS TC PRE EYCHANGED";
2000 INPUT AS

o
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2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140

IF AS=" " THEN 140

GOSUB 1880

IF F=-1 THEN 1990

FOR I=1 TO 14

Y=Y([{T,1I]

Y[T,I1=Y[F,I]

Y[F,1]=Y

NEXT I

TEANSFER N[T,1] TO AS$[1,40]
TRANSFER N[F,1] TO N$
TRANSFFR N$ TO N([T,1]
TRANSFER AS$[1,40] T0 N[F,1]
GOTO 1990

END

17
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APPENDIX II - LIET OF PLOITINC FFOCTAM

CoM YS[50,14),Ts[40]),N1150,30]),12

PEM REE PLOTTING PRCGFAM, FOR HP-G831/9872, K.P. L
PIM DS{2],wS[14),AS$([12],N8([601,1.5[40) ,KS[14],E$([2]

DIM CS$[18],KS[7]

(&
r

FEM STANDARD UNFRACTIONATED CHONDRITE REE ARBUNDANCES

REM (EVENSEN AND OTFERS, 1978;

GFCCEIM,

COSMOCHIM,

UDWIC,
Z

$111]

ACTH,

2/79

V.42,

pATA 0.2446,0.6379,0.09637,0.4738,0.154,0.05802,0.20643,0.3745
pATR 0.2541,0.0562,0.166,0.02561,0.1651,0.02539

2$=".0123456789 "

KS="Pp *+L1"
12=0

DEG

SLANT

MAT K=ZER
GOTO 420

DEF FNA(X)=10" (INT(LCTX))
DEF FNB(X)

IF X >= -2 THEN 260

GOTO —-INTX-2 OF 200,220,240
FIXED 3

GOTO 270

FIXED 4

GOTO 270

FIXED 5

GOTO 270

STANDARD

RETUFN 0.342ABSX+24(X<0)

END

DEF FNE (X)

E=1+FOS(R2S,",™)

IF POS(2ZS,2S[1,1]) THEN 340
T=-1

GOTO 350

T=VAL (AS)

IF POS(ZS,AS[(E,E]) TFEN 38&0
F=-1

COTO 390

F=VAL (AS[E])

RETUFN T

END

DEF FNE (M) =N+ (M>4)

STANDARD

DISE "EIZE- STD(l) SMALL(2) OTHER(O)";

INPUT F
B=(F=2)
IF F#1 AND F#2 THEM 48C

MAP R*1300,7500-B*130C,E*1350,9500-R*1350

DISP "LABEL FCPFP TFKFIS PLOT";
INPUT LS
DISP "CHONDRITE NOPMALIZED

(1=YES)";

18
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510 INPUT FO

520 IF FO=1 THEN 560

530 DISP "Y-AXIS LAEEL";

540 INPUT CS

550 GOTO 590

560 C$="SAMPLE/CECNCRITE"

570 RESTORE 70

580 MAT READ K

560 DISP CS" LIMITE";

€G0 INPUT A2,R2

€10 IF P2 <= A2 THEN_590

620 AR2=LGT ( (FNAR2)*INT(P2/FNAR2))

630 B2=LCT(FNAB2* ( (LGTR2# INTLGTR2)* ((R2/FNAR2)£INT(E2/FNAE2))+INT (R2/FNARZ)))
640 S4=B2+(R2-P22)/12

650 P1l=0

€60 FORF I=INTAZ2 TO INTR2

670 IF FNBI<CPl THEN 690

6560 P1=FNPI

650 NEXT I

700 WPITE (705,*)"cp"

710 ENTFR (705,*)X1,Yl,%n2,Y2

720 ¥3=X2-X1

730 Y3=Y2-Y1

740 P=Y3/%3

750 Q=P

760 F3=2.1/Q+R+ (X3<4500)

770 F4=2.5/Q+B+(X3<4500)

780 F=P*(1.2*F4/50+ (P1-1)*F3/(1.7%67))
760 P2=16.5*F/ (F-1)

£§00 F=(0.75*F3+1.3*F4) /50

810 P3=(A2~-S4*F)/(1-F)

§2C pP8=S4-P3

830 LABEIL (*,F3,1.7,0,P)

£40 SCALE P2,16.5,P3,54

850 VRITE (7C5,*)"TL.5"

860 XAXIS A2,1,0,16

870 CATA "La","Ce","Pr”,"Nd","Sm","E‘u“,"Gd","Tb",“Dy","Ho","Er","Tm“,"Yb","Lu‘
860 DATA “"LA","CE","PR","ND","SM" "FU","“GD","TR","DY","HC","ER","TM","YR" ,"LU"
890 CATA nlan’nceu'npru’undn'vlsmn'neun'ngdn'utbn'ndynlnhon'nern’ntmn'nybn’nlu!
900 RESTCRE 870

