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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, ay, 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 a;, 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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i C
P C 1RSSR TN SR RSN RS R TR RS0 SRS RS0 9R SR 2422525250000 0027208520808
3 < I PROGRAM  MDPLOT I
4 C I SOUTHERN FUREST XPEKIMENT STATION FOREST SERVICE USua 1
5 C I WARREN NANCE, GEORGE KcITHe ANy 8ONNIE POLMER I
o C DRI L Ly I L I I I T I I e Ig I ITITIIIIIIIT
7 C kkk KRR EREREK
I C * PURPUSC *
9 C KRk KK EKRRK
lu C THiS PROGRAM GRApRHICALLY PRODUCEs> THE ANUREWS' PLOTTING METHOD
1) C ok kkkR kKKK
12 c * METHUD *
1s C ETTITT T L
1y C THiS McTHOU FOR wULTI-UIMENSIONAL PLOTTING WAS ADAPTED FROM
i C THE FOLLUWING PAPER.
lo C 1972« ANUREWSs D,Fe PLOTS OF HIoH DIMENSIONAL DATAe. BIOMETRICS
17 C 28125 =36
lg C KK K K ok Kk
1y C * CARD ORDER *
20 C Ao K R R R KR K
25 c MICROFILM CARD
22 C ols CARDS  (OPTIUNAL)
2% C TIfie CARD FETTE]
24 C OBSERVATIOIN NAME CARDS (OPTIONAL AFTER 15T PROBLEM) *
25 C VAKIABLE NAME CARDS (ORTIONAL) ¥  REPEATED
20 C INPUT FORMAT CARu (OPTIONAL AFTwR 1ST PxOBLEM) * FOR
27 C UATA CARUS (OPTLONAL AFTER 1ST PROBLEM) * EACH
26 [ PLOT CARD * THIS ANu LABEL CARD REPEATED * DATA SET
2y c LAGEL CARD (OPT(ONAL) *FOR EACH PLOT DESIRED *xkkk
3u C £Nu
3i C Ak e A o K K ok K ok KR KOk
3 c * MICRUFILM CARD *  INSER(ED ONCE FuR EACH SET OF PROBLEMS
33 C AR A R K K K o K ok KKKk
3y c COue 1 1 IF MICKOFILM PLOTTING LESIRED FOR ONE UR MOKE
3 c PROBLEMS IN wUN
3o C 0 IF NOT
37 c NOTE= THE USc OF MICROFILM IS SC-4020 OEPENCENT.
3y C COLe 2 4 IF TABLE OF _INEAR FUNCTIONS DESIRED
3y C 0 UR BLAWK IF 0T
4y C 2 A 3 e oK Ak K KO
41 c * 0I5 CARDS * INSERKTED OwWCE FOR EALH SET OF PROBLEMS
4(, C e o ok ok K ok KKk Kk Xk
45 C »HOULD MICKOFILM BE DESIRED THIS ENABLES THE CONTROL CLERK TO
4y C RETURN THE DEVELOPED QUTPUy TO THE PrROGRAMMEK.
45 C CARD 1 COLe 1= 2 USgR'S NAME
4o C CARD 2 CULe 1~ .2 CESTINATION CODE
47 C CAKD 3 COLe 1= o PHONE iNOe
b4y C CARD 4 CoLe 1= 48 SOLID ASTERISKS
4y C CARD 5 CuLe 1= 54 PRUCESSING IWFORMATION
50 C CARD 6 COLe 1= g6 SOLID ASTERIoKS
S1 C EETIFIET T T ST
5¢ C * TITho CARD * ALwAYS FiRST CARD uF EACH PROBLEM.
55 I A o ok K ok K o K K o K ok kK
54 C COLe 1= 5 THE WORL *TITLE'
S5 C COLe 0= 535 ALPHANUMERIC TITLE oF PKOBLeM
50 C LOLe 54= 56 NOs OF INUuIVIUUALS (UR CASEy)
57 C COke 57 59 NOe OF VAKIABLES BEFrOKE TRANSFORMATIONS
50 C COLe 6U= B2 NUe OF VAKIABLES AFicR TRANSFORMATIONS
59 C CULe 63= 65 * 1 IF PR NTEw PLOT> ONLY DLSIRED
6y C * 2 IF MICROFILM PLUTS ONLY DESIRED
61 C * 3 IF PRINTEUL PLOT> AND MICRUFILM aRE 80TH DESIRED
6z C (OLe 6b= 66 1 Ifr TRANLFORMATION> NECESSARY
[} C U I+ TRANSFORMATIONo nNOT NELDED
o4 C COLe 69~ 71 1 IF PREViOUS DATA iNPUT TO BE REREAD
65 C 0 IF NEw SET OF DATA TO BE iINPUT
=19 C COLe 72= 74 1 Ir NEw UBSERVATIOn~ NAMES UESIRED ANL NO
67 C VARIABL: NAMES DESIKEU
66 C 0 IF USERsS PREVIOUS NAMING SYSTEM FOR CHARACTERS
69 C AnD VARLABLES TO ot REREAL
7u C 2 IF NEw UBSERVATIOn NAMES AND VARIABLE NAMES ARE
7% ¢ Tuv 8E EnTEReD
12 C 3 IF OBSEnVATION NAMES ARE TO BE RETALWNED BUT
75 C New VAR1ABLE NAME> ARE TO Bt ENTEREU
T4 C CULe 75~ 77 ALTL_RNATE UNIT NUMBLR FOR DATA SET = A 2£RO OR
75 C BLANK DEFAULTS TO SYSTEM STANDARD(UNIT 5)
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LOLe 7o~ bBuUu 0 Ust THE FOLLOWING STANDARU PLOTTING FUNCTION =
FAT)=5arT(1/2)X1 + SIN(TIA2 + COS(TIX3Z + .e0
1 Ust FOLLOWING ALTORNATE PLOTTING FUNCTION =
FOIIZSTIN(TIAL + CuSITIX2 + SINIZTIXS + oo,
L3 T E ST ST LSS TT S
* OBSERVATLONX
* NAME CARUS * REGUIRED IF 1 OR 2 PUNCHED IN COLS. 7c=74% (F TITLE CAnD
Rop KK KA KKK NUMBER OF NAME CARLS (WHEN REQUIREU) #usT £QUAL WO, OF
INVIVIDUGLLS (OR CAsLES)
COLe 1= lo WNAMc OF I,,0DIVIDUAL (UR CASE)
REPEAT FOR EACH iNDIVILUAL. NOTE = NAMES SHOULD gE ASSIGWEL TO EaCH
iNUIvIUUAL IN SAME OKDeR AS INDIVIUDUALS ARE T0 Be LiwPUT IN UATA SET»
Leler 2HW WAME WiLL BE ATTACHED 10 SECONy INDIVILUAL IN DATA SeT.
LRI IS FE LT E3Y
* VARLALE *
* NAME CARWS * REGUIRED IF & OR 3 PUNCHED IN COLS. 7c=74 UF TITLE CARD
AR AR R K NUwmBER OF NAME CARLS (WHEN REQUIREL) MUST cQUAL O, OF
VARIABLEs AFTER TRANSFORMATIONS.
COLe 1= 16 NAMe, OF VARIAGLE
REPEAT FOR EACH vARIABLE. NOTE = iWAMES SrioULL BE ASSIGNED TO EACH
VARIABLE I ORVER AFTEx TRANSFORMATION.
3 A Ak A R KK ok Kk R K kK
* LNPUT FORMAT *  REGUIRED UNLESS 1 PUNCHED N COLSe 69=71 OF TITLE CARUe
33k o 3 o K K K ok KOk K K ok K
SHUULD PROVIDE FUR F Ox £ SPECIFLCATION FOR EACH VAKIABLE GEFOKE
TRASFORMATION
K A K KK ok Ok K
* DATA CARDS * REGUIRED UWNLESS 1 rUNCHED 1N COLS. 69=71 OF TITLE CARUSs
EES I3 ET TS 3%
A MAAIMUM OF 250 INDIViDUAL CASEor EACH wITH UP TO 50 VARIABLES: MAY
BE EnTikeD AT ONE TImgEs ALl CARDS FuR EACH INUDIVIDUAL SHOULY oE ENTEREU
IN DATA UECK I SAME RELAT VE POSITIun AS THe CORRESPONUING WAME CARp Iid
THE sAME CARD SET.
o K K R K K kK kK
* PLUT CARUS *
Ak 0K kK K Kok kKK
USLR MAY CHOOSE rROM T4O0 TYPES.
TYPE 1 USED FUR PLOITING UP Tu 25 CunSECUTIVE CASES In OME PLOT
COLe i= 4 THE wORL 'PLOT'
COLe 5= 6 BLAWKS
COue 7= 9 INTLGER Nu, SPECIFY.No THE RELATIVE POSITION (WITH
RESFECT Ty DATA DECn) OF TH. FIRST INDIVIDUAL IN SULSET
To pE PLOITED
COL' 10 CQMMA
COLe 11= 15 INTLGER Nue SPECIFYiNG THE KELATIVE POSITION OF THE
LAST INCIVIDUAL IN SUBSET Tu BE PLOTTED
EXAWPLE= PLOT 10, 25
NOTL= MAAIMUM NO. oF CASES IN EACH SUuSET CANNOT
EXCEED 25
TYPE 2 wseD FOR PLOITING 4P Tu 25 CaSES LISTED INDIVIpuALLY
COLe 1= 4 THE WORD 'PLOT!
COL S BLAK
LOLe o= & INTLGER Nue OF CASE TO BE PLOTTED
COLe 9= 11 INTLGER Nge OF CASE TO BE PLOTTED
COLe 12~ 14 ETC.
MAXiMUM OF 25 CASES LISTED iN ANY OKDER
EXAMPLE~ PLOT 20 1 14 9 65

ok 3 A K ok K KK R Kk
* LASEL CARDS *  OPTLONAL= IF NO LAGEL CARD 1S GIVENW» THE TITLE wILL Bc
o AR AR R K R K THE SAME AS CoLS. 6=53 Ow TITLE CARD.

COLe 1= 5 THE wORp 'LABEL!

COLe =53 TITLg FOR THE PLOT PKODUCED uY PRECEeDING PLOT CARU
3 o K o K K ok K ok KOk K K K KK K
* SUBRUUTINES CALLED *
Ak A KK o K oK K K K

ols

READIN

CALC

ROwWF

MAIN

INTEGER TLTCs» TLTCKs ANAM» END

DIMENSION A(80) e TITLL(12) 9 ¢MT(18) 01 ANAM(250¢5) 1X(50) 1F(250,99)11A(8
10) v IVAR(50+5)

COMMON RC10)»IIUrIOU,IALTRR
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165
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160
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170
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172
175
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175
170
177
175
17y
18y
18,
16¢
18,
184
185
180
187
180
18y
19y
191
192
190
194
195
190
197
195
19y
200
201
202
20,
204
205
200
207
206
20y
21y
211
21,
21y
21y
2ls
21lo
217
21y
21y
220
221
22¢
223
224
22%

