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PROGRAMMING DETAILS

The program is written in ASA FORTRAN
IV and consists of the main program (MAIN)
with 14 subroutines. Subroutines SETUP,
PLOT, GRID, SCALE, and OIS are microfilm-
dependent and therefore must be replaced with
the equivalent routines written for the high
resolution plotting device available at the
user’s installation. The calls to these sub-
routines are flagged by comment cards in the
program listings to aid in this conversion.
Users may implement the program with page
plotting capability only (though this is not
recommended) by simply deleting the micro-
film dependent subroutines and the calls to
the same.

Subroutine CALC is available in two ver-
sions. The first version, listed on page 7, di-
rectly calculates the elements of the projection
vector, ag, for each observation vector xj;—
hence the projection vector is calculated anew
for each observation vector. The second ver-
sion, listed on page 6, uses the pre-calculated
values of aj, stored in the matrix Fstar

(listed on pages 18-26). Either version of the
subroutine may be used: the first version
having the advantage of smaller core require-
ments, and the second version having the ad-
vantage of much faster execution times but
larger core requirements (about 5000 36-bit
words).

The present version of the program allows
up to 250 observation vectors, 50 variables,
and computes 99 plotting points per observa-
tion vector. This version requires approxi-
mately 58K words using the second version of
CALC. By reducing the number of observa-
tions allowed from 250 to 100, the core require-
ments are reduced to about 42K words. Note
that these core requirements include the micro-
film dependent coding, which is about 5K. Re-
duction of the program to a core requirement
of 32K (ideal for many installations) could
easily be achieved by reducing the number of
observation vectors: to 100, using the first
version of CALC, and eliminating the micro-
film dependent coding.
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3 C PROGRAM MDPLOT
4 C 1 SOUTHERN FUREST o XPEKIMENT STATION FOREST SERVICE USpa 1
5 C I WARREN NANCE, GEOQRGE KcITHrs ANL BONNIE POLMER 1
o C 1SS TR SR RSP NRS 2 SRS SNSRI S FRT RSP ERSSSETEIRSR ISR RIS ¢SS 898!
7 C Aok Kok K kKR kR
) C * PURPUSE *
9 C kKRR
1y C THiS PROGRAM GRApPHICALLY PRODUCE> THE ANUREWS' PLOTTING METHOD
11 C ok KRRk
12 C * METHOD *
ls C e Ok KRR K
14 ¢ THiIS McTHOU FOR wULTI=IMENSIONAL PLOTTING WAS ADAPTED FROM
15 C THE FOLLUWING PAPER.
1o C 1972+ ANURtWSs D.Fe PLOTS OF HIuH DIMENSIONAL DATae BIOMETRICS
17 C 28e¢1c5 =36
ly C A A K ok K g K K kK
1y C * CARD ORDER *
2y C EFTEFT T E T e ey
21 C MICRUFILM CARD
22 C ols CARDS (OPTIUNAL)
2% C TITLe CARD *xkk¥
24 C UBSERVATION NAME CARLS (OPTIONAL AFTER 15T PROBLEM) *
25 C VAKIABLE NAME CAxDS (OPTIONAL) * REPEATED
20 C INPUT FORMAT CARu  (OPTIONAL AFTuR 1ST PxOBLEM) * FOR
27 o UATA CARUS (OPT,ONAL AFTER 1ST PROBLEM) * EACH
24 C PLOT CARD * THIS ANu LABEL CARD REPEATED * DATA SET
29 C iLAcEil CARD (OPTLONAL) #*FOR EACH PLOT DESIRED * Kok K
30 c ENu
3i [ Aok Ak K K K ok K ok ok R RO
3z C * MICRUFILM CARD =* INSER{ED ONCE Fur EACH SET OF PROBLEMS
33 C A AR R K KRk kR xRk
3y c COue 1 1 IF MICKOFILM PLOTTING LESIRED FOR ONE UR MOKE
35 C PROBLEMS IN KUN
3o C 0 IF NOT
37 C NOTE= THE USg OF MICROFILM IS SC-4020 DEPENUENT.
3u C COLe 2 1 IF TABLE OF _INEAR FUNCTIONS D:SIRED
3y [« 0 UR BLAWK IF OT
4y C 3 2 A o ¥ R K K ok K K
41 C * 0Is CARDS * INSERTED 0nCE FOR EALH SET OF PROBLEMS
Yo C ook K Kok ok koK
45 C LHOULD MICKOFILM BE DESIRED THIS &£NABLES THE CONTROL CLERK TO
4y C RETURN THE DEVELOPED QUTPUY TO THE PrOGRAMMEK.
45 C CARD 1 CoLe 1= 32 USeR'S NAME
4o C CAKD 2 COLes 1= .2 [ESTINATION LODE
47 C CARD 3 COLe 1= © FHUNE O
By C CARD 4 Cuke 1= 48 SOLID ASTERISKS
by C CARD 5 CuLe 1= 54 PRUCESSING InFORMATION
50 C CARD 6 COL. 1= ub6 SOLID ASTERIoKS
51 C K ok KKK K Kok KK
S5¢ C * TITho CARD * ALAYS FiRST CARD uF EACH PROBLEM.
53 C 2 ok 3 K ok OK Ak K Kok K ok x K
54 C COLe 1= 5 THE wWORL *TITLE®
55 C COLe b= 55 ALPHANUMEKIC TITLE ouF PKOBLLM
50 C COLe 54= 50 NOUs OF INUIVIUUALS (OR CASEs)
57 C COLe 57= 59 NOe OF VARKIABLES BErOKE TRANSFORMATIONS
5S¢ C COLe 6U= bz NUe OF VAKIABLES AFicR TRANSFORMATIONS
59 C CULe 63= 65 *x 1 IF FRINTEU PLOT»> ONLY DLSIRED
6y C * 2 IF MICROFILM PLVTS ONLY DESIRED
6. C * 3 IF PRINTEu PLOT> AND MICROFILM 4RE BOTH DeSIRED
6o C (OLe 60= 66 1 If TRANLFORMATION> NECESSARY
-} [ 0 Ir TRANSFORMATIONS> NOT NELDED
64 C COLe 69~ 71 1 Ir PREVIOUS DATA iNPUT TO BE REREAD
65 C 0 Ir NEw SET OF DATa TO BE iNPUT
6o C COLe 72= 74 1 IF NEw UBSERVATIOw NAMES UESIRED AN NO
67 [ VARIABLe NAMES DESIKEU
66 [ 0 IF USERs PREVIOUS NAMING SYSTEM FOR CHARACTERS
6y C AinD VARLABLES TO wt REREAU
Tu C 2 IF NEw UBSERVATIOnN NAMES AND VARIABLE NAMES ARE
7L C Tu o€ EnNTERED
7¢ C 3 IF OBSERVATION NAMES ARE TO BE RETALNED BUT
75 C New VAR1ABLE NAMES ARE TO BE ENTEREU
T4 C CULe 75~ 77 ALT.RNATE UNIT NUMBLR FOR DATA SET - A ZERO o«
75 C BLAWK DEFAULTS TO SYSTEM STANDARD(UNIT 5)
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142
143
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145
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COLs To= BU O Ust THE FOLLOWING STANDARU PLOTTING FUMCTiON =
FIT)IZSART(L/2)X1 + SIN(TIA2 + COS(TIX3 + .ee
1 UsE FOLLOWING ALTLRNATE PLOTTING FUNCTION =
FOIISSIN(TIAL + CuS(TIX2 + SIN(ZTIXS + eo,
ES IS P LS SRS
* OBSERVATLON*
* NAME CARUS * REWUIRED IF 1L OR 2 PUNCHED I COLSe 7<=74% OF TITLE CAnD
LEE I FL P PE 2 2 NUMBER OF NAME CARLS (WHEN REQUIRED) wuUST £QUAL WO, OF
INGIVIDUAKLS (OR CALES)
COLe i~ lp WNAMo OF I,,0IViDUAL (UR CASE)
REPEAT FOK EACH inNDIVILUAL. NOTE = NAMES SHOULD ©SE ASSIGWEU TO EaCH
INUIvIUUAL IN SAME ORDeR AS INDIVIUUALS ARE TO Be LinPUT IN wATA SET»
Leer 2NU NAME WillL BE ATTACHED 1V SECONuL INDIVILUAL IN DATA SeT.
EET I3 2 FE T 323
* VARLAoLE *
* NAME CARWS * REGUIRED IF 2 OR 3 PUNCHED IN COLSes 7<=74% UF TITLE CArU
ook R KRRk K NUMBER OF NAME CARLS (WHEN REQUIREL) MUST cQUAL WO, OF
VAKIABLE S AFTER TRanSFORMATIONS.
COLe 1= 16 NAMe OF VaRIAuLE
REPEAT FOR EACH yARIABLE. NOTE = WNAMES SriQULu BE ASSIGNEY TO EACH
VARIABLE InN ORUVEn AFTEx TRANSFORMATIONS
¥ ok A K ok K R K K ok K kR K K
* INPUT FORMAT *  REGUIRED UNLESS 1 PUNCHED 1N CULSe 69=71 OF TITLE CARO.
K KR Ak R K kK
SHUULD PROVIDE FUR F On £ SPECIFLCATION FOR EACH VARIABLZ SEFOKE
TRASFORMATION
3k A K K A oK KOk K
* DATA CARDS * REGUIRED UWLESS 1 rUNCHED 4N COLSe 69=71 OF TITLE CARUSs
o ok A o K ok KO kKK kX
A MAAIMUM OF 250 INDIViDUAL CASEor EACH wITH UP TO 50 VARIABLES» MAY
BE EnTikeD AT ONE TIME. Acl CARDS FuR EACH iNDIVIODUAL SHOULp oE ENTEREU
IN DATA UECK IN SAME RELAT VE POSITIun AS THe CORRESPONUING NAME CARp IN
THE tAME CARD SET.
ok K R K K oK Kk
* PLOT CARUS *
EEZEFE ST L ST E 232
USLR MAY CHOOSEL rROM T,0 TYPES.
TyPe 1 uSED FUR PLOITING UP Tu 25 CuWSECUTIVE CASES In OHE PLOT
COue U= 4 THE wORL '+PLOT?
COLe 5= 6 BLAWS
C(OLe 7= 9 INTLGER Nu. SPECIFY.NG THE RKELATIVE POSITION (WITH
RESPECT Ty DATA DECK) OF THe FIRST INpIVIDUAL IN SURSET
TO pE PLOITED
COL i 1 U COMMA
COLs 11= 15 INTLGER Nue SPECIFYinG THE KELATIVE POSITION OF THE
LAST INDIVIDUAL IN SUBSET Tu BE PLOTTED
EXAMPLE- PLOT 10» 25
NOTL= MAxIMUM NO. oF CASES IN EACH SUuSET CANNOT
EXCEED 25
TYPE 2 wuSeD FOR PLOTTING P TO 25 CASES LISTED INDIVIuVALLY
(OLe 1= 4 THE wORD 'PLOT!
COL . b B‘-AIuK
LOLe o= 8 INTLGER Nue OF CASE TO BE PLOTTED
(OLe 9= 11 INTLGER Ngs OF CASE TU BE PLOTTED
COLe 12~ 14 ETC,
MAXiMUM OF 25 CASES LISTED iN ANY ORDER
EXAMPLE~ PLOT 20 1 14 9 65

A A K ok KKk Kok R Kk
* LAGEL CARDS *  OPTLONAL= IF NO LAuLEL CARD 1S GIVEN» THE TITLE WILL Be
oAk kR kKX THE SAME AS CoLS. 6=53 On TITLE CARD.

COLe 1= 5 THE wORpD 'LABgL!

