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A FORTRAN IV PROGRAM TO SCALE AND PLOT

LOGARITHMIC AND LINEAR DATA

Introduction

The need to represent data in a form more meaningful than tabular has

prompted the development of new software for general scientific use. Our

specific needs in chemical experimentation require the capability for plot-

ting of a wide variety of X vs. Y data types, with and without "error bar"

-type error limits on each data point. In addition, it is often necessary

to do least squares calculations on these same data and plot a least squares

regression line on the same plot for visual indication of line-rity, scatter

and goodness-of-fit. Finally, the capability to provide journal-ready plots

to eliminate the need for the user to make decisions about scaling is highly

desirable.

Program LPLOT satisfies these basic requirements and contains such

additional capabilities as log, semi-log or linear axes, multiple data sets

on a single graph, multi-colored plots and variable origin starting location.

The main routine does the plotting; five subroutines handle the log and

linear scaling, log and linear axis drawing and calculation of a least

squares regression. All six routines are written in Fortran IV. (1) This

software was developed to provide maximum flexibility with a minimum of

effort by the user. It is designed to run on a Hewlett-Packard 1000 com-

puter system under an RTE IV operating system and makes use of the device-

independent features of Hewlett-Packard's Graphics-b00 Software as well as

some H.P. extensions to standard Fortran IV.

The most desirable feature of program LPLOT is that the calls to ex-

ternal routines are only to control plotter pen motion, this makes the pro-

gram easily adaptable to run with any graphic package.

This document is designed to serve the purposes of a users' guide and

an operations manual, and to provide sufficient documentation for program

maintenance.

Manuscript submitted January 19, 1981.
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Features of Program

1. Automatic linear and logarithmic scaling.

2. Choice of linear, semi-log, or logarithmic axes.

3. Least squares line with slope, Y-intercept and standard deviations

of each.

4. Error bars.

5. Multiple plots with different symbols on same graph.

6. Data source can be from disc file, cartridge or paper tape or typed in

from the keyboard of a terminal.

7. Output can be on graphics terminal or plotter.

8. Plots can be line, symbols, or symbols connected by line.

9. Axis labeling and title are entered from terminal.

10. Origin can be determined automatically or forced to start at (0,0).

11. Tick marks are labeled.

12. Multiple color plots with automatic pen changing.

13. A manual scaling option can plot multiple data sets, which have

different maximum and minimum values, on a single set of axes.

14. The routine can handle up to 256 points per data set.
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Computer and System Configuration

This program could be modified to run on many different computers with

different plot packages; however, this routine was written for the Hewlett-

Packard HP 1000 family of computers using Graphics-1000 (HP 92840A graphics

plotting software). The operating system is RTE IVB with updated software

revision code 2001. A graphics device, HP 2648A graphics terminal and/or HP

9872B plotter, is needed to do the plotting. Older versions of the RTE oper-

ating system and earlier plotters can be used so long as graphics 1000 lim-

itations are satisfied. EMA and spooling features were not utilized. This

routine requires a 26K-word partition to run.

User Changes

This program was tested on a system probably configured differently

from that of the user. It is the responsibility of the user to make changes

to logical unit assignments to implement this program on his system. Changes

will need to be made to lines 39 through 44, 49, 299 and 390 of program

LPLOT. LUG is the logical unit number of the graphics device. ID is the

identification number assigned by the device link table to a graphics

logical device. Line 68 of program LPLOT does not permit a logical unit

number greater than 30. This limit was set to avoid input errors and may

need to be changed by the user.

Program Background

The Hewlett-Packard Graphics 1000 plot package (HP 92840A) does not

provide logarithmic plotting, linear or logarithmic scaling. It is left

for the user to determine the limits of the data and how the axes of a plot

are to be annotated.

The existing graphics software forces the user to draw two linear axes

with one call to an axes drawing routine. This action restricts both

axes anotation to one format. Program LPLOT is not limited by this restriction

because it uses two calls, one for each axis, so each axis can be anotated

differently.
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The need to represent data logarithmically as opposed to linearly

is evident when data spans many orders of magnitude or conforms to logarithmic

interpretation.

It is because of these needs and restrictions program LPLOT was

written.

Cautions

Erroneous control codes in a data file or failure to separate data with

a comma or space can produce unpredictable plotting results.

Data files set up for error bar plotting must set DELX and DELY equal

to zero for those data points where error bars are not desired.

The subroutine SCALE transforms the array A into exponential notation,

storing the exponent in IEXP. This process changes the array A by some

factor of 10. If the user calls this subroutine from any other program he

should be aware that any value passed back to the calling routine could be

changed. It is for this reason A and IEXP must be used together.

A symbol type plot cannot center a symbol directly on an axis because the

plotting window boundary is set on the axis and calls cannot be made to plot

outside this area.

Some errors in input data can generate error conditions in Hewlett-

Packard library routines. As written, the program allows these to be

printed on the standard list device (logical unit 6). To avoid this, the

user must supply his own error routine as described in relocatable library

routine ERO.E.(
2 )

The user should be aware that significance in single precision real

format is to six or seven decimal digits. It is due to this limitation

that plotting errors will be encountered if input data exceedes this limit.
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Input

Data can be input to the program from a disc file, cartridge or paper

tape or typed in from the keyboard of a terminal. Disc files must be type
(3)

3 or 4. The program can handle an array up to 256 data points. The
(4)

format is X, Y, DELX, DELY using free field input. The X and Y pair is

the position of the point along the X and Y axis respectively. The optional

pair DELX and DELY is the standard deviation in X and Y. These values are

used for drawing error bars and will be doubled and scaled to plotter units

to provide the horizontal or vertical separation of error bars. All numeric
-38 38input data must be in the range of 10 to 10

Loading Procedure on HP 1000

The loader must be loaded as a large background program (type 4) and

will require a size of 26 pages to acconmodate the Graphi.s-1000 routines.

After compiling &LPLOT, &SCALE, &LSCAL, &LINAX, &LOGAX and &LSREG, execute

the loader on the command file or interactively as follows:

RU, LOADR RE, %LINAX

SZ, 26 RE, %LOGAX

OP,LB RE, %LSREG

RE, %LPLOT RE, %DLTBL

RE,%SCALE SE,%GPS

RE,%LSCAL END

where %DLTBL is the device link table and %GPS is the Graphics-1000 library
(5)

file created when Graphics-1000 was loaded. Alternatively, the source

version available from the author contains a loader command file which can

be used. The loaded program will occupy approximately 26K words of memory.

It would be possible to decrease the main program space somewhat by using
1A (6) for array space. However, the bulk of this 26K words is required

for Graphics-1000 routines.
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Program Source Availability

A program source is available from the author on a user-supplied

Hewlett-Packard 264X-type cartridge tape. This tape contains 8 files. The

first file is a description of what is on the tape. The second file is a

comnand file which may be used by the loader to load the programs. The

third file is the source for program LPLOT. The fourth file is the source

for subroutine SCALE. The fifth file is the source for subroutine LSCAL.

The sixth file is the source for subroutine LINAX. The seventh file is

the source for subroutine LOGAX. The eight file is the source for subroutine

LSREG.

Error Messages

Program LPLOT checks for errors that could occur when reading a disc

resident file. Messages to the user are sent with the name of the file

if a problem is encountered. The program has several built in checks to

catch typing errors by the user.

Testing of Program

The author has used a wide variety of data types, multiple files, and

several input sources to debug this program. In addition, the program has

been used extensively by other individuals with different applications.

Execution of Program

The execution of LPLOT can be performed by supplying terminal and

graphics device Logical Unit Numbers (LU and LUG) via the run string

parameters. These parameters (globals) are retrieved by a call to the

Hewlett-Packard routine RMPAR in LPLOT. If these parameters are not supplied,

the program retrieves LU and prompts the user for the graphics device LUG.

Device selection is to be made between the plotter, for a hard copy, or the

graphics terminal. The data source is from a disc file, cartridge or paper

6
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tape or entered via the keyboard of a terminal. If the source is a disc

file the name of the file is requested. If the source is other than the

disc a logical unit number is requested. One of three types of plots can

be selected; a straight line connecting each point, a symbol at each point

or a symbol at each point with connecting lines. The user may select either

axis to be linear or logarithmic. Labels are entered from the users terminal,

any ASCII character is permitted (capital and lower case letters, numbers

and symbols). The X and Y axis labels cannot exceed 30 characters and the

title of the plot cannot exceed 40 characters in length; characters beyond

these limits are ignored. The starting position of the origin can be forced

to start at X - 0 and Y = 0 or the user can let the scale routine determine

an origin that will maximize the size of the plot vs. the size of the axes.