DATA TLTCKPEND/WRTITL r4HENL 7/
DATA ITEST/4rixk¥k/
IaLT=4
IPRUg=U
I1u=y
IoU=o
IRR=9
REAUD(IiUr1IMiCrITAB
1 FURMAT(241)
IF (wIC +E@e 0O ) GU {0 499y
THE FOLLUWLING SUBROUTINE Is MICROFILM WEPENDENT
Calib 045
4999 READ (1I1Us10) TLTCPT,TLErNCSPNXVBINXvA» IPRINT ¢ iTRAN LIREAD NEWCH:
1IUNIT?iSIN
10 FORMAT(A4» 1Xr1lcAl»9I)
WEITC (4R i0) TLTCPTLTLE P NCSINXVBNXvAr IPRINT» ITRANy IREAD ¢ NEWCH?
LIUNITeiSIN
5000 BACKsPACe IkR
REAUD(IKRrP1U)  TLTCH T TLEsNCS/NAVBeNXvAr IPRING » ITRANe IREAD +NEWCH»
LIUNL | riSaN
IPROp = iPROus + 1
IF (TLIC +cGQG. TLTCK) GO TO 99
BACKoPACL IRR
READ(1rKe30) (A(J) rJz1080)
30 FORMAT(BUAL)
WRITL(L0uUr40) (ACU) P =1r80)
4y FORMAT(7oHLTHE FOLLOWING CuRD iS NOT LABELED *TITLE', PROGRAM IS E
IXPECTING A TITLE CARLe 7/ 1H0» s0Al)
B8yU0 REAU(IIU»42) 1A
42 FORMAT(buAl)
WRITCCaRre42) LA
BACK5PACe ARR
READ (IR743) NXTLE
43 FORMAT (A4)
IF (INXTLE «EQeTLICK) Gy TO 5,00
IF (NATLE«EWechNu) STOp
60 Ty oUul
99 IF(NeWCHeEweUeUReNEWLHeEGes) GO TO 1lul
READ(I1Ur60) CCANAMIT,,U) ru=195) s IS19NCS)
©0 FORMAT(5A4)
IF (NCWCHeEWel) GO TO 163
1061 IF(NLWCHeEG.U) GO TO ©5
READ(IiUr6uU) (CLVARCI,J)9U=195) pIZ1eNAVA)
GO Tu ©b
163 IVAR(1lel) = 1TEST
©5 IF ({RcAU oEwe 1) GO TO 90
READ(IiU280) (FMT(J)ru=1018)
60 FORMAT(1oA4)
90 WRITE(i0uUr92) TITLE»WCSPNXyBeNXVALIPRINT e ITRAN? IREADsNEWCH?
LIUNLIT»iSIN
92 FORMAT(11H1+9HJUB TITLE»31Xs12A4710H wOe CASES30Xe 14/

L 40H NUe DIMENSIONS LEFORE TRANSFORMATIONS » I4/
2 4UH Nus DIMENSIONS AFTER TRANSFORMATIONS y 14/
3 40H PINT OR MICROFiLM OP{ION vI14° 7/
4 22H TRANSFORMATION UPTIOUN,18X»I4/20n RE=REAU DATA OPTIONs20X»I4/
9 23H EnTcR New NAMES OPTIOwne17Xeld/
6 40H OPTLONAL UNIT NUMBER FOR DATA ScT y I4 7/
7 40H OPTLiONAL SIN FUNCTION r I4 )
IF(IVAR(L)1) sEGeITESY) GO 10 1400
WRITo (10U 390)

WRITLCL0UP100) (Ie (IVAR(Iod) ¢ J=195) 0 I=1sNXVA)
390 FORMAT(1A0///49H RESPECTIVe VARIABLE LISTING FOR CORRELATION WITH,

126H TAplko OF LINEAR FUNCTIUNS)

LU FORMAT(4(6Xr[3¢3H = ,5A4))

1400 DO 222 IJ = 1siCS
CALL RcAUIN (NCSeXrNAVBsNXvAr ITRANe IKEAD? IPRUB/FMT2» IUNIT)
CALL CALCC(IJeNXVArXerFrFMAX,FMIN? ISIN)

222 CONTINUE
END FILE IALT
REWIND IALT
CALL ROWF ($5000?PNCSruXVArAWAMPF e FMAX FMIN» TITLE? IPRINT/MIC? ITAB)
STOP
END
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i SUBRUUTLINE REAUIN (NUS» Xy NAVErNXVA» TIRAN, IREAD IPROB,FMT, INUNIT)
< C *PURPOSE*

3 C U Reaw wATA IN FRUM CiRDS OR FRusM AN ALTERNATE UNIT aND Tu SaVE
4 C DATA O ail ALTERNATE UNIT FOR POSSIBLE REREAL OF DATA PREVIOUSLY RECORDED
F) C *ARGUMENT UESCRIPTION*

o C wWCoS = NO. INUIVILUALS. EACH INDLVIDUAL 1S CAPABLE

7 ¢ OF REPRESETING UP TU 50 OuSERVATIUNS. .

) C A = MATRLX OF wULTIVLRIATE OBScRVATIONS (SINGLE uIMENSIONED)
g C NxVo = NO+ UF VAR,ABLES BEFORE TRANSFORMATIONS
iy ¢ NAVA = NOs OF VAR_ASBLES AFTER TRANSFORMATLONS
13 C ITkAiv = 1 TRANSFURMATION., ARt DESIKED
1. C U TRANSFORMATION: ARc NOT LESIRED

1, C IRLAu = L REREAD OF DATA PREVIOUSLY READ AnD RECORUED

ly C U wcAD NEW UATA
is C IPKOs =~ TITLEL PROBLEM NO, OF DATA SET

1o c FMl = UATA REAULIw FORMAT INSTRUCI IUNS

17 C INUNIT = wNO. UF ALT-RWNATE REAUIN FOr NEW DATA SET
lo C U [F SYSTE. STANUARD DESIReUD
1y C *SUGROUTINES CALLED®
=] C ANTRAN
2i C
2e C
23 DIMENSION X{(50) rFMT(L8)
24 Commiuiy RULUI »I1Ur TOU» IALTY jRR
25 IF(IxEALEwe) GO TO 500
26 READ (LALT) (X{J)r Jzle NXyB)
27 IFCITRANSEWe1) CALL (NTRAN(IPROBrXeNXVEBINXVAFNCS)
20 RETURN
29 500 INX=iIu
30 IF (LNUNLT oNEe 0) INXSINULIT
31 READ (inNAPFMT) (X(J)y J = v NXVBE)
3¢ WRITe (IALT) (X{(J)y J = v NXVB)
3o IFCITRANSEG«1) CALL iNTRAN(IPROBrXINAVEINXVAINCS)
34 RETURN
35 Enb

NANCE# | PF oo INTRANSYM
SUBRUUITINE INTRANCIP OB X e XVBeNXVA#CS)

i
< C *PURPOLE*
1 C AN OPER SUbROUTINE FUR USER SUPPLIED FORTRAN TRANSFURMATIONS.
4 C *ARGUMLNT DESCRIPTLIO*
5 c [PrOu = TITLE PRUBLEM NO. OF DATA SET
o C X = MATRLIX OF wULTIVARIATE OBSLRVATIONS (SINGLE DIMENS ONED)
7 C NAVL = NOe OF VAR,ABLES BEFURE TRANSFORMATIONS
o I NAVA = WO. OF VAR,ABLES AFT&R TRAISFORMATLONS
J C WCs = NO. OF CASCLS

1y c *SUBROUTINES CALLED=*

11 C NOWE

iz C

15 C

14 DIMENSLOn X(50)

15 GO TO (Llurld0e20r20)» IPROB

lo 10 X(2) = x{(32) *(0+9319%x2)

17 X(3) = X{4) * (0.697y*%*2)

lo X(4) = A(D) * (1.8240%%2)

1y X(5) = X(6) * ( 0e2051%%2)

20 60 Ty i0uo

21 20 X(2) = x(1)

22 X(L)=X(B) %k (1.8240%%2)

23 X(5)z=X(6)*x(0.2051%%2)

24 X(3)=X(3)%x(0.9519%%2)

25 X(4)=X(4)x(0,6979%%2)

20 1000 RETUKN

27 END
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i

COOOCOCOOO0OO0

49

Su

SUBROGUTINE CALCIR XX eFoF o AX? FMINe ISIN)
*PURPUSC*
CALCULATLS PLOTT NG POLNTS FOR ANCREWS! PLOTTING MiTHCDe
*ARGUMeNT UESCKIPT[O*
n o= INTEGER SEQUENCE NO. OF INLIVIDUAL CASE ENTERED. CaSt NOS.
RANGL FROM 1 TO jOTAL NO. uF CASES Iiv UATA Stf.
NK = 0. OF VAR, AGLES AFTER TRAWSFORMATLONS
A = MATRIX OF wULTIVARIATE OBScKVATIONS FOR EACH CASE
F = VALULS FUR PLOTT.NG POINTS FUR EACh INUIVIpUAL. THER: ARE g9
PLOTTING PUlnTS FOR tACH InwuIVIDUAL. HENCE» F 15 A MATRIK COF
NCS A 99
FmAK = MAXIMUM VALUE IN F
Fmliv = MINIMUM VALUE IN F
#SUBKOUTaNeS CALLED*
WONE
DIMENSION X(50) v F(25,099)
COMMUN  /BLKDAT/ FoTak(S51e49)e T(99)
COMMUN ROLU) v 14 U2 TOU» IALT ¢ (RR
NT=9y
IF(Kebwe L)FMIN=1000G.
IF(KsEwei) FMAXZ=100y.00
DG Su w=aenNT
F(Ked) = 060
D0 40U L=aenX
LL=L
IF(IsIneGES1) LL=L+1
FiKeg) = FIKed) + X(L) *x FLoTAR(LL,J)
lF(F(K’J).‘DE.FMA)‘) F]«.szf‘('\'u‘)
IF(F(KrJd o ToFMIN) FrINSF (ned)
CONT [Nut
RETURN
EnND



HANCEX [PF 3 CALCSYM
SUBRUUTINE CALCIRrNXy X o FoFuAXPFMIN» I5IN)

-

< C *PURPOLSE*

3 C CALCULATLS PLOTT NG POLNTS FOR AWDREWSY PLOTTING MeETHOD.
4 C *ARGUMLNT CESCRIPTLON*
9 C A = INTEOER SEGUENCE O« OF INUIVIUDUAL CASE ENTERED. CASE NOS.
o C KANGE FROM 1 TO TOTAL NOe OF CASEs IN DATA StET.
7 ¢ NXA = NOs OF VARLABLES AFTER TRAWSFORMATLONS
) C A = MATRIX OF WULTIVLRIATE OBScKVATION> FOR EACH CASE
F] C F = VALULS FOR PLOTT NG POINTS FOR EACH INDIVIOUAL. THERE ARE 99
1y C PLOTTING PUINTS OR cACH IwUIVIDUAL, HENCEs F IS A MATRIX OF
11 C NCs X 99

1g C FuAA = MAXIMUM VALUE IN F

15 C Fvliv = MINIMUM VALUE IN F

Ly ¢ *5UBKOUTINES CALLEU*

1o C NOINE

lo DIMENSION X(20)r Fl250099)

17 COMMUN  /BLKUAT /FSTaR(51+399)r T(99)

i CoMmuil KOLu) » 11UPIOU) IALT Y (RR

13 NT=9y

2u IF (K sEwe 1) FMIN = 10006,

21 IF (K «Ewe 1) FMAX = =100¢0,

2e T(1)==5.1415920

25 TINT)==T(1)

24 A=NT

2o AINCZ2o* [ (NT}/ (A=1,)

2o IF(ISINCGESL) 60 TU o0

27 DO S0 J=LeNT

26 FIKeJI=0o

23 IF(JsEusieURJeEWeNT) GO Ty 28

3y T(H=T(U=1)+AINC

3i 28 DO 4u L=1oiX

3z AzL

35 IF(L.Need) GO TO30

349 Flkead = X(L) /7 SART (24}

35 RK=1.

3o GO Tu 4U

37 30 IF(MgD(Ls2) eGel) GO TOQ 35

35 FIKeu) = FUKed) + X(0) * SiN((A=RK)*xi(J))

3y 6o Ty 40

49 35 RK=Rptie

4 FIKrJ) = FiKod) + X(L) * CGS((A=RK) %7 (J))

4 40 CONTNUE

4y IF(F(Ked) e 6ToFMAX) FrAXSF (ke d)

44 IF(F(KrJ) s ToFMIN) FyINZF (ke J)

45 50 CONTINUE

4o 60 Tu 50y

47 60 DO 100 J = 1NT

LT F(Ked) = 0.0

49 IF(JEuweloURWJEQ.NT) GO Ty 78

Su T(J)I=T(J=1)+AINC

5& RK=0.U

5¢ 76 DO 90 L = 11X

55 AzL

54 IF (MOD (L7 2) «EQ+D) GO TO &5

55 FIKe J)SFAKp ) +X L) *S (A=K %T (J))

S0 GO Tu %0

57 85 RKZRK+1leu

56 FIKeJ)SF(Kr ) +X (L) *CUS (A=K *T (1))

5y 90 CONTINUE

60 IF(F(KrJ) oOTFMAX)FMuX=F (K, J)

6l IF(F(KoJd) o LToFMIN)FM NZF (K9 J)

