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ABSTRACT

The objective of the effort documented herein was to provide com-
puter programmin g support for Space Surveillance system analysis. The
two primary tasks of the effort were to complete the modification of the
RADC Trajectory Program and to modify various radar cross-section and
other computer programs so that they could be accessed from the inter-
active system for the RADC Radar Simulator. The documentation is
organized as follows :

Volume I, Part 1, Book 1 - Project Summary and Computer Program
Documentation ( Chapters 1-ifi of Volume 1, Part 1)

Volume I, Part 1, Book 2 - Computer Program Documentation
( Chapter IV)

Volume I, Part 1, Book 3 - Computer Program Documentation
( chapters V-VI and Appendices A-E)

Volume I, Part 2 - RADC Trajectory Program - Numerical/
Analytical Data

Volume II - Generalized Data Entry and Plot Program

Volume III - Radar Signature and Rada r Scattering Principles
Investigation Software

____________ /
ma. iict~~ D D C  
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SECTION 1 INTRODUCTION

The co~~uter programs documented in this section of the

report were originally developed by the Fort Worth Division

of Genera l Dynamics, under Contracts F30602-69-C-0164 and

F30602-67-C-007. PRC has installed these programs on the

MDC HIS 6180 GECOS Ti*e Sharing System. Some of the programs

need minor cleaning up since the test expired. Each Roman Numeral

Section has its own Table of Contents.
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S E C T I O N 1

S C O P E

This specification establishes the requirements for
complete identification and acceptance of the computer program
to be formally accepted by the procuring agency. EDP program
SP3D was originally written by the Convair Aerospace Division
of General Dynamics for use with an IBM 360 computer system under
contract F30(602)-69-C-0l64 ; however, the necessary changes have
been incorporated to make the program compatible with the GE
635f645 computer system at RADC . This documentation has been
prepared in accordance with the RADC Computer Program Detail
Specification, 28 January 1968.
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S E C T I O N  2

A P P L I C A B L E  D O C U M E N T S

The documents , of exact issue shown , form a part of this
specification to the extent specified herein . In the event of
conflict between documents referenced here and the detail con-
tent of Sections 3, 4, and 5, the detailed contents of Sections
3 through 5 shall be considered as superseding requirements.

1. GE-600 Line FORTRAN IV CPB-1006G

2. GE-600 Line FORTRAN IV CPB-l62O
Subroutine Libraries

3. GE-600 Line General Loader CPB-1008F

4. GE-600 Line System Editor CPB-1138C

4



S E C T I O N  3

R E Q U I R E M E N T S

Computer program SP3D has as its primary function the display,
in a psuedo three-dimensiona l form , of edited short-pulse radar
signature data . The pr~’gram has available several capabilities for
use by the customer in displaying this data . These capabilities
include the ability to:

1. Select any file on tape to be plotted

2. Select whether to plot amplitude data only or
amplitude and phase data

3. Select the number of sweeps displayed

4. Select the oblique skew desired

5. Display data expressed in voltage or decibels .

3.1 CP CHARACTERISTICS

Computer program SP3D , which consists of an executive routine ,
subroutine SP3D and subroutine DATAIN , is described in detail in
the following paragraphs .

3.1.1 CP Flow Chart

Figures 1 and 2 depict the overall flow of the computer
program .

3.1.2 CP Timing

Run time for the sample problem was less than 8 minutes .

3.1.3 Storage Allocation

58K is the minimum memory needed to load SP3D with all files
open .

3.1.4 Data Base Characteristics

Radar signature input data for this program are contained on
7-track magnetic tape recorded at 556 bpi . Figure 3 contains a
detailed description of the tape format.

S
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3.2 COMPUTER PROG RAM SUBROUTINE CHARACTERISTICS

This paragraph contains the detailed technical descriptions
of the computer program subroutines identified in paragraph 3.1
of this specification . The instruction listings contained herein
by inclusion or reference specify the exact configuration of SP3D.
SP3D is written in FORTRAN Y language for use with the GE 635/645
computer system .

3 .2 .1  Executive Routine

The executive routine of SP3D is responsible for (1) reading
and testing inpu t data for tape and plot control, (2) acquiring
and scaling data from tape , (3) determining if the tape is in dB
or millivolts , and (4) writing header and trailer information ob-
tained from the second record of each sweep onto a plot frame.

3.2.1.1 Description of Executive Routine

Card input data to SP3D is tested for the correct range of
values . If values are found to be outside their permissible range,
they are either set to be within the permissible range or execution
is halted depending on the variable being tested .

Generally, edited short-pulse magnetic tapes are expressed
in millivolts ; however , at times it has been desirable to have
the amplitude data expressed in dB (relative to saturation).
Therefore , FORTRAN logic has been implemented to detect whether
tapes to be displayed are expressed in millivolts or dB . This is
accomplished by testing the algebraic sign of the amplitude channel
data in the first sweep of the first file. If the sign is positive ,
it indicates that the data is in millivolts ; if negative , then the
data is expressed in dB. The phase channels are always expressed
in millivolts .

A scale factor of (1/500) is chosen when the amplitude response
is in millivolts. This produces a maximum display of 20 units in
amplitude for each radar signature. For the case in which the
amplitude has been calibrated in dB , scaling is accomplished accord-
ing to

D ~°T 
+ YTOP)

7



There

= Ampli tude  response read from magnet ic  tape (in dB)

= Scaled ampli tude response for d i sp lay

‘~1OP = User-selected scale factor

The constant , YTOP , is used to “mirror” all amplitude samples to
magnitudes greater than zero and is entered into the program via
punched cards . If, for example , it is desired to produce a 20 dB
dynamic range display of the amplitude response, then the user
should enter the value of 20.0 for YTOP. The resulting three-
dimensional presentation will consist of analog traces of all
amp litudes which were within 20 dB of saturation . An’iplitudes
which were of lesser magnitude will be displayed at the 20 dB
threshold level.

In selecting a value for YTOP, the user should have knowledge
of the threshold which was used when the amplitude data was cali-
brated . That is, if only that data which was within 25 dB of
saturation was calibrated , then the value of ‘fTOP should not ex-
ceed 25.0 when entered into SP3D. A violation of this practical
limit would simply result in a 25 dB dynamic range display of
the signatures .

The user of SP3D has , through card input to the executive
rout ine , the option of displaying the scaled amplitude response
only, or of displaying both the scaled amplitude response as well
as the response which is computed through the use of the two phase
components.

The phase response is displayed in the form of KP
/~I

2 + Q
where K~ has been arbitiarily chosen as (.707/500). The display
of this data was made optiona l since it increases program run time
by approximately 40-percent and may not be desired from each mag-
netic tape . In either case , the user is provided with a complete
run log of the information contained on tape . This run log is
printed on the plot frame next to the actual plot. This log is in
the form of a listing of the header and trailer data obta ined from
the second record of each sweep. If desired , the user also h-as
the option of skipping any file on tape

.S
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The nui~ er of sweeps per plot frame is specified through use of the
input parameter, NSWPLT. This constant is tested by the program to assure
that its value is greater than 0 but less than or equal to 70• In the
event that it is not within this range 0 it is automatically set to a
value of 70. If more data exists on tape than can be plotted on s single
plot frame, additional frames will be utilized as each is filled to the
desired density1 NSWPLT.

3.2.1.2 Flow Chart

A detailed flow chart of the executive routine is found in the
following pages.

3.2.1.3 Interfaces

3.2.1.3.1 Input Data

a. Magnetic Tape :

Magnetic tape input to SP3D consists of a 7-track tape
recorded at 556 bpi . All characteristics of the magnetic
tape input are obtainable from Figure 3.

b• Punched Card :

Three punched cards are required from input to SP3D.
These are described as follows :

CARD 1 VARIABLE DEFI NITION COLUMNS

NFILES Total number of data files on 1-5
tape

NFSKP Number of files not to be plotted 6-10

NRPS Number of digital records per 11-15
sweep

NSWPLT Number of sweeps plotted per 16-20
frame

10
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CARD 1 VARIABLE DEFINITION COLUMNS

NAP 0 for amplitude only 21-25
1 for amplitude & phase

KAY Display skew 26-30

*Y’tOP Dynamic range of 30-40
ampli tude data (dB)

*YTOP is ignored if the recorded amplitude is expressed in millivolts.

CARD 2 VARIABLE DEFINITION COLUMNS

*IFSKP(f) An array whose components 1-5 , 6-10 ,
i=l to are numerically the files etc .
NFSKP to be skipped

*Card 2 is not required if NFSKP 0.

CARD 3 This card is used for labeling the three-dimensiona l
displays . Any alphanumeric title may be en tered in to
Columns 1-44.

3.2 .1.3.2 Outpu t Data. Output data from the executive routine
consists of the header and trailer information of each sweep being
written onto the proper plot frame.

3.2.1.3•3 Subroutines Called. The following subroutines are
called by the executive routine :

1. DATAIN

2. SP3D

3. Plott ing Subroutines NUMBER , STDBY

3.2.1.4 Limitations

Variable Limitation

KAY O~~KAY~~ lO

NRPS 0<NRPS~~ 6

NFSKP 0~~NFSKP~S20

NSWPLT 0 < NSWPLT ~ 70

18
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All fixed po in t variables on inpu t must be right adjusted .

3.2.1.5 Listing

A l isting of the executive routine is found in the following
pages

3.2.2 Computer Program Subroutine SP3D

Subroutine SP3D has as its primary functions (1) the selectio
of points to be plotted and (2) skewing and plotting of the data .
Subroutine SP3D is written in FORTRAN IV language for use with the
GE 635/645 computer system at RADC I

3.2.2.1 Description of Subroutine SP3D

In subroutine SP3D , all sweeps except for the first of each
plot frame are shifted in the X and Y directions . The input
variable KAY provides the horizontal displacement per unit verti-
cal displacement .

The first sweep of each plot frame is plotted in its entirety
The points of each successive sweep are tested to see if they will
be plotted. The criteria used for the selection is such that if
the point under consideration (after being shifted) is less than
or equal to the point immediately below it in the previous sweep
then the point shall not be plotted . Figure 4 illustrates this
technique in a blown up portion of a sweep. Plotting is accomplisi
by using standard RADC plotting routines .

3.2.2.2 Subroutine SP3D Flow Chart

A detailed flow chart of subroutine SP3D is contained in the
following pages .

3•2.2.3 Interfaces

3.2.2.3.1 Input. Input to subroutine SP3D consists of (1)
the variables in common blocks 1, 2, 3 , 4 and (2)  the variables
ITHETA , SHADOW , and X which are transferred through the subroutine
argument list .

3.2.2.3.2 Output. The output of subroutine SP3D consists
of the three-dimensiona l plot of the radar signature data .

19
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C M A IN — SP3D 7090 3
COM MON /BLOcK1/bt~PTS ,NP1SS ,ITC .KAY ,DFLTAY ,DAtA (5 4O)
COMMON /BLOCI(2/ Xu~ YL vu; TITLF (11
COM MON /BLOC (3/ NQPLOT~ FKA Y ’ NA P
COMMON /MLOC< 4/ xPAR~~~ , YPA RCI)
CO MMON /BLOC45/ X (6.1), SMAD1 (6uc’), SwAo 2~ 6 g o )
CO MMON /INPUT/ IN DAT ( .309).IEOF
DIMENS IO N IFSKP (2 ( )

X I D A T t ~~~4 0 )  • I D A T O ( 5 4 ~.)  I D A T A ( 5 4 0 )
2 O A T I S 4 C )  D A T Q ( 5 4 0 1  , f l A 1 S Q ( 7 O~ 5~ 0)

DI MENS ION
3 MF A DR (jQ~~,5~ ,TRA 1L (1 .~~,8) HEAD (S ) ,TRAL (8)

C
DIMEN SION N INE St 9O~ ,NBRPTS (1.~ 0)D I M E N S I O N  PT 4~ TA (t3)

C
5 CONT INUE

C
R E A D  ( 5 , 1 0  0 )  N F I L E S , NFSK P, NRPS, N S WPL I ’ , N A P .  K A ~ ,Y T O P

Z’~ FORMAT ( 6j~~,F1U ,U)
I F  C K A ~ . L T I  - 

‘OR . KA Y •GT. in ) i(Ay • 6
FKA V • KAY
Ir~ N~ WPL T .LE , 0 .OR . NSWPL T •GT 5 70 MSWPLT = 71’
WR I TE (6,91) .)
YSC ALE = 1- 3 .i . YTOP
j r (  M AP . G T .  1. ) NAP E 1.
NAP = N A P  + 1.
N~ TS • 9I~.M~P5W~~I

IE (6.2 3’) NFILES7 NFSKP, NRPS . NSWPLT ,KAY

~2 (O FORMA T (10H ~~ILES 
= ;1311;H N~ SKP *

1/ 10~ N~ PS = ,13,1’H NSWPLT = ,13
2/ j~j~4 (Ay ‘13
3)
Ir ( NRPS •GT~ . A N UI  NRPS .LE. 6 ) ~O ?O ~W RI TE (e$,39?8)

39~$ FO RMAT (25~ ~~DS NE TO ~~~~~~~~~CA L L EXIT
I CONT INUE

C
I F ~ N F’ SK P • _ E .  2~~)Gn TO 9
W A I T E  (6,2 ‘01)

2:’~t RMA T ft5~4 M FSKP .GT. 20
CAL L EX IT

~ CO NflNUE
C

Ir ( NFSKP .EQ. ~ ) GO TO V
R E A D  (~~,1~~0 ) (  IFSKP (J),J 1,NFSKD
W R I T E ( 6 .2 1~- )  IPS KP(J),J:1,NFSKP

v”i~ 
F ORM A T (2V’~ F I L E S  TO BE S K I P P E D  • / .  1~ , 10 ( 2 X 1 15)
GO T~ ~~

10 JrS KP (1) ‘ 0
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l~ CONTINUEe
- W~~TF t6,9r01) 

— — . .  -

9 dO O FORMAT (/”/)
C
C
C
C
C - - .

