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1988/16. Hardcopy plotting on the Geological Survey mini-computer
(Revision 4).

R. G. Richardson

Abgtract

The &AC Hewlett-Packard plotter, the laser printer, and the A3 plotter are
all accessible to users through a set of subroutines within the FORTRAN
run-time library. Plot commands are normally put onto disc and transferred
to the plotter at a later time.

INTRODUCTION

By calling the plotter commands in the appropriate order, a user creates a
file of plotter commands on disc {logical unit 10), and those commands are
interpreted and sent to the plotter by the system programs A3PLOT, HPPLOT
and LSRPLOT.

The A3 plotter has felt-tip and ceramic pens. Up to four pens (numbered 1
te 4 inclusive) may be used in any one plot. The plotter X-axis is along
the length of the paper and has a maximum value of 14.9 inches (378 mm).
The Y-axis 1is across the paper with a maximum value of 10.2 inches ({259
mm) . The origin is at the top left-hand corner when viewed from the front.

The laser printer must be used in mode 9 to function as a plotter., Up to
six pens (numbered 1 to & inclusive and having corresponding widths of
0.18, 0.25, 0.35, 0.40, 0.50 and 0.70 mm) may be used in any one plot. The
default pen width is 0.35 rmm. Without rotation the plotter X-axis is
across the paper, with a maximum value of 7.4 inches (188 mm), and the
Y-axis is along the length of the paper and has a maximum value of 11.1
inches {282 mm). With rotation the orientation and lengths of the axes are
interchanged. The origin is in the bottom left-hand corner when looking
along the Y-axis,.

The A0 plotter has felt-tip, ballpoint and ink pens. Up to eight pens
{numbered 1 to 8 inclusive) may be used in any one plet. Without rotation,
the plotter X-axis is along the 1length of the paper and the Y-axis is
across the paper. The origin is then at the top left-hand corner when
viewed from the front. The X and Y axis lengths vary with paper size, and
without rotation are:

Paper size X-axis (mm) Y-axis (mm)
AD 1109.5 787
Al 756 538
A2 343.75 539.25
A3 339 241.5
A4 135 241.5

With rotation the X-axis on the AQ plotter is across the paper and the
Y-axis 1is along the length of the paper. The origin is then at the bottom
left-hand corner when viewed from the front. The ¥ and ¥ axis lengths vary
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with paper size and are:

Paper size X-axis (mm) Y-axis (mm)
AQ 787 1109.5
Al 538 756
A2 539.25 343.75
A3 241.5 339
a4 241.5 135

USE OF THE SOFTWARE

The wuser-called plotting routines send data to logical unit 10, This unit
may be assigned to NULL: for testing or to a 256 character indexed disc
file. If ne file is given, either by assigning a file when the user program
is loaded or by a call of PLTOUT, the plotter package will use the filename
TEMP .PLT.

For the A3 plotter, plotter files are transferred from the disc to the
plotter by use of the A3PLOT command which has the syntax:

A3PLOT (FNAME) (,FACT)
where ( ) indicates an optional argument,

FNAME is the name of the disc file used by the users program and
defaults to TEMP.PLT

FACT is the scaling factor to be applied to the plot over and above any
scaling initially applied. The default is 1.0

For the A0 plotter the command has the syntax:

HPPLOT (FNAME) (,FACT) (,SHSIZE) (,V)
where ( ) indicates an optional argument,

FNAME and FACT are as used in A3PLOT

SHSIZE 1is the paper size to be used and has values A0, Al, A2, A3 or
A4,

If V is specified the axes of the plot are rotated.

For the laser printer the command has the syntax:

LSRPLOT (FNAME) (,FACT) (,V)
where ( )} indicates an optional argument
FNAME and FACT are as used in A3PLOT
If V is specified the azes of the plot are rotated.

Users should ensure that unwanted plotfiles are removed from disc as soon
as possible. All integer parameters of plot calls should be INTEGER*4.