Scaling is performed automatically, however a manual override is provided.

The manual scaling mode is used to increase the limits between the maximum

and minimum values of an axis. This feature is necessary when plotting

multiple plots on one graph when the maximum and minimum values of all

of the data sets are not within one data set. When plotting multiple data

sets the first set plotted must have the smallest and largest values of

all of the data sets. If this condition cannot be met the user must specify

manual scaling and enter minimum and maximum values of the entire set of

data. A least squares line can be drawn on the plot with slope, y-intercept

and respective standard deviations printed on the users terminal or printer.

Error bars can be drawn around each point provided requirements in the in-

put section of this paper have been met. Error bars that are small enough

to distort the symbol printed at a data point are suppressed and a message

is printed on the users terminal of this action. Six or less plots can be

made using the same set of axes provided all data sets fall within the limits

of the first data set plotted. The user has the option to make pen color

changes when doing multiple plots on the same axes.

Subroutines

The axis drawing and scaling subroutines of program LPLOT do not make

calls to external routines other than for plotter pen movements.

7



The subroutine SCALE uses a table look-up method, based on the difference

between maxinum and minimum values, to determine axis scaling and number of

tick marks to be placed on each axis. The SCALE routine uses an algorithm

that shifts decimal points to increase numbers that are less than one and

decrease numbers that are greater than 1000.

The subroutine LSCAL logarithmically scales an array to determine the

exponent to which the base 10 must be raised to produce a number less than

or equal to the minimum value of the array and greater than or equal the

maximum value of the array.

The subroutine LINAX draws a linear axis and labels tick marks in the

X or Y direction.

The subroutine LOGAX draws a lograthmic axis and labels tick marks in

the X or Y direction.

The subroutine LSREG does a least squares regression calculation including

the standard deviation of the slope and y intercept.

Plotter Set Up

The HP 9872B plotter is used when hardcopy results of LPLOT are re-

quired. The plot generated by LPLOT is designed to fit on standard 8 X 11

inch paper with adequate margins for publication. In order to center the

plot the paper must be placed horizontally inch from the left side and 1

inch from the bottom of the plotter bed. This displacement is necessary

because the HP 9872B plotter with advance option OFF places the lower left

corner of the plotting window at (520, 380) instead of (0,0). For multi-

colored plots pen placement is as follows; pen 1 is black, 2 is red, 3 is

green, and 4 is blue. If the plot is to be one color that color pen must

be in pen holder 1.
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Plotting Accuracy

The HP 9872B plotter is divided into plotter units where one unit =

0.025 n. This is to say that the overall resolution of the plot is one

part in N where N is the number of plotter units occupied in the X or Y dir-

ection. The X axis is 7.7 inches (7,823 plotter units) and the Y axis is

5.25 inches (5,334 plotter units). The plotter resolution is one part

in 7,823 in the X direction and one part in 5,334 in the Y direction.
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Mnemonic List

BARX - Minimum value of X error bar

BARY - Minimum value of Y error bar

DELX - Experimental error in X (standard deviation)

DELY - Experimental error in Y (standard deviation)

DIF - Difference between maximum and minimum

HH - Half height in character cells

HW - Half width in character cells

IAX - Label of X axis (30 characters max)

IAXES - Type of plot (log and/or linear)

IAY - Label of Y axis (30 characters max)

IBAR - Type of error bars

ID - Identification number

IDONE - Check for termination or multiple plot

IEXP - Exponent of base 10 in X data scale

IFMT - Source of data

IHED - Title of plot (40 characters max)

ILINE - Check for least squares line

IPEN - Pen number of plotter

ISCAL - Set to zero for automatic scaling, 1 for manual

IZERO - Set to zero to force origin to start at zero

JCHAR - Character to be plotted at each data point

JEXP - Exponent of base 10 in Y data scale

JJ - Type of plot

KK - Number of plots on same axes

LU - Logical unit

LUG - Logical unit of graphics device

LUT - Logical unit of cartridge tape or keyboard

NAME - Name of data file

NOBAR - Check to see if error bar was too small to plot

NP - Number of points

Sl - Standard deviation of slope

S2 - Standard deviation of Y intercept
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SLOPE - Slope of least squares line

SXTIC - Interval between X tick marks

SYTIC - Interval between Y tick marks

X - Displacement along X axis

XBAR1 - Distance to left of character of X error bar

XBAR2 - Distance to right of character of X error bar

XEND - X value at end of least squares line

XMAX - Maximum value of X

XMIN - Minimum value of X

XST - X value at start of least squares line

XTIC - Number of tick marks on X axis

Y - Displacement along Y axis

YBARl - Distance above character of Y error bar

YBAR2 - Distance below character of Y error bar

YEND - Y value at end of least squares line

YINT - Y intercept of least squares line

YMAX - Maximum value of Y

YMIN - Minimum value of Y

YST - Y value at start of least squares line

YTIC - Number of tick marks on Y axis

III



Formulas

The following formulas were used in subroutine LSREG:

Slope = (DIF)(ZXZY) - (ZXEY)
2 2

(DIF)(ZX) - (EX)

Y-Intercept ZY (SLOPE) (ZX)
DIF

y .. Y 2  
- (ExEY) - x2Y

DIF 2 2

Standard Deviation 
FX)

of Slope 2 DIF

(DIF -2)(ZX ) CL - LX
DIF

Standard Deviation 
2  EX

of Y Intercept (SD of SLOPE)2DIF

DIF - the interval over which the calculation is computed (FROM-TO+I)

ZX simmation of X values

ZY - summation of Y values

12



START PROGRAM

GET LU NO.-LP O

DATA ON yes READ

INPUT TYPE OF PLOT

IC

INPUT AXES K> (CONTINUED NEXT PAGE)
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PLOTTING EXAMPLES

1. LINEAR AXES
LINE PLOT
DATA:

391.51282 .25431687
397.39148 .33236635
403.27008 .40419948
409.14874 .47188836
415.02740 .50006902
420.90607 .50877190
426.78473 .49136621
432.66333 .45517337
438.54199 .40295619
444.42065 .34783810
450.29932 .29423952
456.17798 .24892941
462.05664 .21922916
467.93524 .19685039
473.81390 .18386519
479.69257 .17585301
485.57123 .17474788
491.44989 .17474788
497.32849 .17751071
503.20715 .18414146
509.08582 .19436386
514.96448 .20721093
520.84314 .23456278
526.72180 .26453930
532.60046 .30777734
538.47913 .35640281
544.35767 .41207349
550.23633 .47575635
556.11499 .53598559
561.99365 .59787261
567.87231 .65451026
573.75098 .69691944
579.62964 .72413313
585.50830 .74057186
591.38696 .73394120
597.26550 .71529221
603.14417 .67302108
609.02283 .61983705
614.90149 .56016028
620.78015 .49440533
626.65881 .42243403
632.53748 .35115349
b38.41614 .28526038
544.294d0 .23097113
650.17346 .18220749
656.05212 .14698163
661.93079 .12170190
667.80933 .97803563E-01
673.68799 .83851367E-01
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.71694985E-01
oo5.44531 .o5202370E-01
l. 32397 .o05O5591E-01

u 97.20264 .54427408E-01
733.0o130 .51940873E-01
703.95996 .48763640E-01
714.6-3Jo2 .48763640E-01
720.7171o .47244094E-01

2. LI EAR AXES
.6YMBOiS WITH CONNECTING LINES PLOT
FOUR DIFFERENT SYMBOL PLOTS Oa SAME AXIS
DATA:
1. 2, 10. 1

4,10.2
o, 10.2

0,10.1
10,10.2
12,10.2
14,10.3
16,10.3
16,10.3
20,10.3
22,10.4
24,10.4
2b, 10.5
28,10.4
30, 10.2
32,10.0
34,9.94
36, 10.0
38,9.95
40,10.1

2. 2,10.0
4,10.1

6,9.94
6,10.0
10,10.1
12,13.1
14,10.3
ib,10.2
18,10.0
20, 10.3
22,10.3
24, 10.4
21, 10.3
26, 10.3
30,10.1
32,9.91
34,9.62
36,9. 2
38,9.6d
40,9.94

3. 2,10.3
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L ,1 .6
C, 10.6

10,10.9

12, 10.9
14, 11.0
16,11.1
18,11.1

20,11.2
22, 1 1 .4
24, 11
26,11.6
2d, 11 .5
30,11.5
S2, 11 .5
34, 11.5
36, 11.5
38, 11.5
40,11.5

4. 2,10.2
4,10.2
o,10.3
d, 10.3

10, 10.4
12, 10.'41 U 10 ,4
16, 10.518, 10.4

20, 10.5
22, 10 7
24, 10.7
26, 10.8
28, 10.6
30, 10. 3
32, 10.3
3 4, 10.2
36, 10.