62 100 CONTINUE

63 500 RETURN

64 enND
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i

OO0 OCOC o000 CO00nO0O0O0O0O000N

C

C

SUBRUUTINE RuwF (3eNC, o NXVA, ANAMIF s FMAX e FMINy J ITLE» IPRINT »:1C, ITAB)
*PURPOSE*
IDeNTIFICS ROWS F F Ty BE PLOTTLD.
#ARGUMLNT DESCRIPTION*
» = cQUIVALENT TO MA:N RcTURN oTATEMEN]
iWCo = NO. oF CASLS
WXV = N0« OF VAR ABLLS AFTcR TRANSFORMAT L ONS
AnAM = CASE NAMLS
F = VALUES FUR PLOTT NG POINTS FOR EACH INDIVIDUAL & 99 POINTS/CASE
FuAA = MAXIMUM VA_UE FOx F
Fumlin = MInIsUM VALUE FOx F
Tiite - TITke UF PrUBLEM STULY

IPRING = & PRINT QLY LESIRED
¢ MICROFILM ONLy DESIRED
o 80Th PRINT ANy MICROFILM UESIREU
mIl = L MICROFILM DESIGNATED FOr THIS Or ANUTHER DATA ST WITHIK Rui

<

MICROFILM IS EVEx DESIncu
*INPUT CARU URUER=*

PLUT CARD ** REPEATD AS OFTEN
LAsEL CARD (OPTIGNAL) *% AS DOSIRED
TITLe UR EnD CARy - TITLE IF w~Ew DATA SET

END IF NO MORE DAVA SETS
*SUBROUTLINGS CALLEL*
LInF
PLTNU
PLuT.
PRIPLT
LETUP
PLOT

INTEGER TLTCKe TLTCrEDrCOMGAC P COMMA » nivAMW y ANAM PLOTX

DIMENSION ANAM(250¢5,) r ANAM,, (2595) o F(c50099) o FW(25+99) s TITLE(12) 0 IM

1AGE (550 1c2)r LA(BO) r  OLDTLE(12) ¢ IROWF (25)

COMMON R(10G) »IiUrI0U,IALTY RR

DATA TLTCrNurCOMMAY LBLANK/UHTATL s 4HEND 2 4H» "4H /PLOTX,LABEL

L1/4HPLOT r4HLAGEY/

0o 5 I=lr1e

OLDTLE(D)=TIiLelD)
5 CONT INUE
READ PLOT CARD »CHECK 10U SEE IF WEW PRus OR ENu

1900 READ(ILUr11041) IA
1101 FORMAT(8uUAL)

WRITECARKe1101) IA
BACKSPACE 1RK
11 READ(IKR»10) TLTCK
IFCTLTCKeEQe TLTCIRETURN 1
10 FORMAT (Ay4)
IF(TLTCLK LeQe £ND) G TO 25
IF (TLICK «EQes PLOTX) GO Ty 28
IF (TLIJCK «Ege LABEL) 60 T, 1000
WRITE(iOUscl) LA
24 FORMAT (o0HOTHE FOLLUWING (ARD HAS BoEi INCORRECTLY SUBMITTEG 7/
11HO* BUAL)
IF (TLICK oNce END) O T¢ ;000
é5 IF(ITADe6T«0)CALL LINF
WRITE(i0ur20)
20 FORMAT (<OHLTHAT'S A L FOLKS )
THE FOLLUWING SUBROUTINE Is UNIVAC DcPENDENT
IF (MIC eNEs 0O eANUe TLTCK EQ. END) CabkL PLTND
IF (TLICK «Ewe ENp) sTOP
FIND QUT FORMAT oF PLOT CARL 4nND REREAD
28 KBEG = 0
BACKSPACL IRk
READ (IKRe30) COMMAC
BACKSPACE IRR
30 FORMAT(9x,Al1)
50 FORMAT(5X,2513)
40 FORMAT(6X913,1X?13)
IF (COMMAC +£EQ.COMMA) KEAD(IRR240) KBEWrKEND
IF (COMMAC +NE. COMMA) REAG(IRRe50) (IROWF(K)e K= 1,25)
TAKE CARL OF FIRST CAS:
IF(KGEGeLEeNCS+AND+KENDSLE.NCS)IGO TO 65



1lo
117
116
1ly
12y
12,
12«
1235
124
125
120
127
128
129
13y
13}
13z
133
134
135
130
137
13s
13y
14¢
141
14z
143
144
145
14s

59
o0

o5

70

60
100

1100
live

25us
1128

[F14¢]

700

IF ((KoNu =KBEG) +LE. 25) 60 TO 65
WRITc (i0Uro0)
FORMAT(e7H ILLLGAL PLOT CAxD SKIPPED )
60 Ty 40u0
NPSE(KuNu=nBe Gl +1
00 140 I=KBEwsKEND
ICNT=([=KBEG) +1
D0 70 K=ir5
AlAMy CLCNT P K) =ANAMCTI ,K)
DO 8y =199
FulICNTLIZF(I2L)
CONT LiNvE
REAL(I.UrP1101) IA
WRITL Cikkellyl) IA
BACKSPACL IRR
READ(IxR»1100) TLTCK
BACKSPACL LRR
IF(TLTCKeNe e LABEL) Gy TO 102
READ(InRK»1100) LABLYjITLE
FORMAT(A4»1 X 12A4)
GU Tu 1l1c8
D0 2500 iJ=1rlc
TITLe (Iv) = OLDTLE(U)
CONT iNuUE
IF (UPKINT ocGe 2) Gy TO 6,0
CALL PLOILl(INMAGE, +3,14159, =3,14159,» FMAXeFMIN)
CALL PrIPLT (WPSPANAMG»FW T, TLE)
IF ‘LPKINT eEGe 1) G\/ TO 7\}0
THE FOLLUWING SUBROUIINE Is MICRGFILM DEPENDCNT
CALL ScTuP(FuAXe FMIne TITLE)
THE FOLLUWING SUBROUTINE Is MICROFILM DEPENDENT
CALL PLOT(NPS»NXVeANAMWIFW)
IF (GLICK +Ews LABEL) 60 Ty 1040
LU 10 11

TAKE CARc uF ScCuhu CASE

110

1151

1103

2560

NPS=yY

DO 3u0 K = 1¢ &5

IF CLRUWF(K) «6Te u) GO TO 150
NPS=NPot(K=1)

60 Tu 40U

II = IKOwF(K)
IF(IieuTe250) 60 TU 10
DO 170 J=1¢5

ANAMw (n e J)SANAMCTI T v d)
DO 180 L = 1r 99
FwlKeL)=F(LIeL)

60 Tu ol

j) CONTINUE

WRITC(i0U»500) I1

FOGRMAT(2UH CASe NUMBLR v Ige cOH Is TOO LAKGE
NPS=NPo=1

CONT INuE

NPS = «5

CONT LNUE

READ(IiUr1101) IA

WRITE(iRRkeL1lyul) IA

BACKSPACE 1Rk

READ(IRR?110u) TLTCK

BACKSPACE 1RR

IF(TLTCKeNELAGEL) Gy TO 1,51
READ(IxRr140g) LABLe1ITLE
IF(NPSeLLeUsANUTLTCheNE.L4BEL) GO Ty 11
IF (iP5 eLEe 0 oANDe TLTCK «EQe LABEL) GO TO 59
IF (WPS «GTe U) 60 Ty 1103

WRITe (Iour6y)

60 T il

IF(TLTCKCEusLABEL) Gy TO 1328

DO 2560 I1J=1,12

TITLE (IJ) = OLDTLE (IJ)

CONT {NUE

60 Tou 1le8

END



NANCE* [FF3.SETUPSYM
SUBROUTLINE SETUP(FMAAFMIN, TITLE)

-

Z C *PURPOSE*

3 c TO GENERATE A MICROFILM GRID FOR EACH PLUT ON MICROFILM,
4 c *ARGUMENT DESCRIPTION*

5 c FMAX = MAXIMUM VALUE FOk F

[} C FIn = MINIMUM VALUE FOR F

7 C TIThe = TITLE OF PROBLEM STUDY

8 C *SUBROUTINES CALLED=*

9 C 6RiD

1o C PRINTV

11 C RITEcV

12 o *NOTE*

13 (o THIS SUBKOUTINE 1S MICROFILM DEPuNDENT

14 C

15 c

1o DIMENSION TITLE (8)

17 NT = 99

13 DIF = ( FMAX = FMIN) / 1g¢.
1y Y6 = FMIin = DIF
20 YT=FMAX+DIF
21 AAB==3,14159:26
22 AAT=5.1415926
25 CALL GRID(AABrAAT»70,30rYB,YTr140,40)
24 CALL SCALE(NTrAABrAAGPAAT 1 (e 020?130 Yo rFMINIFMAX? 7029 3)
25 CALL PRINTV(S5eSH=3e14r41y1.1)
26 CALL PRINTV(4r4H3.14,978s1.1)
27 CALL RITE2V(76¢1004¢1023+,9;0204821¢TLiTLE/NLAST)
26 RETURN
29 END

10



NANCEx | PF$.PLOTSYM

1 SUBROUTINE PLOTINPS» NX*ANAMWIFW)
2 C *PURPOSE *
3 c TO PRINT NAME LALELSy PLOT CURVES* AND LABEL THE CURVES ON MICKOFILwe
4 C *ARGUMENT DESCRIPTIOjN*
S C NPS = NO. OF CASLS
) C NX = NO., OF VARIABLES AFTER TRAINSFORMATIONS
7 C ANAMw = NAMES OF INDIVIDUAL CASES UESIRED
8 c Fa = VALUES FOR PLOTTING POINTS FOR EACH INDIVIDUAL. 99 POINTS/CASE
] [of *SUBKROUTINES CALLED=*
1y C PRINTV
11 C LINEV
12 C *NOTE*
15 C THIS SUBKOUTINE iS MICKOFILM DEPCNDENT
14 c
15 c
1o INTEGER CHWerANAMW, DUMe B
17 DIMENSLON DUM(3) s CHw(25)r ANAMWI25,0) vFW(25+99)
13 COMMUN  /BLKUAT /FSTaR(51+49)» T(99)
ly COMMON R(10),I1UrI0U,IALTsRR
20 DATA CHW/'A"'B"'C"'D'O'E"'F"'G'l'H"'I"'J'I'K'J'L"'M'l
21 IINY» 00 e Pyt Qre'RY PSP To, tUt 'Y, 00ty 1Y/
2¢e C WRITE pOTTuM LABELS
23 NT=99
24 LL=1
25 KNT=y
26 IFINPSeLEe0) RETURN
27 IFI(NPS«LT«4) NN=NPS
28 IF (NPS«GLoi4) NN=U
29 1Y=94
30 65 IX=65
3i DO 80 I=1sNN
32 KNT=KNT+1
33 B=CHw (KNT)
34 CALL PRINTV (1+BeIXejiY)
35 IX1=[X+1lc
L1 CALL PRINTV (=l#iH=rX1r]1Y)
37 DO 70 v=1»3
38 70 DUM(J)=ANAMW(KNT ¢ )
39 IX1=[X1+12
49 CALL PRINTV(18+/DUMIIALsIY)
43 80 IX=IXte55
4z IF(NPSeLE (LL*4)) 60 TO 10y
LX) LL=biL+l
bg IF(NPSeLT (LL*4)) NNz=NPS=((LL=1)*4)
45 IF(NPS«GE,. (LL*4)) NNz4
4o IY=IyYy=14
47 GO0 TU 65
bg
49 C PLOT CURVES
50 C
51 100 DO 130 K=1sNPS
5z I11=2+K
54 12=35%K
54 13=60+K
55 DO 130 I=1eNT
56 IX2=r (o) *T (1) +r(5)
57 IY2=R(4)*xFw(KrI)+R(6)
58 IF(I.Eu-LoOR-I-EQ-II.OR-I-EQ.IZ-OR.I.EQ-I3-OR-I-EQ.99) 6o To 120
59 IF(I.E@-z.OR.I.EG-(11-1).ORcI-E@-(Ia—l).OR.I.EQ-(13-1).0R.Io£G.98)
60 160 To 107
61 60 To 110
62 107 CALL PRINTV(1rCHW(K)IX2r1IY2)
63 G0 To 120
64 110 CALL LINcV(IX1,IY1rIX2,1Y2)
65 120 IX1 = [Xe
66 Ivi=1Ye
67 130 CONTINUE
68 163 RETURN
69 END

