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]
N
l

gxz exp|— iwxidt] At

PR = . 2mkl
= At%x; exp[ =N ] (9
Z Z T,
N-1
F.= %‘f”) = E’xz exp[— z-&%l—] 60)

(=0,1,2, -, N—-1)
Lk, Fyvox DfERX
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N-1 —
Fvor= Lgox; exp[—i——zn(NN /?)l]

= Izg}:xz exp[z’ 27][51]

= [t (F, OF{BEEED ®1)
CEEBRB, ThbY, k=0, 1, 2, -, D ETo FoERSrRE, BY
O Fy </e =1, Dy, N—1) ¥ COMBIREET D LN TED, Dk

D, k= N/2HF 1 %R OEKREE

fo=N. 1 1
T2 T T 24t

THBHZERRLTND, RO Fr 2BmETHET 52 v da—g71T)
X AWEE 7 — Y =%# FFT (Fast Fourier Transform) 7' v 7 5 & L IEIEHh
BLDTHBH, BE7— Y =FHBDOT A=) XARD\TIE, Bendat, J. S. and
Piersol, A.G., “RANDOM DATA : Analysis and Measurement Proce-
dures,” (1971), John Wiley & Sons, i LW OTHEELThEZ BRI RV,

4.5 2RO MABELSFCHACHEBEEE R I Ea—5-TRST

I

ChETOBRAELVCFFTOREXBALTAY7 — « 27 P VEE
Cxx(w) 5 ik Sxx(w) ¥ L VEHOHBBEK Ru(r) ZRXDB 2 v e a —
2 7ey s aRERL, BRARE LRI,

SUBROUTINE SPECT i3BR5I5F— 2 DA ~<7 P VEBE Gulow) 723
Sw(w)ZF®»> 55D THbH, SUBROUTINE AUTOC i 5§ S HEIEI &
Rulr) 2 RDBLDTH 5B, T SUBROUTINE FFT i3E#E 7 — V =4#
DFe 75 sTHh, SUBROUTINE INTPL 243 L b EERIy v 7Y
VIZEIRTWEWT -2 R ERREECL > TTFDELbhIHRO T — 21
BTH 7 A —FvThd, BEYRRTHLHD T s 5 s SUBROUTINE
PLOT & 2B, 7 r v PEOEXY 74—+ 1T SORDM243 & ) - XD
<4 7reavta—2RRENALDDTHHN, SEVBETHIE—RD =
VEa— 2R LTHHANWD I ENTE S,

62
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—FELT, H3DL5T =22 ' VEBE Gulow) RE2bhic s &
w, FhobECAEBBEEAERICRD S ER4D L 5D, TheRHf
22-CfESL L 72 SUBROUTINE AUTOC %\, N =128 (Casel)% X O
N =512(Casel) D 2 8 ) OBEIC Rue(r) R EHE L, BRIE L LB L 02K
5RIORM6TH B, WIEHbHEERERMEELEDCEV—KERLTND
zE bbb,

%35, %112 SUBROUTINE AUTOC DANAS A =207 3 —=y | &
ZOHERLESDTHD, EhE2FEOITH LA (CASE 1) TH5,

‘G (w)
XX
a/{2n)
0 21B w
M3 RRlAaxZ PBE CGHREIBREE#ES)
R(T)
o ‘

X4 BCTHEBABROERM
R(z) = aB sin(27Bz)/ (2nBr)



Autocorrelation R{T)

Autocorrelation R(1)

FEOREE I B =2 ¥~ EHROEE
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10.00¢
8. coel Case (I)
Applied Parameters
Theoretical NGORG = 14
6.000 NDATA = 128
DWW = 0.3142 (radien/sec)
4.000p a= 27
B=1.0

-2 000 Computed
—4.0001 Given One-sided Spectrum
Glw) = 1.0
-6.200 - for 0 < w 5 2n
-8 000 -
i 1 i L 1 i . ]
~10.000
.00 1.00 2.00 3.00 4. 00 5.00
Delay-time 1 (sec)
X5 BCERIBIKICRT » Rl L S Mm & (Case])

10.000

8.0001 case (II)

. Applied Parameters:
6.000 Theoretical NGORG = 1§
NDATA = 512
4.000}F 2"_-22.3142 (radian/sec)
B =10
2.000
. 000
-3.000 I Computed
-4.000
Given One~sided Spectrum
~6.000 Glw) = 1.0
for 0 < w < 2r

-8.000}

~10.000 i i i 1 i i 4 1
.00 1.00 2.00 3.00 4.00 5.00

Delay-time 1 (sec)

£16 B THBAMBICBT 5 EiRl e BNMDHLE (CaselD)
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%1 SUBROUTINE AUTOC DANIRFA—ZDT7 +—< v b & Z2DF)
I-a ARRSTA—F « Txr—=2v}
NGORG[IS]) NDATA(IS] MO[I5]) DW[Fl2.5])

wg (1) (F12.5] G#(1)(F1l2.5) wWg(2)(F12.5] G@(2)(F12.5] W@(3)[F12.5] G@(3)[Fl2.5]
W@ (4) [F12.5) G#(4)[F12.5) WE(5)([F12.5) G@(5)(Fl2.5) wWP(6)[P12.5) G@(6)[Fl2.5]
................ eescsesvss WHI(NGORG) [F12.5] GF(NGORG)[F12.5])

I1-b EEBOAF/RT A—EF

10 512 1.0.31416
0.0 1.0 0.5 1.0 1.0 1.0
2.0 1.0 2.5 1.0 4.0 1.0
4.2 1.0 4.5 1.0 5.5 1.0
6.2832 1.0

%2 SUBROUTINE AUTOC @3TH L@ (CASEI)

COMPUTATION OF AUTOCORRELATION FUNCTION
FROM ONE-SIDED POWER SPECTRUM.