3, 10. 1
40, 10.3

3. SEMI-LOG AXES (LOGAE:THMIC X , LINEAR Y)
SYMBULS :ITH CO.,,C.NG LINE:L PLOT
A SINGLE PLOT DIVIDED INTO 3 OVERLAPPING DATA

FILES WITH A LEAST SQUARES LiNE 0; EACi FILE.
DATA:

0010 . 2'5

.0040,2270

.0095,2033

.0,5,1790
.03 40. 159r0(

.1 175,1535
1.24,147o
5.33,l1,U5
32.4, 1245
105. 3.k V.1

18



445.2,867
890.4,685
1480,465

4. LOGARITHMIC AXES
SYMBOL PLOT WITH X AND Y ERROR BARS
LEAST SQUARES LINE
DATA:

.023,124,.009,48.3

.79,435,.26,153.5
8.5,1255,1.54,380
43.8,10235,7.6,3630
125,120450,22.4,32540
d40,1350450,165,480000

aim



I-w/

I W

020



* A Ct -~

*

*

* K ~I

4

w *I - (T)

A .

*

-~ *
U
I +
* ~';

4. x
S .

* (I)
oy w

H

o 4.

S

'~' At - g.4

H * w
o *4 X ~*4

* * . .

. . . .

* ~ .+ H
$

4..

S S S S

C" 0)
g-4 Y-4 -

&Idd) NCLL9dLN3ZNCZ

21



U,

LL-

>/
a/.

(I) /
+0

CLW

4,u
Ye .4

// 0
ft.

in S i tR 7

N/

T--*0WT X AIIAIdNJOSSV NYVIOW

22



C

0 LO

00
Ic

in4

U--

0IYA C

L23



References

1. Hewlett-Packard, RTE Fortran IV Reference Manual, January 1980.

2. Hewlett-Packard, RTE Relocatable Library Reference Manual, December 1978,

p. 3-7.

3. Hewlett-Packard, HP 92068A RTE-IVB Terminal User's Reference Manual,

January 1980, p. 3-7.

4. Hewlett-Packard, RTE Fortran IV Reference Manual, January 1980, p. 7-4.

5. Hewlett-Packard, HP 92840A Graphics Plotting Software User's Manual,

January 1980, p. 5-1.

6. Hewlett-Packard, HP 92068A RTE-IVB Terminal User's Reference Manual,

January 1980, p. 1-2, 4-56.

24



SAMPLE DIALOGUE FOR EXECUTION OF PROGRAM LPLOT

:RU,LPLOT
OUTPUT ON GRAPHICS TERMINAL TYPE 0

ON PLOTTER TYPE 1
0 0* ~ SOURCE OF DATA *i*

DISC FILE TYPE 0
CARTRIDGE TAPE TYPE I
TERMINAL TYPE 2

0
ENTER NAME OF DATA FILE

PVP1
*** TYPE OF PLOT **

LINE PLOT TYPE 1
SYMBOLS CONNECTED WITH LINES TYPE 2
SYMBOLS PLOT TYPE 3

2
*** TYPE OF AXES ***

LINEAR X AND Y TYPE 0
LOGARITHMIC X AND Y TYPE 2
LOGARITHMIC X AND LINEAR Y TYPE 2
LOGARITHMIC Y AND LINEAR X TYPE 3

ENTER X-LABEL,Y-LABEL & TITLE ON 3 SEPARATE LINES
TIME-MINUTES
LOG-ABSORBANCE
?VP WITH FE+3

*** ORIGIN LOCATION **
TO FORCE LINEAR AXIS TO START AT 0 TYPE 0
TO LET SCALE DETERMINE ORIGIN TYPE I

*** SCALING **
AUTOMATIC TYPE 0
MANUAL TYPE 1

0
LEAST SQUARES LINE ?

NO TYPE 0
YES TYPE I

ERROR BARS ?
NONE TYPE 0
X TYPE I
Y TYPE 2
X & Y TYPE 3

0
TO EXIT TYPE 0
IF YOU WANT ANOTHER PLOT ON SAME AXES
AND ALL X & Y VALUES ARE WITHIN THE
SCALES OF THE FIRST PLOT TYPE 1

0

25



PAGE 0001 FTN. 9:10 A1M MON., 26 .AN., 1981
0001 FTN4,L
0002 PROGRAM LPLT(4,99)
000? C LUGARITIC & LEAR PLOTTI4G ROUT:NE FOR THE .T 9872B PLOTTER
0004 C MAXfl4UM. 256 PTS. ALLCWED, X A JD Y 1AY BE IA PUT FrO:' A DISC
0005 C FILE. CARTRIDGE TAPE OR KEYBOARD FORVATTED IN (X,Y) PAIRS
0006 C FOR EXPERIMENTAL ERROR BARS FORMAT IS (X,YDELTAX,DELTAY).
0007 C
0008 COION IGCB( 192)
0009 DIlNSION IDCB(1 4), NA E(3),IAX',15),IAY(15),IH-ED(20),IBUF(40)
0010 DImENSION X(256),Y(256),DELX(256),DELY(256)
0011 DLENSION IPRAM(5),IOBUF(20),JCHAR(6)
0012 DATA JCHAR/IHO,H+,IH*,IHX,!H#, IH$/
0013 CALL T.AR(IPRAI.)
0014 LU=IPRAI-!(1)
0015 LUG=IPRAN(2)

0017 C SET DEFAULT VALUES
0018 C
0019 :LUG=O
0020 IFr0=O
0021 JJ=I
0022 IAXES=0
0023 IZERO=1
0024 ISCAL=O
0025 ILINE=C
0026 IBAR=0
0027 IDONE=O
0028 IPF2:1
0029 LERR=O
0030 C
0031 C ESTABLISH OUTPUT DEVICE
0032 0
0033 IF(LUG.NE.0)GOTO 15
0034 ZITE(LU, 10)
0035 10 FORMAT(" OUTPUT ON GRAPHICS TERMINAL TYPE 0",/,
0036 1 ON PLOTTER TYPE 1")
0037 READ(LU,*)ILUG
0038 C DEFINE LU AND ID NUCERS OF PLOTTER AND GRAPICS TERMINAL
0039 LUG=24
0040 :F( ILUG.EQ. 1 )LUG=20
0041 15 KK=0
0042 iF(LU.LE.0)LU=
043 ID=I
0044 IF(LUG.EQ.20)ID=2
0045 C TO CENTER CHARACTER SET HALF WIDTH & HALF HEIGHT
0046 C DEPENDING ON IF USING PLOTTER OR CRT
0047 "'W:O.5
0046 Fa:O. 5
00,49 IF(ID.EQ.1) GOTO 20
0050 H1=0.333
0051 h:=0. 25
0052 20 KK:iK+