11
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NANCE % [PF3.PRIPLTSYN

OO0 OOOO00

SUBROUTINE PRIPLT(NPSrANAMy'FWTITLE)
*PURPOSE*
LOCATES PLOTTED rFOINTS IN A MATRLX (IMAGEL) DIMENSIONED TO
SIMULATE A PRINTED PKGE.
*ARGUMENT DESCRIPTION*
WPS = NO. OF CASLS
ANAMa = NAMES OF INDIVIDUAL CASES uwESIRED
Fw = ROwWS OF F 10 BE PLOTTED. 99 POINTS/CASE
TITLE = TITLE OF ILLUSTRATION
*SUBHOUTINES CALLED=*
PLUTZ
PLOTS

INTEGER ANAMy s CHW
DIMENSLON CHw(25) rANAMW(25,5) rFW(25,99) # TITLE(12)
COMMON  /BLKUAT /FSTaR(51099)» T(99)
COMMUN R(10)+I1UrIOUsIALT, (RR
DATA CrW/ 1At o tB 0 tCr D s v 1 g YF 0 tGrp T HY o0 0t 1Koy LYyt My,
l'N'v'O'l'P"'Q"'R"'S"'Tv"U"'V'o'W"'X'v'Y'/
PLOT FW INTO IMAGE
DO 140 I = 1+ NPS
DO 100 J = 1, 99
CALL PLOT2(T(J)» Fulird)e CHW(L))
100 CONTINUE
PRINT OuT GRAPH
WRITE (IOU21y) TITLE
10 FORMAT(Lrilell CLH¥) » 1 A4240(1HX))
CALL PLOT3
PRINT OUT LABELS FOR GRAPH
WRITE(10U»15)
WRITE(LOU»20) (CHW(I) s (ANAMW(IoJ) pJzirS)e I = 1rNPS)
15 FORMAT(1H1s 'LABELS AVE BEEN MODIFIeD FOR RcADABILITYY)
20 FORMAT(4(7XeA2¢3H = ,5A4))
RETURN
END

12



NANCE # ( PF 3« SCHEMESYM

i SUBROUTINE SCHEME
é C ENTRY PLUTLCIMAGE ¢ XMuX e XMIje YMAX? YMIn)
3 C ENTRY PLOTZ(X Y IT)
4 C ENTRY PLUTS
) c *PURPOSE*
[ C TO PLRFORM A 'CORE PLOT' BY LOCAIING PLOTTED POINTS IN A MATRIX
7 C (IMAGE) UIMENSIONED 10 SIMULATE A PRUINTED PAGE.
& C *ARGUMENT UESCRIPTION*
9 c IMAGE = INTEGER MA|RIX FUR PLOTTINo
lu C XMAX = MAXIMUM VALUES FOR X CUORDINATE
1 c XmIiv = MINIMUM VALUES FUR X COORDLNATE
12 c YMAK = MAXIMUM VALUES FUR Y COORDINATE
13 C YiqIN = MINIMUM VALUES FOR Y COORDLNATE
14 C A = X VALUE FOR A POINT
1s C Y = Y VALUE FOx SAME POINT
le C If{ - INTEGER LAgEL FOx POINT
17 [« *SUBROUTINES CALLED*
1s c SHUX
ig c
2u C
el ENTRY PLUTL(IMAGE » XMiX e XMIive YMAX 2 YMTiv)
22 INTEGER UASHeBLANKEYE
23 DIMENSLOiv IMAGE(5501.2)
24 COMMUN  /BLKUAT /FSTAR(51,99)r T(99)
25 COMMON R{10)»ILUrIQU,IALT ¢ 4RR
26 DATA DASHeBLANKPEYE/ iH=?4H v 1HI/
27 DATA M/1H$/
26 IMPT=0
29 NCOLS=i2l
30 DO 1u 1 = 1 55
31 DO 19 J = 1» NCOLS
32 IMAGE (1eJ) = plLANK
35 IF (I «Nbe 1 «ORe I ,NEe 55) GO TO 5
34 IMAGE (IrJ) = UASH
35 5 IF (U oNte 1 «URe J NEe NCOLS) GO Tu 10
o IMAGL (1.J) = EYE
37 10 CONTINUE
36 ISw = |
39 NBAD = 0
40 DO 12 1 = ke NCOLSe 0
41 DO 1z J = 1955
42 iz lumAGe(Jdrl) = EYE
45 IF (XMAXeLE«XMIN) CALL ER1L (1¢XMAX»XMil»ISW)
4y IF(YMAKeLE«YMIN) CALL ER1 (2+YMAXe YMIN» ISW)
45 RETURN
46 ENTRY PLUTZ2(XeY?IT)
47 NCOL5=121
48 IF(ISW.EQ.2) RETURN
49 IPX = le49 + FLOAT(NCLOLS =i) * (X=XMiN) 7/ (XMAX =XMIN)
50 IPY=1e49 +54, * (Y=YuIN)/(YMAX=YMIN)
51 ISWL = 1
S5z IF (iPX oLTe 1 oORe iPX «GTe NCOLS) CALL ER2(1¢IPXrISW1»NBAD)
55 IFCIPYelTs 1.0ReIPYeTe55) CALL ER2(2+IPYrISW1rNBAD)
5S4 IF(ISW1eQe2) RETURN
55 IF(IMAGEUIPY»IPX) oEwe BLANK +ORe
56 1 IMAGE CIPY»IPX) «Eue EYE +ORe

13



59
oy

75
[=1Y]

90

o7
95
86
96
99

iuvo

iueg

iV3

2 IMAGL (APYr iPX) epGe DASH)Y WO TO 09
IMAGCL LIPY P IPX) = M

GG Tu o0

IMAGL (aPYiPA) = IT
RETURN

ENTRY PLUTS

NCOLS=1ed

DIMENS 4 0iv NAME (55)
DATA Nw/25/

DATA NAML/55%1H /
IF(IoWw Qe ¢) RETUR
IF(NiNeoEs 54) 6O TU L0
NM=NNtL

DO 75 Qi=nMe 5y

NAME (I) = gLANK
CONTINUE

DO 99 i=4,55
IUX=56=1

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

IF(Jlec@el) O TO 90

6u Tu ¥o

P=IDXx=i

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

wRITe (IuUr 87) NAME(I)rze (IMAGE(IDX 1K) PK=19wCOLS)
FURMAT (LA ¢ALrLPEOYe?121A1)

G0 Tu 96

wrITe (4iCUr88) WAME(I ) » (IMAGE (iDXsK) #K=1r NCOLS)
FORMAT(LH rALPU9X»12,A1)

CONT iNUE

CUNT {Nut

DIMENSLUN PUT(L3)

K=0

DO 1uU 1 = 1» wNCOLSY 10

Pz=I=1

Z = p % (XMAX = XMIN} 7/ FLOAT(NCOLS=.) + XMIy
KzK+]

PUT(K)=2

CONT LNUE

IUI = wCuLs/10

WRITe(i0U»20e) (PUT( ) eIzt,IDI)

FURMAT (Ll 26X 12(1PEL03))
IF (INsAD«GTe u) WRITE(60103) NBAD
FORMAT (AH »i8¢50H PUINTS LERE OUTSILE PLOTTiING AREA AND HOT PLOTT
lED)
RETURN
ENb

14



NAHCE® [PF 2« SHUXSYM
i SUBRQUTINE SHUX

Z C ERTRY cRa(irarYrISW)

K] C ENTRY cRelirIPrISINC;

&4 C *PURPUSE * .

o C A UTaLaTY ROUTINL TO HuNULe OVERPLOTS FRUM SHEME.

() C *ARGUMENT DESCRIPTION*

/ [ THe ARGUMENT LIST FOK THE TWO ENIRY POINTS ER1 AND ER2

) c ARE INTEGRATED INTO {HE LOGIC OF SCHeME.

9 ENTRY cRI(LexeYrISw)
1y IF(I.Ewes) WRITE(Ee8) XrY
11 8 FORMAT(1H »20H XMAX IS L. AMIN XMAXZrEL4 .7 9H XMIN SrE14e7)
) 9 9 FORMAT(1Rn »29H YMAX S ki YMIn ¢ YMAX IS =yci14¢7010H YMIN IS =
1s 1E14e7)
1y Isw=2
i, RETURN
lo ENTRY cRa(ie (PrISINC,
i7 Is=2
1y NCEN(+HL
1y RETUKN
2y ElD

NANCE* i PF2.GR1IUSYM
SUBRQUTINE GRIUD(XL e Xixor ML oMo YBo YT oMBeMT)

i
P C *PURPOSE *
3 C T0 PROUUCE A FRAMEWOKK AND GRID WREA TAILOREL FOR LACH DATA SET.
4 C *¥ARGUMeNT UESCRIPTION*
) C XL = FLOATING ~OINT _EFTMOST VALUE OF a
[+) C X = FLOATLING FOINT IGHTMOUST vALUE OF X
/ C ML = MaRGIN SPLCE LEFT OF SCALcL AREA
) c MK =  MARGIN SPLCE KIGHT UF SCALEU AREA
9 c Yo = FLOATING rUINT 50TTuM VALUE OF Y
16 [ YT = FLOATING rOINT JOP VALUE oF Y
13 c Mo = MARGIN SPACE BELOW SCALED AREA
1. C MT = MARGIN SPLCE ABUVE SCALED AREA
15 C *¥*SUBROUTINES CALLED*
1y C YSCALY
15 C ASCALY
lo C SCLSAVY
17 C FRAMcV
16 C LINEV
ig C
2y C THLS SUBROUTINE ;S MICKOFILM DEP-NUENT
21 COMMUN R(10)+I11UrIQU,IALTRR .
2c CALL YSCALVIYBYToMB,MT)
25 CALL XSCALV{XiLoXKoMLpMR)
24 CALL SCLSAVIR)
25 I1 = R(9)
2o 12 = R(7)
27 I3 = R(1u)
28 I4 = R(8)
2y CALL FRAMEV(3)
3¢ CALL LiNeV(Ilel3e120,3)
31 CALL LuNeV(IZeI3e12r,.4)
3¢ CALL LUINEV(IZeIUoIlr,i4)
33 CALL LINeV(I1eI&eIlr ;3)
34 RETUKN
3y END

15



NANCE* [PF$ e SCALESYM
SUBRUUTINE SCALE(NXeAXL?XF ) XL o NCHARX r N TX e NDMAXX P NY # Y e YF o YL# (JCHARY
LeiNTY s NUMAXY)

COOOO0OOCO0OCGOCoOOoOCO0

5

10

iz

15

20

22

ed

*PURPULE ¥

T0 PROUUCE SCALING FACIORS BY WHiCH THE PLOT MAY Bi LABLED AND
INCREMENTEU ACCORDING TO ECH SPECIF.Eu UATA SET.

