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GO YO 1y

95 CALL PLOTQ(~58,1)

sSTOP
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This program uses the simulation proceedure

outlined in Fig. 2 and then draws the araphic
display generated by the given set of distrigutions.
Examples of the output are given in Figs. 9, 10 and
11. The input to this proqraﬁ consists of one
parameter card followed by the distributions for
angle between successive positions, distance tra#éled,
length of move and length of rest. These are read A
under the format numbers 1,2,3,300, and 414 respectively,
The parame[er card :equires the following information

in the aporopriate columns,

Columns 1-5 The beginning x-coordinaté for the
simula tion plot.

Columns 6-10 The becinning y-coordinate for the
simulation plot.,

Columns 21-25 The number of positions that a

=

Columns 26=30

given simulation is to run,

If this number is greater than zero
the program will céntinue to the next
‘%%Zz%set of distribution cards, if not it
5I§ill be directed to stop.

Columns 31-35 The constant that determines the scale
%}%&D of the distance traveled. At this time
fhis number should equal 25,0 or 50.0, and
if the value is 50,0 then the smallest
distance is 50 feet and every other
distance moved will be some multiple of
50, - The same pattern will be true if

the value 25.0 is used,
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Columns 41-50

"

Columns 51-55

'If a -30 is placed in these columns

82

Determinesthe type of man presentation
given, If a -10 is placed in columns
48,49 and 50 the map oproduced will have 4
small cross at each position. If a
-20 is placed in columns 48, 49 and 50
the resulting map will have a small

cross at each position’ and the positions

will be connected by a continuous line.

only a continuous line will connect the
simulated positions(Figf 9) '

This code controls the size of the
scale of the man. If a -10 is placed in
columns 53,54 and $5 the smallest possible
scale will be 400 feet equals one inch;
however if the given plot will not fit
on this scalé the program will search'
upward through the scales 0,25 mile
equals one inch, 0,50 mile equals one
inch and 1.0 mile equals one inch. If
the plot will not fit.on any of thesé a
printed output will indicate that it is
out of the range.of the plot program.
The values -20, =30, and -40 will yield
lower limits on the scale of 0,25 mile

equals one inch, 0,50 mile eruals one

inch and 1.0 mile ecuals one inch, respectivelyf

{0 R S R TS OB 436

Columns 56-60

X

Columns 61-65

M
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This code controls whether the first
choice in the simulation procedure is
move or rest. If 10 is placed in
columns 59 and 60 the first choice will
be move. If any other value is used
the first choice will be rest.

This code determines the time between
successive positions. For example if
one is sumulating 10 minutes between
posi{ions then a 10 should be placed

in columns 64 and 65,

This program is written to be run on the Univérsity

of Minnesota’s 1604 with the associated Cal Comp olotter,

Thus the functions used are anoropriate for that

particular complier and it is unlikely that this program

will work on any other computer comnlex without

modification.
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ROGRAM g 1MPLOYy

DIMENSION REST(21)+.AMOVE (21)

3 L 5‘@4 cobha W
\%&\« A
e B

o
406 RN=RN-AMOVE (M) $ IF (RN)404+4044+405 Vy@&aé

DIMENS]ON U(ll)'V(ll)-S(ll)-D(lf)cW(3005)oZ(3005)-E(12)

IF (PeEQel1e0)aN2,44

g

DIMENSION XA (3C051)eYA(3005)3ANG(40)DIST(60)

S s

CALL PLOTS(5B41) $ CALL PLOT(A0feNeaSe=3) —462 RN=RANF=1) & M=

2 FORMAT(13F6e5)

5005 FORMAT(11F8e24110) 4n5 M=My1 % GO TO 4n6

3 FORMAT (16FSe4) 404 NUM=M $ MIN=(NUM¥30)+15 $ GO TO 23

1 FORMAT(11F5e1,15) A3 RN=RANF (-1y 3 N={

: 33 FORMAT(10Xs7F1ne5) ; 410 RN=RN-REST(N) $ IF(RN)40R+4084409 r\aéyk_
; 35 FORMAT (10X+7F1004) 1 4n% HsRyl & g8 To f1a F}Z&;\élfjx\
i 300 FORMAT (16FSe4) { 40R NU=N & MI=(NU¥3n)+15