0054 C DETERMINE DATA SOUPCE AND READ DATA
0055 C
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PAGE C0C2 L?LOT 9: 10 AL- MOI.., 26 JAN., 1981
0056 2 5 WRITE(LU.30)
0057 30 .0MT( SOURCE OF DATA ~/
0050 1 "DISC FILE TYPE 0"!/
0059 2 "CARTRIDGE TAPE TYPt 1"!/
0060 3 "TERMINAL TYPE 2"1)
0061 READ (LU,*) IFM!T
0062 IF(IFMT.EQ.0) GOTO 70
00b3 35 IF(IFMT.EQ.1)WRITS(LU,4O)
0064 IF(IFMT.NE.1)WRITE(L U,45)
0065 40 FORMAT(" ENTER LU NUMBER OF CTU")
0066 45 FORMAT(" ENTER LU VUMER OF TERMINAL")
0067 READ(LU,*)LUT
0068 IF(LUT.GT.30) GOTO 35
0069 50 WRITE(LU,55)
0070 55 FORMAT (" ENTER wMUiBER OF DATA POINTS (MAX256)")l
0071 REAXLU,*)tIP
0072 IF(NP.GT.256) GOTO 50
0073 IF(IFMT.NE.1)WRITE(LU,6O)NP
0074 60 FORMAT(" ENTER ", 13," DATA POINTS")
0075 D065 I=6,N
0076 65 READ (LUT,*) X(I).Y(I),DELX(I),DELY(I)
0077 GrO 110
0078 70 WdRITE(LU,75)
0079 75 FORMAT(" ENTER NAME OF DATA FILE")
0080 READ(LU,80)NAME
00b1 30 FORMAT(3A2)
0082 CALL OPEN(lDCB,IERR.,NAME,j)
0083 IF(IERR.LT.0)WRITE(LU,85)NAflE
0084 IF(IERR.LT.0)GOTO 25
0085 85 FOPY.AT("l FILE ",WA," DOESNI'T EXIST O.R IS ALREADY OPEN")
0086 K=i
0087 90 L£095 J=1,L40
0088 95 IBUF'j):O
0089 CALL READF(IDC,IERR,:BUF,40,!LEN)
0090 IF(EN.EQ.-1) GOTO 100
C091 IF(IERR.LT.O)WRITE(LU,105)IERR
'0092 CALL CODE'
0093 READ(IBUF,*)X(K),Y(K),DE-LX(K),DELY(K)
0094 Ki ~
0095 GO TO 90
0096 100 NP=K-1
0097 CALL CLOSE(IDCB,IERR)
0098 IF(IERR.Z T.0)WRITE(L.U,105)IERR.
')099 105 F'ORMAT(" DISC I/O ERROR ="'14)
0100 c
0101 C SCALE DATA TO FIRST PLOT (FOR 1-ULTIPL-- PLOTT:ING ONLY)
0102 C
0103 110 IF(KK.EQ.1) GOTO 165
0104~ IF(IAXES.EQ.1)GCTO 14~5
0105 IF(IEXP.EQ.0.AN D.JEX(P.E,.3)GOTCj 1451
0106 D0140 I 1NP

)109 GOTO 125
0110 120 X(K)=XK*(10.#IABS(:-XP))
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-1 -2 F(JE'P)13',lL40,1--3

031121 3 0 '(K)=Y(k")/( 1C.**IABS(JEXP))
,)113C~OTO 1-40

-D114 15 Y(<)=Y(K)*(10.**'ABS(JEXCP))
2 1- 140 CONT:NuE
I11c 145 .11,.'IAXES.NE.1l.AND.IAXES.NE.2)GOT0 155

0117 DXISO K=l,'IP
lilid X'<)=ALOGT(X(KI)

0119 IF'kDELX('\).EQ.0.)GC0 150
) 12 D 3ELX(K)=ALOGT(ABS(ZELX(K)))
) 12 1 150 CON:TINUE
0122 155 -F(IAXES.NE.l.AND.IAXYr.NE.3)GOTC 165
0123 20150 K=!,'IP
0124 Y(K):ALOGT(Y(K))
0125 IFCDELY(K.EQ.O.)GOTO 160
0126 VELY(K)=A.LOGTl(ABS(DELY(K)))
0127 160 CONTINMtE
0126 C
0 129 C DETERK.NE PLOTTFING FEATURES
0130 C

11615 .wRTIE(LU,170)
0132 170 FCRIVAT(I' ** TYPE OF PLOT ~ ,

0133 1 " L INE P L CT TYPE 1",
013,4 2 "3I.C19OL3 CC:.NIECTE) WITH LIES T YP E 2", /
013 5 3 " '-YMBOLS PLOT TYPE 3"t,)
01.0 READLU,)j.j
01'7 IFKK.G7,.l:GOTO 300
.313;8 '.RITE(U, 175)
J1.39 175 FCR'AT(" ** TYPE OF AXCZ ***,/
0140 1 " LINEAR X AND Y rYPE 0".!
0141 2 " L0DGARITHMIC X AND Y TYPE 1",/
0142 3- " LOGARITY.~IC X ANJD L::NEAP. Y TYPE 2"./

4"LOGAKITIVIC Y tND LINEAR~X FP "
)144 .EAD(LU.* :AXES

:146 180 ~ 1 FCMT" JTER X-LAiBEL,Y-LABEL t 7ITLE ON 3 SEPAFATE LINES")

3147 FEAD(LU,1S5, IAX,IAY,IiE:D
01c'J5 F0ORVsAT(15A2/,'5A2/,20A2)
01~ :F' AXES.EC.A)GTO 'p.5

3150 oR I TE ( J. if0)
:)151 'C L ORMAT(" *** ^RIGIN" L-OCATION ' ",

0152 1 M FORC2 L.UEAP AXIS TO START AT 0 TYPE 0",!
0153 2 " 70LE XALE IETEPMINE CRIG2N TPE 1")

01% P (L2,LZERC

.13o 200 F-,ff*1AT(" ~ SZALING **,
0157 1 ALUTC'~A?:c -FYPE 0",'
315 2 " .A,*UAL TYPE 1")
j1 -;EAD(LU. 'Z -AL

REA (L;,'2IN;YA.Y:N AX

os C:NiT:AL2ZZ?*-*
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?AGE 0004 LLO' '0 3A~. K~.*2 JAI.., 1981
0166 c
Ul b7 210 CAL' PL)T 3"3,, ML0IO3U-, 20)
Cl 1 CALL SEILAF GCB, 2. 0
01E^- CALL VIE%,(:GCB,O.,115.,0.,100.)
0170 CALLWIDIC,0,5.0,0.
0171 CALL CSIZE(IGCB,3.)
0172 CALL FXD(ICCB,0)
0173 CALL PEN(IGC3,1)
0174 C
0175 C SCALE DATA

016C
5177 IEXP=0
0178 JEXP=0
0170 :F(I AXES.N!E.0.AND.IAKXES.NE.3)GOTO0 215
0180o CALL SCALE (X,N'?,)CINl,XMAX,XTIC,IZEE0.IEXP,LU,ISCAL)
0181 215 IF(IAXES.NE.O.AND.IAXEs.:;E.2)c0'T0 220
0 181> CALL SCALE (Y.4P,YMIN,YEAX,YTIC,IZEHO,jEXP,LU,ISCAL)
0183 220 IF(IAXE-S.NE.l.AND.IAXES.NE.2)GOTO0 230
13184 -CALL LSCAL-(X,N'P,Xa1IN,XMAX,XTIC,LU.ISCALLERR)
0185 IF(LERR.EQ.1)GOTO 490
0186 D0225 K=1,NP
C187 X(K)=ALOGT'X(K2,
0188 IF(DELX(K..EQ.0.)COTO 225
0189 DELX('K):ALOGT(ABS(DELXK)))
0190 225 CONTINUE1
0191 230 -IF(IAXE-S.NlE.1.AND.IAXES.NE.L-)GOTO 24.0
0192 CALL LSCAL(Y,NTP,YI,Y.AX,YIC,LU,ISCAL,LEF)
0193 IF(LZERR.EQ.1)GOlT0 490
0194 D0235 K=1,NP
0195 Y(K)=ALCGT(Y(K))
0196 IF(DELY(K).EQ.0.)GOTO 2'35
0197 DELY(K):AL0 CGT'ABS(DE--LY'(K)))
0198 235 CONTINUE
olca C.

0200 C WRITE AXES LABELS AND TITLE

0202 240 CALL >-lCVE ( IGCE, 3-.1)
0203 IF(IE)(.NTE.0) c3OTO 250
0204 CALL LAEE-L(IGCB)
30205 WRITE(LUG, 245) IAX
0206 245 FORMAT(15A2)
0207 GOTO 260
C208 250 CALL LABEL(IGCB)
0209 WdRITELIJG,255)IAX, IEXP
0210 255 FORNAT(15A," X 10",12)
0211 260 CALL 11CvE(IGCB,3..12.)
)212 CALL LDIR(IGCB,.1. 7)
0213 IF(JEXP.NE.0) G070 2A65
0214 CALL LABEL(IGCB)
0215 ;hRITE(LUG,2LI5 IAY
021b) GOTO 273
03217 265 CALL LAbEL(IGCB)

C218 'WITELUG,255)IAY,JEXP
0219 270 CAL XOVE(IGGBAO90.,
)220 CALL z~:C,.