THE SAMPLE PROGRAM

Program DEMPLT (Appendix 2} demonstrates the use of the plotter package.
The main body of the program names the plotfile using a call of PLTOUT,
initialises the plotter routines, and produces the plot of Appendix 3 (Part
I). The first subroutine, DEMO1, produces the output shown in Appendix 3
{({Part II). The final subroutine, MARKS, produces the standard markers
{Appendix 3, Part III) and a sample dashed line.
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341

The plotfile was plotted by A3PLOT TEMPPLT.TMP, but this was found to be
too large for copying, so a 20% reduction was produced by using LSRPLOT
TEMPPLT.TMP, 0.8.

{15 June 1988]
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APPENDIX 1

FUNCTIONS OF THE SUBROUTINES

may be used to set the output plotfile name

sets up certain constants and must only be called once
per plot., If more than one plot is required use
RSTR(1)

drives the pen from its present position to a new
position with the pen raised or lowered. It is alseo
used to redefine the present positicn ¢f the pen.

sets and stores scaling information for AXIS and LINE
routines. :

draws an axis with "Tick" marks at one inch (25.4 mm)
intervals and an identification label. Numerals
representing the magnitude of the plotted data are
drawn at each "Tick" mark.

drives the pen through an array of points for point-to-
point plotting.

positions the pen and forms the characters to be plotted.
Available characters are:

0-9 ' @ ?
A-Z { + /
1 ) i [
11 E 3 ,< \
$ . 1
% = >
& .

positions the pen and forms the numerals that define the
magnitude of an internal floating point number.

combines the functions of SYMBOL and NUMBER.

draws an event marker at the present pen position.

scales all subsequent plotting subroutine calls.

causes a circle to be drawn.

drives the pen from its present position to a new position
by jeining the two with a dashed line,

used to set a relative datum and interrogate the current
scale factor from the user program. Most calls of
WHERE are made prior to one or more commands relative
to the pen position returned by WHERE and this is
accomplished by calling MOVREL to make all following
co-ordinates relative to the last call of WHERE.
Absolute movement is resumed by a call of MOVABS.

makes co-ordinates relative to the last call of WHERE.

revokes the action of MOVREL.

raises the pen

lowers the pen

selects a new pen on the A3 plotter

dumps the plot buffer at the end of a plot. There must
be only one call of either RSTR((Q) or RSTR(2) in a
program run.

SUBROUTINE DESCRIPTIONS

may be used to set the output plotfile name to other than
the default (TEMP.PLT). It must be called before the
call of INITAL.

format PLTOUT (FNAME)
where FNAME is a variable containing the filename.
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FNAME may be read in the calling program or a string
constant may be used.

this routine is used to initialise the plotting routines

for the creation of one plot or a group of plots by a
given program. The INITAL routine need only be called
once and must be called before any other call to the
following plotting routines is given.
- a call to INITAL drives the pen down the Y-axis to the
right hand side of the paper. This point (X,Y) is
defined as (0.,0.).
- format CALL INITAL (IU,IS,IW,0,0,0)
where IU is the plotter leogical unit number
IS is the plotter resolution in steps/inch
IW is the plotter width in inches
-~ the c¢all to INITAL must be as follows:
CALL INITAL (9,200,36,0,0,0)
as our system requires the plotter to be on logical
unit 9.

PLOT - this routine is most commonly used as it gives direct
control of pen movement, PLOT is normally used to
drive the pen from its present location to a new
position, with the pen either up or down. This new
position is specified in X and Y Cartesian co-ordinates,
with the co-ordinate values specified in inches. In
addition PLOT performs several auxiliary functions.

~ format CALL PLOT (X,Y,IPEN)
where X,Y are the floating point co-ordinates to which
the pen is to be moved or the co-ordinates
of the present pen position, depending on
the magnitude of IPEN. X is the independent
variable and Y is the dependent variable,

IPEN is a signed integer which controls pen
status (up or down) and definition of the
origin,

IPEN=0 - there is no plotter movement. The
present position of the pen is redefined
as X,Y.

IPEN=1 - plotter moves to (X,Y¥Y) with the present
condition of the pen (up or down).

IPEN=2 - pen is dropped and plotter moves to
(X,Y).

IPEN=3 - pen is raised and the plotter moves to
(X,¥Y).

