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TS E 0F SPECT

INTERPRETAT] INS.

THE FMLAWING IS5 A LIST OF INPUT PARAMETERS AND DATA CARDS AND THEIR

JOOMAN=-DIMALN OF ANALYSIS. 0 OR HLANK=PERIOD, 1=FREQUENCY.
JBANDS-H14 VECTAR NOF FREQUENCY. NR_PFRIND_BANDS WILL BE NBTAINED.

et ) R ALANK=GENFERATE ACCORDING TO LIMITS SHUABSEQUENTLY READ [N.

1=REAN [V & VECTUR (UF BANDS Tu AE USED FROM CARDS, e e e e

TNBANDS -HIA MANY FREQJENCY DR PERIOD BANDS WILL BE USED.

_ NOBRS=THF NUMSER 0OF DASERVATIONS IN THE DATA VECTOR . e o

JANALY-HIW THE JATA SHALL SE ANALYZED. _ :
0 QR _ALANK=00_UNIVARIATFE SPECTRUM, SEARCH FOR BEST K~VARIATE

MIDEL
C1=SIMPLY DO UNTVARTATE SPFCTRUM
2=D1 K=VAFPTATE SPECTRUM ACCORDING TO MUDEL PARAMETER READ IN
CJDATA-TELLS SUSROUTINE DEPVAR WHERE T0O GET DATA. e e
0 0K BLANK=READ FROM CARNS ACCORDING TO FORMAT (lOX TF10.0)
1=GFNERATE DATA FROM MORELING PRAGRAM CALLED BY DATA. THIS

_ JCRITR=-SELECTS CRITERION FOR OPTIMIZATION OF K-VARIATE_SPECTRUM.

MODCL ING PRIOGRAYM WILL ASK FOR MUORE CARBS.

0 OR DBLANK=MULTIPLE R-SQUARED

- 1=T-VALUES — . e
TJPRINT=PRINTAUT CONTROL DIGIT

N=DONT PRINT ANY RESULTS

TNSTNCNUMAER F STNE WAVES IM SIMULATED DATA,

1=PRINT ONLY FINAL RESULTS
S 2=PRULNT FLINAL ANO INTERMEDIATE RESULTS | R ' .
3=PRINT AS FOR 2 PLUS MATRICES, CORRELATIONS, ETC FOR EACH STEP

_JPLOT=-PLAT CuNTARNL DIGIT, - VALUES AS ABOVE EXCEPT FOR 3. = =

BANDLO-LOWCST_FREQY, N LONGFST PERIND, AS APPROPRIAYE T{} DOMAJN.

PANOEL-CFLTA{FREQ.) J2 UELTA{PFRIOD}, AS APPROPRIATE TO DOMAIN.

BANDS—VECTIR OF BANDS.

BANC-FRED. U4 PERIOND OF THE LSINTH_SIMULATED SINE WAVE

SO-STANNARD NEVIATION OF THE LSINTH STMULATED SINE WAVE. {AMPLITUOE)
SUN=STANDALD DEV. OF GAUSSTAN NOISE

ORIGIVAL, PAGE 5
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THE FOLLUWINS 1S A LIST OF INPUT CARDS AND THEIR CONTENTS

CARD t - - — MANDATURY
_CALUMN VAT ARLE  COMMENTS = = =

1 - 5 - JDOMAN RIGHT JUSTIFY
. & =10 = JRANDS RIGHT JUSTIFY_ o
11 - 15 = N9ANDS RIGHT JUSTIFY
16 = 20 = NIRS RIGHT JYSTIFY
21 - 25 - JANALY RIGHT JUSTIFY
e 26 - 30 - JIATA RIGHT JUSTIFY . . o
31 - 35 -~ JCRITR RIGHT JUSTIFY
. 36 - 40 - JPRINT _ RIGHT JUSTIFY . - .

41 = 45 - MPLOT

CARD 2 - ~ - REJQUIRED NNLY IF JBANDS=0, OTHERWISE OMIT,
__COLUMN | VARTABLE __ COMMENTS - - - :

1 - 10 - 3ANDLO PUNCH DEC IMAL

11 =29 - _SANDEL___ PUNCH_DECTMAL _ _

CARDS 3 - - - BEQUIRED ONLY TF JAANDS=1,

CaLusy VART ABLF COMMENTS = - =
b= 1o - BANDSILY PUNCH DECIMAL - 1ST B8AND IN SPELTRUM,
1t - 20 - AANDS(2) PUNCH DECIMAL - 2ND BAND 1IN SPECTRUM,
*

u .
CONTINYE FUIR AS MANY CARDS- AS NEEDED TO READ IN NBANDS HANDS.

FORMAT(3F 1042}

~ CARNS 4 - - - REAYIRED CNLY IF JDATA=0. o
COLUMN  VARTABLE  _COMMENTS = - =

1 - 10 - 1Y rane MAY CONTAIN ANYTHING = NDOT READ. .
1L = 29 - NATA{1l) 15T DATA POINT, PUNCH DECIMAL OR RIGHT JUSTIFY.
21 - 23 = JATAL2) ZND DATA POINT. PUNCH DECIMAL DR RIGHT JUSTIFY.
*
e R e 1 e e e e et e s et et e .
... CONTINUE SAME FORMAT ON CAOS_AS NEEDED FOR NOBS DATA POINTS.
FORMAT(LOX.TF1 0.0} T,
‘ A eéfi"
CARDE 5 = = = Q¥JUIRED ONLY 1IF JDATA=1,
_ 54 = = MANDATARY. e e e e e e
COLUMN VASTABRLE COMMENTS = = — .
o 1 = 5 =~ NSITN _.. . RIGHT JUSTIFY,: e e -
98 = - REMITRED_ONLY TF NSIN LS NOT _ZERO, -
CUuL UMy VARTAGRLE COMMENTS - -~ =
L = 12 = 3BANDILD) PUMCH DECIMAL, .
Il = 2n = 50(1% PUNCH DECTIMAL.
- O CONT INJE SAME FORMAT THRY NSIN CAPDS [BANDS). FORMATIZ2FL10Q.0}
S T o MANDATRY
coLimy VAR [ ABLC COMMENTS - - =
1 - 10 = SN o PUNCH DECIMAL o
53 - - REJUTRED NLY [F SDN IS NDT ZERO
COLUMN VAR ARLE COMMENTS -~ - -
— L s s I Y MAY CANTA TN ANYTHING = NOT READ.
A% - 1N NITSF(L) PUNCH DECTMAL . 15T GAUSSIAN RANDOM NUMBER.
11 - 16 NITSELD2) | PUNCH DCCIMAL.  2ND GAUSSTAN RANNOM NUMBER,
o
w*
COMTINGG THT 1 AS MANY CARDS AS NEEDED FOR NOBS RANDOM NUMBERS.
FORMAT (4%, LY. 4) ii

ORIGINAL PAGE I3
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S e . SPT 10
C ' SPT 20
Cttttttttttittt*x#t#t#t#ttt#ttttt#*ttttt**t#ttttttttt*tttt#t#ttttttttttt SPY 30

- Chkxthhbkbebhshhhkhkb bbbk bb bt sk AR bbb h ek ah kb bk sk kB absy SPT &0
C SPT 50_
c S$PT 60

__.__ DIMENSION BANDSI( 50)+BAN( 50),PEAKS{50) +PHASE(S0) JAMNAME(9),TNAME SPT 10

LE9),PANANME(9) »BANAME[S5) s XNAME(S},LVAR(100 )}, ISAVE(100) SPT 80
_C SPY 90
T TC<THE FOLLOAING DIMENSION nusr "BE EQUAL TO OR GREATER THAN SPT 100
C- NOBSE(NRANDS*2+1) SPY 110
C - "SPT 120

DIMENSION X (30000) _ . SPT._ 130
C ' R ‘ SPT 140

__C~-THE FOLLOAING DIMENSIONS MUST BE EQUAL ‘TO OR GREATER THAN NBANDS#2+1 SPT 150
c : _ SPT 160

DIMENSION X3AR{ 100) ,STO(L0O0),8(100),0{1001,T1{100} SPT 170
(ol SPT 180
C-THE FOLLOWING DIMENSION MUST BE EQUAL TO_OR GREATER THAN _ SPT 190
T C= M®M, WHE1E M=2ENBANDS+1 SPY 200
C e e e BPT 210

DIMENSTON RX({10000) 5PT 220
€ SPT__ 230
C-THE FOLLOWING DIMENSION MUST BE EQUAL TO OR GREATER THAN (M+1)%M/2 SPT 240

o S - o SPT 250

DIMENSION R(5050) SPT 2560
_____COHMUN KREADR  KPRINT ] ~ __S_PT _270‘

T T TTTOATA AMNAME/ YAMPLY W T TUD Y 4 *E ESY, TIMATY e E, v ,¢ L Yot 5PT 280

1%, v/ - ‘ SPT__ 290

DATA TNAME/ TT=VAT ;" LUE. ¥ ¢° Ly Ly vy Tyt f 0 SPT 300

1%, vy ) o i $PT 310

TTTTTTTTDATA PHNAMEZ Y PHASY LY E ESY,ETIMAY,VTE, VY,V ", Tyt byt SPT 320

1% v/ e SPT 330

TTTTTTTTDATA BANAME/ 'FREQY L TUENCY, Y 1t LI v/ SPT 340
DATA XNAME/'PERI*,'0D ¢,%  t,¢ Tyt -0y ‘SPT 350
KREADR=S $PY 360
KPRINT =6 _ o B S sPT 370

B » SPT 380
C-READ IN CONTROL DIGITS AS FOLLOWS AND PRINT THEM OUT, SPT 3350
C JDOMAN-DOMAIN 0OF ANALYSIS. O DR BLANK=PERIOD, 1=FREQUENCY. SPT 400
€ JBANDS-HIW VECTOR [F FAEQUENCY OR PERIND BANDS WILL BE DBTAINED. SPT 410

TTC T T oR TBLANK=GENER ATE T ACCORDING TD LIMITS SUBSEQUENTLY READ TN. SPT 420

' c 1=READ [N A VECTOR UF BANDS TO BE USED FROM CARDS. SPT 430
"¢ NBANDS~-HOW MANY FREQUENCY OR PERIDD BANDS WILL BF USED. SPT 440
€ NOBS-THE NUMBER F ORSERVATIONS IN THE DATA VECTOR SPT 450
"€ JANALY-HOW THE DATA SHALL BE ANALYZED, SPT 440

c 0 OR BLANK=DD UMIVARIATE SPECTRUMs SEARCH FOR BEST K-VARIATE SPT 470

e TTTUTTMONEL SPT 480

C 1=$IMPLY DD UNIVARIATE SPECTRUM _ SPT 490
C 2=D0 K-VARIATE SPECTRUM ACCDORDING TO MODEL PARAMETER READ IN SPT 500
C JOATA-TELLS SURROUTINE DFPVAR WHERE TO GET DATA,. : ilo
“C 0 UR BLAMK=READ FROM CARDS ACCORDING TO FORMAT {10X, 7F10.01 SPT 520
c 1=5ENEQATE DATA FROM MODELING PROGRAM CALLED BY DATA, THIS SPT 530

c MODELING PRUOGRAM WILL ASK FOR MORE CARDS. 5r° 0 a0



€ JCRITR-SELECTS CRITERION FOR OPTIMIZATION OF K-VARIATE SPECTRUM. SPT 550
o] A7DR BLANK=MULTIPLE R=SGUARED SPY 580
C I=T-ValiEs - _ ... 5PT 570
TTTETT JPRINT-PRINTOUT CONTROL DIGIT o SPT 580
_C 0=DONT PRINT ANY RESULTS o ' - ____ SPT 590
I A 1=PRINT ONLY FINAL RESULTS , SPT 600
c 2=PRINT FINAL AND INTFRMEDIATE RESULTS SPT 610
c I=PRINT AS FOR 7 PLUS MATRICESs CORRELATIONS, ETC FDR EACH STEPSPT 4620
€ _JPLOT=-PLOT CONTROL DIGIT. ~ VALUES AS ABOVE EXCEPT FOR 3. _ .~ . SPT 630
’ ' SPT 640
READ (KREAOR,1) JDUﬂéN-JBANDStNQAHQS-NOES:JAHBLY-JQBIAgJCRITRyh+ﬁ”SPT”.650
1 JPRINT,JPLOT SPT 660
"1 FORMAT (18&15) ' ‘ SPY 670
WRITE {KPRINT,10%) SPT 480
103 FORMAT ('] * ¢ % % % ® % PROGRAM PARAMETERS - % ® % « & % & &*)  SPT 590
TTTTHRITE (KPRINT .1 ) JDOMAN, JBANDS s NBANDS s NOBS+ JANALY » JDATA, JCRITR, SPY 700
1 JPRINT,JPLOT e . S5PT 710
C SPT 720
C-KTOP =MAX NUMBER OF TIMES THE PROGRAM WILL BE ALLOWED TO TRY IMPROVE~ SPT. 730
C~MENTS ON THE WHOLE MULTIVARIATE SPECTRUM. KOUNT IS THE NUMBER OF SPT 740
__ C-SUCH TRIES. - - ) _ e BPT__T50
[ SPT 760
—_MTOP=% L SPT 770
KOUNT=0 - SPY 780
¢ ' SPT 7190
C-SET SIGLEV, THE T-VALUE FOR THE CRITERION DF. ﬂCCEPTANCE OF A PEAK. - SPT BOO
___C-THEN DECIDE HOW TO GET VECTOR OF BANDS. SPT B8l0
e - . 5PT 820
 SIGLEV=2.0 o : SPT 830
1F (JBANDS) 100,100,110 ' SPT 840
C B o SPT 850
C-READ IN LIMITS OF BANDS VECTOR IF JBANDS WAS 0 - GENERATE BANDS. SPT 860
C-OTHERWISE GO TJ 110 AND READ IN BAMDS FROM CARDS. . SPT B8T0
TTTC BANDLO-LOWEST FREQ@, OR LONGEST PERIOD, AS APPROPRIATE TO DOMAIN. SPT 280
C BANDEL-DELTA(FREQ.) OR DELTA(PERIND}, AS APPROPRIATE TO DOMAIN. ~ SPT 890
¢ BANDS-VELTOR OF BANDS. SPT 900
c . - 5PT 910
100 READ (KREADR,Z1 BANDLO,BANDEL - SPT 920
2 FORMAT (BF10.0) S o N SPT 910
TTTTTTTT U BANDS(1)=RANDLO - : SPT 940
00 120 LBAND=2,NBANDS o S o SPT 950
"7120 BANDS(LBAND)=RANDS(LBAND-1} + BANDEL SPT 960
GO 1O 130 o SPT 970
T 110 READ (KREADR,2) (PANDS(LBAND) +LBAND=1,NBANDS) 5PT 9an
C ‘ o SPT 990
C-CONVERT BANDS TO PERIOD DOMAIN IF ORIGINATED IN FREQ COMAIN, SPT 1000
C-REVERSE THE ORDER 0OF BANDS SO AS TO BE IN ASCENDING WAVELENGTH ORDER. SPT 1010
C-ALSO GENERATE BAN, THE FREQ DOMAIN VECTOR OF BANDS. SPY 1020
£ I SPT 1020
130 [F (JDOMANY 1505150, 140 SPT 1740
140 DO 14l LBANDSL NBANDS e o SPT 1050
BANILIAND)Y=YANDSILBAND) SPT 1060
141 BANDS{LRAND}=1.0/BANDS{LBAND) , - o N SPT 1070
’ CALL REV{IBANDS,NBANDS) ' S o ' SPY 1030
C S o SPY 1090
TTESGENERATE SIN/COS PREDICTOR MATRIX AS PART OF DATA MATRIX, X. THEN SPT 1190
* “iv
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C~READ IN DEPENDENT VARIABLE PART OF X. THESE DATA WILL THEN BE ENT- SPT_ 1110
C=ERED [NTU SUBRIUTINE CORRE TO COMPUTE THE CORRELATION MATRIX OF ALL SPT 1120
~ C-VARIABLES. - o e SPT 1130
c SPT 1140
150 M=NBANDS®*2 + 1 o _ e SPT 1150
" CALL PREGENI!X.RANDS,NOBS,NBANDS) SPT 1160
CALL NDEPVAR(XsNUBSsJDATA, JDOMAN,JPRINT) SPT 1170
[d T , SPT 1180
 C-GENERATE VECTOR OF VARIABLE NUMBERS FOR LATER USE. o __SPT 1190
c SPT 1200
DD 155 LV=1.M S _SPT 1210
155 LVAR{LVI=LY SPT 1220
CALL CORRE(NOBS M1y X XBAR STD4RX, R.B.D.Tl $PT 1230
c TSPT 1240
__C=SET TOPP, THE MAXIMUM ALLOWABLE TOTAL AMPLITUDE IN THE FINAL SPECTRUM SPT 1250
C=TOPP [S THE TOTAL AMPLITUDE OF THE F(T}+25 PERCENT. SPT 1250
c o o o SPT 1270
TOPP=STO( L) +.25%STD( §) SPT 1280
c ‘ SPT 1290
C<PRINT OUT MATRICES ETCes IF DESIRED SPT 1300
_c . I SPT 1310
IF(JPRINT=-3] 151,152,152 SPT 1320
152 WRITE (KPRINT,S) L o 8PT 1330
) TS5 FORMAT(*IM A T R [ X 0O F CDRRELATTI ONS*'/:* VARTABSPT 1340
ILE 1 IS THE DEPFNDENT VARITABLE, ALL OTHERS ARE COSINE AND SINE WAVSPY 1350
2ES OF VARTOUS PERIQDS ¥4/ ¢TOB, ' =m==m=== Y/ 0") ' SPT 13460
CALL MATPRY{R4M,LVAR} SPT 1370
B " SPY 1380
__C-DECIDE ON PROPER DATA ANALYSIS PATH. SPT 1390
[ SPT 1400
151 JANALY=JANALY+] SPT 1410
GO TO {200,4%00,6007, JANALY 5PT 1420
< U . 5PY 1439
C ) SPT 1440
Ctttttttt#tt#tt#:htnt:uttttt*tt***#t**##*tt#tttt#*ttttttttttttt#ttttt*ttt SPT 1459
7'cittt$tttt#t#t#*t###ﬁn-ttt#t#t#tt*ttttt*t##tt##t**ttt###t#ttttt#ttttttt SPT 1440
C SPY 14706 _
C SPT 1480
_ C-STATEMENTS 200-400 INVOLVE COMPUTATION OF OPTIMIZED K-BANDS SPECTRA SPT 1490
c . sPT 1500
C-FIRST COMPUTE UNIVARIATE SPECTRUM USING SUBROUTINE USPECT, THEN FIND 5PT 1519
C-ALL SIGNIFICANT SPECTRUM PEAKS IN UNIVARIATE SPECTRUM, SPT 15290
c o e $PY 1530
T 200 CACL USPECTIRVT NGBS M8, NBANDS,STD, JPRINT, JPLOT + PHASE.B8AN,BANGS SPT 1540
1 s AMNAME, TNAME s PHNAME 4 XNAME, JOOMAN ,BANAME ) SPT 1550
CALL PPIKR{B,T,ISAVE.NPEAK,NBANDSSIGLEV) SPT 1560
[F (NPEAK) 201,201,202 . - SPY 1570
201 WRITE {KPRINT, 66} o T SPY 1520
66 FORMAT('0%% % = & NO SIGNIFICANT PEAKS FOUND % * % %#!) SPT 1590
g0 TY 2000 T ' SPT 1600
R $PT 1610
" C-NOW LOOP THRU AN OPTIMIZING PROCESS TRYING TO FIND LARGEST VALUE OF SPT 15620
C-EITHER T OR R-SQUARE., THE BEGINNING OF THIS LOOP IS STATEMENT 210 SPT 1630
(o SPT 16490
C-SET A VALJE OF CRIT=0. THIS WILL LATER BE USED TO STORE THE JUST SPT 1650
TC<PRECEDING VALUE OF THE JPTIMIZATION LRITERION, ALSO INITIALIZE THE  SPT 1450
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C-VARIABLE MM =—-1. MM IS THE DIRECTION OF PEAK SLIDING AS WELL AS THE SPY 1670
C-COUNTER FORTHE NUMBER OF STEPS. SPT 1680
c ~ SPT 1690
7202 LPEAK=1 T SPT 1700
N B CRIT=0,0 B, SPY 1710
T U MMaD T ) SPT 1720
210 CALL XSPECT(R,T,NDBS s MsNPEAK,ISAVE.RX,BoJPRINT,XBAR,STD, DeRSQ, SPT 1730
IPHASE, BANDS,GKNT SPT 1740
c o i SPT 1750
“C=TESYT FOR PRINTOUT - SPT 1760
: _SPT_ 1770
T HE(UPRINT-3)208,209,209 SPY 1780
209 WRITE (KPRINT,6) RSQ $PT L7190
T EURMATY (VOMODLTIPLE SQUARED CURRELATIGN=-.F3.4) SPY 1800
WRITE (KPRINT,T) e SPT 1810
T FORMATHY psnxoolﬁnso.'.Tzo.fhnptlruoe-.T40.°T—VALUE-1 SPT 1820
DO 214 LO=1/NPEAK L SPT 1830
T RK=1SAVE(LO) SPY 1840
IF (JDOMAN) 212,212,213 SPT 1850
212 BB=BANDS(KK) SPT 1B&0
GO TO 214 ~ - o SPT 1870
TZ1378B=8BAN{KK) SPT 1880
214 WRITE {KPRINT,8) BBy B(KK)T{KK) B i SPT 1890
8 FORMAT (2F12.4+F18.4) SPT 1900
C SPT 1910
C-SELECT CRITERION FOR GDDDNESS OF FIT = CHECK FOR [MPROVEMENT SPT 1920
c ' ' ‘ SPT 1930
208 IF (CRITR(RSQ+T+JCRITRLPEAKI-CRIT) 220,220,230 SPT 1940
C , ) o S SPT 1950
TTE=A BRANCH TO 220 TMPUIES NON~-IMPROVEMENT. EITHER RESORE OLD VALUE AND SPT 1960
C-GO TO NEXT PEAK (221 OR 223), OR _TRY MOVING UP (2221, SPT 1970
T SPY 1980
220 IF (MM¢1) 221.222.223 o 5PT 1990
Ttter T T . , _ SPT 2000
C-A BRANCH TO 221 [MPLIES THAT WE HAVE BEEN MOVING DOWN FOR- 2 OR MORE SPT 2010
“C=$TEPS. THIS 15 THE FIRST NON-IMPROVEMENT., RESTORE JUST FORMER VALUE SPT 2020
C~AND 50 TO NEXT PEAK, SPT_2030
€ SPT 2040
221 TSAVE(LPEAK)=[SAVE(LPEAK]+]1 B . __SPT 2050
 MM=-1 . T $PT 2060
_ LPEAK=LPEAK +] o L N N __SPT 2070
ISAVE{LPEAK}=]SAVE({LPEAK}~1 SPT 2080
G0 YO 300 SPY 2090
C , - $OT 2100
_C-A BRANCH TO 222 IMPLIES FIRST MOVE DOWN AND NON-IMPROVEMENT. TRY SPT 2110
C-MOV ING SAME PEAK UP $PT 2120
C . . o i o ~ SPT 2130
- 222 MM=] SPT 2140
ISAVE(LPEAX 1= [SAVEILPEAK) #2 SPT 2150
TTIET(ISAVE(LPEAKY-NRANDS) 300,225,225 SPT 2160
225 WRITE (KPRINT, 3] seT 2170
3 FORMAT ('0U%+ = = * W A R NT NG ®* - JUST TRIED TO MOVE A PEAK [NSPY 2180
170 THE LONGEST PERIOD (LOWEST FREQUENCY) BAND, TRY WIDER SPECTRUMSPT 2190
2 LIMITS,? ' $PY 2200
GO TO 2000 SPT 2219
C - SPY 2220
vi
| dﬁTGINA:, PAGE I



C-A BRANCH TO 223

IMPLIES THAT WE HAVE BEEN MOVING UP AND 17

DIDNT HELP.SPT 2230

T-RESTORE JUuST PATOR VALUE AND GO TO NEXT PEAK, SPT 2240
_c ) , L o _ SPT 2250
223 ISAVEILPEAK}=ISAVE{LPEAK)~1 T SPT 2260
L MM=-1 o N SPT 2270
T LPEAK=LPEAKs] T SPT 2280
ISAVE(LPEAK}=ISAVE(LPEAK)~1 SPT 2290
GO To 300 SPT 2300
. T e . e, _.__.__.SPT 23l0
SPT 2320
___C=A BRANCH TO 230 IMPLIES [MPROVEMENT. CONTINUE IN SAME DIRECTION. 5P 2330
[ ' SPT 2340
230 1F (MM) 231,231,232 5PY 2350
C SPT 21350
___C—A BRANCH TO 231 IMPLIES WE WERE MOVING DOWN. - CONTINUE SAME_ DIRECTIDNSPT 2370
C SPT 2380
231 MM=MM-1 S o = SPT 2390
T CRIT=LRITRIRSQ,T4JCRITR,LPEAK) SPY 2400
ISAVE(LPEAK] =1SAVE(LPEAK)-1 SPY 2410
IF (ISAVE[LPEAKI-1) 234,234,300 SPT 2420
234 WRITE {KPRINT.4) . S5PT 2430
% FORMAT('0¢» = * "# W AR NI NG * - JUST TRIED TO MOVE A PEAK INTSPT 2440
10 _THE SHORTEST PERIDD (HIGHEST FREQUENCY) BAND, TRY WIOER SPECTRUSPT 2450
T2M LIMITSY) SPT 2450
GO TO 2000 SPT 2470
c “SPT 2480
___C~A BRANCH YO 232 IMPLIES WE WERE MOVING UP. — CONTINUE SAME DIRECTION-.SPT.2690"hn
C SPT 2500
232 MM=MM+L SPT 2510
CRIT=CRITRIRSQ,T,JCRITR,LPEAK) SPY 2520
ISAVE{LPEAK)=1SAVE(LPEAK) #1 SPT 2530
1IF (ISAVE{LPEAK)-NBANDS ) 300.225.225 SPY 2540
L N e e . . SPT 2550
(o SPT 2560
_C-STATEMENT 300 CHECKS TO SEE THAT WE ARE NOT QFF THE END OF THE [SAVE SPT 2570
C-VECTOR. IF NOT, DN ANOTHER K-BANDS SPECTRUM WITH NEW ISAVE VECTDR S$PT 2580
C-VALUES. 1F WE ARE OFF THE END, COMPUTE A NEW FULL SPECTRUM USING & _ SPT 2590
—CIKIVAR [ATE MODEL. ALSO CHECK FOR VALUES OF TSAVE EQUAL TO EACH OTHER. SPT 2600
C-T1F WE HAVE JUST MOVED INTD A ANOTHER PEAK, REDUCE NPEAK BY ONE AND  SPT 2610
e~ PACK THE VECTOR DOWN AND START PROCESS OVER AT LPEAK=1. ’ 5PT 2820
c . SPT 2630
T 300 IF (LPEAK-NPEAK} 320,320,310 o SPY 25640
320 IF (LPEAK~L) 222,322,321 SPT 2650
320 TIF U1SAVEILPEAK Y =1SAVE(LPEAK=TIY 322,323,322 SPYT 2660
3422 I1F (LPCAK-NPEAK) 3264210+324% , o . SPT 2670
324 IF (ISAVE{LPEAK)I-ISAVEILPEAK+L}) 2104+325,210 SPT 2480
", 323 D0 332 LL=LPEAK NPEAK e sPT 20690
T 330 ISAVE(LL~1)=[SAVE(LL) SPT 2700
 NPEAK=NPEAK-] SPYT 2710
LPEAK=] SPT 2720
MM=0 i N o i SPYT 2730
CRIT=0.0 SPT 2740
GO YO 210 - o e _..._. . SPT 2750
"32% NPEAK=NPEFAK-1 $PT 2760
00 331 LL=LPEAX,NPEAK $PT 2770
TR ISAVELLLY = ISAVE(LL #1) SPT 27180

vii
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LPEAK=1 | SPT 2790

MM=D ‘ SPT 2800
CRIT=0.0 i ... . sPT 2810
TGO TO 2o T T T SPT 2829
c ' S ~ SPT 2830
~~"C-A BRANCH TO 310 OCCURS WHEN OPTIMIZATION OF THE X-BANDS MODEL IS SPT 2840
C-COMPLETE. NOW COMPUTE A FULL SPECTRUM USING THE OPTIMIZED K-BANDS _ SPT 2850
T=RODEL - SEARCH NEW K=B SPECTRUM FOR PEAKS AND SEE IF ANY NEW ONES TUR-5PT 2850
C-NED UP. IF SO, GO THRU WHOLE OPTIMIZAYION ROUTINE AGAIN. o ~_SPT 2370
e ' ' SPT 2RB0
310 IF (JPRINT-3}1360,361,.361 e ___SPT 2890
T381 WRITE (KPRINT,9) ' B ‘SPT 2900
9 FORMAT{*1COMPUTING SPECYRUM USING YHE FOLLOWING BANDS IN MODDEL')_ SPT 2910
1F (JOOMANI 362,362,363 _ : SPT 2920
362 0D 364 LO=1.NPEAK o o _____SPT 2930
KK=ISAVE (LD SPT 2940
_ 364 WRITE (KPRINT,8) BANDS(KK) o __$#Y 2950
GO TO 360 ' SPT 2960
363 DO 366 LO=L.NPEAK SPT 2970
KK=1SAVE{LO) SPT 2980
366 WRITE (XPRINT,8) BANIKK) S o ......SPT 2990
360 CALL nULTli1sAVE.NPEAK.NBANDS.R.T.Nuus.M.Rx.a.sta.sro.u.asa. SPT 3000
1 PHASE(BANDSsBAN) o N o _ SPTY 3010
KOUNT=KOUNT +1 SPT 3020
o {F (KNUNT-KTOP) 384,384,385 SPY 3030
385 WRITE (KPRINT,386) SPT 3040
386 FORMAT{'1THE PROGRAM 1s PROBABLY CAUGHT IN A LOGP. TRY DIFFERENT SPT 3050
o TTLINPUT PARAMETERS AND SUBMIT AGAIN') _ SPT 3060
) GO TO 2000 B o o : SPT 3070
—"'384 CALL PPIKR{B,T,]SAVE,NPEEK,NBANDS,SIGLEV) SPT 3080
IF {NPEAK-NPEEK) 311,350,311 - B SPT 3090
311 NPEAK=NPEEK ‘ , SPT 3100
R LPEAK=L ~ : ... sPT 3110
MM=0 ' ‘ SPT 2120
__CRET=0.0 _ B I o SPT 3130
GO TQ 210 SPT 3140
C o SPT 3150 .
C—A STABLE STATE [N THE GPTIMIZING ROUTINE RESUTYS IN A BRANCH TO 350. SPT 3169
~_C=OUTPUT RESULTS.- . ' .. SPT 3170
C SPT 31289
350 WRITE (KPRINT,67) _ L , . SPT 3190
T &7 FORMAT('O M UL T 1 PLE BAND SPECTRU M) SPY 3200
CALL OUYPUTlHANnS.Bﬁﬂ,&q}lfﬂASE.NBANDS.AMNAHE.TNAHE'PHNAME. SPY 3710
TBANAME » XNAME s JPRENTJPLOT s JDOMAN) SPT 31220
~ WRITE (XPRINT.6} RSQ Tl ~SPT 3230
- ' , SPT 3240
~ C~CHECK FINAL SPECTRUM FOR EXCESSIVE TOTAL POWER [N SIGNIFICANT BANDS. SPT 3250
R SPT 3250
CALL rornmlx.unaslupegk.quggln.pnnse.a.suna: SPY 3270
TE(SUMB-TOIPP) 381,382,382 SPT 3230
382 WRITE (KPRINT,383) SPT 3290
© 383 FORMATY 'LPRIGRAM FATLED BY FINDING TOO MUCH POWER IN THE SPECTRUM.SPT 31300
19.7+* SUGGEST ALTERING PARAMETERS OF THE ANALYSIS. SUCH AS' ¢/, SPT 31410
3¢ USE WIDER SPECTRUM LIMITS, FILTER DATA, ALTER DELTAP, ETC.*} SPT 3320
381 GO TOo 2000 SPr 3330
-c T SPT 13340
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END ' : ‘ SPT

C o o SPY 3350
BRI L L et e T R PR L R R L b L b b had i SPT 33169
C*tttttt*t##tt##tttttt#*t##ttt##tt;&#t##*#**t#t'#tttt#ttttttttt_t-_tttttt!"l SPT 33TQ
o A - B SPT 3380
c _ i N SPT 3290
C-STATEMENTS 400-600 INVOLVE COMPUYATION OF THE SIMPLE, SINGLE BAND SPT 3400
C-SPECTRUM ONLY. SPT 3410
C §PT 3420
400 CALL USPECTIR,T.NOBS MsB, NBANDS ¢STD+JPRINT 4 JPLOT, PHASE, BANBANDSs SPT 3430
L AMNAME, TNAME , PHNAME ¢ XNAME 5 JOOMANBANAME] SPT 3440
G To 2000 . o . . SPT 3450
¢ o . SPT 3460
C . SPT 3470
CRERETFRRRR AR AR AR AA A A RRE R R TR R R R R A RN TR RN AR AR R TR RN AR AER G R ‘SPT 3489
Cttmtttttt*tt#mﬁ!tttt###*tttt#tt**tttt*#tt*ﬁ#tttt‘i_,ltfﬁttt##ttytt*ttttttﬁ SPT 3490
TR TR HEAXIEEEREE RS Ak . TPt 3500
_c . - e ... _SPV 3510
C-$TATEMENTS &00-800 INVOLVE COMPUTATION OF A SPECIFIC K-8AND MODEL T SPT 3520
C-wWITHDUT OPTIMIZATION. SPT 3530
c SPT 3540
__C-FIRST READ [N MODEL PARAMETERS, BUILD VECYOR OF BANDS IN MODEL. THEN SPT 3550
C-COMPUTE SPECTRUM, o SPT 3560
I ) e _ . - — ___.._.SPT 3570
600 READ (KREADR,1} NPEAK ' SPT 3580
READ {KREADR,2) (PEAKSIL PEAK).LPEAK=1,NPEAK} SPFT 31590
DO 610 LPEAK=1,NPEAK SPT 3600
DO 620 LBAND=1,NBAND ' SPT 3610
- TUE {PEAKSILPEAK) -RANDS(LBAND)) 620,630,620 SPT 15620
630 ISAVE(LPEAK}=LBAND . __SPT 3630
GO TO &10 ' TTSPT 3540
620 CONTINUE SPT 34550
810 CONTINUE SPT 3640
CALL MULTI(ISAVE(NPEAK;NBANDS,R+T +NOBS, H.Rx.B.xBAR.STD.D.RSQ._ ~ SPT 3879
o L PHASE BANDS.BANI $PT 3680
WRITE (KPRINT,S) ____SPT 3690
T "CALL OUTPUT(BANDS +BAN+B+T ¢ PHASE +NBANDS, ANANE, TNAME, PHNAME, “TTTSPT 3700
1 BANAME, XNAME , JPRINT» JPLOT s JOOMANI SPT 3710
WRITE (KPRINT,61 RSQ SPT 3720
2000 STOP _ N o o . SPT 23730
T 3740
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SUBROUTINE REVIX,N)

DIMENSION X{50)

i ;
aACONONO

E
®
-
T
*

T C %=

[

A TR

_REV

REV
 REV
REV.
REV

SUBROUTINE R E V

FEREE R R ER RN E R RO AR A RA R A E N AR R AR RN R R AR AR R E R SRR R AN AR E AR S A SRR S S S IR E¥ REY

* REY

A
e ® REY

‘REV TAKES A VECTOR AND REVERSES ITS ORDER.