29



.4 G E 32C -?'-CT 0:10 ... X O. 26 JAN.,V8
221 CALIL.j. AL' TQC3

Ah _hUG, 2Th)I:
.3 77- F0HMA ' 21L2)

,327)j c
6 -2~ LD-'AW AXES

C 227 IF(LAXE.S.'JE.AND.4E.IAXES.NF.?2)GOTO 280
D226 CALL LOGAX( XlXMAX, XTIC, LUG)
J229 2)1O IF-IAXES.NE.l.AND.IAXES.NE.3)GOTO 285
0230 CALL LOGAX(2, MIN, YMAX, YTIC, LUG)
02311 28 Y F(IAXES..NE. 0. ANDl.IAXES. NE.-3) GOTO 200

232 CALL LINAX( 1 ~,ATCLUG)
'3 2_3? 2% C Y(IAXES.>iE.O.AND.IAXES.NE.2)GOTO 2C5
0234 CALL LINAX(2,YlMIN,YIAX,YTIC,LUG)
0235 295 CALL VIEl.Pv(IGCB,17.,120.,10.,8O.)
0236 CALI_ WINDWi( IGCB,)UIN,)(!AX,YMIN!,YMAAX)
0237 C
C02 38 C PLOT DATA POINTS

0_-4C 30 '01=0
0241 lF(j0.EQ.2),,,=1
,)242 CALL LINE(IGC,DKI)
0243 DO-,10 K =I, N

2244IF(K.EQ.1.OR.JJ.EC.-3) 3O-0 305
J24;) CALL CRAW(IGCB,X(K),Y(K))
02405 C MOViE TO (X,Y),CENTEF CHAi .,PLOF CfHAR. ,Y'CVE "CP" BACK Mo (X,--"
0247 305 CALL '!OVE(lGCB,X'K),Y(K))
J243 !F(jJ.EQ.1) G;OTO 3 10
0e.4' CALL CLOT(IGC~n.-hl4,-hF,-2)
0250 'ALL LABEL(IGCBJ
0251 W.YRITE (LUG, 315) OChAR(KK/
02f-. CALL MOVE(:.GC3,X'K),Y(N,
0253 310 CONTINIUE
02514 -OFRM~AT(lAl)
J25' CALL PENUP(MGC)
0256 CALL LIrE(IGC3,0)
0257 WoRITE(U, 320)
0256 320 FORMAT(" LEAST SQUARES LINE ?",/.22X."NO TYPE 0"'./,
0259 1 22X,"YES TYPE 1")
0260 ± EADLU,* ILINE
0261 WR I IE(Lj, 325)
3262 ?25 FORM1AT(" Z.RROR BARS7"!
0253 1 "NONE TYPE ,!
0264 "x TYPE- 1",/,
0265 3 "Y TYPE 211.1,
0266  4 "x & Y TYPE 3")
02 67 READ( L, *)IBAR
0268 IF.rlTNE.E0.O) GOTO 360

-'270 C -ALCTJLATE ~7ATAND E"ID PCINTS OF LEAST ZQUARES LINE
)27
0272 ..ALLUSE',,,PsEYNr3S)
02 73 xz,: *1 N
0 2 74 YsT Y I :T
0277: T LP '
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PAGE JOC* '-PLOT : A; C., .AiL 1YS32
J,-7e 0o !F(Y::.L'.. 30 JcC 335
02"7 )(ST= '-lA--YIN 1) /SLC PE
C27b YsT:=YAX
0279 335 IF(YINT.GE.YMIN) GO -0 340
0280 XST'= C YAIN-YINT) /SLCPE
0231 YST=Y!MIN
0282 3440 XEND--XMAX
0283 YEND--(3-LOPE*AX) +YINT
02844 IF(YEND.LE.YMAX) GO TO 3445
0235 XEND='%YtAAX-YINT) /SLOPE
0256 YEiND--ThAX
0267 3445 IF(YEND.GE.YhIN) CC TO 350
0268 YEN D--YN
0269 XEND--(YVIN-YINT)/SL3PE
029q~ C
0291l C PLOT LEAST SQUARES LI
0292 C
0293' 350 IF(ILINE.EC.o) COTO 3,60
0294 CALL %1VEt(IGC3-,XST.YS3T)
0205 CALL DRAW IGCnL,,<END, YEND)
029b) CALL PElNUP(IGCB)
0297 IF(IAXES.NE.0)GOTO 360
0J298 Lux =LU
0299 IVF':D.EQ.2) LUX=6
,)300 .LOPE:SLUPE*( 10.**( (JEXP-IEXP)*(-l))
0301 YINT:YrTT(10.**((jEXPl)*(-)))
0-02 S1:Sl*flO.**((JEXCP-IEXP)*(-1)))
0303 S2=S2*(10.*((JEXP)*(-1))
0304 WARITE(LUX.355)S-LOPE,S1,YINT,S2
0305 355 FORMAT(" SLOPE= "Gl 2.5", 4--"012.6/"1 Y-i;r.t="Gl2.5", *-?YC12.6)
03,06 C
0307 C CO ?UTE AND PLOT ERROR BARS
0308 C
0309 360 :F(IBAR.EQ.0) GOTO 465
0310 c SCALE DEVIATION~S BY VALUE OF EXPONENT
0311 D0390 K=1,.NP
0312 !F(IEX(P)365.375,370
0313 365 rELX(K):ABS(DELX(?)/(10.**IABS(IEX?))I
0Q14 ;OTO 375
6315 370 DELX(K)=ABS(DELX(K)*(10.**IABS(%IEXP);)
0316 375 TF(JEXP)180,390,335
0317 380 D'ELY(K',=AES(DELY(K)/',10.*IABS(JEXP)))
0318 GOTO 390
0319 385 DELY(K):ABS(DELY(K)*(10.**IABS(jEXP))) 9
0320 390 CONT :JUE
0321 NOBAR=0
0322 C DON'T DRAW EFROR BARS LESS THAN' 1.05t X OR 1.25'* Y OF LINEAR AXIS
03 3 BARX:(= A I4N*0. 0105
0324 BA1RY: ( rAX-N)*0.0 125
0325 D0455 K=1,,'IP
0326 ?FIIAXS.NE.l.AND.IAXES.NE.2)cco0 395
0327 C Dc:.'T DRAW ERROR BARS LESS -PAN 1~~X OR 18% Y GF COGj ?cNT
oj2~3 3ARW:ABC 10.*X(K))00.K?,5
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'i~ '~ I AXSNE.I. AND. AXES. NE.3)GOTC 4$00

2323ARY= (A:ES(10.**Y(K)))*0.18
2~Y"=A1=ALOGT(AS(3.**Y(K))+'(10.**DELY(K))))

Y'FAF2:J0-GT(A3S((10.*Y(K))-(10.*DELY(K))))
o 400 TF (IAXS.NE.0. ANL. IAXES. IIE.3) GOTC 405

D 3 3 XSAR1X(K)-DELX(K)
3 -W USAR2=X(K)+DELX(K)
J: d '05 IFfTAXES.NE.0.AND.IAXES.NE.2)GOTO 410

JL~9Y5AR1:Y()+DELY(K)
YBAR2=Y(K)-DELY(K)

0-"41 410 O070(420,440,420) IBAR
;-1 .5 GOTO 465

.3;43 C DRAIWi X ERROR BARS
)344 -,'20 :F(IAXES.NE,.1.AND.IAXES.NE.2)GODTO 421
.3- 45 TF(10.**DELX(K).LT.3ARX)NOBAR:1
0"46 :F( 10.**DELX(K) .LT.BARX)GOTO 435
0 347 GOTO 430

J350 430 CALL tAOVE(IGCB.X(K),Y(K))
0-,.; CALL CPLCT(IGC3,-0.4,0.,-2)
0352 CALL DRAW(IGC3,XBARi1,Y(K))
0-.3 CALL C'PLC(IGC,..-.3,-2)

9 a14CALL CPL0T(IGC5,0.,0.6,-1)
0355 CALL iMOVE(IGCB,X(K),Y(K))
0350o CALL CPL0T(IGCB,0.5,0.,-2)
035Z7 CALL CRAW(IGC3,XBAR2,Y(K))

0 50CALL CLaT(IGC3,0.,-0.3,-2)
03119 CALL CPLOT(IGCE,0.,0.6,-l)
0360 435 IF(IBAR.EO.1) GOTO 455
036! C DIRAW Y -ERROR BARS
0'362 440 :F'(IAXS.NE.l.AND.:'A)S.NE.)GOTO 445
0 3b' LF( 10.DELY('K) .L'.BARY)N;OBAR:1
0*31t4 IF(10.**DELY(K).LT.BARY)GO0 4L55