COMPUTATION PARAMATERS
FREQUENCY INCREMENT DW= ,31416E+00 (RAD,/SEC)
# OF SPECTRUM POINTS NF= 10
DELAY-TIME INCREMENT DT= ,78125E-01 (SEC)
TOTAL DURATION TTOTAL= ,20000E+02 (SEC)
# OF DATA POINTS NDT2= 256
NYQUIST FOLDING POINTS NFOLD= 129

GIVEN ONE-SIDED POWER SPECTRUM VALUES

W= 0.0000 GO(W)= ,10000E+01 W= .5000 GO(W)= ,10000E+01
W= 1.,0000 GO(W)= ,10000E+01 W= 2.0000 GO(W)= ,10000E+01
W= 2,5000 GO(W)= ,10000E+01 W= 4.0000 GO(W)>= ,10000E+01
W= 4,2000 GO(W)= ,10000E+01 W= 4,5000 GO(W)= ,10000E+01
W= 5.5008 GO(W)= ,10000E+01 W= 6.2832 GO(W)= ,10000E+01
COMPUTED AUTOCORRELATION FUNCTION
T= 0.0000 R(T)= ,39898E+02 T= .0781 R(T)= -,27335E+00
T= .1562 R(T)= -,16151E+00 = .2344 R(T)= -,77100E-02
T= L3125 R(T)= ,14809E+00 = . 3906 R(T)= ,26542E+00

| T= .4687 R(T)= ,31378E+00 = .5469 R(T)= ,28062E+00

| T= .6250 R(T)= ,17454E+00 = .7031 R(T)= ,23111E-01

| T= L7812 R(T)= -,13432E+00 = .8594 R(T)= -,25685E+00

T= .9375 R(T)= -,31265E+00 T= 1.0156 R(T)= -,28721E+00




.0937
.2500
.4062
.5625
.7187
.8750
0312
,187%
.3437
.5000
.6562
.8125
.9687
.1250
.2812
L4375
.5937
.7500
.9062
L0625
2187
.3750
L5312
.6875
. 8437
.0000
L1562
.3125
. 4687
.6250
.7812
.9375
.0937
.2500
L4062
.5625
.7187
.8750
L0312
L1875
7.3437
7.5000
7.6562
.8125
.9687
.1250
.2812
L4375
.5937
.7500
.9062
.0625
.2187
.3750
.5312
.6875
9.8437
10.060¢
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R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)#
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=
R(T)=

LI T

.18715E+00
.12022E+00
.31076E+00
.19930E+00
.10584E+00
.30812E+00
.21098E+00
,91196E-01
.30475E+00
.22214E+00
.76335E-01
.30063E+00
.23278E+00
.61289E~01
.29580E+00
.24285E+00
.46097E-01
.29025E+00
.25234E+00
.30793E-01
.28400E+00
.26121E+00
.15415E-01
.27706E+00
.26946E+00
.95367E-06
.26946E+00
.27706E+00

15415E-01

.26121E+0G0
.28400E+00
.30793E~01
.25234E+00
.29025E+00
.46097E-01
.24285E+00
.29580E+00
.61290E-01

.

23278E+00

.30063E+00
.76335E-01
.22215E+00
.30475E+00
.91196E-01
.21098E+00
.30812E+00
.10584E+00

.

19930E+00

.310876E+00
.12022E+00
.18714E+00
.31265E+00

.

13432E+00

.17454E+00
.31378E+00
.14809E+00
.161S1E+00
.31416E+00

1.1719
1.3281
1.4844
1.6406
1.7969
1.9531
2.1094
2.2656
2.4219
2.5781
2,7344
2.8906
3.0469
3.2031
3.3594
3.5156
3.6719
3.8281
3.9844
4.1406
4,2969
4.4531
4.6094
4,7656
4.9219
5.0781
5.2344
5.3906
5.5469
5.7031
5.8594
6.0156
6.1719
6.3281
6.4844
6.6406
6.7969
6.9531
7.1094
7.2656
7.4219
7.5781
7.7344
7.8906
8.0469
8.2031
8.3594
8.5156
8.6719
8.8281
8.9844
9.1406
9.2969
9.4531
9.6094
9.7656
9.9219

.384S7E-01

.. 24767E+00

+29311E+00
.53709E-01
.23788E+00
.29830E+00
.68833E-01
.22753E+00
.30278E+00
.83791E-01
.21663E+00
.30653E+00
.98546E-01
.20520E+00
.30953E+00
.11306E+00
.19328E+00
.31180E+00
.12731E+00
.1809GE+00
.31331E+00
.14125E+00
.16807E+00
.31407E+00
.15485E+00
.15485E+00
.31407E+00
.16807E+00
.14125E+00
.31331E+00
.18G9CE+C0
.12731E+00
.31180E+00
,19328E+00
.11306E+00
.30953E+00
.20520E+00
.98546E-01
.30653E+00
.21663E+00
.83790E-01
.30278E+00
.22753E+00
.68833E-01
.29830E+00
.23788E+00
.53709E~01
.29311E+G0
«24767E+00
.38457E~01
.28721E+00
.25685E+00
.23111E~01
.28062E+00
.26542E+00
.77097E~02
.27335E+00



WOONO N WN =

e 00 ve 0e ss es se ss e

aoaaoaaaaaooaaaooaaoaaaoaoaoaaOoaOOaaaOan

BIIREREFR PFREHR 22 1982

APPENDIX. AR FPALZBERLUICAC
HEBLE KD I FITNL—F - 0y
SLDY X b

SORD-M243= 4 2 1233§ % 75
T4 v T T —F 2R

SUBROUTINE SPECT(SPC,W,NSMOTH,Y, NDATA,DT,TTOTAL,DW,WU,MO0)>
DIMENSION SPC(1),W(1),Y(1)
PURPOSE
TO OBTAIN A POWER SPECTRAL DENSITY SMOOTHED NSMOTH TIMES
FOR A GIVEN TIME HISTORY

USAGE
CALL SPECT(SPC,W,NSMOTH,Y NDATA,DT,TTOTAL,DW,WU,¥0)
DESCRIPTION OF PARAMETERS CONTENTS
BEFORE CALLING -- AFTER CALLING
== Y= ORIGINAL TIME HISTORY -- GIVEN - SAME
~-= NDATA= NUMBER OF ORIGINAL
TIME HISTORY - GIVEN - SAME

NDATA MUST BE A
POWER OF TWO.