* REY
* REV

L T T r Iy T e T T T e I L L I L L e T L T )

__REV__

DR Y TS T T REV 140
MID=N/2 o i _REV 150
TTTTTTTTTTTDO 10 L=1WMID ’ REV 160
JzJd~1 REV 170

SAVE=X(() "~ REV 1BO

I (A P ) ) o L __REY 190
16 X(J)=SAVE REV 200

. RETURN e REV 210

" END REV 220




OF, BOOR QY

€ - o .. PRED 10
c T PRED 20
_ SUBROUT INE PREGEN{X, BANDS,NOBS,NBANDS) e PRED 30
DIMENSTON X{1) .BANDSIL) PRED 40
C e - PRED_ SO
C tttttttttttt#ttt#11#*t#*t#t#tt#tttttttt#tt#ttttttttttttttttttttttttttt PRED &0
_C = o o ® PRED 710
C» SUBROUTINE P R £ G E N PRED B0
L. y o . _ . * PRED 90
C *= PREGEN GENERATES THE SINE AND COSINE PREDICTOR WAVES AND STORES * PRED 100
C & THEM IN MATRIX X. 'MATRIX X IS THE DATA MATRIX HAVING NOBS ROWS * PREG 110
€ * AND M COLUMNS.  HERE NOBS= THE NUMBER OF OBSERVATIONS AND * PRED 120
C *+ BANDS [S A VECTOR OF PERIOD VALME§“£N_1HE SPECTRUM, = PRED 130
cC= T ST o ® PRED 140
€ * MATRIX X [S STORED [N VECTDR MODE. SEE IBM SYSTEM/360 SUB~ * PRED 150
C * ROUTINE PACKAGE [360A-CM-D3X) VERSION LII, PROGRAMMER'S MANUAL, ¢ PRED 160
C & PUBLICATION NUMAFR H20-0205-3, PAGES 3-6., ESSENTIALLY EACH COL- * PRED 170
€ & UMN OF MATRIX X 15 STRUNG END~TO-END INTO ONE LONG VECTOR. * PRED 180
C* * PRED 190
C % TTHE FIRST NOBS VALUES OF VECTOR (MATRIXI X WILL BE THE DEPENDENT * PRED 200
€ * VARIABLE (SEE SURRQUTINE DEPVAR),., THE HEXT NOBS POINTS {COLUMN = PRED 210
€ *  TWOY WILL CONTAIN COS WAVE, BAND 1, THE NEXT NOBS POINTS (COLUMN * PRED 220
€ * THREE ZONTAINS SIN WAVE, BAND 1+ ETC. . & PRED_230
C = * PRED 240
d t*#t*tt*tttttttt**#tt*t#*ttt#ttttt#ttt*t##tt*#t#tttttttttt**t#tt#tttt PRED 2590
e o PRED 2560
~ C~CONVERT TD RADIANS/DBSERVATION AND LOOP THRU NBANDS TIMES. o . PRED 270
e "PRED 280
L=NOBS PRED 290
0010 LHANO=1,NBANDS PRED 300
AFREOQ=6,.28318/BANDS{LBAND) __PRED 310
e  EF=-AFREO [ T PRED 320
PO 20 LOBS=1.NOBS _ ___PRED 330
T U T L=L+l e e - PRED 340
EF=EF+AFREQ PRED 350 .
20 XIL)Y=CDSIEF) PRED 360
EF=~AFREQ B : o " PRED 370
B DD 10 LOBS=1,NOBS o PRED 380
‘ L=Lel e L _ PRED 390
T T EF=EF+AFREQ ' e ' PRED 400
10 XC(LI=SINCEF) PRED 410
(o T - . o PRED 420
C-X CONTAINS THE VYECTORS JF SIN/COS WAVES STRUNG END-TO-END. THIS IS PRED 430
C~EQUIVALENT TO A MATRIX WHERE EACH SIN OR cns WAVE FORMS & CDLUMN oF PRED 440
C=-NOBS LENGTH. N , B e PRED 450
¢ e e e et e A on o e e e e - " PHED 450
RETURN PRED 470
- END PRED 480
ORIGITAL pAGE T x1



_C e e e ... DEPYV 10
c DEPY 20
SUBROUT INE OEPVARIX,NOBS,JDATA,JDOMAN, JPRINTI ... ... . DpEpv 130
‘DIMENSION XUt} ' DEPY &0
COMMON KRFEADR DEPY 50
[ - DEPY 60
C ttt#ttvtt-t#‘ttttttttt*t#*t#tttt#tttt#tttttt#t#ttt#ttt#tttttt*ttttttt DEPY 70
e ; . PRI b - . DEFY 80
_Cx SUBROUTINE D E P V A R R . . _ .Depv 90
B o T ' o = DEPV 100
C * DEPVAR ETTHER READS IN DR GENERATES {(VIA SIMULA) s A DEPENDENT_ &« DEPY 110 _
€ & VARTABUE VECTOR "hF LENGTH NOBS. . THE DEPENDENT VARIABLE IS STORED* DEPV 120
C & [NTD THE FIRST NOBS CELLS OF Xy A MATRIX OF VARTABLES STORED AS A*® DEPV 130
C « TVECTOR OF COLUMNS. SEE SUBROUTINE PREGEN FOR REST OF X. ® DEPY 140
L S _® DEPY 150
C =» ttttt#t##*tt#tttt##*ttttt#*t#tt#t*#tttttttttttt#tttt*ttttttttttt_‘t DEPVY 156C
C ' : DEPV_ 170
C-1F JDATA 1S O - READ FROM CARDS, (10X,7FLO.O) DEPV 180
___C-1F JDATA 1S L - CALL STMULA WHICH GENERATES DATA USING A MONTE CARLO DEPV 190
CS$YSTEM ALONG WITH DETERMINISTIC DATA. SIMULA READS CARDS. DEPVY 200
. _ e - . DEPY 210
IF (JDaTA) 10,10.50 DEPV 220
10 READ (KREADR,1) (X{L),L=1,NOBS) DEPY 230
1 FORMAT {LOX;TFi0.0} ' DEPY 240
60 70 20 - e e . ‘ DEPV 250
T 53 EALL STMULA{XNOBS+JDATA,JDOMAN,JPRINT) DEPY 260
.. .20 RETURN = B . DEPV 270
END ‘ DEPV 280
%1l ~
- A% o ‘|
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c e e e I __SImML 10
c SIML 20
L SUBROUTINE STMULA(XeNyJ JOOMAN,JPRINT} . _SIML 30
DIMENSION X{1),2(1303,BANDIL} SIML 40
COMNCN KREADR APRINT SIML S50
<. SIML 50
C tttttt#*tt#*tt*t#tttttt*tttttt#tttttttttttttt#ttt!t#tt*tt*tttttttftt# S 1ML T0O
I A & SIML 80
_C = SUBROUTINE S T MU L A %= _SIML 90
C» ® SIML 100
C = SIMULA IS A PRIMATIVE MONTE CARLO AND SIGNAL GENERATOR FOR CREAT=-% SIM_ 110
——C % ING BRTIFICTAL OATA. GAUSSTAN DATA ARE READ IN FROM CARDS AND  ® SIML 120 -
€ *® A NUMSER OF SINE7HQVE§wQEWVAR!AﬁLEmEBEQUENCY,gﬂﬂrAFPL!TUDE ARE # SIML 130
C * ADDED. * SIML 140
_C =* * SIML 150
C t*ttt#tttt###nt#t#tttttttttt*#t**tt##ttttt##tttttttttt*#tttttttttttt' SIHL 160
¢ SIML 170
C—ZERD VECTOR X AND PRINT HEADING SIML LBO
__C S , o B - SIML 190
TTTTTTTDOUI00 L=El.N o SIML 200
100 X(L)=92.0 e ~ _SIML 210
TIF (JPRINT) 110,110.120 T SImML 220
120 WRITE (KPRINT,121) SIML 230
Y21 FORMATIVIM O N Y E CARLO STMULATED DATAY,/,"0") STML 240
c . SIML 250
TTC-READ IN MODEL SPECIFICATIONS - GENERATE SINES AND ADD NOISE SIML 240
€ NSIN-NUMBER OF SINE WAVES IN DATA o SIML 270
€ BAMD-FRED, OR.PERIOD OF THE LSINTH SINE WAVE SIML 289
€ SD-STANDARD DEFIATION OF THE L SINTH SINE WAVE. {AMPLITUDE) SINL 29D
€ XDN~S$TANDARD DEV. OF GAUSSTAN NOISE SIML 300
cC - __SImL 310
110 READ (KREADR,1) NSIN SIML 320
L FORMAT (IS5} _ . SIML 330
TTTTDE 10 LSIN=L.NSIN SIML 349
READ (KPEADR,2) BAND(1),SD SIML 350
3 EQRMAT (2Ff{0.07 7 SIML 360
IF (JDOMANI 20420430 - - SIML 370
TTTTT 730 BAN=BANDIL) SIML 380
BAND( L) =1,0/BANDI( L) o - _ SIML 390
T 60 TO 21 SIML 400
20 BAN=1.C/RAND{L) SIML 4190
21 IF (JPRINT) 25,25,22 - SIML 420
22 WRITE (KPRINT,3} LSINy, BAND(l)s BAN,SD _ SIML 430
3 FORMAT(® BAND' .13, = PERIOD=*,F10a.4s%y FREQUENCY='yFLO.%s*y AMPLISIML 4540
LTUDE="'.F1l0.4%) . SEML 450
25 AFREQ=6.253318/BAND(L} SIML 450
EF=-AFRED SIML 470
DO 26 L=14N SIML 480
EF=EF +AFREQ o L e ~ SIML 490
26 ALLI=SINIEFY®* 141421 .SIML 500
00 10 L=1,N o o SIHL 510
10 XEL)=X(L)+A(L}®SO SImL S20
c ] SIML 530
—CoAEAD TR NOT1SETSD AND NGYSE CARDS SIML 540
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' STML 550
READ [XREADR,2} SDN SIML 560
IF{SDN) 10004+ 1000,40 o i - _ SIML 570
B 40 IF {UPOINTY SD,50.%1 ) i - SIML 580
41 WRITE {(KPRINT,.S5} SDN o o ~ SIML 590
- "5 FORMAT{'ORANDOM GAUSSIAN NOISE AMPLITUDE='*,Fl10.4) SIML 600
S0 READ {KREADR.6) (A{L),L=1,N} SIML_ 610
6 FORMAT(4X,10F6.41) SIML 820
DO 60 L=1,N __SINL 630
“““““ 60 X{LI=A[L)=SDNe¢X(L) a SIML 640
___ 1000 RETURN _SIML 650
~ END SIML 660
*iv



L e e MaTP 10
c N ' i T MATP 20
o SUBROUTINE MATPRT(R,M,LVAR) - ' o . MATP 30
DIMENSION R{L)+X(15) ¢ LVARIL) MATP 40
COMMON KREADR, KPRINT MATP 50
[ B _ ‘ MATP &0
c ttttt!tttttttt#**ﬂ*'#ttttttt#ttitt#t#‘:‘t_!_t_:_#t?fft_t“t!_lllﬂ#lfl_*t_t‘fﬁrt‘_rt't‘tt_ttit MATP T0
ki : EAEEAREL R . Wate 80
C * SUBROUTINE M A T PR T _* MATP 90
C = o _ * MATP 100
€ * MATPRT PRINTS OUT THE LOWER TRIANGULAR MATRLIX X WHERE_X 1S STOR- * MATP 110
€+ ED [N MODE . SEE REFERENCE LISTED IN SUBROUTINE PREGEN. & MATP 120
_ L. OOy . .%_MATP 130
< ttuttn:tttnt**tt*t*ttztm;attttttuttvt*ttta*tt:ttttttttttttttt:ctt MATP 140
C . MATP 150
TSLO0P THRU AS MANY TIMES AS NEEDED TO PRINT WHOLE MATRIX, EACH TIME MATP 160
C-PRINTING 15 CDLUMNS BY NRO ROMWS. _ MATP 170
c ‘ - MATP 180
o Ni=}y : ; ~___MATP 190
- NZ=15 ' MATP 200
110 IF {N2-M) 100.,100,10 | : R MATP 210
10 N2=M ' : MATP 220
100 WRITE (KPRINT,1} (LVARILV).LV=N1,N2) , MATP 230
1 FORMAT( 0%, 2X151 71} . MATP 240
L WRITE {KPRINTs2)} ~ , ' ‘ _MATP 250
3 FORMATL'0") . MATP 260
_ € e e ol . matP 270
C-PRINT ONE ROW AT A TIMEJS MATRIX R IS MODE 1y UPPER TRIANGULAR. MATP 280
C-THEREFORE REVERSE SUBSCRIPYS TO MAKE LDOWER TRIANGULAR. e MATP 290
C ' _ MATP 300
0D 20 LROW=N1.M R : __MATP 310
IF (LROW-N2} 21+21,22 MATP 320
21 LIMIT=tROW R : MATP 330
T Teo ta 23 T ' & MATP 340
22 LIMIT=NZ : MATP 350 .
23 =0 ' - ’ MATP 340
B DO 30 LCOL=Nl.LIMIT . , . __ MATP 370
TTTTTT T =L+ o - T MATP 380
) CALL LOCH{LCOL,LROW,KsM;My1 o o . MaTP 390
T30 X{LY=R(K) ‘ _ MATP 400
20 WRITE (KPRINT,31 (LROWs(X(KIsK=1sL1) ' MATP 410
3 FORMATITX,T3,2X,15F7.3) . MATP 420
NL=NL+15 e e MATP 430
o N2=Ni+14 ' ‘ ' _ MATP 440
C 1F {(M-N1) 100C,110.110 . laTP 450
TTT1000 RETURN “ MATP 460
. END _ MATP 470
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c s - __usSPT 10
< e e —— UseT 20
SUBRAUTINE USPECTIR,T4N «MyBoNIANDS ¢ STDs JPRINT, JPLDT.PHASE.BAN. uset 20
1 BANDS, AMNAME , TNAME, PHNAME » XNAME , JOOMAN,BANAME) USPT 40
DIMINSION n‘;.'Ttxa-a;;};STDnll.PHASElll.BANll).BANDS(II.AHNAHE(IDUSPT 50
[, TNAME (1) JPHNAME (I}, XNAME (11 BANAME (1} USPY 60
N COMMON XREADR.KPRINT - - _..user 70
e U . ‘ USPT 8O
c t*t#tttttttt**ﬂt*t*ttttt*#tttt#tttt#ttt#ttttt#t‘t*tt*t#ttttttt#tttlltt USPT 90
TTTE e T ® USPT 100
c SUBROUTINE U S PEC T Uset 110
C = ® ySPY 120
C ¢ USPECT COMPUTES THE UNIVARIATE SPECTRUM BY MULTIPLYING THE CORR~ * USPT 130
T e TELATION OF THE TIME SERIES WITH A SIN OR COS PREDICTOR BY THE * JSPT l40
€ & RATIO JF STANDARD DEVIATIONS OF THE TWO. THIS IS OONE FOR EACH * USPT 150
TUTETR T PREDICTOR. LET R=THE CORRELATION OF F(TI WITH A SIN OR COS WAVE * USPT 160
C * QOF SOME ARBITRARY WAVE LENGTH. LET '$ =THE STANDARD DEVIAVION * USPT 170
¢ % OF THE TIME SERIES AND .TOT=THE STANDARD DEVIATION OF THE PRED- #* USPT 180
C ®* ICTOR WAVE, THEN A(F) = R*(S/.707) . ® ysSPT 190
€ % WHERE A(F)=THE AMPLITUDE GOF THE COMPLEX SPECTRUM AT 'F. THE SIN * USPT 200
€ *® AND COS COMPINENTS ARE COMBINED AT EACH WAVE LENGTH AND PHASE % USPT 210
€ ¢ TANGLE [$ COMPUTED. T-VALUES ARE ALSO COMPUTED FOR EACH BAND. s USPT 220
C * R=UPPER TRIANGULAR CORRELATION MATRIX, IN STORAGE MODE 1. SEF * YSPT 230
C % IBM PUBLICATION REFERENCED I[N SUBROUTINE PREGEN. (INPUT) * USPT 240
_C * TavECTOR DF T-VALUES, (DUTPUT) ... .. %usPT 250
C ® NDOBS=NUMBER OF OASERVATIONS. (INPUT) * USPT 260
€ % M=TOTAL NUMBER OF DATA VECTORS. M= NBANDS*2 + 1, ONE VECTOR FOR ®= USPT 270
TTUC T« THE DEPENDENT VARIABLE AND TWO FOR THE STN/COS WAVES AT EACH WAVE* USPT 280
C * LENGTH. {INPUT), B=VECTOR OF SPECTRUM ESTIMATES. (QUTPUT) * YSPY 290
— T % NBANDSELUENGTH OF VECTORS T.B8 AND PHASE. (INPUT) ' * USPT 300
C # STD=STANDARD DEVIATIONS OF ALL VARTABLES. UINPUT) * UsSPY 310
T+ JPRINT=PRINT CONTROL - SEE MAINLINE. (INPUT) * USPT 320
C # JPLOT=PLOT CONTROL - SEE MAINLINE. (INPUT) * USPT 330
T E % PHASE=VECTOR GF PHASE ANGLES. {OUTPUTYH * USPT 340
C * ' * YseT 350
[ t#tttttttt###tttttttt*#*t‘t*t#tt####t#t*t**#t#tttt#t##tt##ttttttttt#‘ USPT 360
- LBAND=0 e - B USPT 370
e USPT 380
C-EXTRACT VECTOR OF CORRELATIONS BETWEEN DEPENDENT VARIABLE AND EACH useT 390
TTC-PREQICTOR VARTABLE,. USPTY 400
c B USPT 410
DO 10 L=2.M R USPT 420
o CALL LOCILsL,KOOL M M,1) e _USPT 430
7710 BIL)=RIKDOL) USPT 440
c ' o _ CUSPY 450
‘C-LDOP THRU THE SPECTRUM COMPUTATION NBAND TIMES. USPT 4640
c e e § useY 470
"TEACT=SQRTIFLOATIN=2}) "USPY 480
. DO 20 L=2,M,2 e USPT 490
K=t +1 ' USPT &S00
LRAND=LARAND+L e N o UseT 510
c ) _USPT 520
C-C0=C0S COMPCNENT OF SPECTRUM ESTIMATE USPT 530
T TETS 1S IN COMPONENT OF SPECTRUM ESTIMATE USPT 540

xvi
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C-TCaT-vALUE FOR CO5 COMPDNENT - _ USPT 550
TTTEST4=T-VALUE FOR S 1IN COMPONENT , ¥ USPT 560
_C . o ) . USPT 570

T co=BILYsSTDULLYZLTOT T T ' UsPY 530

o SI=A{K)*STDI1Y/.TO7 - ‘ _uSPT 590
- TC=B{L ) «FACT/SQRT( 1. 0-B(L)**2} — USPT 400
TS=B{K)*FACT/SORT{1.0-B{K}*%2) . : USPT 610

C T ) ‘ ' ‘ USPT 620
__C~COMPUTE SPECTRUM AMPLITUDE, T-VALUE AND PHASE ANGLE - _USPY 530

€ o T ‘ . . USPT 640

______ B(LBAND}=SQRT(CO**2 + SI*%2) i . ‘ . USPT 650
T(LRAND)=SORT(TC*%2 ¢ TS5%*%2) - USPT 650
20 PHASE(LBAND) =ATANICD/S!) _ UseT 670

c - - _ USPT 4BO
___C~PRINT AND/OR PLOT TF DESIRED . . UsSPT 590

T T ‘ - T USPT 700

JPR=JPRINT-1 . _USPT T40
TjPL=gPLOT-1 T B ' UsSPT 750

[F (IPR) 5050460 ' UseT 760

§F [ (JPLY 1020, 1000,60 USPT T70

. 60 WRITE{KPRINT,1) _ I, ' USPT 780
"L FORMAT(*'0 S I NGL E 8 AND S PECTRU MY ” usePY 790
o cALL OUTPUT[BANDS.BAN,B,T.PHASE‘NBANDS'AHNAHE,TNAHElfﬂNQHEQ____W“WQSPT ano0
"1 BANAME , XNAME o JPRINT » JPLDT, JDOMAN] USPT R10

1000 RETURN ‘ . : C ysPT 220

END ‘ o usePY 830



[ i B _PPIK 10

el A e e een ‘ PPIK 20

SUBROUTINE PPIKREB,T,1SAVE,NPEAK,NBANDS S JGLEV]) - ‘ ) _PPIK 30

T "DIMENSION BOL)T(1), ISAVE(L) _ PPEX 4D
C PPIK S50 -

T TR S AR PR R AR AR AR AR R AR A R R R R AR AR A SRS R R Ak ak E AR RN SRR ERRNR s PP 6D

€ * - o ) e PPIK TO

I o SUBROUTINE P P £ K R _ s PPIK 80

C * O 4 PPIK 90

TTTTE e PPIKR RETURNS THE VECTOR INDEX OF ALL SIGNIFICANT SPECTRUM PEAKS.* PPIK 100

€ * B-1NPUT VECTOR OF AMPLITUDE SPECTRUM ESTIMATES ' = PPIK 110

e % TS INPUT VECTOR TOE TSVACUES FOR EACH SPECTRUM ESTIMATE * PPIK 120

C * ISAVE-NUTPUT VECTOR OF INDEX NUMBERS OF SIGNIFICANT PEAKS =~~~ & PPIK 130

TTTL % NPEAK-OUTPUT SCALAR - NUMBER OF PEAKS FOUND : & PPIK 140

C ® NBANDS-INPUT SCALAR - NUMAER OF BANDS IN SPECTRUM % PPIK 150

TR SIGLEV-INPUT SCALAR - CRITERTON WHICH T=VALUE FOR A PEAK MUST * PPIX 160

(i EXCEED IN ORDER TD RE RETALNED . * PPIK ITQ

C* *= PPIX 180

C tttttttttttt*##t *t# ttttttttttttt ttt*ttttttt lt#tt#*tttttt*tttttt*tttl! PPIK 130

e . PPIK 200

__C~SEARCH_FOR PEAKS, gsygln_{slculflcnur- ONESs BUILD ISAVE. . PPIK 210

c : PPIXK 220
NPEAK=0 "PPIK 230 _

BO 10 L=2.NRANDS ‘ ' PPIX 240

IF (BIL-1)-B{L)) 20430,10 _ PPIK 250

20 IF (9(L+1)-8(L}) 40,104,110 . ' - PPIK 2560

- 40 IF (TU{L)-SIGLEVI 10+50:50 . . . _ PPIK 270

"50 NPEAK=NPEAK+] _ ; ! PPIK 280

ISAVEENPEAK) =L ' » PPIK . 290

T 10 CONTINUE : ‘ - . ' CPPIK 300

e RETURN e L - PPIK 310

TEND ‘ ' . PPIK 320
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Cc CRIT 20
~ FUNCTION CRITRIRSQsT,JCRITRWLL)Y = . __ ___CRIT 130
DIMENSION TILL1D CRIT 40
C : CRIT__ S0
C TITTEE T IR L I T L Lt i LIt e e T S TR 2 L B R R Lk bbb CRIYT &O
C.» e ® LRIT 7O
C = FUNCTION C R T T R . *« CRIT 80
L * _ . . % CRIT 90
C ® CRITR SELECTS A CRITERI!ON FOR THE SPECTRUM OPTIMIZATION BY PEAX = CRIT OO

C ¢ SHIFTING. SELECTS EITHER R-SQUARE OR THE APPROPRIATE T VALUE. ¢ CRIT 110
c = ‘ = CRIT 120
c ttsttttttt-tttttt####*#tttttttt#tttttt#t#fﬁ::gff{f!ﬁt!ff!iﬁfgi?’t{f!fVCR[T 130
[ ) ’ CRIT 140
 C=SELECT APPROPRIATE VALUE FOR CRITERION. -~ B CRIT 150
C "RSI-INPUT SCALAR - VALUE OF R-S5QUARE CRIT 140
C__T-INPUT VECTOR - T-VALUES ' CRIT 170
€ JCRITR-CUNTROL OIGIT FOR SELECTION OF EITHER R5Q DR T(L) AS CRITERIONCRIT 180
€ 0=RSQ AS CRITERION e, _.CRIT 190
C 1=T-VALUE AS CRITERION ' . CRIT 200
€  L-INDEX VALUE OF VECTOR T . . CRIT 210
C CRIT 220
IF {JCRITR) 10,10,20 CRIT 230
10 CRITR=RSQ : CRIT 240
GO 1O 30 __CRIT 250
20 CRITR=T (L} CRIT 2560
. 30 RETURN B - CRIT 270
END . : CRIT 280
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£ o ksPY 10
" e - eeT 20
SUBROUT INE <SPECT(RsT,N,M,NPEAK+ISAV ¢RX,B,JPRINT,XBAR,STD,D,RS$Qy KSPT 30
T LPHASE, BANDS.BAN) R ' XKSPT 40
DIMENSIDON ISAVE(LOO) JRULISTELY4RX(CL) 4BU(L1) (XBARI1},STD(1}4D¢1)s KSPT 50
TTTTTTIPHASE( D) L BANDS L LY. BANT L CANSUIO0V 4 ISAVIL) 4RY(LOO) KSPT 60
COMMON KREADR KPRINTY L o KSPT 70
“E-CONVERT ISAV TO [SAVE, FROM FREQ BAND VECTOR TG VECTOR OF SIN/COS PAIRKSPT 80
L , _ - : _.___kSPT 90
98621 FORMAT (*OJXL="4+15) KSPT 100
K=0 KSPY 110
00 100 t=1,NPEAK KSPY 120
K=K+l , B o KSPT 130
[SAVEIK I=ISAVIL )2 KSPY 140
K=K+l R KSPT 150
TTUIO0 ISAVE(K)I=ISAVE{K=-1)#1l KSPT 160
c KSPT 170
C=SELECT SUB-MATRIX OF PREDICTORS ETC FROM Rs ACCORDING TO ISAVE. " KSPT 180
c . e KSPT 190
TTTCALL ORDERIMRe1,K yISAVE.+RX,RY) KSPT 200
L . _ _ e e e e __.__KSPT 210
C<INVERT K-ORDER MATRIX OF PREDICTOR INTERCORRELATIONS, RX KSPT 220
C KSPT 230
CALL WINV(RX,K DET,8,T) KSPT 240
___IF {JPRINT=-3) 300,400,400 KSPT 250
%00 WRITE (KPRINT+T) DET KSPT 260
7 FORMAT('0'./.'0 DETERMINANT =*,E30,15) KSPT 270
€ , KSPT 280
C-COMPUTE REGRESSICNSISPECTRUM) FOR NPEAK SIZED MODEL. KSPY 290
C - KSPY 300
300 CALL MULTRIN.K ¢ XBAR,STD,DRXyRY ISAVE,B,S8,T4ANS) KSPT 310
. RSQ=ANS( 2)##2 ' KSPT 320
c ‘ e i RSPT 330
“C-CONVERT SPECTRUM TO AMPLITUDES BY COMBINING SIN/COS. PUT INTO D. KSPT 340
C~ALSO CONVERT T, ' ' L - ) KSPY 350
[ . KSPYT 380
NFREQ=0 3 B KSPT 370
- DO 200 L=1leK,2 KSPT 380
NFREQ=NFREQ+1 R _KSPT 390
" PHASE(NFREQI=ATANIBIL)/BI{L+1)) KSPT 400
' BINFREQ)=SQRTIBIL)**#2 + BlL ¢1)x22) KSPT 410
300 TUNFREQISSQRTUT(LI*&2 & TIL+1)%%2) KSPT 420
_.. 10 RETURN OOV L KSPTY &30
" END KSPT 440
: XX
[
1 'EAGE B
AL ‘



~

e _ — e MULT 10
c MLT 20
o SUBRJUTINE MULTTUISAVEJNPEAK¢NBANDS R, TeNsM,RX,8,XBAR,STDsDsRSQy MULT 30
"1 PHASE.BANDS (BAN] MULT 40
DIMENSTON ISAVE{L)4R{L)oT{L)4RX{LIsBiIL)yXBAREL), STD(lD.DllI-PHASE MULT _ s0
1 (LI.BANDStLn.snnc1|.KSAVE(20).5(201.T5PEC(20).Tlezol MULT 60
e COMMON KREADR.KPRINT L o o _ MULT TO
c MULT 80
C tttttttttttt#*tt##ttttttttttttt#ttttttt*ttt#ttt_*_#ttt*#ttt#ttttttttttt myLT 90
L= * MULT 100
cC * SUBROUYINE M U L T 1 , _ ‘ ® MULY 110
[ * MULT 120
C & MULTI conpures THE FULL SPECTRUM GF A r:ns SERIES USING A K¢l * MULT 130
€ *= BANOS MODEL WHERE K=THE NUMBER OF PEAKS IN THE CPTOMIZED " MULT 140
C * MODEL. THE EXTRA BAND [S THE WAVELENGTH IN QUESTION, THE OTHERS * MULT 150
€ % ARE THE SIGNIFICANT PEAKS. THE VARIANCE ACCOUNTED FOR BY ' * MULT 160
C * THE SIGNIFICANT PEAKS IS THUS "ACCOUNTED FOR' IN EACH ESTIMATE, * MULTY 170
C * WHEN THE CURRENT BAND 1S ONE OF THE SIGNIFICANT PEAKSs A SKIP * MULT 180

L * 0OCCURS, VAR{ABLES DEFINED IN MAINLINE. o * MULT 190
[ ' = MULT 200

C *%% #tt#tttttt*###tt##*tt#*tt#t#tttt#tttt#*tt*tttt##t##ttt“tttttttltt MULT 210 B
C MULT 220
c : MULTY 230
C-LO0P THRU ONCE FOR EACH FREQ BAND., NFMOD 1S THE NUMBER OF SIGNICIC- MULT 2640
___c CANT PEAKS IN MODEL PLUS A CURRENT BAND,. MULT 250
HULT 260

L NFMOD=NPEAK+[ S MULT 270
B DA 310 LF=1.NBANDS MULT 280
c MULY 290
C-CONSTRUCT NEW [SAVE VECTGR MULT 300
¢ - . MULT 310
TTCALL BUILDIKSAVE s ISAVE,LF {NFMOD,ISKIP,NPEAK) . CTHMULT 320
T ) o s B : . MuLT 330
TTE=SKIP IF THIS BAND 1S IN THE MOOEL ALREADY MUL T 360
. N . T MULT 350
IF (ISKIP) 320,320.330 MULT 360
c , & o MALY 370
" C~BRANCH TO 330 ITMPLIES THAT THE CURRENT BAND IS ONE DF THE SIGNIFICANT MuULY 3280
C-PEAKS. DO AN NPEAK SPECTRUM AND PICK_OUT CURRENT BAND. =~ MULT 390
c MULT 400
330 CALLKSPECT(R+S,NsMsNPEAK,y ISAVE+RX,TSPEC, 0, KBAR.STD DsRSQs TPH, MULT 4l0_
1BANDS s BAN) MULT 420
C S MULTY 430
T Cc=TSPEC CONTAINS AtL MODEL ESTIMATES. PICK THE ONE FOR LF. MULT 440
c R MULT 450
T DO 331 LLZ=1,NPFAK : ' T MULT 460
IF {(LF-T1SAVE(LLZ}) 331,333,331 MULT 470
: 333 BILFI=TSPEC(LLZ) ) MULT &80
- PHASE (LFI=TPHILLZ) T MULT 490
T T TR ESLLD) MULT 500
331 CONTINUE o o o MULT 510
' GO TO 310 MULT 522

c - : MULT 530

TTTECBRANCH TD T A20TTMPUTES THAT THIS TS A FULL NFMNOD MODEL. DD SPECTRUM MULT 540
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C=AND PICK QUT CURRENT BAND.