?; 303 FORMAT (10F10,4) 7Qow ) ‘

: ™\, AN\ 3
; ©A 414 FORMAT(16F5.4) \?6‘0 C ‘},o/ ‘ ¥y £
3 \ X Pa

411 XA(K)=A $ YA(K)=R
K=K41

= -M s =F % F(KeGTalL)AO
304 FORMAT (10F10e5) M =M1 =R = L IEgR wlivs Sl

% 4a6n7 F’ORMAT(lnX.5F2n.5
\
\:;§§> 5500 FORMAT (1H] ¢« 10X 22HOUT OF RAKNGE OF PLOJTING PROGRAM)

IF(MI140n2.,40

RN=RANF(-1) & =1 $ J=1

RN=RN=ANG (1) $ IF(RN)6+6¢5

[

FORMAT (3F2ns3) / i
=00 READ 1+AvBeDALEALF JAAGBBAFF sHASFA{PIMN & I=141 $ GO TO 7
. el
@\ PRINT SOO?’VA/.*B:_QIL.EA.F.AA-BB.FF.HA.FA.P.MN ANz I#S+((1-1)%¥5) &— S ‘\MM

\\\\7i::Ef£fﬁ.Eo-?:3£E§§§§£§S\‘739J?@;fffo/3\~\, 3 IF (ANoLE«180,0)2084201 \
*’“ﬁrqn? READ 24 (ANG(1)4I=1,36) r{ij%}?fj’Zs—“*“““—“f-——~ j IF (ANoLE®36060)2024502

READ 34 (DIST(I)oI=1,55) Az’:‘;% ~S | r 2n8 AN=180.n—AN+A1 $ GO TO 2n3

PRINT 3346 (ANG(1)s1=1¢36) g 2n7 AN=S54ne0—AN+A1

PRINT 35¢(DIST(1)41=1455) - e it Vqu&ngJle 15Q>C>
\ READ 300+ (AMOVE (1)41=1+20) B AN
; ; =AN $ AN=AN/570209578) & RN=RANF (-1)
i PRINT 303, (AMOVE(1),1=1,20) EOE Dl=hN & ARECHLST ﬁii
: \\\\ ////// P ~
S S




Ao pranelled

-
RN=RN-DIST(J) $ IF(RN)9,9,8

8 J=J+1 $ GO TO In

Q 1Ffﬁa.50050lﬂ)11012

R=U#50+((U~1)#50) S R=R/5280,0 $ GO TO 113

R=J*25+((J-1)%25) $ R=R/52800

A=A+r#COSF (AN) & B= =B+R¥SINF(AN) & XA(K)=A & YA(K)=B

@k&& 35> Qg vo Msﬁs P2
MA =
1F(K, GT-L)40.413

s *XEKRWx W

po a,b-

Z7{1)=TEMP

44 CONTINUE —
P
'// DO 53 1=1,L $ IP=1+1 $ DO 53 JU=1P,L

IF(WEI)eGToW(U))IEg 453 J#N«AKLANAA _$
bx4a§<j @ X
a/m* (/) W&@/
$ IP=1+1 $ DO 55 U=1P,L -%1/\;L»ﬂ
1 L IF(Z(1)eGTeZ(J) 156455 eslc- e by
\ @:L (

56 TEMP=Z(1) $ Z(1)=Z(J) $ Z(J)=TEMP
F(DIFX—D!FY&-GI )61

54 TEMP=W (1) % W(l)=w(J) B W(J)=TEMP

53 CONTINUE

DO 55 1=1,L

58 CONTINyUF

<o YA

DIFX=W(L)=W(1) & DIFY=Z(L)—Z(1 -

61 ALFNG=DIFX $ GO T0 62
60 ALENG=DIFY

62 XMIN=W(1) $ YMINSZ(T) & IXMIN=XMIN¥1040

IYMIN=YMIN¥10e0 & XMIN=IXMIN $ YMIN=IYMIN

XMIN-XMIN/IO 0 $ YMIN=YMIN

- IF(ALENG/O.O76-900)1020!03.1

5

452

454

456

457

458

460

a4A/?