IPEN=-1, -2, or -3 the action of the pen and
plotter is the same as for positive wvalues,
but after (X,Y¥) is reached, X and Y are
redefined as (0.,0.)

SCALE - a call to SCALE allows determination of a convenient
scale based on the plot dimensions. If the data to
be plotted does not have a zero base scale or cannot
conveniently be arranged to fit in a zero based scale,
this subroutine will reset the scaling as necessary.

- format CALL SCALE (ARRAY,N,S,AMIN,DELTA)

where ARRAY is a single subscripted array containing
the data points to be scanned to determine
scale values AMIN and DELTA, such that the
first "N" "ARRAY" points can be plotted
within a scale length S.

N indicates the number of points in "ARRAY" to

be scaled.
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AXIS

-

s denotes the length (in inches)} of the axis
against which the data is to be plotted
(8 is a real number).

BMIN is the smallest value to be plotted on the
axis.

DELTA is the scale increment. For a given scale,
DELTA takes on one of the following wvalues
in order to preoduce a convenient scale:
DELTA=K* (10**m) where K=1,2,4,8,10, or 20;
and m is the order of magnitude of (AMAX-AMIN)
/S. Hence for the first "N" "ARRAY" points,
ARRAY (I)= (ARRAY {I)-AMIN)/DELTA where I=1,N.

this subroutine may be used to generate the axes for a

graph. It will draw an axis with a linear scale,

place tick marks on the axis at one-inch intervals,

and label the axis with numbers and letters 0.14 inches
high. Any labelling is centred on the particular axis
designated. There are normally two calls of this
routine per graph, one for the X-axis and one for the
Y-axis. )

format CALL AXIS(X,¥,LBL,NC,S,THETA,BAMIN,DELTA,NN).
where X,Y are the co-ordinates {(in inches) of the

starting point of the axis. The axis lines
should be drawn at least half an inch from
the side of the plot page. Normally the
X and Y axes would be joined at the origin
but other starting points may be used,
IBL is the identification lahel for the axis.
This label is written parallel to and
centred on the axis line with letters 0,14
inches high. This label may be a single
variable, a single subscripted array, or a
Hollerith literal.
NC specifies the number of characters in LBL
which are to be plotted.
If NC is positive, the scale, tick marks,
and label are drawn on the counterclockwise
side of the axis (normally used for the
Y-axis).
If NC is negative, the scale, tick marks,
and label are drawn on the clockwise side
of the axis (normally used for the X-axis).
S specifies the length of the axis in inches.
THETA specifies the angle, in degrees from the
X-axis, at which the axis is to be drawn.
THETA=0.0 implies a horizontal axis, reading
left to right.

THETA=90.0 implies a vertical axis, reading
bottom to top.

THETA may be in the range 0.0 to 359.0 degrees.

AMIN is the minimum value represented on the axis.
AMIN is usually determined by a call to
SCALE but any value may be supplied by the
programmer,

DELTA is the scale increment value per inch on
the axis scale. DELTA is usually calculated
by a call to SCALE, but can also be directly
supplied by the programmer. The tick marks
are labelled at one inch intervals with the
following values:
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LINE

SYMBOL

AMIN,AMIN+DELTA ,AMIN+{2*DELTA}, etc.

NN determines the number of digits to be drawn

after the decimal point on the numeric

labelling. If NN is positive, NN digits

are drawn after the decimal point.

If NN=0 output ends with the decimal point
NN=1 the decimal point is suppressed.

- the LINE subroutine is used for point-to-point plotting
of graphs, functions, charts, etc. The values of X
and Y are stored in single subscripted arrays available
to the subroutine. The subroutine also has the
capability of drawing any one of the fourteen special
markers at point intervals specified in the call.

- format CALL LINE (X,Y¥,N,KODE,ISPACE)
where X is the name of the array containing the X=-

co-ordinate pairs through which the line is
to be drawn.

Y is the name of the array containing the Y-

co-ordinate pairs through which the line is
to be drawn.

N is the number of data points contained in the

X and Y arrays just mentioned. The number
of points in each array must be the same.