GOTO "50
0;166 445 LF(DELY(K) .LT.EARY) NOBAR:1
0367 IF(DELY(K).-LT.BAR9Y) GOTO 455
0368 450 CALL MOVE(ICCB,X(K).Y(K))
01E' CALL CPLJT(IGCB.0.,0.3,-?)
037-0 CALL DRAW(IGCB.X(K),YBAi1)
0371 CALL CPLOT(IGCB,-0.3,0.,-2)
03472 C'ALL CPLOT(IGCB,0.b.0.,-l)
0373 CALL 'YOCIMIGCB.XK).Y(F))
0374 CALL CPLOTCIGCB,0.,-0.3,-2)
0375 CALL DRAW(IGCB,X(K),Y.BAR2)
037r) CALL CPLOT(IGCB,-0.3,0.,-2)
01177 CALL CPLOT(IGCB,0.6,,0.,-l)
3337o 455 CONTINUE
037'! CAL PENUP(IGICB)
00 fNOBAR.EQ.1) 'ZIRITE(LUA46O)
031 460 FCRIMAT(" *** SOWE ERROR BARS WERE TOO 3YALL TO PLOT **

0382 'Ut5 WRIMLU,47O)
0563 470 FORMAT(" 70 EXIT TYPE 0",/,
0;84 1 " IF YOU WADIT ANOTF.R PLOT ON SAME A.XS"./,
03S;5 2 " AND ALL X & Y VALUES ARE WITHIN -- E",/,
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PAGE 0008 LPLCT 9:10 AM V., 26 JAN., 1981
0386 3 " SCALES OF THE FIRST PLOT TYPE I")
0387 READ (LU, *) IDONE
0388 IF(KK.EQ.6) GOTO 490
0389 C SELECT PEN COLOR IF USING PLOTTER
0390 IF(ID.NE.2.OR.IDONE.NE.1) GOTO 485
0391 47 WRITE(LU,'480)
0392 480 FORMAT(" *** PEN COLOR SELECTION **",/,
0393 1 " BLACK rYPE 1",/,
0394 2 " RED TYPE 2",/,
0395 3 " GREEN TYPE 3",/,
0396 4 " BLUE TYPE 14")
0397 READ(LU,*) IPEN
0398 IF(IPEN.LT.1.OR.IPEN.GT.4) GOTO 475
0399 CALL PEN(IGCB,IPEN)
0400 485 IF(IDONE.EQ.1) GOTO 20
0401 490 CALL PEN(IGCB,O)
0402 CALL PLOTR(IGCB,ID,0)
0403 END

FTN4 COMPILER: h?92060-16092 REV. 2001 (791101)
** NO WARNINGS ** NO ERRORS ** PROGRAM 05735 COt1ON 00192
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PAGE jOOl 1 TN. C:2z AM.~uD,~ Ji'-l- 1;01
0001 F'11"4,L
0002 SU6FROMTNE SCALE '(A,NIP,AY:N l.ANAX ,:I.C,IZEO,4EXP.LU.'SCALI
0ooo- C Th-iS .ROUTPiNL MCC-UTES MAX & AIIN VALUES,SCALES DATA 10
0004 C E FORM~AT AND DJETERI1INES TII 'JUSER OF TICK --APRKSz PER AXIS
0005 C A - ARRAY 10O BE SCALED
000b C NP - NU~lBER OF POINTrS IN ARRAY A
0007 C AMIN - M~INIMN VALUE OF A
0008 C AMIAX - YAXINUMA VALUE OF A
0009 C TIC - MUMER OF TICK MARKS ON1 AXIS
00 10 C IZERO - iET TO 0 TO FORCE ORIGIN TO ZERO, NORMALLY 1
0011 C IEXP - EXPONENT OF BASE 10 TO WHICH A 1S RAISED
0012 C LU - LOGICAL UNIT MU1 2ER OF TERl.INAL
0013 C ISCAL - SCALING. C FOR AUTOMATIC. 1 FOR MvANUAL
0014 DIMENSION A(256)
0015 Ist4L:0
0016 C FIND MAX AND MIN VALUES OF A
0017 IF(ISCAL.EQ.1)GOTO 25
Oold AMAX=A( 7)
0019 AMIN:A(l)
0020 D010 :1l,NP
0021 IF(A(I).GT.AAX)AMAXA(I'
0022 !F(A( I) .LT.AL-IN)AVN=A( 1)
0023 10 CONTINUE
-0024 IF(AMAX.1NE.A 1Th)GOTC 15
0025 AMAX:AM-AXO.01
0026 AMIN:AMIN-0.01
0027 15 IF(IZERO.NE.O.OR.AFNIN.GE.0) GOTO 25
0028 WRITE(LU,20)
0029 20 FORMAT(" ** DATA HAS NEGATIVE VALUES GRPIGI,: CAN'T BE 7;.OF ".'

0030 IZER0~l
0031 25 lFCIZEh0.EQ.0)AfNIN:O.
0032 IEXP=O
0033 DIF=ABS(AMAX-AMIiv)
00341 C IF DIF IS LESS THAN 1/2 MAONIFY SCALE
0035 IF(DIF.GT.O.5)GOTC 40
0036 ISIML: 1
,037 30 D035 KzlNP
J038 35 A(K)=A(K)*10.
0039 AMIN=AMIN* 10.
0040 AFxA=AAX*10.
0041 IEXP=IEXCP+1
0042 DIF=DIF*10.
0043 IF(DIF.LT.1.)GOTO 30
0044 GOTO 60
0045 C SCALE DATA TO0 -- FORMAT AND) SAVE EXPONENT :EXP)
004o 410 :FCIABS(AMAX).GE.1.OR.ABS(A1MIN).GZ-.2 GOTO 50
0047 0045 K=:1,IP
0048 45 A(K):A(K)*10.
,)04-', AMINAY.Th 0.
)050 4AW=AjEAx*1c.
0051, IL-XP=IEXF~l
0052 Gc'iO 40
005-4 50 :F(ASS(AU) .LE. 1 0C. AND.A A1 )LE00U) CC

00 5 55 A(K>=A(K)/',0.
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?AGE 0002 SCALE 9:26 AMl WED., 14 JAN.. 1981
0050 *;IN=AlldlN/10.
0057 AtAX=AFA-X/1O.
0056 !EXP:IEXP-1
0059 COTO 50
0000 C DETERMINE INTERVAL FACTOR
0061 50 DIF=ABS(AMAX-AMIN)
0062 IF(DIF.GT.5)GOTO 65
0063 FACTR=1.0
0064 GOTO 100
0065 65 IF(DIF.GT.10.)GOTO 70
0066 FACTR2.0
0067 GOTO 100
0066 70 !F(DIF.GT.25.)GOTO 75
0009 FACTR=5.0
0070 GOTO 100
0071 75 IF(DIF.GT50)GOTO 80
0072 FACTR10.0
0073 GOTO 100
0074 60 IF(DIF.GT.125) GOTO 85
0075 FACTR=25.
0076 GOTO 100
0077 85 IF(DIF.GT.25)GOTG 90
0078 FACTR50.
0079 GOTO 100
0080 90 -F(DIF.GT.500)GOTO 95
0061 FACTR=100.
0082 GOTO 100
0083 95 FACTR:200.
0084 C HANDLE ROUND-OFF ERROR
0085 100 ONE:0.99999
0086 IF(SlML.EQ.1)0NE=0.0
0087 IF(AMIN.GE.0.)GOTO 105
0088 C *** FOR NEGATIVE NUMBERS
U089 TRUNK ( AMIN/FACTR) -O.NE
0090 AMIN=AINT( TRUNK) *FACTR
0091 IF(AMAX.GE.0) GOTO 110
0092 TRUNK=AMAX/FACTR
0093 AMAX=AINT( TRUNK)*FACTLR
3094 GOTO 115
0095 C *** FOR POSITIVE NUI3ERS

1 0096 105 TRUNK=AMIN/FACTR
0097 A/IN=AINT( TRUNK) *FACTR
0098 110 TRUlNK(AMAX/FACTR).CNE
0099 A.MAXAiLNT('TRUN'K) *FACTR
0100 C ***E#****~***~,

0101 115 DIF=ABS(AMAX-AMIN)
0102 C DETERMINE NUMBER OF TICK MARKS PER AXIS
0103 IF(DIF.NE.1.)GOTO 120

0105 GOTO 150
0106 120 TF(D!F.GT.10)GOTO 125
0107 DIF:DIF*10.
0106 GOTO 120
0109 125 !F(DIF.LE.100)G0TC 11.

02,0 'WIF:DIF/10.
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PAGE 0003 SCALE 9:26 AM W'ED., 14L JAN., 1981
0111 GOTO 12
0112 1370 TIC:5,.
0113 7F(DIF.E;Q.100.)GOTO 145

3114 :F(DIF.EQ.80.)GOT0 135

0115 IF(DIF.GE.bOJGOTO 150
01T6 IF(DIF.EQ.50.)GOTO 145
0117 IF(DIF.EQ.4O.)GOTO 135
0118 IF(DIF.EQ.30O.)GOTO 150
0119 TIF(DIF.EQ.25.)GOTO 145
0120 IF(DIF.EQ.20.)GOTO 140
0121 IF(DIF.EQ.15.)GOTO 150
0 122 'IF(DIF.EO..12.5)GOTO 145
0123 135 TIC=4.