910 FOR 1=1 TO 15

92C IF I=5 THEN 9§80

930 READ LS

940 IF X3<6000 AND I/2=INT(I/2) TFEN 980
850 PLOT I,A2,1

860 CPLOT -1,-3/4

$70 LAEEL (*)D$;

880 NEXT I

990 LAPEL (*,F3,1.7,0,P)

1000 FCR I=16 TC 0 STEP -16
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1010
1020
1030
1040
1050
1060
1070
1680
109G
1100
1110
1120
1130
1140
1150
1160
1170
1180
1196
1200
1210
1220
1230
12460
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1366
1460
1410
1420
1430
1440
1450
1460
1470
148¢C
149¢C
1200

FOR J=INTA2 TO E2

FOR K=1 TO 9

Y=J+LGTK

IF 100*Y<INT(100*A2) THEN 1140

IF 100*Y>INT(100*B2) TEEN 1160
PLOT I,Y,2* (JH#INTRA2)

IPLOT 0.2*SGN(1-1),0

PLOT I,Y

IF (I=16) OR ((K#l)* (K#5)) THEN 1140
IF ((B2-22)>3 AND (K=5)) THEN 1130
CPLOT -FNRJ,-1/4

LAREL (*)107y; ©

PLOT 1,Y

NEXT K

NEXT J

PLOT I,B2,2

PEN

NEXT I

WRITE (705,*)"TLO,.5"

¥AX1S B2,1,0,1%

PLOT 0,22+ (R2-22)/2,1

CPLCT -(P1l-1),0

LAREL (*,F4,1.7,90,F)

CPLOT -LEN(CS$)/2,0.5

LABEL (*)CS;

PLOT §,22,1

LABEL (*,F3,1.7,0,P)

CPLOT 0,-3/4

LABFL (*,F4,1.7,0,P)

CPLOT -8.5,-1.2

LAREL (*)"FEE ATOMIC NUMBER"

PLOT 8,B2,1

LABEL (*,F4,1.7,0,F)

CPLOT -LEN(L$)/2,0.5

LAEEL (*)LS;

PLOT 17,R2,1

PRINT “K FOR NORMALIZMTICMN DATA, K FOR KEYRCAPD DATA-INPUT"
EPINT LIN1"CCNT 2030 TG FESTAFT DATA-TLOTTING"IIN3
GOTG 2030

LISP “PLOTTING SYMECT., (PEN #)";
INPUT AS

E$=2S$[1,1]

7Z=FNEQ

IF E=1 OR F<0 OF F>4 THEN 1400
SPEN F

C=PCS (KS$,BS) +1

GOTO 14 (C=2 OF C=3)42*(C=7)+3*(C=8) CF 2370,2610,2760,2750
REM KEYBOARD DATA-INPUT KOUTINL
FESTOFE 870

1=50
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1510 PRINT LIN1"ELEMENT PPM"LIN2
1520 FOR M=1 TO 14

1530 READ D$

1540 DISF "FPM "DS;

"550 INPUT Y[I,M]

.560 PRINT TAR2;DS$,Y[I,M)

.570 NEXT M

1580 PRINT LIN2

590 N$="KEYBOARD INPUT"

1600 TEANSFER N$ TC nI[I,1)

1610 GOTOC 2300

1620 PRINT "DATA FCF“NCFMALIZATION"LIKI]

1630 TFANSFER N[I,1] TO NS

1640 PRINT “SFT#"I;N$;LIN2

L6506 FOR M=1 TO 14

1660 K{M]=Y[I,H]

1670 NEXT M

1680 GCTO 2030

1690 REM KEYBOARD NORMAL-VPALUE INBUT FOUTINE
17060 MAT K=ZER

1710 PRINT "ELEMENT  NCFMPL EBPM"LIN]

1720 DISF "EILEMENT, NOFMAL PPM";

1730 INBUT &S

1740 RLM INEUT SPACE TO FSCAPE

17%0 IF 2S$=" " THEEN 191C

17€0 2Z=FNEOQ

1770 IF F#-1 TBEN 1800

1780 PRINT "NUMERIC INPUT (PEM) PEQUIRED"LIN3
1780 GOTC 17060

1800 £$=25[1,2]