*ARGUMEN I
NA =

AXie =

AF

XL
NCHARA
NTA
NDMAXA
NY

Yo

YF

Yo
NCHARY
nTY
NDMAXY

L I R I I O R BN N I A

VESCRIPTION*

NO. OF INCREMENTAL VALUES Uil X AXIS

FLUATING PUINT VLLUE OF X FOUR LEFT MOST LIMITS OF GRID
FLOATING PUINT VLLUE OF X FUK LEFT MOST LAGEL OF G6RID
FLOATING PUINT V,LUE OF X rOR RIGHT MOST LaBEL OF GRID
NOe UF CHARACTERS DISPLAYEw IN EACn LABEL UN X AXIS

NOs OF OVERSTRIKES In PRINTING THE LABELS OF X

MAXIMUM NO, OF P_LACES TO LeFT OF DeCIMAL IN X=AXIS LABELS
NOe OF INCAREMENTAL VALUES uN Y AXIs

FLOAING POyNT VALUE UF BOTIOM LIMITS OF Y

FLOATING PUINT VLLUE OF Y rUR BOTTUM LABEL OF GRID
FLOATING PUINT VLLUE OF Y rOR TOP LABEL OF GRID

NOs OF CHAKACTERm UISPLAYEL IN EACH LABEL ON Y aXIs

NOe OF OVERSTRIKeS InN PRINTING THE LABELS GF Y

MALIMUM NO, OF PLACES TO LcFT OF DeCIMaL IN Y=AXIS LABELS

TH1S SUBROUTINE 1S MICKOFILM DEPLNUENT
COMMUN R{1v)

AZNX
BZNY
6=NCRHARX
H=NCHAKY

AINC=(AL=XF)/ (A=1.)

C=XF
D=YB

IVER(4) *u+R (o) =18,

IXZR(3) *C+R(5)=(6.%G/20)
IF(NCHARA.£Qe0) GO Ty 12

CALL LABLV(CrIX?IYrNCHARN yTX?NDMAXX)

IYl=jiY+lo
1ye=1Y+20

IX1={3) *C+R(5)
CaLb Linev(IX1oIYlrIaleIv2)
IF(XFecueXL) 60 TO 1o

C=C+aliC

IF(CalieXL) O TO 10
AINCz(YL=YF)/(g=1.)

C=XXi
D=YF

IXKSR(3)*#L+R(5) = (6o ¥H+120)
IYZR(4) %0+R (o)

IF (NCHARY«EQ+0) 60 Ty 22

CALL LABLVID»IXrIYPNCHARY ¢, TY»nDMAXY)

Ivyi=y

IX1=x(3) *C+R(5)

IX2=1Xito

IF(YFecQeYL) GU TO 22
CALL LiNeV(IX1leIY1eIx2eIY1)

D=D+AInC

IF(DelpeYL) O TO 20

RETURN
END

16



NAWCE#* [PF$.0I55YM

i SUBROUTINE 015

c o *PURPOSE*

> C 10 Enpsle THE COWTROL (LERK TO R.TURN TH. QEVELOPEL OUTPUT TO
4 C THE rRIoHT PROGRAMMER AND To SET UP TrtE CAMERA.
5 o *CONTRUL CARDS*

o c CARD 1 CuULe 1= 12 (SER'S NAML

7 C CARD 2 CulLe 1= 12 UESTINATION CODE

8 c CARD 3 CULe 1= 6 FHONE ,,0.

] c CARD 4 CULe 1= 48 50LID ASTERISKS

1y o CARD 5 CULe 1= 54 pROCESSING INFORMATION
1 C CARD & CuLe 1= 66 50LIL ASTERISKS

le c *SUBROUTANES CALLED*

13 c I1DFREV

lq c CAMRAYV

15 C

lo c THLS SUBROUTINE 15 MICKOFILM DEPLWDENT
17 DIMENS L0 NAME (2) vDEST(2) » iNSTR(28)

1o READ(5¢1u) NAME?DEST,PHONE, INSTR

19 10 FORMAT(2A6/2A6/A6/8A/9A6/ L 1A6)

2u CALL IOFRMV (NAME»DES i » PHUNL » INSTR)
2i CALL CAMKAV(35)

2z RETURN

29 ERD

NANCE* | PF 2o LINFSYM

i SUBROUTINE LINF
< C *PURPOSE*
K o TO PROUUCE A TABLE OF _INEAR FUNLTIONS FUR THE ANDREWS
4 C PLOTTING METHOU.
5 C *SUBROUTINES CALLED=*
o C NONE
7 DIMEiNSLON V(99)
& COMMON  /BLKUAT /FSTak(51999)r T(99)
g COMMON R(10)pI11UrIOU,IALTiRR
1 ISTART = =19
1i IEND = 0
e DO 190U UK = 1+5
15 ISTART = ISTART+20
1g IEND = IenNu+20
1s IF(IcNU£Q@s100) IEND=Y9
lo [« WRITe HEADING FOR TApLE
17 WRITc (1OU»10)
1o 10 FORMAT(LlH1937X»53HTALLE OF LINeAR FUNCTIONS FOR ANDREWS PLOTTING M
lg 1ETHOL/ /59X LAHVALUES OF T/12Xe120(1H*))
2u WRITL(LIOU»20) (T(1),I=ISTART+IEND)
24 20 FORMAT(LH ¢11Xr20F6eg)
2¢ DO 60 4 = 1r SU
25 DO 50 U = ISTART»IENU
24 50 V(J) = FSTAR(IrJ)
25 WRITZ( 0UeS5) Iv (V(II)sI, =ISTARTeICND)
20 55 FORMAT(1H ¢8Xr13120Fg.2)
27 ©0 CONTINUE
208 1000 CONTINUE
29 RETURN
3y END

17



NANCE* |PF 2« BDAUVSYHM
BLOCK wAlA
COMMUN /oLnDAT/FSTAR (51199 T(99)

C O U $0C RN

DATA

/

1=30142r=0e 0771 =300131=2¢9451=2.885r=08211=2.7571=2.0951~2629¢
1“2'5650‘L-DOUl‘2-“é@l'2'37¢'-20308'"c'Zu“'-Zt1505'20116”2'032’
l‘logusl'1-923"1‘859!-1'793'-1‘751"l'bb7!‘ls603"l-539"1'475'
I=lel841lr=ae0840r=1e2821=1ecior=1s154¢=1e090r=1,026+

1 —0853l
1 ‘0236'
1 oSzl
1 OGBBI
l 13475'
1 2e052¢
1 2e029
DATA
DATA
o0yl
=-e5460
-«Yibs
=e9u7
~e 7400
‘.25“1
obkbt
Teer
«9y5y
!Eb?'
0491'
DATA
1‘LtUUUI
~a858
-elh o
clOD’
72
-907'
1949'
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230
237
23p
233
24y
24,
24¢
245
244
245
246
247
240
2449
250
25
25c
253
254
255
250
257
258

274
275

1 =572r
LATA
-OOUO'
«Bu7e
20
~es128¢
‘0938'
'0740'
2ol
0975l
X-12-1]
-s3750
=e995,
DATA
1=1¢000
el
0572'
1992'
3450
-e6721
-e907e
-'2Z5'
-7b1'
0947'
« 096
DATA
'OUU'
=49l
"0835'
-e 999y
-Q857'
‘.5%6!
~-s Ul
ol oby
w20
« 995
«91b,
DATA
1030
'8710
«5189
« 0320
‘0“03l
-0635'
“¢996l
-09U11
~e5720
'n0960
45
DATA
~e 000
‘0004'
-el280
=e191ly
LY 4% 14
~e 3150
«e375¢
L LY
=491,
~-e5460¢
«~2598¢
DATA

Ll e e e S S S e Y

[ e S S S e e o e e S e e e e

e e ey

e e e e

-e301r

=eDbur
«4Q1r
e 999
434
-+39a7
‘0987'
=31l
s090?
«959¢
«191r
- 7820

= 8300
-eb71?
U3
«901r
301
~slOU?
-e U9
-+ 7187
p<-1o1
« 98
020!

«09%0¢
128
=e0700
- 7820
=-e987r
=9340
=048
~el9y12
«Sloe
740
e 9700

«801r
«992r
9270
0207
«160r
~e 345
=+761
_0982'
e 94y
~-s0727¢
-.2230

=e0bor
- 0900
= T4y
o 7820
- e 820 ¢
-e355¢
-e8870
=a91l4e
=934
-e359
‘c975'

-« 7611
=«718
-et72?
-e0235¢
=ebTcr
=-s5lge
=45

~+3998

(FSTAR(L8rJ) 1 u=10G9)

=91k,
=e(bb4,
855,
«855,
=004,
~eGlby
=782+
«191,
« 309,
«696
=315,

el (S
~e998,
=+518s
«518
«998,
45,
~e0230
o982+
“e285¢
«718»
«949,

(FSTAR(cOrJ) ru=1199)

«359,
e 696
#2548,
‘0254!
~e696
=+«359,
=«975»
=e740
=315,
«191,
<6489

(FSTAR(2lrJ) ru=1r99;

285,
« 718,
0907!
«907s
«718,
«285,
~e223y
=s672¢
~e949,
=982
=e761

“~e987,
=995,
~+999,
=399,
=+995,
~e987,
=e975,
=¢959,
=938,
=e9lY,
=«8871

=160,
=¢(96
=032+
«0329
«096,
«160
«223,

=e85350

-eGG7
=505
4340
e GGy
4G
=S5y
-eGG95
- 3750
LT
«Q750

ec5ur

(FSTAR(19rU) »u=1r99) /

elopr
-e5071
=G0}
-e(3cr
o574
8300
=eU9, 0
G270
-e76ir
el
9671

9350
«987e
e 780
e ST
-el2n0
=e5G40
=eGlyr
=9G4
“sbyt
—-alh B
s GOy

o3l
sloyr
6250
« G270
29900
501
(BN

=e(96¢

=570

-eG0 L

=¢G9,»

(FSTAR(Z29d) v u=1ry9; /

=285550
~eb2ye
-s78.1
-e T4y
=e69p0
el
=535
=edhor
=491
~el 3y
=375

(FSTAR(23rJ) ru=1r99) /

«Slye
«5721
sb250
Y P
o715
e 7611
«60y

21

/

/

/

- 4630

=740
=.938¢
-.1287¢
«820
«867r
=.000
-e887
=820
01280
«9387¢
« 740

0672'
=e 3457
-e992¢
-05720

H4E3
1.000

JH4o3
=572
~e992
- 345

672

.5“6’
«887¢
« 999,
«855,
491
~e000
=491
=855
~+999
-.8867¢
=546

~-.838¢
=463
«0320
518+
«871¢
10000'
«871
0518!
«032¢
=463
~.838¢

=315
=254
--191'
-.128¢
-, 064
‘00000
«064 ¢
+128¢
«191»
-254'
«315¢

« 949,
« 967
« 982
0992’
«998»
1:000'
998,

i

e (32

25l
e G975
4B,
0375'
« 995
ubQﬁ!
«49L,
«999,
434y
0598'
|987’

«967
o223
«761¢
o§27'
« (96
8380
o87l'
IUSZ'
«901
301
0160

s (64
434
«8200
+995,
0914'
osgﬂl
v128!
0375'
«782¢
0987!
938

«998,
'901'
0572’
« (90
QQOSI
«501,
«992
0927'
6250
0160'
« 345,

0375!
434y
0491'
-546'
0598'
'6U48y
+696
e 740
o782
«820
« 855

0927'
«901,
«871,
+838»
0801'
0761!
«718

«518»

0315'
«696
-959'
«191»
« 7620
«914y
OOy
ungO
«855»
004
« 914,

09“90
« 718
«285¢
«982r
6230
4050
<998,
«5180
5180
«998»
0405'

« 648
«191»
0315
« 740
0975'
«959,
0696'
025“P
0254!
«696
0959'

761
0982'
«949,
6720
02230
0285’
. 7180
«987
«967
« 718
0285'

«887»
«914,
«938»
« 959,
0975!
0987'
«995,
«999»
«999,
.995'
987

04631
4059
° 345
l285'
2230
160
.096;

«b71r

<781
-«191°
«959r
=690
03150
«987
« 5981
o34
-e939r
«49ir
«Hhor

0232

9827

2800
—e71b
=« QL9
160
«601r
«901
(32
5710
=e38¢

=975
74O
=e3150
«191¢
L 11
G307
09871
7821
e 37502
~el287
«598

ez23?
Ny
«949r
« 9827
« 761
« 3450
160
6231
0927
«992¢
«801r

e 975
«959¢
« 93860
«91Ge
«887¢
8557
«820°
« 78270
o THO
«6961
N-L

-e2230
=285
o345
=405
=+463¢
-e5187
=e572¢

10007/

*9G95y
«375¢
—-e6487
=-e375
=254
«7400
«938
‘125'
-«8.0¢
-e8571
UOUO/

*«096¢
«927
e 7610
-e2231
-eQp7
-e6720
#3450
#9492
«5720
~eli53r
=1+0p0/

=+914
-e995,
-e820
-el4 34
064
*5460
e 887
* 399
08550
49l
~e 000/

tQQSD
—.096'
-e572¢
—-901!
-+998¢
~-e838»
-e4p3r
«032
+518¢
871
1000/

598
5460
491
434
«375
e315¢
e254 s
«191»
«128¢
e0okr
+ 000/

~-e801
-e838¢
~e871¢
-e901r
=-e9271
~e949
-2967¢



~

276
277
275
27y
28y
283
282
283
284
285
286
287
285
289
29y
291

331
332
333
334
335
336
337
336
339
340
by

343
34u

i “‘0901'
1 -08710
1 -08580
1 =801
DATA {
«030,
a598'
09590
1968'
05’46'
_.Oo'&p
- 648
~.975a
-091“'
“0“91'
0125!