0124 GOTO 150
0125 140 TIC=2.
0126 GOTO 150
0127 145 rIC=5.
0128 150 CONTINUE
0129 RETURN
0130 END

FTIN4 CMPFILER: HP920 0-16092 REV. 2001 (791101)
**NO WARNINGS **NO ERRORS PROGRPY1 00805 coll-MN : 00000
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?AGE2 0001 FTN. 1:39 PM >N., 15 DEC., 1980
3001 FTN4,L
0002 SUBROUTINE LSCAL (A,NP, PMIN, ?MAX, TIC, LU, ISCAL, LERR)
30ou; jOGARIThNIIC SCALING ROUTINE TO COMPUTE MAX & MIN TO LOG BASE 10

C AND DEIERMINE TH- NUMBER OF TICK MARKS PER AXIS

3O05 C A - ARRAY TO BE SCALED
C - NUMBER OF POINTS IN ARRAY X

;007 C PKiIN - POWER TO BASE 10 OF MINIMUM VALUE OF ARRAY A
0ood C PMAX - POWER TO BASE 10 OF MAXIMUM VALUE OF ARRAY A
3009 C fic - i4UMBER OF TICK MARKS ON AXIS
0010 C LU - LOGICAL UNIT NUTIBER FOR ERROR OUTPUT
3011 C TSCAL - SCALING, 0 FOR AUTOMATIC, I FOR MANUAL
3012 C LERm - LOG ERROR, CAN'T TAKE LOG OF A NON-POSITIVE NUMBER
3013 DIMlENSION A(256)
2014 C

3015 C I. ST ARRAY FOR NON-POSITIVE VALUES
0015 C
0017 LERR"O
0016 Do1 I-1 ,NP
0019 :F(A(t).G'.0) GOTO 10
0020 LERR:
0021 10 CONTINUE
0022 IF(LTRR.EQ.1)WRITE(LU,15)
0023 lF(LERR.EQ.1)GOTO 90
0024 :F(ISCAL.EC.1)GOTO 25
0025 15 FORMAT(" STOP ! YOU CAN'T USE LOGARITW.IC SCALING ROUTINE (LSCAL)"
0026 -/" FOR NON-POSITIVE VALUES, USE A LINEAR SCALING ROUTINE")
0027 C
O0O8 C DETERVINE VALUES OF MAX AI'D MIN
0029 C
0030 AMIN:A(l)
3031 AMAX:AMIN
0032 D020 I=2,NP
0033 IF(AMIN.GT.A(I))AMIN=A(I)
0034 IF(Af-AX.LT.A(I))AMAX=A(I)
0035 20 CONTINUE
0036 GOTO 30
0037 25 AIIN=PMIN
0038 AMAX=PMAX
0039 C
0040 C COMPUTE LOG OF MIN AND MAX VALUES
0041 C
0042 30 ?OWLzALOGT(AMIN)
004;3 -lINP:POWL
0044 POW H:ALOGT(AMAX)
0.45 -AXPlPOWH
00 -F(ABS(FLOAT(,MAXP)-POWH1).LT.1.OE-05)GOTO 35
3047 IF (POWH. GE. O. 0)AXP =AXP+ 1
0040 35 :F(A6S(FLOAT(YJ?)-PO'WL) .LE. 1.OE-O5)GOTO 40
0049 :F(POWL.GE.O)GOTO 40
050 .I4P :=,I UP- 1
1O 1 40 pMINZMIN'P
)052 PMAX=MAXP
3053 C AAKE DIFFERENCE LN EXPONENTS OF M'AX ! IN A MULTIPLE OF 1 ,2,3,4 OR 5
J054 IDLF-ABS( PMAX-PMIN)
2055 IF(IDIF.LE.6)GOTO 55
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PAGE 0002 LSCAL 1:39 PM MON., 15 DEC., 1980
0056 IF(IDIF.EQ.7.OR.IDIF.EQ.9)PMAX=PMAX+ I
0057 IF(IDIF.LE.10)GOTO 55
0058 LDIF=15
0059 45 IF(LDIF.GE.IDIF)GOTO 50
0060 LDIF=LDIF+5
0061 GOTO 45
0062 50 PMAX:PMIN+LDIF
0063 C
0064 C DETERMINE NUMBER OF TICK MARKS PER AXIS
0065 C
0066 55 IDIF=ABS(PMAX-PMIN)
0067 IF(IDIF.NE.1)GOTO 60
0068 TIC=l
0069 GOTO 90
0070 bO IF(IDIF.GT.10)GOTO 65
0071 IDIF=IDIF*10
0072 GOTO 60
0073 65 IF(IDIF.LE.100)GOTO 70
0074 IDIF=IDIF/10
0075 GOTO 65
007b 70 TIC=3
0077 IF(IDIF.EQ.100)GOTO 85
0078 IF(IDIF.EQ.80)GOTO 75
0079 IF(IDIF.GE.60)GOTO 90
0080 IF(IDIF.EQ.50)GOTO 85
0081 IF(IDIF.EQ.140)GOTO 75
0082 IF(IDIF.EQ.30)GOTO 90
0083 IF(IDIF.EQ.25)GOTO 85
0084 IF(IDIF.EQ.20)GOTO 80
0085 IF(IDIF.EQ.15)GOTO 90
0086 75 TIC=4
0087 GOTO 90
0088 80 TIC=2
0089 GOTO 90
0090 85 TIC=5
0091 90 CONTINUE
0092 RETURN
0093 END

FTN4 COMPILER: HP92060-16092 REV. 2001 (791101)
** NO WARNINGS * NO ERRORS * PROGRAM 00497 COMI4ON = 00000
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PAGE 0001 F'rN. 2:30 PM TUE., 30 DEC., 1980
0001 FfN4,L
0002 SUBROUTINE LINAX( IAXIS,AMlIN,AMAX, TIC, LUG)
0003 C LINEAR AXIS DRAWING ROUTINE
0004 C
0005 C IAXIS - I:X AXIS , 2:Y AXIS
0006 C AMIN - MINIMUM VALUE OF AXIS
0007 C AMAX - MAXIMUM VALUE OF AXIS
0006 C TIC - NUMBER OF TICK MARKS ALONG AXIS
0009 C LUG - LOGICAL UNIT NUMBER FOR GRAPHICS OUTPUT
0010 C
0011 COMMON IGCB(192)0012 C SET AXIS LENGTH IN WORLD COORDINATE SYSTEM (WCS)

0013 IF(IAXI EQ.I)ALEN=114.
0014 IF(IAXIS.EQ.2) ALEN=70.
0015 C DEFINE ORIGIN
0016 XO=19.
0017 YO=G.
00 18 TICM= AMIN
0019 CALL MOVE(IGCB,XO,YO)
0020 CALL CSIZE(IGCB,-3.,)
0021 IF (IAXIS. EQ. 2) GOTO 100

0022 C
0023 C DhAW X AXIS
0024 C
0025 CALL DRAW(IGCB,ALEN+XO,YO)
0026 C LABEL X ORIGIN
0027 CALL MOVE(IGCB,XO,YO)
0028 CALL MOVEI(IGCB,-12.,-4.5)
0029 CALL LABEL(IGCB)
0030 WRITE(LUG, 30)TICM
0031 30 FORMAT(F. )
0032 C DRAW X TICK ARKS
0033 DO 50 K=IC
0034 r1ICK0ALEN*(FLOAT(K)/TIC)
0035 CALL MOVE(IGCB,TICK+XO,YO)0036 CALL DRAW( IGCB, TICK+XO, YO+2.0 )
3037 C LABEL X TICK MARKS
0038 TICM- TICM ( ( AM-AMI N)/TIC)
0039 CALL MOVE( IGCB, TICK+XO, YO)
0040 CALL MOVEI(IGCB,-12.,-4.5)
0521 CALL LABEL(IGCB)
0042 WRIITE(LUG, 30)TICM
0043 50 CONTINUE
0044 GOTO 200
0045 C

