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HYP85: Introduction

HYP85 is an earthquake-location computer program that runs on an HP-85
computer. HYP85 was adapted from a similar program, HYPOINVERSE written by
Klein (1978)*. Because of the change of environment, there have been many
changes, most in the way of reduced capability. The purpose of HYP85 is to
help users Tlocate the epicenters of earthquakes, based on P- and S-wave
arrival times at a series of seismograph stations. HYP85 does not currently
calculate magnitudes, but space has been left in the program's data structures
for future implementation of magnitude determinations.

The program runs on an HP-85 microcomputer equipped with an extra 16k RAM
module. It allows the user to input station locations and related data,
velocity models, and arrival times and related data for events. Based on a
combination of these data, it locates the event using a simple form of the
HYPOINVERSE algorithm. Due to memory constraints, the actual 1location
procedure is in a separate program module called "LOCATE." This means that
there is a delay between invoking a locate procedure, and the beginning of the
procedure while the LOCATE procedure is loaded into memory.

The following is a brief tour through the program. Included are many
examples of what actually appears on the computer screen or on the printer.
In general, the program will give the user hints about what kind of input is
needed. An important and non-intuitive part of the user interaction is easily
understood: the user often specifies an action by striking one of the special
function keys K5/K1, K6/K2, K7/K3, or K8/K4. Whenever the user strikes one of
these keys, a 1ist of the possible operations will appear on the screen with a
short set of key labels just above the special function keys. It is important
to remember that each key has two possible associated functions: one function
is specified when you press the key without first depressing the shift key
(K1, K2, K3, K4); the other function is specified by first depressing the
shift key then, while holding the shift, pressing the desired special function
key (K5, K6, K7, K8).

The program is started by first loading it. Type
LOAD "HYP85"

followed by the ENDLINE key and, once it is loaded, by striking the RUN key.
The computer responds with the following screen:

*KTein, Fred W., Hypocenter location program HYPOINVERSE; Part 1: Users guide
to versions 1, 2, 3, and 4, U.S.Geological Survey, Open-file Report
78-694, 113 pp., 1978.
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HvFSS SERVICE FEOGRAM

STARTIONS - HLTER STHRTION
RECORD

MODEL - ALTEFR TRAVEL MODEL

WENTS - BUILD HM EVENT

FECORD

LOCATE - CHRIH TO LOCHTE
FPREOGEAM

GET FICK - FRINT A OPLOT FICY
FICKk FILE

GET PICE

STRTIONS MODEL EVENTS LUCATE

The user can now select among five options. The following five sections
correspond to these options.

STATIONS (K1 KEY)

When the user selects station management as the option (by pressing the Ki
key) the following screen appears:

STATIOHN UFDATE

THE CURRENT STATION FILE
HAS 2@ STATIONS

/0D = ADOD A NEW STATION
DELETE - REMOVE A STRTION
CHANGE - CHANGE STRTION INFOD
EXIT - RETURN TO MASTER MENU

SHOURLL- FRINT ALL STATION INFO
SHOW - PRINT SELECTED STARS

- - ——— v — - ————— —————— — —-— - - - - — - —

SHOWALL SHOW
ADD DELETE CHANGE EXIT

The six allowable sub-options should be easily understood and used.
Example 1 in the appendix shows a sample printed output of the "SHOWALL"
option which simply lists all existing station data.

If the user wishes to see the station information on the screen one
station at a time, they invoke the “SHOW" option which produces the following
display for each station:
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STATION - LFA
LATITUDE - 37 DEG

46 .36 MIN NORTH
LONGITUDE- 25 DEG

2&.99 MIN WEST
F DELARY - @ SECS
DURRTION ADJY - @ MAG UNITS
S DELAY - @ SECS

WEIGHT - @
ELEVATION - 693
PERIOD - .5
MODEL - 2

PRINT

2

Respond with an ENDLINE to see the next station's listing.
If the user has the wrong tape in the HP-85, or if there is not yet a
“STATNS" file containing station data on the tape the computer will display:
TROUELE OPENING STATHS
gREHTE,(E>, OF TREY AGARIN <T»

Respond by placing the proper tape in the tape drive and striking "“T" or
by typing "C" to create a STATNS file. The station file can hold up to 50
different station descriptions at a time.

MODEL UPKEEP (K2 KEY)

When the user has selected the "MODEL" option (by pressing the K2 key) the
following screen appears:

MODEL LUFEEEFR
SHOW = SHOW VALUES IN MODELS
SHOWALL- FRINT MODEL VHLUES
CHANGE - CHAHGE MODELS
EXIT - RETUEN TO MASTER MEHNU

— . —— o e Gme e o . — — — t—— E Sme G -

SHOW SHOMWALL CHAWGE EXIT
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The program allows three different velocity models, each with up to 5
layers (including a half space for the bottom layer) and corresponding
velocities. The depth to the top of each layer (km) and the layer P-wave
velocity (km/s) are specified.

The sub-options are self explanatory, but note two things. First, changes
made in the models are implemented by exiting this portion of the program
through the "EXIT" option--exiting any other way may abrogate the changes.
Second, as with the STATIONS option, if the wrong data tape or an unintialized

data tape is in the drive the following appears:

TROUELE ACCESSING MODEL FILE
QREHTE(C) OR TRY AGAINCT)

The user must respond with “C" to cre§te a new model file or with "T"
after placing the proper tape in the tape drive.

Following is an example of the velocity-model listing produced with the
"SHOWALL" option:

MODEL %

ODEFTH- 6. &3 SPEED- 5.56
DEPTH- 2.56 SPEED- & .46
DERPTH- 2. aa SPEED- 7.z2e
DEFTH- 14 @0 SPEED- & .80
ODEFPTH- a. a8 SPEED- a. ve
MODEL 2

OEPTH- §.66 SPEED- 4. 5a
DEFTH- 2.88 SPEEL- €. 8@
DEPTH- 2.60 SPEED- 7.598
DEFTH- @ @e SPEED- 6.6
DEPTH- 4.6 SPEED- a. as
MODEL 3

DEPTH- @4.8a6 SPEED- 8. an
DEFTH- 6. @b SPEED- a . 9a
DEFPTH- a.aa SPEED- 0.aa
DEPTH- 8.aa8 SPEED- @ .86
DEFPTH- 8.88 SPEED- a. aa

EVENT-FILE MANAGEMENT (K3 KEY)

When one invokes the "EVENTS" option of the main menu the following query
appears on the screen:
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ARRIVAL FILE MANAGEMENT
FILE NAME?
7

The user must type the name of a file containing phase data (arrival
times, pick qualities, etc.). If the user wishes to start a new file, s/he
should type the new file name, and the following message will appear:

LBLe Wl1iH FILE

TR
[Rf AGAHIM «T>» DR CRERTECC)

Respond with "C" to make a new file.

The program will then ask the user to specify center coordinates for the
array of stations that are to be specified for this file. Press the ENDLINE
key for the next three prompts because this "center" has no function in the
current implementation; it may one day be used to specify the location of a
contact between two velocity models.

Once the file is properly opened, the following screen appears:

AREFIVAL UPDATE

THE CUREKENT ARFRIVAL FILE
HAS B8 HERIVHLS

ROO - ROD AN HREFIVAL

OELETE - REMOME AN RRRIVAL
CHAMGE - CHRANGE ARRIVAL INFO
EXIT - RETURN TO MASTER MENU

SHOWALL- PRINT RLL ARRIVAL INFQD
SHOW - PRINT SELECTED ARRIVALS
CENTER - CHAKNGE CENWNTER COORDS

SHOWALL SHOW CENTEP
AOD DELETE CHAHGE E¥XIT

The event files allow up to 15 different stations to be used for an
earthquake location.

Example 2 (appendix) is the printed output of the "SHOWALL" option that
1ists phase data for the earthquake.

Note that permanent changes to the event file are accomplished only by
exiting from this menu with the EXIT (K4) option. This means one may lose

data even though s/he was able to produce a printed list of the data changes
and additions.
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The station names may not be changed once given, due to a bug in the
present implementation. One must delete and recreate the whole station entry
to change its name,

GET PICK (K5 KEY)

This option is included to allow easy access to Sprengnether DR-100 data
that was sampled and that had arrivals picked using DPLOT software on the
HP-85, If the user invokes this option the following message appears:

GET FICk

LORD IN HP 85 THPE WHICH HOLDS
THE PICK FILE YOU WISH 70 LISY
STRIKE THE ‘CONT' KEY WHEHM YOU
HAVE THE NEK TRFE PROPERLY
LOHOED

Subsequently, the user pust specify a file name. It is importamt to
remember to return the proper tape into the tape drive before exiting the "GET
PICK” option. Example 3 in the appendix 1s a sample "GET PIX" printout,

LOCATE AN EVENT (K4 KEY)

When one invokes the "LOCATE" option, a separate program is loaded into
the computer (this takes some time) and the following message appears on the
screen:

NON STHHOHRED ORIGIN <Y-/N)
?

The user must type "Y" if s/he wishes to specify the starting location for
the interative hypocenter-location procedure. Any other input will cause the
default starting location (a point near the earliest station) to be used.

Next the computer will query:

POLEV B-23

-

]

There are three printer output levels--level O is the most terse, level 2
the most complete. Examples 4A and 4B show parts of a level-2 output, example
5 shows a level-1 output, and example 6 shows a level-0 output

Finally the computer asks for the name of the _vent file (referred to here
as the arrival file) previously created with the "EVENTS" option:

SFECIFY RREFIVAL FILE
?
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Respond by typing the name of the event file for the earthquake you want
located.

When the program converges to a solution or gives up, the selected printout
(level O, 1, or 2)will be ready at the printer and the following query will
appear on the screen:

CHARIN TO HYF2S
?

Typing "Y" takes the user back to the main program (this takes some
time). Any other input causes the program to ask for information for another
location computation.