[

" L BANDS,.BANI
DO 321 tLL=L,NFMOD

320 CALLKSPECTIR.S.NyH NFHOD¢KSAVE RR ¢ TSPECS 00 XBAR,STDyD,RSQe TPH,

IFILF-KSAVELLLLY) 321,322,321
322 T(LFY=S({LLL)

‘MULY

L MWRRT
MULTY

MULY

TMULT

MULTY

560
570
580
590
500
610

MULT 550

- T BILFY=TSPEC(LLLY

AT
MULT

PHASE (LF)=TPHILLL)

620
630

xxil

371 CONTINUE - MULT 8660
310 CONTINUE _~ CMULT 650
TTRETURN MULT 660
END MULT &70
T T S - e s e :



Cc sILn 20
. SUBROUTINE BUTLD(KSAVE, ISAVE+L F¢NFHMOD I SKIPNPEAK) . __BILD 30
DIMENSION KSAVE(L},1SAVEUL),ASAVE{30) +RANCI30} BILD 40
c BILD 50
C ‘ttttttttt#tttt##ttt#t*#ttttttt#ttttttttttttt*ttt*t*##t#tttttt##ttttt BILD 60
__c* e e ___®BILD 70
C SUBROUTINE B U 1 L O BILD B8O
C * BUILD CONSTRUCTS VECTOR QOF RANKED FREQ BAND_NUMBERS GIVEN A % BILD 90 .
€ * TPARTICULAR MODEL AND A CURRENT FREQUENCY. * BILD 100
- L * KSAVE - OUTPUT VECTOR 7O BE BUILT # gILD 110
C = TSAVE - [NPUT VECTOR CONTATNING NFREQ SIGNIF PEAKS' * BILD 120
C* LF -~ INPUT SCALAR ~ NFW FREQ BAND TO BE ADDED {CURRENT ONEY = glLo 130
€ %  NFHMOD - INPUT ~ NUMBER OF FREQ BANDS I[N NEW MODEL T = BILD 140
L » [SKIP - OUTPUT CONTROL DIGIT TO KEEP FROM COMPUTING ESTIHATE . %*= BILD 150
C * OF ONE OF THE OLD PEAKS AGAIN . % BILD 160
C = NPEAX ~ INPUT - NUMBER OF FREQ BANDS IN OLD HDUEL ' 2 BILD 170
C = . * BILD 130
C t-ttttttttttt-ttttttttatt*ttttt**ttttt-tttt#ttttttt#tmtt#*tt#ttttttt- BILD 190
- € o . BILD 200
C-SEE IF LF IS ALREADY IN MODEL_ _ : _— BILD 210 -
c ‘ . BILD 220
DD 10 L=].NPEAK - BILD 230
IF(LF - ISAVE(L)) 10,99:10 _ : BILD 240
10 CONTINUE _ ) N __BILO 250 ___ .
c ' ‘ : . BILD 260
C-STORE VECTOR OF [SAVE PLUS LF lNrO ASAVE AND RANK IT. RANK STORED EN BILD 270
T C-VECTOR RANC R BILD 280
c . : . gILD 290
DA 20 L=L+NPEAK o — : T .BILD 300
20 ASAVE{LI=1SAVE(L) L : . ‘ BILD 310
- T TASAVEUNFMOD ) =LF , ST T . 8lIwb 320
CALQWBANK(ASAVE;RANC,N{&QQ]WJR ) o L BILD 330
c : ‘ ) : _ . BILD 340
C-BUILD KSAYE OF RANKED FREQ BANDS ' Lt L . _B'LD 350
¢ - .. .. . . 8l.0 360
DO 30 L=1,NFMOD o o . : : - - amLo 370
_ KDOL=RANCIL) o . ) n - BILD 339
M_mmm,30.KSAVE(KODL)=ASAVEtLl;_ R ) ) s ___.BILD 390
ISKIP=0 : L ) BILD 400
GD 7D 100 . ‘ 81LD ) @10
99 ISK[P=1 . S TBILD 420
100 RETURN , S, e ... BILD 430

RET o e - . : i T BILD 440




c autTP 10
c i ouTP 20
SUBROUTINE OUTPUTIBANDSoBAN BeT ¢ PHASE . NBANDS, AMNAME , TNAME, PHNAME, OUTP 30
TTTTTT T IBANAME o XNAME » JPRINT, JPLOT . JDOMANY QUTP 40
DIMENSIDN BANDS(1).BANCYL).B(L ), Ttll;PHASE(ll AMNAME (1), TNAMEC L}, OUTP 50
T IPHNAME{ [T BANAME( LT, XNAMETT ] oUTP 60
COMMON KREADR.KPRINT B oure 710
- T ouTe  go
C tttttt#ttttttttttt*tttttt#tt#t#t*tlttttttttt#‘##t##tttttttt#ii_!__t_t_‘_!‘t UUTP___ 90
T T % OUTP 100
€ * SUBRDUTINE DO U T PUTY * DUTP 110
T * - ‘ ‘ . . ‘ “® QUTP 120
€ % CUTPUT PRINTS AND/OR PLOTS SPECTRA WITH uocunenrnrlou.-wvﬁ_____ * OUTP 130
. C® ’ & 0UTP 140
- (ol ittttttttttt#*ttttttttttttl-t#lﬂltt##t#tt}:ﬁ#jt’ttlltl!t!lttttttttttttt ouTP 150
[ ouTe 160
C~PRINT QUY DOCUMENTATION AND VECTOR OROER IN APPROPRIATE DUHAIHI outTe 170 -
C—FIND SCALE VALUES ANO PLOT . . DUTP 180
¢ e . OUTP 190
TOPI=6.28318 ouTP 200
BTOPI=-TOPI L . oure. 210
BMAX=B(1) - ouTP 220
DO 64 LBAND=2,NBANDS OUTP 230
IF (BMAX-BILEAND}) 68 ,64,64 oUTP 240
68 BMAX=B{LBAND! Qure 250
64 CONTINUE ouTP 280
TMAX=T{1) o - OUTP_ 270
DD 66 LBAND=2,NBANDS - ouTP 280
IF (TMAX-T(LBAND)) 67 +66,66 ouTP 290
&7 THAX=T({LBANDI ouTP 300
66 CONTINUE QUTP_ 310
T TTTTTTIE (JDOMANY 60.60 S0 oyrTP 320
‘ ouTP 330
c-asvense VECTORS IF FREQ DOMAIN IS USED - PRINT - REVERSE AGA!N. . _ OUTP 340
¢ ‘ : - ouTP 350
603 CALL REV(B,NBANDS) ouTe 350
~ CALL REVIT,.NBANDS) o _QutP 3TC
T CALL REVIPHASE.NBANDSY QuTP 380
. IF tJPRINT) 52,52,51 o OUTP 390
TTTTTEY MRITE L (KPRINT (2] DUTP 400
2 FORMAT( *OFREQUENCY '.5x.'AMPLITuoE-.5x.*r~anUE'.ax.'PHAse',/.'o'iourp 410
00 55 LBAND=1+NBANOS ouTP 420
"5 WRITE (KPRINT,3) BAN(LBAND).alLBAND).T(LBANai.PHASElLBANol - OUTP 430
T T 3 FORMAT{F10.345XeF9.345XsF T 3.5x.Fa.3: OUTP 440
o 52 1Ff (JPLOT) 54,54,53 ' ' iy QUTP 450
T OTUTTS3 CALL PLOTZ2(B.BMAX0.0eToTMAX.0. o NBANDS.BAN.AMNAME TNAME , BANAHEI ouUTe 4560
CALL PLOT2(PHASETOPI.BTOPI,T, Tmnx.o.o.usnuns.snn PHNAHE.TNAHEc.‘ QUTP 470
1 BANAME) . & QUTP 480
54 CALL REV(B. NBANDS) o _OUTP 490
TITTTTTTT CALL REVT NBANDS) ‘ QUTP 500
CALL REV(PHASE (NBANDS) e R L __ouTe sto
TGD TQ 100 - ' ouTP 520
60 IF {JPRINT).62462461 ouTP 530
6] WRITE cxpa:ur 4 QUTP 540
ORIGINAL Pma
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D0 65 LBAND=L NBANDS
65 WRITE (KPRINT,3) BANDS(LBAND) B(LBAND),T(LBAND),PHASEILBAND)
62 IF {JPLOT) 160,100,463

63 CALL PLOTZchBMAX|0.0.T.THAX-U.0'NBANBSuBANDS,AHNAME'TNAHE.KNAHE!
CALL PLDT2IPHASEvTDPI,BTDP[.T.THA!.O-O;NBANDS1BANU$qPHNAME.TNAME-

1 XNAME)

4 FORMAT( 'OPERIOD  *o5Xe*AMPLITUDE®+5X,s " T-VALUE® 18X, 1PHASE?,/,"07)OUTP 550

ouTe
ouTe
QuTP
ouTe
pute
guve

100 RETURN
_ END

guTte

aute

560
STO
580
590
500
610
620
630

XXX



110

o o PLTZ 10

c ‘ PLTZ 20

SUBROUTINE PLOTZIY1, YMAXL ,YMINL,Y2s YMAXZ, YHINZ NP, XAX YNAML, PLTZ 30

1 YNAMZ2, XMAM) PLT2 40

DIMENSTON YL O Y2 (11 LINECLITLY ) KAXTL}y XNAMES ) o YNAMLLQ) s YNAMZ(9) PLT2 50

-A'C'OHMU\I"KQEADR;KPRNT' T T PLTZ2 &0

DATA KBLNK/® 1/ XBORD/ " "/ 4KAL/ "+ 7 KPLOT/ %1/ PLT2 TO

c pLTZ2 80

C-=-PLOT2 GENERATES TwD DVER/UNDER GRAPHS PER PAGE AND CALIBRATES PLTZ2 90

C--THEM. YL=VERTICAL VARIABLE 1, YMAX1, YMIN1=VERTICAL PLOT LIMITS. PLT2 100
C--Y2, YMAX2, YMIN2=SIMILAR FOR SECON VARIABLE, NP=NUMBER OF POINTS, PLT2 L]

C=<XAX=X AXIS {CR4MON TO BOTH VARIABLES). PLT2 120

WRITE (KPQNT,2) YNAME , YNAM2 , XNAM PLT2 130

2 FORMAT{ 1! 7 TSt/ TG0k, T25,0%? TR0, %8/ TS, 1%, T25,%%%%3p T2 140

[,TEO, Tawwt ) T3, t¥eksk? T8, twrarmkrthhek YLOAL, TTR Vs nkbrknx 'P1 T2 |50

2,9A4/Th teexs T25, t4akt, TGO, " #4%v/T5, 049 ,T25,7%2,T80,*#*/1X,544)PLT2 160

< e . B ' PLYZ2 170

C--GENERATE SCALE FALTORS PLY2 180

SKALL1=50.5/{YMAX1=~YMINL) . . o PLT2 190

SKAL2=50.5/(YMAXZ-YMIN2) PLT2 200

C--GENERATE CALIBRATION AND DUTPUT [T, S ~ ) PLT2 210

CALOL = YMINL PLT2 220

CALO2 = YMIN2 pLT2 230

CALL = YMAX] PLT2 240

CALZ = yYMAX? o _ . PLTZ 250

CALSI=YMAX1-{.5%{YMAXL-YMINL)) PLT2 250

CALS2=YMAX2- (. 5%( YMA X2-YMINZ2)) N R PLT2 270

WRITE (KPRNT,1} CALOL,CAULS1eCALL,CALO2,CAL52,CAL2 PLY2 280

1 FORMAT (¢ VY F14.6,F24.44F23.44F12.49F23.44F2404) PLT2 290

T—-GENERATE VERTICAL AXIS AND ODUTPUT IT PLT2 300

DO 10 L = 1,111 o - - . PLTZ2 3t0

10 LINE{L) = KBORD PLTZ2 320

LINE(1)} = xAL i o o B PLT2 330

LINE(24&) = KAL PLT2 349

LINE(SL) = XAL PLT2 2350

LINELSL) = KAL PLT2 360

LINE(B8&) = KAL PLT2 370

LINECLLI)= %AL pPLT2 180

D0 23 £=52.50 o PLT2 390

20 LINEIL) = KALNX PLTZ 400

_ ARITELKPRNT.4Y LINE PLTZ 410

4 FORMAT{LINX,111A1) PLTZ 420

c i PLTZ 430

C~-DECIDE HOW MANY LINES BEYWEEN POINTS PLT2 440

NWIDE = 32/MP PLTZ 450

C PLT2 460

C~-LO0P FOR NIMBER OF POINTS, EACH TIME PLOTTING A POINT AND NWIDE SPACEPLT2 470

T po 30 LP = 1. NP PLT2 480

C PLT2 490

"C--CLEAR LINE AND GENERATE GRID POINTS PLY2 507

PAoLAD L = 1111 PLT? 510

40 L{NC‘L, = Kornh NK PLTZ2 e .

LINE {LY¥=Ka0RD PLT2 519

T LINEL 286 =KANRD ) PLT2 540
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LINE(5]1)=KBORD PLT2 550 »
LINFEI61)=KRIRD PLTZ 550
LINE[86Y=KANRD R - - . PLTZ 570
LINE{111}=KBNRD PLTZ 580
c o N PLT2 590
C--TESY FOR OVER 0OR UNDER RANGE AND TRUNCATE OUT-OF-BOUNDS VALUES PLT2 &00
__IF (YL tLP)Y~-¥YMAXY) 2000, 2000, 2100 ' PLY2 610
2100 YA = ¥MAY] PLT2 K20 .
_ GO TO 5100 - - i PLT2 430
2000 TFIYLILPI-YHINLISODD. 5200, 5200 PLT2 640
5000 YA = YMINL i . eLT2 650
GOo TQ SLO0 PLT2 660
5200 Ya=yilLpPy PLTZ2 610
5100 1F (Y2(LP)-YMAXZ) 200, 200, 210 PLT2 680
210 Y8 = YMAX2 o B o e PLT2 690
GO TJ sto PLT2 T00.
200 IF (Y2{LP)-YMIN2) 500, 520, 520  __ __ o i PLT2 T1O
500 ¥B = YMIN2 PLT2 720
G0 TO 510 PLT2 T30 __
520 YB=Y2Z{LP) PLTZ 740
- C i PLT2 750
C~-NOW GENERATE PDINT INDEXES PLTZ 760
510 K1 = {YA ~YMINL)*SKAL1+1 .0 L PLTZ 770
K2 = {YB ~YMIN2)*SKALZ2+61,.0 ' PLTZ 780
LINE{K]1)=_KPLOT PLYZ2 790
LINE(K2T= KPLOT PLT2 80O
. C ' : .- - - ) PLT2 810
C--QUTPUT HORIZONTAL SCALE VALUE AND LINE PLYZ 820
WRITE (KPANT .3 XAX{LPIsUINE i PLT2 B3O
3 FORMAT (1X,F 3.4.1x.111n13 PLTZ 840
C PLY2 B850
TESSCUEAR UINE TAND GENERATE BLANK LINES FOR SPACE PLTZ 860
IF (N4IDE) 30,.30,110 e PLT2 870
110 DD 95 L=l,111 PLTZ 88O
95 LINE{L 1=KALNK PLTZ2 B9D
LINE (1)=KBORD PLTZ2 900
. LINE(SY1¥=KADRD PLT2 910
T T UL INFI 26 ) SKRBORYD PLTZ 920
LINELGL)=KBORD o S PLT2 930
LINE{BS) =KBORD - PLT2 940
LlNEIllll=KHDRD : PLT2 950
o PLTZ 960
C--0UTPUT PLAIN LINE PLTZ 970
T PO 90 LDNP=1,NWIDE PLYZ2 9HO
90 WRITE (KPANT44) LINE PLT2 990
30 CONTINUF PLT21007
o : ' , PLT21010
C--CENERATE RIGHT SCRCER AND OQUTPUT PLTZ2102%
we Sd L5 iwina S LG
TTTTTRQTLINE(LY = KAQRD ) TUPLT21740
LlNElll = KAL PLTZ21050
Ty oA ? - v e P‘\r:\lr}
LINclHll FLidiadd
LINF{B1) PLTZ10BO
LINELOO} I _ PLT210%0
TUTTTTTTLINE(LLLY = KAL B PLTZ21100

xxxii
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DO 80 L= 52,69 PLT21110
80 UTNE (LY = KALNK PLT21120
WRITE (KPANT,4) (INE i PLT211392
RETURN PLT 21140
END o PLT21150
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c ~ TOTHM
c TOT™
SUBROUTINE TOTAMIX,NyNPEAK, ISAVE:M, PHASE B, AMP) . .. ... TOTM
DIMENSION X{1),ISAVELL) ,PHASE(L),B(1} TOT™
_C e TOTHM _
C BASS R+ 6 AR R R O R E N AR AR R R T R AR R kR S nk E AR ke SR bR hh ezt xk TOTM
C» e = TOTM
C » SUBROUTINE T O T A M * TOTM
L = o . _* TOTM
C '« TOTAM COMPUTES THE RESULTANT AMPLITUDE OF THE SUM OF NPEAK SIN- * TOTM
C = SOINS WHICH HAVE THEIR AMPLITUDES AND PHASES DETREMINED BY THE * TOTM
€ % CALLING PROGRAM.. TOTAM SIMPLY SELECTS THE APPROPRIATE SINE * TOTM
C x AND COSINE WAVES FROM X, WEIGHTS THEM, SUMS THEM AND THEN COM- * TOTM
C = PUTES THE AMPLITUDE UF THE SUM. : ® TOTM '
cC» WARNING  aece-—— THIS WILL DESTROY ROW 1 OF X WHICH #* TOTHM
€ * CONTAINS THE ORIGINAL DEPENDENT VARIABLE. 2 TOTM™
C = o * TOTHM
C T T L e I I T LT S I IR T o i s kb R f 2 i 2 2 a2 2 2t L d L TOTHM
C TOTM
C~-LOOP THRU THE FOLLOWING NPEAX TIMES TD CREATE THE RESULTANT WAVE INX TOT™
S e e .. TOTM
DO 100 LP=1,NPEAK , _ TOTHM
K=[SAVE(LP) : TOTH
KC=K#*2 TOTHM
KS=KC+1 e .. ...YOTHM
c ' CTOTHM
C-THE FOLLOWNING COMPUTES THE PROPER AMPLITUDES FOR THE COSINE AND SINE TOTM
C-COMPONENTS, BASED DN PHASE AND AMPLITUDE ESTIMATES. - g TOTM
C o B TOTM
PC=1.0 o TOTM
PC=PC/{TANIPHASEIK) s PC) L .. T0TM
PS=PL*TAN(PHASE(K)) 7 . T TOTM
c R , o TOTHM
C-SELECT SINE AND COSIND VALUES FROM X A _ TOTM
C-SELECT SINE AND COSINE VALUES FROM X, SUM AND PUT INTQ X« ROW 1. TOTM
- T _ ‘ TOTH
DO 100 L=1.N N , o o _ TOTM
CALL LOC(KC,Lsd M,N,0] . _ ‘ TrIT™
CALL LOCUKS L o1 ,M4N,0} o & ' TOTM
100 X{LY¥=X(JV=PL « X{1)%PS TOTM
C . R : YaTs
TTC-COMPUTE APLLITUDE DF RESULTANT . TOTH
c ' i TOTN
§X=0,0 ' TOTM
DO 1D L=1eN _ S , TOTM
10 SxX=Sx#x{L) ‘ TOTM
SX=SX/FLOATIN) TOTH
TTTTTTT8XS=0L0 ' K . TOTH™
oo 22 L=1,N o o S TOTH
20 SXS=SXS+IX(L)I-SXI &2 ' _ , TOTH
AMP=SJRT{SXSAFL. .70 .0} : T
RE TURN : . ~ TOT™
END , : TOT™

xxxiv
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190
200
210
220
230
240
250
260
270

280 -
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TR i s eE T T

THE ENLOWING IS A LIST NF INPUT PARAMETERS AND DATA CARDS AND
INTERPRETATI ING,

JOOMAN-D IMATN Y ANALYSIS. © OR BLANK=PERIDD, 1=FREQUENCY.

JRAMDS=H 14 VECT IR F_EREQUFNCY._ QR PERIND_BANDS Witl RE ORTAINEO..
3 R RLANK=GENFRATE ACCORDING TO LIMITS SUBSENUENTLY READ
L=2EAD 1% & VECTR OF BANNS TO BE USED FROM CARDS.

NEANTS —H1d MANY FREQJENCY (OR PERIND RANDS WILL AR USED.

NORS-THF G IMAER (OF (ASERVATIONS IN THE DATA VECTOR

JANALY-HYW Tet JATA SHALL AL ANALYJED.

THE IR

0 R_ALANK=NG NIV ARIATFE SPFCTRUM, SEARCH FOR BEST K=-VARIATE .

MODEL
1=STMPLY DO UNTVARTATFE SPFCTRUM
22D} x-VAF [ATE SPECTRUM ACCURDING TD MONEL PARAMETER READ
JDATA-TFLLS SUSROUTINE DEPVAR WHESE TO GET DATA.
0 04 BLAN<=READ FRMAM CARNS ACCORDING TO FORMAT {10X%X,TF10,0}
L=0FNERATE DATA FROM MODELING PRNGRAM CALLED 8Y DATA, THIS

IN

MOIEL TIN5 PRIGRAM WILL ASK FOR MORE CARDS.

JCRITR=-SFLECTS CRITERINN FOR NPTEMIZATION JF K-VARTATE SPECTRUM.,
N0 ILANK=MOLTIPLFE R-SQUARED
1=T=VALIIES

JRRINT-PRINTOUT {NNTRIIL DIGIT

0=008T PRINT_ANY _RESUITS

L=P2INT INLY FINAL RESULTS

2=PR[NT SINAL ANO INTERMEDIATE RESULTS ) .

3=PAINT AS Fud 2 PLUS MATRICES, CORRELATIONS,ETC FOR EACH
JPLOT~PLAT CONTROL DIGIT. = VALUES AS AROVE EXCEPT FOR 3,

BANDLO-LNACST TREJ.

BANDLCL-OFLTA(FREQL) 22 DELTAIPFRILD) . AS AP ROPRTATE 7O DOMA{N.
BANDS-VFCTIR OF BANDS.

NS TN=NUMITR O SINE WAVES [N SIMOLATED DATA. L
BANM=F20 ¥, 13 PERIOY JF THE LSTNTH STMULATED STNE_WAVE

SUN-STANITARD DEV. OF GAYSSTAN NOISE

02 _LONGFST PERICO, AS APPROPRIATE TO DOMAIN.

STEP

SU-5TANASY HFVTATION NF THI LSINTH SIMULATED SINE WAVE. {AMPLITUDE)




THE EQLLOWING 1S A LTST OF TNPUT CARDS AND THEIR CONTENTS

CARD 1 - - - MANIATORY
- COFUMN VARLABLE  COMMENTS = = = -
1 = 5 -  JOovan RIGHT JUSTIFY
6 = L0 = JIANDS RYLGHT JUSTIFY e
11 = 15 = “HLANDS RIGHT JUSTIFY
15 - ) - NIBRS RIGHT JUSTIFY
21 - 25 - JANALY RIGHT JUSTIFY
24 = 30 = [IATA RIGHT JUSTIFY e
3t ~ 35 - JCRTTR RIGHT JUSTIFY
36 — 40 - JPRINT RIGHT JUSTIFY
41 - 45 - LT
CARD 2 - — - PP LITRED ANLY IF JBANDS=0C, OTHERWISFE OMIT,
) COLUMN VAT TARLE COMMENTS = = ~ )
1 - 10 - 3ANDLD PUNCH DEC IMAL
. Il = 27 -  BaANDEL PUNCH DECIMAL
CARDS 3 - - = CEYU{RED ONLY_ IF_JRANDS=1,
CoLuMy VARTAALF CLIMMENTS - - -
1 - 19 = 3AMNNS(1)  PUNCH DECIMAL - 1ST BAND IN SPECTRUM,
1l - 20 - RANDS(2) PUNCH DECTHMAL - 2ND BAND IN SPECTRUM,.
x
> e e ) .

CONTINUS FN2_ AS MANY CARDS AS NEEDED TO READ IN NBANDS BANDS.

FUORMAT(3F1040)

CAKNS 4 - — - FEIRED CNLY IF JNDATA=0.

CaLuMN VARTARLT COMMENTS = - = . B
1 = 10 - 1) fODE MAY CONTATN ANYTHING - NOT READ,
11 - 27 - maTatl) 18T DATA POINT, PUNMCH DECIMAL_OR RIGHT JUSTIFY,
21 - 313 - ATALD) 2ND DATA POINT. - PUNCH DECIMAL OR RIGHT JUSTIFY,
-
*x - '
CONTINUE SAME FORMAT ON £AIDS AS NEEDED FOR NOBS DATA POINTS.

FOQUAT (LOX.7F10.0)

CAFDS & — - - 2CIU{RED ONLY If JDATA=L,
B — = NALATAY. : e -
CLuyvy VATTAALL COMMEMNTS = - - -
P - 3 - NS TN RIGHT JUSTIFY,
LBAL - = AT el CONLY_TF_NSIN 1S NOT _ZFER{,
COL My WAL AL E COMMENTS = - =
1 - 1) - BANOL) PUMCH DECTMAL .
L - > - S0 PUNCH NDECTMAL .
COMT M. SAMT FOSMAT Ty NSIN CAPDS (BANDS) . FORMAT({ 2F10.0)
] G2 = = MAIATRY e o
(SRR RS BN VAT RALS COMMENTS - - =
1 - 1Y - SN OUNCH PPEC THMAL
Y - - NP TEIT Nty Y §hN IS MOT O ZFROD
UL LN vASLATLT COMRENTS - - =
. U o- T OO MAY CONTATR ANYTHING - NOT READ, ‘ o
5 - 1D MIreri) PUMCH OEC THAL, 167 GAUSSTAN RANDOM NIMIFR.
11 - 1: ST SRy PUNCH DLCIMALL  2ZND GAUSSTAN QANDNOM fFIMikd,
E-
. Sovn ANY CARDS AS NEEDEND FNR/ NGBS RANDOM NYMBERS,
Ttead xxxvii



AR IS

C e R SPT 1o
C , , SPT. 20
e A A R R A L e L Y e T Y T L e T T I I T T I T Y™ SPT 30
Cmkitod g ook o vr o oo sl koo o ﬁ*t#tttttttttrtw&tttttt#tttttt#*tttttttttttttttttt SPY [ 4]
¢ B SPT__ 50
[ SPT 60
DIMENSTON BANDS{ 50),BAN( S0),PEAKS(S0) ,PHASE(SO) JAMNAMEC(9) ,TNAME SPT T0
LUt o PANAMEL O} , BANAME(S) f XNAMEIS) ,LVAR{IO0}, ISAVELIDD)} sPY 80
c SPT 9n
C-THE FOLLOAING DIMENSION MUST BE EQUAL TO OR GREATER THAN SPT 100
C- NOBS*(NIANDS*2+1) SPT 110
c . 5PT 120
N DIMENSION X130000) i 8PT 130
C : ' . SPT 140
. C-THE FOLLOAING DIMENSIONS MUST BE EQUAL TO OR GREATER THAN NBANDS#2+1 SPT 150
c SPT 160
DIMENSION X3ARC100),STO{LOO},RLL100),D(100),T{LOO} SPT 170
C SPT 180
_ C-THE FOLLOWING DIMENSION MUST BE EQUAL TOD DR GREATER THAN o SPT 190
C= M*M, WHEIE M=2*NBANDS*+1 SPT 200
C n ) - ~ e SPT 210
DIMENSION RX{10000) SPT 220
c SPT 230
C-THE FOLLOWING DIMENSION MUST BE EQUAL TO OR GREATER THAN (M¢l}*M/2 SPT 240
_C N _ e B SPT 250
DIMENSION R(5050) SPY 260
COMMON KREADR,KPRINT o o SPT 270
DATA AMNAME/ "AMPL®,*[TUD','E ES*, "IMATI ,0E, ¥, LI Tyt SPT 280
1*, . SPT 230
DATA TNAME/ Y T-VAT,YLUE, ¢ (L T, L ", v SPT 300
1, ) o - SPT 310
DATA PHNAME/ ' PHAS® ,1E ES**TIMAY,*TE, ¢,¢ @ v " "W % Tyt SPT - 320
1',* : , ) o SPT 330
DATA BANAMEZ "FREQ* 4 TUENC',* L R v/ ) SPT 340
DATA XNAME/'PERI',.'0D ',° et o' 7 SPT 350
KREADR=5 7 777 SPT 350
KPRINT =5 o SPT 1370
C : SPT 380
C-READ IN CONTROL DIGITS AS FOLLDWS AND PRINT THEM OUT. SPY 390
€ JOOMAN-DOMAIN IF ANALYSIS. O OR BLANK=PERIOD, 1=FREQUENCY. SPY 400
€ JBANDS-HIW VEITOR OF FREQUENCY NR PERIND BANOS WILL BE NS8TAINED. $PT 410
C 772 OR BLANKIGENFRATE ACCORDING TO LIMITS SUASEQUENTLY READ IN. SPT 420
c 1=READ TN A VECTNR OF SANDS TD BE USED FROM CARDS. SPY 4130
C  NBANDS-HIW MANY FRFQUENCY DR PERIDD BANDS WILL BE USED. SPT 440
{ NOBS-THE NUMAER (JF (RSEQVATIONS IN THE DATA VECTOR SPT 450
€ JANALY-HIW THE NDATA SHALL BE ANALYZED. SPT 460
c J OR BLANK=ND UNIVAR [ATE SPFCTRUM, SEARCH FOR BEST K-VARIATE SPT 470
_C_ T ‘ MODEL T T Tt SPT 480
C L=STMPLY DO UNIVARIATE SPECTRUM SPT 490
¢ 2=00 K-VARLATE SPECTRUM ACCORDING TO MODEL PARAMETER READ IN SPT 500
C JDATA=TELLS SUHRHUT!NE DEPVAR WHERE T GET DATA. SPT 510
c 0 UR NK=READ FROM CARDS ACCORDING TO FORMAT (10X, 7F10.GJ SPT 520
c L=5ENTRATE DAFA FROM MODELING PROGRAM CALLED BY DATA, THIS SPT 539
TTTC T MDUELING PRUGRAM WILL ASK FOR MORE CARDS. T T T P 540

xxxviii



XKExix

C JCRITR-SELECTS CRITERION FOR OPTIMIZATION OF K~VARIATE SPECTRUM. SPT _ 550
c 0 0Rk SALANK=MULTIPLE R-SQUARED §pT 540
C 1=7-VALIIES L o SPT 570
€ JPRINT-PRINTIUT CONTROL DIGIT B B ) B SPT 530
c ‘ 0=N0NT PRINT ANY RESULTS B o o - &PT 599
C L=PRINT [ONLY FINAL RESULTS SPT 690
C 2=PRINT FINAL AND INTERMEDTATE RESULTS S5PT 610
c y=paINT NS FOR 2 PLUS MATRICESs CORRELAT{ONS, ETC FOR EACH STEPSPT 520
C JPLOT-PLNT CIONTROL DIGIT. — VALUES AS ABOVE EXCEPT FOR 3. SPT 4310
C ‘ SPT K40
"READ (KREADR,1} JDOMAN. JBANDS s NBANDS , NOBS » JANALY ¢ JDATA,JCRITR, SPT 650
1 JPRINT,JPLOT SPT 660
L FORMAT (1615) SPT_ 679
WRITE {KPRINT.L103) 5PT 580
103 FORMAT ('l * = & » = & * PROGRAM PARAMETERS - % ¥ * % & % & %t} SPT 490
' WRITE (KPRINT.1)JDOMAN, JBANDS ,NBANDS,NOBS s JANALY s JDATA,JCRITR, SPT  T0O
- 1 JPRINT,JPLOT . o 5PT  T10
c SPT 720
C-XTOP =MAX NUMBER OF TIMES THE PROGRAM WELL BE ALLOWED TO TRY IMPROVE- SPT 730
TTTC-MENTS O THE WHOLE MULTIVARTATE SPECTRUM. KOUNT IS THE NUMBER OF SPT 740
_ C=SUCH TRIES. ) i T SPT 750
C SPT 760
,,,,,, _KTQP=4 o e SPY 770
KOUNT=0 SPT T8O
e SPT__ 790
C-SET SIGLEV, THE T-VALUE FOR THE CRITERION OF ACCEPTANCE OF A PEAK, SPT  B8OO0
C-THEN DECIDE HOW TO GET VECTOR OF BANDS. o SPT 810
C $SPT 820
SIGLEV=2.0 e $PT 830
IF (JBANDS) 100,100,110 SPT B840
c o o L i SPT 850
TTESREAD TIN LIMITS OF RANDS VECTOR TF JBANDS WAS O - GENERATE BANDS. SPT  A6O
C-OTHERWISE GO T3 110 AND READ IN BANDS FROM CARDS. SPT  ATD
"L BANOLUO-LOWEST FRFQ. UR LONGEST PERIDD, AS APPROPRIATE TO DOMA [N, SPT 880
C BANDEL-DELTA{FAEQ.) DR DELTAIPERIND}, AS APPROPRIATE TO DDHAIN, 5PT 390
L  BANDS-VECTNR OF BANDS. SPT 900
( o SPT 910
T00 READ (kREaDAR,2) BANDLO,BANDEL SPT 920
2 FORMAT (9F13.0Q) SPT 920
BANDS{ L) =TANDLD - SPT 940
DO 123 LBAND=2,NBANDS SPT 950
120 BANDS(LBANNI=AANDS(LBAND~L) + BANDEL 5PT 960
GO T 110 o B o SPT 970
TTTTLL0 READ (KEREADR,2) {BRANDS(LBAND) ,LBAND=1,NBANDS) SPT 980
c SPT 990
C-CONVERT BANDS TO PERIOD DOMAIN IF ORIGIHNATED IN FREQ COMAIN. SPT 1000
C-REVERSE THE NROER 1F BANDS S0 AS TO BE IN ASCENDING WAVELENGTH ORDER. SPT 1010
C-A150 GENERATE BAN, THE FREQ DOMAIN VECTOR OF BANDS. SPT 1020
¢ . - SPT 1030
T30 IF (JDOMANY 150,150, 140 SeT 1240
140 DO 141 1H3AND=1.NBAMNDS SPT 1050
BANCLB AN =VANDSILOAND} SPT 10560
14l BANOSILUNDI=1.0/BANDS (L BAND) SPT 1070
CALL REVIZANNSLNBANDS) SPT 1030
C ' - ~ SPY 1090
TE-GENERATVE SIN/COS PREDICYIOR MATETX ASTPART OF DATA MATRIX, X. THEN  SPT 11230



__C=~READ IN DEPENDENT VARIABLE PART OF X. THESE DATA wWILL THEN BE ENT- __ SPY_1110

TTCSERED [uT SUSRDUTINE CORRE TGO COMPUTE THE CORRELATION MATRIX OF ALL SPT 1120

C-VARIABLES. e e e . SPT 1130
o} oot SPT 1140
150 M=NBANDS*2 + | e e .. . SPT 1150
CALL PREGENUX,RANDS,NNBS,NBANDS) o SPT 1160
o CALL DEPVAR{X,NUBS,JOATA, JODOMAN, JPRINT} SPT L170
C - T e e SPT 1180
C-GENERATE VECTOR OF VARIABLE NUMBRERS FOR LATER USE. S $PT L1990
C SPT 1200
) DO (55 LV=t.M S st 1210
155 LVARILVI=LY o o SPT 1220
CALL CORRE(NOBS ¢MelyXsXBAR,SYDsRXR4B,0T) SPT 1230
C T ’ SPT 1240
_ C=SET TOPP, THE MAXTIMUM ALLOWABLE TOTAL AMPLITUDE IN THE FINAL SPECTRUM SPT 1250
C-TOPP IS THE TOTAL AMPLITUDE OF THE F{T)+25 PERCENT. SPY 12560
.c_ e ... %PT 1270
TUUTOPP=STD( L) 4. 25%STO( L) SPT 1280
c_._______ SPY 1290
C~PRINT OUT MATRICES ETC.s I[F DESIRED SPT 1390
__9_ . o —. e 5PT 131D
T OIFLJPRINT-3) 151,152,152 SPT 1320
_ 152 WRITE {KPRINT,5]) o e - ) SPT 1330
5 FORMAT('IM A T R I X 0 F CORRELATTI ONS'Ys/7+" VARIABSPT 1340
ILE 1 IS THE DEPFNDENT VARIABLE, ALL OTHERS ARE COSINE AND SINE WAVSPT 1350
2ES OF VARIDUS PERINDS *,7 4 TBB, V= mmw=t [ ,70V) SPT 113560
CALL MATPRT(R,M,LVAR} - SpT 1370
TC $PT 1320
C-OECIDE ON PROPER DAYA ANALYSIS PATH., .. SPT 1390
o : SPT 1400
151 JANALY=JANALY#+1 SPT 1410
TTBDTTU (200,400,600, JANALY SPT 1420
c S ) SPT 1410
C ' SPT 1440

CAO kT n R SR RN A A A AN AR AR AR E X DR AR kR Rk R h g khb kst bk kab s dx SPT [ 450
c*t\t##t##tﬁt*ﬁ**tt###*###t#*t###*#*#t**“*“**#**t*"**‘t‘tl*#‘.‘.tt*#. SPT l(./)o

c \_ __SPT 1470
_C_F—-—--".__*“_”ﬁ_- o - SPT ll,ﬂr_)
C-STATEMENTS 200-40C0 INVOLVE COMPUTATION OF OPTIMIZED K-BANDS SPECTRA 5PT L4790

c SPT 1509
C-FIRST COMPUTE UNIVARIATE SPECTRUM USING SUBROUTINE USPECT. THEN FIND SPT 1517
C-ALL SIGNIFICAVY SPECTRUM PEAKS IN UNIVARIATE SPECTRUM. 5PT 1529
_C _§PT 1530
200 CALL USPECTIR,T,NGBSY M, B NBANDS,STD, JPRINT, JPLOT « PHASE, BAN.BANDS SPT 1549