~- TTOTAL= DURATION (PERIOD)-- ' GIVEN kel SAME
-- DT= EQUI-SPACED TIME
INCREMENT - NONE -—- CALCULATED
-~ NSMOTH= NUMBER OF SPECTRUM
) SMOOTHING - GIVEN - SAME
~= DW= FREQUENCY INCREMENT -~ NONE -- CALCULATED
-= WU= NYQUIST FOLDING FREQ.-- NONE -= CALCULATED
--~ W= FREQUENCY ORDINATES - NONE ~-- CALCULATED
-~ NFOLD= NYQUIST FOLDING
POINT (=NDATA/2+13-- NONE -= CALCULATED
-~ SPC= ONE-SIDED POWER SPECTRUM
SMOOTHED NSMOTH TIMES- NONE -=- CALCULATED
-~ MO= FREQUENCY CONTROL
PARAMETER -- GIVEN --SAME

MO=0, FOR (HZ) DISPLAY

MO=1, FOR (RADIAN/SEC) DISPLAY

ACCORDING TO MO, CORRESPONDING PARAMETERS CHANGE
THEIR UNITS. NAMELY IF MO=0, DW,WU,W,AND SPC ARE
CALCULATED WITH UNIT OF (HZ).

REMARKS
ARRAY SIZE OF SPC MUST BE TWICE AS MANY AS Y
ARRAY SIZE Y -- NDATA (=A POWER OF TWO)
W —~= NDATA
SPC -- 2%NDATA
NW=NDATA/2
NFOLD=NW+1
P1=3.141593
P12=2,0%P1

DT=TTOTAL/FLOAT(NDATA)
DW=1.0/TTOTAL
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40
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IF(MO.EQ.1) DW=DW¥P12
WU=DW*FLOAT(NW)

DO 10 I=1,NDATA
W(I)=DW¥FLOAT(I-1)

CALL FFT(SPC,Y, NDATA,-1)
ND1=NDATA+1 ‘
ND2=NDATA+2

POWER SPECTRUM
AR=SPC(1)%*#2+SPC(2)%%2
AR=AR*TTOTAL

"SPC(1)=AR

IF(MO,EQ.1) SPC(1)=AR/PI2
NF=NFOLD-1

DO 20 I=2,NF

II=I+]

IR=I1-1
AR=SPC(IR)%%245PC(II)*%2
AR=AR*2,0*TTOTAL

SPC(1)=AR

IF(MO.EQ.1) SPC(I)=AR/PI2
CONTINUE
AR=SPC(ND1)*%2+SPC(ND2)%%2
AR=AR*TTOTAL

SPC(NFOLD)=AR

IF(MO.EQ.1) SPC(NFOLD)=AR/PI2

SPECTRUM SMOOTHING GIVEN NSOTH TIMES
IF NSMOTH=0, NO SMOOTHING REQURED
IF(NSMOTH.EQ.0) GO TO 40

DO 30 I=1,NSMOTH

CALL SMOTH(SPC,NFOLD)

CONTINUE

SYMMETRICAL ARRANGEMENT OF SPECTRUM

NFF=NFOLD+1

DO 50 I=NFF,NDATA

I1=1~NFOLD

IN=NFOLD~-II

SPC(I1)=SPCCIN)

CONTINUE

RETURN

END

SUBROUTINE SMOTH(A,N)

DIMENSION A(1)

TO SMOOTH SPECTRAL DENSITY

WITH HANNING LAG WEIGHTING FUNCTION
D(R*¥DT)=(1/2,)%(1,+COSC(PI*R)/M))

A= INPUT SPECTRUM TO BE SMOOTHED, AND OUTPUT
AS 2 SMOOTHED SPECTRUM
N= NUMBER OF FREQUENCY POINTS TO BE SMOOTHED

A1=0,5%(A(1)+A(2))

AN1=A(N-1)

NN=N-1

DO 10 I=2,NN
ACI)=0,25%ACI-1)+0,5%A(CT)+0,25*%A(I+1)
A(1)=A1

A(N)=0,.5%(AN1+A(N))

RETURN

END

— 77—
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SUBROUTINE AUTOC(R,GO,G,NGORG,DW,W0,w,T,DT,TTOTAL,
*NDATA ,NFOLD,MO)
DIMENSION R(1),G0(1),G(1),W0(1),W(1),T(1)

THIS 1S A SUBROUTINE TO COMPUTE AUTOCORRELATION FUNCTION
R(T) FROM GIVEN ONE-SIDED POWER SPECTRUM GO(W),

: DESCRIPTION OF PARAMETERS:

GO(I) --- GIVEN ONE-SIDED POWER SPECTRUM ----(INPUT)
G(I) =--- INTERPOLATED DATA FOR GO(I) ----(OUTPUT>
DW --- FREQUENCY INCREMENT (RAD,/SEC) ----CINPUT)
NGORG --- NUMBER OF GIVEN SPECTRUM POINTS ~----CINPUT)
W0(I) -~- GIVEN FREQUENCY ARRAY
RSSOCIATED WITH GIVEN GO(I) ~~—-~-CINPUT)
W(I) =~-- EQUIDISTANT FREQ. ARRAY (RED/SEC) ---(OUTPUT)
T(I) =--- DELAY-TIME ARRAY (SEC) ~--=(0UTPUT)
R(I) --- CONPUTED AUTOCORRELATION FUNCTION ---(OUTPUT)
DT ~--- COMPUTED DELAY-TIME INCREMENT(SEC) --(OUTPUT)
TTOTAL -- TOTAL DELAY TIME (SEC) --~-~-(0UTPUT)
NDATA --- NUMBER OF INTERPOLATED DATA —~==(CINPUT)
NFOLD --- NYQUIST FOLDING POINT ---=(0UTPUT)
MO ~=~ CONTROL PARAMETER FOR INTERPOLATION -CINPUT)

IF M0O>0, INTERPOLATION IS MADE.
IF M0<0, NO INTERPOLATION.

. REMARKS:

ARRAY SIZE IN THE MAIN PROGRAM.
R(4%*N), GOCNGORG), G(N+1),WO(NGORG), W(N+1), T(N+1),
WHERE N=NDATA MUST BE A POWER OF 2 FOR FFT COMPUTATION.

PI=3.1415926
NDT2=2%NDATA
NFOLD=NDATA+1
TTOTAL=2.0%PI1/DW
ANDT2=FLOAT(NDT2)
DT=TTOTAL/ANDT2
FCTR=DW/2.0
IF(MO,LT.0) GO TO 10

. FOR DATA INTERPOLATION,IF NECESSARY.