COe 6=53 TITLL FOR THE PLOT PKODUCED uY PRECELDING PLOT CARU
3 3 3 o K K A ok K oK ok Rk KK R K
* SUGRUUTINES CALLED =
kR K AOK K OK R o R K K ok KOk K KKK

ols

READIN

CALC

ROWF

MAIN

INTEGER TLTCe TLTCKe ANAM» END

DIMENSION A(80)eTITL(12)rFMT(18) P ANAMI250¢5) 1 X(50)9sF(250,99)r1IA(8
10) e IVAR(50¢5)

COMMON R(10)»I1UrIOUsIALT (RR
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156
15y
16y
161
16¢
165
164
105
l6op
167
160
169
17¢
d71
17
175
174
175
170
177
17s
17y
18y
18,
182
185
184
185
180
187
180
18y
19u
19,
192
19,
194
195
190
197
196
19y
200
201
202
20,
204
205
200
207
clu
20y
21y
211
21
21y
214
215
2lo
217
21y
21y
220
221
222
223
224
225

DATA TLTCKPEND/UHTITL r4HEN, 7/
DATA ITEST/4rik*k*x/
IaLT=4
IPRUB=U
I1iuzy
I0oU=¢o
IRR=9
READ(TIiU»1IMICrITAB
1 FORMAT(211)
IF (wIC +EQ@e O ) GU {0 499y
THE FOLLUWING SUBROUTINE Is MICROFILM WEPENDCNT
CaLl 01S
4999 READ (41Urd0) TLTCPTLTLE/NCSPNXVBYNXvA» IPRINT ¢ iTRAN? IREAD +NEWCH
LIUNIT? iSiN
10 FORMATC(AY» LX e 1cAd»9I,)
WRITo CaRre10) TLTCP T TLE»NCSPNXVBNXvAr IPRINT» ITRANY IREAD $NEWCH?
LIUNITeiSun
5000 BACKSPACL IR
READ(IRR?1U)  TLTCP T, TLErNCS NAVBeNXvA» IPRING » ITRANe IREAD ¢ NEwCH
LIUNL |2 LiSaN
IPROp = 4PROs + 1
IF (TLIC +cGe TLTCK) GO T0 99
BACKSPACL IRR
READ(IxR»30) (A(J)rJz1+80)
30 FORMAT(8UAL)
WRITL(Li0uUr40) (AU P u=1r80)
43 FORMAT(70HLTHE FOLLOLING CuRD iS NOT LABELED *TITLE'. PROGRAM IS E
LXPECTING A TiTLE CARuLe 7/ 1+0r s0Al1)
B8yu0 REAU(IIUr42) IA
42 FORMAT(bUAL)
WRIToCiRixe42) LA
BACK:PACe LRR
READ (IxkRr43) NXTLE
43 FORMAT (A4)
IF (NXTLE«EQeTLICK) Gy TO 5,00
IF (NATLE«EQecu) STOp
60 Ty sUul
99 IF(NLWCHeEWsUeURsNEWLHeEGe3) GO TO lul
READ(ILUr60) CCANAMIT ) pd=305) 2 IZ1aNLS)
o0 FORMAT(5A4)
IF (NLWCHeEWe1l) 60 TO 163
161 IF(NLWCHCEQeU) 60 TO 65
READ(IiUr6U) (CAVAR(I,J)rU=195) s I=1eNAVA)
GO Tu ©d
103 IVAR(1lel) = 1TEST
05 IF (JRcAU «Eue 1) 60 TO 90
READ(I1Ur80) (FMT(U) 1 u=1018)
60 FORMAT(10A4)
90 WRITL(i0Ur92) TITLE»wCSPNXVBeNXVA»IPRINTr ITRAN? IREADsNEWCH?
1IUNIT»iSIN
92 FORMAT(L1ri1r9HJUB TITLE»31X,12A4710H O« CASE5e 30X 14/

L 40H Nue DIMENSIONS LEFORE TRANSFORMATIONS o I4/

2 4UH Nue DIMENSIONS AFTER TRANSFOURMATIUNS » 14/

3 40H PINT OR MICROFiLM OP[ION 147/

4 22H TRANSFORMATION GPTION,18X»I4/20n RE=REAU DATA OPTION»20XeI&/

S 23H EnTcR New NAMES OPTIOwe17Xelu/

6 40H OPTiONAL UNIT NUMBER FOR DATA ScT y I8 /

7 40H OPTiONAL SIN FUNCTION s I8 )
IF(IVAR(L s 1) JEGITEST) GO TO 1400

WRITc (10Ur390)

WRITL(10Url00) (e (IVAR(Ied)rJd=0ir5) e I=1rNXVA)
390 FORMAT(1A0///49H RESPECTIV: VARIABLE LISTING FOR CORRELATION WITH,
l26H TApboc OF LINEAR FUNCTIUNS)
1UU FORMAT(4{6Xr[3¢3H = ,5A4))
1400 DO 222 IJ = 1eiCS
CALL RoAUIN (NCSeXsNAVBeNXvAr ITRANe IKEAD? IPRUBPFMT» IUNIT)
CALL CALC(IJoNXVArXrF rFMAX,FMIN? ISIN)
2¢2 CONTINUE
END FILE IALT
REWIND IALT
CALL ROUWF (S5000NCS» i XVArAWAMPF e FMAX FMIN, TITLE» IPRINT#MIC? ITAB)
STOP
END
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SULRUUTINE REAUIN (NCS»XyNXVBrNXVA, TIRAN, IREAD, IPROB,FuT, INUNIT)
*PURPOSE *

10 Repau wATA IN FRUM C4ROS OR FRusM AN ALVERNATE UNIT aND To SAVE
DATA O ail ALTERNATE UNIT FOR POSSIBLE REREAL OF DATA PREVIOUSLY RECORDED
*AROUMENT UESCRIPTION*

Wl = NOe INUIVILUALSe. EACH INDWVIDUAL 1S CAPABLE

OF REPRESENTING UP TU 50 OuSERVATIUNS. .
A = MATRLX OF WULTIVARIATE OBSERVATIONS (SINGLE uIMENSIONED)
NaVo = NOe UF VAR, ABLES BEFURE TRANSFORMATIONS
NAVA = NOs OF VARLASBLES AFTER TRANSFORMATLONS
ITkAiw = 1 TRANSFURATION-, ARt DESIKED
U TRANSFORMATIONS ARe NOT UESIRED
IRLAu = 1L REREAD OF DATA PREVIOUSLY READ AnND RECORUED
U wzAD NEW UATA
IPKOs =~ TITLL PROBLEM NO, OF DATA SET
FMl = UATA REAUIn FORMAT INSTRUCIIUNS
INUNIT = wOe OF ALT_RNATE REAUIN FOr NEW DATA SET
U LF SYSTE. STANUARD DESIRcUD
*SUROUTINES CALLED=*
INTRAN

DIMENSION X{D0)eFMT(,18)

Compiuin RU1U) »I1UrIOU, IALT» jRR

IF(IKEAUCEW0) GO TO 500

READ (LALT) (X(J)» Jzle NXyB)

IFUITRANCEwe 1) CALL (NTRAN(IPROB?X#NXVEPNXVAINCS)
RETURN

INX={1v

IF (INUNLT onNEs 0) IaX=INULIT

READ (inNAsFMT) (X(J)y J = 9 NXVB)

WRITe (IALT) (X(J)y J = 19 NXVB)

IFCITRANSEGe1) CALL iNTRAN(IPROB»X/NAVBPNXVAINCS)
RETURIN

EnD
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SUBRUUITINE INTRANCIPUB X o XVBeNXVA»CS)
*PURPOSE*
AN OPEiN >UbROUTINE FUR USER SUPPLIED FORVTRAN TRANNSFURMATIONS.
*ARGUMLNT VESCRIPTLION*
IPrOu = TITLE PRUBLEM NO. OF DATA SET
A = MATRLIX OF wULTIVARIATE OBSwRVATIONS (SINGLE DIMENSIONED)
NAVD = iNOe OF VAR, ABLES BEFURE TRANSFORMATIONS
NAVA = nNO. OF VARLABLES AFT&R TRANSFORMATLONS
WCs = NO. OF CASLS
#*SUBROUTANES CALLED*
NOWE

DIMENSION X(50)
GO T (lurl0e20r20)» IPROB

X(2) = X(3) *(0e9319%%2)
X(3) = X(4) % (0.6979y%%2)
X(4) = A(D) * (1.8240%%2)
X(5) = X(6) * ( 0.2051%%x2)
60 Ty i0uo

X(2) = x(1)

A1) =X(5)%(1.8240%%2)
X(5)=X(6)*(0.2051%%2)
X€3)zX(3)1%x(0,9319%%2)
X{4) =X (4)%x(0.,6979%%2)
RETUKN

END
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49
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SUBROGUTINE CALCIR» Xy XeFoF L AX?FMINy ISIN)
*PURPUSC*
CALCULATLS PLOTT NG PONTS FUR AWCREWS' PLOTTING Mg THCD.
*ARGUMcNT UESCKIPTLO*
KN = INITEOER SEGUENCE nO. OF INJIVIDUAL CaSt ENTERED. CaSt NOS,
RANGL FROM 1 TO jOTAL NO. uF CASES Iiv UDATA Sef.
NX = N0« OF VAR,AGLELS AFTER TRAWSFORMAT (ONS
X = MATRIX OF ULTIVARIATE OBScRVATIONS FOR EACH CASE
F = VALUES FUR PLOTT G POINTS FUR EACh INDIVIpUAwL. THERe ARE 99
PLOTTING PUINTS FOR £ACH InUIVIDUAL. HENCEs F IS A MATRIK OF
NCS A 99
FMAK = MAXIMUM VALUE IN F
Ful = MINIMUM VALUE IN F
*SUBKOUT NS CALLED*
WONE
UIMENSION X(50) eF(25,099)
COMMON  /8LKDAT/ FSTak(51s49)» T(99)
COMMON RU1U) » LiUr TOU, IALT ¢ (RK
NT=9y
IF(KeEwe L JFMIN=100U,
IF(KeEwei) FMAX==100y.00
DO Su w=4enNT
F(Krd) = 0.0
DO 4u L=anX
LL=L
IF(IsInNeGEC1) LL=p+1
FIKeg) = FIKed) + X(L) *x FLTAR(LL, W)
IF(F(KoeJ) e GEFMAR) FuAX=F (rrd)
IF(F(KpJdi o ToFMIN) F IN=F ‘.\'\J)
CONT iNuE
RETURN
EnD
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30

35

40

50

60

78

85
90

100
500

SUBRUUTINE CALCIR I Xy XrFoFuAX o FMINS ISIN)

*PURPOSE

*

CALCULATLS PLOTT.UNG FPOLNTS FOR ANDREWSY PLOTTING METHOD.
T UECRIPTLON*
~ INTEOER SEWUCNCE NOe OF INGIVIDUAL CASE ENTERED. CASE NOS.
1 TO TOoTAL NO. OF CASES IN DATA ScT.

*ARGUMLN
a
NA
A
r

FuAA
Fmli

NONE

RANGE FROM

= NOs UF VARLABLES AFTER TRANSFORMAT LONS

= MATRLIX OF wULTIVLRIATE OBScKVATION5 FOR EACH CASE
= VALUELS FOR PLOTT NG POINTS FUR EACH INDIVIOUAL. THERE ARE 99

PLOTTING PUINTS ¢ OR cACH InwUlVIDUAL.

NCs X 99
- MAXIMUM VALUE IN F
- MINIMUM VALUE IN F
*SUBKOUTINES CALLEU=*

DIMELSLIOn X(20)r F(250099)
COMMUN  /B8LKUAT /FSTaR(51+r49)r T{(99)
Commuit KO1u) e 11UrI0QU, IALT» jRR

NT=9y
IF (K W&
IF (K «E
T(1)z==5.
TNT)==T
A=NT

we 1) FMin
Ve 1) FMAX
1415920
(1)

AINCz2¢* 1 (NT)/(A=1,)
IF(ISINGGECL1) 60 TU 0

DU 5S¢ w=
F(KeJ)=0

IF(UeEueioURGUsEWNT)

T(JI)=T(J
00 4y =
A=L
IF(LoNeo
Fikedl =
RK=1.

GO Tu 4U

LeNT

=1} +AINC
LrinX

i) GO TO30

1u0C.
=1000.