1610 RESTOFE 870

1820 FOR M=1 TO 42

1630 READ DS

1840 IF DS=ES THEN 1E£80

1650 NEXT M

1660 PRINT ES$" --- NOT EECOGNIZEL; TRY ACGAIN,"LIK3
1870 GOTC 1700

1680 K[M* (MC15)+(M=-14)* (M<29 AND M>14)+ (M-28)* (M>28)]=F
1690 PRINT SPAZ2;ES$;TARL3;F

1900 GCTO 1720

1910 PRINT LIN2

1920 GCTO 2030

1930 PEM NORMALIZATION CF CONCENTRATICN LDATH
1940 C=0

1656 FCR M=1 TO 14

1960 IF K[M]} THEN 1950

1970 wWM] =0

1680 GOTO 2010

1990 WiMl=Y[I,M]1/K[M]

2000 C=1
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2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
216G
2170
2180
2190
2200
2210
2220
2230
2Z40
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2350
24GC0
2410
2420
2430
2440
2450
2460
2470
2480
2450
2500

NEXT M
RETURN

LCISP "(*TRACK#, FILE#,) SET#";

INPUT AS

PEM N OR n FOF NCN-STD NOEFMALIZING VALUES, ¥ OR k FCP KEYFOARD DATA-ENTRY
IF POS(AS[Ll,1],"K"™) OR POS(AS[1,11,"k") THEN 1490
E=POS(AS[1,1],"N") OF POS(2S$([1,1],"n")

AS=AS {1+R]

IF P AND LEN(AS$)=0 THEN 1700

72 =FNEOQ '

GOTO 2*R+(E=1) OF 2170,2120,2180

IF FNEO#-1 AND F#-1 THEN 2150

GOSUBR 2860

GOTO 2030

LOAD DATR #T,F

PFINT “"TFACK#"T"FILE#"F,TS$,LINl

AS$=AS[E]

Z=FNEQ

IF F#-1 TBEN 2210

GOTC 2130

1=F

IF R THEN 1620

IF 12 THEN 2260

PRINT LIN1"*** DPATA-FILE EAS NOT REEN LOADFD INTO MEMORY ***x"I.IN3
GOTO 2030

IF I>0 AND I <= I2 THEN 2290

PRINT TAR1Q"**** ONLY"I2"SETS IN THIS DATA-FILE ***x"[ I3
GOTC 2030

TRANSFER N[I,1l] TO NS

PRINT “SET#"I;NS,LIN1

GOSUB 1940

IF C TEEN 2350

PRINT LINI"***** DATA FOF NOFMALIZATICN HAS NOT BEEL FNTERED **x*xx*"[ TN3
GOTO 2030

WINDOW 0,16.5,A2,R2

GOTC 1400

FOF M=1 TO 14

IF W[M] <= 0 THEN 2460

PLOT FNEM,LCTW[M],1

coTC C OF 2430,2640,2640,2470,2410,2410

LAREL (*,2.2,1.7,0,F)

GOTC 2440

LAPEL (*,1,1,0,P)

CPLOT -1/3,-1/4

LAELCL (*)F$;

NEXT M

LINE

IF W[5] OFr NOT (W[31*W([4]) TFLI 2500
%[5]=-10" (3*LGTW [4]-2*L.GTV [3])

IF W[7] OF NOT (W[8]*\[S]) THEN 2520
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2510 w{7]1=-10"(2*LGT¥ [8]-LG1IWw [9])
2520 FGER M=1 TC 14

2530 IF W[M]=0 THEN 2570

2540 PLOT FNEKM, LCTAPSK[M]

2550 IF 1}=14 THEN 25860

2560 LINE 3, (L+E)+50* (W [1] >= 0 AKD W([l4M-(¥=14)] >= 0)
2570 NEXT M

2580 PLOT 16,F2,1

255C LINE

2¢C0 CCTC 2030

2610 T'ISF "¢ SIDES, FGTATICY (degreec)";
26206 IKPUT B3,29 -

2630 CCTO 2370

2640 FCF U=0 TO 50%* (C=2)

2650 FS=2.5*%0.06-U/2¢C

2606C IF B9<0.00Z TEEN 2730

267C FOP J=2% TC RS+360 STFP 36C/B3
2€EC X1=R9*CCEJ

2690 Yl=(1/F)*BC*QIRJ* (S4-F3)/(16.5~D1)
2700 PLOT FNKM+X1,Y1+LGTVv [M]

2710 NEXT J

2720 MEXT U

2730 PEN

2740 CCTO 2460

2750 sLANT 20

276C DISP "LRETTEF SIZE (1-3)";

27706 INEUT F

2780 LAEEIL (*,2*F*F3/3,1.7,0,P)
2790 WINLCOW

2800 LETTEF

261C CISP "PHFASE TC FE LETTIFLD";
2620 INPUT 2$

2630 LADEL (*)AS;

2040 SLANT

2850 GCTC 1400

266C PPINT LINZ2"x*** "AS"??22? - INCCFPECT SYIIAX; TEY PAGRIN ***x*"[TN3
2870 FETUERN
28€0 ENC
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