CALL INTPL(WO,G0,NGORG,W,G, NFOLD,DW)
GO TO 20

DO 100 I=1,NFOLD
IF(I.GT.NGORG) GO TO 15
WCI=W0(I)

G(I)=GO(I)

GO TO 100
W(I)Y=DW*FLOAT(I-1)
G(1)=0.0

CONTINUE

DO 110 I=1,NFOLD
TC(I)=DT¥FLOAT(I-1)
CONTINUE

DO 200 I=1,NDT2

I1=1+1

IR=11I-1

IFCI,GT.NFOLD) GO TO 210
R(11)=0.0
RCIR)=G(I)*FCTR

GO TO 200
IN=NFOLD-(I-NFOLD)
RCIR)=G(IN)*FCTR
R(11)=0.0
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200 CONTINUE
CALL FFT(R,G,NDT2,1)
DO 300 I=1,NDT2
IR=I+I-1
R(I)=R(IR)

300 CONTINUE

. TO PRINT OUT THE COMPUTED RESULT.
IF(ISSW(7),LT.0) GO TO 500
WRITE(2,600)
600 FORMAT(1H1,/////,
*5X, 'COMPUTATION OF AUTOCORRELATION FUNCTION',/,
*5X, FROM ONE-SIDED POWER SPECTRUM.’,/)
WRITE(2,610) DW,NGORG,DT,TTOTAL,NDT2,NFOLD
610 FORMAT(/1X, COMPUTATION PARAMATERS'/

*5X, "FREQUENCY INCREMENT DW=’,E12.5,° (RAD./SEC)’,/,

*5X,'# OF SPECTRUM POINTS NF=",14,/,

*S5X, ‘DELAY~TIME INCREMENT DT=',E12.5,’ (SEC)',/,
*5X,"TOTAL DURATION TTOTAL=",E12.5, " (SEC)",/,
*¥SX,'# OF DATA POINTS NDT2=",14,/,

*#5X, "NYQUIST FOLDING POINTS NFOLD=',14,//)

. SECOND,PRINT OUT GIVEN ONE SIDED POWER SPECTRUM,
WRITE(2,620)
620 FORMAT(SX,'GIVEN ONE-SIDED POWER SPECTRUM VALUES'/)
WRITE(2,630) (W0(I),GO(I), I=1,NGORG)
630 FORMAT(S5X,2('w=",F10.4,4X, 'GO(W)=",E12.5,4X))

... FINALLY,PRINT OUT COMPUTED AUTOCORRELATION FUNCTION
WRITE(2,640)

640 FORMAT(//5X, COMPUTED AUTOCORRELATION FUNCTION'/)
WRITE(2,650) (TC(I),R(I), I=1,NFOLD)

650 FORMAT(SX,2(’'T=',F10.4,4X, 'R(T)=",E12.5,4X))

500 RETURN

END
SUBROUTINE FFT(Y,DATA,N,ISIGN)
DIMENSION Y(1),DATA(1)

TO TAKE ONE DIMENSIONAL FOURIER C(INVERSE) TRANSFORM
BY FFT ALGORISM

REVISED VERSION OF THE PROGRAM BY N,M.BRENNER/"THREE
FORTRAN PROGRAMS THAT REFORM THE COOLEY-TUKEY
FOURIER TRANSFORM"/ MIT, JULY 1967.

DATA= ORIGINAL TIME SERIES
N= NUMBER OF TIME SERIES
“N" MUST BE A POWER OF TWO
ISIGN ~-=-- IF FOURIER TRANSFORM, ISIGN= -1
----- IF INVERSE FOURIER, ISIGN= 1
Y= FOURIER COMPLEX COEFFICIENT,
OR COMPLEX TIME SERIES.

ARRAY MUST BE IN ORDER OF (REAL), (IMAGINARY)

AN=FLOAT(N)
RISIGN=FLOAT(ISIGN)
PI=3,141593
IF(ISIGN.EQ.1) GO TO 10
DO 100 I1=1,N

II=1+1
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IR=1I-1

YCIR)=DATACI)
Y(11)=0.0

CONTINUE

L=1

DO 200 I=1,N
IF(I.GE.L> GO TO 210
LI=L+L

LR=LI-1

II=I+1

IR=11-1

AR=Y(LR)

AI=Y(LI)

Y(LR)=Y(IR)

YLD =Y(ID)

Y(IR)=AR

Y(II)=RAI

N2=N/2

IF(L.LE.N2) GO TO 230
L=L-N2

N2=N2/2

IF(N2.GE,2) GO TO 220
L=L+N2

CONTINUE

MAX=1

IF(MAX.GE.N) GO TO 400
ISTEP=MAX*2
AMAX=FLOAT(MAX)
AK=-1.0

DO 300 K=1,6MAX
AK=AK+1.0
WT=PI*AISIGN*AK/AMAX
DO 310 I=K,N,ISTEP
L=I+MAX

LI=L+L

LR=LI-1

II=1+1

IR=II-1

CCOS=COS(WT)
SSIN=SIN(WT)
AR=Y(LR)*CCOS-Y(LI)*SSIN
AI=Y(LR)*SSIN+Y(LI)*CCOS
Y(LR)=Y(IR)-AR
Y(LID)=Y(II)-AI
Y(IR)=Y(IR)+AR
Y(II)=Y(II)+AL
CONTINUE

CONTINUE

MAX=ISTEP

GO TO 240
IF(ISIGN,.EQ.1) RETURN
NM2=N#*2

DO 450 I=1,NM2
Y(I)=Y(I)/AN

CONTINUE

RETURN

END

SUBROUTINE INTPL(XO0,YO,NORG,X,Y,NDATA,DX)

DIMENSION X0(1),Y0(1),X(1),Y(1)

SUBROUTINE FOR INTERPOLATION.
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DESCRIPTION OF PARAMETERS:

X0 -—= ORIGINAL ABSCISSA ARRAY
Y0 --- ORIGINAL ORDINATE ARRAY
NORG --- NUMBER OF ORIGINAL DATA
X === INTERPOLATED ABSCISSA ARRAY
Y —--- INTERPOLATED ORDINATE ARRAY
NDATA -- NUMBER OF INTERPOLATED DATA
DX --- EQUIDISTANT INCREMENT OF ABSCISSA
Y(1)=Y0(1)
X(1)=X0¢1)
JJ=2

SLOPE=(Y0(2)-Y0(1))/(X0(2)-X0(1))
DO 10 I=2,NDATRA

X(I)=X(I-1)+DX

IF(X(I),GT.X0(JJ)>) GO TO 20
Y(I)=Y0(JJ-1)+SLOPE*(X(I)~X0(JJ~1))
GO TO 10

JJ=JJ+1

IF(JJ.LE.NORG) GO TO 25

¥(1)=0.,0

GO TO 10
SLOPE=(Y0(JJ)-Y0(JJI-1))/(X0(II)-X0C¢II-1))
GO TO 30

CONTINUE

RETURN

END

FUNCTION ISSW(I)
DIMENSION ID(7),ISON(7)

. TO GET NEGATIVE VALUE FOR I-TH SENSE KEY.