GO Ty 28

X{L) / SQART(2)

IF{MgO(Lr2) eGe1) GO TO 35
F(Keu) = FUKed) + X() * SIN((A=RK)xi(J))

6o Ty 40
RK=Rxtie

F(Ked) = FUKed) + X(L) * CuS(A=RK) *i(J))

CONT ANUE

IF(F(Ked) s 0T FMAX) FrAXZF (ke d)
IF(F(Krd) o LT FMIN) FuINSF (ke d)

CONTINUE
G0 Tu 50
DO 100 U
FIKey) =

s
= 1oNT
0.0

IF(JoEuol‘URQJQEQQNT) G0 To 78
T(JII=T(J=1)+AINC

RK=0.,0

DO 90 L = 1rNX

Azl

IF(MUD(Lr2) o£Q+0) GO TO &5
FIKr J)SFAK» ) +X (L) *S N (A=K) 2T (J))

GO Ty 90
RK=ZRK+1e

1]

FIKeJ)SF(KrJ)+X (L) *CUS (A=K *T (J))

CONT INVE

IF(F(Krd) 46T FMAX)FMAXSF (K, J)
IF(F(Krd) o ToFMIN)FMUNSF (K s d)

CONT LNUE
RETURN
enD

HENCE» F IS A MATRIX OF



NANCE* [PFD e ROWFSYM

OO0 00OC o000 O0OCOOONCO00O00

C

c

SUBRUUTINE RuwF (3o NC, o NXVA, ANAMF s FMAXPFMINy  ITLE» IPRINT »51C, ITAB)
*PURPOSE*

IDeNTIFILS ROWS oF F Ty BE PLOTTLD.
#ARGUMCLNT DESCRIPTION*

» = cQUIVALENT TO MA.N RcTURN oTATEMENI

WCo = NO. OF CASLS

WAV = N0 OF VAR ABLLS AFTcR TRAWSFORMATONS

AnAM = CASE NAMLS

F = VALUELS FUR PLOTT NG POINTS FOR EACH INDIVIDUAL & 99 POINTS/CASE

FuAA = MAXIMUM VA_UE FOx F
FimIn = MInImUM VALUE FOx F
Tlite = TITLe UF PrOBLEM STULY
IPRING = & PRINT QLY LESIRED
¢ ™MICROFI_M™M ONLy DESIRED
o B0ThH PRINT ANy MICROFILM UDESIREU

mIC = 1 MICROFI_M DESIGNAIED FOr THIS Ox ANGTHER DATA ST WITHIKN RuW

v MiICROFI.M IS (EVEx DESIncu
*INPUT CARU uURuUER*

PLUT CARUD ** REPEATD AS (FTEN
LAcEL. CARD (OPTIGNAL) ®% AS DLSIRED
TITLe UR EnD CARy - TITLE IF ~Ew DATA SET

END IF NO MORE DAJA SETS
*SUBROUTINES CalLbLzux

LInF

PLTNU
PLuTL
PRIPLT
SEIUP
PLOT

INTEGER TLTCKe TLTCPEND rCOMAC » COMMA » nivAMW y ANAM PLOTX
DIMENSLON ANAM(250¢5,) r ANAM,. (2505) »F(c50099) vk W(25+99) v TITLE(12) v IM
1AGE (550 122) e LA(BO) s OLDTLE(12) ¢ IROWF (25)
COMMON R(10)»IiUrI0U,IALTYrRR
DATA TLTCrNUrCOMMA Y L GLANK/U4HTATL s 4HEND 2 4Hy *4H /PLOTX,LABEL
1/74HPLOT raHLAGEY/
0o 5 I=lrie
OLDTLE(I)=TIiLe(])
5 CONT NUE
READ PLOT CARD sCHeCK §0 SEE IF WEw PRUs OR ENu
1900 READ(I Ur1101) IA
1101 FORMAT(8uUAL)
WRITe (URRKP1101) IA
BACKSPACE 1RK
11 READ(IKRe10) TLTCK
IF(TLTCKeEQTLTCIRETURN 1
16 FORMAT (A4)
IF(TLTLK +cQe £ND) Gu TO 25
IF (TLICK +Ege LABEL) GO T, 1000
WRITZ(L0Urcl) LA
24 FORMAT (o0HOTHE FOLLUWING (ARD HAS BoEn INCORRECTLY SUBMITTEG 7/
11HOr BUAL)
IF (JLICKR oNce END) O TG 1,000
e5 IF(ITAL+GT«0)CALL LIF
WRITE (i0ur20)
20 FORMAT (<OHLITHAT'S A L FOLKS )
THE FOLLOWING SUBROUTINE Is UNIVAC DcPENDENT
IF (MIC eNEs 0 sANDe TLTCK EQ. END) CaALL PLIND
IF (TLICK sEue ENp) 5TOP
FIND oUT FORMAT oF PLOT CARL nnD REREAD
28 KBEG = 0
BACKSPACE IRk
READ (IKkRe3U) COMMAC
BACKSPACE IRR
30 FORMAT(9X¢AlL)
50 FORMAT(5X,2513)
40 FORMAT(6X»1391X013)
IF (COMMAC.£Q.COMMA) KEAD(IRR240) KBEG!KEND
IF (COMMAC «NEs COMMA) REAQ(IRR?50) (IROWF(K)e K= 1925)
TAKE CARL OF FIRST CASE
IF(KBEG+£Qs0) GO TO 110
IF(KBEGeLESNCS,AND«KENDLE.NCS)GO TO 65



100
107
10o
109
1iy
111
11,
11y
114
115
11,
117
114
1ly
12y
121
12¢
125
124
125
126
127
128
129
13y
131
132
135
134
135
130
137
13¢
13y
iby
14}
14¢
143
144
145
146

59
ol

ob

70

&0
160

11060
liug

25us
118

olUl

700

IF ((KLNu =KBEG) +LE, 25) 60 TO 65
WRITE(10Ur00)
FORMAT(27H ILLEGAL PLOT CAxD SKIPPED )
60 Tu 1040
NPS= (KLNU=KBe6) +1
D0 1u0 I=KBEwrKEND
ICNT=([=KBEG) +i
DO 7u KR=19d
AlAMy CLCNT oK) =ANANM(T ,K)
DO 8u w=1999
FalICNTILIZF(IeL)
CONT LNUE
READ(I Ur1101) IA
WRITL (iRKoi1ul) IA
BACKSPACL IRR
READ(IxR»1100) TLTCK
BACKSPACE IRR
IF(TLTCKoNE e LABEL) Gy TO 1302
READ(InK»1100) LABL¢jITLE
FORMAT (A& 1Xs 12A4)
GG Tu 118
DU 2509 1J=1lrlc
TiTLe (Iv) = OLDILe (W)
CONT LiNUE
IF (UPRINT ecGe 2) Gy TO 6,40
CALL PLOIL(IMAGE,r +3,14159, =3,14159, FMAXeFMIN)
CALL PrIPLT(WPSPANAM»FW» T, TLE)
IF (LPRINT «EGe 1) Gu TO 740
THE FOLLUWING SUBROUIINE Is MICROFILM DEPENDeNT
CALL ScTuP(FuAXe FMIne TITLE)
THE FOLLUWING SUBROUTINE Is MICROFILM DEPENDENT
CALL PLOT(NPS»NXVeANAMWPIFW)
I (FLICK «Ewe LABEL) O Ty 1040
G0 10 11

TAKE CARc uF ScCuhu CASE

110

1i51

1103

2560

NPS=yY

DO 3u0 K = 1¢ &5

IF (LRUWF(R) «6Te u) GO TO 150
NPS=PostiK=1)

60 Ty 40U

I1 = IROwF(K)

IF(IieuTe250) 60 TU 10

LO 170 J=1+¢5

ARNAMy (v e J) SANAMCT T 0 d)

DG 180 L = 1 99
Fw(KeL)=F(LIoL)

G0 To olv

CONTiNUE

WRITc (L0ur500) I1

FORMAT(2uH CASE NUMBLR v I4e <OH Is TOO LAKGE
NPS=NPo=1

CONT AINUE

NPS = «5

CONT LNuE

READ(IiUr1101) IA

WRITE (iRre11y0l) IA

BACKSPACE IRK

READ(IRK»1100) TLTCK

BACKSPACE 1RR
IF(TLTCKeNE«LAGSEL) Gy TO 1551
READ(IxR?1100) LABLejITLE

IF (NPSelb o UsANUSTLTCAeNEJLLBEL) GO Tu 11
IF (iP5 eLEs 0 oANDe TLTCK +EQs LABEL) GO TO 59
IF (NPS oGT. G) 60 T\./ 1103
WRITe (IO0UrbU)

GO To il

IF(TLTCK.EwsLABEL) Gy TO 1328
DO 256U 1J=1rl2

TITLE (IJ) = OLDTLE (IJ)
CONTINUE

60 Tu 11e8

END



NANCE* [PF3+SETUPSYM

1 SUBRUUTLINE SETUP(FMAAYFMIN, TITLE)
é c *PURPOSE*
3 c TO GeNERATE A MILROFILw GRID FOR EACH PLUT OnN MICROFILM,
4 c *ARGUMENT DESCRIPTION*
5 C FMAX = MAXIMUM VALUE FOk F
6 c FvIn = MINIMUM VALUE FOR F
7 C TIThe = TITLE OF PROBLEM STULY
8 C *SUBROUTANES CALLED=*
9 C GRLD
10 C PRINTV
11 C RITECY
12 c *NOTE*
ié C THIS SUBKOUTINE 1S MICKOFILM DEPoNDENTY
4 c
15 c
1s DIMENSION TITLE (8)
17 NT = 99
13 DIF = ( FMAX = FMIN) 7/ 10.
19 YB = FMIn = DIF
20 YT=FMAX+UIF
21 AAB==3.14159:26
22 AAT=5+1415926
23 CALL GRIV(AAB?AAT»70,30°YB,YT2140,40)
24 CALL SCALE(NTrAABrAALPAAT (00?02 13e Yo rFMINIFMAX?70203)
25 CALL PRINTV(S5rSH=3e14r41r1.1)
20 CALL PRINTV(4s4H3.14,97821,1)
27 CALL RITE2V(76¢100421023+9,0204891 ¢ TiTLE/NLAST)
26 RETURN
29 END

10



NANCE* | PF3.PLOTSYM

1 SUBROUTINE PLOT(NPSs NXrANAMWIFW)
2 C *PURPOSE
Ky c TO PRINT NAME LASELSs PLOT CURVES? AND LABEL THE CURVES ON MICKOF ILpie
4 C *ARGUMENT DESCRIPTION*
S C NP5 = NO. OF CASLS
I C NX = NO. OF VARIABLES AFTER TRANSFORMATLONS
7 C ANAMw = NAMES OF INDIVIDUAL CASES WESIRED
8 [+ Fw = VALUES FOR PLOTTING POINTS FOR EACH INDIVIDUAL. 99 POINTS/CASE
9 (o *SUBROUTLNES CALLED*
1y C PRINTV
11 C LINEV
iz c *NOTE*
i c THIS SUBKOUTINE (S MICKOFILM DEPoNUDENT
1y C
15 C
1o INTEGER CHWeANAMWe DuMe B
17 DIMENSLON DUM(3)r CHWw(25) ¢ ANAMWI(25,0) vFW(25,99)
18 COMMUN  /BLKUAT /FSTaR(51949)» T(99)
1y COMMON R(10)»I1UrI0U,IALTsIRR
20 DATA CHW/ A p "B Y0 tCt D g e v g TR 0 1Gr ) YHY » T, 9t s tKry T Y ' My,
21 LN 0t e P ptQUa RY ISP T Uy, ittty Y, tyr/
22 C WRITE pbOTTUM LABELS
23 NT=99
24 Li=1
25 KNT=y
26 IFINPSeLE.0) RETURN
27 IFINPS«LT.4) NN=NPS
28 IF(NPS.GLe4) NN=4
29 1Y=94
30 65 LX=63
34 DO 80 i=1enNN
3z KNT=KNT+1
35 B=CHw (KNT)
34 CALL PRINTV (19sBrIXeyiY)
35 IX1=iX+1lc
T CALL PRINTV (=lelH=riX1r1Y)
37 DO 70 v=ird
38 70 DUM(U) =ANAMW (KNT v J)
39 IX1=[X1+12
49 CALL PRINTV(18,DUMsIALIIY)
41 80 IX=IX+z55
Wz IF(NPSeLE. (LL*4)) 60 TO 104
43 LL=LL+l
by IF (NPSeLT o (LL*4)) NNZNPS={ (LL=1)%*4) 1
4s IF(NPS«GE. (LL*4)) NN=4 b
4g IY=IY=14
47 GO Ty 65
4g c
49 C PLOT CURVES
50 C
5i 100 DO 130 K=1+NPS
52 11=2+K
54 I122335%K
54 I13=60tK
55 DO 130 I=1eNT
56 IX2=r(5)*T(1)+r(5) 1
57 1Y2=R(4)*Fw(Kr I +R(6) 1
58 IF(I.EQOI.OR.I-EQ.II.ORtlﬁEQ.IZOORoIOEQOI3OORQIOEQ099) 6o To 120
59 IF(IEQe2e0RIVEQe (I =1)¢sOReIsERe(I2=1) ¢OR4IEQe(I3=1)«OR.I¢EQ.98)
60 160 To 107
61 G0 To 110
62 107 CALL PRINTV(1rCHW(K)IX2r1IY2)
63 G0 To 120
64 110 CALL LINcV(IX1eIY10Ix2e1Y2)
65 120 IX1 = IXe
66 Ivi=1Ye
67 130 CONTINUE
68 163 RETURN
69 END

11



NANCE* | PF 5 PRIPLTSYM

I SUBROUTINE PRIPLT (NP5 ANAMy FWoTITLE)

F4 C *PURPOSE*

) C LOCATES PLOTTED rFOINTS IN A MATRLIX (IMAGE) DIMENSIONED TO
4 C SIMULATE A PRINTED PAKGE.