1o AMNAME , TNAME , PHYAME o XNAME, JONMAN ,BANAME } SPYT 1559

CALL PPIXR(B,T,[SAVE,NPEAK ,MNBANDS,SIGLEV ) $PT 1540

IF (NPEAK) 201.301.202 - ‘ SPY 1570

201 WRITE (KPUINT,66) ) ' SPT 1521

66 FORMAT(*0%x& ® & » NO SIGNIFICANT PEAKS FOUND * * * sev) SPT 1590
T N GO T2 2C02 Ty e e o SPT 16772
c SPT 1610
C=NOW LOOP THRU AN APTIMIZIING PROCESS TRYING TO FIND LARGEST VALUE OF SPYT 142D
C~EITHER T 1R R=-SQUAREL. THE BEGINNING OF THIS LOOP IS STATEMENT 210 SPT 1630

c : SPT 1449
C-SET A VALJFE (F “RIT=0. THIS WILL LATER BE USED TO STORE THE JUST SPT 1657

TC=PRECEDING VALJE OF THE JPTIMIZATION CRITERTON. -ALSO INITIALIZE THE  SPT 1540

e,
B

xl



C~VARTABLE M =-1. MM 1S5 THE DIRECTION OF PEAK SLIDING AS WELL AS THE SPY 1670

T C~COUNTER FIR THE NUMBER DF STEPS. SPT 1680
¢ . _SPT 1690
202 LPEAK=1 T SPT 1700
CRIT=0,0 S - - SPT 1710
MM=0 ' T SPT 1720
210 CALL KSPECT(R,T ,NORSsMyNPEAK, ISAVE+RXyBJPRINT,XBAR,S5TO+DsR5Q, SPT 1730
TTUIPHASE , BANDS,BAN) SPT 1740
. C .. SPT 1T50
"C=TEST FOR PRINTOUT T SPT 1760
- C o 5 1 T . e = . e i T e = e i e e+t = 71 % x4 e A= %8 mi e e AR b et aan i s PT 1 7? o
L IF{JPRINT=3) 208,209,209 _ SPT 1780
209 WRITE (XPRINT,6) RSO ‘ SPT 17190
T 6 FURMAT (10MULTIALE SQUARED CORAELATION=' sF8.%) SPT 1a00
WRITE (KPRINT,T) . . _sPT 1810
) "7 FORMAT(' PERIOD/FREQ.',T20,'AMPLITUDE?,T40,*T-VALUE") SPT l8za
DO 214 LD=1,NPEAK , o i o ~___ SPT 1B3D
T CKK=ISAVE(LD) : T ' SPT 13840
IF (JDOMANY 212,212,213 SPT 1850
212 BB=8ANDSI(KKY SPT 1860
o GO T2 214 e L .SPT 1870
213 BB=BAN{RK]} 5 SPT 1880
214 WRITE ¢KPRINT,8) BBeBIKKD.TIKK) . .. SPT 1890
T 8 FORMAT (2F12.44F18.4) . SPT 1900
C , e : SPY_910_
C-SELECT CRITERTON FOR GOODNESS OF FIT - CHECK FOR IMPROVEMENT SPT 1920
C : SPT 1930
T 208 IF {(CRITR(RSO.T,JCRITR,LPEAK)I-CRIT} 220,220,230 SPT 1940
C ' . SPT 1950
"C-A BRANCH T0 220 IMPLIES NON-IMPROVEMENT. EITHER RESORE QLD VALUE AND SPY 1960
C-GO TO NEXT PEAK (221 NR 223). OR TRY MOVING UP (222), SPT 1970
-bU TU NEAT FEAR 12 SPT 1980
220 IF {(MM#1) 221,222,223 e ~ SPT 1990
C : ' SPT 2000
C~A BRANCH TO 221 IMPLIES THAT WE HAVE BEEN MOVING OOWN FOR 2 OR MARE SPT 2010
C-$TEPS, THIS IS THE FIRST NON-IMPROVEMENT. RESTORE JUST FORMER VALUE SPT 2720
C-AND GU T NEXT PEAK, : SPT 2039
—C—— e o SPT 2040
221 ISAVEILPEAK =[SAVE(LPEAK) 41 o - , $PT 2050
MMz~ , SPT 29860
LPEAK=LPEAX +] e ’ ERPT 2070
ISAVE({LPEAK)=1SAVEILPEAK -1 : 5T 2039
GO Y3 300 o N L SPT 2970
- < . $PT 2190
C~A BIANCH TN 222 [MPLIES FIRST MOVE DOWN AND NON-IMPROVEMENT. TRY SPT 2110
C=MOV ING SAME PEAX UP SPY 2129
C 5PY 212
- 222 MM=] SPY 2lan
ISAVE(LPEAR )= ISAVEILPEAK) #2 o SPT 2150
B IF (ISAVE(L 1 AK ) =-NRANDS} 300,225,225 3PY 21673
229 WRITE {KPRINT, 3} SpY 2170
3 FURMAT (f0¢n = & = W A R N I NG * = JUST TRIED TO MOVE A PEAK [NSPT 2120
LTO 18 LONGEST PERIOD {(LOWEST FREQUENCY) BAND. TRY WIDER SPECTRUMSPT 2130
2 LIMITS,. ") SPY 22920
GO YD 2000 SPY 2219
B i ' - SPT 2220
ORIGINAL PAGE IS x11
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C-A BRANCH TO 223 IMPLIES THAT WE HAVE BEEN MOVING UP AND IT DIONT HELP.SPT 2230

T CRESTORE JUST PRIOR VALUE AND GO TO NEXT PEAK. SPT 2240

__c o SPT 2250

223 ISAVELLPEAK }=1SAVE(LPEAK) =1 SPT 2260

_ MM=~1 - L SPT_ 2270

" LPEAK=LPEAK+]l $PT 2280

ISAVE{LPEAK )= SAVE(LPEAK)-] SPT_2290

GO 1O 300 SPT 2300

c B L SPT 2310

c _ SPT 2320
__C~A BRANCH T0 230 IMPLIES IMPROVEMENT. CONTINUE IN SAME DIRECTION. . SPT 2330

c - ' SPT 2340

230 IF (MM) 231,231,232 SPT 2350

[4 SPT 2360
€-A BRANCH TO 231 IMPLIES WE WERE_MOVING DOWN. — CONTINUE SAME_DIRECTIONSPT 2370

[ SPT 2380
231 MM=MM-~1 . T S5PT 2390

CRIY=CRITR{RSQ,T+JCRITR,LPEAK]) SPT 2400

[SAVE{LPEAK) =ISAVE{LPEAK)}=1 SPT_2410

IF (ISAVE(LPEAKI=1Y 234,234+300 SPT 2420

234 WRITE {KPRINT.4) N SPT 2430

h FORMATEL'Ow** = % * W AR NING ¥ - JUST TRIED TO MOVE A PEAK INTSPT 2440

" 10 _THE SHORTEST PERIOD {HIGHEST FREQUENCY) BAND. TRY WIDER SPECTRUSPT 2450

2M LIMITSY) SPYT 2460

GO TOo 2000 SPT_24T0

C ‘ SPT 2480
C-A BRANCH TQO 232 IMPLIES WE WERE MOVING UP, — CONTINUE SAME OIRECTION, SPT 2499

C : SPT 2500

232 MM=MM+1 SPY 2510

CRIT=CRITRIRSQ,T+JCRITR,LPEAK} 5PT 2520

ISAVE[LPEAKI=ISAVE(LPEAK) #1 SPT 2530

iF (ISAVE(LPEAKJ-NBANDS! 30042254225 SPT 2540

L - _SPT 2550

c : - SPT 2560

___C~STATEMENT 300 CHECKS TO SEE THAT WE ARE NOT OFF THE END OF THE [SAVE SPT 2570

C-VECTOR. [IF NOT, DO ANOTHER K-BANDS SPECTRUM WITH NEW [SAVE VECTOR S5PT 2530

C~VALUES. IF WE ARE OFF THE END, COMPUTE A NEW FULL SPECTRUM USING A SPT 2590

T C-K-VARTATE MODEU. AUSU THECK FOR VALUES OF ISAVE EQUAL TO EACH OTHER. SPT 2600

C-IF WE HAVE JUST MOVED INTO A ANOTHER PEAK, REDUCE NPEAK 8Y ONE AND  SPT 2610

TTC-PACK THE VECTOR DOWN AND START PROCESS OVER AT LPEAK=1, SPT 2620

" ‘ ' , , . .5PT 2630

"~ 7 300 IF (LPEAK-NPEAK) 320,320,310 - SPT 2640

320 IF {LPEAK-L) 322,322,321 SPT 2650

321 IF (ISAVEILPEAK ) =ISAVE{LPEAK-1Y) 322,323,322 SPT 2660

322 IF (LPFAK-NPEAK) 324,2104324 ‘ ' e SPT 2670

T 324 IF UISAVE(LPEAXI-ISAVE(LPFAK+L)) 210,+325,210 ' SPT 2680

. 323 DO 330 LL=LPEAK,NPEAK e . SPT 2690

T 330 ISAVE(LL-1)=ISAVE(LL) S5PT 27100

NPEAK=NPEAK-1 5P 2710

LPEAK=1 SPT 2720

_ _ NM=0 ~ o e SPT 2730

CRIT=0.0 $PT 2740

GO TO 210 S B e SPY 2750

TTTT 325 NPEAK=NPEAK-1 SPT 2760

DO 331 LL=LPEAK,NPEAK SPT 2770
TR TSAVECLUY SIS AVE LU $PTY 2780



LPEAK=1 SPT 27190
TTNMEO i} SPY 2800
CRIT=0.0 “SPT 2810
GO TN 210 - o ) SPY 2820
c ' : SPY 2830
C~A BRANCH TO 310 OCCURS WHEN OPTIMIZATION OF THE K-BANDS MODEL IS SPT 2840
C-COMPLETE. N(W COMPUTE A FULL SPECTRUM USING THE OPTIMIZED K-BANDS _  SPY 2850
CEMONEL . T SEARCH NEW K=A SPECTRUM FOR PEAKS AND SEE I[F ANY NEW DNES TUR-SPT 2860
~ C-NEO UP. §F SO, GO THRU WHOLE OPTIMIZATION ROUTINE AGAIN. SPT 2470
¢C SPT 2880
310 IF (JPRINT-31350,361,361 i ~SPT 2890
" 361 WRITE (KPRINT,9) ' T SPT 2900
9 FORMAT{*1COMPUTING SPECTRUM USING THE FOLLOWING BANDS [N MODEL') SPT 2910
T (JDOMANI 362,362,363 - . SPT 2920
362 DO 364 LO=1,NPEAK B - o _SPT 293D
KK=TSAVE{LD) SPT 2940
364 WRIYE (XPRINT,8) BANDS(KK] U §$PT 2950
GO TO 360 SPYT 2960
363 DO 366 LO=1,NPEAK SPY 2970
KE=[SAVE(LDY SPT 2980
366 WRITE [KPRINT,8) BAN(KK) L , 5PT 2990
360 CALL HULTI'[S-ﬁVEcNPEAK;NBhNDSgR-TtNUBS."tRXchXBAR.STD:DiRSQI SPT 3IN0O0
1 PHASE ,BANDS,BAN) o SPT 3010
KOUNT=KOUNT + | : SPY 30290
_IF (KOUNT-KTOP) 384,384,385 SPY 3030
385 WRITE (KPRINT,386) - SPT 3040
386 FORMAT{'LTHE PROGRAM (S PROBABLY CAUGHT IN A LDOP. TRY DIFFERENT S5pT 13050
LINPUT PARAMETERS AND SUBMIT AGAIN®) SPT 3060
G0 TO 2000 $SPT 3070
38¢ CALL PPIKRIR,T.[SAVE,NPFEK.NBANDS+SIGLEV) SPT 3080
_IF (NPEAK-NPEEK) 311,350,311 ' SPT_3090
I11 NPEAX=NPEFK SPT 3100
LPEAK=1 i o B o ) SPT 3110
MM=0 SPT 2120
CRIT=0.,0 B L o $PT 3130
GO TO 210 SPT 3160
C o - o __SPT_3150
TECA STARUE STATE IN THE OPTIMIZING ROUTINE RESUTS IN A BRANCH TO 350. SPY 3160
C-0OUTPUT RESULTS.- ~ SPT 23170
C sPT 3180
3150 WRITE {(KPRINT,67) ’ SPT 3190
67 FORMAT('O 4 U L T 1 P L E B AND SPECTRUMY $PT 3200
CALL JUTPUT (RANDS +BAN, BT «PHASE ., NBANDS, AMNAME, TNAMEPHNAME y _SPT 13210
T U TLBANAME f XNAME L JRPRINT, JPLOT , JDOMAN) ) SPT 3220
WRITE (KPRINT b} RSO SPT 3230
t SPT 3240
C-CHECK FINAL SPECTRUM FOR EXCESSIVE TOTAL POWER IN SIGNIFICANT BANDS, SPT 3250
c SPT 3260
_CaLL TOTAM{ X, NOBS ,NPEAK ,ISAVE,M,PHASE+B,5UMB] _SPT 3270
TTTTUUTTRE(SUMB-TOOP ) 331,382,382 SPT 32R0
382 WRITE (HP21MT,.383%) SPT 1317290
383 FIRMAT( *IP<JGRAM FAILLED BY FINDING TOD MUCH POWER IN THE SPECTRUM.SPT 3300
19./.% SUSGRST ALTERING PARAMETERS OF THE ANALYSIS, SULH AS*4/. $pT A0
2 USE WIDER SPECTRUM LIMITS, FILTER DATA, ALTER DELTAP, ETC.') SPT 3320
381 GO TN 2000 . _ o _SPT 3330
o S SPT 1340




L L e . SPY_3350
Ctmttvt*ttttttztit‘.:tt#t#tt#ttttttt#tt‘#tttttittt‘#‘ttt#ttt#t##tt‘ttttl’i* SPT 3369
Cttttttttt#vtt#v&'&tv#t*##ttttttttttttttt#lﬁ#*#ttt###ttttitttt#*tttttttt.t SPT 3370
c : SPT 3380
C _ - SPT 33990
C-STATEMENTS 400~500 INVOLVE COMPUTATEION OF THE SIMPLE, SINGLE BAND SPT 3400
C=SPECTRUM ONLY. SPY 3410
C T SPT 3420

400 CALL USPECT (R+T NOBS yMyB,NBANDS,STD,JPRINT,JPLOT, PHASE, BANBANDS, SPT 3410

1 AMNAME, TNAME ,PHNAME ¢ XNAME , JOOMAN,BANAME) SPT 3440

6D TO 2000 - o . .SPT 3450

c SPT 3460
c _ SPY 3470

Clttttttt##tttﬂ#tt#ttﬂttttttttt*tt*#*t**ttttttttt##ttt###tttttttttttttt SPY 34809

Cttttt#ttttttttvtt#t##tu:t**ttt*ttt#Muurtttt#ttt#ttqtttttt:t*tttttt##t SPT 131490

c SPT 3500

- C . . ~ SPT 3510
C-STATEMENTS 600-800 INVOLVE COMPUTATION OF A SPECIFIC K-BAND MODEL SPT 3520
C-WITHOUT OPTIMIZATION. SPT 3530
C ) SPY 13540

_ C-FIRST READ [N MODEL PARAMETERS, BUILD VECTOR OF BANDS IN MODEL. THEN SPT 3550
C-COMPUTE SPECTRUM. SPY 3580
- C _ e __SPT 3570
600 READ (KREADR,L} NPEAK SPT 3530
READ (KREADR,2) (PEAKS(LPEAK) LPEAK=1,NPEAK} SPT 3590

DO 610 LPEAK=1,NPEAK SPT 3400

DD 620 LBAND=1,NBAND . SPT 3610

IF {(PEAKS(LPFAK}-RANDS{LBAND)}) 620, 630.620 SPT 3620

630 ISAVE(LPEAXI=LBAND .. 5PT 3630

' GO TQ 610 SPT 3640
520 CONTINUE SPT 3650
610 CUNTINUE $PT 3580
CALL MUCTI(ISAVE NPEAK NBANDS,ReT (NOBS,MeRX2 By XBARsSTD» D4R 5Q, SPT 347D

1 PHASE . BANDS,HAN) ' SPT 3630

WRITE {(MPRINT.S) SPT 3690

CALL JUTPUT{BRANDS +BANB.T o PHASE, NBANDS.ANAME.TNAME.PHNAME, SPT 3700

1 BANAME, XNAYF , 4PRINT, JPLOT, JOOMAN} SPY 3710
TTWRLITE AKPRINT.6) RSQ SPT 3720

2000 STOP SPT 3739
END SPT 3740

%
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PR N LY Sy

- C e _REV 10

c - T REV 20

) SUBROUTINE RFVIX,N) i o e REY 10

DIMENSINN X{50) T T REV 40

__c ' REV 50

C SRR U ARSI R AR AR TN R R MR R AR R TR RR AR NRRER SRR AR R Rk E B kS S S SA R eabkw REY 60

. Co= 3 ; R * REV 70

C = SUBROUTINE R E V & REVY AO

c i e o &% REVY 30

C = REvy TAKES A VECTOR AND REVERSES ITS ORDER. * REVY 100
C * _ o _ * REV 110

T R T Tt T T T T T T e T T L I T T LI L L L YT

€ B L e f8EV 130

J=N+| REVY 140

MIO=N/2 ~ o e ~ REV 150

D0 t0 L=1,MID REY 160

J=J-1 REV___170

SAVE=x (1) REV 180

XtLr=x44j o e . B REY 190

10 X(HY=SAVE REY 200

_ ~RETURN ) o . L ~ REV 210

END REV 220

p® -
Yb‘w
1615‘@ P . *v



OF POOR QUALEET S xwi : -

c e e ... PRED
c PRED
SUBROUY INE PREGENEX, BANDS,NOBS,NBANDS) o ‘PRED
DIMENSTUN X(1!,RANDS(L) PRED
c ' B PRED
C tsut-utxn-ext#tc*ta#*tt##*#t# ttttttttt#tttt#ttttttttttttttt#tttttttttt PRED
. C o« e e * PRED
C x SUBROUTINE P R € G E N PRED
. Cos _ o o % PRED
C * PREGEN GENFRATES THE SINE AND COSINE PREDICTOR WAVES AND STDRES * PRED
C * THEM IN MATRIX X. MATRIX X IS THE DATA MATRIX HAVING NOBS ROWS_* PRED
€ % AND M COLUMNS, HERE NOBS= THE NUMBER OF OBSERVATIONS AND * PRED
) C & BANDS IS A VECTOR DF PERIOD VALUES IN THE SPECYRUM, & PRED
B A ' ' * PRED
€ % MATRIX X 1S STORED IN VECTOR MODE. SEE 1BM SYSTEM/360 SUB- % PRED
C « RDUTINE PACKAGE (360A-CM-03X) VERSION IIl, PROGRAMMER'S MANUAL, * PRED
C &« PUBLICATION NUMRER H20-0205-3, PAGES 3-6., ESSENTIALLY EACH COL- * PRED_
C % UMN OF MATRIX X TS5 STRUNG END-TO-ENO INTO ONE LONG VECTOR. ® PRED
- ,C * ) ) ® PRED
T C ®« THE FIRST NUBS VALUES OF VECTOR {MATRIX) X HILL BE THE DEPENDENT * PRED
C * VARIASLE (SEE SUBROUTINE DEPVAR). THE NEXT NOAS POINTS (COLUMN * PRED
C* TWO) WILL CONTAIN COS WAVE, BAND 1, THE NEXT NOBS POINTS (COLUMN * PRED
C * THREE ZONTAINS SIN WAVE, BAND L, ETC. * PRED
C 'it*f T ® PRED
N 23T TR TSRS SR LR SIS S22 2 S22 R 2 22ttt Rt 2L L Al st PRED
C : PRED
C-CONVERT TO RADIANS/OBSERVATION AND tOOP THRU NBANDS TIMES. PRED
c . PRED
L=NO3S PRED
—Ho10 LBAND‘I'NBANDS PRED
AFREN=6.23313/BANDS{LBAND) e ~ PRED
EF=-AFRED PRED
00 20 LOBS=1,NOBS ) L i PRED
L=L+1 PRED
EF=EF+AFREQ PRED
20 XTLY=SCOSIEFR) PRED
EF=-AFREQ . —_— - PRED
00 10 LOBRS=1,NOBS PRED
L=L+1 e . PRED
EF=EF+AFREQ PRED
10 X(LI=SINIEF) PRED
A ' ) . . : - PRED
C-X CONTAINS THE VECTORS J3F SIN/COS WAVES STRUNG END-TO-END. THIS IS PRED
C-EQUIVALENT TO A MATRIX WHERE EACH SIN OR COS WAVE FORMS A COLUMN QOF PRED
C=-NOBS LENGTH. PRED
c PRED
RETURN PRED
T T TeNnD T T PRED
3
- .R—ig'mﬂg ‘EA 3

10
20
30
40

&40
T0
8o
90
100
110
120
130
140
150
164G

_50__

170

180
190
200
210
220
230
240
250
260
270
280

290

300
o
320
330
340
350

360

i7o0
3180
390
400
4179
420
430
440
450
460
A4T0
480



C e o _ DEPV 10

¢ DEPVY 20
SUBROUT INE DEPVAR{X,NOBS, JDATA,JDOMAN, JPRINT) o __DEPV 30
DIMENSION X(1) T ' DEPV a0

C COMMIN KRF ADR DEPY 50

I T ' DEPV 40
L 3k e XA KRR AR RN ER AR R R R EE RSN Rk R AR R R Rk S DEPY T0

C * ' & DEPY B0

c = SUBROUTINE O E P V A R S DEPV 9D

C * o T * DEPVY LOO

C ¢ DEPVAR ETTHER READS IN OR GENFRATES (VIA STMULA)., A DEPENDENT % DEPV 110
T * TVARTABLE VECTOR OF LENGTH NOBS.  THE DEPENDENT VARTARLE 1S STORED®* DEPV 120
L # INTN THE FIRST NOSS CELLS OF X, A MATRIX OF VARIABLES STORED AS A* DEPY 130

C &« VECTOR NF COLUMNS. SEE SUBROUTINE PREGEN FOR REST OF X. * DEPV 140
C s : * DEPY 150
(v 2 32 R LIRS R SRt R I R R YRR L IR T R R R R R R R R Ry DEPY 180

c DEPY 170
C-1TF IDATA 1S 0 - READ FROM CARDSy (10X+TFL0.0) DEPV 180
__C-IF JDATA 1S ~ CALL STMULA WHICH GENERATES DATA USING A MONTE CARLO ODEPV 190
C-SYSTEM ALONG WITH ODETERMINISTIC DATA. SIMULA READS CARDS. DEPY 200

c . e e DEPV 210

IF {JDATA) 10,10,50 DEPV 220

10 READ (KREADR,1L) (X{L)sL=1,NOBS) DEPV 230

1 FURMAT (10X, 7FL0.0) DEPV 240

GO TO 20 o DEPVY 250

50 CALL 3IMULA(X,NOBS,JOATA,JDOMAN,JPRINT) DEPV 260

20 RETURN - B S _ DEPV 270

END DEPY 280

xlvii



x1viii

c o i SI ML
c STML
SUARNUT INE STMULA(X.NyJy JOOMAN, JPRINT) o SIML
DIMENSTION x:n.auﬂl.nmoul ' STML
L,UI‘II')U" f\l’\l" lL‘f\'!\T’“ll‘T . it HL___“
C B ST ML
C S*2Reusu s ko et R ARR e ARk AR AR RS kSRS RRK A AR TR R R RARE o bR ReREREd 5 M|
C = C STML
C = SUBRDOUTINE S [ M U L A e ) SIML
o= SIML
C * SIMULA 1S A PRIMATIVE MONTE CARLO AND SIGNAL GENERATOR FOR _CREAT-*_ STwmt
€% ING ARTIFICIAU DATA. GAUSSTAN DATA ARE READ IN FROM CARDS AND STML
C * A NUMBER OFf SINE WAVES OF VARIABLE FREQUENCY AND AMPLITUDE ARE SIML
C = ADDED. SIML
C = , o SIML
C ME AR AT IAS DRI AR A AT RA R LA AN R KRR IR kR bk Rk a ke Rk kR Rk STML
o - COSIML
C-JERO VECTJR X AND PRINT HEADING SIML
C e _ o SIML
T DO 100 L=1.N o SIML
100 x(L)=2.0 I STML
[F (JPRINT) 110,110,120 SIML
120 WRITE (KPRINT,121} SIML
120 FORMATY"IM DN T E CARLOO STMULATED DATA ', /,'0") STML
c SIML
C-READ IN MOCEL SPFCIFICATIONS - GENERATE STNES AND ADD NOILISE SIML
€ NSIN-NUMBER 0OF SINE WAVES IN DATA _ STML
"C  BAMD-FRZI9. (07 PERICD OF THE LSINTH SINE WAVE SIML
C_ SD-STANDARD DEFIATION OF THE LSINTH SINE WAVE. (AMPLITUDE) SIML
€ SON-STANDARD DSv. OF GAUSSTIAN NOISE SIML
C y e e SIML
"7 110 READ (XREADR, 1} NSIN STML
I FORMAT [15) e SIML
DO LO LSIN=L,NSIN SIML
READ (KEEADR,2) BANDI(11,4SD SIML
2 FORMAT (2F10.0) SIML
1F (JDOMANT20,20,.30 i o o B STML
30 BAN=3ANDIL} SIML
BANDI LY =1.Q0/BAND(L) SIML
GO TD 21 STML
20 BaN=1.0/8aNDC1) : SIML
TTTTTTT2Y LR O(JPRINTY 25, 25,22 . - SIML
22 WRITE (KPHINT,3} LSINe BAND(1)y BAN,SD ST ML
3 FORMATEY BANOY,13,t - PERIOD='.F10.4s'y FREQUENCY="3FLl04%y "y AMPLISIML
1TUDE=',F1l0.4) ' SIML
25 AFREJ=0.23313/8ANDIL) SIML
EF=-AFREQ _SIML
T D0 25 L=1yN SIML
EF=EF ¢ AFREQ SIML
26 ALLI=SINIFFYel.41421 SIML
DO 10 (=14N SIML
10 X(LY=X(L)+A{LD®SD SIML
C _STML
TTTE-READ IN NOISE SD AND NOTSE CARDS TSIML

10
20
30
40
50
60
T0
g0
9N
100

o

120
130
140
150
150

170

180
190
200
210
220

230

240
250
250
270
280
290
300
310
320
330
349

350
360

aTo
38n
aq0
400
4179

420

430
440
450
460
470
480
499
500
510
520
539
540



SIML 550

READ (KREADR, 27 "SON
[FISON) 10230,1000,40

40 TE L2DRINTY S0,50,41
41 WRITE (KPRINT.S5) SDN L
S FORMAT (*CRANDOM GAUSS [AN NDISE AMPLITUDE=',Fl0.%)}
50 READ [KREADR.6Y {A{L},L=1,N}

SIML 560
__SIML STO
SIML 580
_SIML 590
SIML 600
SIML 610

5 FORMAT(GX,10Fb6. 41
DO 60 L=1,N

STML 620
_ SIML 630

60 X(L)I=A(LI*SDN+X(L) - T SIML &40
_... 1000 RETURN _ e _SIML 650
END SIML 660

x1ix -
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OF Poog qu,

C . _ i MATP 10
C T MATP 20
SUBROUTINE MATPRTIR,M,LVAR) _ MATP 30
DIMENSION R{L)+X(15),LVARIL] MATP 40
COMMOY KREADR, KPRINT MATP SO
C T T ﬂAYP 60
ol ttttttttttt\k#tt#a#tttttttt#tt#t*t##tt#t*tttt*t*ttt#t#ttttt#t‘#ttttttt MATP 10
cC = * MAT? AQD
__C * SUBRDUT]NE 4 AT PR T o e i = _HATP 9Q
C * s MATP 100
C * MATPRT pRthg OUT THE LOWER TRTANGULAR MATRIX X WHERE X IS STOR- = MATP 110
C & ED INMDNE 1, SEE REFERENCE LISTED IN SUBROUTINE PREGEN. * MATP 120
C = ) ) * MATP 130
C #6250 s REB 00 eh bk AR RRARERRY AR AR REkR e Rk kAb RE Ak Tea h b kR bk kbdER A RRR R MATD |40
c MATP 150
"'C-L0OP THRU AS MANY TIMES AS NEEOED TO PRENT WHOLE MATRIX, EACH TIME MATP 140
C-PRINTING 15 COLUMNS BY NRO ROWS. ' MATP 170
C MATP 180
B Ni=l . e ~ _MATP 190
- "N2=19 MATP 200
110 [F {N2-M) 100,100,10 o B __ MATP 210
10 N2=M MATP 220
100 WRITE IKPRINT,1) (LVARILV),LV=NL,N2} MATP 230
1T EORMAT('0', 2X, 1517 MATP 240
__________ WRITE (KPRINT,2) . o  MATP 250
2 FORMAT{'0O"') MATP 260
c . L . , .. ... WATP 270
C-PRINT OME ROW AT A& TIME. MATRIX R IS MODE l, UPPER TRIANGULAR. MATP 280
C-THEREFORE REVERSE SUBSCRIPTS TO MAKE LDHER TRIANGUL AR« MATP 290
< " MATP 300
_ DD 20 LROW=NL,M _ o i o ~ MATP 310
If (LROW=NZY 21,21,22 MATP 320
21 LIMIT=LROW . - MATP 130
GO TQ 23 MATP 340
22 LIMIT=N2 MATP 150
23 0=0 T MATP 1A0
. DO 30 LCOL=NL,LIMIT - MATP 370
L=L+1 MATP 330
CALL LOCULCOL LROWsKsMeM, 1} MATP 1390
30 X{LY=RUK) MATP 400
20 WRITE {KPRINT,3) (LROWs(X{K)sK=1sL}) MATP 410
T FORMAT(LX,13,2X.L5F743) 7 MATP 420
NL=N1+15 . MATP 430
N2=NL+14 MATP 440
[F {M-NL) 100C,1104110 MATP 450
1000 RETURN MATP 4560
END MATP 470
/’.
ORIGIV4y;



” c V. - . — pam— - - e e e wim wmn we s m s — USPT
< . _ e e . yepT
SUBROUTINE USPECT{R,T4N +MeB.NBANDSSTD,JPRINT, JPLOT.PHASE.BAN, USPT
1 BANDS , AM%AM&.TNAME.pHNAME.xNAME.JDUMAN.BANAME) USPT
H‘Cll'llll”‘ T\II. i Il‘ll'l)‘llis|u(i’lf ’i‘.iSEil"ﬂ\N| ihBANDSlllcAHNAHEiUUJPT
1,TNAHE(1!.PHNAMEIII-XNAHE(l}.BANAHF{I! UsSPT
COMMON KREADR.KPRINT useT
¢ USPT
R 22T T RTIIL SRR ISR ISR 2SR RR S 22 23R R R el Rt Rt R st Rl R ] )] uUseT
C = ’ C ® USPT
C SUBROUTINE U S PECT useT
C = ) . * UsSPTY
C * USPECT CNMPUTES THE UNIVARIATE SPECTRUM BY MULTIPLYING THE CQORR- * USPT
C ® FELATION OF THE TIME SERIFS WITH A SIN OR COS PREDICTDR BY THE * USPT
C * RATIO OF STANNARD DEVIATIONS OF THE Twd. THIS IS DONE FOR EACH * USeT
‘C * PREDICYNR. LET R=THE CORRELATION OF F{T) WITH A SIN OR COS WAVE #* USPT
C * OF SOME ARBITRARY WAVE LENGTH., LET S =THE STANDARD DEVIATION #* USPT
C % OF THE TIME SERIES ANO .707=THE STANDARD DEVIATION OF THE PRED- * usSeT
~C * ICTOR WAVE., THEN A{F}) = R#(S/,707} ® UYSPT
" C % AHERE A(FI=THE AMPLITUDE QOF THE COMPLEX SPECTRUﬂ AT Fo THE SIN ® UYSPTY
€ * AND COS COMPINENTS ARE COMBINED AT EACH WAVE LENGTH AND PHASE * USPT
€ * ANGLE [S COMPUTED. T-VALUES ARE ALSO COMPUTED FOR EACH BAND. ® ysSeT
€ * R=UPPER TRIANGULAR CORRELATION MATRIX, IN STORAGE MODE 1. SEE s USPTY
C & [BM PUSLICATION REFERENCED [N SUBROUTINE PREGEN. (INPUT) * USPT
C * T=VECYIR OF T-VALUES, (QUTPUTI * YSPT
€ * NOBS=NUMARER OF OBSERVATIONS. (INPUT) ® YseT
€ ® M=TOTAL NUMBER OF DATA VECTORS. M=NBANDS*2 + 1., ONE VECTOR FOR & USPT
C * THE DEPENDENT VARIABLE AND TWO FOR THE SIN/CDS WAVES AT EACH WAVE® USPT
C ¢ LENGTH., (INPUT), B=VECTOR OF SPECTRUM ESTIMATES. (OUTPUT} * USPT
T ¥ T NBANDS=UENGTH UF VECTORS T.8 AND PHASE. {ENPUT) : * usey
C * STD=STANDARD DEVIATIONS OF ALL VARTABLES. (INPUT) i} ® yseT
C * JPRINT=PRINT CONTROL - SEE MAINLINE. (INPUT) * UseT
C * JPLOT=PLAOT CONTAOL = SEE MAINLINE. (INPUT) % YSPT
C * PHASE=VECTOR OF PHASE ANGLES. (OUuTpurv) * USPT
€ = * UseT
C ttttct##ttt##ttcttttttt#*tt*t#ttt#ttttt*tt#ttttttttttt*#t*tttt#ttttt# USPT
LBAND=0 USPT
C useT
C-EXTRACT VECTOR OF CORRELATTONS BETWEEN DEPENDENT VARIABLE AND EACH USPT
C-PREDICTOR VARIADLE. useT
C - useT
T DO L0 t=2.M - UseT
CALL LOC{L L ,KOOL M, M, 1) _ UsepT
10 B{LI=R(KOOL) USPT
c _ use T
C-L00OP THRU THE SPECTRUM COMPUTATION NBAND TIMES. useT
C uspT
TUTUFRACTESORTIFLOATINSSYY — 7 UsPT
00 20 £=244,2 USPT
K= +1 useT
LRAND=LRAND+1 yset
c _ USPT
C-C0=C0S COMPUNENT OF SPECTRUM ESTIMATE usPT
TE=8I=SIN COMPONLNT OF SPECTRUM ESTIMATE UsPT

ORIGINAL, PAGE IS 11
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210
220

230

240
250
260
270
280
290
300
310
320

330

340

350

160
370
380
%0
%00

410

420
430
440
450
460

470

480
490
500
510
520

530

540



C~-TCsT~VALUE FOR COS COMPONENY UseT 550

TTESFEETVALUE FOR S IN COMPONENT T USPAT 560
c . [P - P - - . ———— e = - Us p T 5 7 0
' CO=B(L}*STOLL)/.TO7 ’ ) o I USPY 530
SI=RIK}«STDLLI/.TOT S S ~ USPTY 590
TC=BIL }sFACT/SORTIL. O~BILY%%*2) o Y USPT 600
TS=B(K)SFACT/SORT L, 0-B{K}*%2) ysPY 610 |
[ T ’ _ USPT 620
C-COMPUTE SPECTRYUM AMPLITUDE, T-VALUE AND PHASE ANGLE ... usSPT 630
c ' _ USPT 640
o  B(LBAND)=SQRT(CO**2 + SI1®¢2) o __USPT 650
T T(LBANDI=SQRTUITCH%2 ¢ TS5*%2) USPT 8560
20 PHASE(LBAND)I=ATAN(CO/ST) ‘ ~ USPT 670
C ) i USPT 680
___C-PRINT AND/OR PLOT IF DESIRED -  USPY 690
c ' ' USPT 700
N JPR=JPRINT-1 ) i ‘ o __USPT 740
T T UTTTAPL=APLOT ysPT 750
IF (JPR} 50,50,60 USPT 760
50 [F (JPLY 1CA0, 1000460 USPT 770
60 WRITE(KPRINT 1) - i o_uSPY 780
. L FORMATI*0O S I N G L E B AND SPECTRU MY UsPT 790
CALL OUTPUT{BANDS yBAN+B, T, PHASE NBANDS, AMNAME, TNAME ,PHNAME ~ USPT 800
T 1,BANAME, XNAME, JPRINT . JPLOT, JDOMANI USPY 810
1000 RETURN USPT B20
END usetT 830
! |
ORIGINAL PAGE, 15
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L ) _ PPIK 0O
[ oo - PPIX 20
) SUBROUTINE PPIKR(BsT,1S5AVE,NPEAK,NBANDS ¢S IGLEV) _PPIK 30
DIMENSION BILl}.TIL).ISAVELL) PPIK 40
C PPIK 50
_*“—t"iii"it&sttt*#ttattt#tttttmtt-ttttttttttttttttttttttttttt:tttttttt-tt- PPIK 60
. _C= _ B % PPIK 70
C = SUBROUTINE P P I K R~ ’ * PPIK B8O
_.C» & PPIK 90
C = "PPIKR RETURNS THE VECTOR INDEX OF ALL SIGNIFICANT SPECTRUH PEAKS.* PPIK 100
C = B-INPUT VECTOR DF AMPLITUDE SPECTRUM ESTIMATES * PPIK 110
C * T-INPUT VECTOR OF TSVALUES FOR E€ACH SPECTRUM ESTIMATE * PPIK 120
) € * [SAVE-NUTPUT VECTOR OF INDEX NUMBERS OF SIGNIFICANT PEAKS ' '* PPIK 130
TTTCT T KPEAK-OUTPUT SCALAR - NUMBER OF PEAKS FOUND * PPIK 140
C = NBANDS-INPUT SCALAR - NUMBER OF BANDS IN SPECTRUM . _.._% PPIK 150
€C * SIGLEV-INPUT SCALAR - CRITFERION WHICH T-VALUE FOR A PEAK MUST * PPIK 1560
C % EXCEED IN ORDER T0O BE RETAINED  PPIK 170
€ = * PPIK 180
L C t#t##t#ttttt*t‘tttt#*ttt*ttttttttt###ttt#*#****l#I#####tttttt#t**ttltﬁPPIK 190
¢ PPIK 200
C—SEARLH FOR PEAKS. RETAIN *'SIGNIFICANT' ONES, BUILD TISAVE. ___ _____  PPIK 210
(4 PPIX 220
NPEAK=( PPIK 230
DO 10 L=2.NAANDS PPIK 240
IF (B{L-1)=-B{L)) 20.10,10 PPIK 250
T20 TF{9(L+1)-B(L)) 40,10,10 PPIK 260
. 40 IF (T{L)-SIGLEV}) 10+50.50 PPIK 270
50 NPEAK=NPEAK+1  PPIK 286G
ISAVEINPEAKI=L PPIK 290
10 CONTINUE PPIK 300
- RETURN . PPIK 310
END PPIK 320