PROGRAM STORAGE

The program resides in two program files, "HYP85" and "LOCATE."” When a
different program is needed it is automatically read into the computer, or the
user may explicitly load them, It is advantagous (speed) to put both programs
at the beginning of the tape and run HYP85 at least enough to create the files
STATNS and MODEL before adding other files to the tape.
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APPENDI X

EXAMPLE 1: STATION LIST

STATIOW - LGD

LAT 27 D 45.27 M NORTH
LONG 25 0 24.37 M WEST
F DELAY - @ SECS

DURATION RDJ - & MAG UNITS
S DELAY - @ SECS

WEIGHT - @&

ELEVATION - 454

PEFRIOD - 1

MODEL - 2

AEEFIIAXEIEERERNR RN K LI E S
STATION - CRA

LAT 3?7 0D 45.195 M NORTH
LONG 25 0 28.132 M MWEST
F DELRAY - @8 GSECS

DURATION ADJ - @ MAG UNITS
S DELRAY - ©® SECS

WEIGHT - @

ELEVYATION - 667

FERIOD - 1

MODEL - &2

(8222200302200 050 2322205522004

STRTIOH - MTS

LAT 37 D0 46.86 M NORTH
LONG 25 [0 26.31 WM WEST

F DELAY - @ SECS

DURATION ADJL - 8 MAG UNITE

S DELAY - @ SECS

WEIGHT - @&
ELEVATION - 826
FERIOD - .5
MODEL - 2

STATION - RDE

LAT A7 D 43.98 M HWORTH
LONG 25 D 28.62 M WEST
P DELAY - @ SECS

DURATION AROY - 8 MAG UNITS
S DELRAY - @ SECS

WEIGHT - @

ELEVATION - 2088

PERIOD - 1

MODEL - 2

LSRRI 22SCERS DTSR SRS RS



EXAMPLE 2: EVENT LIST

EEXIEEF KRR RERTREIXRRIF LA 4%
CENTER
LAT 6 0 ©& M NORTH
LONG e 0 6 M WEST
L2222 202020009223 2220202002320 5%
STRATION - RIR

:18:52 . 856

P ARRIVAL DRY-249 2
P WEIGHT @

S ARFIVAL DAY-249 23:10:54. 200
S WEIGHT 3

DURATION 33

DESCRIPTOR - ID

(22 2200222230030 2922500+30 55350521

STRTIOW - VIF

P ARRIVAL DAY-249 23:18:52.884
F WEIGHT 1

S ARFIVAL DAY-249 23:18:54.3%@
& WEIGHT 3

DURATION 35

DESCRIFTOR - IU

L2220 05¢0 S0 0000033249341

STRTION - MTS

P ARFRIVAL DAY-24% 23:18:52.3606
P WEIGHT 1

S ARRRIVAL DARY- © ©0:0608:v0 0866
S WEIGHT 38

DURRTION 37

DESCRIFTOR - I-
£32052022359003202892322532028 %32

STATION - LFA

P ARRIVAL DAY-245 23:18:53.360
P WEIGHT @

S ARRIVAL DAY-249 23:18:54 . 8660
S WEIGHT 4

ODURATION 41

DESCRIFPTOR - ID

b S22 0022230222923 92 024591

STATION - FRA

P ARRIVAL DAY-249 23:10:53.4586
P WEIGHT <&

S ARRIVAL DAY-249 23:18:55.4%5@
€ WEIGHT 4

DURATION 28

DESCRIFTOR - I+

b2 2230222233200 0202529

«

v

HYP85/10



EXAMPLE 3:

FILE - POINTS

2 SETS OF PICKED POINTS

CHANNEL ONE EXAMFLE PICK

SET & 1

POINT 1 VALUE= .903
DAY-157 @0:21:46.943
POINT 2 VALUE= .820
DRY-157 @0:21:46.913
POINT 2 VALUE= .879
DAY-157 ©8:21:46.993
POINT 4 VALUE= .B869
DAY-157 ©0:21:47.813
'DESCRIPTOR - TEST RECORD
DR10G & 282

SET & 2

POINT 1 VALUE= .@34
DAY-157 ©0:21:46.125
POINT 2 VALUE= —.356
DAY-157 ©0:21:46.584
POINT 2 VALUE= .9083
DRY-157 ©@:21:46.863
POINT 4 VALUE= -.542
DAY-157 ©0:21:49.313
DESCRIPTOR -

DR1GG & 282

GET-PICK OUTPUT

HYP85/11



EXAMPLE 4A:

EVEHT FILE E24927

A ISP ISR ST LI TRETRS SN
ITEPHTION 1

DRY-24 23:18:58. 38
LAT 37 D 4V .16 M MORTH
LONG 25 b 26.61 M HWEST
ODEFTH - 7 .@wva
DELTR T= 1.114
LAT 6 0 ©8.51 M NORTH
LONG e D 2.15 M ERST
DELTA DEFTH =06.0606
EMW = 13
RMS = 1.520837666025
RF = 3.28827692381
MFREE= 3

FOCAL DEFTH FREEL
(RS SRS SRS SIS0 E S SN
AIRQUAKE FREVENTED

ITERATION &
DAY-24%9 22:16:51.414
LAT 3¥ D 47 .67 M NORTH
LONC 25 0O 24.4¢ M WEST
DEPTH - 7.00B6
DELTR T= 371
LAT 0D B8.27 M SOUTH
LONG e 0t 8.132 M WEST
DELTR DEFTH =-3.5060
RMW = 13
EMS = 2084832386894
PF = 3.54144577533
NFREE= 4
et iniinainey i ity
ITERATION 32
DAY-24% 22:16:51.785
LAT 37 D 47V .32 M NORTH
LONG 25 D 24.58 M WEST
DEFTH - 3 .566
DELTR T= -.63¢&
LAT 60 @.26 M SOUTH
LONG 6 00 8.31 M WEST
DELTA DEPTH =-@.5%58
RMW = 13
FMS = 182v51153662
FE = .88614166851
MFREE= 4
E2S PRSI RIS RN SRS SRS SN

HYP85/12

BEGINNING (ITERATIONS) OF LOCATE OUTPUT (LEVEL 2)



EXAMPLE 4: ENDING LOCATE OUTPUT (LEVEL 2)

EFTEEXRRXLEXNER R s
END OF LOCHTION

DAY-249 23:1@:51.753

LAT 27 D 46.94 M NORTH
LONG 25 0 24 .96 M WHEST
ODEFTH - 2.719

EIGEHVARLUES
3.76Z
. San
. 4867
. 245

EIGENVECTORS OF ADJUSTMENT

.83 . a5 -.12 -.04
.03 -.1€ - .6t .98
-.13 .92 -.&84 .az
. a2 .84 .5¢e .17
COVRRIANCE
.a1 -. 85 . @5 -.8z
-. 8% 1.34 .a2 .18
. 8% 63 .36 -.B2
-.8az .18 -.az .37
#ERROFE ELLIPSE
ERRORS # SERP RZ DIP
118 # 1.17 359 1@
1.158 # .61 95 34
.59¢8 # .57 285 54
.61 &
¥Ry

RIE ¥XXEXFXRIXXXXRERXXKIIERREREKE
EEEN

ODIST ARZM AN P-S W

4.5 295 121 IPD @

(TOBS —-TCAL -DLY =RES> WT
i1.16 1.16 e. @6 - @7 1 .42

Tr¥ex

RIE #xxksikrdiiiiiiiirixirixs
b2 20 4 4

DIST AZM AN P-S W

4.5 295 121 & 2

<TOBS -TCAL -DLY =RES)> WT
2.45 1.1¢ 0.08 .41 @1

TEXF ¥

VIF ¥XXXEEXEEXINRERXEER XXX KRR KX
EXy

ODIST AZM AN F-S W

4.7 2867 1ze IPU 1

(TOBS -TCAL -DLY =RES)> WT
1.5 1.21 ea. a8 -.1¢ 1. .86

HYP85/13
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EXAMPLE 5: PARTIAL LOCATE OUTPUT (LEVEL 1)

(2222222222022 RRRERRSS

¥
EVENT FILE E24923

XEXEEAEERRRERENNER R LRI RER LR S
ITERRTION 1
S22 ESARSSPOLLR L2 ETT LS SN
ITEERTION &
LI ER L2 DL ORL S22 ST S LRSS
ITERRTION 3
SRS LSS ELPPELRLIRSPEELI S SS D
ITERRTION 4
EXRERREARRRR R RN Ay
ITERATION &

ITERRTION &
ES 2222520 FSS LSS DS
END OF LOCATION

DRY-24% 23:18:51.753

46 .94 M NORTH
LONG » O 24.968 M WEST
DEPTH - 2.719

EIGENYALUES
I 762
5@
467

.24%

EIGENVECTORS OF ADJUSTHEMT

.98 .85 -.1z -.04
.az -.16 -.8% .88
-.13 .92 -.g4 .a2
.az .&4 .52 17
COVARIANCE
.al -. 8% .85 -.82
-. 85 1.34 .83 .18
.as .83 .36 -.82
-.az .18 -.8:z .37

$ERROR ELLIFSE
SERR AZ DIP
1.17 359 10
o5 34

0w
E 3 B & 3 3
T
[

T AZM AN FP/S W
.S 295 1Z1 IPD @
E
1

& -TCAL -DOLY
@ 1.1¢ &.860

(1]

cm
=J 0
=



EXAMPLE 6: LOCATE OUTPUT (LEVEL 0)

EVENT FILE E24923

EEXEAXAXEFEREEEEX AT E ARk ety
ITERATION 1

EFEFFEAXLAXEEAET RTINS0 04444
ITERATION 2

13220 PSP DERSAEPONELRRADESS S SN
ITERRTION 3

S S S SRS RS E RS S SR ESTS
ITERRTION 4

PSRRI PLL PSS RS PL RS LIRS IR ER TR
ITERATION 5

SRS EF SRS RSD SRS SRS 5SS
ITEFATION €

2RSSR SER SRR TS S SRS S
END OF LOCATION

DAY-249 22:16:351.7352

LAT 27 O 46.99 M NORTH
LONG 25 0 24.96 M WEST
DEPTH - 2.719%9

(S22 0SPS2ERRSERRLREO LR S LSS
417 .434 !

HYP85/15



BASIC-LANGUAGE LISTING OF "HYP85*

TPTICN BHRHSE 1
He=1%

HS=W94%4

DIM F!'ilf;.- 4:')5:':4.' 15' .'E'-'.ZG,'“:‘ .
AN Y15, K04
OIM A9C1S. 60
ODIM REC1S,9)
OI RZ$CsSH6]

01 KifiS. 65

OIM WoZan

OIM KS$Le4]

OoimM I1:3a)

£o G Y v
DDA X

WE=1

W7=3

We=50

g=-1

oIn SsCzeal

DEF _FNS$(I)

1F S=-1 THEN S=FNS1:@)
FHS§=" "

IF I>S THEN 22e

IF I<1 THEN 22

FHS$=S¢LT%4-32,1%4]

FH END

DEF FHSZCID

S¥LI%X4-3.1%41=51¢%

FNG2=1

FN END

OIM SC31>

§0? I=1 TO 31 @ S¢I»=8 @ NEX

293 DEF FNS1cI>

30 IF 1=@ THEN 416

318 IF I>S THEN 250

3z@& OH ERROFR GOTO 386

230 FEADE 1,141 ;i S>3

342 OFF ERROR

358 S1$=FNS&CI>

368 FHS1=1

373 GOTO €40

3ce OFF EPRPROR

298 FN3S1=6

488 GOTO €40

419 1F S{>-1 THEN 4&8

426 ON ERROR GOTO 480

438 ASSIGN#® 1 TO “STATNS"

440 FERD# 1 ; S.,S¢

458 OFF ERROR

4668 FNS1=%

478 GOTO €4@

488 OFF ERROR

499 CLERR @ DISP "TROUBLE OFENIN
G STATNEY

562 DISF € DISP "CRERTE <(C)>., OR

TRY AGHIW (T»*"

INFUT Y&

1F Y$="T" THEMN 428

IF ¥Y$<>"C" THEN 456

O ERFOFR GOTO 636

CREATE "“STRTHNS",51

LA RSNE G B N E ST AR o B W PR B Y N Ol Y (RN R g Mo A WA
P DA R DA DA DADADA D DA DDA DA DA T DU

FOPIFO PO TS PO PO PO I\ 1t bbb et bt b ol b b s

daaqaae
[ N
DN DD

HYP85/16



T YJINNAA

(o)
Bl
RS DD DD DS

1 = RO N~ T

(4}

I KO- IRNANB N =D DD -t

)
I

200 00 Q0 = o =) ) = ST T Ty Ty
DS D DD 0 DD DD D DD D

R VRV LR Y (Yo Ry}

N B Cof 1) s
D ST R D

o ot Bt bt bt bt b L LD LD

DRIDDDDOWMD Y
LR N R R oo R ]

—
]
o.J
=

OFF EREROF

S=R

S$=“ "