5 C *ARGUMENT DESCRIPTION*

[} C WPS = NO. OF CASLS

7 C ANAMnw = NAMES OF INDIVIDUAL CASES WESIRED

38 C Fuw = ROwS OF F 10 Bt PLOTTED. 99 POINTS/CASE
9 C TITLE = TITLE OF ILLUSTRATION

1y C *SUBROUTINES CALLED*

1 [ PLUTZ

1z c PLOTS

15 C

14 [«

iy INTEGER ANAMy» CHW

lo DIMENSLON CHW{25) s ANAMW(25,5) 1 FW(25,99) 9 TITLL(12)

17 COMMON  /BLKDAT /FSTAR(51,99)r T(99)

1g COMMON R{10)+I1IUrIOU»IALT, (RR

1y DATA CHW/ YA B 0 0CY DY s vt g PEY 2 0Gr g THY p 0T vy 0t 0Ky 'Lty T My,
2y LIN Y10 s TPy tQUa TRy IS T, 0 e, vttt ryYr/

2i C PLOT FW INTO IMAGE

22 DO 140 I = 1, NPS

23 DO 100 J = 1, 99

24 CALL PLOT2(T(J)» FWlied)r» CHW(L))

25 100 CONTINUE

26 [ PRINT OuT GRAPH

27 WRITe (IQUfly) TITLE

25 10 FORMAT(1H1o41 (LH¥*) » 1 A4940(1HX))

29 CALL PLOT3

30 C PRINT OUT LABELS FOR GRAPH

31 WRITE(10U»15)

3z WRITEC(L0U20) (CHW(I)» (ANAMW(IoJ)rJ=i05)r I = 1eNPS)
35 15 FORMAT(1H1» 'LABELS HAVE B£EN MODIFIcD FOR ReADABILITY!)
34 20 FORMAT(4(7XeA2:3H = ;5A4))

35 RETURN

36 END

12



NANCE * { PF 3 « SCHEMESYM

i SUBROUTINE SCHEME
2 c ENTRY PLUTL CIMAGE » XMy X ¢ XMIige YMAX? YMIN)
3 c ENTRY PLOT2(XrY?IT)
4 C ENTRY PLUTS
5 C *PURPOSE*
[ C TO PLRFORM A 'COxE PLOT' BY LOCAIING PLOTTED POINTS In A MATRIX
7 c (IMAGE) UIMENSIONED 10 SIMULATE A PRINTED PAGE.
o [od *ARGUMENT VESCRIPTION®
9 c IMAGE = INTEGER MAJRIX FUR PLOTTING
¥V} (o XMAX = MAXIMUM VA_LUES FOR X CUORDINATE
13 C XmIiv = MINIMUM VALUES FGR X COORDLNATE
12 c YMAX = MAXIMUM VALUES FuUR Y COORDINATE
13 C YigIn = MInIMUM VALUES FOUR Y COORDLNATE
14 C A = X VALUE FOr A POINT
15 c ¥ = Y VALUE FOx SAME POINT
le C If = INTEGER LAGEL FOr POINT
17 c *SUBROUTINES CALLED*
is C SHUX
19 c
2y C
21 ENTRY PLUTL(IMAGE » XMiX s XMIive YMAX 2 YMTiv)
22 INTEGER UASHIBLANK(EYE
23 DIMENSLON IMAGE(5501.2)
24 COMMON  /BLKUAT /FSTAR(51+,99)r T(g99)
25 COMMON R{10)»I1UrIOQUsIALT YRR
26 DATA DASHesoLANK?EYE/ iH=24H v 1HI/
27 DATA M/1HS/
28 IMPT=0
29 NCOLSs=i21
30 Do 1u I = 1r 55
31 DO 10 U = 1» NCOLS
32 IMAGE (I+J) = pLANK
35 IF (I eNte 1 «URe I L NEs 55) 60 TO 5
34 IMAGE (IeJ) = UASH
35 5 IF (U oNEe 1 «ORe J ,NEe NCOLS) G0 Tu 10
3o IMAGL (1rd) = EYE
37 10 CONTINUE
36 Isw = i
39 NBAD = 0
49 DO 12 i = 1r NCOLSy 30
41 DO lg J = 1e55
b2 lz 1mAGE(Jrl) = EYE
45 IF (XMAXeLEeXMIN) CALL ERL (1eXMAXe»XMilie ISW)
4y IF (YMAXeLE«YMIN) CALL ER1 (2 YMAX» YMiN» ISW)
45 RETURN
46 ENTRY PLUTZ{XeY?IT)
47 NCOL5=12l
4g IF(ISWeEW.2) RETURN
49 IPX = 1e49 + FLOAT(NCLOLS =j) * (X=XMilN) 7 (XMAX <XMIN)
50 IPYSLe49 +54, * (Y=YuIN)/(yYMAX=YMIN)
51 ISWl = 1
5z IF (iPX oLTe 1 «ORe iPX +GTe NCOLS) CALL ER2(1¢IPXrISW12NBAD)
53 IF(IPYeLTe 1.0ReIPYeTe55) CALL ER2(2/IPY2ISW1PNBAD)
54 IF(ISWLe@e2) RETURN
55 IF(IMAGELIPY»IPX) «Eue BLANK +ORe
56 1 IMAGE (IPY+IPX) +Eus EYE .OR.

13



59
ou

75
Y]

90

o7
95
86
96
99

FRV]

oz

103

2 IMAGL CAPY P iPX) opGe DASH) 00 TO 09
IMAGLULIPY P IPX) = M

GO Tu ol
IMAGL CaPY s iPA) = IT
RETURN

ENTRY PLUTS

NCOLSZieL

DIMESL0N NAME (55)
DATA Nin/ 25/

DATA NAMo/55%1H /
IF(IowWw eQe ¢) RETUR
IF(NiNeoEs 54) 60O TU 0
NM=NNtL

DO 75 1=iMr 55

NAME(I) = SLANK
CONTINUE

DO 99 4=1:055
I0X=56=1

JT=1= ((1/9)*%9)

IF(\quLch) \20 TO 90

6u Tu ¥b

P=IDXx*i

Z=P* (YHAA=YMIN) /54 o +yMIN

WRITe (IuUe 87) NAME(I) ez (IMAGE(IDX 1K) PK=1»nCOLS)
FURMAT (1A vALr IPEOYe 2 121A4)

G0 Ty Y6

WRIT(10UrB8) NAME(I)r (IMAGE(iDX/K)rK=1r NCULS)
FORMAT(LH vALPU9Xr12.AL1)

CONT iNuE

CUNT [Nut

DIMENSLUN PUT(L3)

K=0

DU 1yl I = 1, WCOLSY 10

PzI=-}

Z = P % (XMAX = XMIN) 7/ FLOAT(NCOLS=4) + XMIuy
K=K+}

PUT(K)=Z

CONT INUE

IUI = wCulLs5/710

WRITe (L0U»20g) (PUT()»I=1,1IDI)

FURMAT(1n v6X2 i2(1PELC3))
IF (NsADeGTe ) WRITE(6¢103) NBAD
FORMAT(LH ¢ 18¢50H PUINTS LERE OUTSIUE PLOTTiING AREA AND NOT PLOTT
1ED)
RETURN
END

14



INANCE* [ PF 20 SHUXSYHM
i SUBRQUTINE SHUX

3 [ ENTRY cRi(irAarYeISW)

3 C ENTRY cRalir IPeISING;

4 C *PURPUSE*

S C A UTLLiTY ROUTINL TO HiNuLe OVERPLUTS FRUM SHEME.

© C *¥ARGUMENT DESCRIPTION*

4 C [He ARGUMENT LIST FOR THE TWO ENIRY POINTS ER1 AND ER2

) C ARE LINTEGRATED INTO (HE LOGIC OF SCHewME.

g ENTRY cRI(LexrY?ISW)
1y IF(I.Eusi) WRITE(Ge8; XrY
11 & FORMATULIH s20H XMAX IS Le AMINe XMAX= EL1G.7r 9H XMIN SrElée7)
1z 9 FORMAT(1n »29H YMAX ;S Lt YMIiv » YMAX IS Sec14e¢70100 YMIN IS =0
) 1E14e7)
14 ISw=g
1o RETURN
lo ENTRY cRa(1eiPeISINC
17 Is=2
is NCENCt L
1y RETURN
2y END

NANCE* | PF 3o GRIUSYM
SUBROUTINE GRID(XL e Xixor ML oM e YBoYToMBeMT)

i
P4 C *PURPOSE*
K C 10 POUUCE A FRAMEWOKK AND GRID AREA TAILOREL FOR BACH DATA SET.
4 C *ARGUMCNT UESCRIPTIO*
5 C XL = FLOATING pOINT LEFTMOST VALUE OF A
[ C XK = FLOATinG rOINT «IGHTMOST vALUE OF X
I C ML =  MaKRoIN SPACE LEFT OF SCALcoU AREA
o C MK =  MARGIN SPLCE RIGHT UF SCALEL AREA
9 C Yo = FLOATING pUINT OTTUM VALUE OF Y
1y c YT = FLOATING rOINT TOP VALUE uF Y
1li C Mg = MARGIN SP4CE BELOW SCALED AREA
1z C Mi = MARGIN SPLCE ABUVE SCALED AREA
15 [« *SUBROUTINES CALLED*
14 C YSCALY
15 C XSCALY
lo C SCLSAV
17 C FRAMCY
) C LINEV
i9 C
2u C THLS SUBROUTINE S MICKOFILM DEPoNUENT
21 COMMUN K(10)oI1UrIQU,IALTRR
2c CALL YSCALV(YBsYTeMB,MT)
2o CALL XSCALV(XiLe XKeMLyMR)
24 CALL SCLSAVI(R)
25 I1 = R(9)
20 12 = R(7)
27 I3 = R(LU)
28 14 = R(8)
29 CALL FKRAMEV(3)
3¢ CALL LiNeV(Ile13r120.:3)
31 CALL LuNeVv(IZeI3eI2r,.4)
3 CALL LUINEV(IZeiUrIle il)
35 CALL LINEV(IL1eIloIlr,;3)
34 RETUKRN
3 END

15



WANCE* [PF2 e SCALESYM

OO0 O00COOoCOOOCOCOn

ig

iz

15

20

22

ed

SUBROUTINE SCALE (NX2AXL? XF, XL NCHARX e NTX e NDMAXX P NY ¢ Y0 YF » YL v JCHARY
LeinTY s NUMAXY)
*PURPULE *
1O PROUUCE SCALING FACIORS BY WHaCH THE PLOT MAY Bt LABLED AND
INCREMENIEU ACCORDING TO ELCH SPECIFLEu UATA SET.
*ARGUMENT UVESCRIPTION*
NA = NOe« OF INCREMENTAL VALUES Uil X AXIS
AXi = FLUATING PUINT VLLUE OF X rOUR LEFT MOST LIMITS OF GRID