DATA 1D/1,2,4,8,16,32,64/
CALL SENSE(ISO0)

I15=1IS0

DO 10 K=1,7

KR=8-K

ISON(KR)=0
IF(IS.LT.ID(KR)) GO TO 10
ISON(KR)=1

18=1S~ID(KR)

CONTINUE

I1S=1I50

DO 20 K=1,7

IF(K.EQ.I) GO TO 20
IS=I1S-ID(K)*ISON(K)
CONTINUE

I1ssW=0

IF(IS.EQ.ID(I)) ISSW=-1
RETURN

END

SUBROUTINE PLOT(X,Y,N,NX, XMIN, XMAX NY,YMIN, YMAX NP,
MO, JDCXY MINXO HAXXU HINYU MAXYO)

INTEGER GINIT(14)

DIMENSION X(1),¥(1) ,NAME(4,11),XX(6) ,XXD(6)
DIMENSION YY(11),YYD(11), 6 ICHRD(9) ,RNAME(2,11)
COMMON MINX,MAXX,MINY MAXY XFST,YFST,XINCR,YINCR

EQUIVALENCE (RNAME(1) NAME(1))
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DATA IPLOT/1/, IPLT1/1/
DATA GINIT/27,°L’,’2°,°}',27,°C","=',’5","h*,"G","1','N",
DATA ICHRD/27,°0°.,"1°.°3*.27,°C", ="."4" "h"/
THIS SUBROUTINE IS USED TO PLOT Y(I)-X(I) RELATIONSHIP
IN ANY LOCATION AND SIZE AS DESIRED ON A SHEET.
THIS IS A MULTI-FUNCTIONAL SUBROUTINE,
..... DATE APRIL 13, 1982 .....
... BY PROF, H, ISHIKAWA, KAGAWA UNIVERSITY ....

.o RE&&IRED SUBROUTINES: 1SSW,RDCUR,RDDSP,PBYTE
. DESCRIPTION OF PARAMETERS ;

X -- COORDINATE ARRAY,

Y ~-—- ABSCISSA ARRAY.

N -- NUMBER OF POINTS TO BE PLOTTED.
YMAX -- MAXIMUM VALUE ON Y-AXIS,

YMIN -- MINIMUM VALUE ON Y-AXIS.

YMIN AND YMAX ARE EITHER SUPPLIED BY USER
OR SEARCHED BY THE PROGRAM (SEE ALSO NY),
NY -- CONTROL CODE ON YMAX AND YMIN.
IF NY = 1 -- USER SUPPLY FOR YMAX,YMIN,
NY = 0 -- DEFAULT OPTION,
PROGRAM SEARCHES YMAX AND YMIN.

IDUMMY=0
XMAX -- MAXIMUM ORDINATE VALUE ON X-AXIS.
XMIN -- MINIMUM ORDINATE VALUE ON X-AXIS,
X-AXIS 15 BOUNDED FROM XMIN TO XMAX,
NX - CONTROL CODE ON XMIN AND XMAX,

IF NX = 0 -- PROGRAM SEARCHES AUTOMATICALLY
XMIN AND XMAX,
NX = 1 -- USER SUPPLY FOR XMIN AND XMAX,
NX =-1 -~ ACCORDING TO THE USER SUPPLIED
XMIN AND XMAX, PROGRAM AUTOMATICALLY
COMPUTES ORDINATE ARRAY X(I) WITH
DX=(XMAX-XMIN)/N.
IDUMMY=0
NP -- CONTROL CODE ON NO, OF FRAMES OR FIGURES.
THIS CONSISTS OF 5 DIGITS (IJKLM) AS FLOOLWS.
I (=NDIM) -~ NO. OF COLUMNS (UP TO 2),
JK (=NP1) -~ NO. OF FRAMES OR GRAPHS IN LEFT COLUMN,
L¥ (=NP2) -~ NO, OF FRAMES OR GRAPHS IN RIGHT COLUMN.
NPTTL=NP1+NP2 -- TOTAL NO. OF GRAPHS TO BE DRAWN,
DEFAULT OPTION -- IF ONE COLUMN, NP CAN BE ONLY
TWO DIGITS (LM). IN THIS CASE,

NPTTL=(LM),
MO =~ CONTROL CODE ON THE WAY OF PLOTTING NP GRAPHS.
IF MO 0 -- NPTTL PLOTS ON ONE FRAME.

MO = 1 -- NPTTL PLOTS ON NPTTL FRAMES,
WITH NPTTL LABELS.
MO =~1 -~ NPTTL PLOTS ON NPTTL FRAMES,
WITH ONLY ONE LABEL,
IDUMMY=0
JDCXY =-- LABEL DIGITS CONTROL CODE ON X- AND Y-AXIS,
THIS CONSISTS OF 3 DIGITS (1JK) AS FOLLOWS.
I -- LABEL CONTROL CODE.
IF1=0 ~- LABEL IS PRINTED OUT,
IF OTHERWISE -~ NO LABEL IS PRINTED OUT.
J -- NO, OF DECIMAL POINTS ON X-AXIS.
FORMAT NOTATION -- F7.J (J=0,1,....,5)
K -- NO, OF DECIMAL POINTS ON Y-AXIS.
MINXO,MAXX0,MINYO, MAXYO
-~ PARAMETER TO DEFINE THE LOCATION OF THE FIGURE.
POSSIBLE LOCATION OF X-AXIS --- 0 TO 511,
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POSSIBLE LOCATION OF Y-AXIS --~ 0 TO 255,
DEFAULT VALUES; MINXO = 40 --- MAXX0=500
MINYO = 20 --- MAXY0=250
LU ~- SORD GRAPHIC TERMINAL LOGICAL UNIT NUMBER,
IPLOT -~ FRAME NUMBER ON THE PICTURE OR
GRAPH LINE NUMBER ON THE PICTURE FRAME.