0046 C DRAW Y TAXIS
0057 C
0048 100 CALL DRAWl IGC5,XO,ALENYO)
0049 C LABEL Y ORIGIN
0050 CALL MOVE. ( GCB, XO, YO )
0051I CALL A0VEl( IGCB,-17. ,-0.8)
J052 CALL LABaL(iGCB)
0053 WRI "IE( LUG, 30 )TIC.M
0054 C DRAW Y TICK MARKS

i0055 DO 150 K:I,TIC
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PAGE 0002 LINAX 2:36 PM TUE., 30 DEC., 1980
0050 TICK:ALEN*(FLOAT(K)/TIC)
0057 C LABEL Y TICK MARKS
0058 TICM-TICM.( (AMAX-AMIN)/TIC)
0059 CALL MOVE(IGCB,XO,TICK+YO)
0060 CALL DRAW(IGCB,XO+2.5,TICK+YO)
0061 CALL MOVE(IGCB,XO,TICK+YO)
0062 CALL MOVEI(IGCB,-17.,-0.8)
0063 CALL LABEL(IGCB)
0064 WRITE (LUG, 30 )TICM
0065 150 CONTINUE
0066 200 CALL PENUP(IGCB)
0067 RETURN
0068 END

FTN4 COPILER: HP92060-16092 REV. 2001 (791101)
* NO WARNINGS * NO ERRORS * PROGRAM 00342 COMMON 00192
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PAGE 0001 FTN. 2:23 PM TUE., 2 DEC., 1980
0001 FTN4,L
0002 SUBROUTINE LOGAX(IAXIS,PMIN,PMAX,TIC,LUG)
0003 C LOGRATHMETIC AXIS DRAWING ROUTINE
0004 C
0005 C IAXIS - 1=X AXIS , 2=Y AXIS
0006 C PMIN - POWER TO BASE 10 OF MINIMUM VALUE OF AXIS
0007 C PMAX - POWER TO BASE 10 OF MAXIMUM VALUE OF AXIS
0008 C TIC - NUMBER OF TICK MARKS ALONG AXIS
0009 C LUG - LOGICAL UNIT NUMBER FOR GRAPHICS OUTPUT
0010 C
0011 COMMON IGCB(192)
0012 C SET AXIS LENGTH IN WORLD COORDINATE SYSTEM (WCS)
0013 IF(IAXIS.EQ.1)ALEN=114.
0014 IF(IAXIS.EQ.2)ALEN=70.
0015 C DEFINE ORIGIN
0016 XO=19.
0017 YO=10.
0018 IEXP=PMIN
0019 CALL CSIZE(IGCB,3.)
0020 CALL MOVE(IGCB,XO,YO)
0021 IF(IAXIS.EQ.2)GOTO 25
0022 C
0023 C DRAW X AXIS
0024 C
0025 CALL DRAW(IGCB,ALEN+XO,YO)
0026 C LABEL X ORIGIN
0027 CALL MOVE(IGCB,XO,YO)
0028 CALL MOVEI(IGCB,-3.7,-4.5)
0029 CALL LABEL(IGCB)
0030 WRITE(LUG,10)
0031 10 FORMAT("10")
0032 CALL CSIZE(IGCB,2.)
0033 CALL MOVEI(IGCB,2.5,2.)
0034 CALL LABEL(IGCB)
0035 WRITE(LUG,15)IEXP
0036 15 FORMAT(13)
0037 CALL CSIZE(IGCB,3.)
0038 C DRAW X TICK MARKS
0039 D020 K=1,TIC
0040 TICK=ALEN*(FLOAT(K)/TIC)
0041 CALL MOVE(IGCB,TICK XO,YO)
0042 CALL DRAW(IGCB,TICK XO,YO+2.0)
0043 C LABEL X TICK MARKS
0044 CALL MOVE(IGCB,TICK XO,YO)
0045 CALL MOVEI(IGCB,-3.7,-4.5)
0046 CALL LABEL(IGCB)
0047 WRITE(LUG, 10)
0048 CALL CSIZE(IGCB,2.)
0049 CALL MOVEI(IGCB,2.5,2.)
0050 IEXP= IEXP (PMAX-PMIN)/TIC
0051 CALL LABEL(IGCB)
0052 WRITE(LUG,15)IEXP
0053 CALL CSIZE(IGCB,3.)
0054 20 CONTINUE
0055 GOTO 35

41

Co



PAGE 0002 LOGAX 2:23 PM TUE., 2 DEC., 1980
0056 C
0057 C DRAW Y AXIS
0058 C
0059 25 CALL DRAW(IGCB,XO,ALEN+YO)
0060 C LABEL Y ORIGIN
0061 CALL MOVE(IGCB,XO,YO)
0062 CALL MOVEI(IGCB,-9.5,-1.5)
0063 CALL LABEL(IGCB)
0064 WRITE(LUG, 10)
0065 CALL CSIZE(IGCB,2.)
0066 CALL MOVEI(IGCB,2.5,2.)
0067 CALL LABEL(IGCB)
0068 WRITE(LUG, 15)PMIN
0069 CALL CSIZE(IGCB,3.)
0070 C DRAW Y TICK MARKS
0071 D030 K=1,TIC
0072 TICK=ALEN*(FLOAT(K)/TIC)
0073 C LABEL Y TICK MARKS
0074 CALL MOVE(IGCB,XO,TICK+YO)
0075 CALL DRAW(IGCB,XO+2.5,TICK YO)
0076 CALL MOVE(IGCB,XO,TICK+YO)
0077 CALL MOVEI(IGCB,-9.5,-1.5)
0078 CALL LABEL(IGCB)
0079 WRITE(LUG, 10)
0080 CALL CSIZE(IGCB,2.)
0081 CALL MOVEI(IGCB,2.5,2.)
0082 IEXP= IEXP (PMAX-PMIN)/TIC
0083 CALL LABEL(IGCB)
0084 WRITE(LUG,15)IEXP
0085 CALL CSIZE(IGCB,3.)
0086 30 CONTINUE
0087 35 CALL PENUP(IGCB)
0088 RETURN
0089 END

FTN4 COMPILER: HP92060-16092 REV. 2001 (791101)
* NO WARNINGS * NO ERRORS , PROGRAM 00439 COMMON 00192
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PAGE 0001 FTN. 1:44 PM TUE., 2 DEC., 1980
0001 FTN4,L
0002 SUBROUTINE LSREG (X, Y, IFRM, ITO, SLOPE, YINT, SDSLP, SDYINT)
0003 C PROGRAM CALCULATES LEAST SQUARES RtEGRESSION
0004 C X - X ARRAY
0005 C Y - Y ARRAY
0006 C IFRM - STARTING POINT OF INTERVAL
0007 C ITO - ENDING POINT OF INTERVAL
0008 C SLOPE - RISE OVER RUN OF L.S. LINE
0009 C YINT - Y INTERCEPT OF L.S. LINE
0010 C SDSLOP - STANDARD DEVIATION OF SLOPE
0011 C SDYINT - STANDARD DEVIATION OF Y INTERCEPT
0012 DIMENSION X(256),Y(256)
0013 FN=ITO-IFRM+I
0014 TX=O
0015 ZY:C
0016 XY:O
0017 WY=0
0018 SY:O
0019 DO 100 K=IFRM,ITO
0020 SY=SY (Y(K)**2)
0021 WY=WY+(X(K)*Y(K))
0022 XY=XY+X(K)
0023 ZY=ZY+Y(K)
0024 100 TX:TX+(X(K)**2)
0025 TY=(ZY**2)/FN
0026 XZY=(XY*ZY)/FN
0027 XYN ('dY-XZY)**2
0028 XYD=TX-((XY**2)/FN)
0029 SX=(XY**2)/FN
0030 SDSLOP=SQRT((SY-TY-(XYN/XYD))/((FN-2.)*(TX-SX)))
0031 SDYINT=SQRT( (SDSLOP**2)*(TX/FN))
0032 SLOPE=((FN*WY)-(XY*Z Y))/((FN*TX)-(XY**2))
0033 YINT=(ZY-(SLOPE*XY) )/FN
0034 RETURN
0035 END

FTN4 COMPILER: HP92060-16092 REV. 2001 (791101)
• NO WARNINGS * NO ERRORS * PROGRAM 00315 CO1vlMON : 00000
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