AF = FLOATING PUINT VLLUE OF X rFUr LEFT MOST LAsEL OF GKID
X = FLOATING PUINT V,LLUE OF X rFOR RIGHT MOST LABEL OF GRID
NCHARAX = NOe OF CHARACTERS DISPLAYEu IN EACh LABEL OGN X AXIS
NTK = NOe OF OVEASTRIKES IN PRINTING THE LABELS OF X
NOMAXA = MAAIMUM NO, OF P_ACES TO LoFT OF DeCIMAL Il X=AXIS LABELS
NY = NOo UF INCREMENTAL VALUES UN Y AXIs
Yo = FLOAING POLNT VALUE oF BOTiOM LIMITS OF Y
YF = FLOATING PUINT VLLUE OF Y rUR BOTTUM LABEL OF GRID
Yo = FLOATING PUINT VLLUE OF Y +OR TOP LABEL OF GKRID
WCHARY = NOs OF CHAKACTERn OISPLAYEL IN EACH LABEL ON Y aXIg
wTY = NOe OF OVERSTRIKES IN PRINTING THE LABELS GF Y
NDMAXY = MAXIMUM NO. OF P_ACES TO LoFT OF DeCIMAL IN Y=AXIS LABELS

TH1S SUBROUTINE 1S MIC~OFILM DEPLNUENT
COMMyYN R(1u)
A=NX
B=NY
G=NCHARX
H=NCHARY
AINC=(AL=XF)/{(A=1.)
C=XF
D=YB
IY=R(4)*u+R () =18,
IX':R(:S)*C"R(S)-(bo*G/ZQ)
IF (NCHARA.Qe0) GO Ty 12
CALL LABLV(C»IXeIYrNCHARXy yTXeDMAXX)
IYl=iY+lo
IY2=1Y+20
IX1=g (3 *CHR(5)
Cabl LaweVIX1eIYirInleIY2)
IF (XFecWeXL) GO TO 1o
Cz=CHalnC
IF(C.lieXL) GO TO 10
AINCz(YL=YF)/(g=1l.)
C=XXL
D=YF
IXZR(3)#LHR(B) = (6o *H+120)
IYSR(4) *¥utR (o)
IF(NCHARY.EQs0) GO Ty 22
CALL LABLVI(D»IXeIYINCHARY ¢iiTY i\DMAXY)
Iyi=1y
IXI=(3) *C+R(5)
IX2=IXitu
IF(YFecQeYL) GO TO 25
CALL LINEV(IX1»IY10Ix2e1IY1)
D=D+AInC
IF(DelbeYL) 60 TO 20
RETURN
END

16



NANCE* |PF5.0I55TM

i SUBRQUTINE 01S

P C *PURPOSE*

2 c [0 Ewvpsbe THE COWTROL _LERK TO R.TURN TH. DEVELOPEU oUTPUT TO
4 C THE rRIoHT PROGRAMMER AND Tu SET UP Trntk CAMERA.
3 C *CONTRUL CARDS*

© C CARD 1 CuLe 1= 12 USER'S NAMc

7 C CARD 2 CULs 1= 12 UESTINATIOnN CODE

) C CARD 3 CulLe 1= & HONE 0.

3 C CARD 4 CULe 1= 48 50LID ASTERISKS

ilu C CARD 5 CULe 1= 54 pROCESSING INFORMATION
li C CARD 6 CuLe 1= 66 50LILU ASTERISKS

iz C *SUBROUTANES CALLED*

15 C IDFRMV

1lg c CAMRAV

15 C

1o C THiS SUBKROUTINE 15 MICKOFILM DEPLWUENT
17 DIMENS L0 NAME (2) »DEST(2) 90 iNSTR(28)

is READ(501U) NAMEPDEST,)PHONE, INSTR

1y 10 FORMAT(2A67/2A6/Ab/8A/9A6/ 1 1A6)

2y CALL IOFRMV(NAME P DES i+ PHONE » INSTR)
24 CALL CAMRAV(35)

2e RETURN

29 END

NANCE* {PF o LINFSYM

1 SUBROUTINE LINF
< c *PURPOSE*
9 c 70 PROUUCE A TABLE OF _INEAR FUNLTIONS FUR THE ANDREWS
4 C PLOTTING METHOU.
) [ *SUBROUTINES CALLED*
o C NONE
7 DIMENSLON V(99)
& COMMON  /BLKUAT /FSTaR(S51+49)» T(99)
9 COMMUN RO10)»11UrIOU,IALT»iRR
1u ISTAKT = =19
1li IEND = 0
1z DO 1y0u JK = 1+5
15 ISTART = ISTART+20
1y IEND = IeNu+20
is IFC(IcNUe@.100) IEND=GY
lo C WRITe HEADING FOR TApLE
17 WRIT=(10U,10)
1s 10 FORMAT(1H1¢37X9s53HTAGLE OF LINzAR FUNCTIONS FOR ANDREWS PLOTTING M
ig LETHOWL/ /59X ¢ 1AHVALUES OF T/12X0120(1H*))
2y WRITE(I0U,20) (T(I1),I=ISTART»IEND)
24 20 FORMAT(1lH ¢11Xr20F6e.)
2¢ DO 60 i = 1v Su
2% DO 50 U = ISTARTr/IENL
24 50 V(J) = FSTAR(I«J)
25 WRITS (L 0Ue55) I (V(II)2Ii=ISTART»ICKND)
20 55 FORMAT(1H ¢8XrI3920Fpe2) .
27 60 CONTINUE
28 1000 CONTINUE
29 RETURN
3u END

17



NANCE* | PF2«BDAUVS YN
BLOCK wAIA
COMMUN JoLADAT/FSTAR (51999 T(99)

-

DATA

/

1=301420=5e 77 1=300131=209451=2.885r=.08211=2.7571=240951=2+6,9¢
1=2e5651=ceb0(1=2¢4361=2¢3721=2.308r=ce2lt4r1=2,1801=2¢1161=2052¢
L=1e968r=1e9231=1e8591=1e¢799=1:7311=1e6671=1.603r=1e5391=1+475
lmlelilr=aedlpr=1e2821=le2lgr=1:.1549=1+090r=1,026r =e96¢

'0553'
-e2060
oSzl
898,
14750
20052'
2.049'
DATA
DATA
-0yl
-e5460
~eGibe
-09670
~eT4Ur
-025“'
vél&'
-762'
«9y5y
o&b?'
49l
UATA
l‘LcUUO'
=858
-l y5y
olc0
72
0907'
e 949,
o645'
sUYbH
=elodr
-0671'
DATA
i 0yl
0914y
o Tl
’0515'
-e99be
-0“91!
e 598
-975'
elyly
=eB200¢
~o835'
DATA
10006y
405
=eb721
‘0969'
-e 096
0871'
1801'
~a2230
=e9uer
~e5720¢
e5187¢
DATA
1 =«0y0r
1 =987
1 +315
i «8871

L e e el ol ol o E U Sl W e Sy S S o e e b b e b b b e o e b e
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1=1+000,
1 =i
D721
« 9927y
e 5450
=720
”0997!
-.2g3v
«7olre
«9:7r
0096l
DATA
'DUU'
~e49ly
‘08351
-e9yY,
'n867l
=e546¢
=eUplr
ok
800
« 995
«91by
DATA
1000
08710
«518
«032»
~e b33
-8B
=-e938,
~e9yly
‘-572'
~e096¢
405,
DATA
=000
~eUolr
~el28¢
=el9ly
"2340
‘-515'
=+375¢
LEL MUY
'0491'
-e 5460
“598'
DATA
1=1+030,
‘t998'
-e39929
=e9u2r
=+967
~e349,
-l927'
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e e b

=e301r

a1 1Y
999
LTy
~-e2%07"
‘.987'
=e 5101
0907
«959¢
«191¢
- 7821

=830
=eb71r
U3
+901r
0L
-slEU?
=949
-e7187
scBh?
«Y8pr
0207

«09%0¢
ol28r
=075
= 78210
~e9870r
=e9350
~s048"
~elOLr
eSlo0
«T40r
9750

801
«992¢
«32770
257
«160r
o 34D
=e 761
-.982¢
=9y
-s072?
-el230

sl
-+690¢
= Thyr
°078¢'
- B820 "
- 3550
-+ 887
-eGLlitr
-e 9347
=«3597¢
~-e 9750

e855,  «43450
+855, GGy

=.0bls <49}
=e9lby =e54g0
=782¢ =+9950

2191y =e 3750
«359r  e0Uur
«636r 9750

=e315r 54
(FSTAR(19rJ) » =119 99,

el (S el
=e998y =ets01r
~¢518y =e90jir

«518r =e(3.0
« 998, '67A'
4051 B30

~e023r =9
=e B2 TeY27
=e285r =76}

«TLBr g2
e949r  «GH 7

(FSTAR (<O J) ru=11099)

e 359y <9340
«696r Y87
e254y  e78c0

=e204,  «3T7ne
=e6969 =e12,¢
=e353r =e5Gnr
=e975r =eYlye
=e740r =e9Y9n»
-e315 “sbZut

e191y =e434¢
«648 c(Our

(FSTAR(c1rJ) ru=1099)

2859 =e3Une
«718, el6y
e9oTr eBH250
«90 7 0927
« 718y 29920
e285r  eH0Lr

=~e2231 ek (xn»
=e672¢r =e(9p"
~eQUGy =570
~e982r =G0 10
“e701lr =e99y»
(FSTAR(22rJ) ru=1r49)

=e987) =<855¢
=995y =eb2y
=e999) =e78.1¢
=e999y =74y
~e¢995) =e69p¢
=+ 987y =eO4yr
=~e975y =e59y¢
=e953y =eHYpr
~eQ38) =491
=eQ1lU, =ef3ye
“e887r =e375¢
(FSTAR(231J)ru=1r99)

=-e 7611 =160,y 51y

-e718¢
-T2
=s025¢
-7
-e51lae
45"

~e096r 57210
=032 62470

«(032r 6720
2096, o715
«160r 761
«223r 601
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=eQ98r =eb3yr =JHO3
(FSTAR(18erd) ru=1r99)

=e9lly =eGE7
“s00Hr =eH0450

=740
=¢958¢
-.128¢
«8200
«867»
=.000¢
-887»
-.820¢
c128'
«938»
«THOY

6720
=345
‘0992'
=572

H4E30
1.0000»

HE3
-a5720
~e992
- 345

6720

«Sh6r
«887»
« 999,
«855»
2491
'00000
-n“91'
-+8559
~-+999)»
~-.887¢
~+«546¢

-.,838
- 4630
«032¢
518
«871
10000'
«871»
«518
«032¢
-~ 463
~.838¢

~e315¢
=e254
‘1191'
-.1281
-e 064
~o000¢
+ 064
128
0191!
«254 s
0315'

+94G
09670
«982
«992
«998»
1'0001
+998

(32

ecBly
«GT75,
«5LBy
e 5375
¢ 995,
+ 546
491
0999'
43y
«598
« 987

0967!
223
« 761
«927
0096'
8360
«871
32
2901
«c01r
* 1607

s (64
434y
«820¢
0995!
0914'
«598¢
0128!
375y
« 7820
0967!
-938'

0998'
«901,
o572y
« 096
405
0601'
«992¢
.927'
«6259
«160
ob“Sl

« 375
434,
1“91'
05“6'
«598,
+648y
20696
e 740
« 7829
«8200
0855'

0927'
«901,
«8710
0838'
«801»
0761!
0718!