ORIGINAL PAGE IS “
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< L e e i kRIY )0

c CRIT - 20

FUNCTION CRITRIRSQe«T+JCRITR,L} L ____CRIT 30

DIMENSION TU1) CRIT &0

C o _ CRIT S50

C s¥ssbscdsdbrissssdhhdanbbnphphbikbsbdhknhikdhhhnprnshpphhhpenhbstkcbhists CRIT &0

. e . _. ® CRIT 70

C = FUNCTION C R I T R - o - = CRIT 80

L= .- W™ CRIT 90

€C * CRITR SELECTS A CRITERIDON FOR THE SPECTRUM OPTIMIZATION BY PEAK = CRIT 100

€ * SHIFTING. SELECTS EITHER R—SQUARE NR THE APPROPRIATE T VALUE, = CRIT 110

C = - ® CRIT 120

c tt-tttttttttﬁt‘tttttttttt*#ttt#*t*t##ttttttt‘tttttttt‘#ttt*#t#*tttttt CFII? _130

¢ CRIT 140

_C-SELECT APPROPRIATE VALUE FOR CRITERION, CRIT 150

€T URSA-INPUT SCALAR - VALUE OF R-SQUARE CRIT 160

€ __T-INPUT VECTNR - T-VALUES CRIT 170

€ JCRITR-CONTROU DIGIT FOR SELECTION OF EITHER RSQ OR T(L) AS CRITERIONCRIT 180

I ___D=RS5Q AS CRITERINN . , CRIT 190

c 1=T-VALUE AS CRITERION CRIT 200

€ _L-INDEX YALUE OF VECTOR T CRIT 210

c CRIT 220

IF (JCRITR) 10,10,20 CRIT 230

10 CRITR=RSQ CRIT 240
GO0 TR 3} _ . CRIT 250

20 CRITR=T(L) CRIT 260

30 RETYUAN CRIT 270

END ' CRIT 280

liv -~
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c - L KSPT 10
c o o £SPT 20
SURRDUT INE (SPECTI(RTNeM,NPEAK,I5AV .RX'B_!JPR[NT'KBAR'STD'D'RSO' KSPT 10
LPHASE, BANNS.BAN) KSPT &0
DIMENSION ISAVE(LOO) JRULILTEL4RX(1),BI1) 4 XBAR(L)LSTD{L),0(L)s KSPT__50 _
) TLIPHASEL LY s BANDS( LYy BAN(L) sANSTULO) « ISAVI L) 4RY{LOO) KSPT 60
COMMON KREANR +KPRINT KSPTY 10
C-CONVERT 15AV TO ISAVE. FROM FREQ BAND VECTOR TO VECTOR OF SIN/CGS PAIRKSPT 80
C ‘ e ' e KSPT 90
98521 FORMAT ('0JKL=*,[5] KSPT 100
K=0 KSPT 110
DO 100 U=l NPEAK XKSPT 120
- K=K+l i - KSPT 130
TSAVE(K Y= 15AVIL)*2 KSPT 140
K=K+l - ~ KSPT 150
100 ISAVE(XI=1SAVE(K-1}+1 KSPT 150
C KSPT 170
C-SELECT SUB-MATRIX OF PREOICTORS ETC FROM R, ACCORDING TOD ISAVE. KSPT 180
c e KSPT 120
TTTTTTTTEALL ORDER(MLRe1 WK + ISAVE ¢ RX ,RY) KSPT 200
c. . . L ; o _ KSPT 210
"C-INVERT K=ORDER MATRIX OF PREDICTOR INYERCORRELATIONSs RX KSPT 220
c KSPT 230
CALL MINV(RX K DET BT} KSPT 240
~ IF {JPRINT-3) 300,400,400 KSPT 250
T 400 WRITE {KPRINT.7) DET KSPT 260
T FORMAT(*0D',/,'C DETERMINANT =1,E30.15}) KSPT 270
c ’ ‘ KSPT 280
C-COMPUTE REGRESSICNS{SPECTRUM) FOR NPEAK SIZED MODEL. KSPT 290
C T * KSPT 300
300 CALL MULTRINJK,XBARsSTD+DRX4RYsISAVE.B,SBesT,ANS) KSPT 310
T RSQSANS(2) w2 KSPT 320
c e KSPT 330
‘C-CONVERT SPECTRUM TO AMPLITUDES BY COMBINING SIN/COS, PUT INTD D, KSPT 340
C~ALSO CONVERT T, KSPT 150
C KSPT 2560
NFREQ=0 R ___KSPT 370
DO 200 L=1l.K.2 KSPT 380"
NFREQ=NFREQ+1 - o o _KSPT 390
PHASE(NFREQI=ATANIBLL)/B{L+1)) KS5PT 400
BINFREQI=SORT(B(LI**2 + B(L+1)%%2) KSPT 410 o
700 TUNFREQI=SQRT(TILI®=®2 ¢ T(L+11%%2} : KSPT 420
10 RETURN e ___KSPT 430
 END KSPT 440

lv



c e e B . - . . - WOLT

- L . L —_ — e e 10
c ‘ MULY 20
SUBRIUTINE HUtTIlISAVE.NPEAK-NBANOS.RvT'NqH-RXuBoKBAR.STD-D.RSQ. MULT 30
L PHASE, BANDS 4 BAN) MULT 40
DIMENSION TSAVE(L)sR{NI4T{L)4RX{LI,BIL) o XBAR(L)},STOCLI,0(1),PHASE MULT SO
L (1)+BANDSCLY,SANTL) S KSAVEL 2001 +5(201,TSPEC(20) ,TPH(20) MULT 60
___ COMMON KREADR,KPRINT .. MWLT 7O
c _ _ MULT 80
C tttttt#t#ttttttt#ttttttttttttttt#ttt#t*ttltt*tt*tttt#tt#tf!A{!!:f‘_'f_‘_f_*_ _HUlT___ 90
C = ' ' * MULT 100
C » SUBROUTINE M U L T I * MULY 110
C = « MLt 120
_ L & MULT[ COMPUTES THE FULL SPECTRUM OF A TIME SERIES USING A K¢l = MY 130
¢« TBANDS MODEL WHERE K=THE NUMBER DOF PEAKS IN THE CPTOMIZED * MULT 140
€ = MODEL. THE EXTRA BAND IS THE WAVELENGTH IN QUESTION, THE OTHERS # MULT 150
"C# ARE THE SIGNIFICANT PEAKS. THE VARIANCE ACCOUNTED FOR BY & MULT 160
C ¢ THE SIGNIFICANT PEAKS [S THUS 'ACCOUNTED FOR® IN EACH ESTIMATE. * MULT 170
C * WHEN THE CURRENT BAND IS DNE OF THE SIGNIiFICANY PEAKS, A SKIP = MULT 130
€ * DCCURS., VARIABLES DEFINED IN HA!NLINE.,“W %= MULT 190
[l * MULT 200
c tttttttttttttttttttttttttttttttttt#ttttttt#ttttt*t*ttttttttttttttt‘tt MULY 210
Y MULT 220
C MULT 230
C-L00OP THRU ONCE FOR EACH FREQ BAND. NFMDD IS THE NUMBER OF SIGNICIC~- MULT 240
_ C-CANT PEAKS IN MODEL PLUS A CURRENT BAND. _MuLT 250
- MUALT 260
NFMOD=NPEAK+1 o MULT 270
777 D0 310 LF=1,NBANDS MULT 280
C ‘ MULT 290
C-CONSTRUCT NEW ISAVE VECTOR MULT 300
¢ S MULT 310
T T EALL BUILD(KSAVEJISAVELLF (NFHMOD,ISKIP.NPEAK) ' MULT 320
C , e __MULT 330
TTC-SxIP IF THIS RAND IS IN THE MODEL ALREADY MULT 340
c MULT 350
‘ iF (ISKIP) 320,320,330 MULT 360
c MULT 370
" C-BRANCH TO 330 IMPLIES THAT THE CURRENT BAND 15 ONE DF THE SlGNIFICANT MULT 380
C~-PEAKS. DO AN NPEAK SPECTRUM ANO PICK OUT CURRENT BAND. MULT 390
C HULT «00
330 CALL<SPECT{R,S+NyM,NPEAKs ISAVE RX,TSPEC, n.xana.sro.n RSQeyTPHs ~ MULT 41D
1BANDS , BAN) MULT 420
c ' , o MULT 430
"C-TSPEC CONTAINS ALL MODEL ESTIMATES. PICK THE ONE FOR LF,. MULT 447
c _ ... MuLT 4S50
DO 331 LLZ=1.NPFAK ' T T . | MULT 460
1F {LF-ISAVE(LLZI} 331,333,331 MULT 470
333 B{LEFI=TSPECILLZY HULT 480 h
- PHASE [LF)=TPH{LLZ) S MULT 490
T T THELR =SHLL) MULT 500
331 CONTINUE _ S o S MULT 510
GO TOo 3l0 MULT 520
c MULT 530

C-BRANCHTO 320 TMPLTES THAT THIS 15 A FULL NFMOD MODEL, 0O SPECTRUM  MULT

1vi
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S50 S

C-AND PICK OUT CURRENT BAND. MULT 550

MULT 540

320 CALLKSPECTIR.SeNe M NFHOD, KSAVE,RX, TSPEC, 0, XBAR, STO; DyRSQ, TPH,  AULT 570
1 BANDS,BAN) 7 : : MULT 580

D0 321 LiL=1,.NFMOD MULT 590

IF(LF-KSAVE(LLL YY) 321,322,321 MULT 500
322 T(LFI=S(LLL) . MULT 610

BLLFIETSPECLLLLT HULT 620
PHASE (LF}=TPH{LLL) ) MULT 630
7321 CONTINUE MULT 4640
310 CONTINUE , - _____MULT 650
~ RETURN _ ' MULT 650

END MULY 670

Opy, I lvit ot T



C ' BILD 20
SUBRDUT INE BUTLDIKSAVE, ISAVE,LFNFMOD,!ISKIP,NPEAK]} . slLp 30
DIMENSION KSAVE(L) »ISAVE(L1),ASAVE (30} RANCI30} BILD &0

c BILD 50

C LA 3] tttt#tt*tt#tttltttttt#itt#tt#t*####ttttttt*ttt*t;tttttttt‘tt*tttlt BILD 60

L . O, e i o ®BILD 70

C SUBROUTINE B U 1T L D BILD 80

~C * BUILD CONSTRUCTS VECTOR OF RANKED FREQ BAND NUMBERS GIVEN A _* BILD 90

C ® PARTICULAR MODEL AND A CURRENT FREQUENCY, * BILD 100

€ * KSAVE - QUTPUT VECTOR_TO BE BUILT * gILD 110

C ¢ {SAVE - INPUT VECTOR CONTAINING NFREQ SIGNIF PEAKS ' * BILD 129

€ *® LF ~ INPUT SCALAR ~ NEW FREQ BAND TO BE ADDED (CURRENT ONEI = BILD 130

C¢  NFMOD - INPUT - NUMBER OF FREQ BANDS IN NEW MODEL = BILD 140

€ »  ISKEP - OUTPUT CONTROL DIGIT TO KEEP FROM COMPUTING ESTIMATE _ * BILD 150

C = OF 3INE NF THE OLD PEAKS AGAIN & BILD 150

C NPEAK - INPUT - NUMBER DF FREQ BANDS IN OLD MODEL & BILD 170

cC = ' * BILD 180

%{;_ﬁﬁitj#t_*:t#tttttttt*tt#t*t#ttttt#*tt*t#t*tt#tt#t#tttt#i*t#t*ttttttt*t't BI1LD 190

o BILD 200

C-SEE IF LF IS ALREADY IN MODEL ‘BILD 210

c BILD 220
DO 10 L=1,NPEAK BILD 230
TF(LF - ISAVE{L}) 10,99,10 BILD 240

10 CONTINUE o o - o BILD 250

C ' BILD 260

___L-STORE VECTOR OF FSAVE.RLH§_LfujNIQwASA!En}NELBéNKMLIz_MRANKMETOBED,leBILD 270

€-VECTOR RANC : 8ILD 280

¢ 8ILD 290
DO 20 L=1.NPEAK BILD 300

20 ASAVE(L)I=ISAVELL) _BILD 310
T ASAVEANFMOD Y=LF 8ILD 320
- CALL RANK[ASAVE,RANC,NFMOD)_ ___BILD 330

c : BILD 340

C~-BUILD KSAVE OF RANKED FREQ BANDS BILD 350

BILD 360
o 00 30 L=L.NFMOD . 81LD 370
X0aL=RANCI(L) BILD 380
30 KSAVE(KOOLY=ASAVE({L) ~ BILD 390
1SKiP=0 BILD 400
GO TO 100 - BILD 4170
99 1SKIP=1 - BILD 420
100 RETURN i . __BILD &30
END BILD 440
;. 1viid
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_C B ___outP 10
—¢ U ouTe 20
N SUBROUTINE QUTPUT (BANDS +BAN,B,T,PHASEyNBANDS AMNAME, TNAME, PHNAME, OUTP 30
LBANAME , XNAME L JPRINT, JPLOT, JDOMAN) OUTP 40
DIMENSION BANDS{1),BANM{L)+BC(L},T{L),PHASE(L),AMNAME(L},TNAME(L)s OUTP 50
IPHNAME (1) ,0ANAMEL 1)y XNAKE (L} ouTP &0
COMMON KREADRKPRINT o - _outP 70
N o - OQUTP BO
C tttttttttttt:uttt-st*tt#ttttttttttttttttttttttﬂntttttttt-ttt#ttttt-ttt guTe 9a
R AR T * QUTP 100
C = SUBROUTINE O U T PUT ®= QUTP 110 »
T = T * QUTP 120
C * OUTPUT PRINTS AND/OR PLOTS SPECTRA WITH DOCUMENTATION. . _ % 0utP 130
TG e % OUTP 140
C ttttttttttt-a*ttt*tt#t###tt*ttttttt*tt#t#tttttt#t#**#ttttttttt#ttttti? ouTP 1590
[ oUTP 1460
C-PRINT OUT DOCUMENTATION AND YECTOR ORDER IN APPRUPRIATE DOMAIN) QurTe 170
C-FIiiD SCALE VALUES AND PLOT ouTe 180
C - _OUTP 190
T TTTTOPI=6.28318 ) DuUTe 200
BTOPL==TOPI o o outTeP 210
T BMAX=B (1) ) QuteP 220
DO &4 LBAND=2.NBANDS QUTP 230
IF (BMAX-BI{LBANDY) 68 .,64,64 quTe 240
68 BMAX=BULBAND} ___oute 250
T b4 CONTINUE QuTP 260
. TMAX=T{(1) . B ouTP 270
T T p0 66 LBAND=Z,NBANDS ouUTP 280
[F (TMAX-T(LBAND}} 67466466 __ouTe 290
&7 TMAX=T{LBAND) oUTP 300
66 CONTINUE o aute 310
TTTTTTTO1F (A00MANY 60,6050 DUTP 320
c ) e OUTP 330
T TC-~REVERSE VECTORS IF FREQ DOMAIN IS USED - PRINT = REVERSE AGAIN. gqutTe 340
C . : ' ' ouUTP 350
50 CALL REVIB,NBANDS) QUTP 350
CCALL REVIT.NBANDS) ~ __ouTe 370
- CALL REVIPHASE (NB8ANDS] OUTP 380
IF (JPRINT} 52,52451 S ... outp 2390
T7 851 WRITE {KPRINT.2) ' QUTP 400
2 FORMAT('OFREQUENCY * 45X+ AMPLITUDE® 45X T-VALUE® 48Xe"PHASE® /"0’ JOUTP 410
B 55 LBAND=1,NBANDS QUTP 420
55 WRITF (KPRINT,3} BAN(LBAND),B{LBAND).TILBAND),PHASE(LBAND] QuUTP? 430
T 3 FORMATIFI0.315X+F9.345XeFT<3:5XK+F8.3) DUTP 440
52 IF {JPLOT) 54,54,53 oUTP 450
53 CALL PLOTZ(8 +BMAXs0.0yTyTMAX 0. 0sNBANDS 4BAN,AMNAME,TNAME, BANAME) OQUTP 4560
CALL PLOTZ(PHASE,TOPI,BTOPY,T,TMAX, 0. 0o NBANDS,BAN ,PHNAME, TNAME 4 QuUYP 470
T BANAME) OQUTP 430
5S4 CALL TEVIB,NBANDS) - i QUTP 491
"CALL REV(T,NRANDS) guTP 500
CALL REV{PHASE.NRANDS) L . QUTP 510
GO TO 100 OUTP 520
60 1F (JPRINT) 62,62,61 outP 530
- 61 TWRITE (KPRINT, 41 QUTP 540

| "% Pt .
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4 FORMAT( 'OPERIOD

¢, 5Xs "AMPLITUDE" ,5Xs " T=VALUE® 48X, ' PHASE" /40" JOUTP

550 __

DO 65 LBAND=1,MBANDS , auTe 560
65 WRITE (KPRINT,3) BANDS(LBAND}BILBAND)}, T(LBAND),PHASE{LBAND) _DUTP S7T0
62 IF (JPLOY) 1C0.100,63 : QUTP 580
63 CALL PLOT2(BsBMAX:0.0,T+TMAX 400, NBANDS s BANDS, AMNAME, TRAME , XNAME) OUTP 590
CALL PLOTZ(PHASE,TOPT8TOPT+T4TMAK,0.04 NBANDS s BANCS ¢ PHNAME,TNAME, OUTP 600
1 XNAME) , OUTP 610
100 RETURN QUTP 620
. -, | _OUTP 630

1x



C I . PLY2 10
c _ PLYZ 20
SUBROUTINE PLOT2(Y1, YMAXL,YMINL,Y2, YHAXZ, YMINZ NP, XAXYNAML, PLT2 30

1 YNAMZ, XNAM) ‘ PLY2 40
DIMENSION Y1€13,¥211) LINECIEL I, XAXCL)s XNAMIS }o YNAMLID)»YNAM2(9) PLT2 59

COMMUN KREADRKPRNT . PLTZ 60

DATA KBLNK/® 1/ +KSORD/*.*/ 4 KAL/V+*/4KPLOT/*"/ ... ..eLT2 71O

e PLY2 B0
_C=-=PLOT2 GENERATES TWO OVER/UNDER  GRAPHS PER PAGE AND CALIBRATES . PLT2 90
"~ CZ-THEM. YL=VERTICAL VARIABLE 1, YMAX1l, YMINI=VERTICAL PLOT LIMITS. PLT2 100
C--Y2, YMAX2, YMINZ=SIMILAR FOR SECON VARUABLE, NP=NUMBER OF POINTS, PLTZ2 110

== XAX=X AXIS (COMMON TO BOTH VAR TABLES). ' : PLT2 120
WRITE (KPRNT,2) YNAM1 , YNAM2 , XNAM PLTZ2 130

T2 FORMAT{'1* 7 TS, 117 TS5,0%9,T25,0% , TBO,"#*/ T5,%%*,T25,

tesaepLT2 140

B LeTBO, tanar/ T3, thekss? TIB, "'Ekkdsbhuniks L 9AA,TT3, ' 0eksknsseins PLY2 150
""""" 2:9A4/ T4 tuxer (T25, thwke, TBD Y4kt /TS5, 141, T25, 000 T80, '#*/1X,5441PLT2 160

[ L PLY2 170
C--GENERATE SCALE FACTORS PLT2 180
o SKAL1=50.5/(YMAXL-YMINL) o _ PLT2 1%0
' SKAL2=S0.5/7 (YMAXZ-YMINZ) PLTZ 200
_ C==GENERATE CALIBRATION AND CUTPUT IT. o PLT2 210
CALOL = YMINL PLYZ 220
CALOZ = YMINZ PLY2 230
CALL = vMaxl PLT2 240
) _ CAL2 = YMAX2 - PLTZ 250
CALS1=YMAXLI-{.5%{YMAX1~YMINL])) PLT2 260
ﬁAA_“_mgAL52=YMAx2-(.5t(YMAXZ-YMINZ)' L L PLTZ 270
- WRITE (KPRNT,1) CALO1,CALS51,CAL1,CALO2,CAL52,CAL2 PLTZ 280
L FORMAT (' 1,E}g,ggggg,glgg1,4.Flz.#.F23.4.F24.4t PLTZ2 290
TTC=-GENERATE VERTICAL AXIS AND QUTPUT IT PLT2 300
DD 10 L = tslll L PLT2 310
10 LINE(LY = KBORD PLTZ 320
O LINE(1) = KAL R ____PLT2 330
LINE(26) = KAL PLT2 340
LINE(SLY = KAL PLY2 250 B
LINE(BLY) = KAL PLYZ 340
LINE(S6) = KAL o S PLY2 370
LINF{1l11l)= KAL pLY2 380
00 20 L=52.60 - N o ..PLT2 390
20 LINELL) = KBLNK PLT2 400
_WRITELKPRNT,4) LINE PLYZ2 410_
4 FORMAT(INX.111A1} . PLTZ 420
c i N CPLYTZ 430
‘C--DECIDE HOW MANY LINES BETWEEN POINTS PLTZ 440
NWIDE = 32/NP - . B PLT2 450
C PLT2 460
C--L00P FOR NUMBER OF POINTS, EACH TIME PLOTTING A PDINT AND NWIDE SPACEPLT2 470 _
TTTTTTDO 30 LP o= 1y NP _ PLTZ 480
¢ : I o _PLT2 490
“Ci-CLEAR LINE AND GENERATE GRID POINTS PLTZ 500
pnosn o= 1,111 . N L pLTZ 510
&0 LincilL i = KBLNK PLT2 529
LINE (1)=K30RD _ PLT2 530 __
TLINE( 76 )=KBORD PLT2 540

1xi



LINE(51)2KBORD

PLT2 550

LINE(&L)=KAORD PLT2 560
o L INE(86}=KBNRD _ PLT2 STO
LINE(1111=KBORD PLT2 580
_____ c [V .. PLT2 590
C--TEST FOR OVER MR UNDER RANGE AND TRUNCATE OUT-OF-BOUNDS VALUES PLT2 600
IF (Y1 (LP}-YMAX1) 2000, 2000, 2100 PLYZ 610
2100 YA = YMAX1 PLTZ 620
GO TO S100 L PLT2 430
2000 IF(YL(LP)I-YMINL)S000, 5200, 5200 PLT2 640
5000 YA = YMINL o PLT2 650
GO TO 5100 ~ PLYZ 660
5200 YA=Y1(LP) PLT2 670
5100 [F (YZ{LPY-YMAX2} 200, 200. 210 PLYZ 680
210y = YMAX2 PLT2 490
TGO T 510 PLT2 700
200 [F {Y2{LP)-YMIN2} 500, 520, 520 PLT2 710
500 Y8 = YMIN2 PLYZ T20
GO0 TQ 510 PLTZ 720
520 YB=Y2(LP) PLT2 T40
_£ PLT2 750
C——NOW GENERATE POINT INDEXES PLT2 760
510 K1 = (YA ~YMINL}*SKALI+1.0 PLT2 770
K2 = (YA ~YMINZI*SKAL2+61.0 PLY2 780
LINE{K1}= KPLOT PLTZ 790
LINE(KZ1= KPLOT PLTZ 800
L - _ e PLT2 81O
C-=0UTPUT HDRIZONTAL SCALE VALUE AND LINE PLY2 820
~ WRITE {KPRNT ,3) XAX{LP),LINE ___ _PLY2 830
3 FORMAT (1X¢F 8.4, 1%Xe111A1) PLT2 B840
C PLT2 850
T C-=CLEAR LINE AND GENERATE BLANK LINES FOR SPACE PLT2 850
N IF (N4IDE} 30,30C.110 PLT2 870
i "‘110 DO 95 L=1,111 PLTZ2 B8O
95 L INE{L ) =XBLNK o _PLTZ 890
TTTTTTTTOUULINE {11 =KBOARD PLT2 900
LINE(S1)=K30RD PLT2 910
UINE(261=K8NR0D PLT2 920
LINE(61)=XBORD ) _ PLT2 930
B LINEL86)=KBORD - PLT2 940
LINE(L1L1}=KBORD o _PLT2 950
C PLT2 969
C--0UTPUT PLAIN LINE PLTZ 970 _ .
T Tpo 90 LO0P=1,NWIDE PLTZ 980
90 WRITE [(KPRNT+&) LINE I PLT2 990
30 CONTINUE PLT 21000
-~ e PLT21010
C--GENERATE RIGHT BGRDER AND OUTPUT PLT2192D
, Go 50 L = lselll ' PLT21020
EOTLINELLY = KBORD PLTZ2L040
LINE(L)Y = KAL i PLT21050D
LI 712601 = KaL PLT21060
LINE(SLY = <AL PLT 21070
LINF(61) = KAL PLTZ21080
LLNECBG) = KAL i PLT21070
- TLINECLLD) = KAL PLY21100

S 1lxii



DG 80 L= 52,60

80 LINE (L) = KBLNK

WRITE (KPRNT,4} LINE

pPLT2L110
PLY21120
PLT21132

~ CWRITE T T pLT 21140
| Rer B - . PLT21150

lxiid



C L __Yoth 10
c : TOTM 20
5 _ SUBROUTINE TOTAMIXeNsNPEAK, [SAVEsM,PHASE.B,AMPY _  TOVT® 30
DIMENSTION X{1},ISAVE(Ll},PHASE(L1+B(1) TOTM 40
C TOTM 50
[ t*####ttttt#tttt#t#*tttt#ttttt*tttttttttt*tittt#‘tttt*t#tt#t*tt“tttt TCTM 60
A , R %™ TOTM 70
C* SUBROUTINE T O T A M * TOTH 80
_C* = TOQTM 90
“C* TOTAM COMPUTES THE RESULTANT AMPLITUDE OF “THE SUM OF NPEAK SIN- * TOTM LCO
L » SOIDS WHICH HMAVE THEIR AMPL ITUDES AND PHASES DETREMINED BY THE # TOTM 110
T %  CALUING PROGRAM., TOTAM STMPLY SELECTS THE APPROPRIATE SINE * TOTM L29
C # AND COS INE WAVES FROM X. WEIGHTS THEM, SUMS THEM ANQA]HEN,COQ:"v!(TGTH 130
T % PUTES THE AMPLITUDE OF THE SUM. ' & TOTM 140
C* WARNING  —mw--e- THIS WILL DESTROY ROW 1 OF X WHICH __* TOTH 150
C » CONTAINS THE ORIGINAL DEPENDENT VARIABLE. ® TOTM 160
c = : % TNTM 170
C ttt#ttt!t#ttt#ttttttttttt*ttt##tttittt*ttttttt#tt#t#tt#t*ttt#*t#ttttt TOTM LBO
_C TOTH 190
TE<U00P THRU THE FOLLOWING NFEAK TIMES TO CREATE THE RESULTANT WAVE INX TYOTM 200
C o _ _TOTHM 210
DO 100 LP=1,NPEAK JOTM 220
= ISAVE(LP) TOTH 230
KC=K&2 TOTM 240
 KS=KCel o 3 - o __Y0TM 250
C TOT™ 260
C~THE FOLLOWING COMPUTES THE PROPER AMPLITUDES FOR THE COSINE AND SINE TOTM 270
TTC=COMPONENTS, BASED ON PHASE AND AMPLITUDE ESTIHATES. -TOTM 280
[ TOTH 290
pC=1.0 TOT™ 300
PC=PC/UTANIPHASEIK DY)+ PC) o - _TOTM 310
TTTTTTTT peapCeTAN(PHASE (KD} T TOTM 320
c , ) e e S TOTM 330
TECSSELECT SINE AND COSIND VALUES FROM X A , TOTM 340
C-SELECT SINE AND COSINE VALUES FROM X, SUM AND PUT INTO X. ROW 1. TOTM 350
C . TOTM 3460
DO 100 L=1.N o . _ _TOTM 370
T CALL LOCI{KC oL o dsMeNsO) ‘ TOTM 380
L CALL LOC(KS¢L+T MeN. Q) U TOTM 390
100 X(LI=X(JV1ePC ¢+ X{TH8PS TOTM 400
c N B TOTM 410
C—COMPUTE APULLITUDE OF RESULTANTY - TOTM 420
C : ~ e o CTOTM %30
’ §%X=0.0 TOTM 440
_ DO 10 L=1.N i B i i _TOTH 450
10 SX=5n+X{L) TOTM 460
SX=SX/FLOATIN) TOTM 470
§X5=0.0 TOTM 480
DO 20 L=l«N .. YOTM 490
20 SXS=SKS+{XILI-SX}*%2 TOTM S00
AMP=SIRT(SXS/FLOATIND} i TOTN 510
RE TURN TOQTM 520
END YOTM 530
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SUBROUVINE DATA :

T RETURN T '_

END

lxv



NOTE: The following IBM Scientific Subroutines must

be included in the program:

CORRE, LOC, ORDER, MINV, MULTR, RANK
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S e " B aAT AR

c | o _SPT

2 o o R lo
o $PYT 20
Ctttttttttm&#tttllt##tt#t*ttttllt#tl**t#ttittttttt#ttt#*t#t#tttttttt#tttt SPT 30

 CHRRERR AR SRR R ST SRR BRSNS CRERER RS A ERARRR AR AREAR S E AR RS 0h xS SPT 40

o SPT S0
C ‘ ‘ SPT 60
____ DIMENSION BANDSI( 50),BAN{ 501 ,PEAKS(50} PHASE(SOI.AMNAHE(?! TNAME SPT 70
1(9I.P4NAHE¢9)gBANAMElS!1XNAHE(5l LVAR!IOOI.!SAVE([OOI SPT 80
C : SPT 90

TTTC-THE FOLLOAING DIMENSION MUST BE EQUAL YO OR GREATER THAN SPT 100
C- NOBS*{NBANDS*2+1) SPT- 110
C SPY 120

DIMENSION X{30000) ' R ) SPT 130

e T o st - SPT 140

_.C=THE FOLLOAING DIMENSIONS MUST BE EQUAL TO OR GREATER THAN NBANDS®2+41 _SPT 150
c SPT 160

DIMENSTON X3ARUIN0)STOLLO0},B{L00),D(100),T1LQO) ST 170
C $PT 180
__ C-THE FOLLOWING DIMENSION MUST 8€ EQUAL TU DR GREATER THAN. .~ SPT 190
C- M*M, WHERE M=242NBANDS+] SPT 200
B o - _SPY. 210
DIMENSION RX(10000) sSPT 220
C ' . SPY 230
C-THE FOLLOWING DIMENSION MUST BE EQUAL TO OR GREATER THAN (M+1)%*M/2 SPT 240
L . ' . 5PT 250
' DIMENSION R(5050) - , SPT 260
_____COMMON KREADR,KPRINT o __SPT 270
DATA AMNAME/ "AMPLY,*ITUD®,'E ES', 'IMAYI J0E, 1, v, e SPT 280
1f, 0 '/ _ ' SPT 290
DATA  TNAME/ TT-VA' 4" LUE.*¢? " T Vet - W ty SPT 3200
1e, s , _ . sPT 310
T DATA PHNAME/SPHASTLVETES  CTIMAY, TTES VT e e? f+f . SPT 320
L, 4 . e e - , ... .SPT 330
'_—*“““”“DATA BANAMEZ *FREQY 4 "UENCt, 'Y L v vy "SPYT 340
DATA XNAME/PPERI*,'QD ', LA 1,10 s _ SPT 350
KREADA=S T _SPT 30
KPRINT=6 . e e e e SPT 370 .

e o7 SPY 380
C-READ IN CONTRDL DIGITS AS FOLLOWS AND PRINT THEM OUuT. . spT 390

TT7C JDOMAN-DOMAIN OF ANALYSIS. 0O OR BLANK=PERIOD, 1=FREQUENCY. SPY 4950
C__JBANDS-HIW VECTOR 0OF FREQUENCY DR PERIND BANDS WILL BE DBTAINED. ___SPT _4t0
C 7 OR BLANK=GENERATE ACCORDING TO LIMIYTS SUBSEQUENTLY READ TNs SPT 424
C 1=READ IN A VECTOR OF BANDS TO BE USED FROM CARDS. . $PT 430

T C NBANDS-HIW MaNY FRFQUENCY OR PERIDD BANDS WILL BE USED. . SPT 440
C NOBS-THE NUMBER OF OBSERVATIONS IN THE DATA VECTOR N SPT 450
B JANALY-HOW THE DATA SHALL BE ANALYIED. ‘ T SPT 440
C J 0OR BLANK=D0O UNIVARITATE SPECTRUM, SEARCH FOR BEST K~VARIATE SpT 470
C , MODEL SPT 480
c L=SIMPLY DO UNIVARIATE SPEC TRUM ' SPT 490

R 2=D0 K-VARIATE SPECTAUM ACCORDING TO MODEL PARAMETER READ IN SPT 500
C JDATA-TELLS SURROUTINE DEPVAR WHERE TO GET DATA. SPT  S510
C 0 UR BLANK=READ FROM CARDS ACCORDING TO FORMAT (L0X.,7F10.0) SPT 520
( =SGENERATE DATA FROM MODELING PROGRAM CALLED BY DATA. THIS SPT sS30
c MDODEL ING PRUOGRAM WILL "ASK FOR MORE CARDS . SPT 540

‘IS ha
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C JCRITR~SELECTS CRITERION FOR OPTIMIZATION OF K-VARIATE SPECTRUM, 550
C A 0R BLUANKEMULTIPLE R-SOUARED _ SPT 560
C i=T-VALUES . S _____5PT 570
TR JPRINT-PRINTOUT CONTROL DIGET o T $PT 580
C 0=0DONT PRINT ANY RESULTS e sPT 590
T “1=PRINT ONLY FINAL RESULTS } SPT 670
c 2=PRINT FINAL AND INTFRMEDTATE RESULTS SPT 610
[ 3TPRINT AS FOR 2 PLUS MATRICES, CORRELATIONS,ETC FOR EACH STEPSPT 620
€ JPLOT-PLAT CONTROL DIGIT, - VALUES AS ABOVE EXCEPT FOR 3. . SPT &30
[ _ . : SPT 440
_READ {KREADR,1} JDGHAN,JBQ@QS@NB&§Q§1NQ§§54&EALIpJDATQ,JCRITR,‘”“MSPT_4650
1 JPRINT,JPLOT . SPT 660
1 _FORMAT (1615} SPT_ 6T0
WRITE (KPRINT,103) ‘ SPT 680
103 FORMAT ('] # & « * % % & PROGRAM PARAMETERS - * * * * & % % %*)  SPT 690
T WRITE {KPRINT,1)JOOMAN, JBANDS , NBANDS y NOBS ¢ JANALY ¢ JOATA, JCRITR, SPT 700
% JPRINT,yPLOT e e SPT T10
C _ SPY 720
C~KTOP =MAX NUMBER OF TIMES THE PROGRAM WILL BE ALLOWED TO TRY IMPROVE~ SPT 730
CoMENTS ON THE WHOLE MULTIVARTATE SPECTRUM. KOUNT IS THE NUMBER OF SPT  T40
_€-5UCH TRIES. R B ~__sPT 750
[d SPT 760
KT OP=4 ) o o spY 17O
KOUNT=0 SPT 780
C L . SPT 790
C—SET SIGLEV, THE T-VALUE FOR THE CRITERION OF ACCEPTANCE OF A PEAK. SPT- 890
___C-THEN DECIDE HOW TO GET VECTOR OF BANDS. . ___SPT _BlO
C . SPT B20
. SIGLEV=Z2.0 ‘ o ' = N ____8PT 830
iF (JBANDS) 100,100,110 SPT  A40
c i _ : SPT_ 850 _
T-READ TN LIMITS OF BANDS VECTOR IF JBANDS WAS O - GENERATE BANDS, SPT 869
"C-OTHERWISE GO TJ 110 AND READ IN BANDS FROM_CARDS. , .. .. spT aro
TTTCTT BANDLO-LOWEST FREQ. OR LONGEST PERIDD, AS APPROPRIATE TO DOMAIN. "$pT 880
C BANDEL-DELTA{FREU.} OR DELTAUPERIOD), AS APPROPRIATE YO DOMAIN, ~ SPT 890
TTTCT BANDS-VECTOR OF BANDS. ' R 5PT 900
c o _ - SPT  S10
100 READ [KREADR,2) BANDLD,BANDEL SPT 920
2 FORMAT {8F10.0) o N o N _SPT 930
T BANDS(1}=RANDLO SPT 940
DO 120 LRAND=2,NBANDS _ o .. .. SPT 950
TTTUUL20 BANDS(LBAMDI=BANOS{LBAND-1} + BANDEL SPT 960
GO TO 1130 - o - SPT 970 _
Ti0 READ (KREADR,2ZY (BANDSILBAND) ,LBAND=1+NBANDS) SPT 930
¢ ‘ SPT 9390
~"¢-CONVERT BANDS TO PERIDD DOMAIN IF ORIGINATED IN FREQ COMAIN, SPT 1000
. C-REVERSE THE DRDER DF RANDS SO AS 7O BE IN ASCENDING WAVELENGTH ORDER. SPY 1010
T C-ALSO GENERATE BAN, THE FREQ DOMAIN VECTOR 0If BANDS. ' SPT 1020
c o N SPY 1030
130 TF (J0OMANY 150,150,140 SPYT 1940
140 DO 141 LBAND=1,NBANDS I SPY 1050
BAN(LBAND)=3ANDS{LBAND) _ ' SPT 1060
141 BANDSILBANDYI=1.0/DANDS{(LBAND] ) i SPT 1070
o CALL REVIBANDS,NBANDS) SPT 10230
c - i SPT 1090
T CTGENERATE SIN/COS PREDICTOR MATRTX "AS PART OF DATA MATRIX, X. THEN SPT 1100



-

1110

.