NPTSS • NPTS
NOPLOT a 0
JCOUNT • 0
I S CA L E  a 1.
DELTA Y ~

~ 

- -

jUN •
C

ISKP a
IFIL E • 0

C
-~~~ -

READ (5,6 0~~ 
C TITLE (J) J’i.11 )

•~ w 0 r~~ M~ tc 12*4 ~C
C

~~~ 
IFI~ E • IF I L E + 1.

C 
-

C
C
C

I T H E T A  U Q
ITC ‘

$~ IF ( I~~ILE .E Q .  IFSKP (1~ KPY ) GO TO 40
Go TO 7~C

4~ CALL DA TA IN
I F  ~IEOF .LT. .OR. IEOF .GT. C) GO TO 45
Go T Ø 40

C
C

1~ WRI TE C6.2~ 3~
) IF1LE

~~~~ FORMAT (16H BYPASSED FILE • 12 )
•

Go TO 6u
C

60 IFILE S IFL E + 1
I F( ISKP ,GE. NFS~P 

) GO TO 70
ISKP a ISK’ + 1
GO T~ ~5

C
—

~~ 10 CON TINUE
w R I T E  (6.90.’))
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- —

P1 CO~ TTN uE
TT ’4ETA t IT .4ETA •
TTI iTTC .1

7~ CO~IT tN UE
~S~ T i 1

8) ISIP ISRT • 89
T IC !SRT .~~T . 1 ) GO TO 81

C
CALL 0 4 T I I I N

IF (TEnI •_ T~ ~
i •eR . I E O F .GT . 0) O~) TQ 100

DECODEC 1~~D A T 1) , 101~ ) ( ME ADR C IIC .I1 I! ‘1.5)
t~3J rO RMA T( 5a 4 )

j~(34

‘0 L33 J:I$~ T .ISTP ,3
nECO flE (1M DA T (JK),~~~32)NINES~ J).1D A h !(J ).IDA TQC J ),IDA TA (J )

1 3 ?  FO PMA T (2X . 415)
JK:JI(~~8

~)ErOr)E ( D ~ T(JK) ,1j35 )NtNES(J4l ).1DAT!(~J .j)I1DA 1Q(J+t ),1DATA (J.1,
i~ 3~ 

IOR M A T (4X .415)

r,EC Q flE(IND&T( JK ),1 .34)MINES (4+2),ID AT I( J~ 2),1D ATO(J.2),1fl A TAcJ .2)
i ’. 34  r o p p.q A T ( 4 j 7 )

t j L 3~~ J ’< z J K + 3

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
11.31 IORM A T (4*,9A 4)

~R 1TE (6,5)
) 1TM[TA, tHEAD R ~~I TC ,j I ) aII Ct ,5 ),

1 (TR A IL( ITC .J J ) ,JJgj,6)
3 9 0 IO~ MAT C 7. 1  S..~EEP (.!3. 7W ) .5A4s 3X .8A4)

I~ 99
~O3 (9~ = *99 •

T IC *~j NEs (~(99) •GT . .. ) GO TO 911.
TV~ ~~9 . L T .  9... ) ~O 

T~~ 9~~). 1
t9~ ~ r)~~L. x99 -

P~ SS £ a,jp~~ ..~(9ç
TI C l T HE~~ .d~. 1 ) GO T~ 62
IS’ ALE ‘ 1
T~~ C I T & 1A ( J~~TP) .LT . ~) ISC AL E 2

C

~O 
T~~ M 2

C
•1

‘
~~~ (1 ~~~ .•1 . . fl R. TEO F .GT . Q ) ~0 TO 100“ E O ~ E ( T~sDA T( 1).1 J ~ - ~( H~ AD ( th aI!:),’)

k :4
i 3 ~ Js!S~~T .1ST P ,3

- .E ’r F  C Is~D 4T C ,JK ), i~~ o) I DATI (J), Ina T~~(J) , ID& 1A (J )
1I4~ ~3’4~~~’(7x .3I 5 )

d I(: ~ K. ‘

~E ” 0 E (I AT(~~~).1~~4J) Ir)ATI(J ,1 ),1r )ATo(J,l ), I D A TAC J. l )
j 4 r Q _ a q A T f 9 V I~~~I5)

I( JI<•4
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*~•1 
D E C OD~~~~D2T~~K);1o41) 1DAT!~ ,j42).jDAT0(J+2),IDATA IJ+2,

‘(915 ~JI(iJ~i3 
- - -

O E C O D E ( 1 N 0 4 T C 3 0 4 ) . l O f t ) ( T R A L t J J ) .JJ’l,S)
$2 CO NT INUE

T IC ISTP .3E. NPTS ) GO TO 90
ISRT • • 93
00 10 80

C -— — -

C
90 CO N t I N U E

GO TO (91,92,93)1 ISCALE
ft ~0 93 ~i9 $ 1.NPYSS

K9 • j9 • 4OEL
OATA (K9 ) I~A t A~K9)

95 oa T A~~9) DA TA ~K9)/5J0’.C

~O TO 650
C

92 00 6*)O J9 1.NPTSS
1(9 ‘ J9 • ‘(DEL
DA TACK ? ) £ !DA TAIK Q )

990 DA T A ( S ) ? )  £ (DATAOC9) • YSCALE)/100 .0
~O TO 650

93 CO NTIN UE
C
*93 CON T IN U E

GO TO (lO fl .8J 1) NAP
C

7,0 CONT INUE
C
•~ 0 DO 96 .J9 ~ 1,NPTSS

K9 J 9 ~~~~DELnATI~ J9) ID~$T1 (1(9~
DA TQ (.J 9) = I D A T Q ( K 9 )
flAi l (S ) ? ) s DA T ! ( J 9 , ,5 rO.O
DA T O ( J 9 )  ~ DA T 0 ( J 9 ) / 5 ~ 0 .0

96 nA TSO (I TC,.J9) £ SQRT UmT I (J9 ) . DA T I (J9 )  • DA TO(J9).DATO (J,) )
~~1.4i4

N8RPTS (IYC ) = NPT SS
C

sea CONT INUE
C
C
C

CALL SP3D ( I TMETA • sNAD1 .X
C

t IC IT~ •NE . NSWILT ) GO TO 71
C

~O TO (7oj,9~
1j),wAp

C
701 CONT INUE

C
J T I4 ETA ‘ I T$ETA • P~SWPLT

23
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I T C
91 JT NE?A JTI.4!TA • 1

• I T C  • I
NPTSS N8~ PTS (ITC )

~O ~~~ J9:I N’TSS
~8 nA TA J~~) = DA T SQ ( IT C , J9)

C
CALL SP3D ( JIHETA • SHA0 2 , X )

C
C

I F~ ITC .N~~. NSWPL T) GO TO 97
C

$81 C O N T I N U E
C
C

K p A p ( 4 )  a 3~
y P A R C 4 )  ‘ 3.
~p A R ( 8 ) £

C
JTIETA IT .4ETA — NSWPLT
r,o T c~ C1u3,116 ) ; NAP

103 IF (NOPLOT .._ T. 3 90 10 1’4
x P 4 R 7 ) a j6.
GO TO 112

j94 CONTINUE
X P A p ( 7 )
yPAR t 7 ) a ~
GO TI  112

i06 GO TO C~~-1,~~’9,j~~ , NOPLOT
101 CONI INUE

x P -~R ( 7 )  $ 16 , -

yPAP~ 7~ a 0 .5
GO 1~ 112

189 C O N T I N U E
YPAp(7) a 1’ .5
~O TO 112111 C O N T I N U E
YPAR (7) • 2 .5

112 CO NT INUE
T T C  =

133 JT~4ETA JTHETA + 1
WT N ETA = JTl.I~~T A
ITC = ITC 1.

C
00 131 I I  * 1.5

131 D T H E T A ( I I )  I . 4 E A D R ( I T C , I I )
no i.i2 I! = 1,8

152 PTM ETA (II~~
5) = T R A I L C I T C , I I ~YpAR (S) • 17 .

CALL NUMBER W THETA . • . XPA R • YPA R
C

XPAR 5) a 16.

24



XIA R(7) • ~iAft (7) • 8 ,5Y FA M( 7 )  • V~ A M ( 7) • 4.u35
- -  - - - - ------ - -  -

WRITI (6,3O Gj) WTHETA. PIHETA
4800 FORMAT (iN e~ 5.i,Sx,13A4 )C

~P A R ( 7 )  ~ *P A R ( 7 I  — 8.5
YPA R( 7 )  • V PA R( l) •C-- -

~~~~~

- ,--. . - . - — - - - — -

!F~ !TC .NE. NSWPLT) GO TO 130
C

FTC • U
GO TO 71

C

ISO CONTINUE
- 

jEOF ‘ 0
ITHETA $ ITHETA 1.
FTC • ~~ C 1
WRITE (6.9300)

- wRrT~ ( 6 ,4 32 3 )  I F I L E  -

4 C2 0 F O R M A T  (23~ C O M P L E T E D  DA TA FILE I • 12~ 2W )
C
C
C

GO T Ø ~7O2s8)2),P4AP- 7t2 CON ’TTNU E -

C
JTHE1’A • !T NETA • ITC
ITC ‘ 3

IZO J T H E T A  a J T H E T A  • 1
t I C  • I T C  • 1

-- - NP TSE ~~~ NB~PTS1ITC )oO 121 J9U 1.~~PT SS
Ut DA~ A C J9) = DA TSOIITC,J9)

CALL Sp3O~ J Y H E T A  . SHAD ? .X )
C
C

1F( JTHET A ...T , ITHETA ) GO TO 120
C

$82 cO NTINUE
C

J T HETA I T . I E T A  — I I C
I TC I C

C
X P A R ( 4 )  • 3 .3
V PA R( 4) $ 3.)
XPAR (0) • ~1 s 1 ,

~1O 10 ( 150. 152) • NAP
100 IF (NOPLOT ,~~T . 3) 50 10 151

- - - 

~pA RCl~ • t6r~GO TO 156

25
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151 CO NT I N UE
VP A RC 7 ) 1. -

y P A R ( 7 ) i 2 .5
GO T O 156

t52 GO TO (153.154. j35) ,NOPLOT
153 CO NTI NU E

X P A R ( 7 )  a 16 .
yPA R( l) •
GO TO 156

154 CONT INUE
YPA R (7 )
GO Ti 156

155 CONTINUE
y P A ~~( 7 )  a 2 .5

I56 CONT INUE
j 4 0  JT N ET A = Jt’l~~T A  • 1.