KCDE is the integer equivalent of the marker to

be drawn. If the sign of KODE is negative,
no line will be drawn connecting the data
points, and only the specified symbol will
appear at the data points. If the sign of
KOPE is positive the marker points are joined.
If KODE=0 no marker is drawn.

If KODE=+-1 to +-14 markers as for subroutine
MARKER are drawn.

ISPACE specifies the interval for choosing co-

ordinate pairs from the X,Y arrays for line
plotting and the interval at which the marker
selected by KODE is drawn. For example, the
symbols will be drawn at 1,1+ (1*ISPACE),1+
(2*ISPACE) , etc. These symbols are drawn
centred about the data points.

~ this routine is used for writing alphanumerics. It is
capable of drawing these characters at any angle and
any height within the range of the arailable plotting

surface.

The standard symbols are defined earlier,

-~ format CALL SYMBOL (X,Y,HT,IHOL,THETA,N)
where X,Y specifies the co-ordinates (in inches) of

HT

the lower left hand corner of the character
string to be drawn. The pen moves to this
point in an up position.

is the height (in inches) of the characters
to be plotted. For best quality, height
should be an integer multiple of .035 inches,
A "reference area" is defined as the region
within which the character is drawn. This
reference area is an imaginary 6 x 7 grid.
The character to be drawn is centred laterally
in this area. The height of the character is
a full seven increments, while the width is
four increments, Thus if it is necessary to
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calculate the area required for each
character, it may be done as follows:

It

height of character =HT
width of character =(4/7)*HT
width of reference area =(6/7)*HT

i

H
W
S

IHOL is the text to be used for plot annotation.
This text is presented left justified in a
single subscripted array or an integer
variable or as a Hollerith literal.

THETA specifies the angle in degrees measured
counterclockwise from the X-axis at which
the lettering is to be drawn. For example,
for THETA=0.0 the characters are drawn in
the +X direction and for THETR=90.0 the
characters are drawn in the +Y direction. _
THETA must be in the range 0.0 to 359.0 degrees.

N specifies the number of characters to be drawn,

NUMBER - this subroutine is used to draw the numerals which rep-
resent the value of any real number or wvariable.
NUMBER reformats a floating point number as its fixed
point equivalent, and draws the resulting alphanumeric
characters. It establishes the starting location and
angle, then draws the specified number at an assigned
height.

- format CALL NUMBER(X,Y,HT,FLT,THETA,N)
where X,Y and THETA have the same functions as des-
cribed in subroutine SYMBOL.

HT determines the size of the number, as des-
cribed in subroutine SYMBQL. The sign of
HT determines whether the output of the
characters begins or ends at (X,¥). If HT
is positive, the output begins at (X,¥), and
if negative the output ends at (X,Y).

FLT is the floating point number to be drawn.

N designates the number of digits after the
decimal point when N is positive.

If N=0 output ends with the decimal point.
If N=-1 the decimal point is suppressed.
PWRITE ~ this routine combines the functions of SYMBOL and NUMBER
and allows the writing of strings of text without
having to count the number of characters or perform
positioning to align output from calls of SYMBOL and
NUMBER.
~ format CALL PWRITE (X,Y,HT,THETA,BUFF}
where X,Y,HT,TEBETA are as used in symbol and BUFF is
a 132 character buffer.
- use of PWRITE
Text 1s passed to PWRITE by encoding the data to be
written into BUFF using a normal ENCODE statement
before the call to PWRITE. The write statement must
finish with an &.
e.g. INUM=6

VAL=67.80%

ENCODE (BUFF,100) INUM,VAL

100 FORMAT ('THE',I2,'TH. VALUE I8',F7.3,'s"')

CALL PWRITE (X,Y,HT,45.,BUFF)
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MARKER

FACTOR

CIRCLE

DASHL

WHERE

MOVREL

MOVABS

PENUP

PENDN

NEWPN

GRAIN

RSTR

e

N.B. only one line of text consisting of less than 132
characters should be passed to PWRITE.

this routine is used to draw any one of fourteen special
symbols, The symbol drawn is centred at the present
location of the pen.

format CALL MARKER (I)
where I has a value from 1 to 14 (see Appendix 2,
Part IITI)>

this routine is used to adjust the scale or size of a plot.
The default value for scaling is 1.0.

format CALL FACTOR {FAC)
where FAC is the factor to multiply all following
commands by.