C~READ IN DEPENDENT VARIABLE PARYT OF X. THESE DATA WILL THEN BE ENT- seT ‘
C-ERED INTO SUBROUTINE CORRE TD COMPUTE YHE CORRELATION MATRIX OF ALL SPY 1120
C-VARIABLES, o o SPT 1130
c B SPT 1140
150 M=NBANDS*2 & 1 . SPT 1150
CALL PREGENIX.RANDS,NOBS; NBANDS } $PT 1160
CALL DEPVAR(X,NOBSyJ4DATA, JDOMAN,JPRINT]) SPT 1170
€ . SPT (180
__C-GENERATE VECTOR OF VARIABLE NUMBERS FOR LATER USE, SPT 1190
[ SPT 1200
- DO 155 LV=1,M SPY 1210
155 LVAR(LVI=LY SPY 1220
CALL CORRE(NOBS ¢M LeXoXBAR STDeRXsR+8:0+T) S5PY 1230
c SPY 1240
___C-SET TOPP, THE MAXIMUM ALLOWABLE TOTAL AMPLITUDE IN THE FINAL SPECTRUH SPY 1250
TTC-TOPP IS THE TOTAL AMPLITUDE OF THE F(T)+25 PERCENT. SPT 1260
c e L. e 5PY 1270
TOPP=STD( 1)+, 25%STDI L} SPY 1280
C SPY 1290
C~PRINT OUT MATRICES ETC., IF DESIRED SPT 1300
c o SPT 1310
IFUJPRINT~3) 151,152,152 SPT 1320
152 WRITE (KPRINT,5) S B _ _ o $SPT 1330
5 FORMAT('IM AT R T X OF CORRELATT ONGS +/s7 VARTABSPT 1340

ILE 1 IS THE DEPENDENT VARIABLE, ALL OTHERS ARE COSINE AND SINE WAVSPT 1350

2ES OF VARTOUS PERIUDS 474788, ' ==m=w ~=i 70 0%) SPT 1360
CALL MATPRT(RyM¢LVAR) : SPT 1370
[ SPT 1380
_ C-DECIDE ON PROPER DATA ANALYSIS PATH. SPY 1390 _
C SPT 1400
151 JANALY=JANALY+1 SPT 1410
GO T0 (200,400,600), JANALY SPT 1420
L — ' SPY 1439
P : SPT 1440
Cttttttttttttttt#*#tt#t*ttt*###*#t#*#ttt#*tt#lﬂlttttttt**tt#tttttttttttt SPT 1459
f,tttttttttttt#tttt#t**tt#t*t#tttttt#tt#ttttt#**t#**tttt#tttt*ttt#tttttt SPT 1440 ‘
c SPT 1470
¢ SPT 14480
__C-STATEMENTS 200-400 INVOLVE COMPUTATION OF OPTIMIZED K-BANDS SPECTRA  SPT 1430
¢ SPT 1500
C-FIRST COMPUTE UNIVARIATE SPECTRUM USING SUBRCUTINE USPECT. THEN FIND SPT 1519
" C~ALL SIGNIFICANT SPECTRUM PEAKS IN UNIVARIATE SPECTRUM. SPY 1520
c _ SPT 1530
200 CALL USPECT(R,T,NOBS, M .a.NBANDS.STD,JPR[NT.JPLUT PHASE,BAN,BANDS SPT 1540
1+ AMNAME , TNAME  PHNAME ¢ XNAME, JOOMAN ,BANAME } . i SPY 1550
CALL PPIKR(B,T,ISAVE, NPEAK.NEANDS-S!GLEV! SPY 1560
IF (NPEAK) 201,201,202 o ) o ___ SPTY 1570
7201 WRITE (KPRINT,661 T "SPT 1580
66 FORMAT('O%*s = = % NO SIGNIFICANT PEAKS FOUND #* #* # &%) SPT 1590
Gora 2000 7 7 SPT 14600
¢ . _ SPT 1610
C~NOW LOOP THRU AN OPTIMIZING PROCESS TRYING TO FIND LARGEST VALUE OF SPT 1A20
C-EITHER T OR R-SQUARE. THE BEGINNING OF THIS tOOP IS STATEMENT 210 5PT 1630
' SPT 1640
C~SET A VALJE OF CRIT=0. THIS WILL LATER BE USED_TO STORE THE JUST __SPT 1650
TETPRECEDING VALUE OF THE DPTIMIZATION CRITERTON. “ALSO INITIALTZE TRE ~ SPT 1460

- ‘s"- -
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C~VARIABLE MM =-1., MM IS THE DIRECTION OF PEAK SLIDING AS WELL AS THE

3 FORMAT (*0+%% % = = %W AR N [ NG * - JUST TRIED TO MOVE A PEAK INSPT 2180
1TO THE LONGEST PERIOD (LCWEST FREQUENCY) BAND. TRY WIDER SPECTRUMSPT 2190

T2 LIMITS ) SPT 2200
GO 7O 2000 SPT 2219
o SPT 2220
- - i T T .
o QRIGINAL PACE
QUALYN

BE POOR

C SPY 1670
T C-COUNTER FBR THE NUMBER OF STEPS. SPY 15630
c , L ~SPT 1890
202 LPEAK=L T SPT 1700
~ CRIT=0.0 S o e _..spTmIO
T T MM=0 h SPT 1720
210 CALL XSPECTIR,.T, NORS s M¢ NPEAK, ISAVE.RX, SOJPRINTQXBARier'D!RSQO SPT 173_0
TPHASE,, BaNOS,BAN] _ . SPT 1740
c N - ' - ;mwm"___spr 1750
T ESTEST FOR PRINTOUT o - : SPT 1760
c i SPT 1770
T IFCJPRINT- 3)208,209,209 5PT 1780
209 WRITE (KPRINT,5) RSO SPT 1790
& EORMAT i "OMULTIPLE SQUARED CORRELATION=',F3.4) SPT 1apo
WRITE [KPRINT.71 ____SPT 1a10
7 FORMATL® pERIOD/FREa.'.Tzo.-nnPLlTuoE'.Tao.'T VALUE'l SPT 1820
DO 216 LO=L,NPEAK SPT 1830
TKK=ISAVE(LO) SPT 1840
IF (JDOMAN) 212,212,213 SPT 1850
212 BB=BANDS (KK} SPT 1860
6O TD 214 e _ ____ . SPY 1870
213 BB=BaAN(KK) "SPT 1880
214 WRITE (KPRINT,8) BBy BIKKI,T(KK) i _SPT 1890
T8 FORMAT (2F12.4+F1l8.4) TSPT 1900
c SPY 1910
C-SELECT CRITERION FOR cunnuess OF FIT - CHECKX FOR IMPROVEMENT SPT 1920
___SPT 1930
THG8 IF (CRITRIRSQ T+ JCRITR,LPEAK)-CRIT) 220,220,230 SPT 1940
C .. spr 19s0
“TUESA BRANCH TO 220 IMPLUIES NON-IMPROVEMENT. ETTHER RESORE OLD VALUE AND SPY 1960
C-GO TO NEXT PEAK (221 OR 223}, OR TRY MOVING UP (222). ' SPT 1970
o . SPY 1980
220 IF (MM+1} 221,222, 2231 o e ..sPT 1990
I TSPT 2000
C-A BRANCH TO 221 IMPLIES THAT WE HAVE BEEN MOVING DOWN FDR 2 OR MDRE .SPT 2010
TTUE=STEPS, THIS IS THE FIRST NON-IMPROVEMENT. RESTORE JUST EDRMER VALUE SPT 2020
C-AND GO TD NEXT PEAK, SPT 2030
C SPT 2040
221 ISAVE(LPEAK)=ISAVEILPEAK)+1 : _ SPT 2050
- MM==1 . SPT 2060
B C LPEAKSLPEAK®L e ' ___SPT 2070
“' 1SAVE(LPEAK)=[SAVEILPEAK -1 TspT 20890
GO YD 300 SPY 2090
C . SPT 2100
C~A BRANCH T0O 222 IMPLIES FIRST MOVE DOWN AND NON-IMPROVEMENT, = TRY £PT 2110
TTC-MOVING SAME PEAK UP SPT 2129
.. C e e e et e e SPT 2130
222 MM=1 SPY 2140
ISAVE(LPEAK)=ISAVE(LPEAK]) ¢2 SPT 2150
IF (lbﬁ.VL(LPl- AKY-NRANDS} 30012259225 SPY 2160
225 WRITE (KPRINT, ) SPT 2170



C-A BRANCH TO 223 [MPLIES THAT WE HAVE BEEN MOVING YUP AND IT DIONT HELP,SPT

2230

T TC-RELTORE JUST PRIOR VALUE AND GO TO NEXT PEAK. SPY 2240

< _ B o _SPT 2250

TT223 (SAVE(LPEAKI=TISAVEILPEAKI~-1 SPT 2260

 MM=-1 R o .. sPT 2270

TTTLPEAK=LPEAK+] T SPT 2280

ISAVELLPEAK}I=[SAVEILPEAK) -1 SPT 2290

GO 70 300 SPY 2300

¢ e e | _SPT_2310

[ . o SPT 2320

C-A BRANCH TO 230 IMPLIES IMPROVEMENY. CONTINUE IN SAME DIRECTION,  SPT 23390

. (A T SPT 2340

230 IF (MM} 231,231,232 ‘$PT 2350

C , SPT 23460

C-A BRANCH TO 231 IMPLIES WE WERE MOVING DOWN, ~ CONYINUE SAME DIRECTIONSPY 2370 -

C SPT 2380

231 MH=MN-] o e _ SPY 2390

CRITSCRITRIRSQsT,JCRITR,LLPEAK) SPT 25400

ISAVE({LPEAK) =[SAVE(LPEAKI-1 _SPT 2410

TF ((SAVE{LPEAKI-1Y 234,234,300 SPT 2420

234 WRITE {KPRINT.4) SPY 2430

"% FORMAT('0O%% % « + W AR NI NG * - JUST TRIED TOD "MOVE A PEAK INTSPT 2440

10 THE SHORTEST PERIOD (HIGHEST FREQUENCY) BAND. TRY WIDER SPECTRUSPT 2450

2M LIMITSY) SPT 24560

GD TO 2000 SPY 2470

d SPT 2480

C-A BRANCH TO 232 IMPLIES WE HERE _MOVING UP, - CONYINUE SAME OIRECTION. SPT 2490

SPT 2500

232 MM=MM+1 $PY 2510

CRIT=CRITRIRSQ, T4 JCRITR,LPEAK) SPT 2520 .

ISAVELLPEAK )= SAVEILPEAK] ¢} SPT 2530

IF (ISAVELLPEAKY=-NBANDS) 300,225,225 SPT 2540

S S - .. SPT 2550

[ SAT 2540

C-STATEMENT 300 CHECKS TO SEE THAT WE ARE NOT OFF THE END OF THE [SAVE SPT 2570

TTC=VECTOR. I1F NOT, 0N ANNTHER K-BANDS SPECTRUM WITH NEW [SAVE VECTOR 5PT 2580
C~VALUES. IF WE ARE OFF THE END, COMPUTE A NEW FULL SPECTRUM USING A _ SPT. 2590

~—C-K=VARIATE MODEL. AUSO CHECK FOR VALUES OF TSAVE EQUAL TO EACH OTHER. SPT 2600

C-1F WE HAVE JUST MOVED INTO A ANOTHER PEAK, REDUCE NPEAK 8Y ONE AND  SPT 2610

T L-PACK THE VECTUR DDOWN AND START PROCESS OVER AT LPEAK=1. SPT 2520

(o R L CSPT 2630

. 300 IF (LPEAK-NPEAK) 320,320,310 T OSPTY 2640
E 320 [F {LPEAK-L) 322,322,321 SPT 2650

321 IF (ISAVE(LPEAK I =TSAVEIUPEAK-TF]) 322.323.322 SPY 2660

322 TF (LPEAK-NPEAK) 324,210.324 SPT 2670

ST 324 LF (TSAVE(LPCAKI-TSAVE(LPEAK®L) ) 210.325.210 SPT 2680

323 DO 330 LL=LPEAKLNPEAK e SPT 2690

T U330 [SAVE(LL-1}=1SAVELLL) SPT 2790

NPEAK=NPEAK=-1 SPY 2710

LPEAK=] SPY 2720

B MM=0Q i i SPT 2730

T CR1T=0.0 SPT 2740

GO TO 210 L SPY 2750

TTTTT325 NPEAK=NPEAK -1 ' SPT 2760

DO 331, LL=LPEAKNPEAK SPY 2770

331 TZAVECLLI=1SAVEILL +1) SPT 2780

. _ B xxi
- pACE B
- Mwﬁ o



LPEAK=1 SPY 2790

MM =( ) SPY 2800
CRIT=20.0 N - . I  e__....SPT 2810
TGO ta 2Lo T B ' o SPY 2820
(o : o ) , - SPY 2830
“—CaA BRANCH TO 310 OCCURS WHEN OPTIMIZATION OF THE X~BANDS MODEL 1s SPT 2840

C-COMPLETE. NOW COMPUTE A FULL SPECTRUM USING THE QPTIMIZED K-BANDS SPT 2850
C=MODEL . SEARCH NEW K-8 SPECTRUM FOR PEAKS AND SEE IF ANY NEW ONES TUR-SPT 28460
C-NED UP. IF SO. GO THRU WHOLE OP{[&I;A[!Q&_&QUT}NQ,AGAJN,W“mYUM;“_MVwJSPT 2870
e ‘ T T ’ SPT 2880
310 IF (JPRINT-3)360,361,361 ) ' i ___SPT 2890
341 WRITE (KPRINT.9) T $PT 2900

& FORMAT{YICOMPUTING SPECTRUM USING THE FOLLOWING - 8ANDS IN MODEL'} SPY 2910

. TF (JOCMANI362, 362,363 SPY 2920
362 DO 364 LO=1,NPEAK 5 SPT_2930
TTUKK=T1SAVEILD?Y SPT 2940
_36% WRITE (KPRINT,8) BANDS(KKY SPY 2950
"6D TO 380 ‘ ‘ © . SPT 2940
363 DO 366 LO=1,NPEAK SPY 2970 -
KK=[SAVE (LD} _ SPT 2980 '
366 WRITE (XPRINT,B) BAN{KK] I . 5PT 2990
350 CALL MULTIC(ESAVENPEAKyNBANDSsRsToNOBS, MeRX,ByXBAR,STDD+RS5Qy SPT 3000
1 PHASE,BANDS.BANY _ _ SPY 3010
KOQUNT=KOUNT +1 - ' SPT 3020
IF (KNOUNT-XYOP) 384,384,385 SPT 3030 _
385 WRITE (KPRINT,386) SPT 3040

386 FORMAT('LTHE PROGRAM IS PROSABLY CAUGHT IN A LOOP. TRY DIFFERENT SPT 3059

TTTTTTULINPUT PARAMETERS AND SUBMIT AGAIN®) . ‘ ‘ SPT 3060
GO0 TO 2000 o o - SPT 3070
TR BEL CALL PPIKR(S,T, [SAVE ,NPEEK, NBANDS +S IGLEV} - SPT 3080
[F {NPEAK-NPEEK} 311,4350,311 . SPT 3090

. 311 NPE_“A_KzNPEEK . SPT 3100
e LPEAX=1 ' i SPT 3110
T MM=0 _ . . . 59T 3120
__CRIT=0.0 R ‘ o ___sPT 3130

60 1O 210 o SPT 3140

SPT 3150

C
C~A STABLE STATE IN THE OPTIMIZING ROUTINE RESUTS IN A BRANCH TO 350. SPT 3169

C-OUTPUT RESULTS.- i o - ... 5PT 3170

R ¢ SPT 318D

350 WRITE (KPRINT,6T) o o o o  SPT 3190

=7 a7 FORMATL*D W U L T T PLE B AND S PELC TRUMY SPT 3200
CALL OUTPUT{ﬂ&NDS'BgﬂoﬁuflfﬂASEgﬂBANDS.AMNAHE.TNAME-PHNAHE- SPY 3210 _

TOANAME ¢ XNAME ( JPRINT,JPLDT , JDOMAN) SPT 3220

WRITE (KPRINT,6) RSQ - e .. . ... sPr 2230

- C SPT 3240

C-CHECK FINAL SPECTRUM FOR EXCESSIVE TOTAL POWER IN SIGNIFICANT BANDS. SPT 3250

~-& SPT 3280

CALL TOTAM{X,NOBS,NPEAK[SAVE,M,PHASE B, SUMB] SPY 3270

TF{SUMB-TOPP) 331,382,382 - ‘ SPT 3280

382 WRITE (kprRiNT,383) SPT 3290

383 FORMAT{ *1PRIGRAM FAILED BY FINDING TOD MUCH POWER IN THE SPECTRUM.SPT 3300
1%, /7. SUGGEST ALTERING PARAMETERS OF THE ANALYSIS, SUCH AS*./, SPT 3710
2! WSE WIDER SPECTRUM LIMITS, FILTER DATA, ALTER DELTAP, ETC.'} SPT 3320

g .

[ TSPY 3340

o pAGES
‘Bﬂﬁl‘?EL i
%Bg(;ooa av

381 GO_T0 2000 SPY_3330 _



C

CERNRAREAR T AR RIS ISR A FRDRA A RERDREXEREC AR ER XN SR ARG e ARk Rh ek Ik kA RRREe 2R SOT 3350
Ctt#ttt#tt*ttttt*t#tt#tttttt*lt*ttt#tt#tttttti#t#tt#tt#ttttttit#tttt‘*t SPY 3370
T 'SPT 3380
£ e - 5PT 3390
TTC-STATEMENTS 400-600 INVOLVE COMPUTATION OF THE § SlMPLE. SINGLE BAND SPT 3400
C~SPECTRUM ONLY. SPY 3410
[4 SPT 3%20
400 CALL USPECTIR.T.NOBS+MsB,sNBANDS,S5TD, JPRINT;JPLUTQPHASE,BAN.B‘NDS'_ SPT 3430
1 AMNAME . TNAME, PHNAME'XNAHE'JOOMAN.BANAHE) SPY 3440
GO TO 2000 SPY 3450 .
[+ SPT 3460
C ) SPY 3470
CREERRREXPHRRR A AR R XA RARKE R AR R KR REEREX X DA RAEE XN ESA R AR BN RERRREArAEs s SPT 3480
Corsdds bR ABEREERERRERRERRRERNERRBERREARBE AR BIRERRAR AR ERERERERRE RS L SPT 3490
C ) I SPT 3500
C e 5PT 3510
T C=-STATEMENTS 600-800 INVOLVE CDHPUTATIUN OF A SPEC!F!C %-BAND MODEL SPT 3520
CWITHOUT OPTIMIZATTON. SPT 3530
C SPT 3540
C-FIRST READ IN MODEL PARAMETERS, BUILD VECTYOR OF BANDS 1IN MODELs THEN 5SPT 3550
T C-COMPUTE SPECTRUM. * - ' ' SPT 31560
S SPT 13570
&00 READ (KREADR,1} NPEAK SPT 3580
READ [XKREADR.2) [(PEAKSILPEAK),LPEAK=1,NPEAK) SPT 3590
DO 410 LPEAK=]1+NPEAK .SPT 3600
DO 620 LBAND=1,NBAND SPT 3610
IF (PEAKS{LPEAK)~BANDS{LBANDY) 620:630:620 SPT 3620
$30 TSAVEILPEAKI=LBAND o SPT 3630
GO TQ 610 SPT 3640
620 CONTINUE SPY 3650
610 CONTINUE 5PT 3660
CALL MULTI(ISAVE,NPEAK+NBANDS,R+T4NOBSyMeRX,y B.KBARoSTD'D RSQ. SPT 3670
1 PHASE «BANDSBAN} SPY 3680
WRITE {XPRINT,.5) __SPT 3690
CALL OUTPUT{BANDS yBAN,B,T, PHASE,NBANDS.ANAHE,TNAHE'PHNAHE. SPT 3700
1 BANAjEpXNAWE.JPRINT:JPLDT,JDDMAN! S5PT 3T10.
WRITE I{XKPRINT.5) RSQ SPY 3720
__ 2000 sTOP L L 5pY 3730
"SPT 3740

SPY_3350

"END

e i s it 2 =
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C , REV__ 10
[ . T REV 20
L _ SUBROUTINE REVIX¢N) : i ____REY 30
T 7 T DIMENSION XU50) R REV 40
[ REV _ 50
[ET I T YT I TSI T t#t#tt!Hlttttttttttttttttttttt‘ttttttt##‘#ttttttttt‘.t REY &80
C* . I e i ... ¥ REY TO
C &  SUBROUTINE R E v _ * REV  AOD
C = ' ‘ : * REV 90
[ REV TAKES A vscron TAND REVERSES™ th ORDER. , * REV 100
C = ' * REV_ 110
[ lt‘tt#thttt##t*ttttt##ttt*t#tt#ttttttttttlt*tt*ttt*tttttlttt#tttttt* REV 120
C : - _ > - : . __REV 130
JaNel Lo REV 140
MID=N/2 : . ' ' : S - REV__ 150
DO 10 L=1.MID - ' _ REV 160
J=j-1 : . : REV__ 170
SAVE=X{L) _ ‘ " REV 1BO
X(L)aX(3) . . REV 190
10 X(J¥=5AVE , ' . _ : - o - REV 200
RETURN : ‘ ' e _REY __ 210
END . o - ‘ REV 220
|



_c e L DEPY IO
¢ o ‘ 0EPY 20
_ SUBROUTINE DEPVAR(X.NOBS,JDATA,JDOMANGJPRINTY ~~~~~~~~~ DEPY 30
TTTTTTTTT DIMENSION X(L) ' o o DEPY 48

COMMNN K REANR DEPY SO
[ - DEPV 50
C t‘ttttttttt*ttttttttttttttttttttt*tlttttt*titlttt##t‘###tt#ttttlttttt DEPY T0
s T T T * DEPV 80
C * SUBRODUTINE D E PV A R o . _DEPV 99
B R T ® DEPYV 100
C s DEPVAR EITHER REAOS 1IN an GENERATES (VIA SIMULA) . A DEPENDENT * DEPYV 110
T VARIABLE VECTOR OF LENGTH NOBS. THE DEPENDENT VARIABLE IS STORED* DEPV 120
~C ® INTO THE FIRST NOBS CELLS OF Xy A MATRIX OF VARIABLES STORED AS A# DEPV 130
C ® VECTOR OF COLUMNS., SEE SUBROUTIME PREGEN FOR RESY OF X. * DEPV 140
___c_t_ * DEPV 150
C tttttttt#tt#t#t*‘#*ttt*#***tt#tt#tttt*ttttt!t*#t*t##tt*#*t‘tttttittlt DEPY 160
C DEPV 170
C-IF JDATA IS5 O - READ FROM CARDS, (10X,7F10.0) DEPV 180
__C=IF JDATA 1S 1 = CALL STMULA WHICH GENERATES DATA USING A MONTE CARLO DEPV 190
C-SYSTEM ALONG WITH DETERMINISTIC DATA. SIMULA READS CARDS. DEPV 200
[ o S . . DEPVY 210
IF TJOATA} 10410,50 DEPV 220

10 READ (KREADRy1} (X(L).L=1,NOBS}) DEPV 230
1 FURMAT (10X, 7F10.0Y DEPV 240
G0 TD 20 o o DEPV 250
50 CALL STMULA{X+NOBS,JDATA,JOOMAN,JPRINT) DEPV 260
20 RETURN L DEPV 210
END DEPV 230
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c_ ~ e e e e e - _PRED 10

C PRED 20

_ SUBROUT INE PREGEN{X,BANDS,NOBS,NBANDS)} ... _PRED 130

DIMENSION X1} ,BANDSHL) PRED 40

C o PRED 50

C RS AR R R R R AR R AR R R R R AR RN AR R R AR R LR R R A AR SR ER ER TR PRED &0

C* . e . — % PRED__TO

€ SUBROUTINE P R E G E N . PRED 80

cCs_ . ....._% PRED 90

C ¢ PREGEN GENERATES THE STNE AND COSINE PREOTCTOR WAVES AND STORES # PRED 100

C * THEM IN MATRIX X. MATRIX X IS THE DATA MATRIX HAVING NOBS ROWS * PRED 110

C * AND M COLUMNS, HERE NOBS= THE NUMBER OF OBSERVATIONS AND * PRED 120

C ¢ BANDS [S A VECTOR OF PERICD VALUES IN THE SPECTRUM. « PRED 130

C* * PRED 140

C * MATRIX X IS STORED IN VECTOR MODE. SEE 18M SYSTEM/340 Sus- __# PRED 159

C % ROUTINE PACKAGE {360A-CM-03X) VERSION III, PROGRAMMER'S MANUAL, * PRED 160

C & PUBLICATION NUMBER H20~0205-3, PAGES 3-6, ESSENTIALLY EACH COL- * PRED 170

C * UMN OF MATRIX X IS5 STRUNG END-TO-END INTO ONE LONG VECTOR. ® PRED 180

cC s * PRED 190

C ¢ THE FIRST NDBS VALUES OF VECTOR {MATRIX) X WILL BE THE DEPENDENT * PRED 200

C * VARIABLE (SEE SUBROUTINE DEPVAR)., THE NEXT NOBS POINYS {(COLUMN + PRED 210

€ # TWO) WILL CONTAIN COS WAVE, BAND 1ls THE NEXT NOBS POINTS (COLUMN * PRED 220

C * THREE CZONTAINS SIN WAVE, BAND 1, ETC,. s PRED 230

[ £ PRED 240

C lttt#ttt#tttttttttttt*t#tt#t##*t*ttttt#tt#ttttmﬂl*tt*tttttttttttttttt“ PRED 250

c PRED 260

__ _C~CONVERT TO RADIANS/OBSERVATION AND LOOP THRU _NBANOS TIMES. ___PRED 270

€ PRED 280

L=NDBS PRED 290

B0 10 LBAND=1,NBANDS PRED 300

AFREN=6.28318/8ANOS((BANDY _PRED 310

TTEF=-AFREQ oo PRED 320

DO 20 LOBS=1,NOBS __PRED 1330

T T =L+ L PRED 340
EF=EF+AFREQ PRED 350

20 XILI=COS{EFR) PRED 360

EF=-AFREQ B N ~ PRED 370

77T pD 10 LODBS=1,N0OBS o PRED 38D

L=L+l ) o o ___PRED 390

T T T T T EF=EF+AFREQ - T PRED 400

10 X(LF=SIN(EF) PRED 410

C . PRED 420

C-X% CONTAINS THE VECTORS JF SIN/COS WAVES STRUNG END-TO-END. THIS IS PRED 430

¢ C-EQUIVALENT TO & MATRIX WHERE EACH SIN OR COS WAVE FORMS A COLUMN OF PRED 440

“ C-NOBS LENGTH. i PRED 450

S . - T PRED 460

RE TURN PRED 470

END PRED 480
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c - _ e SIML 1D
C T S5IML 20
_ SUBROUY INE STIMULA(XyN,J, JOOMAN,JPRINT} S1ML 30
DIMENSION X{1),A{130),BANDI(L) SIML 40
COMMON RREADRLHPRIN SIML 50
[ SIML 80
C tttttttttttt*tttttt#tttttt#t##t#*ttt#!*t#tttt*#*#tti#t*tttttttt'ttttt SIML 7O
T - T * SIML 80
C* SUBROUTINE S I MU L A — * SiML 90
cs ' * SIML 100
C * SIMULA IS A PRIMATIVE MONTE CARLO AND SIGNAL GENERATOR FOR CREAT-¢ STML 110
T * NG ARTIFICIAL DATA. GAUSSIAN DATA ARE READ IN FROM CARDS AND s SIML 120
C * A NUMBER DF SINE WAVES OF VARIABLE FREQUENCY AND _AMPLITUDE ARE  # SIML 130
C * ADDEOD. * SIML 140
C = * SIMt 150
[} tttttttttt#ttttt#tttttt*tt*tl:#tt*ttttttt*tt#tt#t*ttttt#tttitttttttttt SIML 140
o SIML 170
C~ZERQ VECTOR X AND PRINT HEADING SIML 180
C . e . 51ML 190
00 100 t=1.N SIML 200
100 X(L}3=0.0. o I SIML 210
TIF (JPRINT)Y L10.110,120 SIMy 220
120 WRIYE (KPRINT,121) SIML 230
121 FORMAT{*IM O N T E CARLO STMULATED DATA',/, %0} SIML 240
c ... SIML 25D
TTC-READ I[N MODEL SPECIFICATIONS - GENERATE SINES AND ADD NOISE SIML 250
C NSIN-NUMBER (OF SINE WAVES IN DATA - SIML 270
C BAMD-FREQ, DR PERIOD OF THE LSINTH SINE WAVE . SIML 280
C_SD-STANDARD DEFIATION OF THE LSINTH SINE WAVE. (AMPLITUDE) SIML 290
(o SDN-STAND&RD DEV. OF GAUSSTAN NOISE SIML 300
_c o SIML 310
T 110 READ lKREADR.ll NSTN SiML 320
L FORMAT (150 _SIML 330
T DD L0 LSIN=LNSIN SIML 349
READ (KREADR,2) BAND(1),SD SIML 350
Z FORMAT (ZfFio.0} SIML 360
1F (JDDMAN)I20,20,30 e _SIML 37D
TTTTTTTT30 BAN=BANDIL) SEML 380
BANN{ 1) =1.0/BAND(LL o i SIML 390
o GO 10 21 SIML 400
20 BAN=1.C/BAND(L) SIML 410
21 [F (JPRINTY 25, 25,22 . SIML 420
22 WRITE {KPRINT,3) LSIN, BAND{1}e BAN,SD SIML 43D
TUTTTTT 3 FORMAT(Y BAND',T3,' - PERI{OD=*yF1l0.%,"y FREQUENCY=',FLl0a%, %y AMPLISIML 440
LTUDE=*,F10.4) e SIML 450
o 25 AFREQ=6.283318/0ANDIL) SIML 460
EF=-AFREQ SIML 470
00 28 L=1+N SIML 480 7
- . EF=EF +AFREQ N o i SIML 490
B 26 AMLY=SIN(EFY®]1,4142) $IML 500
DG 10 L=t.N gt mn
10 X(L)=X{L}+A(L}*SD SIML 520
C SIML 530
T C-READTIN NOISETSD AND NOTSE CaARDS SEML 540
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c SIML 550
"READ (KREADH, 27 SON SIML 560
TF(SON) 1000,1000.40 $IML 570

TTUTRD IR LJPRINTY S0,50.41 SIML sS80

&1 WRITE (KPRINT.S} SDN e _SIML 590
5 FORMAT { *ORANDOM GAUSSIAN NDISE AMPLITUDE=,¥10.%) SIKL 600

50 READ {KREADR,61 (A(L]) ¢L=1¢N) SIML 610
& FORMAT(GX,10F&6.%] SIML 820
DO &0 L=1,N __SIML 530
T80 XULI=A(LI=SDN+X(L) SIML 640
1000 RETURN o SIML 4650
TTTTTTTTTEND SIML 680
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c o __HATP 10

c MATP 20

_ _ SUBROUTINE MATPRT(R,M,LVAR} MATP 30
DIMENSION R{L}+XL15},LVARIL) MATP &0

COMMON KREADR, KPRINT MATP SO

- MATP 60

C ttttt-tttttittt#t#tttttttt*ttttttt#ttttttttt#ttttttt#tlttttt#ttttttt- MATP 70

C » * MATP 8o
€ * SUBROUTINEM ATPRT % MATP 90
C = - ' A * MATP 100

C ®= MATPRT PRINTS OUT THE LOWER TRIANGULAR MATRIX X WHERE X IS STOR- * MATP 10

€C * ED IN MODF 1. SEE REFERENGCE LISTED IN SUBROUTINE PREGEN. * MATP 120

C = % MATP 130

[ tttt#ttttttttt*tlrtttttt#tt*t#tttttttt*t#t#tttt*tt#tttltttttlttt-‘tttt HMATP 140

C MATP 150
C-LOGP THRU AS MANY TIMES AS NEEDED TO PRINT WHOLE MATRIX, EACH TIME MATP (60
C-PRINTING 15 CDLUMNS BY NRO ROWS. ‘ MATP 170

< . : MATP 130
Nl=1 S 3 MATP 190

NZ=15 ’ MATP 200

110 IF IN2-M) 1004100,10 ) - MATP 210

10 N2=M MATP 220

100 WRITE (KPRINT,1} {LVARILVI,LVaNL,N2)} MATP 230

1 FORMAT( Y0, ZX 15T 1) - MATP 240

WRITE (KPRINT,2) : MATP 250

2 FORMAT{®'0") . MATP 280

c . . MATP 2T0
C-PRINT DONE ROW AT A TIME., MATRIX R IS MODE ly UPPER TRIANGULAR. MATP 280
C-THEREFORE REVERSE SUBSCRIPTS TO MAKE LOWER TRIANGULAR. MATP 290