W T H EY A  JT~4 E T A
FTC ITC • 1

C
00 141 II • 1.5

tl t  DTHETA (!1) I 4 E A O R ( I T C . I I )
oo 142 ~ = 1.8
Ti = 5 • II

142 1~T
1.4ETA (I j) = TRA IL( ITC , I I )

XpAR (5 ) •
C

r’A LL NUMBE R (WIHEI A , f 
, XP A R , YP A R

C
XP&R (5) = t 6J
KP A R (7) = X~~A R ( 7 )  • 5
yPAR ~~l~ s y~~A R ~~7~ •

~R T T F (6.33’ ;) W T~1E T A ,  PT H ET A

~PAR (7) 1(P~~R (7) — . .5
yPA P (7) z YPAR (7) • ~~ . 5

C
T~~( JT~1ETA .~..T . I T H E T A  ) Go TO 140

C
$5 1  CO’~J T ! N U E

C
i r C  IFILE .L T . NFILES ) GO T O 25

C.;
C

CALL STD~~
~AL L STDBY
A LL E X IT

‘~;O Ti) 5
C

~N T )
~L~ C~( I)ATA
rOMMON /~~~~~ ‘(4/ X P A R ( 8 . Y PA R 8

26
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3ATA XPAS / 
~. Q ,  ~~~~~ 1~~t 1.0. 1~ .t. Q~Q, t~.G. O.~ 

/
0*7* Y PA ! / J . U , ~~~~~ 0 , 51 1,0, 1?,U, U~ U, - . 1, 0.0 /

- -  -

SU6ROU,INE SØ3D ( ITMQT A .S HA DOW •X
eoMNow/S~ oOKt/Npy $,NpTS5.ITc~ IcAy,DEL~ Av,5A yA (54o)
COI4MOP4 /9L3C1(2/ KU. VI. . VU. TITLIU1)
eOMNON / SL3C 1(3/ N OPL OT . ~K*VI NAP
COM MON 11L 301(4~ 

K P A R ( S ) ,  YPAR (e)
C

DIMENS ION X (600) • YY 500 ,IN* DO W ( ö S O )  • D* TA Ct 6 00 )
C

~TMETA • I TNETA • 1
TIC ITO ~N5. 1 

) GO TO 40
Li • NPTSS 1
L2 • N PT S • 10
00 2-i I. • 1.-?
A2 • I. — 1.
X C L ) • A2 • 3.U1
SMADOW (L, • D A T A I L )  • FTNETA • DFLTAV

30 CONTINUE
qOPLnT £ N3FLOT • 1

*1 IF (~0~L0T .~4E. 1) ~O TO 22
WR TTØ (6.1Q 0) TIlL!

t~90 IORMAT cl1*4~22 CO NT INUE
GO TO (23.3iP • N A P

~O (26,27~28, 27.29), NOPLOT36 X P A R ( 4 )  •
YPA RC 4) •

~Q T~ 36
$7 YPAR (3 ) a LL’ .5

GO T~ 3618 ~PA~~ 3T ‘YPAR(3) $ 0.5
x P AR C4)  $1311 , ’
YPAR( 4j $ 20.0
GO TO 56

$9 CALL STD6Y
yPAR~ 3) a 0.5
Y P A R ( 4 )  $ 1.0
YPAR(4 ) ~ 1.3

~pAR (7) a
YPAR (7) I 0.1
WPAR (8) P 3.3
NOP L O T £ 1
GO TO

C
51 GO T O (26 .33 ,34 ,35 ) , NOPLOT
83 ypAp (3) ~GO TO 26
54 Y P A R ( 3 )  • 2~ ,3

GO TO ~6

27
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35 CAL L STD~ Y
V PA R ( 3 )  a .

yp A p ( 4 )  £

y P 4 i~~4 ) 
~ 1.

X PAR (7) *
y p Ap ~~7)  $ ‘- .1
~pA q ( $ )  .3
NOPLOT a

GO If) 21
C
C

36 C 0~JT !N UE
LPT S NPT SS — 1.

C
CALL LINE C K , SWA DOW • LPTS. XPAR , YPAR )
00 3 L ~1. L2
SI’4A DOW L) o .
*2 • L -

~(L) * A 2 • J .:4
30 CONTINUE

I
C

40 CONTINUE
L2 NPTS • 1
00 41 L 1, L2
X ( L )  a X L )  • F K A Y e O ,  

~141 C O N T I N UE
TRJJ
TR a

D E L T A  a FT4 E TA • DELTAY
50 C O N T I N U E

T C T J
TC TK
• IR •

DA TACC IR ) D A T A C I R )  • DSLTA
1R1 = IR • C A Y
TV C DA TA C (I ’~) .LT. SHADOW (IR1) ) 90 70 60
TC TK a
IRJJ = IR

iS O IC TK ICT ( • 1
D A T * c ( I R )

cH4noW cI~~) = Y Y ( I R )
T I C  Z R .GE . ‘ IPTSS) GO TO 6~
IR = IR • 1.
DA ?AC C IR ) • DATA I’ IR ) • DE LTA
TR 1 IR +

T I C DAI*C (I~~ .GE. SHAO OWCI R 1) ) GO TO 100
6O TC TJ • ICT J • 1

yl 
~ TCTJ ~~~ 1 .AND . ICIK ~i. 1 ~ 

GO 10 7:
GO T 9 91

70 IRA DJ $ I~~JJ — 1
00 8~ IJK * 1, I C T ~C

28



I JKI ~ IN • CAY
yY~ IjK) * VY (IJK1 )

- i 1TJ~TU ~~T I J K t Y
$0 CONTINUE

LPTS • ICT~
CA LL L i NE I X , Y’~’ • ~pTS, xP~R , YP*R )eQ 9~ i..~ ~ 1.ICYKAl • IJK— 1 • ( F T C  • 1) . KAY

,O CONTINUE
01 CONTINWE

IF( IR .LT. ‘~PTSS) Qo To 
110

GO TO 120
110 IRI. • IR • ~AY

1HAD O W(I!F~~~S1{iDO~~C TffI7
GO TO 50

- flO
EN D
SYMOFF DA TA IN
BLOCX I~ PJT

I~ b~T S S ~ 30~~
• -

II I BSS 1.
-- 

USE PREVIOUS
DA O $ IN S A VE

L D A D O W 1
$TA D C W
MME~~~ ~11~ 0S
RID
Z ERO F& . DCW
ZER O S TA I R
MME GER~ AD
LDA STA IR

- AN~ 
- •3~ 7~OOO 0OO~~~CM P A sO~ 4 : o O U O O O S r - j

YZ E E~ F
L D A
TRA R E T J RN
LDA

RITORN S1’A - - 150!
RETUR N DA T A I N
pC I

0?$? R BSS 2
O;~ 1010 I MOA T .3U 9
PS

~ 
BS$ 1

- END
3 1 6 7 . ’ u 6
1.

IR 3D TAPE TEST
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•4l 44l I~ MU~~ L~~ (~áIT $00 — •o0,1c~ loll Pill 0)

(~~i4l I l l _I  — 41.1.10.3 1lh)lsI04Ia.l..aO~...l

I 8011. I OP I I II I_
l I 

—

0).114 —)l I).l1—•—)I
I ~~ I 00 I OS

Ij ...I a • ~~~~~ — I • i..s I I dllpuiso 00 00 I
& ~~~~~~~~~~~~~~~~~~~~~~~~~~ I P00 llPLOO I

- I • — — ~~~~~~~~ —_ — _ -  -.
I I I 04 11.04 I
I I I 0) 03.11 I
I ... I 04 13.10 1
• 0~ . . I 00 0.3) I

• . .14.01. ~~~- -.

• • 1000 • • • I4
• 111. .30. I •— .  I

I IP OUTSIOI 001 •I~~(

• .... 3~ 4 II
1341.30 . 14 .
O • C. . I iS I I OPOSI)I • 10.0 I

I • -

~~~ I

I I Ii
I CI .~~— 

• I 1P41101 • 10.0 I
O ‘I  • I I I 0 .10.04.

0 I 1304111 • 0.3 I
L4 • .414 • IC I I ... 10

I I P 0 4I4 l  • 000.3 I
I I I

I 0P4* 44I • 30.0 I
I 4.TI C. .— 

• U1I.l~ I t  1.011* 0
• ~~~~~~~~~~~ • I I 04 I 

‘ .04 .01. 01. l O——. , I
I .0 • • I ii

... $4 ._ _ _ — - — — _ .-_ -_ _ - - -_ . .
01 . .. — & I .— — — — — — — - — -  Il _ C I 0,041)1 • 30.3 I

0 0 I I • 
00.0 . •4•C.C1 I I 4 0  0 11. I I

I I • • I I
$ I $#0....lL I • I I • I I

‘4101 1 1  • I I 101.1 0 I
4 I • ll k l 0 • t I 1 . IS~ I 30411.1 .01. I • 4 ~5 I

I . I .11.14.
I I I • I I

$ I I I 0 • I I I . & ) — — — 0 I  _ .. 34
I $ I • I I O P
• 1.5 I I 1141.33 I •— — 

4 • 4 4 N
0 * I I I I $ I $00.0 N

.l. • I I I I I I
131. .~ ~~ I I I I I 0 N •—— 

• I I I N I II I

• • I ii I 1.1.11 I I
• I I I I

I • (131131.0 • I 0l. l0— — — I
11*5 $ • I I IS I 3)

i . , — 
I I I I ~~*~ I) $  • 0.5 I I I

I I II I I I I I  300S’ H
0 I ‘ I I *P5* I1I • 0.0 I I I N
o I • I (C.lPlt Io 81. IC I I I I I I N
I 1.0 I I 11.0 0.43 I I I YP6 II~~I • I.) I I I N 

• I I 0 • -  
I 3l. P’ Ct • 4..P....7 I 34 11.11 I I I •ol~ trI • 13.0 I

I I 1 0 1  10.20 1 . I 
• I • I I 34

I I I I •  •
O I I I I I’ I ?P~~I00  • 0.5 I
O Cl I I 0 I

4 03 14.10141 1.1. 04~ ol I I YPIISPI • 0.0 I I 1,0,1~~1 • 1.0 I
I •.IlI lo 1t~ I I 0 I I I I I

I I I li.14 ——— )I I I 0304151 • 0.) I I 3’*5l~~I • 0.0 I
•Io •...OT I I 3) I I) I I I I I

0 . 1. 0 ‘ I I lIpId • I I I 0080171 • li_ S I
I •... * I ‘ I I (I.SP3IIO 1*1. IC I .— — 

4 I Pu’ 3CP1.1I I I I
I I • I I

I I •o 10.14 0
4 4.11 ~9 I I 37 14.15 0 4 — 

I I 40 11.14 I I 03* 0(04 — 0_ I  I
b i T  • 1101.. • I 47 41 . 1$ I I I

4 40 13.10 I I ~~~~ • 0.) I
I I I I I
£ I I I 5 0 0 t O I . l  I

I I 
—

13 1.1101101 0.00 0*481 4

I I . I I N — — ) I
ii I 04

.11.15.
I 1004141 • 000.0 I
I I
I 0054140 . 30.0 I

.14.01:

COPY f~’~J1.~ ~~ TO ~~ DOES NOT
~~~~~~~~~~~ h~U.( UUL LL P~3[~UCTIOt~
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.48.1 I I I , . 0 0 0 0 . . .  I I .., i 3 . 0 0  I,., I0 .$l ’ lO.. , . I

‘S j
~ to I

Ii. £ t • - -~~ I
£ 3._It CI I lIlt .8

O L..~, I l . t l  • I I~~~I IP ~ ll

I Cl I 09

- £ I I (Z .l P T 5 • I ~ I

0 I I L l S  10

• • olo ll Ill. t I
1 1 5 11 I 0 4I~~~ I L ?