[T S S S S Py SN S

~e40o0
=edlyoy
=285+
-e2230

e285r «B3n?
e345y  eETLr
405y  «90L»
463, «927

FSTAR(2H+rJ) P y=1099) /

«696
«9870
887
434
-e191
s T4y
o995
-e8507
=e 3750
254
« 7821

¢999, <74
«820¢ 19,
W315, =el3gr
=315 =887
=e820y =987
=999y =e694¢
=e782) =el2ur
=254y <4919
*375) 914
*«855» +975¢
«995,  eEU4H

DATA (FSTAR(25¢J) ru=1r99) /

1000
0801'
« 28570

= e 3450

~.858¢

=.998,
=s76L12

-02230
0“050
«871
0992'

el ol Sl W S S Sy

7180
«16Qr
e 4630
=e90ir
=982
1Y
~+0%0¢
5187
9271
«9671
«0230

2032 =70
=e5721 =981
=e949r =90y}
=e949y =elH i
=e572¢ el6y?

«032» 7140

e623r 992

¢ 967y o871

«927 40y

¢518¢ =ep230
=e096s =761

DATA (FSTAR(260J)ry=1999) /

[,

o030
‘0958'
- 6480
491y
+ 957
2191
"’08551
"0732'
«3157¢
6999'
1375'

O b e b e e B e

-.740'
-.887¢
«128¢
09750
+ Ol
=:59g¢
-+ 959
=s 064
ey
«0907r
=e 4340

=+995) =594
=e254y o5Sh4pe
«820r +975¢
e820r el1247
=e254r =587
=:995, =74y
=el434y 375
+696r «99gr
«914, 314
=e00Us =e782¢
=+959, =ets55¢

DATA (FSTAR(2TrJ) ru=1099) /

1=1.000»
=345
0761'
38711
=s160¢
=982
=6518
26230
0949
0032'
“09271

«0Q0»
«975¢
=l 54y
o 7820
«782¢
045“0
"0975'
=e000
¢975'
=el4 54
=e782¢

[l ol o ol ol ol e ol ol [l ol S S

=eb72"
46350
9920
02251
=e838¢
=e801r
«2857?
« 998
e 4050
-.715'
~e901

« 7821
434

=975

=eQ0y"
975
=434
-o 7820
« 7821
o434
"0975'
=e U0y

« 096 «801r
«967r 8350
e572y =223
=e572¢r =¢99,¢
=e 967 =el4b30
~e (96, b7z
«901r 927
718y =e(320
=e405r =949y
=e998) =e6230
=e285r 5147

DATA (FSTAR(28¢J) ru=1099; /

«975r o434
“ol434) =e975»
=e782¢ =00y

«782¢ *975»

o434y =e k434
=e975s =781
=e000r 782¢

eQ75y o434
“el34r =975
=782+ =e000°?

e 7828 09750

DATA (FSTAR{(29rJ) ry=1r99) 7/

1 1.000
1 =223
1 =e901lr
1 «623¢

6250
=+901r
-e 2230
1.000’

=223 =90}
=e9Q01ly =e225¢
+623r 1eg0gp?
06231 =220

22

.992'
0982'
0967'
«949y

0640
=546
-+938¢
"09590
=598
=-.000

598

.959'

«938¢

«S46e
=s064¢

=+998»
~.838»
=345
«2857¢
«801r
1,000
«801r
« 285
- 3450
-.838¢
=998

0191'
0987'
04910
=648
-+938¢
=.000¢
« 938
.6“8'
=-+491,
=987
~e191»

c982!
1600
=871
-e7610
« 345
1,000
« 3450
“-e7617
-0871!
0160'
0982'

- 43y
7820
o782
-43‘4'
=975
=+000r
«975¢
e l434
=782
0782'
434

=e901
«6230
.623'
=+901

6720
0623'
5720
518,

-0648'
-+975,
-+914y
—.le'
128,
2696
0987'
'887'
434
-+191,
=-eTH(O»

=761
-e2230
n405'
8710
0992'
1718!
-1600
-e 463,
-09010
-+ 982
-e6720

«855»
27820
—.315!
-0999'
-0375P
e 74T
« 887
—0128'
"'975'
"'0546'
0598'

518,
-'623'
-09490
-00320

0927'

6720
"0463'
-.992y
-e2231

«8380

«801»

—.975'
-e 000
« 975
-4 34y
- 7820
07820
434y
-0975!
=000
u975'
LXY LY}

-0223'
1000
-0223'
=+901»

20320
=.032¢
‘0096’
~e160,

=e935,
=855,
=e375¢
« 254
«782»
«999,
.820r
0315'
=«315,
_1820'
=¢999

-e (096
0518!
0927'
« 967
o623'
«0329

-e572¢

=949,

-0949'

-e572¢
«0320

«959
006“'
=e91b4y
-e696¢
0‘43“'
«995¢
«254
=«820»
~e820¢
« 254
.995'

-.285¢
-1998'
- 405,
0718'
901,
=e096¢
=967
--572'
«5721¢
967
«096

-0782'
« 7820
04340

=+s975¢

=+000r
09750

el 3,

-.782¢
« 7820
434

~s975¢

6230
6231
'0901’
=223

-e5231
-0672'
=-s718?
“e761¢

= 78270
=254
e 3750
8557
«995
740
«191
“el434r
- &887 ¢
=987
=690

523"
e 967
« 9271
«5H18¢
e (906
=.0727
-.982.'
=-e901r
- l4630
«160
o718

434
=696
=e914

(64

« 9597

«598»
=+5467
=e975¢
-.128"

887

« 7400

=e901¢
=e7187
4050
99867
2857
=801
=.838¢
2230
«9920
LYY
=—e6727

--OOU'
« 975
el 34
-.7827
7827
434
=975
- 000"
«975¢
=340
=o 7822

1.000¢
-3¢
~+901°"

623¢

~+3827¢
=«9g2r
~+998»
-10007/

~+128¢
2491
¢ T14e
*975y
«648¢
Ol
o546
=+938¢
=e959
-e598¢
-+0(0/

¢ 992
871
45
--2&3'
=sTulr
~«998y
~+8387¢
- 3450
+285¢
«801
1000/

=375
-+999,
=315+
°e782¢
+8557¢
-s191e
-e987¢
~e 491
« 648
*938¢
0000/

=+927¢
« 0320
*949y
6230
=e5180
=+982¢
=+100¢
o871
7610
=e3450
-10007

7820
434
=eG75¢
=e0(0r
+375
el 34
=e 7820
e 782
o434y
=92975¢
-2 0007/

2623
=901
~e2230
1000+



345
3ho
347
345
34g
350
351
35¢
355
354
355
356
357
356
359
360
361
3og
365
364
365
3bo
367
366
369
374
374
37
375
374
375
370
37¢
370
37y
38y
384
38¢
385
384
385
386
387
384
389
39y
391
39z
395
394
395
396
397
394
399
400
4031
40¢
404
404
405
406
407
40b
409
4190
413
41z
413

1
1
1
1
1
1
i
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'623'
"901'
-:2&3'
14000
—el230
"'gfjl'

6230

DATA

-e000r
-eHYO
09990
=740
.Ob‘h
648
“e 995,
7320
=e128
-e598,
e 957

DATA
1=

1000
0718'
=e052¢
"0672'
-995!
=e7oly
0096'
«6230
-e9927¢
«801r
‘OlbUO

DATA

0000'
«191
~e375¢
546
-e6Y0
0820'
"09141
09750
~-e 999
e 987
’0958'

DATA

1040
-e 9821
e 927
"08.581
«718¢
-.572’
cH(Se
-e2230
00020
e160r
"345’

DATA

—.000'
«375¢
=696
«914»
=+999,
-938'
-'7400
043“'
=s ol
"0315'
«6480

DATA

=ec25*
~-eG01"

eD25¢0

062.5'
-e901r
-el23?
1.000

-a82ur
«191
DYoo

=975
«855¢

=ec54r
=491
«9590
=887
«3150
4340

-0374'
«9827¢
-e3387
2257
«Sldr
-+967¢
«8710
-02.8&)'
L 1Y
« 949

“e3(0lr meGQyr
—e223r 234
1.000r 0237
=e223¢ =901
=eGUlyr =e225¢

«623¢ 1e00Ge
+623r =e225¢

(FSTAR(30rJ) v y=1v99) /
“e938r =ez2Byr

«914y «855¢

=e3751 =975
~e375, «Sl4pr

eGlUy 1G9y

=e938y =e2¢r

434y 987
¢315¢ =e5957¢

=e887r =el2u0¢

«959, e782¢

=e491ly =995y
(FSTAR(319J) ru=1rg9)

+345, <9670
405y =51y

=927y =e2231

9271  +834¢

=e4U5r =982
=e345r 572

+G01y 160

“eG49,y =e80Lr

+463r <992
02859 =624

=~e904r =871y =+(09s¢

«855»
“o T4y
~e434r

«254r
-eUbyr
~el287¢

« 3150
=491

sl
"3782'

«Slur
=e072?
2801
=+901r
«967
o398+
«992r
e 9490
«871r
-e761¢
«0237

=887
«9957
=+959
0782'
-e49Lr
«l280
254
=«598¢
«855¢
-e987¢
« 975

1=1e030r =463

(FSTAR(32rd) ru=1r99) /

«887r o064

—e959) =254

©995, o434

~¢995) =594+

959 < T4y

=e887r =855

e 7829 93570

“e648r =987

*491 *S9gr

=e315s =975

©128s 914

(FSTAR(33rJ) ru=1099, /
Tel463y =994

«285) 967

“e096r =e90jr
“e096r 801

e285) =ebT7yr

Te463r  e51pv

06230 =e 34y

=e761ly +160¢

«871, e03z0

=e94T) =e2230

e 992, 405

(FSTAR(3%4rJ) v y=1199) /
=820, 1250

*546r =491

=e191y 785
=¢191s =e95g¢

eSi6r  «995¢

=e820¢r =e887r

«975r 64y

=e9871r =e315¢

+855) =e064¢

=e598r o434

«254, =s74y

(FSTAR(35rJ) ru=1199) /

5720 « 99,

=e223¢
1.000°
=223
=+901

6230

«6230
=e901r

648,
064
- 740
+ 999
-e696 ¢
-+000
0696'
=+999¢
«THOe
=.064
=648

« 7610
-.998»
6720
c032'
-«718¢
10000’
=718
0032'
6720
-.998»
7610

~«820¢
«696¢
--5“6'
« 375
-.191'
=.000"
191
--3750
05460
-.6967¢
0820!