. TO SET UP APPROPRIATE VALUES FOR CONTROL.

LU=3

IF(N.GE.2) GO TO 1

IERR=1

IF(IPLOT.GT.1) GO TO 265
CALL OPEN(6, 'G:CRT ’,0)
WRITE(6,112) GINIT

G0 TO 266
WRITE(6,156)(GINIT(J),J=1,9)
FORMAT(1X,9A1)

WRITE(6,111) ICHRD
FORMAT(1X,921)

WRITE(LU,2) IPLOT

FORMAT(1X, "CHECK INPUT PARAMETERS! WRONG!'/
*¥5X, " ~-—-- PLOT NO.= *,12/)
GO TO 110

NDIM=NP/10000
NP1=NP/100~-NDIM*100
NP2=NP-100%NP1-10000*NDIM
NPTTL=NP{+NP2 '
IF(NDIM.EQ.2) GO TO S

NDIM=1
IF((NP1,.EQ.0).AND.(NP2,NE.0)) NP1=NP2
NPTTL=NP1

IF(NPTTL.LE,@) NPTTL=1
JDC=JDCXY/100
JDCX=JDCXY/10-10%#JDC
JIDCY=JDCXY-10*IDCX-100*IDC

TEST IF IT IS THE 1-ST GRAPH ON THE SAME PICTURE,
IF NOT, GO TO PLOT DATA IMMEDIATELY.
IFCIPLOT.GT.1) GO TO 190

CALL OPEN(6, 0:CRT *,0)
WRITE(6,112)GINIT

FORMAT(1X, 14A1)

GO TO 191
WRITE(6,156)(GINIT(J),J=1,9)
IFCIERR.EQ.1) GO TO 14
IFCIPLT1.EQ.1) GO TO 14

IF(MO,NE.0) GO TO 14

GO TO 85

IERR=0

IP(NY.NE.0) GO TO 20

IF(NY.NE.0) GO TO 20

YMIN=1,0E+20

YMAX=-YMIN

Do 15 I=1,N

IFCY(I),GT.YMAX) YMAX=Y(I)
IFCYCI),LT.YMIN) YMIN=YCI)

CONTINUE

IF(YMAX.LE.0.0 .OR. YMIN.GE.0.0) GO TO 20
IFCYMAX.GT.ABSCYMIN)) YMIN=~YMAX
YMAX=ABS(YMIN)

IF(NX ,NE. 0) GO TO 25

XMIN=1,0E+20
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XMAX=-XMIN

DO 16 I=1,N
IF(X(I).GT.XMAX)IXMAX=X(I
IF(X(I) LT, XMIN)XMIN=X(I
CONTINUE
DX=(XMAX-XMIN)/10.0
IF(NX.GT.0) GO TO 23
DEX=(XMAX~XMIN)/FLOAT(N-1)
IF(NX.EQ,~-1) GO TO 23

DO 24 I=1,N
X(I)=XMIN+DEX*FLOAT(I-1)
CONTINUE
DY=(YMAX-YMIN)/10.0

)
)

IF((MINXO.GT.0) . AND,(MAXX0.GT.MINX0)) GO TO 21

MINX0=5
MAXX0=635

IF((MINY0,GT.0),AND, (MAXYO,GT.MINY0)) GO TO 27

MINYO=5

MAXY0=395
MLNGX=(MAXX0-MINX0Q)/NDIM
MLNGY=MAXYO-MINYO

NLR=1

NDIV=NP1

IF(NDIM.EQ.1) GO TO 28
IFCIPLOT.LE.NP1) GO TO 28
NLR=2

IF(NP2,LE.0) NP2=1
NDIV=NP2

MCHRX=8

MCHRY=16

MSEG=6

MFRMTX=7

MFRMTY=7

MFR2=4

IF(NDIM,EQ.1) GO TO 29
MFRMTX=5

MFR2=2
MSPCXF=(MFRMTY+2)#MCHRX
MSPCXL=(MFRMTX~-MFR2)¥MCHRX
MSPCYF=2*MCHRY
IF(M0,GE.0) GO TO 10
MSPCYF=2#MCHRY
IF(NDIV,.LE.3) GO TO 10
MSPCYF=MCHRY+MCHRY/2
MSPCYL=0

IF(JDC.LE.0) GO TO 11
MSPCXF=4*MCHRX

MSPCXL=0
MDELTY=MLNGY/NDIV
MINX=MINXO+(NLR-1)#*MLNGX
MAXX=MINX+MLNGX

MAXY=MAXYO-(IPLT1-1)*¥MDELTY
MINY=MAXY-MDELTY
IF(MO.NE,0) GO TO 33
MDELTY=MLNGY

MAXY=MAXYO

MINY=MINYO

XINCR=(XMAX—-XMIN)/FLOAT(MLNGX-MSPCXF-MSPCXL)

XFST=XMIN-XINCR¥FLOAT(MSPCXF)
XFSTO=XFST
XLST=XMAX+XINCR*FLOAT(MSPCXL)

1982
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191 : YINCR=(YMAX-YMIN)/FLOAT(MDELTY-MSPCYF-MSPCYL)
192 : IFC(XINCR.GT.0.0).AND.(YINCR,GT.0.0)) GO TO 3
193 : IERR=1

194 : WRITE(6,111)ICHRD

195 : WRITE(LU,2) IPLOT

196 : GO TO 110

197 : 3 YFST=YMIN-YINCR*FLOAT(MSPCYF)
198 : YFSTO=YFST

199 YLST=YMAX+YINCR*FLOAT(MSPCYL)
200 YSEG=YINCR*MSEG

201 : XSEG=XINCR*MSEG

202 : CALL GRAPH4(XMIN,YMIN,O)

203 : CALL GRAPH4(XMAX,YMIN,1)

204 ¢ CALL GRAPH4(XMAX,YMAX,K 1)

205 CALL GRAPH4(XMIN,YMAX, 1)

206 CALL GRAPH4(XMIN,YMIN,1)

207 IF((YMIN,GE.0.0).0R,(YMAX,LE.D0.,0)) GO TO 59
208 : CALL GRAPH4 (XMIN,0.0,0)

209 : CALL GRAPH4 (XMAX,0.0,1)