4€3

aKa

465

451

453

455

a59

461

466

356

__,___/‘———‘\,_—-__\
L N _J
I (ALENG/Ne5N=0eN) 10761 N8| 0A

IF (ALENG/0e25~062)1n54 1064106

U ‘&
IF (ALENG /1 .o-q.mmq
SCALE=ns076 $ ASC=ne10 & GO TO ams

/

SCALE=Ne25 $ ASC=nep 5/50 TO ams
SCALE=Na50 % ASC=nes4 $ GO TO 255
SCALE =10 % ASC=z=0e& $ GO TO Aass
IF (FASEQe—1600ANDeSCALEsEQeOeN76) 356+ 450
XF(FA.EQ-—ZOOaANDoSCALE.EO-O-076)45’oaqa
IF (FAeEQe—~3:0eANDs SCALEsEQ 8000761453 0454
IF (FA0EQe—4¢0sANDs SCALEsEQe 0007634554456
IF(FAGEQe—1200ANDs SCALE cEQsN 02513564457
IF (FASsEQe=2000ANDeSCALE «EQo 0025 ) 356,458
IF (FAsEQe=3s00AND SCALE sF0e0425)4594 460
IF (FAGEQe=640eNs ANDe SCALE oEQeDe 2514614462
IF(FA-EQ-—l-O-AND-SCALE.EQOO;=O)1=60461

]F(FA.EQ.-—?.OUAND-SCALE-EQ.OQRC 1356464

IF(FA-EO.—;-n.AND.sCALE.E0.0-qn?%:s.as:
IF(FA.EQ-—a-O.AND.SCALE-E0-00R0)3660356
SCALE=n.25 % GO TO 356
ECALE=Ne5N $ GO TO 356
SCALE=1.0 % GO TO 356
SCALE=0e50 % GO TO 356

SCALE=1an 3 GO TO 356

SCALE=100 % GO TO 356

IF(SCALEeLTaNns15)46n0,4

“\
IX=XMIN®#10e0 $ JY=YMIN#10.0 & KX=XMIN

u&xr 5

\/&“> WV\NL\ K?Sr 5(6

@\o



KY=YMIN $ KX=Kx%1n & KY=KY#10 $ QX=JX~KX & OY=JY~Ky

IF(OXel.TeRa0)4602,846Nn7

4602 XPLOT=KX/10 $XPLOT=XPLOT+0¢5 & GO TO 4603

4607

i

46n3 IF (QYelTe5eN14504,46N05 ;
YPLOT=KY/10 % YPLOT=YPLOT+0e5 $ GO TO 4606~_;‘~///
YPLOT=Ky/1n $ GO 1O a6ns

YPLOTeIvEL

4606 PRINT 4607 ¢XPLOT,YPLOTsXMIN+YMIN,SCALE

XPLOT=Kx/1n $ GO TO 4607

4604

46ns

461 JX=XMIN $ Jy=yMIN % XPLOT=UX+1 &

XP=xPLOT $ yP=vPLOT

XMIN=XMIN/100Nn,0 & YMIN=YMIN/10RN N B XMIN=XMIN=~ASC
IX=1N0NeN¥XMIN % [Y=100n,0¥YMIN S XMIN=X $ YMIN=]+
YMIN=YMIN~ASC & XTEMP=XMIN $ YTEMP=yMIN