( ‘ I S . .  I
5 . 0 0 1 I 0

I I II

I I 0 .111 .1111 . I
£ 1.013 ~ 1 I I ‘.0’’

• • . 0  •~~ I .  ~. 
. $ I I 100 I £5 I

I I I • . I
I I II • Il 0 I 1(11 • ICYt I & I I 
I I • • $ I
£ (7 I • 0 I I 0 0 1 1 1 1  • I I

• I • I I 0~l7I CI 101 I I
$00 ’ I .  I ‘ S.. I . 1514 Cl 1. • I I I

O I I 0 10(01 • I I SIOSH1.I I S O  . I I
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3.2.2.3•3 Subrout ines Called. The following plot routines
are called from subroutine SP3D :

1. STDBY

2 . LINE

3.2.2.3.4 Calling Subroutines. Subroutine SP3D is called by
the executive routine .

3 .2 . 2 .4  List ing

A complete listing of subroutine SP3D is contained in the
following pages .
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1—1 9—72 14.764

SU1~POU T I~IE SP .3 f l (  1fl4t14 ,SkAN1W .~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ O I ~1~~’o /~ L rDCK2, XU , ‘ft, VU . TI T LEM .t)
C~~~Ifl N /~ L~ CK3/ TOJ Q D Lf l T ,  ~~~~~ ~‘A ~~
r U ~4 M ~~\ /~ Ll)CK4/ XI~AR (8), YPAR(P)

r
‘~1 M E ’ 1 S T O S  X ( ’ S O O )  , Y V f 5 110) ,~~o 1Ar )~~. C 6 1 U ,  , C A 1 ~~~~(~~ 11i,)

rT i- I~~T A  • I~~H F T A  — 1
I F(  1T I~ •~~~ . 1 ) QO Ti) 4~
Li • .j P 1~~S • i. 

-— 
L2 • NPT S • 10
Do 2 1 L =
A 2  x — 1
X(L) A? • r~, r~j
SrIAD~~o ( L )  = flA TA~ L) • ~T4~ TA •

2° C~~NT I S~I E
NOPLO ~ • 

!~PLUT •
21 !~ C OPLI ’T • ME. j )  r,C T-~ 22

W ’~ T T ~ (6 , 1c ’O l)  T IT L~11~)f’~ F~~~”i~~T () i~~4 )
22 ~ J \ T I~~’ E

Go ,) T~~ (2~ ,~ 1) I NAP
23 °~O ~~~~ ~ 2~0, , ’ ) 7 , 2 u , 27,29), ~4C~P~ 3T

~~ X PA ~~
(4) = ~0 C ~~C. , rI

YP1% ’
~~~4)  = 2)~~O

~ O i ’ ~ ‘6
27 yP~~.~ (3) l Q ~~~1)

T~~
2q ~ PA ~~~C3 ) ‘

yp~~(3) =
X P.% .

~ ( 4 ) •1’~~.U
yPA.~ ( 4 )  ~~~~~~~

r,O T ’) ~~
~~,o C A L L  ST U IY

Y~’A4 (3) ‘1.5
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1
~~~~~

c4
~~

V P - ~ .~~C 4 )  s ~~~
‘2 . . )
“ .1

= (I ~
1

,~ i vi ~ ( 4~f- ,~~~~ 1 3 . O , 1~~ ) ,  ~~~~~~
3 1  Y ’~’~~-U .~’ )  ‘ 1 . 5

$4  YI-~~~~~~~I~I
)

~~,) ~
“I 

~~

~~ C A L L  ~ T~~~- o~
5l ..1 4~~~~~~4 )  •
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x P A q ~~4 I  1.0
VPA ~~(4) •
X~~AR(7) l2.~)
YPA ~~

(7) t J.1.
XPAR C B ) U .3
NOPL t~T a 1
r1o ¶

~ 1 2 1
r

0~~) CON T T’~UE
LPTS NPT~ S — 1.

r
CALL L tN ~ ( X , S~4AIM.)W • LPTS, Vj .’~~~0 , Y~~ -fl
no r L = L i ,  L2

:

= L — 1
X (L )  a A2 * 0.r11

3 i i  CON T !’JUE
~?E T J Q I\

4 - I  C J N TT’ oI J E
L~ 
: ~PTS + 10

n3 4~ L = is L~
~ (L) X (L ) • rKAy,O.~)141 r30J T I

U

* .WLTAY
& $ rl c 3 N f l . o ’E

ICTJ 0
i c i~

= i~’ + 1
L~T~~I ( TR )  f l A T A ( t~~ ) • IIFLTM
I~~1 TI.~ +

1~ ( jjAT~ e (I~~) ~~T. cH 1 r0 o~c I~~1 ) ~~~ ‘1
ic10 0< 0
I UJ

I 
~~ j~~~~~~~~I( : jr ~~’ + i

‘l” ( 
~Ifl 

j.~ T~~(~ ( I~~)

Ik ~ .~~L . ~ I~~~~ T ,’~~ ) oo~~ T O e, I’

= • 11

n\ 14’~( ! k )  ~A 1 A ( I~~) + r)rLT M
$ ~cA Y

t~ :i~ T .~c I~~) •‘~~:. SIiA D~~W( I’~1~ ) i.i4•~ ~~ j . ’~ o.o
II~~~~~ J IC T ._I + I

t~ I~~TJ .Lr), t .A ’JU . 1 CT~
( . 1. ~ T~ 7i )

-
~~~~ n

~~o 
~ * 1~~JJ — I

Sn !.JK ~ 1, TC T~
TJ’(I. - I~ •: V Y (1J 1<1 )
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L-1~ -~ 2 i~~,764

X (IJ () : X( IJK1 )
C.)~~1T~~IJE
L~~TS U Ir1Tt ’ — I
CALL LTN F C ~~. • LPTS~ ~~~~~~~~ V~~t~~)
flO 9~ !JK S 1, ICTK
A l = I J K — i .  + ( I T ~ — j~~.I’A Y

a 4~ 4 fl . n j

9~~
I CON T !-~UE

91 r )4TT ~4IIE
ji( I,’~ .1.1 . NP TS1~) ~,r1 TO ilL )
G~) Ti 12°

1~~fl ~~~ 
+

S i A .)’l I I( IP)  = SI I An ) w (T N 1 )

~~) Ti ~“U1 2L! ~ f~ T J ’~~\1

~

fl~
’ 1 T- lfl 1~ Y ~‘S~~L) ~

v To 41S Cr9 F .1P ILAT1r1~
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3.2.3 Computer Program Subroutine DATAIN

Subroutine DATAIN is written in GE Assembly Language for use

‘5 i t h  program SP3D.

3.... . j. I Description of Subroutine DATAIN

J H -  standard magnet ic tape record length for General Dynamics
radar range data is 1852 BCD characters . This record length ex-

ceeds t~~e allowable length for a FORTRAN read in GE FORTRAN IV
langua.~~. DATAIN was written to allow data with this record length

to he read from magnetic tape and stored in the array INDAT .

3 .2 .3 .2 Interfac es

3.L .3.2.l ~~~ut. Input to DATAIN consists of data contained

on magr i€ t Ic tape .

3,2.3.2 .2 Output. Data read from magnetic tape are placed
in the array INDAT .

3 .2.3.3 Listing

A listing of DATAIN may be found in the following pages .
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$ !DE’~I BECAVJ . 1 .HANCOC~ •651211o4~ o63 , TA PE IN
5 5P4A• LSTOU .S?AB .DECK,SYMTAB
I LIMITS 0512”<, 1,5K
$ RRMFL C.,W,...,~~ECAV U Ji1OTA PIN

$YMOEF DATAPI
BLOCK BLANK COMMON

INDAT ISS 309 BUFFER AR EA
IPEF ISS 1 CHAR /WORD XM ITTA L STATUS
5T~~W. ISS 2 STATUS RETURN WOR D
IEI* BSS I. ERROR RETURN TO CAL LING PROGR AM

OSE PREV I3LIS
DATAI N SAVE ENTRY POINT

LDA DCW1
S1’A DCW

h A  STA IR
M~ E G EIN OS
BID
jERo FA .0C4 FILE CODE WORD , DATA CONTROL WORD
ZERO STAIR STATUS RETURN WOR D
MME OEROAO
LDAO STAIR

STA IW

IZE ERRF NO ERRORS DETECTED BY TA PE CONTR
‘004 03

TiE EOF END OF FILE DETECTED
C~ PA
TZE DALRT DA TA ALERT DETECTED
LDA 4’DL
yqA ERRF UNKNOWN ERROR DETECTED

eOr LOA ‘t,OL END OF rILE
EK~ ’! 11* IERR

IRA R TU RN
DAIRY L~ A STA IR DATA ALER T

4’)A rOC077~~ ,DU
O M P A sOou I2’3,DU TEST FOR PL AN K TAPE ON READ

P
~ K

LDA
EX IT

PCK A lA ,or O l J  ‘
~‘DU

LATPC
LDA •2,l’)L LON GI T U fl INAL PA R ITY CHECK
IRA ERRF

LATI C LDA ‘3.OL LAT E RAL PA R I T Y  C~4EC K
ERRF h A  IERR

A N D ,07 07?77 ,DL TEST RECORD LENGTH READ
ITO IPEF CHAR / WORD REMAIN i NG TO X FER
TZE TE ST 3
LLS 21. A :NUMBER ~F CHAR IN LAST WORD

21 Q :NUMBER OF WORDS N~ T XM ITTE D
CMP~ ‘i,DL
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tZE SREC O :1JZEROa1
CARCK O< 1 ICA RRY = fl

SHORT REC— ~4ORE T H A W  1 WORD DEFECTIVE
IRA ENDE

CARC K ~MPA s2,DL
LDA IERR
INC SREC A < 2 1CA R RY =~Y E$13 eM PA ‘J.DL
INZ CHIL 

- A NOTs 3 I Z E RO = D
LOA
$1’A IERR
IRA CHIL

SREC L~0O alC .D . SHORT REC ORD—LAST WORD DEFECTIVE
EWDE ASO IERR COMBINE REC. LENG. TEST WI TR IOC STAT.
CHIL LDXO ‘g,DU CHARACTER TRANSLA TE + AN D SIGNS
NW O~ P ~MPXO ‘309.DU BEGINNING O~ WORD L~ OP

Y ZE R T U R N
LDA IND AT , X- ~ IS INDEX REGiSTER

~f lxi .6.DU
i.DQ ‘O 777777 7777 ~T ESYC NOP BEG!N NING OP CHA R , LOOP
CMK •013.1L TEST RIGHT MOST CHAR FOR :
YZE EQUAL
5MK ‘032,OL TEST RI GHT MOST CHAR FOR +

tiE PLUS
ROYA l A LR 6

IEX1
TN Z TESIC END OF CHAR. LOOP
$TA IND AT ,
A DXO •1,OU
IRA NWO RD END OF WORD LOOP

EQUaL ERA E000I’066.DL CORRECT a SIGN
R O T A T

PLUS ERA ‘000°052.DL CORRECT • SIGN
IRA ROTAT

RIUR N RETURN DATA I’4 RETURN TO CAL LIN G PROG RAM
FA SCI 1,00”013
STA IH BISS 2
DCVI tOlD I rolDA T.3 ’.J9 BU FFER ARRAY. NUMBER OF WORDS XMI TTE D
DCV ISS 1

FolD
S E”IDJOB
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S E C T I O N  4

T E S T  D E S C R I P T I O N

A test problem was run on the GE 635/645 computer for the
purposes of debugging computer program DISCRM . A description of
the test prob lem is presented in the fo llowing paragraphs.

4.1 INPUT DATA

A listing of the values of the variables read from card
input is found below . The fo rmat of the card inpu t data and
the definition of the variables may be found in Section 3.2.1.3.

CARD 1

VAR IABLE VALUE

NFILES 3

NFSKP I

NRPS 6

NSWPLT 70

NAP 0

KAY 6

~TOP 0.0

CARD 2

VARIABLE VALUE

IFSKP(l)  1

CARD 3

VARIABLE VALUE

TITLE S P3D Test Tape
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A test tape was generated for the purpose of debugging this
1~rogram. The tape format is described in Section 3.1.4. The tape
cor~ ains 3 files ; two of which contain data . It is standard practice
to place an end-of-file mark on magnetic tapes produced on the radar
range at the Fort Worth Opera t ion , therefore , this end-of-file mark
must always be skipped to reach the data files .

4.2 OUTPUT DATA

The output for the sample problem may be found in the following
pages. After bypassing the end-of-file mark , the header and trailer
information of the first record of each sweep is printed as it is
read . A second listing identical to the first but produces as the
data are being plotted follows the first listing . A plot of the
da ta produces on the RADC plotter is not available due to plotter
pr obl ems , however , a plot of the second data file as produc ed a t
General Dynamics is provided .
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N~~ILE S * -r~ ,~’ ~NRPS . J~~’P - 1~ T : 70
I

F T L F S  ~~ r~~ ~~~~~~
1

8YPA S S E~’ ~~~~ 1

SW EFP ( 1 ) ~5’ 5 1~’’.’ ‘)i~~~U /U 1  -0~~~ 9~j~ 
• 