210 : 59 IF(ISSW(1).GE.0) GO TO 60

211 CALL GRAPH4(0,0,YMIN,0)

212 CALL GRAPH4(0.0,YMAX,1)

213 ¢ € DRAW TIC MARKS ON X-AXIS

214 @ 60 DO 30 1=1,9

215 XPOS=XMIN+DX¥FLOAI(I)

216 ¢ YPOS=YMIN+YSEG

217 ¢ CALL GRAPH4(XPOS,YMIN,0)

218 : CALL GRAPH4(XPOS,YP0S,1)

219 : 30 CONTINUE

220 ¢ ¢ DRAW TIC MARKS ON Y-AXIS

221 ¢ Do 40 1=1,9

222 : YPOS=YMIN+DY¥FLOAI(I)

223 XPOS=XMIN+XSEG

224 : CALL GRAPH4(XMIN,YPOS,0)

225 CALL GRAPH4(XPOS,YPOS,1)

226 : 40 CONTINUE

227 ¢ C LABEL X AXES

228 : 1F(JDC,NE.B) GO TO 170

229 KK=-1

230 : SDY=1,2*YINCR*FLOAT(MCHRY)
231 YSDMIN=YMIN-SDY

232 : XPNP=X INCR*MCHRX* (FLOAT(MFRMTX)/2,0-FLOAT(JIDCX))
233 @ XPNM=XPNP-XINCR*FLOAT(MCHRX)
234 : YPN=YINCR*FLOAT(MCHRY)>/2.0
235 : 170 1F(M0.GE.0) GO T0 150

236 @ IF(NDIV,.EQ.1) GO TO 150

237 ¢ 1F (IPLT1 .LT. NDIV) GO TO 82
238 150 NLBL=6

239 : DO 70 I=1,NLBL

240 : XX(1)=XMIN+FLOAT(I-1)%2, 0%DX
241 ¢ XPN=XPNP

242 ¢ IF(XX(1),LT.0,0) XPN=XPNM

243 ¢ XXD(1)=XX(I)-XPN

244 70 CONTINUE

245 : 1IF(JDC.NE.0) GO TO 172

246 : CALL JWRTECKK,NDIM,JDCX, XX, NLBL,6RNAME)
247 : 172 DO 71 1=1,NLBL

248 IF(ISSW(2),GE.0) GO TO 400
249 CALL GRAPHA(XX(I), YMIN,0)

250 : CALL GRAPHA(XX(I),YHAX, 1)

251 400 IF(JDC.NE.0) GO TO 71
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252 : CALL GRAPH9(XXD(I),YSDMIN,O, MFRMTX, NAME(1,1))
253 : 71 CONTINUE

254 82 KK=1

255 IF(MO.EQ.0) GO I0 131

256 : IF(NDIV.EQ.1) GO 10 131

257 IF (ABS(YMIN) .EQ. ABS(YMAX)) GO TO 132

258 ¢+ C WRITE 5 LABELS IF YMAX AND YMIN ARE NOT EQUAL.
259 ;@ € IF NDIV > 4 =--- WRITE 3 LABELS FOR EASY DISPLAY.
260 : IF(NDIV .GT, 4) GO TO 132

261 @ DO 140 I=1,NLBL

262 YYCI)=YMIN+FLOAT(I-1)%2 0%DY

263 : YYD(I)=YY(I)~YPN

264 140 CONTINUE

265 IF(JDC.NE.0) GO TO 174

266 CALL JWRTE(KK,NDIM,JDCY,YY, NLBL,RNAME)

267 : 174 DO 141 I=1 NLBL

268 IF(ISSW(3).GE.0) GO TO 410

269 : CALL GRAPH4(XMIN,YY(I),0)

270 CALL GRAPHA(XMAX, YY(I),k1)

271 410 IF(JDC.NE.0) GO TO 141

272 : XFSTO=XFST+FLOAT(2*MCHRX)*XINCR

273 IF(YY(I),LT.0.0) XFSTO=XFST+FLOAT(MCHRX)*XINCR
274 CALL GRAPH9(XFSTO,YYD(I),0,MFRMTY NAME(1,I))
275 141 CONTINUE

276 : GO TO 85

277 ¢ C WRITE 3 LABELS IF YMAX=-YMIN

278 : C HOWEVER, WHEN ONLY ONE FRAME, WRITE 11 LABELS.
279 : 132 NLBL=3

280 : IF(JDC.NE.D0) GO TO 85

281 : DO 80 I=1,NLBL

282 : YY(I)=YMIN+DY*FLOAT(5%(I~1))

283 YYDCI)=YY(I)-YPN

284 : 80 CONTINUE

285 : CALL JWRTE(KK,NDIM,JDCY,YY,NLBL,RNAME)

286 DO 79 1=1,NLBL

287 : XFSTO=XFST+FLOAT (MCHRX*2)*XINCR

288 IF(YY(I),LT.0.0) XFSTO=XFST+FLOAT(MCHRX)*XINCR
289 : CALL GRAPH9(XFSTO,YYD(I),0,MFRMTY,NAME(1,1))
290 : 79 CONTINUE

291 : GO TO 85

292 ¢ C WRITE 11 LABELS.

293 : 131 NLBL=11

294 : DO 81 I=1,NLBL

295 : YY(I)=YMIN+(I-1)%DY

296 : YYD(I)=YY(I)-YPN

297 : 81 CONTINUE

298 : IF(JDC.NE.8) GO TO 176

299 : CALL JWRTE(KK,NDIM,JDCY,YY,NLBL,RNAME)

300 : 176 DO 83 I=1 NLBL

301 : IF(ISSW(3).GE.0) GO TO 420

302 CALL GRAPHA(XMIN,YY(I),0)

303 : CALL GRAPHA4(XMAX,YY(I), 1)

304 : 420 IF(JDC.NE.0) GO TO 83

305 : XFSTO=XFST+FLOAT(MCHRX*2)*XINCR

306 IF(YY(I).LT.0.0) XFSTO=XFST+FLOAT(MCHRX)*XINCR
307 : CALL GRAPHS(XFSTO,YYD(1),0,6MFRMTY NAME(1,1))
308 : 83 CONTINUE

309 : C DRAW VECTORS BETWEEN TIME POINTS

310 : 85 IF(NX .NE.~1) GO TO 100

311 CALL GRAPH4(XMIN,Y(1),0)

312 XM=XMIN-DEX
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DO SO I=1,N

XMIDX=XM+DEX*FLOAT(1)