«518¢

'315'
aégbl
959
.191'
« 78620
«91l4
Ol
0855’
0855'
« 0O
« 1l

19“9'
« 718
-285'
«982¢
6230
.405o
<998,
«518
«518
« 998
405

<648
<191,
¢315'
«740
«975»
'959'
«696
« 254,
.25“'
.696'
-959'

A761'
0982'
«949,
0672'
o223'
+2859
«718»
«967s
« 967
«718»
0285'

«887
«91l4,
«938»
0959'
0975'
+G87
0995'
'999'
«999,
0995'
« 387

.4631
-QUS'
03“5I
-285'
0223'
.160;
0096'

571

« 78
«191»
«9597r
=+0%07"

« 987

«595 ¢
et 347
-e999r
-e491r

SHUGr

0231
yBer
0283'
=a71b7
=eG49r
~-el60"
«501
(32
-e5710
~e338 ¢

=375
-e 740
=315
«191
L I-X
G301
«9871¢
« 7820
o375
=el287
«5H98

0230
T2
«949
9827
o761
e 345
¢ 160
b2
9271
«992»
«801»

0 975¢
«9597r
« 938
«Glbr
« 887
8550
8200
e 7821
740
6907
U487

-e2231
=285
-e 3450
= 4057
--463'
=-e5187
=e572¢

1000/

*«955»
«3751
-e6487
~e375¢
=-e254
« 7400
0938'
«1.8
-e8200¢
-e887¢
« 030/

«096¢
«927
27610
~e223¢
~-e9571¢
~-e672¢
#3450
*3927r
5721
~slp3?
-1+0p0/

=914
-e995¢
~e820
—-el 34y
06l
5460
o887
*999
855+
49l
~+000/

04051
~+0396¢
-e572¢
=e9ylr
-e998¢
~-«838»
—e 4631

«032

+518¢

«871
10007

*+598»
546
«491»
434
«3750
315
«254
«191
«128¢
* 0ol
0G0/

-e801r
-e838¢
-e871
-e901
=-e927¢
=949
-e967¢



276
277
275
279
28y
281
282
283
284
285
28¢
287
285
289
290
29
29z
293
294
295
296
297
29y
29y
300
301
302
303
304
305
306
307
304
309
31y
311
312
313
3ly
31y
3le
317
3ig
31y
320
321
322
323
324
325
326
327
328
32y
330
331
332
333
334
335
336
337
338
339
340
345
3k
343
34y

1 =931
1 =871
l -08680
1 =801
DATA
«0G0s
.596'
09591
« 958y
« 546
-006“'
‘cﬁ%&'
--9753
-.914'
-.491:
0128'
DATA
1000
«801,
« 28570
".345'
~.858¢
-.9498,
=¢Tbly
=e2230
405,
0871'
0992'
DATA
=e00p0»
~e938
't648!
0‘491'
t967'
«191¢
=855
’-752'
«3157¢
6999'
3750
DATA
«1¢000
"‘1345'
e 761y
'871'
=¢1600
=982
=e518¢
26230
e 949,
.032'
=927
DATA
0000
09751
=olh 5y
-07820
c782'
0434'
‘0975'
=+000r
0975'
=4 349
=« 782¢
DATA
1 1000
1 "223’
1 =e90lr
1 ¢623'
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4051  «285) oE35r 992
=e3lUnr  +345y 5710 4982¢
=285+ 405, o900 « 967
~e2230  oU4B3y  «927r L9449y
(FSTAR(2HrJ) r y=1999) /

«696¢ 0999, 745r 0640

«9870r 4820+ 1950 =546

8871 03159 =s434r =+938¢

«434r =+315s =eH87¢r =+4959
=s191r =e820, =+¢987r =.598¢
=+ 74y? =999y =e6952 =000
=e9900r =e782) =+125r +598¢
=«850r =254, <491 959,
=e5752 3759 +9lyr 4938

2541  +855) +975¢  JSH6

« 7820 2995,  e6U5Er =.064r
(FSTAR(252J) ru=1r99) /

« 7180 032+ =eb7.r —¢998»

«160r =e572) =¢982r =.838»
=el4H3r =e949) =eGQ1r =345/
=+90ir o949, =el4b3r <285
=e982r =e5721 16yur 801
=e672r 0329, 71sr 1.000¢
=-+0%06" e623, «GG +801

#5187  +967» «871r 285

09271 «927¢ 4052 =345

09671 5189 =ep2230r =,838»

20230 =e(096» =761 =.998¢
(FSTAR(260J) ry=1999) /
=e740r =¢995, -e5950r 0191!
~e887r =254, Sl «987

«1280 8209 9750 491

e 9750 +820¢ 1257 —e.648»

«DlUpr =e254) =eE87¢r =.938¢
=:5989 ™e995, =eT74yr =000
=e959r =434y «375r 938y
=e064r «696r +99gr L6648

0914 «914, «31hr = 491,

«690r =e(bUy =e782r =987
=341 =e959, =eu55r =4191¢
(FSTAR(2Trd) e u=1099) /
=e072? 096y «BOLr 9820

4637 +96T7r  e838r 1600

09920 «572) =e2230r =871

«2231 =e5729 =¢9920 =.761r
=e8381 =e967r =eU4bH3r +345»
=e801r =e096r 6720 1.000¢

«2B852  «901r  +927r 43450

2998 o718y =e(32r =.761r

4059 =el05s =e9Ugr =,871r
=e718r =e998r =e623r 41601
~-eQ01r =285, *S5lur «982¢
(FSTAR(280J) v u=1999,; /

«7820  «9759  o434r = 434

434r o434, =e975r =782
=e9T75r. =782 =+00yr +782¢
~eG0U? ¢782r ¢975¢r JH3Y4

e 9750 o434y =el434r =975
=~e434r =e975, =782+ =4000¢
=e7827 =e000r 07820 +9759

«782¢ eQ75, o34 =434

e43G4r =el3lUy =e975r =4T782¢
=e975r =782y =e(0Qr «782¢
=oG0U? 7825 +975¢r 434
(FSTAR(29rJ) ru=1r99) 7/

«62350 ™e2239 =e901r =«901
=e901¢ =e9Q1ly =e2250¢ «6230
=e2237 6231 1e(0pr 623¢
1.000? 6239 =e223¢ =4901¢

0672'
'623'
5720
«518,

-s648
-e975
-+ 914,
-e491,
«128»
2696
+987,
'887'
o434,
-0191'
=740

-e761
-e2239
o405,
871
0992'
« 718,
e160,
-e463,
-¢901»
~-+982»
~06720

'855'
0782'
~'315'
—0999!
=375
« 740
0887'
=128
-e975¢
=e546¢
«598,

«518,
-s6230
=-e94Gy
=-e032¢

927

6720
o463
-e992,
~e2230

0338'

«801,»

"'0975'
=000
0975'
o434y
- 7820
«782,
434y
-0975'
=000
0975'
--QS“;

-:223'
1000
-0223'
=901

20320
=.0320
‘0096'
=e160

=+995¢
=855,
_O375'
254,
«782»
‘999!
«820,
0315!
—.315'
'.820'
=999,

~e096¢
0518'
0927'
0967!
0623'
0032'
-05720
=e949,
=e949,
~s572¢
'032'

0959’
006“'
=e914,
=696/
043“'
0995!
025“'
=e820¢
=.820
« 254
l995'

-e2859
'0998'
~e 405,
« 718y
«901,
=e096¢
-a967¢
=-e572¢
0572'
0967'
0096'

- 7820
07820
0“340

=e375

=+000¢
09750

el 34

-,782¢
07821
OQ’34'

~+375

0623'
0623'
«¢9Q01
=223

-e6231
—e072¢
=-s718?
~e761¢

=782
=e2547
e 3750
«855¢
« 99570
740G
«191
=e434r
=-e887¢
-e987¢
~e6907

«H237
e G967
« 9271
5187
~+(09%06°*
=e72?
=e9827¢
-+901r
-e 4630
«160°¢
« 7181

434
=e696?
=+914

-t

«959»

«598»
=+ D46
=e975¢
-.128"

0887

« 7400

=e901¢
=+7187
4050
« 9986
2857
=e801r
=.8387
02230
«9927¢
4630
-e672?

=4000¢
« 9750
o434
=.782¢
«782¢
434
=e9757
=00
«975¢
=e 4340
-y 7820

1.000¢
—-.p231
“e901"

6230

~eGH520
~«9G92
~+998¢
-1+0007

=+128+
“491e
«G14
*975»
«648¢
«0pb4r
~e5467%
~e9389
-e959y
~«598¢
—0000/

*992¢
871
45
=e223¢
=eT76l1r
-«998y
-+B838¢
-e 3450
+285¢
«801r
1000/

=375
-+999,
=315+
07820
+855¢
<*191s
=e987r
=el491
26487
*938¢
«000/

=+927¢
« 0320
« 349y
6230
=e5180
-+982¢
=+100¢
871
«761r
=e345
=-10007

7320
434,
=eG75¢
=000
«375»
—eli3le
=782
o782
el 3y
=2975¢
-2 0007

o623
=+901¢
~e2230
1000



345
4o
347
345
34y
35¢
351
35«
355
354
355
350
357
350
359
36y
361
3oz
365
364
365
360
367
3606
369
374
374
372
375
374
375
370
37¢
370
37y
38y
384
384
385
384
385
360
387
384
389
39y
39
39¢
395
394
395
390
397
390
399
40¢
403%
402
4035
404
405
406
407
4006
409
41¢
413
41z
413

06230
-e9¢1lr
=s223¢
1.0@0'
02230
o9l

623y

DATA
-e000
—.696:

0999,
~e 740

«Ublr

648
-09951

0782'
‘-128!
-.5980

0987

DATA
1=1e030»
n7la'
”00521
=e672¢

«998,
-e70lr

« 096,

NPT
=-e992

0801'
=e+lo0r

DATA

o000

«191
~e375¢

05460
-e69602

0820'
-e914

-9750
-e39y9,

u957'
-e3358¢

DATA
1¢0y0r
‘0982'
09K7'
~e83580

« 718
“e572¢

o“US'
‘02231

QOQZO

e160
=e345

DATA
“1000!
n3750
-»696'

.914:
-.999l

« 938
‘0740'

0“3“'
=s o4
-0515'

06“8'

DATA
1-1.000¢

b b b e
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—eg25"
=e501"

e025?

6250
=~«901r
=-.22357
14000

(FSTAR(30rJ) v u=1r99;) /
=e338¢r =254

~e82U7"
«191
«Olpr
=975
«8557
-045“'
-s491
<9597
-e887r
e 3150
434

“e9(31ler =e9qy
Te223r  eb230
10007 025
=e2239r =e90Lr
“e9Uler =e223¢

0623¢ 1e00ye
eH23r =e225¢

*91l4, <8557

=e3759 =975
=e375s <S4

«91l4y 19y

=338 =eB2(0

434y 987
¢3159 =e5957¢

“e887¢r =el1247

+959, <7820

=+491s =995

(FSTAR(31rJ) 1 u=1r99)

-e5720
-e3380
02231
«Slar
=967
8710
=285
=s 4By
<949y

2345, 967
e405y =e514¢

~e927r =e2230

0927 28357

"e4USy =982+
=e345r 5720

«901y el6pr

Te949y =e80Lr

2463r <9920
02850 =625

=e904r =e871r =¢(096"

(FSTAR(32¢rU) ru=1r99) /

«8557
=e74yr
«D98r
e300
«254r
= UbBY4r
=~el287?
« 315
e 431
LB
-0782'

(FSTAR(S3rJ) ru=1r99; /
=e463r =e995r =4572¢

«Slyar
-e072?
w801
=+901r
0967
-e9987
«9920
=949
«371¢
=e 7610
0237

(FSTAR(34rJ) v y=1099) /
=820y 1249

=887
o995'
-e959r
« 7820
=e49Lr
«l287
254
-e5% ¢
«855»
-0987'
« 975

(FSTAR(35¢J) ru=1r39) /

~e4630

«887r o064

“e959) =e254¢

« 995, LBy

~e¢395y =e594¢

«959, 74y

=e887r =e855¢

«782¢r  +9350¢

“eH489 =987

*491r  «99g»

“e315¢ =975

128y <914

+285r <967

=+(096r =G0}
=096 8501

e 285) =ep7y0

=el463s 51yt

06231 =345y

=e761r 160

«871s 0320

=+94T, =223

¢992y o405

e546y =49

~e191y 782+
=e191y =959

5467  «995¢

“e820r =e587r

«G75r  ebB4ur

=e987r =e315¢

* 855, =064

=e598, o434

e254, =e T4y

2572, 4990

-e223¢
10007
=e223¢
=«901

+6230

6230
=«901

648y
0640
o740
+999,
=696
=-.000¢
-696'
-+999¢
740
=06l
=648y

« 7610
-.998¢
6720
o032
=-e718¢
1.000'
~e718»
«032¢
6720
=.998»
761

=820
0696'
“+Sh60
«375»
-n191'
=-+.000
01910
=s375¢
«S46r
-0696'
0820'

« 7180
~.838»
«927
-e982¢
1.000'
~.982»
2927
~e838¢
«718»
=.572¢

+938¢
=+999,
«914,
=696
«375»
=«000»
-e375¢
0696'
=914
«999,
-e9381¢

03“5!