=e572¢
« 718
-=.838+
«927»
-e982¢
1.000
=-.982¢
«927¢
-.838
«718¢
’0572'

«938¢
=999,
«914,
=~+696¢
« 375
=+000
=375
«696¢
-e914»
0999'
~e938¢

o345

23

«6230

06230
=+901
-02230
14000,
-02239
-.901'

'995'
-+782¢
«128
0598'
"09870
«8200
-+191,
-05“6'
« 975,
=-e8559
254,

-+(96
-'623'
«992,
-+801»
«160»
+5729
-.982'
0838'
-.2230
-¢518¢
2967

"091“'
«975,
-0999'
|987'
~e938»
*855,
=e 740U
c598'
—o 434y
025Q'
-e (64

405
-'223'
0032'
«160»
=345,
0516'
-e672¢
0801'
-e901»
« 967,
"1996'

07“0'
o434
« (64,
«315,
-s648s
0887'
=995,
«959,
-e782¢
0491'
-¢128»

-+672¢

140007
-e223¢
-+901r

0623'

«6230
-«901,
—0223'

491,
=e959¢
58870
=+315,
el 34y
938,
~e91l,
0375'
«375»
=e914,
«938,

=«871,
0285'
463
-e949,
-901'
=e 345,
=405
927
-e927
405,
0345'

-e128¢
«315»
-e 491
«648,
-0782'
0887'
=¢959,
995,
".9950
«959,
~e887

0992'
-e 949y
0871'
‘-7&1'
«6230
=463
«285¢
=«096¢
=+096"
0285'
=463

~e254,

598
~+855¢
0987'
=-«975¢
«820
=e546¢
«191
.191 r
=546
«8200

--967'

623"
=+901"
=e223"
10000'
-e2230
-+901r

6231

-el4 34
=e315¢
«85871
-e959
491
254
=+8557
«975¢
-.5“0'
=e¢191r

=-e901r
« 949
=el4631
=e2857
0871
=e967
+518¢
02230
-e838 10
«982r
-e572¢

=648
«491r
=e3157¢
«1287
o064
=254
434
-e598¢
740
~e8557

6231
=e761?
«871¢
=+94gr
«992¢
=998
9670
=-e901r
«801
=.672°?

-e9757¢
« 987
"0855'
«598¢
-e2540
-.1287
491
=782
«359r
=~e9957
«8871

=e223

-e223¢
=+9g1

-623!

26230
-e901¢
-4223¢
14000/

-+9871
«598¢
+128»

-e782¢
*«995¢

-e648¢

=e 064
740

-+¢999¢
«696¢
«000/

=e160r
+801r
=992y
623
«0g6r
-e761
e 998
-e6721
~-e(032¢
«718¢
-1+0007

«938¢
=+987»
*999»
~e975¢
«914,
~e820»
06960
=546
375
=+191
-e000/

=e345¢
*160»
032y
-e223»
4450
=e572¢
*718¢
~-+838¢
«927»
-+982¢
14000/

=e648¢
3150
«064r
=el3hy
27400
~+938"
¢ 999,
=914
¢ 6961
=375
«000/

7610



414
4ls
4lo
417
41
4ly
42¢u
423
422
423
424
425
420
427
425
429
43¢
431
432
435
434
435
430
437
436
439
L4g
Q45
442
445
Ghy
445
LT TN
447
444
449
45¢
451
45,
455
454
455
450
457
458
459
46y
463
46,
46
464
465
460
467
4648
469
47¢
473
472
475
474
475
476
477
478
479
480
484
482

oGz «U90r ™eB38yr =eHT71r o032
=e718r 42B5r  «982, «623r =405
0405' -0520' =e982 -e2857? '718'
-e0520 BT7Lr 08389 =e((9pr =927
=e345r =499zr =572y 4bH 3 1,000
«672r  4967r 4223y =eT761r =927+
=e901lr =o801r +160s +94gr 718+
«998, eD187 =518y =e99yr =405
~e949s =o160¢r +801, +901r 0320
e7olr =42231 =¢9067) =e672r 3452
DATA (FSTAR(36rd) ry=1999) /
«000r 29142 «7409 =e315r =.9959
~e8200 =.855 «128, ¢ 955 648,
0938 «UBLH?r =887y =782 254
=e2540 4782¢ +887y =e(6yr =¢938¢
-e648r =,959r =.128, 8550 « 820
e9395r 3150 =740y =e9lyr =.000¢
-el4Gglys «5H98¢ «975, «19} -.820¢
=ol3b4r =4999r =375 696 938
29871 «DHOr =546y =¢987¢r =.254¢
-e 696 375 0999, L3 =648
=el91r =.975r =598, 4G « 995,
DATA (FSTAR(37¢J) 0vy=1999) /
10000 4051 =eB720 =eGUgr =.096¢
=e572¢ o518r 9921 «285r =.761»
=e345r =987 "el63) 02350 967
0967r 40231 =463 =e995r =« 3450
=e761lr 42850 992, 5140 =572
=e096r =o9U49r =e672r <405 1.000¢
o871r 8012 =223y =e98zr =4572¢
=901y J032¢ 9279  e71ur =345
o1o0r =e0387 ™e838r «16(r 4967
7189 29270 o032 =904 =761
e Q521 =e223? «801 8710 =¢096¢
DATA (FSTAR(380¢J)ru=1r99) /
1 =e000r =~e935r =e64Br o493r 987+
L «999¢ 3757 =e740, =e887¢r .128¢
1 =e004r 9142 <6969 =e{434r =+995¢
1 =e995r =al434r 6969 «914r =064
1 e128r =887 =740y ¢375¢  +999»
1 «987r 4910 ™e648r =e935¢ =.000
1
1
1
1

P b e e B e e b e e e e b s B e e B B e

Ll e e o

-e1910 855 e 782, —e315 -,999,

=e975¢ =e540r +598, «959r 064

e254 1 =4820pr =820 254 4995

0959' e5951 =e5460¢ o975 -e128

1 =«315r 7821 ¢855) =193 =987
DATA (FSTAR(39¢J) »u=1099) /

1=1¢000r =e3450 761y «871r =.160°

«032r =e9270 =e672¢ 630 «992»

« 998 4050 =e 718y =e90jr «096¢
-+096¢ « 901 «718r =405 ~+998»
~e9G21r = 4632 6720 0G27¢ =032

e160r =.871r =e761lsr 3450 1,000

9820 eD1lr =e6239 =e94g» =-.032»
=e2231  +838¢  +801r =e285r —¢998»
’09671 -eD72¢ 572 «967 «096¢

02650 =480Lr —e838, 2230 « 992

e 949, 00241 =e518) =¢982¢r =,160»

DATA (FSTAR(400J) »u=1199) /

« 000, ¢ 959 546, =eDlir 2 Y)
-e855r 42541 +999s 3150 =+820¢
=s887¢r =e096¢ 491, «9757 «064
=+064r =:975¢ =ey491, *696¢ +887

28200 =4315¢r =¢999) =254 855

¢914r  J6UB? ™e546r =e959r =.000¢

«128r  .987r 434y =e74yr =.855¢
=e 7820 3751 <995, 1930 =.887
~e938r =.598¢ ¢598, 29381 =,064
=191 =.995¢r =375, « 78210 +820

[ S S S Sy Sy SRy SR

et b s e s e e e

24

«901
~-+998,
0949'
~-e761
4630
-0096'
—02850
06230
-0871'
«392

-.491!
~o 434y
0987'
-e696r
=¢191,
091“'
-.355'
nOé“'
0782'
~e359,
«315,

pB?l'
-+901,
«160¢
«718,
-+9829
04059
0518'
--998'
0023'
«285
—0949'

«191,
0975'
-e254
-¢959,
«3150
0938!
- 3750
=e91b
434
«887
- l49]1 0

-e982
-223'
‘9670

-.285'

—.9“9'
05“5!
0927'

=405,

=901,
4630
o871

« 128y
- 7820
-e938»
-e191»

« 740

«959,

n25“'
-ngél
-0975'
=-e315y

0801'
=518,
«160
0223'
‘0572'
«838,
~e9821
«982,
-e838
5720

«598
-+999,
'5“6'
03751
-e975¢
« 740,
«128¢
_0887'
08871
-e128¢
- 740,

«801»
0032'
-.838»
0927'
=223
“0672'
«992,
=463
=e 4631
«992s
-e6720

~¢855¢
« 546,
0820'
-s598
--782'
«648
07“0'
-e696¢
-e696¢
« 740
648y

-.5189
-.838,
:572!
«801,
~e6230
=.761»
6720
«718
-.718'
-e672¢
«761»

«987»
«375
-0598'
=+995,
-043“'
0546'
0999!
«491,
‘0491'
~-+999,

-e1607
5187
=«801¢
« 967
‘-992'
8710
-e623?
0285'
« (961
=463

‘0375'
=+SU46?

«999r
=598+
-e3157

+959r
-+782¢
- (64

«855¢
=e914

~e223"
«927r
=e 8381
0327
«801r
=e 949
«2857
s0230
=+998¢
«518¢
o405

--782'
=+s598¢
«Shor
=e8557
=s491r
«8877¢
434
-.9147
=e375¢
«338*

6237
=+801r
5720

« 8380

5187
‘0871'
-0“63'

«901

405
=927
o345

434
«995»
«5987
=e 3757
-e987¢
-e648?
«315¢
«975¢
«6967
=254

-eG49
938
-+901
6721
-e3450
=-+032¢
45
~e718¢
«G27
—1-000/

*191»
e 6961
-e987
e434,
491
-e995¢
+648
e 2540
=-2938¢
«820r
-e0y0/

=+982¢
«718¢
160
=-e901»
«871¢
=096+
=e761r
« 967
=345
-e5720
1000/

¢315
-+959¢
=254,
e 975
191y
-e987¢
-e1287
«995¢
064
~+9997¢
«000/

*«949
2851
~e 967
-.2230
982
¢160
-+992¢
=+096¢
+998¢
<032
—10000/

~e 7400
«191»
+938
*782¢

=128+

=-+914¢

-e8207¢
+064r
« 887
«855



485
484
485
486
487
488
489
49¢
493
49,
495
494
495
49¢
497
498
499
500
501
50
505
504
505
506
507
506
509
510
51,
Slg
513
514
515
51p
517
Slo
51y
520
52}
52¢
523
524
525
526
527
528
529
53u
531
53z
5335
534
535
530
537
536
53y
S4¢
544
S42
543
S4y
545
Sto
547
544
54y
550
551