~~~~~~~~ 
:i ~~ ~~~

~P3D 
7 A PE T [.~~1

SWEEP ( 2 ) ~““5 i7 4~ ‘L-j ~6 / J 1  — O~~’j f l (3i I ‘~~~U~’~~~ ’J ~~~~~ 
~

SWEFP ( 3 ) ~~~~ 124 ~ ~u1 2/~l1 —L )~’Y1Ufl • .J 1 )1C I - O ’~~ o) ~~~~~~~~~~~~~

SWEF PC 4 ~~~~ 12 4 ” ~ ~~nI d/ ~~I — 0 ~~~~~U’1 i ‘i ’ij ‘1 ~ ‘~~‘5 ’

Sw~FP ( S ) ~5j  ~ i~~’4 f )  ~U~~ 4/l1
l — o r ’ yHJ ’~ , lijlO ) J 1 i . ~’ ~ - l  ~~~~ ~~ 

- . -
SW EEP( 6 ‘ 5  ~ 1?4~ ‘u 11’/ 1)l — C o ’ J ’ l C o l 

~~~~~~~ ~~‘~~ ‘ j ‘- ,

S W E FP (  1 ) ~~~~~~~~~ j211 1 r r ~1o, i i  — U O I o J 1 L I I  I 
~~~ ~~~~ j~~~~-~~ o

SW ~ FP( 
~ 

) ~5 5 124~ ~~4~~/ l  _ j ’, rO ())J., I o~~ i ifl( ~J ’~~1~ o~l n  l i j  ~5 1)
SI JE EP(  9 ) “~h~~ 1’~ ” 1U 4

~4 / t J 1 1o) C ~~ ~~- y i ~~~~ ’ ° j o l’ ~~~4

S~’~EP I U ~~~~~~~~~ 124~ r 1~ ,4/ ~)I — ç  ~ ‘.j f l ( J 1 1 o 1 ,~ ”f l  ‘ u ’L j ’~ Th -
SWFF P ~1 ) ~5’-5 t24~ o L ~~~~) / r 1l — o  ~ ij f l , o) ‘rJ 1 y ’~ c i j f H (~~~j ’ 

~~~~p~~~~5 ’ ’.

SW ~~EP ( 12 ~~5 5 j ?~ 4~~ 
L j j ~ .~~,’ f ll  .l~ r~ ,jfl~~ ’) ~~

( fl~~J ( 1~~ J~ ~~~~~
SW EFP ( 13 ) ‘o~~~t5 124fl ~l (172/~~1 

_ 0 r ~ J r ~oj o1 ~~~~~~~ ~ ~~~~~~ 15 7 4  -

SWEEP ( t4 #
~ 5rI 5 i’~~ 

r~ ij 7ô/g1 _
~~n~~r y ~ i., -’~~~~ j 

~~~~~~~
SW E FP ( 15 ) ~,5t~5 12 4 f l  n n q 4 / ~J~ 

_ I if lUl lI i  I - 1 t i : ~ ,j ~~
, , 0 ,I ’o 

~~~~~~~~~~~~~

TRACF 1F C - L L ’~ 1~J r~EV ELJ S~ ~~~~
CALL T~~r I:) A~ 4~.OL~JIc ~~..‘i.

RO IT r N r L O C A T~~-~~ ‘i.
,F~~Dr . fl 3 t~7~~O ~~~~~~~~~~~~~~~~~~~~~~

I.

~

’) 17fo7~ ‘~‘i~Itl ’ ) ‘u °~ i ~ i’7’ 17 .Y ~~~~I L L E G A L  C . 1 A ’~ T ’ ~ j ) \ T  ~ P ) O L ~ 1k 
~~~ [) I

ERPO R IN CI L-  ~~L 1.f lO~~f~ ~ r

SP3 D ~~~~
TR E A T  1LL~-~i.L C~~A~ \s

(,)( *> ( *> ( *> ( a ) (  .)~~~.)( ~~~)1,) (e>(~~~~~c*><e)(*)<*)(oi) (a~~~(o)’ .>( lI)(o)(e)’ D ) (.’ )
SW E ~~~P( 16 ) ~~~~ j 74 r  ~~ o 0~~/U

l — U ’L~~~j
fl I 

~~~~~~~~ ij~~~ j~~
’r

~ ~~~~~~~~~~~~~

S W E E P (  17 ) ~) ) ~~~~~ U’4~ f l J~~6,’ Lj ~ 
_ ç , - o ) 1 ~~rL ‘ J~~~

! O ’U 0

SWEFP ( tB ) Y~ 5 j749 1~~2’’J 4 ~~‘~~)t” 1~~~~ I~~~’ ~~~~~~~~~ O~~~
l.

~~~~ L

SW EE Pt ¶9 ) ‘~, ~ 12 4 ’i  ~j 1 L ~ , ,’o ’ — , 1 -
~~~~~~~~~~ j 

~~~ 
‘O~~ fl o’

•~~~
ry . ,

~

So~~EP( 2 U ) ~~~~ , 5 t’4’~ i114 
..(O

~ ; .o LJ rL I ., . , /

SwE r PC ‘l ) ‘. ‘ , j ? 4 9  1’j ’i~ 
.. I - - ‘

SW EE PC ~‘2 ~~~~~~~~~ j ’~~~’ — ‘~~o’~ — t  ~~~~~~~~ . 1 , ”  
~~~~~~~~~~

SW ~~c~~ ( 23 ) •
~~i

• , i;’•;’~ 
‘
~~.1. - T~~~~ ’ ’j ~~ 

—~ ~tj •H ri • - 1 •~ o~~ j  ~~~~ P —
‘

SWEF P( 24 ) 
~~~

- •~~~~ j ’ 4 ”  ‘j~~t’.’ j i  — - j ’ i~ fl ~1 j ‘ ‘ ~ o~ ~ F

SWI FP( ~~ ) 
~‘ 

o 5  j7..ji ‘~~~ 4 /  ~ — ‘ i o~ ‘~~~ - “ .‘
“

.o 1~ ,~~

C nMPL F1~~ ) .‘~~ ~~ ‘ 1L ’ ~ 
( 

~‘

1.0 ~ ,15 ~ 74 ~~~!“ /j~ ~~~0 ~~ L ,”~~~’I ~
‘. ~j 3 ’ •~

2 .0  5 ~ i2~ ~~~‘~~i /~~’ — ~~~ l ,h J  
~ 

I I I
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3 ,0 ‘> 5 ’ ~ 174’) 1012/Ut ~~~~h~DU ~~~~~~~~~ j ’3~~.~~0A ~~~

4,0 ~5-1 5 124n l01~~/UI — t I Q f l Q ’ )
~~ 

jru)rIçn fl O A u f l O  J5 S ? ’~ ~~~~

3.0 “ 55 124’) ‘)Q2~ /ji — I ’ Q ~~UO3 ~~~~~ lU r 1i~~U Y53
~’34 o~

~5515 12 4r1 ‘ )~~ U /J 1  ~~ 0 0 b Uf l 0  ~~t~JrI j~ 0 fl o.Y’,10 ~~I3~~~1 ~~
7.0 “515 1240 10~~6/U1  — 1 0 0 0 ’ ) j  ii ~~~~1 SL)~~~J~~~’ J rj~~3c 44 ~
8,0  ~5n5 124’) 1042 /J I  — 9 0 ” t)f ~0 l1 j r j o  ‘)I’~~C~~U O - 3 ~~4~ )~9.0 5115 j?4(j flI J4B/ ul — ) J l~J fl oJ 1.~~O(’ L~1 

r0u I.• I U~~~ t’ .3~~,4 j~
10.0 ~5’ l5 1?4 ’~ ‘~0~~4/ U i  — ‘~1, ’ ) Uf l 0  if l J~~~fl ‘)(1 oJ 1 0J J~~3’1’r~ l I ’

11.0 ~,5’)5 1240 “Of ~U/’J 1 — ‘ 1 U°~Ufl 0 1’~ .~~~ i 1Q’t ~~~’Q ~~~ )~~~~4 j~
12.0 A 5 1 5  124n fl0(~b/0i —~~l) t1Ul U j I r) r’ r ’ )  ~~~1 Q I O  ~~~~~~~~~~~

13.0 ~5~5 124n r)1j72/U1 — ‘~~‘~°o~ u 1~~; r u 1  1U~~ 1I’t 
~J ’~3 ’.’’4 oJ~

• 0 i ’t 5 1.4u 1078/01 — l o J l o J f l j  11U~~C1 r1~ 1)9,1 ‘
~ ‘.S” 7~ V

~ 5 ’ )5  124 1  rj~~P4 ,~j i _ ) I ) fl hJ f l j  jI ’Jr ) l  ~t~~~~f l 3 ~~~~.) ~~~~~~~ ~ o’
16 ,0 ~5I)~ l24~’ 1090/JI —~h iflU1 U U~ 

)r ,j rj LJ~~~U~~~OJ U ‘3~~~’~ ~17, 0 ~o5~~5 124’) r1QQ~~/Qj i1 009flO lfll j ” oi 1 1.1 311 J ~~~~~~~~ ~~

16.0 “5kb 1240 li J,r 1 2 #j i. — li o fl u r U 1n ru l ‘)‘r’oJ~ J U 3~~~)9

19.0 A5 15 124 9 91118/Ui — 1f )’)U ’)J 1’)’)~’ IJ~1 )~~~~~~~1~~ Ii ‘Q°’ Id 0)’~

20.0 ~5 o5 124n -“i 14/ Ut  ~~1u 0 Jr 0 0 103~~C 0  ~~~~~~~~~~~~~~ 3 I .J ’ )~~ [‘‘i

21. .0 ~ 515 124-1 1170/ U i  ~~l~~100U 1ro cJ r~u1 
‘n ~~nj oj~~~~~1j  4

22, 0 ~.515 1240 1 1 2 6 /Ut  — l o ) (’Q’) 3 1flU’1 j ’) .lu r’ cl l J  j ot j r’.:Q ‘

2 3 . 0  ~5’t 5 1240 ~i32/ut —1J fl 0 ’O 100(’ j l ljj~~ ’~~ 1 ; “ u P 2 4  U~74. 0 ~~~ 5 1241 1138 /U I — 1 I ) ’ U P U  1’) j~~ti1 )(J~~ 
I~~ oJ •r, n28 :)~

• 0 i.5 o5 l ?4 ~~ 1144 ’ J l  —i i ; r’ j~~j  11v”~~1 ~ 1~~~)9 l)  U ‘~ o I34 jy l

SL.~E~~P~ 1 ) 1j 515 124 ” ~ f’L~1U/Ui ~~ 
j ’)~ ) 1 - ” j - lj oj ”~~~I j 1  “ , 4 ~~~SW EE P 2 ) 6515 124~ 

‘j~~ 1b ~~ 3I ~~j ~~ 3 ’) ~~
) IV I j lj  ‘t tb 0~~J~ ~~) 34 14

S’~~EP 
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S E C T I O N  1

S C O P E

This specification establishes the requirements  for com-
p lete identification and acceptance of the computer program
to be formally accepted by the procuring agency. EDP program
DISCRM was origina lly written by the Convair Aerospace
Division of General Dynamics for use with an IBM 360 compu-
ter system under Contract F30602-69-C-0l64; however , the
necessary changes have been incorporated to make the program
compatible with the GE 634/645 computer system at RADC . This
documen tation has been prepared in accordance with RADC Com-
puter Program Detail Specification, 28 January 1968.
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S E C T I O N  2

A P P L I C A B L E  D O C U M E N T S

The documents of exact issue shown , form a part of this
specification to the extent specified herein . In the event
of conflict between documents referenced here and the contents
of Sec tions 3 , 4 and 5 , the detailed con tents of Sec tions 3
through 5 shall be considered as superceding requirements .

GE-600 Line FORTRAN IV CPB-1006G

GE-600 Line FORTRAN IV

Subroutine Libraries CPB-1620

GE-600 Line Genera l Loader CPB-1008F

GE-600 Line System Editor CPB-1l38C

50
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S E C T I O N  3

R E Q U I R E M E N T S

Computer program DISCRM was developed for the purpose
of extracting discriminant data from Equivalence Class data
made avai lable from computer program SPECT. The Equivalence
Class Method of compactly and efficiently storing radar
signature data is described in “Radar Signature Investiga-
tion Vol. II - Target Classification ”, RADC-TR-70-257.