23

6230

e56230
-2901¢
°02230
1000,
-e2230
-+901,

0995'
-+7829
1128'
«598
‘c987'
n820'
-'191'
-‘546'
«375,
=+855,
0254'

«+(96»
-e6230
«992
-0301'
+160y
-572'
-.982'
0838'
-0223'
-'518'
+ 967,

-.91“'
0975’
-+399,
0987l
”0938'
855,
AT
«598,
~o 43Uy
254
-e (064

4095
—-2230
o032
+160¢
=e 345,
«518»
-e672¢
0801'
-09019
09670
-0995'

<740,
~el4 34y
(64
03150
-06“8'
«887»
~+995,
0959'
-e782¢
0491'
--128!

-0672'

1000
~e2231
=«901¢

.623'

1623'
=+901,
=223

-491'
-e959
n8870
~¢315,
o434y
«938
=e91Us
.375'
0375!
=-e91l4,
+«938,

=e871
0285'
Hodr
-1949'
«901,
-e 345y
=405
0927'
=e927»
«405,
« 345,

=.128»
0315l
=491y
-648'
~e782»
0887'
-+959,
0995!
=+995»
«959,
-.887,

0992'
=. 949y
0871'
=761
6231
=e4630
0285'
-+ 096
=+ 096
.285'
- 4630

'casqk

«598¢
=855
0987’
-.975'
«820»
-0546’
.191'
0191'
~e546r
0820'

-+s967

023
=+901"
=ez223"
1,000
-.2231
-s901r

6237

- 434
-e3157
«&87¢
-¢959¢
491
254
=+855¢
09750
=540
~¢191¢

=«901
«949¢
=463
=+285¢
«871¢
=+967¢
«518¢
2230
-e8387?
9820
-0572'

«7827¢
=648
431
~e315¢
1287
e 064
=254
U434
=e5987¢
«TH(0r
=-e555¢

« 6237
-e7617
«8710
=+949r
«992¢
-eG98
« 967
=+901
«801¢
=727
«518¢

=e9750
«987¢
=e8557
«598¢
=254 ¢
-+1287
«491
=+782?
«959¢
=e9957
«887¢

-e223?

~e223¢
-+3g1s

c623'

2623
=-e901r
-e2230
1000/

=987
«598
*128¢
-e7821
« 995,
-e648¢
=s064r
«7400
=+999,
«696¢
*000/

~¢160r
«801¢
~e992¢
6231
*096¢
-e761¢
« 998
-.6729
-e032¢
«718¢
—10000/

«9387
=+987
*999¢
~+975¢
914y
—0820'
06960
=+546¢
375
=-+191
—0000/

=+345¢
*1600
«032r
-e2230
405
-e572¢
«718+
-+838¢
2927
=982+
1000/

-e648¢
«315»
064

L X1 3
o740

~+938¢
+ 999,

-2914s
*+ 6960

=e375¢
«000/

e761r



Gly

4lo
417
416
4ly
42y
423
422
424
424
425
420
427
428
429
43¢
431
432
439
434
435
436
437
430
439
449
44§
442
445
44y
445
LT 7Y
447
4uis
449
450
453
45,
45,
454
455
45¢
457
458
459
460U
463
462
465
464
465
460
467
464
469
474

47
473
474
475
478
477
478
479
480
484
482

b e e b e b

[ e Y o o

L T ol S o S e e e O S Tl o o o T o o I o O O O e el o o e e e e e e e e o

0927
-s7189
OQUSI
-e(032r
'-3“5!
06720
~e9(1y
« 998,
‘0949'
e 7ol

DATA

«000,
-e820
09.58'
'02540
-e648¢
«995¢
-.4910
el 34y
09571
"16960
-+191s

DATA

140000
-05720
'95“5'
.967'
-0761'
-0096'
0871I
-0901!
0100'
t7L8!
=+ 9821

DATA

=-+000»
«999
‘cob“'
-.9959
-1’48'
-987'
-el9lys
~e975¢
025“'
0959'
-0315'

DATA

1000
0320
«998

-=e096¢

-.992'
olbOl
09820

-e2230

-e 967
0265'
949

DATA

«000,
-0355'
-'8370
- Ob“'

.820'

Iy

n128I
- 7827
~-e938¢
=e191s

«U9061
850
-e029¢
870
-+ 9920
e 9671
=801
«518¢
=el600
=223

e 914
=.855¢
e UBY
« 7827
=e959¢
¢ 3157
«9987¢
-e999¢
« Do
3750
=e975¢

4050
D15
=998
«0230
2857
~-e 949
«80i1r
0322
-e387
0927
~e2237

-~ 93051
e 3750
914

LT 1Y)

-.,887¢
491
855

=S40

-e B2y
«5957
7820

s 3457
-e927¢
405
«901r
~e 4637
o871
Slur
«838¢
-1572'
-804
024

«959»
o254
=e6967
-e975¢
=-e315
-648'
«987»
«3750
-e5981
-e 9950

=e838¢r =e&7ir

*982r 023

=e982r =e285¢

«838) =s(9pr

=a5721r 463¢

«223¢ =761
¢160r 994G

=e518, =¢G99y

«801, 901

=e367y =e6721
(FSTAR(36+¢J) ry=1199)

«740r =e3150
«128¢ <959

~e887s =782

08879 =e(6yr

=128, 5550
=e740r =e9l4

+975, «191r

=e375r +696¢
=e5469 =987

©399, o434

=e598 49,
(FSTAR(3TeJ)vy=1199;) /
o721 =e94Yy

«992s 2850

=e463yr eb23¢
“e463r =99y

+992y 5140

=e672¢r ¢405¢
=223y =982

«3279 71

~+858r 16(

00329 =90
«801r 8731

(FSTAR(380J) 0 u=1r99) /
~+648r o493
=+7400 =887

e696r =el3yr
+696, Q914

“eT7U40r 375
~eHUB8r =9340

07829 =e3150
+598s «959g»

=eB201 254
5461 =e975¢

08559 =193

(FSTAR(39rJ) ru=1999)

*761ly o871

=e6721r 2L63r
=e7189 =¢90}r

«718, -'“05'
e672r 29270

=e76ls 345
=623y =e94gy

*+801r =e2850
e572r 967

~e838r 223
=e518y =982+
(FSTAR(40¢J) »=1999)

5469 =ebUyr
2999, 3150
491y 9750

=e491r 696
=999y =254
=546 =959

434y =eT4(r
«995, 1930
¢598) +93a¢

-s375, ‘782'

24

0032'
=405
t718'
=e927¢
1,000
-e927¢
« 7189
- 405¢
«032¢
o 3450

-0995'
|6‘+8'
-25“0

=938
0820'

=.000¢
=.8201¢
t938'
=254
~-.648
.995'

-.096¢
=761

09670
= 3450
=-e572¢
1.000¢
=s572¢
=345

29670
-0761!
-+096¢

«987
«128
=+9959
=064
0999'
-.000¢
-.999¢
« 0640
«995¢
=+128
-+987¢

=-.160"
«992»
0096'
~+998¢
=-e032¢
10000'
=e032¢
=+998»
«096¢
0992!
=.160»
/
=e914»
=.820¢
'06“'
«887»
«855¢
-.000
-,855¢
-.887¢
=064
0820'

«901
-+998
<949,
-+7619
0“63'
=-e (96
--2850
0623!
-e871
«992

-el491y
-el4 34y
0987I
-06960
‘0191'
'91Q'
-+8559
« 064,
e 782
—0959'
«315,

-371'
~-+901»
v160'
«718y
-.982'
405y
1518'
"‘-998!
'623'
0285'
-+ 949,

«191,
0975,
-0254'
-0959'
03150
«938»
—¢375'
=e914y
o434
+ 8871
~e491

-e 3821
02230
0967'

*QZSS'

-.9“9'
« 345,
0927!

=405

-«901,
QQGSO
«871»

0128!
-e782¢
-0938'
-e191

« 740

0959'

e 254,
-+696¢
-.9750
-0315V

0801'
-0518'
0160'
«2230
-e5721
«838»
"0982'
«982¢
".838'
5720

0598'
-+999,
«546
«375¢
-e975,
0740'
«128¢
"0887'
.887'
-e128»
=740

«801»
0032'
~.838»
«927
=223
-e6721
09921
—-e463¢
=e 4631
«992¢
-e6720

~+855¢
.546v
0820'
-+598¢
“'-782'
648y
« 740
-e696
=e696
7400
6480

-.518»
-.838¢
«572»
«801,
~e6523¢
=.761¢
6720
0718'
-e718»
=672+
« 761

«987»
«375»
'0598'
=e¢935»
o434y
0546'
0999'
0491'
‘04910
~-+999,

-e1607
«5187r
-.801¢
« 3671
=392
-e623¢
02857
<0901
- i46351

«G75¢
-e3750
=+Shor

«9997¢
=e5987¢
~e3157

+959
=. 7827
=e (64

« 8557
=+914¢

=223
«927r
=838/
0322
«801¢
“eGUGr
2857
6230
-+998¢
«518¢
o405

-.782¢
=598
«820°*
Shor
=+8557
~e431r
887
4340
-e914?
—e375¢
338

«623¢
-s801
—-e572¢

838

«516"
“08719
o463

«901

«405¢
=927
=345

LY
«995»
«5987
=e3757
-e9871¢
-s048¢
03150
«975¢
«696?
- 2547

=+949
¢ 998,
-+3901¢
6720
-e345¢
=-+032¢
45
~-e718¢
«927
-10007

191
«6961
~-e987¢
4340
e4gle
-+395¢
+6487
« 2542
-2938
«820¢
-e 030/

=-e9827¢
«718¢
«160¢
-e901r
«871r
-+ 096+
=761
«9eTr
~e345¢
-e5720
1000/

315
~e959
=254

«975»

«191»
-e3870
~-s128¢

2995

*064r
~e9Q9g

«000/

*949
e 285
~-e 967
—-e223¢
«9827¢
¢1601
=-23927¢
=+096¢
«998
« 032
-10007

~e 740"
191
+ 938
o782

=e128¢

-eG14r

~+8207
o064
« 887
«8557¢



489
484
485
48¢
487
488
489
49¢
493
49,
495
494
495
49¢
497
49y
499

500
509
51¢
511
Sle
513
514
51%
516
517
Sle

530
537
534
539
S4¢
Sy
S
543
Shy
545
S40
547
Siyg
549
550
551

I «740r =ol434r ™e987r =el24u7 «Gly4 +6U8r =.546
DATA (FSTAR(41rJ) 2 u=1099; /

1.000r 42851 =e838) =e761r +H05r +992r 4160
e518r 9677 +032¢ =e949r =.572¢r «623¢ 927

—olodr  oT181  «8T7Lls =e2251 =+998¢ =+345, «801,

=e 9By =e2230 o8T1r  e71lgr =.463r =382y =,096¢

=e572r =eI49r  +032r +967¢r +518r =e672¢ =.901/
4359 = 7611 =eB38y ez8nr 1,0000 +285r =,838,
392y v1BUr =eG01y =672 «518r 967 0320
6230 e 9271 =+096s =+982r = 463y « 718 «871,