1 «740r =o434r =e987r =e12y5r «9lhr  648¢ =546
DATA (FSTAR(41rJ) 1 =1099) /
1¢000r 2857 =«838) =e764r L405r 4992, 160
«518¢ £967r 20329 =e94gr =¢572» 62350 «927»
-3 « 7180 «BT71r =ez251 =e998r =4345, «801,
~e998r =42251 871, e71ue = 4630 =e982y) =,096
~e572r =e349r  +032) +967¢ «518r =e672¢ =901,
4051 =.761r =«838, e2Bur 1.,000r +285» =-,838,
e392r  GJ16Ur =e90Lls =e6721r  «S518e  «967r 032
6230 e 9271 =eQY6r =981 = HE3y « 718 871
=345 8017 <801y =e345r =e998r =e223r 871
=e9527 =4U96¢ +927r <624+ —¢572¢ =949 ,032¢
-eO672r =e901r «160, [ r 4059 =761y =.838,
DATA (FSTAR(429J) 1 u=1r99) /
=e000r =eGT7or =l  oT78pr 782 =434 =,975,
sy =,782r =782 435 2975 «000r =,975,
e 7821 = 4341 =e975) =e(0yu?r «975r 434y =,782¢
9757 JU0U? ™e9T75r =el434r  JTB2r <7829 =434,
e 9750 4341 =e7829 =781  JH434e <975 000,
«TB2r o 7827 =el34y =eGT75r =o000¢ 9759 o434
XL 9700 «000r =e9750 =4434 « 7820 « 7820
=s0G0r  «9T7Dr o434y =eT78pr =,782¢ +434r  ,975¢
-l 34y 7820 e 7821 =el43ur =o9759 =00 « 975
eTo2r =e434r =eQ75) =e(0yr 9759 434 =,782»
“e97 1=e00? 97?431 meTBr=,T78¢,431.977.00
DATA (FSTAR(43rJ)» =1099) /
i=1e000r=e2237 «901r ,6231=,623r=+901r «223¢ 1000
109010 =e025? «623¢r «40Llr=e 231=1+000r=42237 901
1 =e6231 =490ir 2235 leQOuyr +223¢ =+901» =,623»
1=e229=101i11=422? 90+ 4627 =021=e90r 22710
1 42239 =e90ir =e623) 46257 9017 =e22359=1.000,
1 6230 =40257 =901y ez23r 1.,000r +223¢r =.901,
1 «901lr =4223r=14000s =e2257 +901¢ +623r =,623¢
1 1040, 2250 "e901r =eb250 6230 «901y =-,223»
1069090¢62r=e629=+90rye22¢r1,0020¢22r=¢907=462»
10662706909 =e2291=1e0?=022¢0,9070+629=¢02?=.90¢
1 0622000Ur04221=6901=00210,210900=0220=140
DATA (FSTAR(4l8rJ) v u=1099) /
«0y0r  +987r  ¢315s =eB87r =4598r «096r 820
«1287¢ «99Gr e191r =e934r =491 « 782 e 740
254 « 995 «06lUyr =¢G75¢r =,375¢ «855, <648
e 3751  «9T75r =«(064r =e9Gnr =,2547¢ <914 5469
c491r  4938¢ ~e¢191r =+999r =,128¢ 9599 434y
«598¢1  L887r =e315, =+987r =.000r 987r L3159
e6G6r  «B2ur "e434, =e95yr L128¢ +999, L1191,
e 7821  JTHOr =e5469 =e91yr  +254¢  +995» Q04
«855¢ Olor =eH48) =e855¢ «3750¢ e 975y =, 064
«9iUr  «Olor =eT740r =789 JU491r +938» =.191
«959¢  JH434r =e820r =e695r +598¢  887» ~,315¢
DATA (FSTAR(450J) 1 u=17r99) /
1¢000r  o1607 =e949) =el465¢r +801r 7189 =.572¢
«992r  LU327 9821 =e3459  «B871r  +623r =,672¢
«967r =,0961 =998y =e223¢r +927¢r +518¢ =.761¢
0927¢ =42231 =e998) =e(9pr ¢967r +405¢ ~,838,
o871r =o3459 =e982r «(32r +992r 285 =.901,
«Bylyr =o463r =e949, «16(pr 1.000r +160¢r =.949,
e 7181 =o572r =+901, 285 29929 +032¢ =.982¢
06230 =4072¢r =e838r 4057 +967r =e(096r =.998
«518¢r =761Lr =761, 5150 0927 0223 =.998
s4Sr = 8387 ™e6T721r 0250 +871r =e345) =.982,
«255¢1 =e901r =e572, ¢715¢r +801r =e463r =.949,
DATA (FSTAR(460J) r y=1099) /
=o0y0sr =+995r =e191r +959r o375+ =<887r =.546
=e648r =4820r 491 #914r =.31590 =975, ,128
=e987r =4254r  ¢938) 4341 =e8550 =598 T4O
-+855¢ 434 +938¢ =e2541¢ =s987» (064, «999,
=e315¢ +914¢ 491y =eH2;r =.648¢ «696r L7829
¢375¢  +959r =e191» =995, =,000r +995» 191,
+ 887 «OUBr TeT782» -e69n 6480 «820r =.491,
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25

=-e959¢

-e901r
=« J90¢*
«801r
0927
-e761
-+ QU9
-.2230
« 7187
«G67r
2857

=+000"
-e 4 34
=.782¢
-e975¢
~eGT75¢
=s 7820
-4 34

434
-+7827

v 2250
623
6230

o230
~e6237
=e901r
=1.000°"

=434
=e54o
=+0487?
=e 740"
~e820°"
-« 8870
-« 9387
=e 975
~e9957?
=e999
~e 3871

-+S01
-e838¢
~e761¢
-e6727
- 5720
—e 4637
= 34570
=e2230
=-«{%0"

0320

«160°

7827
«999¢
e 740
«1287
- 5460
~e9591¢
=914

-e000/

-sB72¢
-e982¢
-e345¢
26232
e992»
405
=e572¢
~+9398¢
-ol4p3e
+518¢
1000/

*975»
7820
434
=000
-slp 34y
=720
-e975¢
~+975¢
-e78271
U434y

«901»

*901»
e623r
0223
~e2230

-+959¢
=+914r
-e855¢
=e782¢
~+696¢
=+598+
=e4g1e
~e375¢
-e254
-e1287
-e000/

285
405
«518¢
6230
«718»
«801r
e871¢
#9270
«957
¢392,
1000/

«696 ¢
0ok
=+598¢
=¢975¢
-e8870¢
=¢375¢
«315¢



55.

507/

S6c

594
597
59
599
60y
6l
olg
60,
Uy
605
6l
ol7
olo
60y
6ly
61}
6le
6ly
6ly
6l5
6lo

1 « 975
1 0596'
1 =eU04»
1 =090
DATA
1—100000
=-e701r
‘0100'
«D18
« 949,
« 9T
430
‘02‘3'
--Bulr
-+ 998
~e 7,00
DATA
Uyl
«95G,
oS40
“~e6480
“ngiQO
slebr
09671
LEELY)
Fo7%0'
—e855¢
Y411
DATA
14090
QZOS!
Y- K1)
=eTilo
OQUbl
1932'
01000
=e9(3lr
”ob]Z'
+518
0907!
DATA
=+0y00
"939'
«Hybe
‘648'
~e9L1H4y
=eleBe
0907'
“eb 34
—07400
e 855
0234'
UATA
l=1«Uylr
285
X-K)-Y]
-0701'
-QQUSO
0992'
~elolr
=+901»
6721
[3-7%-1J
—09070
END
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el o N T S yrey

=-ellot
- 7400
=999
- 7827

~+G99,
=~e 740
“elc8y

* 5460

=e(oq4r
«53u0
YR
(X2 Al

(FSTAR(4Ted) v u=1r99,

=su90"
0T
907
«901r
«400r
=ec807
- 0387
-e992 0
-s07gr
~eudar
f020¢

(L Y-4
871
e 345,
~e 345,
=e871,
=egt2y
“eb23e
w0320
0l2s
0992
«B836s

P
—eli 050
-eG0
- Y67
-ehT7 0

yeres

e Tl

¢Y9Gnr

b0
eglor
=ebbyor

(FSTAR(480U) v =149,

i
03100
“e02y?
“c78a'
eo7or
« 9495
«191°
-e3870
~e090 !
494
9700

. 0ok,
e 938,
“~e5498,
« 598,
¢ Q58
~.pbbr
=«975,
=e491,
«OY90
887
=191,

-eGYynr
=375
e 73,0
-bzu'
=51
=99y
=54
&5,
T4y
=43y
~eG3 7

(FSTAR(49rJ) P =1r99,

U3z
=eI4y
=e2720

0230

9270
=307
=s98270
EL 1Y)

7180

8710
~el23"

~+398,
=e345,
<801,
«8U1»
~e345,
~e998,
“e223»
871
«718
“el46dr
=982

=e(9
«92;r
eb2H
=570
-e Gy
o3
«907
*Slor
—ets7 0
A TINN
el6y

(FSTAK(500J) ru=1r99)

~e999r
«3100
8200
“.78;'
=e3700
« 990
=el91r
=-e08/1
«0%00
491
=e9751

e Q04
¢ 938,
=598,
~e598,
«938,
cJo4,
=e375,
491y
«696
=807
=.191,

«GGu
—eSTne
=e7820

8200

e Iloy
=* 3990

ecDyr

'bSQ’
—e T4y
X XY

e GB7

(FSTAR(S51ed) v u=1rgg)

sUdcr
Gl
—oD720
=023
« 9270
«UG0r
'0984'
ET-NY
Tl
~s71
—e2230

«998,
=345,
=e8U1y

«801,

e 345,
=+39Y8,

0223

«871,
=718
Te403y

*982,y

=+ (i9¢
-.927
2y
057('
LT
—e(j320
eG6 /0
=e5H1n0
=et720
eGS0
el6ye

« 987
«855
« 315
=375+
/
-e927
=¢949,
=+518»
«160¢
07b10
1.000
.7610
<160
~-+518¢
=«949y
-e927¥
/
=128
«914r
«64B
~e D460
=+9597r
=000
«959
«S460
- 648y
o914y
1280
/
«9927¢
24050
-e 7610
~e838¢
2850
1.000
2850
~.838»
=761
0S5
« 992
/
~.128»
~e914r
NeLY:Y
« 5460
-09590
=-.000"
-959o
=«S4H
=648
oglgl
«128»
/
‘.9920
405
7610
-.838¢
-.285¢
1.000
=.285¢
-.838¢
« 761
GQUSI
~¢992'

254
-y 34y
=-eJlly
-e95Y,

—-e4630
eclar
a0l
«G906y
« 7160
«U%0r

-anT7er

--9670

-09010

~el4Gor
2285

«987,
%LY)
-e7UU?
-ei55¢
e 254
« 999,
*5150
-eB200r
-+ 782y
« 5700
« 995,

«160»
-e901»
o720

05181

l967'

«032¢
-e949
-a5720

23

e927,
-e(}90

‘0957'
434y
074Ul

-.855-

—e254
¢ 999,

-0515¢

=-e8200¢
s T8C
né?b’

-e995,

2160
'9010
-e0720
=e518¢
0967'
~-e(32¢
-09490
BT72
-riy
-t927'
-e (960

i U.S. GOVERNMENT PRINTING OFFICE: 1975-673-429

26

=-+938»
~e3389
~el431

«191

.8580
«992,
6720
«0320
=e6230
e Q82
=871
=¢345¢
0345'
.871'
09621

«191»
-e8370
~+696

«491

0975!

« Qb4
“.3358
-e598

0598'

«938,
~e0b4r

-eQ82
=463
«718»
«871
=e2230
=998
-¢345'
«801
0801'
=345,
=998

«191,
'887'
=e696¢
=e491»
0975l
=« 004y
=+338
«598,
«598
--9&8!
=e004r

-982!
=403
-.718,

0871'

223
=.998¢

0345'

«8U1»
=+«801»
‘0345'

«998,

~e 4344
o254
e
« 995

0251
—ey32?
=e72?
-+9Sg 0
=e53861
-e 801

400

«901r

« 967

oYy

0855'
3957'
*648¢
« 000/

-+718»
~+998»
—0801'
-e2230
453
*927
+949»
«5180
=e1l60r
-o761'

~eU90r=1¢0y0/

=975
~ei49}r
096 ¢
587
=e19:7
~e9957
~e 75t
« 7820
02y
-e 31D
=-e99Y

~eglS?
X-¥ay
Tl
—s 4635
-s982¢
=e (%90
«927
co24!
-.572
-sGUGr
0320

«9700
=el4Q]r
=090

o587

«191
~e 595

05750

e 7820
-e2U?
=e3150

« 999

~ec23¢
=-e871
« 718
4630
=e9820
%0
29270
=023
=-e5727?
«949r

—-e 254
« 855
7400

-4 34

~+937

—-elc8?
*G1he
648

~e5461¢

-+959,

-~e 000/

967
518"
-e6721
=901
«1607
*992e
4350
—e761¢
~e838¢
26570
l'OUO/

=254
~-e855
e 7400
L XL Y]
~e9u7e
1280
*G14,
-e6480
~e5467
* 959
«0y0/

~e9p7¢
«518
672+
-+901r
~e1c0r
«9929
=e4ySe
=eT761r
+8587¢
«255

2 (320r=1+000/