3.1 CP CHARACTERISTICS

Computer program DISCRM extracts three primary discri-
minants from the Equivalence Class data . These include (1)
Equivalence Class Category , i.e., number of significant
peaks in a signature , (2) maximum target radar cross section
in the signature and (3) maximum separation between signi-
ficant peaks in the signature. These discriminants repre-
sent a measur e of targe t complexi ty, targe t size and targe t
length respectively. Computer program DISCRN , which con-
sists of an executive routine and subroutine OUTPUT, is de-
scribed in de tail in the following paragraphs .

3.1.1 CP Flow Chart

Figure 1 depic ts the overall flow of the CP.

3.1.2 CP Timing and Sequencing

Run Limo- For the sample problem was approximately 0.78
minutes.

3.1.3 Storage Allocation

26K words of memory were required to load DISCRN.

3.1.4 Data Base Characteristic s

Card input data containing equivalence class information
is card output of computer program SPECT.

3.2 DISCRN SUBROUTINE CHARACTERISTICS

This paragraph contains the technical description of
the computer program subroutines identified in paragraph

51
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3.1 of this specification . The instruction listings con-
tained herein by inc lusion or reference specify the exact
configuration of DISCRM. DISCRM is written in FORTRAN IV
language for use with the GE 635/645 computer sys tem .

3.2.1 Executive Routine

The executive routine of DISCRM is responsible for (1)
readIng and testing card input data , (2) forming the dis-
criminant data and (3) transferring output data to subrou-
t ine  OUTPUT .

3.2.1.1 Description of Executive Routine

The user of DISCRM has the ability, through card input
da ta , to (1) select the target region from which discrim-
inants are formed and (2) to select the dynamic range of
the discriminants. The value obtained by subtracting the
variable DBDOWN (expressed in dB) from the maximum peak in
a radar signature expresses the lower bound below which
peaks are not to be considered. The variables RLOW and
RHICH express the minimum and maximum range respectively
that is to be considered in obtaining the discriminants from
a signature. RLOW and RHIGH are expressed in inches rela-
tive to the position of the 0dB radar cross section refer-
ence. These variables are illustrated in Figure 2.

The discriminants extracted from the target signature
data are (1) EQCL; the number of significant peaks in a
signa ture, (2) SIGMAX; the maximum target radar cross section
in the signature and (3) DLRMAX ; the maximum separation be-
tween peaks in the signature. The procedure by which these
discriminants are formed is shown in Figure 2. These dis-
criminants are formed for every polarization of interest.

3.2.1.2 Flow Chart

A flow chart of the executive routine is found in the
following pages.

3.2.1.3 Interfaces

3.2.1.3.1 Input Data. Input data is entered via punch-
ed cards described in the following paragraphs.
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CARD 1 VARIABLE DEFINITI ON COLUMN S

DBDOWN Dynamic range of data to 1-10
be cons id ered

RLOW Minimum range (inches) 11-20

RHIGH Maximum range (inches) 21-30

CARD 2 TGTID Target identification 1-48

FREQ Measurement frequency (GHz) 49-55

NPOL Number of polarizations 56-60

NBRTG Target number 61-66

CARD 3 NWDS Last point of search for 1-6
peaks

THOLD Threshold value 7-16

IRO First point of search for 17-26
peaks

THINC Aspect increment of data 27-36
(deg)

DRANG No. of inches/digital samp le 37-46

CARD 4 POLID Polarization identification 1-12

NASP Number of aspect angles 13-1~

THETS Firs t aspect angle (deg) 19-25

THETE Last aspec t angle (deg) 26-32

NVOID No. of void regions in an 33- ih
otherwise continuous aspec t
sector

*CARD 5 VOIDL(I )  F i r s t  aspect  angle  of void 1-5 ,
region (I) 11-15...

VOIDH ( I )  Last aspect angle of void 6-10 ,
region (I )  16 -20 .. .

I - 1, NVOID
60
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**CARD 6 COLUMNS
THETA Aspec t angle 1-10

ICK Void region indicator

=0; in vo id region
=1; not in void region 11-20

NPN Number of peaks and nulls 21-30

EC Number of peaks 31-40

IJPOL Polarization number 41-50

**CARD 7+

INPN(I) Peak/null indicator

=1; Null
=2; Peak 2,15..

RR(I) Location of peak/null 3-8,
(inches) 16-21.

SS(1) Magnitude of peak/null 9-13 ,
(dBsm) 22-26.

I1, NPN

* Card 5 is not needed if NVOID = 0

+ May require more than one card if NPN >5 .

** Cards 6 and 7+ are repeated for each aspec t angle.
Cards 2 through N are punched card output of computer
program SPECT.
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3.2.1. ‘~ I 2 Output Data. Discriminant data is trans-
ferred to subroutine OUTPUT for output.

3.2.1.3.3 Subroutine Called. Subroutine OUTPUT is
called by the executive routine.

3.2.1.4 Listing

A listing of the executive routine is found in the
following pages.

3.3.1 Computer Program Subroutine OUTPUT

Subroutine OUTPUT has the function of printing and
punching onto cards the discriminant data . Subroutine
OUTPUT is written in FORTRAN IV language for use with the
GE 635/645 computer system at RADC.

3.3.1.1 Description of Subroutine OUTPUT

In subroutine OUTPUT , the discriminants EQCL, SIGMAX
and DLRMAX are prin ted and punched onto cards for each as-
pect angle and polarization of interest.

3.3.1.2 Subroutine OUTPUT Flow Chart

A flow chart of subroutine OUTPUT is contained in the
following pages.

3.3.1 .3 Interfaces

3.3.1.3.1 Input. Input to subroutine OUTPUT consists
of the variables in common blocks 1 and 4.

3.3.1.3 .2 Output. The output data is described below.

CASE 1: No. of polarizat ions = 1

CARD 1 VARIABLE COLUMNS

£ THETA 1-6
• EQCL 11-15

DLRMAX 16-20
• SIGMAX 21-25

CARD N
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C 1
C ?~ 0G p AM

~~~~~~ EXTPr~~r DTSCPL’IItL’A N?S F?OM ~IGr A T~’RE DA TA
c~~M ’O~~/~~LCCl (1/ ~~~~~~~ .2~), E~ C L ( U ~~ ,2 ) ,  P tE’~A X ( . O~ a 2 ) ,

1 s::GM AX (~ .2)
coMro~/FL oCK2/ RC 400 . 1 ’ ,2) I S (LOC . 10 ,2 )
C~~~WO ~~ / b L 0 C K 3/  I N P N (3 , 9R(30), 55(30). N P N
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
c 1M V 0~~/BLOCK 7/ TGTx’,(~48I ,POLID (3)

C.

~ F’! ~: S to t~
1 TH~~T~~(?) , IHcT~~( 3 )
3 , VO~~~L (3) l fI )Z D } J (3 )

C
c
C.
C.

1 CDNTIN~~E
(5.’ 0 )  D5D 0

~~~~ ’ 
P L C ~ l , R H I G H

1C- C~ F O P N ~~T (611 • T
C

READ I 5 , 1 0 3 ~ T G I ID ,FREQ, N P L ~~~E?TGT
1:~~3 ~O ?MAT ( -3~ ~~~~~~~~~~~~~ )

ID = ~~~RT G T * i . r~~ 3
25 CO N TI~~

’ E
2~ c0NT I~ E

WRITE ~~~~~~~~~ O3~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
~‘RrrF ( 3• Q~ j ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 1 $ 13  yop~i;T( ~~~ 1 .F ’.2.15 ,IA , ~H 1 .16)
ID I~ + 

-

R EAD (5, 1 I - Q
~~) P4’~~S TU3LD IpC T-I’9C DRANG

1~~~ I 1 ~ FOF~1A T~. I~- .F 1 . ,..IC I ,2 F1 ~
A’RIT~’ (~~,7 o~ 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
WRTTF (.3 ,’ (i ss )  t 0 W

3S,T 1 t D,IRr~.THI N~~,D 1k)VNG .ID
7~~p_~ F DR? ~AT i6.F: ... 1 ,i lO ,F O. 1 ,F1O . 2,2jX , 7R P .16)

CBt-OW~I = A~~S(D~~DO14H )WR ITF I~~~1 7 Q 1 )  DR’)3~ N, RL0 W 5 R H 2 H
~~~~~~~~~~ F O P M A T  (~ ~ ~

0’
~~I’)E~ O”LY ~FA ~~S !.E.S 

THA~~,F5 ,1 ,2 H D~ D 0 S
~~

1 AN D E~
1W EE N ,F~

’. , 7H AN D ,F , ‘ , 8i~ r~c}~t~
C

C
C—

LP 1

iF ( L .‘E . ~ ) LP 2
C.
C

Ip  =

1 1 1  
~
1p = +

I C  = II 4~~
I
~
I
~~~;~ D I S , 1 1~~ POLID .~~AS P (IP )1 Tt~~T’(IP),THETE (IP).’~VOID

63

-5 



io 1~ FORMkT( 3~~- , r 6 ,2F ’  o,i.~1~~1 ~PITE(.3.7~~~~T POL~~D,~~~SP (IP).Tr~E T F ( I P ~~,THETZ(Ip).NVCID,ID

~R i I~ (6.~ 1 1 P O L I D . S P ( I ~~~. T I i E T s ( I P ) , T H E T E ( I P ) . ’Y O I D . I D
7o~~ F~ RM~.T( M— ,16,2P7.1 ,iU .3x .  7H P • i6 3

Ill ~‘V0~~ .E~è. 
) GO TO ‘

REA D L5 , l ii ~ V 3IDL (fl,VOIDH (,).J I ,WVOID
1 1 1  FORMA T ( 1 F6. 3

GO TO ~~~~~~~~~ .8 ,gO) NVOID
S~ WRITE (6.7 1~~ (IOIDL (j), YOIDH(J),3~~l,NVO~~D )

- 

~RITr(~e3. 7 li T ~vo I D tt~s ) ,  V b ± b A ( 3 ) , J . t J V c~~D )
7 C - ~~1 T 0 P N ~ T ( ~~~F6 . l , 5.4X. 7H

.,O TO 1~6~ WRITE (6,’ 17~~ (VOIDL ~~J), V D } ~(J),J 1,UVO~~D )
~ RITE (-3,7 121 (tOIDL~~J), V O I D } ( ( 3 ) , p 7 d 1 , N V O ~~D )

7~~12 ?O~~M~~T ~4F6 ,1 , L42x . 7H p.16)
GO TO

~~ WRITE ~6,7 13~ (vOIDL ~~J), VOIDH(J),J 1,~~V0~~D
WR ITE (= 3 , 7 131 (‘.OIDL (J), V QIDH(3),J~~1 .NV UID)

7C 1 3 FORMA T ( SF6 .1, 3 x, 1’-~ P.16)
(0 IC ~ 12

8 WRITE (6,~ i~~T (VOIDL ~~7), VOIDH (J),J 1,~~V 0ID)- 

WRiTr (~~3,
” 1~~~ (vOIDL (.fl, V QIDH(J),3=l,~4V0ID)

7O1~ ?O~~N~~T (3 F 6 ,1 , ~~~~~~~ p .IC’)
,O TO

~~ ~ P I T F  ~6. 151 (voIDL!~fl, VOID (J).J=A .!~VO~~D )
WR ~~Tp’ (~~3,7 151 (vOIDL (J). ~~~~~~~~~~~~~~~~~~~~~~~

~ O 5  F O P N A T  
~~ 

T6 ,1 , ~x ,7 H 
- 
p .16) 

-

142 CON TI~~.E

C
~PTS - i~A 3 P ( t P )

C
t~O 1~~ 5 IIIt- 1 ,H~~TS

- 
R EA D ~5 ’ 1 2 3 IK~~rh(I:I,Ip),Ic~~,M~~~,EC

1, II POL
102: VOP.MAT ( F) • ~ 9X ,I1,I1 ,F .O. 11

WRITS’ (6, 1 211 THCTA. (ItI,:p) .ICK, N?N,EC.I~1POL
1:2 1 ~ORMA T ( 11 • :- , 2~~ 1 • F1 l I~~~~~~~~ i 

-O
C

IF( IC~< •GT . C ) - r )  TO 120
IFI 11 ,EQ. 1 ) ‘O TO 125
IF ( E-.cL(TII~~~,Ip) ,E~~, .)  ~o TO 125

:0 1 5  L L L - 1 .IIC
F (III,ILL, :p) R (111 ,LLL,IP)

i~~~~ 5 ( I I T ,’LL ,Ip ) S (~~!I— .LLL.1P)
EQCL (iII ,IP3~ C~~C L  ( 111—1 ,!?)