S$rLzav. zaal=" *
ASSIGN® 1 TO "STATHES"
PRINT# 1,1 ; S,5%
GOTO 4¢0

OFF ERRODE

FN EHD

DEF FNs@&c<l»

IF 1>56G THEN 75@

IF I>S+1 THEN 750

IF 1<{1 THEN 770
A=FNS2CI2

PREINTS# 1.1I+1 ; S

IF I<>5+1 THEHW 730
S=5+1

FRINTH 1.1 ; S,S%
FMNSB=1 & GOTO 826
FHSB=@ @ GOTQO g28
FHSE=

C:-l

ON ERPOR GOTOD 388
ASSIGN# 1 TO %

OFF EREOQOR

FNS@a=1

FH END

DEF FNS3cID

IF IS OGR I<1 THEH %S98
=% THEN &80 .
U7 FHS1C(S)» THEN 57a8
OT FRS@J(I)>» THEN B&nm

FRINT# 1,1 ;5 S,5%

FN END
OEF FNE4<1)
IF I<t OFR I>E
IF I<{=% THEN
Sli::“ "
FOR A=1 TO 31 @ SdA»=8 @ MEX
T A
S(2=1
GOTO 12E6
H=FHNS1CID
CLERE
DISP "STATIOW NAME - ":S1¢%
DISP “NEW?" @& INFUT VY€
IF LENCY$:»=6 THEN 1830
IF LENC(Y$)>>=4 THEN fa@vre
Y$=Y$&" "
GOTO 1o4a
YE¥LS.53=" " @ IF I<K>FHS7(Y$
£1,41 THEN 18aw
QIs‘Y$[1;4] & GOTO 1000
f1)=FNL9(S(1))
2)=FNL&(S2))
3 ) @ S{3ry=FNZ2("F DELAY

S«
SEC
Sf4J @ SC(4)=FNZ<"DURATION
D

MR IOTI M
DR N Rl
DO DIDIDID

Pb pud b P pod b fuck = P

AL

n-Jd
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A=S(S5) @ S(SY=FN2{"S DELAY
(SECH>"D

A=SC(6> B S4=FNZC("STRTION WE
IGHTY)

IF 84>92 0OR S54<@ THEHW 114@

S(€r=%4

A=CS(7) ® S(7I)»=FNZ("ELEVATIO

H (M>"2>

A=8(8) @ S(8I=FNZI("PERIOD ¢

SECS> ")

A=S5(9) @ S4=FNZC("MODEL (1 T

o 3»%,

IF 8§43 0OR 5441 THEH 119a

S(9)r=54

FNG4=1

A=FNSB (1}

FM END

DEF FNSS{ID

ST=FNS1(1» ® FHS5=CS & IF S

S5=6 THEN 147@

ODISP "STATION - ";S1¥

g4=3(1) @ IF S4<{6 THEN S4=-
4

§5=84 DIV 68 ® SE6=%54-25%60

PISP “LATITUDE - ";S%:" DEG

D}SP " ";%&:" MIN

IF Sc1):=@ THEN DISF "NORTH
“ ELSE DISF "SOUTH"

g4=sc2> @ IF S4<@ THEN S4=-
4

$5=54 DIV 68 @ S6=54-S5¥6@

DISPF “LONGITUDE- “:SS5;“ DEG

bise " ;56" MIH

IF S(2>>=8 THEHW DISF “WEST"
ELSE DISP “ERST"

Eé?P "P DELAY - ":8(Z»;" SE
OISP “"DURATION ADJ -":Sd4);
" MAG UHITS"

EESP "S DELAY - ":S(5x;" SE

[

DISP "WEIGHT - ";E&d(g>

DISP “ELEVATION - ":5(7)
DISP "PERIOD - ";5¢8)

DISP “MODEL - ",;&8(9)

FN END

DEF FNS&C(ID

SS5=FN51(I» ® FHN55=85 @ IF S
5=8 THEH 1610

PRINT "STATION - ":Sl1$

S4=FNLE(S(1)

SA=FNLS(S(2»)

FRINT “P DELAY - ";80{32:" €
ECS*®

PRINT "DOURATION ADJ -":Sd42
" MAG UNITS"
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DI R

PRINT "S DELAY - “iS(S);" ¢
ECE™

PREINT "WEIGHT - ";S(é&)>
FRINT “ELEVARTION - ";S(?)
FPRINT "PERICD - “;S¢&>
PRINT *“MODEL - %;S(9>

GOSUB 6828

FN END

DEF FNS7(As$)

Sv=1

IF S¥>% THEN 1679

IF FNE$/ST)=A% THEN 1&70
SY=57+1 @ GOTO 1648
FNS7=S

FH END

DEF FNNCA)D

INPUT 0%

IF LEH(G$>=0 THEN 17682
E1=VAL(GS)

FNN=E1

El=0

GOTO 1780

E1=1

FHN=0

FN END

DEF FNZC(R$)

CLERE @ DISF Asf;" “5A
B=FNHC(A

IF E1=1 THEHN 185#

A=B

GOTO 1806

FNZ=RA

FN END

DEF FNDI1<C(I>

Do9=]1-60

DE=INTC(D9
gg=1NT((09-08)*68888+.S)KIB
D&=De- 60

D7=INTCDE)
DE=INTC( . S5+{DE-D72%60)
D?=07- 24

DE=INTCD?)
DY=INTC( . S+(0O7-D&E2%24)
FMD1=1

FN END

DEF FND2(I>

I=FND1CI>

g;SP USING 2z2Bze ; be&.07.,D8.
IMRGE "“DAY-",DDD.Xx.Z2,":",
Z22,":",22.D00

FMDz=1

FN END

OEF FND3C(I>

I=FND1CI)

PgINT USING z82@8 ; D&,D7.DS
PR IR

FND3=1

FN END

N NN NI
L T T
T As WD
D DT DD

2258
226h
2278
2228
2z98
2300
2310
2328
23z2e

2340
2358
2360
2378

23ce

2320
2480
2419
2428
243@
2440
2450
2468
247@
2458
249@
2500
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DEF FND (A%

CLERR @ DISPF “"TIME OF "“;R¢

DS=FND2(H>

DISP *CHANGE (Y~s/N>" & INPUT
Ys

IF Y$<>%Y" THEN 22109

DISF *DAYY,DE @ DS=FHNN(1, ®&
IF Ei=0 THEN Dé=DS

DISF *HOUR".D?7 € DS=FNH{1>

@ IF El=6 THEN DV=05

DISF *MIN",D2 ® DS=FNN<{1) &
IF Ei=6¢ THEM D3=DS

DISP *SECY.,09 @ DS=FHNN{l> &
IF E1=8 THEN D9=DS

A=C((DE6X24+D7)>%50+D2>¥E&B+DS
GOTO 2110

FND=R

El=1

FN END

DEF FNLS9(I>

GOSUE 6536

FNLO9=FNLTC(I

FH END

DEF FNLSC(I>

GOSUE 6870

FNLB=FNL7(I>

FN END

DEF FNL3C(I>

IF I>=0 THEN L9=1 ELSE L9=-
1

LE=1%LS

L7=L8 DIV é09
LE=L8-L7 %60

Psle LO%;® *;L7:" D
IF L9=1 THEN PRINT LE$ ELSE
PRINT L7S®

FHL3=1

FN END

ODEF FNLECID

GOSUEB 6838

FNLE=FNL3C(I>

FN END

DEF FNLSCI?

GOSUE 6870

FNLS=FNL3(1>

FN END

DEF FNL4C(I>

IF 1>=8 THEN L9=1 ELSE L9=-
1

llefo’v‘;ll

1 LEB=IXLY

L?=L8 DIV €8
LE8=L8-L7XEQ
“;L7:" D “sbLest

DI?P Log;®
MY;

IF LS=1 THEN DISF LS8#% ELSE
DISP L?7S®

FNL4=1

FN END

DEF FNLFCID
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2950

2870
29¢&a
2922
3aap
30106
36024
3620
3r40

350

CLEAF @ I=FHL4CI)

DISF “ALTER (Ys/N>" @ INPUT.-

Y

IF Y$>"Y" THEN 2719

CLEAR @ DISF LS9$&" DEGREES®
;LY ;@ LE=FNNC(L?>) @ IF E1=0
THEN L7=L6

CLERR @ DISP L9$%" MINS“;LE
;@ LE=FNN(LE» @ IF El=0 THE
N L8=L6

CLERR @ DISF LEss" OR "&L7%
IF L9=1 THEN DISF L5% ELSE
DISF L?S

INPUT Y¢

IF LENCY$2{1 THEN 2698

IF Y$L1.13=L8¢LC1.13 THEHKN LS
=1 ELSE L9=-1
I=L9¥{L7XeB+LE)

GOTD 25%@

FNL?=1

FN END

A=0

DIM ASLC32)

N=4 @ M=1G

TS= aneRannnl

I ¥9C)Y AND D9(» ARE TRAVEL
!  MODEL ARKAYS

DIM VS(3,57.D9¢(3.,5>

DIM H1(3,5>,H2¢(3,5>,H3EY H
4C&2,HS(S)
DEF FNM1CID
FOF M1=1 TO
FOR M2=1 TO
VS{M1,M2)=08
D9(M1.,Mz>=06
NEXT M2
NEXT M1
FNM1=1

FN END

DEF FNM2C(ID
IF I>3 OR I<@ THEM 2928
DISF "MODEL “;1

FOR M2=1 TO S

IMAGE "DEPTH- ".DDD.DOD." SP
EED- “.DDD.DD

DISF USING 2948 ; DS(I1.M2),
VScI.Mzo

IMAGE "DEPTH- ".,DDD.DD."™ VE
LOCITY- ",DOD.DD

NEXT M2

FNMZ2=1

FN END

DEF FNM3(I)

IF I>3 DR I<8 THEN 38706
PRINT “MODEL ";1

FOR M2=1 TO S

PREINT USING 2548 ; D3(1.M2)
2US (T, M2

NEXT M2

(4 LA
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PRINT

FNM3I=1

FN ERND

DEF FNM4<(ID

IF 1>2 OR I<1 THEN 3Z23e
EL%ER @€ DISP "CHANGE MODEL
A=D9CI, 1> @ 09CI1.,1)=FNZC("FI
ST DEPTH"

A=V9(1.,1> @ YI9(I,1>=FHI¢"FI
RSET SPEEDY)

A=D9(1,2> @ D9(1.z2>=FNZ"SE
COND DEFTH" D

A=Y9(], 2> @ YS(1.,2)=FN2(*SE
COND SPEED"

A=092<1,3> @ B9{1.3)=FN27"TH
IRD DEFTH")

A=W9(I,3> @ YI9<(I,32=FNZ/"TH
IRD SFEED")

A=D9C(1,4> @ D9(1.,42=FHNHZ("FD
URTH DEPTH"

A=Y9(l,4)> @ Y9(1.4>=FNZC("FD
URTH SPEED")

A=D92¢(1,5) @ DBA(I.5>=FNZ"FI
FTH DEPTH">

A=U9CI.5) @ VI(1,SH)=FN2{("FI
FTH SPEED"»

FNM4=FNM2CI >

FNMa=1

FN END

DEF FNH1CI)