N.B. care should be used when mixing different values of FAC
in one plot.

this subrcutine causes a c¢ircle to be drawn.

format CALL CIRCLE (XORG, YORG, RAD)
where XORG,YORG are the co-ordinates of the centre of the
circle.
RAD is the radius in inches.

this routine is used to drive the pen from its present location
to a new location and joint the two with a dashed line
composed of pen up and pen down segments.
The pen is down at the start and end of the line.

format CALL DASHL (¥,Y,PDLEN,PULEN)
where X and Y are the flcating point co-oxdinates ¢f the
end of the line.
PDLEN is the length of a pen down segment (in inches).
PULEN is the length of a pen up segment {(in inches).

this routine returns the current pen position co-ordinates
{in inches) and the scaling factor currently being used
in the three arguments.

format CALL WHERE (X,Y,FACT)
where X,Y is the present pen position co-ordinate
FACT is the scaling factor currently being used.

causes following pen positions to be relative to the last
call of WHERE.

format CALL MOVREL

causes pen positions to resume being specified in absolute
co-ordinates.

format CALL MOVABS,

this routine causes the pen to be lifted.

format CALL PENUP.

this routine causes the pen to be lowered.

format CALL PENDN.

this routine causes the pen with the number specified to be
selected on the plotter.

format CALL NEWPN(I)
where I has a value from 1 tc 4 for the A3 plotter

I has a value from 1 to 8 for the AD plotter
I has a value from 1 to 6 for the laser printer

this subroutine changes the effective resolution of the plotter
to be IG times the normal step size (for our plotter 200
steps/inch) .

format CALL GRAIN{IG)
where IG is the reduction in resolution required.

N.B. this routine will rarely be used.

used to output the plot buffer at the end of plotting.
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- format CALL RSTR(IARG).

- N.B.

where if IARG=C the buffer is dumped leaving the pen
where it is.

IARG=1 the paper is moved to position the pen beyond
the plot and the plotter waits for more commands.
The A3 plotter pauses to allow a new sheet of paper to be
inserted.

IARG=2 the paper is moved to position the pen bevond the
plot and the plotter requires a call of INITAL before
accepting more commands.

IARG=2 is normally used.
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Program DEMPLT
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$TITL. DEMO 0OF THE COMPLOT PLOTTEK
C
C A SAMPLE FOR USERS
DIMENSION X(1@4), ¥(4@L1)>, RTRCLOL), RSRE4043, LELCE Y,
. LB2<¢43, TEXRT(33), LB3C3Y, LB (LY. TL¢E3), THC2)
C SET UP ALL THE HEADINGS REWUIRED
DATH ILA/4HRMIN, 4H= » 4H DR:=, 4HYMIN,
4H=  ,4H D, dHY= , 4HSMIN, dH= ;
. 4H DS=, dHXMIN, 4H= » 4H D=/
DATH IN/4HSAMP, 4HLE P, 4HLOT /
DATA LBA/4H. 81 , 4dHX S0, 4HUARE,
. 4H, MR, 4dHRKER, 2H=+/
DATA LB2/4HROOT, 4H %. . 4HMARK, SHER=X/
DATH LB3/4HX—-66, 4H, HO , 4HMARK/
DATE LB4/2H+X/
CALL PLTOUT¢“TEMPPLT. TMF- >
8ET THE OUTPUT FILE HNAME
IRIVIALLISE THE PLOTTER - ALWAYS USE LOGICAL UNTIT 9
CALYL. INITRLC9. 206, 36, . 8, &4 '
C SET THE DESIKED SCALE FACTOR WE KWAMT 4:41
CALL FACTORCL. >
GEMERATE THE DATA
DO 16 I=4,4101
X¢Id=I-1
Y{1»=K{I) -68.
RTRCID=SRRTCXCID D
1B RSQEI)=CRCTI#%20%, Bl
LENFRATED THE DARTA