SIl’MA X (III,I~~)~ SIG’~AX (111—1 ,1?) 
-

~ LP1 .~AX (iII ,Ip~~- DL RIA X (III—1 ,IP)
O~ T O 1 7

C

~2O IF(~~P~1 •GT. 0 3 ;o TO 13~
125 F.QCL (I:T,Ip ) g

126 C~~NTI tjE
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SIQN~X (III.Ip) = T H O L D
GO T O ~~G

C

~3O REA D (5 , • O 3 G ~ (lIP IT, )(I).SS(I),Tz1 ,~~PY)
1i,30 ?OR:’AT C x.~~C :1 .~~6. •F5. .1x~~) )

WRITE (~~~~
, 031 I (I11PN(I ~~.RR (I). SS(I).I 1.~~PN)

1~~3l TORrAT ( ( X ,5 (I1 ,T6 .1 ,F5. •ix )) 3
C

179 I F (  •L T . 1.)  ~O TO 125
C

1c5 C~- NTI’ jE
B T G P K  = S~~ ( i 3
IF C ‘- 1 pN .CQ. 1 ) GO TO SB
flQ h 5 _  

~ = 2,NP’~
IF (S5 (I1 .GT. ~ It PK  ) BIGPK = SS(I)

1~~7 ciJ~~T I - U E
1 C -~~~ C O N T I UE

BASE b :~~
pK — D33OW~

I~.c =

DC 1~~ I 1 .~~p~-

IF( :~:pY (T) • .C . 2 ) 1,0  T-J 160
I F (  ~ ‘ ( I )  • L T .  g~ SE 3 GO TO 160
IF ( ( ~~~ (i~ ,OF, R L O W )  •A ~~’ . (RR (I) .L E ,  R HZ GH ) )  GO TO 159
GO TO l~

15 9 IEC IEC ~
R (I I I  .IEC ,1P3 RR (I)
SI 1 .  • IF1 , IP~ =S~, (I)

~60 c~~~TI  .TJE
C

FQCL II ,IP~ ~EC
IF( I~ c .11, ) GD TO 1~~~
3~~A A  -

sr G~: A v ( r : . . I p ,  = s ( t I : , , . L p )
DC- 3$ 1K- 1 ,I-~:
IF( S(~~II.IX~~~P) •LE. SI ;.- :Ax (III,1P) ) (0 ~ O £~~~ç

S 1 G - A ~~(II .IP~ SCII ,I~- .I~~
~~A A  • 1K

165 CnNT ’ 
~~

lEC i C  •:i. ) IJ ID ~~i

DL8~:A y (IIi.IP’ = P(I1:,I~~
- ,IP) — 

~(III. ,IP)
00 TO 17

~~ D R~~A~ (II - •I P  - =
C

1 Q  C r N T I  T JE
176 CONT I UF

C
C

180 C:NTI U~‘ BS cDNT:~~ J~
C

I T (  I~ •L? . L~ ) I) i’- 1 1

C
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270 C O N T I ’ I LJ E
C

C A L L  O U T P U T
~~~coNTI’~ur - - - — - -

GO TO I
E~DS U B R O ~~TINF OUTPUT
COMM 0~~/BLC.-cX 1/ T:-~E T A C ~~O ’,2). EQCL (L~OO,2), D L R M A X C ~~0Q . 2 ) ,

1 5 I -; 1AX (U 0 ’ ,2)
C

CO Mt ~O~~/ B L O C K l ~/ M P 3 L , N A 5 P ( 3 ) , I D
C

N P T S  - ~A SP(1)
C
C — W R I T E  ( 6 .~~O L )  - -

2~~ O FORMAT (/ / /5 ’~ THETA ECV DLR IIXV SIGMXV ECH DLRMXH SIGNX~
C

3-0 TO (io ,2:- 1 2o),NPOL
C

1 0 DO ~2 ~=~i , w p T.s
- - 

D - T D + i  
- -

WR I T E ( 6 , 2 115 T H E T A ( I . 1 ) , E p c L ( I , 1 ) , D L R M A X ( I , 1 ) .S I G M A X ( - ~ , 1) . ID
2 1 0 FCBrA ( F~~, 

; . ? s e  1 1X ~~’~ X ,? o . i ) ,  ~OX .  7H P .16)
WRITE (4-$- , 0 ~) T H C T h ( I ,  l),EQCL (I, 1 ),DLRM A X (I, l).SIGrIAX (I, l).ID

1~~~0 F C R M A T (  F 1 . ~~ X~~~F5 1 1. ~~~~ 7H P .16)
C

~2 CC~NTI UE
P FT R V

C
C

20 C NT II IJE

~O 3 i~~1~~t~ ’~~S
10 = ID + 1
WR ITE(6,22 (~ T H ; T A ( I . 1 ) , E Q ~~L ( I , 1 .D L R ~i A X ( I, 1) , S I G M A X ( I , 1 ) ,

I EQCL (I,2J,DLPMAX(1,2),SIGM AX (I,2).ID
2:20 F~~R~’A TI F ,l ’5.1 ,1X. �(1X , F6 .1),2X,F5.1,1X .2( X,F6,1 ).1~~X,7H

1 •I6~WRI TE (~~3,iO 1 O )T H I T A t I ,1) ,~.QCL(I ,1),DLRMAX (I ,1) .SIGMAX (I,1) .
- FQCL (I,2),DLRM~X (I,2),SI~MAX (I,2).ID

1 1.10 FO PMA ’( F~~, i i - X , 01’S. l , 2 6X , 7H p .16 )

C
30 Cc-NT t U E

C
C

P F T’-’ ~ I~I
E~ D

# 2 8 . 0  ~~~~~ 165.0
7IOLE L 6/1~

4 T W o  . 3 H F C R E S ,  ONE SlAC K ~, O
200 1 .0 0. 51

Vt~~T / V E R T  9~ 
“ r I

0 . 0  . 7 ~~.:
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1 l2~ ,6—52.8 2 135 .9—21 .8 iL ~ .6,40 .” 2 1~~e . 3_~~~, 1 1 
~54,g.5i,~2 162 ,6 2 8 .6  1 154 ,7.46,7 2 16 8.3 .42 , 2 1 17~~,3—5J 1 2

t i c  7 3,0 1
1 123 .1.~~~.8 ~ 

i3 6.5—2~~.6 
~ 

•
i~ ~~~~~~~~~ 1u 6;3—25 ,c ~

2 16 3,1—2 9. L. 1 l6 4 .2 . . .
~ 6 . 8  0 1 6 7, 8 . 42 , 1 1 1 7 0 , 8— 5 3 ,. .

2,C 7 3,0 1
I 12 ’.. .~~.S2 .7  2 13 6 . 5— 21 . 5 - i L~ .b 41 ,S 2 148.8~~ 7~~1 15’4 .9~ 52 . 1
2 162 . 6 3 1 I 1 16 S.2— 46,3 2 167.8.43,1 1 171,3—54 ,2

3.0 - 
7 

3 r \  I
I 12L6—fl.i 2 1~ 6.

5 21.8 -
- 
14 •~~.42,4 2 1 U 8,8_27,o 154 .9.52. 3

2 16 1 ,1_ 35 .o 1 1 ,7—46.5 7  1~~7,$.43 ,9 1 17O , 8 — 5 3 ,~- 11 5,; 1
122 , — 5 4 . ~ 12 .2 — 4 9 . 5 ‘ 12 7,7 .4 9 , 6  2 13 7 , 0 — 2 2 ,6  1 4 , .~2.2 1L ~g ,  —29.3 1 iS . 9 — 5 2 .7 1 6 • I.3~~~.R 1 166 , 2 4 7,~ 2 68. ~~ 6’

I 1
7Q,8~

t153 V 5

5.0 - 3 , 1

I 12~~.~~— 52 .g 2 135.9—22.0 1~~~,1.43,5 2 1’47.7—30 ,~
1 -57.C— 53 .3 2 16 ~~~~~~~ 

1~ ,...53 ,9
8 3 ,0 1

I 1 23 ,6.53.7 2 136.5.521 .8 
. 

~~~~~~~~~~~ 2 1~~8 , 3.3 1~~i
I 1 52,5153 . 2 167.2.549,6 

t 1 6c .E~.53 ,8
1’ 4.0 1

I ~25 .2— L4 . 2 l3 6.5.~~
1 .g 

I 14 .5.1145.4 2  148.3 .32, ‘

1 1 5 5 . 0 — 5 3 .9 2 15 g . 5.-~5 ,g  1~~~.i ~~53 , 4 1 1 66 , 2~~53 .~ 2
1 1 ,3. l

~~~ 5 3 .e
I

1 12 5 . 2 — ~~2 .7  2 1 3 6, 5 .522 , 4 - 1~4 .I~~i47,g 2 14 8,8—34ic
2 15g. 5_ ~~1 .~ I 1~~~.3 — 5 2 . 9

9 ,
I~ 

~~ , ; 1
1 125 ,2—~~2.8 2 136.5—22 .1 ’ 1L42. 6,.,50,8 2 i 48 ,3—3 5 ,~ - I
2 1 6 .  8.6 - 1 5 2 . 5 ~~~4 7 . 5 2 ~~~~~~~~~~~~~~~~~~~~ 1 16 9 . 3 . 5 3 ,

1~~•’ 7 1

1 1 2 6.2.03. 2 1 3 6.5.1.22.2 ~~~~~~~~~~ 2 14 6, 2—35 ,~2 159. —3 5 . 2  1
11 ,0 9 L ,0 1

I 125 .7—0-4 .-. 2 1 3 6.5— 21 .6 1U
•

l.43 .p 2 14R , 3_32 ,—
2 1 6~~. ~

— ; 5 . I.l i f 3. ~~~~~~~~ ‘ 1 54 .7.14 8, 0 1 1~~9,8 53 ,~
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2 ‘6 L .2 — L 8 .~ I 1 E - 6 . 2 —~~3 , 1

- 14
1 1 1L ,_ —~~2 .7  1 1 ’6 . 2 — 5 1 .5 7 13 ,~~~49.3 1 133 .9— ~~C ,~ 2 147 2.6•S
1 ‘60.6 7 2.5 ~ ‘~~3. l— .3, 3 1 

~~~~~~~~~~ 1 170 ,8—52 ,P
2 ‘ 8h .