Mi=0

IF I=1 THEN 333@

FOF Mz2=1 TO I-1
M3=SQR(HZ(G3, I )-HZ(GZ . M2
MA=H1 (G3,.M22XM3 (VI{(G3.M2>%
Y8(G3.,12>

IF M2>=G7 THEN M1i=M1+2%M4 E
LSE Mi=M1+1M4

NEXT M2

FNH1=M1

FN END

DEF FHNH2<C(1>

M1=8

IF I=1 THEN 34306

FOR MZz=1 TO I-1
M3=SAR(HZ(G3, I)-HZ{G3,M2>>
M4=H1(G3.M2r>XVIC(GI . MZ22/H13
IF M2>=G7 THEN Mi=M1+2XM4 E
LSE Mi=M1+Md

NEXT Mz

FNH2=M1

fN END

DEF FNASCI)

FNA$=" "

IF I>A7 THEN 3510
IF 1<1 THEN 351®
FNAS=AZ$LIXx4-3.1%4]
FN END



35ze
53R
3548
350@
3560
3576
3580
3558a
3660
3610
3&za
3630
3640
3650
3660

370

36ca
3€90
2rvaa
3via

3a394a
3968
391@
3920
3930
394a
2956
3966
3a7a
39¢&a
2994
40606
4a16a
4020
46320
4040
465@

DEF FHNH1CA$)

ON ERROR GOTOQ 3650
ASSIGN# 3 TC af
RERD# 3,1 ; A7.AR8.ARS
REHD# 3,2 ; AzZ%
READ# 3.3

FOF ARl=1 TO WY

FOR R2=1 TO 6

RERD# 3 ; A%C(A1.,A2)

NEXT R2

NEXT A1

QFF ERROR

GOTO 3916

OFF ERROR

CLEAR @ DISF "TROUBLE WITH
FILE"

DISF "TRY AGARIN (T» OR CRER
TEAC>" @ INPUT VY%

IF Y$="T" THEN 3530

IF Y$<{>"C" THEN 3896

ON ERROR GOTO 388¢@

CREATE A%.,12

Rc=G & AB8=@ €& A9=0 @ A2$=""
€ AZSLUWS, WSI=" ™

OFF ERROR
DISP "SUPFLY CENTER COORDIN
DISP * ENDLINE TO CONTINUE"

@ INFUT Ys¢
HE=FNL9CRE)
A9=FHNLE8CAS>
ON ERROR GOTO
FOR Al=1 TO WS
FOR Az=1 TO 6
ASCAL,AZ>=8
NEXT A2
NEXT A1l
ASSIGN# 32 TO A%
A=FNRB (1)

OFF ERROR
GOTO 3918
CLERR @ DISP
€ BEEF €@ STOF
FNA1=0

GOTO 3926
FNALI=1

FN END

DEF FNARACI)
PRINT# 32,1 ; A7.A8.A%
PRINT# 3,2 ; A2s
PRINTH# 3.3

FOR Al=1 TO WS

FOR AZ=1 TO 6

PREINT# 3 ; A9(A1.A2)>
NEXT A2

NEXT A1

IF 1<{>8 THEHW 4@4@
ASSIGN# 3 TO X
FHRAB=1

FN END

3884

"FATAL ERROR"

40aca
4a7a
46306
4690

4100
4116
4120
4130
4144
41506
4160
4176
418@
4196
4200
4218
4220
4239
42460
4250
4260
4270
4280
4z9@a
43600
4310
4326
4338
4340
4359

4350
4370
4380
4396@

4400
4a41@
442@
4430
4440
4450
4460
4470
4430
4490
4500
4518
4520
4530

45480
43558
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DEF FHRTCA$)

fe=1

IF RE>A7 THEN 41:z@

IF FNASC{AREI=A$LC1.43 THEKN 41
29

AG=RAE+1

GOTO 4684

FNA7=RA6

FN END

DEF FNRA3C(I)

IF I1>A7 THEN 42z23@

IF 141 THEN 423¢@

IF 1=A7 THEN 42Z@
R2$LI1%4-3, 134J=FNR$ (A7
FOR R3=1 TO 6
ASCI,A3»=A3(A7. A3’

NEXT A3

A7=A7-1

FNA3=1

FN END

DEF FNA4C(I)

IF I1>A7+1 OF I<1 THEN 4528
IF I>W9 THEN 4526

IF I1<>A7+1 THEN 4356
R2$CI1%4-3, I%x41=" "
FOR A3=1 TO S

A9C1,AR3>=6

NEXT A3
A2CI.6)=FNRSC(" ">
A7=A7+1

CLERR & DISP "STATION NAME
- “;FNAS$CI) @ INPUT Y%

IF LENC(YS$)=0 THEN 44206

IF LENCY$)>>=4 THEN 43964
Y¢=Y$L" " @ GOTO 4370

IF FNA7(Y$L1.,43)<>A7+1 THEN
4356

AZ¢LCIX4-3, 1%40=Y$L[1.4]

GOTO 4356

A=A9C1,1> @ A3CI.,1>=FHDC"P
ARRIVAL")

AR=R9C1.,2> @ HIC(I.2)=FNZ("P
WEIGHT")

A=A9CI,3)> @ AFCI,3I>=FND("E
ARRIVAL™ )

A=R9(1,4) @ A3C(I.,4)>=FN2("S
WEIGHT"?

A=A3(I1.5> @ ASCI,5)=FNZ("DU
RATION"D

CLERR @ DISP "DESCRIPTOR -
";FNASSCRI(T. 62

INPUT Y%

IF LENCY$>=0 THEN 4516
ASCI,.6)=FNASCY$> €& GOTO 447
@

GOTO 4536
FNAR4=0 @ GQTOC
FHA4=1

FN END

DEF FNASC(A%$)O

4540



45c@
4dl !
4580

4590
46H0
4¢€1@

4620
4630
4640
4650
4660
4cve
4626
4690
4700
4710
472@

4730
474n
475@
4760
477@
4750
4790
4800
4810
4€20
4830
42840

4850
4860
472
48243
4850
4989

4210

4520
4930

4940
4950

4566
4870

4526
43885

42¢€¢

IF LENCA$)>=4 THEN 4586
Af=A$L" " @ GOTO 4568
FHAS=CCNUMCASL1, 1 3> X256+NUM
CASL2. 200 0 X256+NUMCASLE3, 3>
2X256+NUMCASL4.4T)

FN END

DEF FHAS$(1>

FNAS$=CHR$C(I DIV 16?’?;163&
CHR$ (I DIV 65536 MOD 2%5€:r%C
HE${1 DIV 256 MOD 256)&CHRS$
CI mMoD 25g>

FN END

DEF FHASCI)

DISPF "STATION - “:FMA$C(I>
DISP “F ARRIVAL "
A=FND2C(ASCI. 1))
DISF “P WEIGHT “;AS9{I,2>
DISF "S ARRIVAL *“;
A=FND2C(ASC(I.3>>

DISP "S WEIGHT ";RA9C(I1,4>
DISP "DURATION ";AS{I1,5>
DISP "DESCRIPTOR - “;FNA9$(
A2CI, 62

FNRS=1

FN END

DEF FMARG&CI)

PRIMNT "STATION - “;FHA$CID
PRINT "P ARRIVAL "
A=FNDG(ASCI, 1))

PRINT "P WEIGHT ",;A9(I.2)
PRINT “S ARRIVAL *;
A=FND3(ASC(I.3)>3>

PRINT "6 WEIGHT “i;AS9CI.4:
PRINT "DURATION ".HQCI;S)
PRINT *“DESCRIFTOR - “;FNRAS$
(ASC(I.62)

GOSUE 6826

PRINT

FNAS=1

FN END

CLERF
EISP "HYF8S SERVICE FROGRAM
BISP " STRTIONS - A

DISP w
LTER STATION®
! RECORD"
HRLTER TR

DISF

DISP " MODEL -
AVEL MODEL™

DISP
DISF " EVENTS
EVENT™
DIsp *

DISFP *
LOCATE"
DISP *
DISP " GET PICK
ODFLOT PICK™

DIsp ¢

Ell

ON KEY# 1,"STATIONS"
a6@a

BUILD AN

RECORD"
CHAIN TO

FROGRAM"
PRINT A

LOCATE

PICK FIL
GOTO S

A
D
D
Dy

wn

@
%]
96295
Se3a

o
—
= D

(3]

ne4n
S@asa
5060

2eva
56080

2 ON KEY#
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gN KEY# 2.," MODEL" GOTQ 5&7
gg KEY# 3.," EVENTS" GOTO €1
?g KEY# 4," LOCATE" GOTO &8
ON KEY# 5,"GET PICK" GOTO &
apo
OFF KEY# 6 @ OFF KEY# 7 & O
FF KEY# &
KEY LABEL
GOTO 5@56
E%EHR @ DISF "STHTION UPDRT
A=FNS1 (@)
DISP @ DISP “"THE CURFKENT &7
ATION FILE" & DISF “"HRAS":S;
"STRATIONS"
DISP @ DISP “ADD - AOC A
NEW STATION"
DISP "DELETE - REMOVE A STA
TION"
DISP “"CHANGE - CHANGE STRTI
ON INFO"
DISF “EXIT - RETURM TO MA
STER MENU"
DISF "SHOWALL- FRINT ALL ST
RTION INFO"
DISP "“SHOW - PRINT SELECT
ED STAS™
1,“A0DD" GOTO SZ€9
GOTO S34

OH KEY# 2,"DELETE"
a

ON KEY# 3.“"CHANGE" GOTO
a

ON KEY# 4,"EXIT" GOTO 5246
ON KEY# S5, "SHOWARLL" GOTO S5z
ga

ON KEY# 6,"SHOW" GOTO 55248
OFF KEY# 7 @ OFF KEY# &
KEY LABEL
GOTO 5236
A=FNEB(8)
GOTO 4898
A=FNS4(S+1)
GOTO Seé6
GOSUE 68286
FOR I=1 7O S
A=FHNS6(I1)
PRINT

NEXT I

GOTO Sece
CLERR @ DISP
ON TO DELETE"
INPUT Y$

IF LENCYS$>>=4 THEM 5386
Y&=Y&&" * @ GOTO S53ew

DISP "RRE YOU SURE (Y~s/N>" @

INPUT Y18
IF Y1$C1.13<>"Y" THEN S8g@

545

"NRAME OF STATI



A

252e
S53@
5540
5556

55&0

S57e
Siea
S598@
5600
S5¢€1@
S5ez@
S5€3a
5648
565
56€a
D6V
S680
S¢€on
S7ee
Sv1ia
5720
5730
o746

gl
Svea

57708
S7¢ea
3796
Seen
se1e
Seza
5836
5646
5858

p=3-1 1)
Sgva

Sega

A=FNST(Y$)

IF AR>S THEN 5420

A=FNS3<A>

GOT0 Seco

DISF “NO SUCH STATION*

DISP “PRESS ENDLINE TO CONT
INUE" & INPUT ¥#

GOTO Sace

CLERR @ DISP “NAME OF STATI
ON TO UPDATE"

INPUT Y$

IF LENCY$)>>=4 THEN 5496
Ye€=Y$L" “ @ GOTO S547e
A=FNS7(Y$)

IF AR>S THEN S4z6

A=FNS4 (A

GOTO Sesa

DISPF "NO SUCH STATION"

GOTO 5656

DISP “CONTINUE(Y- N>" & INPU

T YS$
"CONTINUEC(Y~-N2>" @ INPU

DISP
T ¥s

IF Y$:>"%¥" THEHN S8e@

GOTO Scaa

CLEAF @ A=FNSS{J>

DISP “PRINT" @ INFUT Y¢

IF Y$<>"Y" THEN 56408
A=FHSE(J>

J=Jd+1

IF J>S THEN SB68

GOTO StScs8é

CLERR

ON ERROR GOTO 5730

ASSIGN# 2 TO "MODEL*™

RERAD# 2 ; DS¢(1.V3O

OFF ERROR

GOTO 5869

OFF ERROR

CLERR @ DISP "TROUBLE HCCES
SING MODEL FILE"