C ' MATP 300

DO 20 LROW=N1 .M o MATP 310

TIF {LROW-N2) 21,21,22 MATP 320

L 21 LIMIT=LROW MATP 330
Ga TO 23 MATP 340

22 LIMIT=N2 MATP 350

23 L=0 : MATP 360

DO 30 LCOL=N1l,LIMIT , ) - _ . MATP 2370

T L=LeL oo MATE 380
 CALL LOC(LCOL.LROW,K M;MyLl) _ MATP 1390

30 X(L¥=R(K} MATP %00

20 WRITE (KPRINT.3) (LROW,(X{K}eK=1,001 MATP 410

3 FORMATILX,13,2X,15F7.3) MATP 420
Ni=N1+15 e MATP 430

T U UN2=NL LA MATP 440
[F (M-NL} 100C,110,L10 . MATP &S50

'''''' 1000 RETURN MATP 460

END _ MATP 470
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_ SUBROUTINE USPECT{R,T4N  oM,B8,NBANDS,STD,JPRINT, JPLOT+PHASE,BAN,
I BANDS o AMNAME , TNANE s PHNAME , XNAME , JCOMAN ¢ BANAME }

USPT 10
usPT 20
USPT 30
USPT 40

DIMENSTION R{L)wTi{ilieBIL)oSTDi1)PHASECL}BANIL)4BANDSEL) AMNAME{]LIUSPT 50

T I, TNAMET LY JPHNAMET 17, XNAMETL } « BANAME(L) USPT 60
COMMON KREADR,KPRINT . uUSPY 7O
Tt oo T USPY 80
C tt‘ttttﬂtttttt#tt#tt#*t*tt#tt*titttttttttttttt#ttttttttt#tttttt‘itlt‘USPT 90
A T ® USPT 100
C SUBROUTINE U S P EC T yseT 110
T = ‘ ® JSPY 120
C & USPECT COMPUTES THE UNIVARIATE SPECTRUM BY MULTIPLYING THE CORR~ # USPY 130
T % ELATION OF THE TIME SERIES WITH A SIN OR COS PREDICTOR BY THE * YSPT 140
C = RATIO JOF STANDARD DEVIATIONS OF THE TwO. THIS IS DONE FOR EACH * USPT 150
TTCT® PREDICTOR, LET R=THE CORRELATION OF F(T) WITH A SIN DR COS WAVE #* USPT 140
€ * 0OF SOME ARBITRARY WAVE LFNGTH. LET $ =THE SYANDARD DEVIATION *= USPT 170
— € % OF THE TIME SERTES AND .70T=THE STANDARD DEVIATION OF THE PRED- * USPT 180
C * ICTOR WAVE., THEN AlF) = R*{S/.707) % USPT 190
C * "WHERE A{F)=THE AMPLITUDE OF THE COMPLEX SPECTRUM AT F, THE SIN & USPT 200
£ * AND COS CCMPINENTS ARE COMBINED AT EACH WAVE LENGTH AND PHASE * USPY 210
€ % ANGLE TS COMPUTED, T-VALUES ARE ALSO COMPUTED FNR EACH BAND. ® USPT 220

C * R=UPPER TRIANGULAR CIRRELATION MATRIX, IN STORAGE MODE 1. SEE ® YSPT 230
€ = IBM PUSLTCATION REFERENCED IN SUBRGQUTINE PREGEN. (INPUT) ® USPT 240
€ * Ta=VvECTOR OF T-VALUES., (OUTPUT) o * USPT 250
C™¢ NOBS=NUMBER OF OBSERVATIONS. {INPUT) * USPT 260
C * M=TOTAL NUMBER OF DATA VECTORS. M=NBANDS*2 ¢ 1, ONE VECTOR FOR * USPT 270
€ & THE DEPENDENT VARIABLE AND TWO FOR THE SIN/COS WAVES AT £ACH WAVE® USPT 280
C *# LENGTH. (INPUT}. B=VECTOR OF SPECTRUM ESTIMATES. (OUTPUT) * USPY 290
T % NBANDSSLENGTH QF VECTORS T.8 AND PHASE, (INPUT) . * USPT 300
C * STD=STANDARD DEVIATIONS OF ALL VARTABLES. (C(INPYTY =~~~ & USPT 310
TTTCT*T JPRINT=PRINT CONTROL - SEE MAINLINE. {INPUT) * USPT 320
C * JPLOT=PLOT CONTROL - SEE MAINLINE, UINPUT) & USPT 330
TTTC e PHASE=VECTOR OF PHASE ANGLES. (OQUTPUT) * USPT 340

C * YsPT 3150

C tlttttttt#t#tt#ctt##tt####**ttttttt*##t*##tt#t#tt#tttttttttttt#tttt-t USPT 350
L LBAND=O o e UsPT 370
[ USPT 380
_C-EXTRACT VECTOR OF CORRELATIONS BETWEEN DEPENDENY VARIABLE AND EACH UsPT 300
TTTC-PREDILC TOR VARIABLE. USPT 40O

C UsPT 410
DO 10 L=2,M . USPT 420
) CALL LOC{1l.LeKOOL eMeM4l) - o USPT 430
T 10 BILYSRIKDOL)} USPT 440
_C L USPT 450
C-LODP THRU THE SPECTRUM COMPUTATION NBAND TIMES,. USPT 460

C e USPY 470

FACT=SQRTIFLOATIN=21} USPT %80
~_ _ DO 20 L=2,M,2 L _ R USPT 490
T K=L+1, USPT 500
LBAND=LBAND+L S HERT 517
R USPT 520
C-C0=C0S COMPONENT DOF SPECTRUM ESTIMATE USPT 530
USPT 540

TTTE=S 1SS IN COMPONENT OF SPECTRUM ESTIMATE

@\% . xxx




£-TC=T~VALUE FOR COS COMPONENTY USPT_550
T C=TS=T=VALUE FOR SIN COMPONENT USPT S&0
C : yspPT 570
COo=B(L }*STDIL) /. 707 USPT 580
SI=R{K)*STD{1}/.707 B USPT 590
T TUYC=BL I sFAC T /SORT 1. 0-B(L)e*2) USPT 600
TS=B(K)}*FACT/SQRT(1.0=-B(K)*®2) useT 510
T _ USPT 620
___C—COMPUTE SPECTRUM AMPLITUDE, T-VALUE AND PHASE ANGLE YSPY 630
[ T R USPT 640
BILBAND)=SQRT(CO**2 + SI##2) USPT 650
TOLUBANDI=SORT{TC#2 » TS#%2) USPT 660
20 PHASE{LBAND}=ATAN(COD/S!) usPY 870
c USPT 580
C-PRINT AND/OR PLOT IF DES IRED T USPY 690
[ . , USPY 700
JPR=JPRINT-1 ' - USPY 740
JPL=JPLOT-1 USPT TS50
IF (JPR) 50,50,60 USPT 760
0 [F (JPLY 10600,1000,60 USPY 770
60 WRITE(KPRINT,1) L o USPY 780
I FORMATI*0O S I NGLE B AND SPECTRU MY USPT 790
CALL OQUTPUT(8ANDS+BANsB,T PHASE,NBANDS+ AMNAME, TNAME,PHNAME __ USPT 800
LeBANAME , XNANE s JPRINT , JPLOT, JDOMAN) USPT 810
1000 RETURN UsSPT 820
END - USPT 830
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c . _PPIX 10

[ i PPIX 20
oo SUBROUTINE PPIKR(B,T+ISAVE(NPEAK,NBANDS S IGLEV) PPIK 30
T DIMENSION BCL),T(L)s ISAVE( L) PPIK 4O

c PPIK 50

[ ttttttttttt#t#ttt#ttttttttttt#t‘#*ttt*ltlt#t#ttt‘tttttttt‘t#tttttttlt PPIK 60

C = . wpPPIK T0

C & "SUBROUTINE PP I KA * PPIK 80

C = * PPIK 90

T CTYTTPPIKR RETURNS THE VECTOR INDEX OF ALL STGNIFTCANT SPECTRUM PEAKS.® PPIK 100
C %« B-INPUT VECTOR OF AMPLITUDE SPECTRUM ESTIMATES * PPIK 110

C & T-INPUT VECTOR™ OF T-VALUES FOR EACH SPECYRUM ESTIMATE * PPIK 120

C * _ISAVE-OUTPUT VECTOR OF INDEX NUMBERS OF SIGNIFICANT PEAKS * PPIK 130

T TCT¥ TNPEAK-QUTPUT SCALAR = NUMBER 0OF PEAKS FOUND * PPIK 140
= € ® NBANDS-INPUT SCALAR - NUMBER OF BANDS [N SPECTRUM & PPIK 150
€% "SIGLEV-INPUT SCALAR - CRITERION WHICH T-VALUE FOR A PEAK MUST & PPIK 160

C = EXCEED IN DRDER TD BE RFTA[NED * PPIK 170

C = * PPIX 180

C tttttttttttttttt#tttttttt#ttt#tttttt*tttt*#t*tttttttt*ttttltttt#ttttt PPIK 190

¢ PPIK 200
C-SEARCH FOR PEAKS+ RETAIN *SIGNIFICANT® ONES, BUILD ISAVE. = PPIK 210

[d PPIK 220
NPEAK=(Q PPIK 230

00 10 L=2,NBARDS PPIK 240

_AF tB{L~1)-8tL)) 20,10,10 PPIK 250

20 TF (3{L+1)-B{L)) 40,10,10 PPIK 260

40 IF (TUL)-SIGLEV) 10,50,50 PPIK 270

50 NPEAK=NPEAK+1 _PPIX 28D
ISAVEINPEAK) =L PPIK 290

10 CONTINUE PPIK 300

— RETURN PPIK 310
END PPIX 320




c . CRIT 1O
[ CRIT 20
o _FUNCTION CRETRURSQsTyJCRITR,L) CRIT 30
‘DIMENSION T(1} CRIT 40
C CRIT 50
C ttttttttttt*#tttt#*#t##**tltttt#ttttttt#!tttttttttttt‘##tt‘#ttt‘ttttt CR[T &0
__ L= - s CRIT 7O
€C* FUNCTIONC R [ T R « CRIT 80
L= . .. ® CRIT_ S0

€ * CRITR SELECTS A CRITERION FOR THE SPECTRUM OPTIMIZATION BY PEAK * GRIT 100
€C * SHIFTING. SELECTS EITHER R-SQUARE OR THE APPROPRIATE T VALUE. # CRIT 110
C = = CRIT 120

C ttttttttttttt#ttt*t*tt**ttttttttt**ttt*t*#tttt*#t#ttttt*itttttttt#ttt CRIT 130 _
[ T CRIT 140
C-SELECT APPROPRIATE VALUE FOR CRITERION. CRIT 150
€  RSQ-INPUT SCALAR - VALUE OF R-SQUARE CRIT 160
€ T-INPUT VECTOR ~ T~=VALUES CRIT 170
¢ JCRITR-CONTROL DIGIT FOR SELECTION DOF EITHER RSQ OR Ti(L) AS CRITERIONCRIT 180
c 0=RSQ AS CRITERION o CRIT 190
c 1=T-VALUE AS CRITERION CRIT 200
€ L-INDEX VALUE OF VECTOR T CRIT 210
c CRIT 220
IF (JCRITR) 10,+10,20 CRIT 230
10 CRITR=RSO CRIT 240

60 YO 30 - CRIT 250

20 CRITR=T(L) CRIT 280
30 RETURN CRIT 270
END CRIT 280
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c KSPT 10 o
(o o KSPTY 20

 SUBROUTINE <SPECT{R,T,N¢M,NPEAK,ISAV +RX,B.J PRINT+XBAR+STD,D+RSQs KSPT 30 )
'''''' 1PHASE, BANDS,.BAN) o KSPT &0
DIMENSION I[SAVE{100) sRULISTILI ¢RXUL) 4BIL) «XBAR(L}(STD(L},081)s KSPT S0
TPHASE( L), BANDS (LT, BANL 1) ¢ANS{10) ,ISAVILI+RY(LO0) KSPT 60

- COMMON KREADR ,XPRINT KSPT 70 o
“EZCONVERT ISAV TO I[SAVE, FROM FREQ BAND VECTOR TO VECTOR OF SIN/COS PAIRKSPT 80

C , S - XSPT 90 o
98521 FORMAT ('OJXL=*,I5) KSPT 100
- =0 KSPT 110
D0 100 L=1.NPEAK KSPT 120

K=k+{ ) 5 XSPT 130 -
TSAVE(K 1= ISAVIL I *2 KSPY 140

o _K=Kel el XSPT 150 . .

100 TSAVELKRI=ISAVE(K-11+1 KSPT 160 -

(4 K$PT 170
C-SELECT SUB~MATRIX OF PREDICTORS EYC FROM Ry, ACCORDING TO ISAVE. KSPT 180

£ O S K5PT 190 —
CALL ORDERIM,R,1,K v ISAVE, RX,RY) XSPT 200

L . _ i KSPT 210 o
C—INVERT K-ORDER MATRIX OF PREDICTOR INTERCORRELATIONS, AX KSPT 220
c KSPT 230
CALL MINVIRX K DET,B,T) KSPT 240

_ 1F (JPRINT-3} 300,400,400 KSPT 250

400 WRITE (KPRINT,7) DET KSPT 250
T FORMAT('0'¢/,'C DETERMINANT =¢,£30,15) _ XSPT 270
c XSPY 280
C~COMPUTE REGRESSIONS(SPECTRUM) FOR NPEAK SIZED MODEL. KSPY 290
c KSPT 300
_300 CALL qULTRIN.K.XBAR.STD DeRXyRY 4 ISAVE,BsS5BsToANS ) KSPT 310
T T T RSQTANS 2192 KSPT 320

c o i i KSPT 330 o
TC-CONVERT SPECTR(UM TO AMPLITUOES 8Y COMBINING SIN/COS. PUT INTO D. KSPT 340
C~-ALSO CONVERT T, KSPT 350
c KSPT 340
) NFREQ=0 I KSPT 370
7700 200 L=1l.K42 KSPT 280
NFREQ=NFREG+1 _ XSPTY 390
PHASEENFREQI=ATANIBLLIZBIL+ LD} KSPT 400
BUNFREQ)=SQRTIBIL)I*%2 + BIL+1)*%2) KSPT 410
200 TINFREQ)=SORTITILI**2 & T{L#+1)4k%2) . KSPT 420
10 RETURN - . L B _KSPT 430
END KSPT 440
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C—BRANTUH TO 320 IMPUTES THAT THIS [S A& FULL NFMOD MODEL. 0O SPECTRUM MULT 540

. Txxxv
W *

c_ o, _ﬁ_ . MULT 10
[ MULT 20
e SUBRJUTINE MUL TI{ISAVE,NPEAK yNBANDSsRsT +NyMyRX 4By XBAR,STD, D.Rso. MULT 30
1 PHASE,BANDS ,BAN) CMULT 40
DEHENSTON [ISAVECLI R U1 aT{L)WRX{LY4BUIL)  XBAREL Y ,STO(L)oD(L)ePHASE MULT -1
1 tl:.BANose1|.BANi11.KSAVE(ZO).S(zul.TSPEClzol.TPH:ZO) MULT 60
. COMMON KREADR,KPRINT 3 . MULT 710
C MULT 80
(o atatttttt-t*tt*tttttttttttttt*stttttttttt*tttttttttttttttttstttq:g::g_HULT 90
[ o * MULT 100
C = SUBROUTINE M UL T I ®* MULY 110
t = * MULT 120
€ * MULTI COMPUTES THE FULL SPECTRUM OF A TIME SERIES USING A K+l = MRT 130
C & BANDS MODEL WHERE K=THE NUMBER OF PEAKS IN THE CPTOMIZED * MULT 140
C * MODEL. THE EXTRA BAND IS THE WAVELENGTH IN QUESTION, THE OTHERS * MULT 159
C * ARE THE SIGNIFICANT PEAKS. THE VARIANCE ACCOUNTED FOR BY * MULT 160
C ® THE SIGNIFICANT PEAKS IS THUS *ACCDUNTED FOR® IN EACH ESTIMATE. * MULT 170
L *% wWHEN THE CURRENT BAND IS ONE OF THE SIGNIFICANT PEAKSs A SKIP = MULT 130
C * OCCURS, VARIABLES DEFINED IN MAINLINE. * MULT 190
C = * MULT 200
C ttt#ttttttttttttttttttttttttRtttﬁtttttt#tt!tttttttttttttlttt.ttttttti HULT 210 ~
[ MULT 220
C MULT 230
C-L00P THRU ONCE FOR EACH FREQ BAND. NFMOD IS THE NUMBER OF SIiGNICIC— MULT 240
__C=CANT PEAKS IN_MODEL_PLUS A CURRENT BAND. MULT 250
C MLT 260
NFMOD=NPEAK+ 1 ‘ MULT 270
DO 3I0 LF=1.NBANDS " MULT 280
C ' MULT 290
C-CONSTRUCT NEW TSAVE VECTOR MULT 300
c o e . MULT 310
T CALL BUILDIKSAVE ,ISAVE,LF,NFMOD ISKIP, NPEAK] MULT 320
C e e ‘ MULT 330
T C-SKIP IF THIS BAND [S IN THE MODEL ALREADY . MULT 340
C. MULT 350
IF (1SKIP) 320,320,330 MULT 360
c MULT 370
© C=BRANCH TO 330 IMPLIES THAT THE CURRENT BAND IS ONE OF THE SIGNIFICANT MULT 380
c-PEAns. DO AN NPEAK SPECTRUM AND PICK OUT CURRENT BAND. . MULT 390
B MULT 400
330 CALLKSPECT{RyS+NeM, VPEAK-!SAVE'RX.TSPEC.OoXBAR.STD DsR5Q, TPH, MULT 4t0
1BANDS , BANY MULT 420
c _ : _ L MULT 430
~ C-TSPEC CONTAINS ALL MODEL ESTIMATES. PICK THE ONE FOR LF. MULT 440
c o e o _ MULT 450
) ' DO 331 LLZ=1,NPEAK h ' B MULT 460
TF (LF=-ISAVELLLZY) 331,333,331 MULT 470 -
T 333 BULFY=TSPECLLLZ) MULTY %89
. PHASE (LFI=TPHILLZ) S e MULT 490
- TALF)Y=S{LLZ) ‘ MULT 500
331 CONTINUE e MULT 510
N GO Ta 310 MULT 520
C MULT 530



C-AND PICK OUT CURRENT BAND,

MULT 550

o MULY s60
320 CALLRSPECTIR,S+NsMiNFMODyKSAVE,RK+TSPEC,0¢XBAR:STD,DsRSQsTPH,  MWLT 570
TTTTTTTL BANDS . BAM) oo ' . ” MULT 580
DO 321 LLL=1.NFMOD _ MULT 590
T OIF{LF=KSAVE(LLL)) 321,322.321 MULT 500
322 TILF=SILLL) MULT 610
BILFY =TSPeCiLLT HULTY 620
PHASE {LF)=TPH(LLLY MULT &30
T321 CONTINUE T MULT 640
310 CONTINUE ) MULT 450
RE TURN MULT 460
END MULT &70

Txoexvi -




c : ) __BILD _10

o BILD 20
. SUBRDUTINE BUILD(KSAVE, ISAVE,LF+NFMOD,ISKIP,NPEAK) ______ ~ BILD 30
DIMENSION KSAVE{1l) +ISAVE(L) 4ASAVELID) 4RANC3IO) BILD &0
[ BILD 50
C BEAESERRERER R RELE O RS RS RERE R RER R g rekhdk bk bk kkkaksn ek pkseeex ks RILD 60
__c s L * BILD 70
C SUBROUTINE B U 1 L D 8ILD 80
€ ® BUILD CONSTRUCTS VECTOR OF RANKED FREQ BAND NUMBERS GIVEN A__ _ * BILD 90
C *  PARTICULAR MODEL AND A CURRENT FREQUENCY, « BILD 100
C = KSAVE - QUTPUT VECTOR TD BE BUILT & BILD 110
C * TSAVE - [NPUT VECTOR CONTAINING NFREQ SIGNIF PEAKS * BILD 120
__C = LF - INPUT SCALAR - NFW FREQ BAND TO BE ADDED (CURRENT ONE) _ * BILD 130 _
€«  NFMOD - INPUT ~ NUMBER OF FREQ BANDS IN NEW MODEL _# BILD 140
€ * [SKIP = OUTPUT CONTROL DIGIT TO KEEP FROM COMPUTING ESTIMATE __ * BILD 150
cC = OF ONE OF THE OLD PEAKS AGAIN * BILD L60O
C = NPEAK - [NPUT - NUMBER DF FREQ BANDS IN OLD MODEL * BILD 170
C = * BILD 180
C Sk rt e k2 Ak kR AR R SRR RNREEREREERR R bk R Ep e R dhhbb Rk ensse AILD 190
c BILD 200
C-SEE _IF LF I5 ALREADY IN MODEL BILD 210
ol BILD 220
00 10 tL=1.NPEAK BILD 230
IF(LF - ISAVE{(L)) 10,99.10 BILD 240
10 CONTINUE o BILD 250
c BILD 260
____C=STORE VECTOR OF ISAVE PLUS LF _TNTO ASAVE AND RANK IT. RANK STORED IN BILD 270
C-VECTOR RANC BILD 280
C 8ILD 290
DO 20 L=t +NPEAK BILD 300
20 ASAVE{L)=[SAVE{L) 8ILD 310
TTTASAVE{NFMOD ) =LF BILO 320
N  CALL RANK(ASAVE,RANC,NFMOD}_ _ BILD 339
C BILD 340
C-BUILD KSAVE DF RANKED FREQ BANDS BILD 350
C BILD 360
. DO 30 L=1.NFMOD 8ILO 370
, KOOL=RANCIL) BILD 380
30 KSAVE{KOOL)=ASAVE(L) ) BILD 390
ISKIP=0 BILD 400
_GO_TD 100 BILD 419
99 1SKIP=1 . BILD 420
100 RETURN o o i N ____BILD 430
END BILD 440
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C
e _ _ _ , e e e e . = ouUTe 29
o SUBROUTINE OUTPUT(BANDS 4BAN¢BsTPHASE, NBANDS, AMNAME, TNAME , PHNAME, auTP 30
LBANAME, XNAME , JPRINT, JPLOT « JOOMANY ' ouTP 40
DEIMENSION BANOSTL)BANCL)4BIL)T(LI,PHASEIL)}, AMNAME(L},TNAMEIL], OUTP 50 N
T YPHNAME{ 1), BANAMECU ]}, XNAME (T ouTP 60
COMMON XREADR.KPRINT - . pute 7o
N - DUYP &0
C AEEE AR EREEREEKER t*tt#tt*ttttttttttttttttttt*tttttttttttttttttttl_ﬁ!f!!tt oure 990
T ERERS oot b salthoso oottt ol i b + OUTP 100
C = SUBRDUTINE D UT P YT * QUTP 110
= : = QUTP 120
C * OUTPUT PRINTS ANG/OR PLOTS SPECTRA WITH DOCUMENTATION. __* OQUTP 130
B T o o e ® OUTP 140
c tt-t#t*tttt*tmtntttttttttt*tttttt#tttttttttttttttt#ttttgttpttttytt-pt_OUTP 150
C oUTP 160
C~PRINT OUT DOCUMENTATION AND VECTOR ORDER IN APPROPRIATE DOMAIN) OuTP 170
C—-FIND SCALE VALUES AND PLOT ouUTP 180
C _ o _OUTP 190
TGP I=6.28318 pute 204q
BYOPI=-TOP! o e pure 210
BMAX=81{1) . gute 220
DO &4 LBAND=2,NBANDS ouTP 230
IF (BMAX=BILBANDY | 68 64,64 QUTP 240
68 BMAX=B(LBAND) e OUTP 250
&4 CONTINUE T ouTP 260
 TMAX=T{ 1} o __oute 270
7DD 66 LAAND=2,NBANDS ouTe 230
IF (TMAX-TI{LRAND) ) 67,66,66 _QUTP 290
6T TMAX=TULBAND) QUTP 300
66 CONTINUE e outTP 310
"T1F  (JDOMAN} 80,60,59 gutTP 320
£ _ , et e . __.________DUTP 330
C~REVERSE VECTORS IF FREQ DOMAIN TS USED ~ PRINT - REVERSE AGAINS OUTP 340
c o ‘ QUTP 350
- 8D CALL REVIB,NBANDS) OUTP 360,
) _CALL REVIT,NRANDS} _DuUTP 370
““““““ CALL REVIPHASE,NBANDS) ouUTP 330
IF (JPRINT) 52,52,51 o o e DUTP 350
7T 81 WRITE (KPRINT,.2) 0UTP 400
2 FORMAT(*OFREQUENCY 'rO9Xs VAMPLITUDE® 45X T-VALUE® 4+ 8X4*PHASE® 4/,2 0" JOUTP 410
DO 55 LBAND=1.NBANDS OUTP %20
55 WRITE (KPRINT,3) BANILBAND) «BILBAND)T{LBAND),PHASE(LBAND) gute 439
T 3 FORMATIF10.3+5%X+F9.3e5XsF743,5X.FB,3) QUTP 440
52 If (JPLOT) S4,54,53 pyYTP %0
53 CALL PLOT2(3,BMAXs0.0+T+TMAX,0.0,NDBANDS 4BAN, AMNAME s TNAME , BANAME) QUTP 469
CALL PLOTZ2(PHASE TOPT+BTOPI4T ¢ THAX, 0.0, NBANDS,BAN,PHNAME , TNAME , ouUTP 475
1 BANAME) ' ‘ ouyTe 480
54 CALL 2EVIB,NBANDS) e e OUTP 490
ST CALL REVIT,NBANDS) ‘ ouTe s00
CALL REV(PHASE,NBANDS) ouTe 419
GO Ta 100 Gu. - . .
60 IF (JPRINT) 62,62,61 OUTP 530 ~
61 WRITE (KPRINT,4) UTP 540



4 FORMAT{

*OPERIOD

15X, YAMPLITUDE® 45X, " T-VALUE® ¢ BXs ' PHASE®,/,°0* 1OUTP 550

B0 65 LBAND=1 .NBANDS s OUTP 560
65 WRITE (KPRINT,3) annns;LaAan.alLsAan.TlLBAMDv.PHASEILBAND: ouTP STO

T 82 IF (4PLOT) 100+100.63 QUTP 580
63 CALL PLOTZ(B,BMAXO. DeTsTMAX O +0s NBANDS , BANDS s AMNAME, TNAME o XNAME) DUTP 590
T CALL PLOTZ(PHASE, TDPI.BTUPI-T.THAK'O.D.NBANDSvBANDSnPHNAHE.TNAME. ouTe 600
1 XNAME) QUTP 610

100 RE TURN OUTP 620

END auTe 630




¢ i PLTZ2 10
N PLT2 20
SUBROUT INE PLUT:(VL.vnaxl.vHLNL.t;,xgax;.xﬁ[ﬂ:,NP,xag,yNAn1._,h__WQLTz 30
T YNANZ , XNAM) - PLYZ 40O
DIMENS ION Yl(ll.YZ(li.LlNE(llll.KAXIII.XNAHISI-YNAHI!Q!.YNAHZ(QI PLT2 59
T COMMON KREADOR.KPRNT PLT2 40
i DATA KBLNK/*® '/,KBORDI'{'I-KAL{}::[;KPLQI{{?}!NlﬁL PLT2 TO
B - ) h PLT2 80
€~-PLOT2 GENERATES TWO OVER/UNDER GRAPHS PER PAGE AND CALIBRATES __ PLT2 90
TC-=-THEM. Y1 =VERTICAL VARIABLE L, YMAXl, YMINI=VERTICAL PLOT LIMITS. ‘PLT2 100
C--Y¥2, YMAX2, YMIN2=SIMILA? FOR SECON VARIABLE, NP=NUMBER OF POINTS, PLT2 110
C=——XAX=X AXIS (COMMON TO BOTH VAR IABLES}). PLTZ2 t20
WRITE (KPRNT,2) YNAML , YNAMZ . XNAM PLT2 130
7 FORMAT( 1" 7 TS tkt7 TS, 04, T25,t% T80, ¢x*/ TS, &, T25, ' xx2?pLT2 140
" [.Tao,'tttil T}.'tttt*',‘rla,'ttt*#t*#t#*t ,9A4,T73,‘t#t#t#ttlttt 1pPLETZ2 150
2. 9ALI T4, ekt T25, vnaxt, rao.'ttt'frs.'t'.rzs.'t'.Tao.'*'fxx.saalPer 160
C pLT2 170
C--GENFRATE SCALE FACTORS PLT2 180
 SKAL1=50,5/(YMAX1-YMINL} - PLTZ 190
SKAL2350.5/ {YMAXZ=-YMIN2) PLTZ 200
_C=-GENERATE CALIBRATION AND OUTPUT IT,. PLT2 210 N
CALOL = YMINIL PLT2 220
CALD2 = YMIN2Z PLY2 230
CALL = vMaxl PLT2 240
 CAL2 = YMAX2 PLT2 250
TCALSL=YMAX1-=(.5*({YMAX1-YMIN1)) PLT2 250
CALS2Z=YMAX2~ (. 5%{ YMAX2-YMIN2)} . PLT2 270
T WRITE (KPRNT 1) CALOY,CALSL,CALL+CALO2,CAL52,CAL2 PLYZ2 280
L FORMAT (' *,F14,4,F24.4,F231.4.F12.44F23, 4oF24e%) PLT2 290
C~~GENERATE VERTICAL AXIS AND OuTPUT IT PLYZ 300
__boD10 L = 1,111 PLT2 310
10 LINE(L) = KBORD PLT2 320
CLINELLY = XAt PLTZ 330
LINEL26) = KAL PLT2 340
LINE{SY) = KAL PLY2 350 L
LINE{6TT = KAL PLT2 360
] ___LINEt86) = XAL 3 . PLTZ 370
LINEC(LLLI= XAL PLYTZ2 280
DO 20 L=52.60 i PLT2 390
TTTTTT20 LINE(LY = KBLNK PLTZ2 400
WRITE{KPRNT .4} LINE PLT2 410
% FORMAT(LOX,111AL) PLTZ 420
c S L PLT2 430
i—ACQ-DECIDE HOW MANY LINES BETWEEN PDINTS PLT2 440
R NWIDE = 32/NP o N - PLT2 450
C PLTZ 460
C--L0QP FOR NUMBER OF POINTS. EACH TEME PLOTYING A POINT AND NWIDE SPACEPLTY2 470 __
DO 30LP = L, NP PLT2 480
__c L e PLT2 490
TC-=CLEAR LINE AND GENERATE GRID PQINTS PLTZ 5010
) DD 40 L = 1s4111 i B PLT2 510
40 LINE(L) = KBLNK PLIZ 223
LINE (1)=K8ORD PLY2 530
LINE(26)=KBORD PLT2 540

XC



LINE{S1)=KBORD PLT2 550
LINEL&L ) =KRORD PLT2 560
_LINE{B86)=KBORD PLT2 570 ~
LINECLLL)= KBORD PLT2 580
C e . PLT2 590
T C=-YEST FOR OVER NR UNDER RANGE 'AND TRUNCATE OUT-OF-BOUNDS VALUES PLT2 600
IF _{Y1{LP)-¥MAX1) 2000, 2000, 2100 PLY2 610
2100 YA = ¥YMAX1 PLTZ 620
- 60 TO s5100 S PLTZ 630
2000 IF(YLILPI-YMIN1)5000, 5200, 5200 PLT2 640
__ 5000 YA = YMINL PLTZ 650
GO TO 5100 PLTZ 660
5200 YA=YLH{LP) PLT2 670
5100 [F (¥Y2{LP)-YMAXZ) 200, 200, 210 PLT2 &80
210 Y8 T YMAX2 PLTZ 690
G0 T2 510 PLTZ 700
200 LF tY2{LP)-YMINZ) 500, 520, 520 PLT2 T10
S00 Y8 = YMIN? PLT2 T20
GO TO 510 PLT2 T30
5§20 Y8=Y2(LP) PLT2 T40
_c ) L PLT2 750 .
C——NOW GENERATE POINT INDEXES PLT2 T80
S10 K1 = (YA  —YMINLI®SKALL#1.0 PLT2 170
X2 = {v8 ~YMINZ)*SKAL2+61,0 PLT2 780
LINF(K1)= KPLOT PLT2 790
LINE(K2)Y= KPLOT PLT2 800
c S PLT2 8l0
C-=0UTPUT HORTZONTAL SCALE VALUE AND LINE PLT2 820
WRITE (KPRNT ,3) XAX(LPI,LINE PLT2 B3O
3 FORMAT (1X,F B.4,1X,111A11 PLT2 840
c PLTZ BSO
C--CLEAR UINE AND GENERATE BLANK LINES FOR SPACE PLTZ2 BSO
- IF (NAIDE) 30,30,110 PLTZ 870
T 110 DO 95 L=1,111 PLT2 880
95 LINE(L )=KBLNK - . PLT2 890
TUINE (1)=KBNRD B PLT2 900
LINE(S51)=XBORD PLY2 910
LINE(26}Y=KHBNRD PLYZ 920
LINEt 6L ) =KBORD S PLT2 930
T LINE(85)=KXBORD . PLT2 949
LINE(L11}=KBORD e PLT2 950
c PLY2Z 960
C-=0UTPUT PLAIN LINE PLT2 970
DO 90 LOOP=1.NWIDE PLTZ 980
90 WRITE (KPRNT.4} LINE . _ o PLT2 990
" 30 CONTINUE PLT21000
~C - o PLT21010
""" C-~-GENERATE RIGHT BCRDER AND OUTPUT ) PLT21920
0O SO0 L = 1,111 PLT21030
T BB LINEILY = KBORD PLT21040
LINE{L1l) = KAL - o . o PLT21050
777 LINE(28&6) = KAL - PLT21060
LINEISLY = XAL . o . ) o B PLT21070
TTTTTTT OLINE(SL)Y = KAL - T ) PLTZINAD
LINE(BG) = KAL PLT21050 _
CINE(LLIY)= KAL ™ PLT21100