CALL GRAPH4 (XMIDX,Y(1),1)

CONTINUE

GO T0 110

CALL GRAPH4(X(1),Y(1),0)

DO 120 1=2,N

SOUTX=(X(I)-XMIN)*(XMAX-X(1))
SOUTY=(Y(I)-YMIN)*(YMAX-Y(I))
IF((SOUTX,LT.0.0).0R. (50UTY,LT.0.0)) GO TO 333
SOUTX1=(X(I-1)-XMIN)* (XMAX-X(I-1))
SOUTY1=(Y(I-1)-YMIN)*(YMAX-Y(I~1))
IF((SOUTX1.LT.0.0).0R.(SOUTY1.LT.0.0)) GO TO 333
IFCCXCI) LT XMIN),OR. (X(I).GT . XMAX)) GO TO 121
TFCCYCI) LT, YMIN).OR.(Y(I),GT.YKAX)) GO TO 121
CALL GRAPHA(X(I),Y¥(I),1)

GO TO 120

DIVX=(X(I)-X(I1-1))/10.0
DIVY=(Y(I)-Y(I-1))/10,0

DO 122 J=1,10

DXJI=X(I1-1)+DIVX*FLOAT(J)
DYJ=Y(I-1)+DIVY*FLOAT(J)
IFC(DXJ.LT.XMIN),OR,(DXJ.GT.XMAX)) GO TO 123
IFC(DYJ,LT.YMIN).OR,(DYJ.GT.YMAX)) GO TO 123
CALL GRAPH4 (DXJ,DYJ,1)

GO TO 122

CALL GRAPHA4(DXJ,DYJ,0)

CONTINUE

CALL GRAPH4(X(1),Y(1),0)

CONTINUE

IFCIPLOT.LT.NPTTL) GO TO 124

IPLT1=1

1PLOT=1

READ(3,555 )NCHAR

FORMAT(A1)

WRITE(6,111)ICHRD

ENDFILE 6

RETURN

IPLOT=IPLOT+1

WRITE(6,111)ICHRD

IFCIPLT1.LT.NDIV) GO TO 125

IPLT1=0

IPLT1=IPLT1+1

RETURN

END

SUBROUTINE JWRTE(KK,NDIM,JDCXY,XY,NLBL,RNAME)
DIMENSION RNAME(2,11),XY(1),CONV(2)

CONV(1)=" ’

CONV(2)=" .

DATA CONV/' " 7

TO SELECT NUMBER OF DIGITS BELOW DECIMAL POINT.

IF(KK.GE.0) GO TO 7

IF(NDIM,EQ.2) GO TO 6

MFT=7

Do 25 1=1,NLBL

ADATA=XY(I)

IF(JDCXY.GT.0) GO TO 5
IDATA=IFIX(ADATA)

ENCODE(CONV,100) IDATA

GO TO 10

IF(JDCXY.EQ.1) ENCODE(CONV,6101)ADATA
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IF(JDCXY.EQ.2) ENCODE(CONV,102)ADATA
IF(JDCXY.EQ.3) ENCODE(CONV,103)ADATA
IF(JDCXY.EQ.4) ENCODE(CONV,104)ADATA
IF(JDCXY.GE.5) ENCODE(CONV,105)ADATA
RNAME(1,1)=CONV(1)
RNAME(2,1)=CONV(2)

CONTINUE

FORMAT(I17)

FORMAT(F7.1)

FORMAT(F7.2)

FORMAT(F7.3)

FORMAT(F7.4)

FORMAT(F7.5)

RETURN

MFT=5

DO 26 I=1,NLBL

ADATA=XY(I)

IF(JDCXY.GT.0) GO TO 30
IDATA=IFIXCADATA)

ENCODE(CONV,1208) IDATA

GO TO 35
IF(JDCXY.EQ.1)ENCODE(CONV,121)ADATA
IF(JDCXY,GE,2)ENCODE(CONV,122)ADATA
RNAME(1,I)=CONV(1)
RNAME(2,I1)=CONV(2)

CONTINUE

FORMAT(IS)

FORMAT(FS.1)

FORMAT(FS.2)

RETURN

END

SUBROUTINE GRAPH4(X,Y,IC)

INTEGER DRAW(3),6MOVE(3)

COMMON MINX, HAXX HINY MAXY ,XFST,YFST,XINCR,YINCR
o/

DATA DRAW/'DR’, AW’

DATA MOVE/'MO‘,'VE’,’ '/
IX=MINX+IFIX((X-XFST)/XINCR)
IY=MINY+IFIXC(Y-YFST)/YINCR)
IF(IC.EQ.1)WRITE(6,100)DRAW, IX,IY
IF(IC.NE.1)WRITEC6,100)MOVE, IX, 1Y
FORMAT(1X,3R2,214)

RETURN

END

SUBROUTINE GRAPHO9(X,Y,IR,ISL,NAME)
INTEGER MOVE(3),TEXT(3),DIR(3)
DIMENSION NAME(1)

COMMON MINX,MAXX, HINY HAXY XFST,YFST,XINCR, YINCR
o/

DATA MOVE/’ HO' "VE’

DATA TEXT/'TE’, ’XT' o/

DATA DIR/'DI','R ',' /

ICR=13

ISL2=1SL/2

IRES=ISL-ISL2%2

IF(IRES.NE.0) ISL2=I5L2+1
IX=MINX+IFIX((X-XFST)/XINCR)
IY=MINY+IFIX((Y-YFST)/YINCR)
IXM=IX+ISL2%16

IF(IXM.GE.MAXX) IX=MAXX-ISL2¥16
IF(IR.NE,0)WRITE(6,120)DIR, IR
WRITE(6,100)MOVE, IX, 1Y
WRITE(6,110)TEXT, (NAME(J),J=1,ISL2),ICR

1982
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100
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120
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FORMAT(1X,3A2,214)
FORMAT(1X,3A2,4R2,A1)
FORMAT(1X,3A2,14)
RETURN

END