SI$§ “CRERTECC)> OR TRY AGHI

{ o

IgPUT Y$@ IF Y$=T" THEN Sé
v

IF Y$<>"C" THEN 4890

ON EFROR GOTO S7&6

CREATE "MODEL".2

A=FHMI1 (R

ASSIGN# 2 TO "MODEL®

PRINT® 2,1 ; DSCO,V30)

OFF ERROR

GOTO Sgea

?IgP "FRTAL FILE ERROR" @ S
o

CLEAR @ DISP "MODEL UPKEEP"

QISP @ DISP " SHOW - SHOW
VYHLUES IN MODELS"

DISP & DISP " SHOWALL- PRIN
T MODEL VALUES"

HYP85/22

DISP @ DISF " CHANGE - CHAN
GE MODELS"

DISP @ DISP " EXIT - RETU
RN TO MASTER MENUY

ON KEY# 1." SHOW" GOTO €009
ON KEY# Z,"SHOWALL" GOTO 6@
60

ON KEY# 3." CHANGE" GOTO #£1
1215

ON KEY# 4." EXIT" GDTO S22@
OFF KEY# S @ OFF KEY# € @ O
FF KEY# 7 & OFF KEY# 8

KEY LABEL

GOTO 5576

ASSIGN# 2 TO *

GOTO 4896
CLEARR @ DISP "MODEL NUMBER
<1 70 3»"
INPUT 1
A=FNMZ2(1)
DISP “MORE
t 3

IF vg="y"
GOT0 S8c@
FOR I=1 TO 3
A=FHM3CI)>
NEXT I

GOTO 5866
CLERR & DISF
€1 70 33"
INPUT 1

(YsN2" @ INPUT Y

THEN 68068

“MODEL NUMBER

DSC2, ¥R ()
INFUT ¥

“ARRIVAL UPDRT
"THE CURRENT HR

A=FHM4 (1)
PRINT# 2,1
DISF "MORE (Y/N>" @

t 3

IF Y¢="Y" THEN 61a@

GOTO S8c6

CLEARR @ DISF “ARRIVAL FILE
MANAGEMENT "

DISP "FILE NHAME?"

INPUT F¢

A=FNRI1(F$)

CLERR @ DISP

EM

DISP @ DISP

RIYAL FILE" @ DISF “HRAS";AY¥
i "ARRIVHLS"

DISP @ DISP *"RDD - ADD H
N RARRIVAL"

DISP “DELETE - REMOVE AN AR
RIVAL"

DISP “CHANGE - CHANGE ARRIV
AL INFOQO"

DISP “EXIT - RETURN TO MA
STER MEHU"®

DISP “SHOWALL- PRINT ALL AR
RIVAL INFO"

DISP “SHOW - PRINT SELECT
ED ARRIVALS"

DISP “CENTER - CHAMGE CENTE

R COORDS"



ON KEY# 1,"RDD" GOTO 6436
ON KEY# Z,"DELETE" GUTO 64¢
a

ON KEY# 3,"CHANGE" GOTO 655
%)

ON KEY# 4,"EXIT" GOTO €510
ON KEY# 2,“DELETE" GOTO €4¢
e

ON KEY# 3,"CHANGE" GOTO 655
a

ON KEY# 4.“EXIT" GOTO 6€18
ON KEY# S."SHOWALL" GOTO €€
2a

ON KEY# €&, "SHOW" GOTO €718
ON KEY# 7,"CENTER" GOTO €7S
e

OFF KEY# &

KEY LABEL

GOTO s42@

IF A7=WS THEH &z1@
A=FNA4C(A7+1)

GOTO 6216
CLEAR @ DISP “ARRIVAL STATI
OH HNAME" & INPUT Y$

IF LENCY$2>=4 THEN €498

YeE=Y¢8" " @ GOTO 6470

R=FNR7(Y$)

IF A=A7+1 THEN €524

DISF "HRE YOU SURE (Y- NM" @
INFUT Y1

IF Yis$C1,13>"Y" THEN e21@

R=FHR3(A» & GOTO 6210

DISF "NO SUCH STHTION"®

DISPF “ENDLINE TO CONTINUE"
@ INPUT ¥Ys$

GOTO €21@

CLEAR €@ DISP "ARRIVAL STATI

ON NRAME" @ INFUT Y€

IF LENCY$2>=4 THEMN €580

Y$=Y$&" " @ GOTOD €5€9

AR=FNA7(Y$)

IF R=RA7+1 THEN €520

A=FNR4(A> @ GOTO €214

A=FNRA(B)> €& GOTO 489a

GOSUB 682@

PRINT "CENTER®

AS=FNL&C(RB)

AS=FNLS (A9

GOSUB é82@a

FOR I=1 TO0 A7

A=FNAECI)

NEXT I

GOTO €210

CLERR € DISP “ARRIVAL STATI

ON NAME" @ INFUT Y¢

IF LENCY$)>>=4 THEN 6720

Y§=Y$e" "
R=FNAV(Y$>

IF A=A7+1 THEN €528

gLEﬁR @ A=FNAS(R) @
@

GOTO €5
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CLEAR ® DISF "SUPFLY CENTEFR
COORDINATES"

DISP * ENDLINE TO CONTINUE™
@ INPUT VYs

ARE=FHNL9(AB>

A9=FNLB (A9

GOTO €52@

! LOCRTION ROUTINE

CHAIN “LOCATE"

PRINT "JXXXXxxidirdredssdsk

IXAXEIXXXIAIE" @ RETURN
L9$="LART *“

LB8E$="NORTH"

L7$="SOUTH"

RETUEN

LI9$="LONG “

LB8E="WHEST *

L7$="ERST *

RETUREN

CLERR @ DISP @ DISP @ DIsP
"GET FICK"

IF S=-1 THEH 8844

ASSIGN% 1 TO *

S=-1

DISP "LORD IN HP 85 TAFE WH
ICH HOLDS"

DISP " THE PICK FILE YOL WI
SH TO LIST"

DISF " STRIKE THE 'CONT' KE
Y MWHEN YOU"

DISF “ HRVE THE NEW TAFE PR
OFERLY"™

DISP " LORDED"

PRUSE

OFF ERROR

GOTO g16a

CAT

DISP “FILE SPEC ERROR"

DISP "TRY AGAINW®

DISP "PICK FILE NAME®

UT Vs

0N ERROR GOTO 8694

RSSIGHN# 1 TO Y$

OFF ERROR

PRINT "FILE - ":¥$ @ PRINT
REARD# 1.1 ; K@,Kz

PRINT K@;" SETS OF FICKED P
CINTS"

PRINT

FOR I=1 TO K@

PRINT & PRINT @ PRINT

#9;1

READ# 1.1I+1 ; K2
READ# 1 ; K1.KS.,Kis
RERD# 1 ; K2,KE€,KZ2s¢
READ® 1 ; KI.K?7.,K3s
RERD# 1 ; K4,.KES,Kas
RERD# 1 ; KS5%.01.02
PRINT USING 8245

",KS

@ INP

“SET

S "POINT 1



8245
8z58
8260

8zZ€95
gzve

827V%S
gzge

8285
g29a
8295
8300
g2lae
gize
8330

83408
g35@
8358

83ve
90060

IMAGE K.2X,"VALUE=",DD.DDD

A=FND3(K1+86488)
PRINT USING 8245
*,Ké

A=FND3(K2+E€4080)
PRINT USING 8245
*,K?

A=FND3(K3+8€6400)
PRINT USING 8245
“,K8

A=FND3(K4+8€6400)>

€ FRINT
; "POINT 2

PRINT
"POINT 2

e PRINT
i "POINT 4

@ PRINT

- R

PRINT ®"DESCRIPTOR - ";KS$
PRINT “DR16@ #";01

NEXT 1
PRINT @ PRINT
ASSIGHN# 1 TO x

CLERK @ DISP @ DISFP “MORE ¢

Y/N>" € INPUT ¥$

IF vY$="Y" THEN 8064@

DISP "PLEASE INSERT THE ORI
GINARL" @ DISP " HYP8S-LOCAT
E TRAPE AND STRIKE"

DISP " 'CONT' WHEN THE TAPE

1€ RERDY"
PRUSE
GOTO 4858

HYP85/24
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DO

J
‘0
oy

zen
310
324
33a
240
356
2606
37
&4
394
4006
41@
420
43¢
444
456
460
474
450
4%
o006
Sle

520
536
540
Sou
S5eR
570
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BASIC-LANGUAGE LISTING OF "LOCATE"

OQFTION BRSE 1

Wo=1%5

WS=W3%4

DIM AC2S.,. S, 205,725, V(5.5
DIM IsCzeSy V IMPORT
OIM CZC3>»,C03¢3>,C1(4.,4)
OIM ROC1IS, &

[lIN RE' ls.U--J

oImm H“f[n@]

DIM KC25,5%

OoImM u\-q»

DIM 1(3@>

Pa=1 75 | POS

Re= 16 ' RMSCUT
Fi=1.5 ' RMSUN1

F2=32 ' RMSW2

Fd4=2 | NRES

t RS PMSHMIN

! Re OLD RNMS

I R? IS RMS

I R2 IS RR

I RO9=JIERC

! F1 15 NFREE

Fz=.812 ' EIGTOL

We=1 | DISWI

W7e=2 ' DISHZ

We=5w | DISCUT

Ea=26 ! ITRLIM

Bi=.1@d4 t DOUIT

Bz=7 | DAFI¥

BE3=12 ! DEMAX

Bd4=.5 | DZAIF

BS=1 | SHWT

Be=.9 { DAMP

BE7=.681 ' DRGT

Eg=-5 | FMA1l

B9=3.89 ! FMBE1

Ca=a  FM21

Ci=@8 ! FMD1

C2=212 ' FMBEK
C3=-.76%5 ' FMAZ
Ca=2 . 0826 ' FMBZ

CS=8 ¢ FMZ2

Cé=6 ! FMDZ

Ce=7 ' Z2TR

C8=.25% ! RDEERR

Cos=1 ' ERCOF

Eé=1 t KINFO

ES=.82 ' RBACK

Ez=.6 | BRCFARC

E3=25 ! MAX M
T9=.008aaa1 ! ZERO THRESHOL
D

! Q9 IS ITERBTION COQUNT
1 E4 1S KDF1I¥

1 N9 IS HLAST

! Da IS OONE

1 G6 IS FIRST ARRIVAL
I @@ 1S SECOND ARRIVAL

 s3@

S%a
66n
610

€20
636
€40a
656
660
670
588
6oa
706
71@
vze
73@e
748
758
760
770
781
794
8004

21
8za
236
84u
856
8¢u
8706
884
8590
Sea
Slia
Sza
970
9406
954
966
Sva
986
9506
16ua
1610
1620
1830
1840
16542
1660
16706
1@e8nm
18906
11066

- b b b et
e s b b bt
DI VRO R
DI DD

Y V9C) ANWD D9 HRE TRAVEL

! MODEL ARRAYS

DIM V9(3.5).,09(3.5)

DIM H1¢(3.,5>,H2(3,55,H3C6E,H4
(62, HS(5>

U HYCMODNUM, LEV)O)=NIDTH

I H2(MODHUM, LEV) =S

U YSCMODNUM, LEV)=VELOCITY
! DS(MODNUM,LEV)>=DEPTH

!