DO 80 L= 52,40 PLT21110
B0 LINE (L) = KBLNX PLYZ21120
WRITE {KPRNT.4} LINE PLT211392
RETURY T PLT21140
END ~____PLT21150



ToTM_ 10

C ' TOTM 20
_  SUBRDUTINE TOTAM(XsNsNPEAK s ISAVE,M, PHASE B, AMP] YoTm 30
DIMENSION X{1).ISAVEL1},PHASE(L).B(1) TOTM 40
c ' TOTH _5Q
[ ttttt#tt#tlttttttttt‘ttttttt*tt‘ltttt*ttttttl#ttttt#ttt#‘ttttttlttt‘lt TOTM™ 60
_cs e e * T0TH_ 70
[ SUBROUTINE T O T A M ‘ , *« TOTH 80
L, . % TOTH 90 —
€ &« TOTAM COMPUTES THE RESULTANT AMPLITUBE OF THE SUM OF NPEAK SIN- % TOTM 100
C » SOIDS WHICH HAVE THEIR AMPLITUDES AND PHASES DETREMINED BY THE # TOTM 110
T ® CALLING PROGRAM,, TOTAM SIMPLY SELECTS THE APPROPRIATE SINE & TOTM 129
€ ®  AND COSINE WAVES FROM X, WEIGHTS THEM, SUMS THEM AND THEN COM- & TOTM 130 -
C% “PUTES THE AMPLITUDE OF THE SUM. . & TOT™ 140
_C* WARNING = —==e===- THIS WILL DESTROY ROW 1 OF X WHICH * TOTM 130
C * CONTAINS THE ORIGINAL DEPENDENT VARIABLE. * TOTM 160
C = * TOTM 170
C SES s tatindni it iR A AR AR RAE SR KRR AR R R RRASA AR SRR A ARR BRSNS RTERENESr TOTM 180
s s s o o e o ... TOTM 190
C~-LO0P THRU THE FOLLOWING NPEAK TIMES TO CREATE THE RESULTANT WAVE INX TOTM 200
S . TOTHM 210
DO 100 LP=1+NPEAK . - TOTM 220
K= ISAVE(LP) ' ' TOTM 230
KC=K*2 TOTM 240
KS=KC+#1l - - . TOTM 250
C TOTM 260
__C~THE FOLLOWING COMPUTES THE PROPER AMPLITVUDES FOR THE COSINE AND SINE TOTM 270
C-COMPONENTS, BASED ON PHASE AND AMPLITUDE ESTIMATES. ‘TGTM 280
C TOTM 290
PC=1.0 TOTM 300
PC=PL/(TAN(PHASE(K))+ PC) : TOTM 310
T PSaPCHTANIPHASE(K)) TOTM 320
c . ) o . N : TOTM 330
TTC=SELECT SINE AND COSIND VALUES FROM X A T TOTM 340
C~SELECT SINE AND COSINE VALUES FROM X, SUM AND PUT INTO Xs ROW 1. TOTM 350
[ ' TOTM 360
DD 100 L=1,N : ‘ TOTH 370
CALL LOCIKC,LeJdoMseN,O) TOTM 380
o CALL LOCH(KS Lo sMiN,O) ) e . TOTM 390
100 X{L)=X{J}IxPC + X({I}*PS TOTM 400
C TOTM 410
C~-COMPUTE APLLITUDE . OF RESULTANT - TOTM 420
S ST _ e e — ... YOTM 430
$X=0,0 - TOTHM 440
o DO 10 L=1l.N - - ' TOTM 450
TTLO Sx=SXeXx(L) . TOTM 460
SX=SX/FLOATIN} ' ' TOTM 470
§X%=0,0 TOTM 480
- 00 29 L=1+N L ~ TOTHM 490
) 20 SXS=SXSHIX{L}I-SXI**2 TOTM 500
__ AMP=SQRT{SXS/FLDATANHY ‘ B ~ ~ TOTM 510
o RE TURN ‘ TOTM 520
END TOTM 530

xciii . o -
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‘SUBROUTINE DATA

" RE TURN )
_ . END

xciv




APPENDIX 2

Three Examples of Use of SPECT

45



In Test 1, as in other tests, it will be noted that
the final amplitude spectrum has values around the maxima
which are not zero. waever; the t-spectra always have
only two (or the correct number) of peaks. Amplitude spectra

should be interpreted by considering the t-values,
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TF

MATRT X

10
1t
12
L3
Ve
£ES
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
kX
3z
33
34
35
1)
7
38
EL)
+0
4l

L4
17
18
19
20
21
22
23
24

1.00G
-G, 335
0.0%96
=0.453
D.299
-J3.339
Ja 556
-0.231
0.63G
~Ga 100
D.6389
%, 038
DaTLE
D161
N.688
0.26%
Gat3C
343597
Ge551
Datt 15
Jeatd
0. 454
2,377
Dat 63
0,267
Dt 54
0.22%
Na% 35
J.161
Gus 10
J.1c5
qd.383
Je 269
J. 354
0,042
N.29¢
0.4
3,250
9,008
D223
q.312

1é

l.cre
0.005%
0.95%9
-Ya2458
D842

C=Neat]

D670
~-0.5%7
Dedid

1 F

1,000

0.000

Ja65d
~0.597

Ca.113
~J. 608
~3.073
~0,527
~0.171
~0.3606
~G.186
~0.215
—Oldd
~0.097
~0.075
~Ga025
~ G000
~0.000

0.363
~0.011

2.104
~Q0.043
J.l19
~0.086

Dell2
~3.127

2.090
-0.159

0.059
~3.176

0.025
~0%.173
~-C.007
—D.167
=-T.052
=0.124
-J. 061
~0.071
~0.043
~(e027

17

1.0C0
0.251
Ja956
0,465
. B44
d.624
0.688
D.714

CORRELATIOGNS
VARVARLE 1 1S TRE DEPENDENT VARTABLE, ALL OTHERS -ARE COSINE ANU SINE WAVES OF VAR[DUS PERIODS

1.000
0.631
0. 688
J.71%
3,104
0.591

-1, 103

Det 1
-0.212
0,238
-3.232
0.103
-0, 187
0.024
-0.094
0,009
—2.000
0.020
0.07T7
0,068
0.127
D.126
Oul456
0,179
0.137
0.220
0,104
O.244
0,657
0.249
0. 007
0.237
-0.039
Ny 173
-0.099
0. 092
-0. 108
£.030
-0, 075

18

1.000
0. 000
0.959
-D.233
Q. B45
~D.428
Jutfs

1.000
0.035
04739
-0.559
0.486
~0,689
Nn,222
—0.704
0.001
~0.628
-0.145
~0.49]
-0,213
-~C.328
-0.216
-0.178
“0.159
-0.061
-0.092
0,010
-0.008
0.039
0.065
0.031
0.119
-D.004
G149
-0.052
0.156
D104
0.143
-0, 145
0.073
-0.204
0,012
- 0.204
-0.074
~N,158

19

1.000
0.240
0.953
G429
0.863
Ga 616

1.000
Oe59%
a, 706
C.TLs
0,441
0. 714
0.192
J.626
=04 007
e 450
-74138
0.347
=0, !95
Je221
=2.192
D.124
~Gul48
0+ 065
—0. 084
Q.04%1
~T1.021
. 046
0.037
0.070
0.07H
T 104
0. 100
3. 141
34103
J.bT3
0,091
0a209
3,041
0a792
=-C. 015
C.loed
=3 D56

20

1,000
.02
C.961
~J3.20T
T4 B56

1.000
=0.090
0.935
-.302
0.757
-0.530
0.520
-0.664
D.283
—0.699
G.(82
~0.64%
~0.067
-0.533
~0.157
-0.400
-0.189
-0.271
~0.175
—Delul
~0.130
-0.077
-0.072
~0.024
-0.012
-0.001
D042
- 4004
D.083
~0.023
D.120
-0.C85%
J.100
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| -0.047 0.028 (.000
& -0.306 0,892 0.415 1.0%0
£ =0,017 =0,3786 0.880 G.0i0 1.000 ,
6  =0.313% 0.627__0.684 D0.901 0.383 1.000 . .
t 0.056 =C.637 0Q.590 -0.373 G.893 §.000 1.000
B ~0.445 0,296 0.731 Oub64l 0.642 0.902 0.37F 1.000
9 0.165 =0.Tt4 0.267 -0,5623 - 0,644 -0.352 0,911 0.021 1.000
10 =0.45%3 0.012 0.637 0.320 0.733 0.6%8 0,631 0.912 0,373 1.000
i 0.297 ~0.640 0,003 -0, 713 0.248 -0.%97 0,686 -0.318 0.919 0.035% 1.000
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(§4 0.639 =0.097 -0.169 =0.299 =0.211 =0.527 ~0.103 -0.682 0,134 =0,68% 0.44l ~0.%49 0.737 -0.,202 0.9)4
18 =0,100 -0,092 _0.057 =0.185 0,205 =0.171 _0.414 ~0.025 0,605 0.222 0.718 0.501 0.703 0,757 0,551
i9 0,689  G.001 0,009 ~6.1317 <0.211 =0.3866 ~0.212 ~0.58T7 ~0.068 ~-0.F04 D.192 -0.682 0.502 ~0,530 O0.774%
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2 0.7C6 031 =0e002 =005 =0y 152 =0.215 «D, 232 =0,48% =0,185 ~0.628 -0.007 -0,T07 0.264 -0.064 0.555
22 0.161 D.096 0.050 -0.018 0.022 -0.144 0,103 -0.204 0.2T76 ~0.145 0.490 0,030 0.669 0,281 0.742
T 23 0.686 0.00% 0.06F D.00 -0.063 =-0.097 =0.182 -0.288 ~0.218 ~0,%91 -0,138 =0,640 0.755 -0.699 0.314
24 04269 0.14% 0,094 0,062 0,013 -0.07T5 0,024 ~0.191 0.1%6 -0.213 D.367 -0.118 0.5+0 0.082 4.708
UTTEETTTTO,430 =0.053 7 0.1057 0.003 0.024 -~0.025 -0.09% ~0,148 ~0.185 ~0.328 ~0.19% ~0.509 ~0.099 ~0.65 0.093
26 0.357 0.153 0.145 0,110 0,042 -0.000 0.000 ~D,136 0.062 -0.2l46 0.221 -0.195 0,429 -0.067 0.618
TTU2T T 0u551 =0.118 0.109 -0,038 0.090 -0.000 -0.000 ~0,046 =0,1013 ~0.1786 ~0.192 ~0.3%4 -0.187 -0.5}3 -0,078
20 0.419 0.128 0.188 0.137 0.093 0.063 0.020 =0.050 0,025 -0.,169 0.124 ~0.209 0.296 ~0.157 0.484 o
= 2¢ T 0,44 -0.172 0,089 -0.091 ©£.12% ~0.0l1 0,077 0,017 -0.031 -0.081 ~0.148 =0.210 -0.215 ~0.400 ~0.186
30 D.45% 0,080 0.212 0.126 0.148 0.104 O0.068 0.010 0.029 ~0.092 0.065 ~0.173 0.179 ~0.189 0.344
AT L1 042067 0,052 0,142 7 0. 131 ~0.083 04121 0.024 0,041 0.010 ~0.0856 2,096 ~0.197 -0, 270 0,234
12 G.4t3 0,024 0.215 0.093 0.194 0,119 0.126 0,081 0.060 ~0.008 0.0%1 -0.107 0.09) =0,17% 0.212
"33 T 0.297 ~0.217 0.011 -0.180 0.111 ~0.086 O.il%6 0,007 0.094 0.939 -0.021 -0.020 ~0,150 ~0.161 -0,233
34 0.6%4 ~0,0280 0.201 0.048 0.223 0.112 0,179 0.122 . 0.105 0,065 0,045 -0.032 0.041 -0.130 0.109
b1 0.225 =D.20% ~0.,028 ~0.199 0.074 ~0,127 0,137 -0.031 0.122 0,031 4,037 0.018 -0.008 -0.077 -0,.192
36 De435 20,068 0,076 0.004 0,234 0.090 0.220 0.139 _ 0.151 0.119 0,070 0.037 0.021 ~0.072 0.040
T T 3161 SB 172 50,088 0,197 0,029 ~0.159 0.104 -0.018 0,124 -0.004 0.0738 0.021 ~0.019 -0.024 -0.128
3 0.410 ~0.092 0.145 ~0.03% 0,228 0,059 0.244 0.136 0,191 0.143% 0.104 0.092 0.028 -0.012 0.006
T 0,1C9 ~0.127 =0.015 «0.177 «0,0LT ~0.176 0,057 -0,124 0.10¢ -0.0%2 0,100 -0.002 0.040 -0.001 -0.054
40 0.383 ~0.099 0.11) -0,08) 0.209 0.02% 0.249 Q.11% 0.219 0.5 0.141 0.120 0.0%3 0.042 0,001
T el 0.069 ~0.080 ~0.079 =-0ul4d =0.05% ~0.178 0.007 -0.18) 0.078 ~0.104 0.103 -0,040 0,084 ~0.004 0.01&
TR TR TR 19 10 hF]! 2 23 4 F1] 26 27 8 29 30
L 1.0C00
17 0.004  1.000
18 0.937_0.308 1,000
T T 0,271 TTh.944 T0.02% 1,000
0 0,778 0.%4 0.94% 0,30% 1.000
21 =0.%C27 0.794% ~0.2%0 0.947 0.03& 1,000
2 0.5¢3 0,490 0.803 0.9%32 0,952 0.297 1.000
T 23 ~0ebA% 0.5T8 -0.479 0.T99 -0,240 0.9 0,02) 1,000
F L] 0348 0,748 0,019 0.310 0,957 @212 .00

0.477 0,020
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_ COMPUTING SPECTRUM USING THE FOLLOWING BANDY IN MODEL
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-PERIOD AMPL I TUDE T-VaALUE PHASE _
S 19.099 O 0.017 0.128 1.090
Sl 194500 1 o.021 0.212 -1.4%2 R .
20.000 0.032 0.178 ~0. %38
20.500 0.051 0.299 0.144 _ B .
) 21,900 0.086 0. 317 D. 64 )
21.500 0.187 0. 348 1.09%
T T22.000 0.438 0.418 1.510
__22.500 1,980  13.835 _ _ 0.433 R . ~
T 23,000 0.851 0.381 ~0.8T4
23,500 0.881 _ C.M¥6 -0. 512 e e
- 24.000 0.979 D.hlé -0.159
24,500 1,439 11.277 -0.54%
25,000 D691 0,362 6,508
2%.500  _0.313 0,483 0.838 _
T 26,000 0.197 0. 402 1.156
26,500 O.is4  0.las  lA7O0 o
27.000 0.115% 0.413 ~1.368
21-500 0,098 04543 =1.076
28,000 0.088 0.536 -G. 7197
_ . te,500_ _D.082 039 vOSMY N



.
7 “# - (YT 'TT -
é} 3 (1T seassessesed AMPLLTUDE ESIMATE. R 7 seeese e b ese T-VALUE,
'ﬁ‘k T T ) e Tt T e s
> . . . .

Gé " PERIQD

0.0 0.9902 1.9803 0.0 G.84T8 13,6933
..l..I.l.ll..........l...'........l.....'..l“-...’ ..l‘.lCC-..G......I...l-l.!‘--..ll..'-.“...l-l.."
19.0000 » » - I T T . o . .
- - - - - -
19.5000 » . e o . L . .
L3 » - L L] -
20,0900 » - . » .. .
L4 - [ ] L] ] -
20,5000 +% I e o . .® . .
. L] L] L[ ] [ ] -
21.0000 o ® v D - » 'L . .
[ ] L3 - Ld - L]
21.5000 . . - . ¥ . .
- - - L] - L] L] -
22,0000 . . . R . . 1 R » -
’ L] - L] L] L] L]
2225000 . e B _ . . . L
B - - [ ] - - -
23,0900+ . . . .* . . -
L[] L ] L] - * -
. 23.5000 . _ b ._ e P L . . .
i - - " - - [ 3
! o 24,0000 o I ._ﬁ,_,“_v._..' e e e = - . - L . . - - . ]
B . - . L ] L]
4 24,5000 . - L - . I L] .
| - . . - . .
___.25. 0000 L . - L e ¥ ST e » - _ _ e - _ B
. . a - . .
z: ‘25_!_5_000 b . [ J . .. a® N e [ R _ . » -
. - --“;ﬁf L] L[] - * L
26,0000 . * . . * ' 2
T L ] - - L] L] -
__ 26+5000 . _ I ) e . * _ . v
'] L] L] - - L L
21. 0000 L ] L _ e L2 - e . —_ . — .. * L
- L] : » L] - -
27,5000 . ® . a . ® . .
- - - L ] L)
e 20-0000 « ? o ~ e - _ » 'l. L] -
i L ] - L] L ] L]
28.%000 . ¢ - . m o . M) . .
o -« i - . . . .
tesansassusvatsssasnsnssestessosassnnsynnsasasnsonant "QIU"......’Q.I!.L!_Q_Q_L‘!.!uluw'_'u_w.l_’_l._.____.—_uw




Tix

s

L
L]

L L]
P T P T e T e e ———— i - e — -
LETY T SR peensssb e PHASE ESTIMATE. seboboete Rt T-YALUE,
TT ses ’ Y] o
Y . -
T PERIOD
~6.2832 0.0 6, 2832 g.0 68476 13.4953
‘.otoﬁ------o-.-o--oo.o.n‘.....-.---.-n--.n...o.o-. .‘l.l...luOll"ooc'liancol"lli.olol.ii.ll.il.l.lll.'
_ 1%e0000 » . . i m . . .
o . . ! ) . ; .
_le.s000 . Y e .. e } .
. L] - L] L - -
_ 20,0000 , ., . » . .
B . - R - L] L] *
20,5000 . e . U | . a® . .
- L] - ' . L]
e 21.0000 . . __!__ e .« . »® . M -
- - L} * . *
21.5000 . . ® . o® . .
. . . . ] .
_ 22,0000 . _ e I T . ] . -
- - - - - L]
. ‘__22.5000 . _ ‘._‘ .- I o e . e ..
. - L . - -
23-0000 L] hd L3 L] % L 3 [ ]
J== T . . . [} -
. 23.5000 - ._ e Y e L - _ [ . . L3
’ - - L] L] . -
24,0000 » JE ¥ R RO ¥ " . - .
o - . ] . . .
24,5000 . LI . . » * s
- . . [ . . *
25.0000 . . & e L . . .
— . - - - . L .
. 25.5000 , - e - o .. " - . .
e . L} » . L]
26,0000 .« - » . ¥ . .
- L] L] L] - .
_ 26.%000 . T T S . . .
L] . L] L] . .
21.00G0 . } . S RSO 1 . . _
T ST ; . - . L]
27.5000 . . . . ? . .
- - L - L]
28.0000 . ) ., . . . .
- ’ e ) " ) . L] . L) .
20,5000 . L - . ¥ ) ! )
! . . - - - . .
0.........--.--on.--o--o-“-t-nuc.uvu.-ooanc.tuuouu’ SascusnatssnsssrssssnorssPrcennsnsivuggytsssnesact
__ MWULTIPLE SCUARED CORRELATIONs O.6684 o




FTEX

-!LT

TEsT 2.
THE YOLLOVING 13 & LLSTIRG OF THE CONTRAOL AND DATA CARDS POR TEST 1.
.. ouTPUT FoLLONS.,  __ e ) _ 3
0 120 0 0 1 0 k1 2
20.90 21.0 2.0 22,5 23,0 21,3 win 29,5 .
25.0 25.5 26.0 26,5 27, 27.5 28.0 28.%
e 29.0 30.0 31.0 32.0 R R
2
Y + 11 1.0
25.0 1.0
1.0 . -
13780 -7990-13380 13910 3920 7330 6530 2190 -6810 11290
. 2-13770-12570 1950 -1190 -8549 4260-13220 =3150 ~T320=-13a80  _ _ o .
3 23340 =3170-19550 -6360-13180 -4330 5450 280 -2970 2760
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Sg 3V =692 =004 ~0W6LL 0.017 =C.652 G191 ~0.89% O0,JA3 =0,86%0 0.57F -0.511 0,15% =0.V66 N.A90 -0.190
= 4 <7011 4T -3.066 0 0.67 0,092 0,009 O.2HL B.T4d N,467% 0.126 D.64H 0.65% 0,795 0.531 0,906
e, B 35 =%,302 =0 AT -0.52% ~0.099 ~0.637 0,041 =0.675 0,217 ~0,439 0.412 =7.673 0,807 -0,510 0,771 -0.350
: 34 =0.08% 0,761 -0.175_ 0.39 =0.106__0.521_ 0,011 _0.628_ 0,162 0472 _0.3%0 0,131 7,499 0.T06 0.840 D
@E 17 =N 188 =0,230 ~N,33%4 -0,22% =0.486 =0,159 =0.611 -0,040 ~0.688 0.122 -0.709 0.312 ~0.678 0.506 -0.599
Lo 3B 0.1 00109 <0072 0,192 -0.188 0.0 =0.15%6 0,639 -0.072 0.%6% 0.0%) 0,666 0.199 0,727 0.26%
53 3% -03052 -0u115 -0.14B =0,227 =7,109 -1.230 -0,452 04140 -0,572 ~0.080 -0.856 0,062 ~0.697 0,233 -0.695
= 40 -0u.C21 2,018 -0.109 0,059 -0.179 0.143 =0.21] 0,260 -0.19%6 0.396 ~3,133 D.532 =0.028 D.647 0.110
E 41 04003 =9,071 ~2.055 -0.146 ~0.159 04196 ~0.269 =0.210 =0,393 =0,181 =0.50% ~0:108 ~0.597 0.005 =0.659
11 32 13 34 1S TS ar EY ] 19 40 &1
I S D 1S -
32 0.15%  1.0%0
- 13 0.974 =0.222  1.020 _
! 34 0.369 0,376 0.187 1,000
__.3% _ 0a.9C3 -0.185 _ 0.917 0,903 1.000 i
36 D.628 0.801 0,533 0.910 0,31 1.000
.37 N.ERZ =0.478 0,823 -0,324 . 1,923 0,031 1.000
34 0.737 0.534 0.697 0,696 J.6l% 0.926 0.360 1,000
£ 0,411 =0.649 N.579 =0.560_ 0.724 -0,283 0,928 0,082 1,000 —
%0 Y123 0.27T2 0,756 0,642 0,738 0.751 0.59% 0494l 0.335 1,000
%1 0,146 =0,687  1.300 -0.675 2.%55 -0.529 OQ,73& =0.,272 0.930 0.01% 1,000
__ ST NGLE 3AND SPELTRUM N
'] PER1DD L AMPL ITUDE T-VALUE PHASE — S
ze.n0a 0. 176 4,220 =1.429
21000 14374 5.996  _  =0,987 o }
22.309 T.963 TuS1T -0.547
22,571 1.12% B.547 —N. 348
23,000 1.762 9,454 -0.14%
N L. 23.500 1.783 ___ 9.864 0,051 _ R
. 24,700 1.784 9.457 0,230
’ 74.500 1.735 8.497 0.403 .
25,970 L.b62 T.549 0.515
25,570 1.59) 6.907 0, 736 S
26,300 1.49% [y D.ATT :
26,500 } 1.394 6078 1.7¢0 '
271,700 L.204 5,561 1.112
. _21.500 C1a17S 5,048 1.216 _
28.000 1.075 4,583 1.31%
29,510 0,93% 4,157 1.391 "
729.77% 0.901 Y. Toh 1.654
30,000 0,752 1.068 1.52%
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THE FOLLOWI®G IS & LISTIAG OF THE CONTROL AWD DATA CANDS FOR TEST 3.
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5 4300 -110  £660-31320 -4100-10770 7340 18840 -J1udD  TBIO
6 -waun 3540-12370 -a40 -1110 -2100 9310 §16) -I770 -4130
7 j0480 ~ 370 7590 6090-20430 -2900 6040 =5430 8360 6690
8 3u70 28160 -8640 -6320-16180 3720 ~T80 <9150 13140 __-380
96370 €630 -1070  1310-18080-11260 3730 6100 ~J64d-26260
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ATXX

_HONTE

RAND

CLAR LD

STMULATED DATA

BANT

1 ~ PERIOD= 22422274

2 - PLRIOD=

8.5000

FREQUENCYs 0.0450, AMPLITUNE= 1.0000
- 2540000, FREQUENCY= _ 1,0400, AMPLITUNE= - L.000¢

.- RANDOM_GRUSSIAN NOISE AMPLITUNEs

SOPR TIME---1212.6



MATR X

OF

cnaegeLATIONS

VAR BALUE | 1% TME OEPEMOENT vARTABLE, ALL OTHMERS ARE COSINE AND SINE WAVES OF VARIOQUS PERINNS
t 2 3 4 5 6 H ] 9 10 11 12 13 14 15
:
; 1.000
' =0.1642 L1.000
“N,rZ2  DJNLZ L.000
-0,179 72.936 0,320 1,000
—0.746 =G.7R1 0,519 0.077 1,000 '
«n.237 3,153 9,565 0,938 7.326 1,797 s
; 0,357 =0.525 D.763 -0.276 0.935 0.023 1.020
: S -0.304%  0.31% 9,709 D.TTE 0,566 0.9 0.31% 1.099
! “0a767 ~0 AT0 0,504 =0.527 Gl 150 =0.287 0.932 0,406 1.790
_a0.sN3 0.262 0,139 0.532 0.70% 0,712 D.5% 0,938 0.37%% 1,000
A 0] =M AT 0,225 =D.576  0.%91 =0.515 0.7%% -0,299 C,935 0.000 l.000
5 0.0)2__0,L5% _C.764 0,729 0,521 0.771 9,159 _C.554 __0.914 0,009 1,000 .. e
43 =0 h22 —32017 ~CaT08  F.223 =0.401 0.%33 =n.538  C.763% -0.293 0.739 0.016 1,200
S =516 -0.129 %.49k 0.022 G, 640 0,243 CaT25 0,320 0,703 9.753 0.%61 0.934 0.325 1.000
0,707 =3.402 =0, 167 =D.639 =C.002 -0.713 Co2%% -0.867% 0,524 ~C.530 0,772 =0.276 0,940 0.03é 1.000
~ | =fi5e3 -0.198 9.302 0,146 1,480 0,023 D.6%4 0,224 6,733 0.499 0,707 0,757 0.567 0.938 0,332
17 GulnZ =Je3ld —0.227 0,692 =0,152 =0.636 0.017 -0.7195  0.260 -0.672 0,520 ~0.521 0,765 “0.269 0.935
18 -Q,gnl_;g,igi_ﬂg,;ga_:g.?15»_;,19@_;0.|55"uq.@qq‘_g.naz__o.aﬁz‘”c.reo_ 0,742 0.519 0712 0.T12 G.547
19 ALEIE TN 149 0,194 0,305 =0,279 0,474 =M. 141 ~0.617 0.01% -0.675 0,247 -0.5668 0,504 -0.523 0,749
20 _-n48 =3.112 0.0%2 -C.198 4157 =0.21T 0,331 -0.1%6 €.519 D.020 0.669 0.26% 0.739 0.534 0.707
e 21 JuATC =0.0%5 -0,102 =C.132 -J.1AC =0,280 ~0.208 =1.452 -0, 149 =0.607 -0,000 -0.5695 0.22) -0,673 0,487
22 -0.2¢2 =9.013 0.013 -C.115 0,061 -0.1A8 Col7h =0.231 C.340 =0.12% 0.%14 0.034 0,65 0.266 0.728
i 23 A.TT8 0.912 0.005 -0.015 -0.099 =0.113 -0.159 =0.269 -0,221 =0,455 -0.165 -0.620 -0.0113 -0.705 0.220
26 -0.078 N.NT6 N,066 =0,073 0,079 =N.09%__ 0,748 =N.168 _ 0,171 _~N.145 0,320 -0,127 0,487 0,023 0,637
25 D.343 <0.001 .00 0,029 —0.,007 0,007 =0.114% =0.116 =0.237 -0,286 =0.23¢ -0.478 0,166 ~0.515 =0.003
26 D115 0.127 0.114 0,093 0.054 0.Cl6 C.024 ~0.0A1 0.05% =0.165 0,13 -0.197 0.29R =0.1%% D477
21 7,850 =0.,057 0,129 0,006 0.0F5 0,025 -0.020 =2.021 -0,128 ~0,137 -0.207 -0.306 -0.222 -0.487 -0.150
__2A__0.23% Q.13 0.181 0,145 O.11! 0,105 0.04l 0.018 0.037T -0.091 0,037 =0,18% 04147 ~0.216 0,304
29 A.757 ~0.125 0,011 -0.061 0.112 -0,078 0,065 0.907 -0.020 =0.037 «0.115 -0.145 -0.187 ~De 299 -0.203
30 Ne#42 0,095 0.229 0.155_ 0,173 0.14R_ 0,075 0.0%6_ 0.725 -0.30) 0,002 N,y 0,043 -0,199 0,159
EY 3,054 =3 177 0,057 -0.139 2. 100 =0.079 0.111 ~0.02% C.076 =C,209 -0.00) -0.031 -0.093 ~0,125% =0,172
32 0.5%2 0.03% 0,233 0,093 M,7i3 M.b38 0,157 0.130 0,040 0377 0,73t ~0,0l% 0,007 ~0allb 0.067
1} 1.513 =0.195 ~0.013 0,145 0,05%% =0.153 0,112 -0.09% 0.130 -0.0i3 0.094 0.017 0,013 =0,N08 =1.092
34 0,577 -0.373 0.193 C€.0r4 0.716 0,078 0,206 AL 0th O.l6% 0.1LT D.l0h 0,075 0,083 -0,.Nn04 0.0%8
15 3,350 ~0e119 =0.072 -0.214 =0,C03 -C,203 0,075 =0.147 0,133 -0.070 0,143 0,005 0,095 0,037 -0,000
35 7,557 -3.069 _0.129 -0.031  0.18% _0.003__0.2t9_0.08) 0,220 04111 0,182 0,126 0,121 . 0.003 0.05)
17 0,216 <0,13% =A. 101 -0, 190 0,056 -0.211 0.018 =3.149 ©,n91 =0,129 0,135 =0.050 0,131 0.015 0,074
38 0,503 =0.079 0.067 ~C.090 .13} -0.060 £.200 0,000 C.260 0,003 0.23% 0,132 D.189 0.147 0.117
39 0.100 ~0.072 =D.090 -0,129 ~0.080 -0.173 =0,040 -0,18% 0,021 -2.170 0,079 -0.11% 0,113 -0,053 0,107
40 0.636 ~0.058 0,024 -D,095 0,082 -0.093 0.158 -0.051 0,220 0,020 0.249 0.097 0.232 ©G.148 0.175
41 021 -0e318 =0,048 -0.0% —0.07% -0.105 ~0.076 =0.151 -0.04% -0, 77 0,000 -0,171 D.054 ~0.132 0,09
16 & T 19 20 21 22 23 F13 2% 26 F 28 29 30
' 16 1,000
17 0409 1.000
Mk 3,941 0320 1,000 e
19 -0.282 0.93} 0,008 1.000
20 N, 114 0.%8 0,979 0,10 1.000
2t =0.%3) 3.746 =0.298 0.934 -0.00F 1.000
» 0.523 0.T01L O0.760 0.5%3 0,91 0.307 1,000
23 =D.6TR 0.499 =0.%37 0,781 -0.295 0,939 €01} 1.000
24 0.246 0.T2) 0.499 0,702 3.748 0.560 0,933 0.314 1.000



2% ST 0,782 =NLATT 0,923 =053 0,717 -ML 28 N.941  0.713  1.999
24 NGEY Daktl 0.7 DLTYY D.sds D.FIR Q.79 0,449 0.739 ND.132  ],000
2 200610 04014 mULI0Y 0,763 -0.689 0,521 0,520 G.165 .20 C.935 0,029 1.000
PR SN 1SR DA 0.0%0 0,464 D23 0,745 N.8LA Q.Pl4 0,772 0.500 0,941 0.329  1.000
29 0,461 0,137 =0.609 0.020 -0.689 0.748 -0.6H8 0,505 -A, 522 0.749 -0.207 6.932 0,008 1.000
10 =01,218 0,334 -0.147_ 0,576 0,020 8,60k N205 A 745 0,537 0.T10 0.11%  C,559 0,939 0, %%  1.000
AL =0,272 -)4202 =0.443 <0147 UL RN -0.000 =0.691 0,222 ~P.602 0.4BF =0.532 0,14 0,297 0.93&% 0.030
17 =0.188 0,184 -0.290 0,350 -3.0128 £.524 0.916 O.66% D.269 D.F34  0.525 0.705 0.760 D.566 0.914
3% =0.104 -001d46 20251 20,223 1,449 —Cl 188 =0.617 D018 =0.70% Q.19 -0.619 0,400 =0,536 O, 163 ~0.292
3% =0.394  U.078 -0.16h D0.180 -0.085 N, 330 -0.17% 0.496 0.075 Cu.bk} 0,244 0,728 0,499 0.706 0.Tat
15 0,002 -0.118 -3.110 -0.213 -0,287 -0.240 =0.4A0 -D.17? -0,.640 =0,005 =N, 713 0.24% =0,6T1 0,527 ~0.526
14 0,018 0,334 0,008 0,061 -3.162 0,155 =0.195__1.3%4_-0.143 _0.482 _0.902 0,445 0,225 0,737 0.4%4%
37 0,034 -0.021 =3.CIh -0.,135 =2.137 =0,220 =0.317 -0.237 =0,496 -0,155 =0.4639 0,019 =0.704 0,265 ~0.646
3R DT 00946 D.021 0.ALL =1.089 0,040 -N.1R4 D.162 =0,217 0,307 -0.1%8 0,%0| ~0,002 0.668 G,217
39 -0,0C01 0.955 0.007 -C.033 -0.038 =0,130 -0.151 =0.199 =0,309 =0,210 -0.476 -0,139 -3.6(5 0.023 ~0.690
40 04150 0.095 Q.097 0.024 -0.000 ~D.001 -0.115 0.082 ~0.20% 0.160 =0,221 0,337 =0.149 0.529 0.020
41 =7,074  0.101 -0.022 €.063 -0.002 -0.013 -0,036 =0.104 «0,133 =0.180 =0.278 ~0,205 -0.4%6 =0.14T ~0.600

E] 32 33 34 15 3s n B 1] 9 &C L1

_.. % l.oo00 .
EFd G.310 [.000
13 D960 D.019  j.00C

3% 0,565 0.932 0.332 1.000
035 DuTTh =0.270 Q.948. 0.083 $.000
36 %716 0,755 Q.574 0,918 0,342 1.000
T 04532 ~0.514 0.78T ~0.2%9  £.936 0.060 1.020
an 0.748 0.519 0.718 0,774 0,575 0.942 0,327 1.00n
39 20251 ~0,662 0,505 ~0,515 0, 74T =0,275 0,930 0.013__],000

40 0.6T8 0.2587 0.746 0.540 0.712 0,778 0,562 0.940 0,306 1,000
81 %000 =0,589  0.220 =0.667 0,482 =0,528  0.742 =0.296 0,331 ~0,002 14000

ﬁ . SEINGLE_ _BAND ___SPECTRUMN U
ﬁi FREOUENCY AMPL 1 TUDE T-VALUE PHASE
T T p.a3s T d.9s8 4. 778 1.523
0. 215 FeW3L  S5.B52 VAT, U
G EY 1.318 5.975 1,198
0.018 1.499 1.912 1,014
* n,03%9 1.644 8,499 N.BLY
L.240 . 1.1%8 t0.251 0,588 L )
B - Y 'S B 1.831 12.978 n.1%7
Pad4? 1.8 16.719 A,135 o L
"""" 0.743 1.066 15.53) =0.092 )
0. 144 1.810 12,567 -0.12% -
C.04R 1.729 9,946 =0.547
N.04s6 1.A01 8,333 . «0.T82 — 3
- 0,77 777 1.438 7.445 -0.983
0048 LL261 | 8£.630 =202 e
T paoee T 1,085 5,552 “{. 401
0,054 LD 4.1H1 1.567
G.051 0.730 ¥. 310 1.821
0.052 S 0.5 Z.483 1.328 . Y
- 0,053 0.407 1.8%49 1.321
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MM TIOLFE SCUARED LRREELATION® 0,7217
FERIDNFPFE, AvMPLITHDE T=-¥ALUE
C Na0440 1. 86567 15.5321

NETERHINANT = 0.9%99933779239655F 00
MIILTIPLE SCUARFD CORRELATION=® N, 7018 e e
FERINN/EREQ, AMPL ITUDE T=-VALUE '
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COMBYTING SPECTRUM USING

0,410

THE FNLLDWING AANDS N

MODFL

DETFRUMINART =

0.151127241%51AT6E-01

HMULTTPLF SCUARED CORRELATIONs 0.8873
; PFRICNAFRFQ. AMPL I THDF ___Y-NALUE
3 D.0440 e NS 13,9547
i _ 0.N4&B0 C4.94617 25.1598 ~
L eﬁfﬂﬂ
%;; NETEYMINANT 4 0.,677121349525452F-01 !
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PERIDNSFOF G,
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0.892%
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25,1598
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0.1797354B1 119044E 00
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_ MULTIPLE SCLARED CORELATIONS  0.B882 e
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0.7%90 2.4549 22,6255




XXX

__CNMPYTING SPECTRUM USING THE FOLI IWING BANDS IN WODEL

B. 0450
3. N4890
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WY
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0.9%1 0,972 1.18) 0.0608
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0.053 0.0548 Le628 -{(}.030
D054 0.05% ke 402 =0.,380 _ - e e
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