DO 110 J=1e11 8 UGJ)=XTEMP & V(J)=YTEMP
XTEMP=XTEMP+SCALE $ YTEMP=YTEMP+SCALE

119 CONTINUYE

//’i\\ c DRAWING THE SCALES FOR THE MAP

e
SCS=~0e2 & DO 120 U=1s13 S D(Y)=SCS & S5CS=SCS+1.0

AL, AXS W

J=1e11

\ 12n CONTINy®

SCY=0eOH % DO 121

E(J)=5CY % SCY=SCY+1e0

(I)=(XA(1)=XMIN) /SCALF

YALI)=(YA(I)-yMIN) saCALF

XPLOT=(XPLOT=XMIN)/SCALF

YPLOT=(YPLOT-YMIN)/SCALE $ AA=1,0

SRS
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DO 123 U=1410 § S(U)I=AA & AAzAA+140

MU\PL AgMO

CALL PLOT(0:040enk3) s CALL PLOT(O-0.0.0(E)

123 CONTINyUE

DO 124 J=1,1n
CALL PLOT(S(JU)s0e04s2) $ CALL PLOT(S(J)e0e142)
CALL PLOT(S(Jyenene2)

CONTINYF

CALL PLOT(NDoNsNene3) & DO 125 J=1,1n

CALL PLOT(0eCsS(JUYs2) $ CALL PLOT(Ds1eS(J)e2)

CALL PLOT(0eN,R(JY),42)

125 CONTINyUF —

ERPSRUATR Sy

ey o e,
s S UFRIET

i

PPt

Ly

——’,x
—CALL PLOT(0e040eN¢2) $ DO 126 J=1411
126 CALL NUMBER(D(J)s=0024001sU(J)sNsgHFSe2)

CALL PLOT(0eNyNsny3) 5 CALL PLOT(NeNsleNel)

DO 127 J=1,11

127 CALL NuMBER(-n.s.E(J:LQ;4oV(4%i3l4HF

IF(HA.to.~x.nyax.4;? . )gﬁzﬁgyfh‘\‘

a0) IF(HA.EQe=200)Q2,R2

CALL PLOT(XA(I)sYA(I)s2)

R4 CONTINyYF .

GO T0 21

Yook
"

B1 DO B8 I1=1,L uh

J 25
88 CALL SYMBOL (XA(I)eYA(1)400619340¢~1) ;,Viﬁ§>£
GO T0 21 e - ~—

02 CALL PLOTI(XA(1)sYA(1)s3) S CALL PLOT(XA(])sYA(1)s2)
ot Naes Wl crsas

L



DO 99 1=1,L

99 CALL SYMBOL (XA (1) eYA(I)4Oalaay0,=2) )

<0 TO 21 ,
21 ALL PLOT(12eN¢0e09s=2)

e g gé:{i

GO T0 Snn

=n1 PRINT 5800

PRINT 5501 ¢XMIN.YMIN,ALENG

AT STOP & END $ EN k\

30

3

\

4

Qw43yvvﬁﬁﬁ>V”.

g
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This program uses the simulation procedure

outlined in Fig. 2 and divides the area covered by

~the simulation plot into squares and tallies the

number of squares which contain 1,2,3, etc. positions,

The parameter card and the input data cards are the

same as for the previous program(SIIPLOT) with the

excevtion or the following changes on the parameter

card.

Columns 36-40

Columns 41-45

Colunns 46-50

This code chooses the random number
sequence for the given simulation
according to the description pbresented
in the mimeo G5 UOFM RANGEN published
Aug. 1965, by the Numerical Analysis
Center, Univ. of Minn.

This code give the starting place.for
tﬁe grid of sgunares which is placed over
the simulated movement data,

This code gives tﬁe size of the square
in miles; e.7., @ 100 in columns 48,49
and 50 would vield square sizes of 528

feet on a side or one-tenth of a mile.