{

{

i

S=-1

DIM SsCzo6)]

DEF FNS$CI)

IF S=-1 THEN S=FNS1<0:>
FHS;:" "

IF I>S THEN 78@

IF I<1 THEN 784

FHS¢=5¢C1%4-3, 1%41

FN END

DIM S§C312

FOR I=1 TO 31 @ S(I)=8 @ NEX

T1
DEF FNS1C1)

IF I=6 THEN 9S2&
ON ERROR GOTO €9
READ# 1.,1I+1 ; SO
OFF ERROR
S1$=FNS$(I>
FNS1=1
GOTO S7e
OFF ERROR
FNS1=8
GOTO 97e
ON ERROR GOTO 89@
HESIGH® 1 TO “STARTNS®
FERD# 1 ; S.S%
OFF ERROR
FNS1=8
FN END
DEF FNS7<(A%)
S7=1
IF §v>S THEN 1836

IF FNS$(S57)>=A% THEW 1030
§7=57+1 € GOTO 10066
FNSV=S87?

FN END

DEF FHNNC(AD

INPUT QO%

IF LENCQ@$)>=8 THEN 112@
E1=VAL (O%)

FNN=E1

E1=0

GOTO 1140

E1=1

FNH=8

FN END

DEF FNZ(AS$)

Lan e
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* DISP

CLERF, @ DISF Ag:" viH
UHi=FNNCA>

IF Ei1=1 THEN 121@

A=u1

GOTO 11660

FNZ=HA

FN END

DEF FNDICIS

D3=1-6@

DS8=INT (DS
DA=INT((DS-D3>%5058B+ S /10
an

Ds=02- €@

D7=INTCDE)
DS=INTC(.S5+<0S-D7 2%
L7=0pv7-z24

DE=INT(D?)
D?P=INTC.S+(D7-DEXX24)
FND1=1

FN END

DEF FNDZz<I>
I=FNDO1CID

géSP USING 132wv De.07.De.
IMAGE "DARY-",DDD.XX.zZ22,": ",
22,22 .00D
FHbO2=1

FN END

DEF FHND3CID>
I=FND1CI>

PRINT USING 13&8w9 .,
;09

FHOZ3=1

FN END

DEF FNDCAS%)
CLEAR @ DISF
DS=FND2CA>

De.07.D8

“TIME OF ".R¢

DISP “"CHANGE C(Y~sN>" @ INPUT
Ye

IF Y$<>"Y" THEN 1579

DISP "DAY"Y,De @ DS=FNN(1) @

IF E1=8 THEN D6=D5
DISP "HOUR".D? @ DS=FNN(1)
@ IF E1=0 THEN D?=D5S
DISP "MIN",DE €@ DS=FNHNC(1)> @
IF E1=0 THEN D8=DS
“SEC",.D9 @ DS=FNN(1)> @&
IF E1=0 THEN D9=D5

A=((LEX24+D72Xc@+DBIXEG+DS

GOTO 1478
FND=A

E1=1

FM END

REF FNLSC(I)>
GOSUB g41@
FNLS=FNL?7 (1>
FN END

DEF FNL8C(I)
GOSUE 8456
FNLS=FNL?7(1>

™
~JMN A Sl

W wnwolowu

W0
R QNODD

Ll

J
(Y
)
Y

—

20616
2620

2630
2640
zase

2060
267va
2esn
2090
z21e4a
2118

HYP85/26

FN END

DEF FML3C(I>

IF I>=8 THEN L9=1 ELSE L9=-
1

L8=1%LY

L7=Le DIV 606

Lg=Lg8-L7%60

IF L9=1 THEHN LE$=L8% ELSE L
6%=L7¢

PRINT USING 1750 , L9$,L7.L
g.L6%

IMAGE RARAARA.X.DDZ,." D “,DZF.
po." M *,8AAAR

FNL3=1

FN END

DEF FNL&CI

GOSUE €410

FNLE=FNL3(]I)

FN END

DEF FNLS<CI>

GOSUB 8450

FNLS=FNL3<(I>

FN END

DEF FNL4CI)

}F I>=8 THEWN L9=1 ELSE Lg9=-
LE=1%LS

L?=Lg DIV 69

Le=LEe-L7%c0
DISP L9s%;"
M ¥

IF L9=1
DISP L7
FNL4=1
FN END
DEF FNLTCID

CLERR @ I=FNL4:<I)

IR ST BUPTR-FE
THEN DISP L8% ELSE

DISP “ALTER (Y-/H>" @ INPUT
V¢

IF Y$<O%"Y" THEN 2688

CLEAR €@ DISP LSs¢" DEGREES”
;L7;@ LE=FNN(L?) @ IF E1=8
THEN L?7=L6

CLEAR € DISPF L9$&" MINS";L8
;@ L6=FNN(LS8) @ IF E1=6 THE
N Lé=L6

CLEAR @ DISP Le$&" OR "&L7$

IF L9=1 THEN DISP L8% ELSE
DISP L7$

INPUT Y%

IF LENC(Y$2<1 THEN 20868

IF Y$L1,13=L8$C1,13 THEN L9
=1 ELSE L9=-1
I=L9%<(L7%X60+L8)

GOTO 1960

FNL?7=1

FN END

A=a

DIM A$LC321]
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foi = RH W0

VRN N Moo
[y
TR RY

2278
2228

2298
2360
2316
2320
2336
23482
2358
23¢H
2378
22a0
239@
2440
2410
2420
242a
2446
2450
2460
2470
2428
2490
25e0
251@
2520
2530
2540
2558
2560
2578
25ea
2598
26008
261@
26208
2638
2640
2656
2660
26784
2680

DEF FNH1C(I>

M1=09

IF 1=1 THEN 22606

FOR M2=1 T0 I-1
M3=SEFR(HZ(G3,1)-H2.G3,.M2)>>
MaA=H1 (G3, MZ22XM3 - (YS(G3, M2>X
VacdG3, I

IF mM2>=G7 THEN M1=M1+2%¥M4 E
LSE MI=M1+M4

NEXT m2

FHH1=M1

FN END

DEF FHH2(ID

M1=0

IF I=1 THEN Z3@o

FOF Mz=1 TO I-1
M3=SOR(H2C(G3, I)-H2(G3Z, M2
Ma=H1(G3,MZI¥YS(GF, N2> /M3
IF M2>=G7 THEN M1=M1+Z%tM4 E
LSE Mi=M1+M4

NEXT M2

FNH2=M1

fN END

DEF FMNA$(I)

F“Hsz L] "

IF I>A7 THEN 23&@

IF I1<1 THEN 238@&
FNAS=A2$LI%4-3,1%x41
FN END

DEF FHA1{AS$>

ON ERROR GOTO 2520
ASCIGN® 3 TO As
FEAD# 3.1 ; A7.A8,RS
READ# 3.2 ; A2s
RPEAD# 3.3

FOR Al=1 TO W3

FOR AZ=1 10 6

READ# 3 ; A9C(A1.A2>
NEXT Az

NERT H1

OFF ERROR

GOTO 255a

OFF ERROR

FNAL1=B

GOTO 2566

FNAl1=1

FN END

DEF FNRE6C(I)

PRINT “STATION - ";FNAS$CID
PRINT "P ARRIVAL ";
A=FNO3(AS(I. 1))
PEINT "P WEIGHT “;A9<1,2)
PRINT “S ARRIVAL *;
A=FNO3(ASC(T,3)>)

PRINT “S WEIGHT ";A9<C(I.4)
PRINT "DURATION ";A9CI1.5)
PRINT “YEAR “;A9<1.,6)>
GOSUER £4aa

PRINT

HYP85/27

FNAG=1

FN END

CLEAFR

: LOCATION ROUTINE

!

BEEP @ CLERAR ® DISP "NOM ST
ANDARD ORIGIN (Y~sM)"“ ® INFPU
T Y5%

P5=2 @ A=PS @ PS=FNZ("P LEV
Ca-z2y")

CLEAR @ DISF "SPECIFY ARRIV
AL FILE" @ INFPUT Y&s¢
TS5=TIME

IF FNA1(YEe$)=08 THEN 7918

Ge=1

FOR I=2 TO A7 & IF ASCI, 1)<

AS(GB. 1> AND ASCI,23<4 THEH
Ga=1

NEXT 1

IF Ga<>1 THEN G@=1 ELSE @@=

2

FOR I=1 TO A7

IF I=G@ THEN 2&ve

IF A9CT,12<A%(QB.1) AND AS{

1.22<4 THEN Q@=I

NEXT I

1=@

I=1+1

IF A9CI.,1)-A%(GB,1>>248 THE

N 787@

IF I<A? THEN 28%9

IF FNS1c<ax<{>®B THEN 294@

PRINT “BAD STATION FILE" @

GOTO 79z@

ASSIGN# 3 TO X

ASSIGN# z TO “"MODEL"

READ® 2 ; Do,V ()

ASSIGN# 2 TO *

FOR Mi=1 TO 3

FOR mz2=1 10 5

IF M2<{5 THEN H1{(M1.,M2>=09<(N
1,M2413-D9 (M1, M2

H2(M1,MZ3=Y9 (M1, M2 2RI (MLI.NM

2)

NEXT M2

NEXT M1

I1=@

I[=1+1

A1$=FNA$CI)D

A=FHS7(A1%$>

IF A>S THENW 7&ga

A=FHS1(AR)

FOR J=1 TO 9 @ A8C(I.,Jr=5c.1>
@ NEXT J

IF I<A7 THEN 38358

ASSIGH# 1 TO X
Ti=R9(GB,1)-2

Z21=C7?

Q1=A8CGB.,1)>+.3
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3510
3526
3530
3540
3558
3560
357
3580
3598
36pa
3610
3620
363@

3640

3650
3660
3678

3680
3690
3708
3v1@

Q2=A8(GE, 2>+ .3

IF ¥S$s{>"Y" THEN 3248
TS=TIME

Gl=FNLS(G12

Qz=FNLB8C(G2)

T1=A9¢CGA.1)

A=T1 @ Ti=FNDC"EVENT")
A=Z21 @ Z1=FNZ("START DEPTH
CKMI")
IF 21<&8 THEN Ed4=1 ELSE E4=0
Z1=RAES(T1)D
RI=61-66
f2=az-606
Q9=a

Da=a

N=3

No=3

RS=106000
R6=18600

DEG

GOSUE g4n6 ‘

PRINT @ PRINT “EVENT FILE "
iYes @ PRINT

! BEGIN ITERATION

B9=Q9+1

H=0

H=6

FOR I=1 TO R?
G1=A&c1.,1>2768-01
G2=R8(1.,2>760-G2
G3=C0S{QA1+G1-2)
KCI,1>»=ATNZ2(-G2*%G3.G1>

IF KCI,12<0 THEN KC(I,1)=K((1
»12+3608

KCI.2Y=111 195%SQAR(GI¥G1+G2
$¥G2¥G3IXGC3>

NEAT I

G3=K<aB.2)>

IF G3<WS THEN GZ=H8
G1=WEXG3

GZ2=W7%G3

FOR I=1 TO A?