Qo

0

[Ny

CALL. SCALEC(X, 404, 5, , XMIN, DX
CALL SCALECY.4@4, 8. . YMIN, DY)
CALL SCALEC(RTX. 1464, 8. , RMIMN, DR>
CALL SCALEC(RSG. 104, & , SMIN, bSO
STALE THE ARRAYS
CALL FLOTC--4, S, -1, 5., 8>
CHANGE CORIGIN
CARLL AXIS(-1..6.,LB1, 22, 8., 9%, , SMIM, DS, -1
CALL HAXISC(--1i..,4.,LB2,-16,8.,%90.,RMIN, DR, 1)
CALL AXISCD..,q.,LB3,48,8., 96, , YMIN, 0¥, &)
CALL AXISCR. ,8..LE4, -2, 5., 6., ¥MIN. DX, -1
C DRAW ARD LABEL. THE AXES
CALL LINECKX. VY, 184, 0, 262
CALL LINECX, RTX, 164, 5, 55
CHLIL. LINECX, X8Q, 164, -4, 180
ROkl DRAM THE LINES.
THE FIRST I& A PLAIN LINE BETWEEN THE DATHA POINTS
THE SECOND HAS A SYMBOL EVERY 5 DATA POINTS JOTNED BY A LIME
THE THIRD I35 SYMBOLS ONLY
CALL SYHMBOLC. S.2. .. 44, TL(45, 45, 21285
CRLL SYMEB{L.CL. 25, 4. 85,. 144, TL <40, 45, , 140
CARLL SYMEGOLCA, 75, 4. &, 14, TL<115, @, , 182
CALL SYMROLC2..,8..,.21,IN, 8. ,11>
PERFORM MUORE ILABELLING OF PLOTS
CARLL MUMRERC, 95, 2. 45, . 14, RMIN, 45, , 15
CALL MUMBERCA. 55, 3. @5, . 44, DR, 45, . 1O
CALL MUMBERCL. 7. 1. 7,. 14, YMIN, 45, , LD
CALL MNUMBERC2. 5, 2. 3.. 14, DY, 45, ., 1D
ENCODECTERT, 186> SMIN. DS

(]

)

[ o B

(]
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180 FORMATC SMIMN=",F4. 1,7 DS=‘,Fd. 1. &">

.

CALL PLRITECL. 65,. 85,. 44, 45, , TEXT)

USE PHRITE IMSTERD OF THE CALLS TO SYHMBOL AND THEN HUMBER

CALL NUMBERCC2. 4, -1, &, . 14, XMEN, 8. , 12
CALL NUMBERCZ3. 25.,-1..,.14,DX, 0. .,1)

C INBERT THE NLUMEIERS IN THE LABEL%

CALL MARKS

C CALL THE DEMONSTRATION OF THE MARKER ROUTINE

o)

J

fo]

(]

YET

SET

CALL DEMQL
ANOTHER EXAMPLE OF GRAPHING
CALL R3TR(2)

FIMISH FLOT

STOP
EHD
SUBROUTINE DEMO1

DRAWN A GRAPH 0OF SINCKY AKX

DIMENSION VY <d4@41), X(L&E), KAB(E >, MRECS ), NRBC41&), LAB{1)
INTEGER=*2 KRB, MAR., NAB, LAE

UP THE CAHPTIONS

DATA KAB/Z2ZHY . 2H= , 2HSI, 2HNC, 2HX), 2H/KA

DATA LABZLHX/

DATH MABAZHSA, 2HMP, BHLE. 2H F. 2HLO. 2HT ~

DARTA NAB/RHLR. ZHAP. 8HH . 2HOF, 2H &, 2HIN, 2HOX, 2Hx A,

DELX=. 1
KMIN=. ai
XMAK=18. 81.