=e345r 8017 <801y =e3Unr =e998r =223 4871

=eTu2r =eU096¢ 9279 «624r =+572¢ =949 L(032¢

~e672¢r =s901r  «160s 9920 LU405r =e761s =.838,
DATA (FSTAR{(429d) 1 u=1199) /

«e000r =e975r =~el34y 7820 7629 =434y =.975,
B4y =,782r ™eT7821  43u4r  +975¢  +000r =,975
782 =el434r ™eQT7Sy =e(0yr « 9750 434y =,782¢
e 975 wU0U?r ™e975) =el{4 340 « 7820 07820 = 434,
«975¢  JU434r =e7821 =eT78zr  JU34r <975  L000,
«TB2r o 7B27 =elddlhy =eGT5r =4000¢ «975r 434
lslhs 9750 «000r =e975r =,U34s «782¢ .782¢

=e0G0r 9750 43Uy =e78pr =.T782¢ +434r 975

“el3lhr oT7Bzr  +782) =el43yr =4975r =e000r 975,
eT7a2r =ol434r =e375 =e(0y? «975¢ o434y =,782»

“e97 1=e000 97?0431 me78r=,781 431¢971.00

DATA (FSTAR(43rU)r=1199) /

L1=1e000r=e223¢ «901r ,6231=,6239=+901r +223¢ 1000
1=e90 2 =e025? 0230 0901"0223"‘1‘000"0223' «901
1 =e623r =4.904r 223, lep0yr 42230 =901 =.623¢
1=e22r=istifle=,22? 90 .62'-—.02"‘.90' 0221100

1 22230 =490ir =e623) 6257 +901r =e2239-1.000,
1 «6231 =e0250 =e901y  e223r 1.0000 +225» =.901,
1 «901lr =e2230=1.000, -.2250 «901¢ «023r =623

e e

P N

=-e 9590

=e901r
=«0%0"
«801r
«927r
0160
~e 7617
=+ 949
-.2230
«718¢
« 967
0285'

’0000'
-e 434
= 7821
=e975¢
=+975¢
=,7827¢
- 434

« 000

e434r
~e 7821

2230
6230
62351

—ec230
—e6237
=901

1 1090 2250 =e901ly =eb25¢ 6230 «901y =,223+=1.000°"

10690904621 =e622=09Urye2211.,0020¢221=4907=:62»
10.62+0e9Ur=e229=1e0?=e22¢0,90r0¢62¢r=0029=.90+
1 0622000000221 0901=0021e527090r=,2c0=140
DATA (FSTAR(4brJ) r =199, /
«0Up0r  «987r 315y =e887r =¢598r «096r 4820
«128¢ «999r «191r =e934¢r =eU491r «782 e 7400
e254r 49957 <064y =975 =,375¢ «855¢r L648
#3751 o975r =e(64r =e9Y95r =,2540¢ «F1lhy L5469,
«491r  4938¢ =e191lr =e99gr =,128» +959r L434,
25980  L887r =315, =e987¢ =.0000r +987r 315
«696r  «B2Ur o434, =e95yr L128r +999, ,191.
27821  «THOr =e546r =e91yr +2549¢ +995» 004,
«855¢ Olbor =648, =850 « 3750 « 9759 =,064»
«914r  JDlUor =eT40r =e782r JH491r  +938» =-,191,
¢959r 4341 =eB820r =e69nr +598¢ 8871 =.315,
DATA (FSTAR(450J) P u=1999) /
1¢000s  +160r =949y =e465¢r +801r «718s =572+
«992¢ «U32r =982 =e345 «871 6231 = 6720
29671 =.096r =998y =ez223r 4927 45189 =.761»
e927r =4223r =¢998) =¢(9a¢r +967r 405 =,838¢
o871 =.345r =.982, «(32r « 992 «285r =,901,
«BUlr =o463r =e949;, 1607 1.000r 1609 =.949,
e 7180 =a5T2r =901, 2850 49929 «032¢ =.982»
06230 =.072r —e838r <4052 +96T7r =+(096r =.998
.518t = 761Lr =761, +5lsr 0927 0223 =.998,
sHUSr =s8B381 ™e6721 26231 o871r =345y =,982¢
s265r =a901r =572, e 7150 +«801» 463y =949,
DATA (FSTAR(460U) v y=1199) /
=e000r =.995¢ =e191r +959r «375r =+887r =,5469
=e648r =o820¢r +491r +914r =e315r =e975r 4128
=e 3371 =4254¢ 0938, e43y e -+855¢ ¢598, « 740y
=+855r  J434r  «338¢ =e2540 =,987r (64r ,999
=e315¢  +914r  e49Lls =eE2(3r =.6UBr <6969 782
¢ 375 «959r =¢191s =~+995» ~=,000 ¢995, «191»
«B87r  JSUBY meT782r =e69pr O4Br 8200 =.431,

P b b b e b e b e

b e b e e e e

e S o

25

~ey340
~eS4b"
~.b48"
=e7HO?
=e820
-+ 5870
-e 9387
'.975'
=e9957¢
=+999¢
~e 9871

=e901r
-e838¢
=e761¢
-e672¢
=e5720
- 4630
-+ 3450
=223
=«0907

0320

«160°"

7821
+ 999
«THO
«1287
=e5H45"
~+9597¢
-e914r

-e 000/

-s6720¢
~e982¢
-e 34570
e623¢
«9G2
4SS
=-+572¢
-+9398¢
-3
+518¢
1000/

*975¢
0782
L %1'Y]
-e0g0r
=434
=sT2¢
-e375
-+975¢
-e7827¢
L XLy

«901r

«901
0623
02230
-02230

-+959¢
=914
-e855¢
=-e782¢
-+696¢
=+598
=491
-e3751¢
—-e254¢
~+e128¢
-e 000/

2857
45y
«518¢
e 6230
«718¢
«801¢
«871
*927
«957¢
«992¢
1000/

+696¢
Ol
-+538¢
=-+975¢
-e8870¢
=e375¢
*315



550
557
550
559
56y
56}
56¢
56y
564
565
560
5607
2o
56y
57y
571
57,
575
574
57y
570
57¢
57
57y
58y
58,
S58.
5865
584
585
586
567
586o
584
59y
59,
59«
594
594
595
59¢
597
590
59y
60y
6l)
olc
60,
[V
60
600
007
olg
60y
6ly
ol
6le
61,
61y
6ls
6le

1 970
1 « 598y
1 =eUolr
1 =.690¢
DATA
1=10y00r
L =e70le
1 =eloUr
1 D18
L «949,
l c947'
i hpde
L =e2230
1 *-ﬁqlo
1 =«998,
1 '07;6!
UATA
OUUUI
0939'
05460
’0648'
‘091“'
(B W-1
0967'
ALY
SQ7QUI
-e 85571
el
UATA
1 1000
1 2050
1l =eBlU
i =e70ly
i OQUSI
1 992
1
1
1
4
1

[y

(SR ol T ok Sy ey

0100'
~e90lr
=s072¢

«518¢

0907!

DATA
’00000
=e95%9

05%6'

.646:
~e914
'01480

0907'
“e4 34
‘0740'

0855'

e 204

UATA
1=10y00

02550

«858¢
-eTalr
=elybe

09920
-.loﬁr
=e9yulr

0672!

-3%-1)
'0907'

END

e e b b b e b b e b

e N ol o S e

-el200
-0740'
=999
—0782'

-sU%6"
27cr
967
«901r
e300

=ecB8o0

LEY-Y-1-14

-e99c

—-e0ler

el
w2or

05100
o2y’
'0782'

eo7o!

+ Y95

«191°
-a83870
-e090¢

494

9750

eU3ar
eIy
-eD720
ul3e
«9271
=-edF01
-e 98270
L -
«Tilur
o871
~e2230

=999
3 1
3200
~e78cr
—-e 370
« 9907
~el91Lr
=e8/7r
090
431
=975

wudcr
Sl
=eD727?
-e023"
9270
+ U990
=+98cr
I-%Y)
«7lor
=s0710
. 2230

=¢399,
=e740s
“e128¢

546

«ga2y
«871
e 345,
=e345,
~e871¢
~eg821
o625
«032¢
ol
v992,
83670

e« ol
“e 338,
~+598,

0598'

«3587y
Te(blr
=eG75s
“e491,

6961

87
=+191

=+998,
o345,
«801,
«801,
=e345¢
=e998,
=223
«871s
« 718y
“e 463
=982

¢ 004
e 958
~e598,
=598,
«938y
eUoky
=975,
491
«OY6
=807
=+191,

«998,
=e345
=801+

«801

e 345
=eQ9dy

0223

«871
=718,
~e 403y

«982s

~e(our
59y
«GT
sb&7r

(FSTAR 4T 1) P u=109G,

(-1
“elQye
“eG(j
-GG
—ehT7 .0

yereg

«T1oe

«YGq0

sy

celo
“ol

(FSTAR(4BrU) v =149
099\" .

TR
"373'
«78,¢
cbZU'
=131t
“e99yr
—ecSqr
5550
« T4y
=43y
-G8 7

(FSTAR(49rU) 1 =199,

=e(9¢
«G20
oYY
—e5T7 o0
“eGlgyr
sU3er
«G670
Sl
—etT ot
-ey(,r
e16yr

(FSTAR(500J) ru=11r99)

¢G99
LYY
—e 781
B2
el
=¢G99y
eSS4
'bBUl
-e T4y
—el 3
« 987

(FSTAR(DLrJ) 1u=1099)

=e (G0
=927
u2yue
ST
—0949'
- (320
G0/
=e51n0
o720
G0
.léu'

« 987
<855
«3150
-e375¢
/
~-e927¢
=949,
-.518¢
«100¢
« 7610
1.000
« 761
+ 160
=-.518¢
-e 349y
-.927+
/
=.1280
«91be
06Q6'
=546
- 959y
=.000"*
2959
«S46r
- 648
-e914y
« 128
/
«962¢
JH4050
- TO1#
-~ 8358¢
02680
1.000
52850
-.838»
-, 7610
JUUS
«9G2y
/
=e128¢
=e91lYr
6487
0546!
=+959»
-.000
«959,
=546
=648
«914
«128»
/
-.992»
<405y
o761
~.838»
=285
10000'
=.285¢
-.838¢
761
Q“US'
-e392

« 254
-y 3l
-eGlly
00959!

-e4630
ec2ar
eplly
.99b'
«718
cugb'

-e57er

-e967

=901

-.Qva
o285

0987
434
e Tlyr
=e855¢
e 254
2999,
e 315
—-eB20 0
-«782¢
« 5700
«995,

« 160
~e301
=072+

oblbl

w967

0320
-e949,
- 5720

el

e 927,
-«(%06

‘0987'
434y
« 740

~e855

—.25“'
09990

e 5150

~-e820
07&2!
od?b'

-09930

1160'
«301»
—0572'
-0515I
-967'
-e (32
-e9U G,
0572'
c02br
-eG27,
-0096'
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26

=958
=e338¢
=491y

'191'

0838'
«992,
0672'
0320
=e6230
=982
-.871»
‘csqb'
t3“50
«871»
«9u2r

«191
=837
=+696

«491r

0975'

.Ob“l
~.938¢
~-+598

0598'

+938,
=004

-eQ8529
=403
« 7189
<871,
-l223'
=998,
-e345,
«801
0801'
'0345'
=998

«191»
« 887
-.696¢
-.Q91v
0975'
=064
-e338,
-598'
0598'
=958
~e 0ol

0982'
=403,
=¢718»

0871'

2230
=.998¢

« 345

801
=+801»
-0345'

«998,

~e4 3i4 0
0254
o207
« 495

v025?
-e32?
-7l
=992
—eu38?
.80
o300
«901
0720

*855¢
2937
*648¢
« 000/

-+718¢
-e998
-oBOlI
-e2230
4530
9271
*+949r
«518
-s1c0r
—-e 7510

—OUQO'—l'OUOI

-.975'
—e4 9y
nbgb'
8871
=e19.f
e 4957
-~ 5700
« 781
02U?
=+ 31D
-+ 9997

—eg2y!
5710
e71b¢

=465

‘0982'

=+ (%0
9271
024

=572

-e 949
Y320

«G700
-e49]r
~e090"

3870

«191
~e 595

375

0782'
.20
=e5100

-.226'
‘oﬁ?l'
+718?
4630
=e9820
%0
29271
~en23?
=e572¢?
949

- 254
«855»
e 7401

-4 34

=937

=elc8?
914
648y
~e54671
~-e¢359
--000/

e 957
«518¢
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