Gi=K{1.,2>

G5=0

IF A2(1.,6>>8 THEN 3646

IF G4>G2 THEH 3648

G5=1

IF G4<Gl1 THEN 36480
GS5=.5%C0SC188¥(G4-G1)>7¢G2-G
1Y)+.5

IF ASCI.23>3 AND <A9C(I.S5)=08
OR R9(1.4>»<4) THEN 3760
M=M+1

WiMI»=8

IF R9(1.2><4 THEN W{M»=G5-4
¥(4-R9(1.2)>»

IF WC(M>>8 THEN W=W+1

I{My=1

IF A9(1.4>>3 THEN 3768
M=mM+1

3vze
3736

3740
3750
3760
3v7e
3780
3790
3800
3816@
3820
3836
3840
385a
3868
387a

3626
3890
3900
3210
3926
3930
3948
395@
3966
3gve
3988
3990
4600
4018

4020

4030
4940

4058
4860
4078
4688
4695a
4100
4110
4120
413280
4140
4156
4160
4170
41g@

4190
4200
4218
4226
423@
4240
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H(M>=0

IF R9(1,47<4 THEN HiM)=0S-4
*¥(4-R9C1.,4)>>

IF W(M>>6 THEN W=H+1
I(M>=]1+100008

NEXT I

IF M<{4 THEN 7840

IF M>E3 THEN M=E3

! HYTRV

FOR I=1 TO M

G1=1C1)>

G2=G1 DIV iaeas
G1=G1-G2*%168008

G3=R8(G1,9)

G4=K(G1,2>

G5=1

IF D9(G2.G55>=D9¢(G3,55+1>» T
HEN 32566

G5=65+1

IF GS<{5 THEN 387@
G6=8

G6=G6+1

IF D9(G3.G6>>21 THEN
IF G6<GS THEN 3518
G?=G6 @ GOTO 3960
G?=Gé-1
G8=21-D9(G3,G7?>
Go9=G8¥GB+ . 6bave1

IF G?=G5 THEN 43066
FOR J=G6 TO GS
K1=8SQR(H2(G3, J)-H2(GZ,G7>>
H3C(J)=FNH1 (J)-K1*G8~/ (WI(GC3,
JIEVO(G3, G71)
H?(J)=FNH2(J)—G8*U9(GE;G?)/
K

NEXT J
K1=Va(G3,GE¥YS(G3, 57Xk H3"
GEX-FNH1(G7>)>/(VI(G3.66>-VZ
(63,672

FOFr J=G& TO GS
HSC(J)=H3(J>+G4-VI(G3, .0
NEXT J

X2=999 .99

FOR J=Ge TO GS

IF HS5(J)>X2 THEHN 4148

IF H4(J>>G4 THEN 4140
xX2=H5C(J>

K=J

NEXT J

IF G4<K1 THEN 4218
ACI,2>=H5C(K)

AT, 3>=1-V9(G3,K)>
ACI,4>=-SERC(HZ(G3,KI-H2(G3,
G722/7(VICG3,KIXVIC(GI,G72)
R(I.,1)=-V9(G3,G7>,V8(03.K)
GOTO 4954

IF G7<>1 THEN 43@a
K1=SOR(Z1%21+G3%G4)>
E3=K1-V9(G3,1>

IF K3>=X2 THEN 41¢<@8

3950



ACI,25=K3

AT, 3,=64-(V9(G3.17%K1)

AR(I,4)>=21/7CV3{G3,12%K1>

ACTI. 12=64-K1

GOTO 4956

K1=G4

K2=G4*¥5:8~-21

K3=K1-SRR(K1XK1+GS)

K4=K2/SQR(K2XK2+G9>

K5=K3*K3

Ke=K4*K4

K?=G8%K3/SQR(1.86688B1-KS)>

K8=GB8¥K4-/SQR (1 .88081881-K&)

FOR J=1 TO G7-1

K7=K7+H1 (63, 1> XK3/SAR(H2(G3
:G?)/HZ(G3, J>~-K5)

K8=KE+H1(G3. J)XK4/SAR(H2(G3
sG?r7H2(63, JI-Ke?

NEXT J

Ji=@

Ji=Jd1+1

IF K?7-K8<.B2 THEHW 4628

21=K2+(G4-K8)*(KI—KZ)/(K?-K
3

M2=M1-/SRR(M1%XM1+G9)

MI=MZEMZ

M4=GExMz-SQR(1 . 00BRA1-M3)

FOR J=1 TO G7-1

MA=M4+H1(G3, JIEM2/SAR(H2(G3

»G72/7H2(G3,J2-M3> @ HNEXT J

MS=G4-M4

IF RBS(MS2 (.82 THEN 4€Se

IF M5>8 THEHN 4576

Ki=mM1

K7=M4

GOTO 459@

Kz=M1

K8=M4

IF J1<16 THEN 4618

IF 1-mz2<. @882 THEN 4658

IF J1<25 THEN 4438

Mi=C(K1+K2)-2

M2=M1-SQR{(MI1XM1+G9)

M3=M2iMc

IF 1-M2> .68802 THEN 4740

MS=FNHI1(G7>+G4/V3(G3,G7)

IF G7=G5 THEHN 465@a

IF M5>=XZ THEN 4168

ACL.25=M3

ACI.3>=1,V3(G3.G7?)

ACI.4) =8

ACI, 1)=.99999399

GOTO 43956

MS=G8/(VI(G3,G72XSORC1-M3>)

FOR J=1 TO G7-1

MO=MO+H1 (G3, HDXVI(G3,G7)r (H

2(G3, JO)ISOR(H2(G3,G72/H2(53

> J>=M3>>

HEXT J 4

IF G7=G5 THEN 48080

4790
4860
4818
4820
4830
4840
4850
4850

4870
4888
4890
4900
49180
4920
4930

4940
4950
4958

4978
49806
4990
S0ea0
Seie
Seze
Se3e
5648
SaSe
S5eec0
Save
Seze
S5e3o
S1l0e
St11@
S120
5130
S140
5158

S1¢€@
517v@
S188@
o190
S2e0
5218
5228
5238
5240
Se25e
5260
Sz7e

o280
5298
S3ee
5310
0328
533e
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IF MS>=x2 THEN 41i&@
ACI.,2>=M5

Ki=SOR¢1-M3)

K2=K1¥K1%K1

K3=G8-K2
K4=G2%XM2/(VI(G3,G7 r4K2>

FOR J=1 TO Gv-1
§5=SQR(H2(GB,G?)/H2(G3,J)—N
3

KS5=K5%XKS5*%KS
K6=H1¢(G3,J2-7(H2¢G3, J»¥KS)
K3=K3+KSXH2{G3,G7»
K4=K4+KEXVI{G3.,G7 XM

NEXT J

ACI,3)=k4/K3
ACI.,4)>=C(1-V9(G3,G7  EM2XARI,
33> /CV9CG3,.G7OXKL)
ACT . 1)=MZ
RCI,1»=ASN{RCI, 1>

IF ACI,1)><@ THEN ACI.13=R(]
»1)+1€88

ACT.1>=188-RA(1., 1)

NEXT I

! GET EMERGENCE AMNGLES
! RESIDUALS., ETC.

FOR I=1 TO ™

K=ICI> MOD 10086
G3=RAB(K, 9>

Kz=1(1> DIV 1a0ee
KCI,S5)=AC1.1)
K(I.,3>=ACI.2)

IF K2=1 THEN 5126
K1=A8(K, 3)

K3=1

K(I,4)=R9(K., 1)

GOTO 5156

K1=R8(K,5>

K3=P39

KCI,432=A9(K,3)
KC(1.,4>=K(],4)-K(I,3>¥K3~-K1~
T1

ACI,1:=1

K4=R(I,3>%K3
ACT,2>=-K4XCOSCK(K. 1))
ACT,3)=K4XSIN(KC(K, 12>
ACI,4>=K3XAC1., 4>

NEXT I

FOR I=1 TO k4

Ki1=8

K2=0

FOR J=1 TO M
K2=K2+WC I XN
Ki=K1+WCIIXWIIRK D, 40K,
4>

NEXT J

IF Kz=8 THEN 7848
K1=S@R(K1/K2)

K3=K1

IF K3<RB THEN K3=R9
K4=K3¥(RZ2-R1>



53240

S3¢ca
5379
5388
5334
5408
o41@
5420

5439
5440
5458
5460
S470
S4€0
543
55aa
5510
552a
5539
5540
5556
5560
5576

5580
o598
Sena
S€19
S620
S€3n
5640
oese
Seca
Seve
5620
S5€3n
5760
5710

S720

Sv3e
5740
5750
Svee
5776
Srg-1%
5728
Seea
5616
o826
5836
5849
T&5a
SEER
Seve
s8en

W=0
Ke=@
FOFR J=1 TO M

IF W{J>= THEN 5470
KS=ABS(K{(J,4)>)>
KS3=(K5-K3%R1) /K4

IF K5>1 THEN 5466

IF K5<o THEN 5436
WCII=W{JII¥ (. 5+ . 5XCOSC180%KS
)2

K2=K2+W<J)

W=i+1

GOTD 5478

Wido>=6

NEXT J

NEXT 1

Ki1=W K2

Kz=a

R7=0

K4=0

W=6

FOR I=1 TO M

WCTII=W(T XKL
KZ2=K2+WNCIDXH(I )
R7=R7+WCIDXNCIDRKCT, 40 %K (T,
4;

IF W{I><.1 THEN 5630

W=l+1

K=I¢I>

K=K DIV 16006

IF K<>8 THEN K4=K4+1

FOR J=1 TO N

RCTL J5=ACT, JOXWCTD

NEXT J
ACILH+13=KCI,40%WCI)

NEXT 1

R7=SQR(R7?/7K2)

GOSUE &4a0

IF W<4 THEN 78480

IF (N+NS=8& OF E4=1> AND AES
(RE-R7><B7 OKR GQ2:B@ AND R7<

RS+ES THEN Do=1
IF R7>RS+ES AND NOT D@ THEHM
631@a

GOSUB 7986

FOR I=1 TO N

Ki=@

FOR J=1 TO M
K1=K1+AC(J, IDXACJ,N+1)
NEXT J

YCI)=K1

NEXT 1

FOFR I=1 TO N

AT, N+1D>=YC(1)

NEXT I

Fl=0

FOR I=1 TO N

IF 2CI>>F2 THEH Fl=F1+1
NEXT I

FCOR I=1 TO 4

og9a
Soan
591a
S926

5936
9946
o] )
S96a
5970
59860
S99n
6800
€010
6028
6030
6640
6nse
6860
6a7a
6680
€030
61002
6110
6120
6130

6148
615@
&€l160

€176
6189

6194
6z2an

6210
6220
6230
6248
6250
6260
6270
6280
62308
6360
€310
6320
6330
6346
€350

6368
6376a
6388

5391
6400

HYP85/30

Yili)=p

IF I>N THEN S=4p

FOR J=1 TO F1

YCIX=YCIX4+VCI, UDXACI.N+1D~2
£J)

NEXT J

NEXT 1

Ki=BoX .6

K.2=B6

IF G9>K1 THEN K2=Be&-2

FOR I=1 TO 4

Y(I>»=¥Y(IX>XK2

NEXT 1

FOR I=1 TO M

2=0

FOR J=1 TO N

K2=KZ2+ARC1,J2¥ACI, 1)

NEXT J

19¢1>»=K2

NEXT 1

RE=0

FOR 1=2 TO N

RE=RE+Y(IX¥Y (1)

NEXT I

RE=SOR(RS)

IF (N+NS=8 Ok Ed4=1)

Bl THEN Da=1

! FINISH HYSOL HERE
IF 21+Y<4)>>06 THEN €196

IF PS>=2 THEN PRINT “RIRGUA

KE PREVENTED"
Y(4)>=—-B4x%xZ1

FOR I=1 TO 3 @ Y<I)>)=Y(IYXE4
& NEXT 1

IF ABS(Y(4>3<B3 THEH €Z28a
IF PS>=2 THEN PRINT “DEPTH
VARIARTION DAMPED"
Y(4)=¥(42¥B3/(ABS(Y(4)>)>+B3>
RE&=R?