HTOP=C(XMAX-XMIND /DELX+. S
NTOP=NTOF+:.
R O=¥MIN

C GEMERATE THE VYARLUES TO BE PLOTTED

A4

o

NI

C GET

DO 7@48 1=4., NTGP
PCId=STINCRCIN D /X(T
RC{TI+Lu=XCTa+DELX
CONTIMUE

MOVE THE PLOTTER TO THE RIGHT PLRCE AND RESET THE ORIGIN
CRLL PLOT(¢®. ,9 3, -3>

THE MAXIMUM AKRD MARKER INTERVAL FOR THE RXES

CALL SCALECX, NTOP, 6. » XMIN, XD

CALL SCALEC(Y, NTOF, 8. , YMIN. DY>

C DRAN THE Y RAXIS

Co Nk

Ll
C
C sl

C HOM

CALL. PLOT{~4.5,~1. .&)
CRLL PLOTCE. ,8..37
CALL PLOT(®. .8 .25
Yy=@.

YFLT=YMIN

LABEL THE Y RXIS

DO 7148 I=L, 9

CALL. NUMBERC(-. 2, Y%, - 14, YFLT, 0. , 25
CALL PLOTC-. 4, ¥Y¥, 35
CALL PLOT(®. 8. ¥YY. &)
Yy=Y¥+1

YFLT=YFLT+DY

CONTINUE

THE CAPTICH FOR THE ¥ AXIS

CALL SYMBOI.¢-, 75, 3. 25,. 14, KAB, 92. , 187

THE X AXI& -~ USE THE AXIS RIUTINE THIS TINME
CALL AXISCA. ,&.,LAB, ~1.6. ., 6., XMIN, DX, 12
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NOL THE TITLE OF THE PLOT _
CALL SvYmMBQOlL.<@. .8. 5,. 21, MAB, 6., 122
PRAW THE LINE WHICH IS, AFTER AlLl.. THE POINT OF THE EXERCISE
FIRST DRAW R SYMBOL EVERY 5 DRTH FOINTS THEN .
CALL LINECX,%,NTOP, -1, 5>
PRAN A LINE THROUGH ALL THE DATA POINTS
CALL LINEC(X.,Y,NTOP, B, 1>
AHD ARNGTHER CAPTICN
CALL SvYMBULL.CB, , —-. 5.. 14, NAB. 3. , 35>
RETURN
END
SUBROUTINE MARKS
TO ILLUSTRATE THE USE OF MARKER
REAL TITLEC(4)
DATA TITLEA4HCALL, 4H MAR, 4HKERC(, 4HI> /
THE TITLE QUTPUT ABOVE THE SYMBULS
CALL PLOT(®. ,9. 6, -3
MOVE TO @..,9. AND REDEFINE AS @., 8.
CALL SYMBOL (2, 5, 5. 4,. 44, TITL.E, 278. , 14>
HWRITE THE TITLE STARTIHG AT 2. 5,18
HOW DRAW THE MARKERS
DO 18 J=1.14
(NLY 14 MARKERS
YY=FLORT(J>»@3. &
PRAW FROM RIGHT TO LEFT
I=15-J
$0 MNEED TO GET THE MARKERS IN THE REYERSE OKDER TO THE LOOP
KK=I !
AL FLOAT THIS FOR POSITIONING CALLS
CRLL WUMBERC1. S, YY.. 14, XK, &78, , -1
WRITE THE NUMBER WITHOUT ANY DECIMAL POINT
CALL PLOT<H. 4, YY-8. 87, ¥
PICK THE PEN UP RHND MOVE TO THE FPLRCE TO DRMAW THE MARKER
TAHLL FRCTORC2. 55
Edl_.ARGE SYMEOLE BUT STILL KEEP fi MULTIPLE OF THE BRSIC SIZE
CALL MARKER<I>
DREAW THE MARKER
CALL FRCTORCA, &>
16 COWNTINLE
EWl QF MARKER DRAWING LOOP
CALL FLOTC@. , 8., 3>
PER UP AND MOVE TO BOTTOM TO STHART DRSHED LINE
CALL MRRKERC(S)
CARLL DASKL(Y. .9 0.8 2,8, 17
PRAW THE DRASHED LINE
CALL MARKER(S)
FHRD MARK THE OTHER END OF THE LIHE
RETURN
ERD
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Y = SIN(X) /X

SAMPLE PLOT
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GRAPH OF SIN(X)/X FROM .01 TO 10.01
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LT=9T

CALL MARKER(I)
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