IF R7<RS THEN RS=F?

RS=6

RS=@

FOR I=2 TO 4
RE=RE8+Y (I XY (1>

NEXT 1

R8=SQR(RE)

GOTOD €42z9

RO=R9+1

RE&=k7

IF RS>R7? THEN RS=R7?Y

IF R9=1 THEN 6320

FOR I=1 TO 4 @ Y(I=v{IX¥(1l
-E2> @ NEXT I

R8=RE8X(1-E2)

GOTO 64096

FOR I=1 TO 4 @ YC(I)=-EZ2%Y(]
Y @ NEXT 1

R3=K2XE2

IF P5>=2 THEN PRIMNT USING &

410 ; EZ

AND E2<



€410

6420
6436
6446
€459
6460
6470
6480
€490
650a
6h1a
65z0

€538
6540
6550
65€0
6570
€580
6550
écan
6610
6628
6630

6640
66508

6650
6ecve
620
669G
67088
671@
672

6738
6740
6750
670

6EV70
6720
67906

6800
€81a

£8260
68320
€840
6852
6260
6878
€82
6ese
6928
€91a
€928

IMAGE *“RMS INCREASE - RESET
HYPO ", D.D

PRINT “ITERATION"; Q%
D2=Y(2>7111.19

D3=Y(3),C111 19%COS(DZ+01>>
IF P5<2 THEN 6570
GOSUE 849n

PRINT USING 6488 ;
IMAGE *
PRINT *

Y<1)
DELTAR T=",X,DD.DDD
“;@ A=FNL6(D2%6A)>
PRINT * ";@ R=FHLS(D3%68>
PRINT USING 6528 ; Y(4)
IMRGE " DELTR DEPTH =".22.

DD
PRINT *  RMW =";M
PRINT *  RMS =";R7

=" RE

PRINT * RR
NFREE=";F1

PRINT "

IF Do THEMN 6680

Ti=T1+Y(1)

R1=Q1+D2

Ez=R2+D3

21=214Y(4)

Na=HN

IF N=4 OR RS>B2 OR E4=1 THE
N 33&6

N=4

IF P5»=2 THEN PRINT
DEPTH FREED"

GOTO 32380

PRAUSE

GOSUB 84080

PRIMT “END OF LOCATION"
PRINT

GOSUR 84%@

PRINT

IF P5<1 THEN 7928

PRINT "EIGENVALUES"

FOR I=1 TO N

PRINT USING *DDD.DDD" ;

)

NEXT 1

PRINT 8 PRINT

PRINT “EIGENVECTORS OF ADJU
STMENT"

FOR I=1 70 4
PRINT USING 7@1@
€1,25.,V(1,35,V(1
NEXT 1

PRINT
K1=C8¥C8+RVXR7%CY
FOrR I=1 TO 4
FOR J=1 T0 I
Ci<l,J>=8

IF I<=N AND J<
IF I=J THEN C1
GOTO €566

FOR L=1 TO N
IF 2<¢L)>=@ THEN C1C(I,)=C1(1
»J2+939 ELSE C1<I.,47=C1(1.,d
YHUCIL LRV LY 27 (2L 2X2(L)

"FOCAL

PAQ!

i Vd(I, 10,V
+4)

? THEN 6912

(1,J>=959

HYP85/31

C1:l,Jy=K1
C1¢J,1>=C1
NEXT J
NEXT I
PRINT “COVARIANCE"

FOR I=1 7O 4

PRINT USING 70818 ; C1<1,1)>,
C1¢1,2>,C1(1,35,C1{1,4)
IMAGE 4<DDDD.DD.X>

NEAXT 1

PRINT

FOR I=1 TO 3

FOR J=1 T0 2 @ AC(I.Jr=C1{I+
1,J+41) @ NEXT J

NEAT 1

Mi=M

M=32 @ N=3

GOSUE 758e

FOR I=1 TO 3

Z2CI)=SER(ZC(I)

IF 2¢1)>99 THEN 2(I3>=99
NEXT 1

Ki=6 @ K2=0

FOR I=1 TO 3
K3=ZCIYXSORCV(L, I RVCL, TX+V
2, 1X¥0C2,12)

IF K3>K1 THEN K1=K3
K4=Z2CI>¥ABSC(V(3, 13>

IF K4>K2 THEN K2=K4

HEXT 1

IF K1>399 THEN K1=99

IF K2>99 THEN K2=9%

FOR J=1 TO 3

Cz(Jr=0 € C3<(JO=0
K3=SBR(VIL1, IDXVCL, do+W (2, 1)
¥z, 4

IF K3=0 THEN 7349
C2CII=ATNZ(-VC(2, d>, V1, d0)
C3(J)=RTN2C(V(3,J»,K3)

IF C3(J>>-1 THEN 7338
C3¢JI)==-L3CD)
Czacdr=Cact)+1860

IF €C2(Jr<@a THEN C2(Jr=Cz2(.DD
+360
NEXT J
PRINT *

EII
"ERRORS #

g?INT

FOR I=1 TO 3
K1=SORCCICI. 1))

PRINT USING 7408 ; K1.,Z<I>,
C2¢1»,C3CI)
IMARGE 0D.DDD." #".DDD.DD.X.
DDD, X, DO

HEXT 1

K1=SBR(C1(4.,4)>)

PTINT USING "DD.DDOD, X, A"

K "l*il

#ERFEOR ELLIPS
SERR RZ DI



7440
7450
r4sa
7478
7488

74980
75aa
¥51e
7526
7v53a
7548
7550
7560
vovea
7580
759
7680
7Eln
7620
7630
7640
7658
7668

7678
7680

resa
77ee

771ie

°r28
738
7740
7758
vvee
7778
7788
7798
7806
7’8160
782@
7830
784@

7e850
7860
7gve
Fg-1-1%
rg90

7906
7910

PRINT

FOR I=1 TO M1

K=I<I) MOD 10808

Ki=I¢I) DIV 10808

PRINT “¥X3x3" @ PRINT FNAS$(
K5 "R R R XXX KR XX XXX X SRR AR X
XEX¥2® @ PRINT “Xxixy®

IF K1=8 THEN 7570

2‘:"9“

KS=A9(K,3)

K6=A8(K,5)

K4=A3(K,4)
K2=C(ASC(K,3)-T1)/PI+T1
KI=A9(K,6) MOD 65536

GOTO 7636

Z$="p*

KS=A9(K,1)

K6=AS (K, 37

K4=A3(K,2)

K2=A9(K, 1)

K3=A9(K,6)> DIV 6553¢
Z1$=CHR$(K3 DIV 256)
22$=CHR$ (K3 MOD 256>

PRINT "DIST AZM AN Ps/S W*
PRINT USING 7670 ; K(K.,2),K
(K.12,K(1,5),21%,2%,22%,K4
IMAGE DO.D.X,DDD.X.DOD.X.R.
A.A.X,D
PRINT @ PRINT "(TOBS -TCAL
-DLY =RES)> WT"

i

PRINT USING 7710 ; KS-T1.K(
1,35,K&.K(1.,4),WI)

IMAGE DD .DD,X,.0D.DD,X,D.DD,
X,0D.D0O.X.D.DO

]

|
PRINT

e TS

{

NEXT 1

GOTO vS26

PRINT “ERROR ERIT" @ PRINT
“"WEIGHTED PHASES HRE INSUFF
ICIENT®

PRINT " FOR A SOLUTION"
GOTD 7926

PRINT “ARRIVAL AT “;FNA$CI)
;" IS TOO LRATE" € GOTO 7928
PRINT “STRATION “";A1$;" OF T
HE ARRIVAL LIST"

PRINT " DOES NOT APFEAR ON
THE STHTIONH"
PRINT " LIST" @ GOTD 732@
PRINT "TROUELE OFENING RREI
VAL FILE"®

¥920
7930

79480

7956
79686
7970
¥980
7998
8060

ga1e
g8e82a
8030
28046
8850
86604
ee706
agea
8090
8100
g11a
g12e
8130
8140
8150
8168
8170
8188

8190
8z2v8

gzia
8220

8230
gz4a
8250

8260
8ezve
g280
a8z98
g3aa
g31a
832a
832a
8340

835a
830
837e

2330
8390

HYP85/32

GOSUE 8480

PRINT TIME-TS @ PRINT @ PRI
NT € PRINT @ PRINT
CLERR @ DISF @ DISP @ DISP
“CHAIN TO HYPES™ @ INPUT VY&
IF Y$<"Y" THEN 271e@

CHRIN “HYP85"

! SUBROUTINES

I TS=TIME

FOR I=1 TO N

FOR J=1 TO N @ V(I,J>=8 @ N
EXT J

(I, I1)=1

NEXT I

ug=0

U9=NX(N-13-2

Us=ug+1

FOR J=1 TO N-1

FOR K=J4+1 TO N

Ul=8 @ U3=p @ UZzZ=@

FOR 1=1 TO M

Ul=U1+ACI, JOXACT, K>
U2=U2+AC1, DXACT, SO
UI=US+AHCI.KIXA(T. K)

NEXT I

IF U2>=U3 THEN 817e

U=8 € U4=1

GOTO 8210

IF UzZxU3<=T9 THEN 8235@

IF U1/U2%CU1-7U354<=T3 THEN &

288
US=SAarR(4xU1xLI1+U

Uz2=uz-u3 e
2xuz2)

U=SGR(CUS+U2>/7(2%USH)> @ U4=
U1.-(usSxu)

FOR I=1 TO M

U3=ACI.Js @ ACI.,J)=UxuU3+U4%
ACI.K> @ ACI,KIi=-U3%U4+UxAY
I.K>

NEXT I

FOR I=1 TO N

U3=VCI,J) @ VI, Jr=UxU3I+U4x
VCILK) @ VC(I,K)=-U3xU4+UxV(<
1,K)>

NEXT 1

GOTO 8298

ug=ys9s-1
NEXT K
NEXT J
IF uUs>e
FOR J=1
uz=e
FOR I=1 TO M @ UZ=U2+RALI, >
¥ACI,J) @ NEXT 1
ZCJ)=5GR(U2)

IF U2<=T9 THEN 83t@a

FOR I=1 TO M @ ACI,J>=A{1.,J
2/72(J) @ NEXT 1

NEXT J

RETURN

THEN €048
TO N
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£4@0 PRINT "XXEXdkkkE¥TXrrA¥ ¥ ity
XEEXXXEXLKXX" @ RETURN

2410 L9¢="LARAT *

8428 LB8$="NORTH"

£4320 L7$="SOUTH"

8440 RETURN

8450 L9$="LONG "

8468 LB8$="WEST "

eqve L7$="ERST *

8488 RETURN

8498 A=FND3(T1)

85688 A=FNLE(Q1%66)>

8518 A=FHNLS(G2%x6@)

8528 PRINT USING 8538 ; 21

8532 IMAGE “DEPTH - *,DD.DDD

8548 RETURN

ES SO FS LT L2022 2SS TSP S