i_ _
~~~~. 3 1R 5 .7—31 .2 2 18~~~,3 . 4 9 ,7  1 19I.9—52 ,~

78 .- 8 3,. 1
I ~2C.C— 03 .4 2 1~~~€ . 2_

~~I 9 , 9  7 lS4 ,~ l~~2t ,7 1 15g .0—50 ,ç 2 ‘6 .~~~ 49.2
I 15~~.7 13 .6 1 167. 2—3 3 .2 3 ,-~~53 ,3

79,2 8 3~ 1
I 

~
12 .9— ~~2.y ~- 12i.~~— 30.~ ~ 

Ii ...,i_2 L .S 1 1 1 4 6,2 29, 7 ~4E.3— ’I. 7
i 159 , 0 _ 1 47 . _ 1 b7 .9 32.B 

- 17

80.2 - 15
1 1 .~~~— 5 3 .6  2 1L2 . 6—~~9.3 

1 ’2~~.~~.50 ,R 2 132 ,M— 49 ,~ 
l ‘35 ,g~~~9 .g

2 14~~~,~~~— ’ ;.7  ‘ 1~ ~~~~~~~~~~ 2 ~~~~~~~~~~~~~ 1 172 , 4— 53 , 3 ‘ 76 . S~~~3 .7
2 83.7— •9. I 1~~6.2 — 2 ,3 - ‘~~~,3.52. 1 1 l90 ,3—5~~,~ 

‘ ‘92 ,q— ~ 3.2
81 .0 15

1 12 0 .~~~_ 3 . 1 2 1 7 3 .~~~.~~~3 ,5  - ‘25 ,7— 53 ,3 2 1 3 1 ,3— 51 ,2 ’

2 14.~,7— 8. 1 1 1~ .9 . - 1 — 3 , 5 0 I~~ . b ? . 3 1 155 ,4.43,9 2 57,5.145.9
1 ‘64 .7 2 3 .2 I 16 6 . 7 — 3 ~, . LS 7 1 i

,~~~~~.53 , 1 2 1R2. 1—5 ’ ,: ‘8 14 , 7— 5 3 .8
82.2 9 • ,

I 1 1 1 ~~ . 5 _ 5 3 . 1  -. 1 2 8 , 2 — - 1 ,0  13 .~~—52 .6 2 145, 2—30 ,7 l

2 5 ’.’23 .7 1~-8 . )1~~5 0 ‘~~2.i_ l.s ’3.2 1 1614 ,7.52,
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83.C 9 2 1
I 10 ,2 52.9 2 1 2 7 ,2~~48 .9 2  1 1 4 7 , 2 . 1 5I ,~~ 1 l59 ,0—49 ,~ 2 16 1 .6.148.0
1 177 ,5—5 2.3 2 

183. 7— 47 ,4 - 189 ,3.52 ,8 1 194 ,4—52 ,-
6 2,~ 1

1 I2c,(1-.~ 3. 2 1~.f, 7— 7,3 I 157 ,5.46,5 2 1 59 ,Q—45 ,E I ~6 7 8 3 , 1
1 1 8 1 ,1— 5 3. 14

85.0 6 2. 1
1 ,32.9_ r3 .8 1 13 7 . 5— ,2.8 i S  .8.23,6 1 153.4—44 ,14 2 153 ,9~~~.3, 3
1 153,0—52.14

85.71 13 6.71 1
1 1 1 O , 3 — ’3 .5 12 3 . 6 — .~3, 9 2 1 1 47 ,2 . 15 ,9 1 159 , 0 — 4 8 , 1 4 2  1 6 . .6 ...6 .7
1 1 6 4 . 7 — 5 . 1 4 2  16 6 . 2 . .9 , 7  ‘ 168 ,3 .51 , 2 2  15 9 . 8 — 5 0 , 1 1 173 .4.53,0
1 178 , 0 — 5 2 . 7 2 183 . 1 — J 8 , 2  - 188,3 .52 ,6

87. C 17 8, 0 1

I 0~~.2 — ~~3 .3 1 1 1 1 .8_ 5 3,3 ? 1 1 4 .4.51 .8 1  117,5—52,9 7 22 ,6.~~g .7
1 126,2— 5 1 .4 2  12~~.8— -~0.1 2 I33 ,9.flg,6 1 136.~~—50 ,s 2 ~47,7.7,7
1 1 5 6,5—37. 1 4 2  158.S~~4L4 .1 1 61,2.53 .2 2 158,3~ 51 ,2 1  17 ’ ,3 .53, 1
1 1 79,5.53.1 2  194 ,4— 3~~,3

88,0 
. 3 2  1

I i 3 a • 5.53 ,5 2 1149 .8—23 ,8 - 152 ,9 .48 ,0 2 154 , 9 — 4 4 , 5 1  157 0.5 0 3

2 15g.2— ~~8.7 
1 1 6 2 , 6 — 3 3 ,8

89,2 12 4,0 1
1 1 1 2,3.52.8 1 13 4.4—~0,0 2 I145,M.16.8 1 156,0—4 9, 2 2  

~6 .1~~ 7.3
1 68.~~~~ ’ 8  2 1~~9 . 3 — 5 0 . 1 1 72 ,9.52 ,9 1 177 , 0 5 3 , 5 2  l B 4 .2~~~7 .5
I I8e,E— 53 .6 1 193.9—32.7

9 C . 2  V. 7, 1

1 109.3— -3 .14 2 12 7 .7— 43.5 12 9,2.49.0 2 30 ,8.48,7 2  ‘47,2_ 1 6.1
I 15-1 ,0—1.3.3 2 15 3,5— 43 ,9 1 6 ,6.49,2 2  1 62.6_ .48, ” I

2 167,8.5 .3 1 171. 3~~~2,9 179 . 0. 53 , 0 2 194 ,4—55 ,~
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CASE 2: No. of po larizations = 2

CARD 1 VARIABLE COLUMNS

THETA 1-6
EQCL (POL. 1) 11-15
DLRNAX (POL. 1) 16-20

SIGMAX (POL. fl 21-25
EQCL (POL. 2) 26-30
DLRMAX (POL. 2) 31-35

SIGMAX (POL. 2) 36-40

3.3 . 1 .3 .3  Calling Subroutine. Subroutine OUTPUT is
called by the executive routine.

3.3.1.4 Listing

A complete lis ting of OUTPUT is contained in the foll ow
ing pages.
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S E C T I O N  4

T E S T  D E S C R I P T I O N

A tes t problem was run on the GE 635/645 computer for
the purposes of debugging computer program DISCRN. A de-
scri ption of the test problem is presented in the following
paragraphs

4.1 INPUT DATA

A complete l i s t ing  of the input data for the test
problem is found in the following pages. The forma t of the
data is described in Section 3 .2 .1 .3. 1.

Card 1

DBDOWN 28. 0
RLOW 134.5
RHIGH 165.0

Card 2

THTID Model 6/14 Two Spheres , One Jack
FREQ 9.0
NPOL I
NBRTGT I

Card 3

NWDS 450
THOLD -52.8
IRO 200
THING 1.0
DRANG 0.51

Card 4

POLID Vert/Vert
NASP 91
TI-lETS 0.0
THETE 90.0
NVOID 0
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Card 5

THETA 0.0
ICK 1
NPN 7
EC 3.0
IJPOL 1

Card 6

INPN(l)  1
RR(l) 122.6
SS(l) -52.8

INPN(NPN~5) 1
RR(NPN 5) 154.9
SS(NPN=5) -51.8

Card 7

INPN (6 ) 2
RR(6) 162.6
SS(6) -28.6
INPN(7) 1
RR(7) 164.7
SS (7) -46.7

Card N

The input data of importance to DISCRM is:

1. Mod el 6/14 two spheres , one jack

2. One po larization : Ver tical/Ver tical

3. Peaks more than 28.0 dB below the maximum peak
in the signature are to be ignored.

4. Only peaks between 134.5 and 165.0 inches are to
be considered.

5. 91 aspect angles  are to be cons idered:  0 to 90
degrees.
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28.0 134.
MOOFL 6/1’. IWO S~4P~~ tS , O I11~ JACK 9.uO 1
‘.50 —5 2~~ ‘0 3  1.0 L.51

VE~~1/VE-~T 91 0.~ 90.0
0.0 1 7 3.0 1

I 122.6—52.e 2 135.9~~~’t.I3 I 11.0.6~ 40.~. 2 148,3—26.1 1 15’..9—51.8
2 i62.6—28.~ 1 11, i 4 . 7— + 6 . 7  2 1 68 . 3 —4 2 . 2  1 171. 3 — 5 3 . 2

1.0 1. 7 3.0 1
1 123.1—52 .3 2 136.5—~~t.6 I i1.0.0—’.D.b 2 1.8.3—25.9 1 154.4—51.8
2 163.1—29.4 1 tbL..2— .6.a 2 lbl.8—42.1 I 110.8—53 .b

2.0 1 P 3.0 1
1 124.1—52.7 2 136.5—’l., 1 1+ 0.6—41,5 2 148.8—27.1 1 154.9—52.1
2 16 2.6 31.0 1 1u5.2 .6.3 2 1o7 .3—43,j 1 171,3— 54,9

1 7 3 ,0  1
1 12 3 . 6 — 5 3 . 1  2 136.5— ’1.9 1 1,0 .6—42 . ’. 2 1 48 . 8— 2 7 . ’ .  1 15 4 . 9 — 5 2 .3
L 1 f 1 . 1— 3 5 . t i  1 1~~L. . 7 — + b . 3  2 167. P — + 3 . 9  1 1 7 0 . 8 —5 3 . 5

4 . 0  1 11. 5 . 0  1
1 122,6—54.0 2 126.2—.’l., 1 127,7—49.b 2 137.0—22.6 1 140.6—42.6
2 149.’ 29.3 I 1’~4.9~~~2.? 2 Iol.1 3d.3 1 i~ b .2— 47.L. 2 168.3 46 .1
1 170.8—53.6

5.u 1 8 3.0 1
1 124. 1—52 .9  2 13 5 . 9— 2 2 . 0  1 141 .1—43. 5 2 147. 7 — 3 0 . 3  1 1 54 . 4 — 5 3 .3
1 15 7 . 0 — 5 3 . 3  2 l t 0 . b — , 5 , ?  1 1 70 . 3— 5 3 , 9

6 . 0  1 3 3 .0 1
1 1 2 3 . 6— 5 3 . ?  2 13b.5—!1.3 1 141.1—44.4 2 14 8 . 3 — 3 1 .3  1 1 54 . 4 — 5 3 . 9
1 162 .6— 53. P 2 16 7 . 2 — + 3 . 6  1 1~~9 . 8 — 53 .8

7.0 1 11 4.0 1
I 125.2—~~’..0 2 136.5—21.9 1 141.6—45.4 2 148.3—32.5 1 j5.,4—53,L,
1 156.0—53.9 2 1~s9.5— .,.9 1 162.1—5 3 . ’. 1 lbb.2—5 3 .5 2 171.3-55.2
1 1 7 3 . 4 — 5 3 , 3

8.4 1 7 3 .0  1
1 125.2—52.7 2 13 b . 5 —  ‘‘.4 1 142.1—47.9 2 11.8.3—314.3 1. 15’..9—,1.6
2 t59.5—41.r.~ 1 1b-~.3— 2•9

“.0 1 9 4 . 0  1
I 12 5 . 7— 5 2 . 8  2 136.5— ’2. t 1 1 .2 . 6— 5 0 . 8  2 i . 8 .3— 3s . ,  1 1 54 . 9— 5 0 . 3
2 160.1—33. F 1 162.6—147.5 2 16..2—4b .2 1 1~ 9.3—53 .1

10.0 1 7 3.0 1.
1 126.?—53.u 2 13~~.S— ’’.2 1 142.1—45.0 2 1146 .2— 35.0 1 154.4—48.7
2 159. 5 — 3 6 . 2  1 jb8.P— .3,11

11.0 1 9 4 .0  1
1 125 .7 —5 ’... 2 j36.5 ?1.o 1, 191.1 4 3.8 2 1 1 . 8 . 3— 3 2 . 7  1 15 3 . 9— 4 8 . 4
2 16 0. 1— 3 ~~.4 I 1t~3. 1— ~i. 3 2 1 , 4.  ? — ‘ . 8 . J  1 1 9 .  8—53.9

12.0 1 7 3 .0  1
1 12 7 .2— ” 3 . 2  7 t 1~~. 5 — ’ 1 . 4  1 1+0 . 6 — ’ .2 .7  2 1 4 8 . 3 — 3 2 . b  I 15I..,-43. I,
2 1 e 1 . 6 — 3 3 • ’, 1 10q.3— ,’.9

13 .0  1 7 3 .0  1
1 1 27 . 2 — 5 3 . 1  2 1. 7F- . 5 —  11.9 1 1.0, 6—’ .1,à 2 148 .  3— ’

~ 0 • 0 1 152.  9 — 4 9 . 1
2 1 F 1 . 1 — 3 2 . - .~ 1 1 F 8 . 3 — ’ - . .T

14.0 1 3.0  1
1 126.2—SS.1 2 t7b .5—? 1.7 1 1.0.6—41.3 2 1’.7 .7—2~~.0 1 153 .9—50.3
2 if0.6—31.3 I ftF. 2— - ’3.+ 1 171. 3—-i3.b

15.0 1 3.0  1
1 12 7 . 2 — 5 2 . 2  2 136 .5 — f l . 5  1 140 .6~~42 .~ 2 1 + 7 . 7 — 2 6 . 4  1 15 3 . 4 — 5 2 . 3
1 i5 3 . q — ~~?.5 2 IJ 1.1— “1.1 1 io b . 7 — 5 3 .3

16.0 1. I 3 .~ 1
I j2b.7—52. q 2 t~~7 .0—?1 .d 1. 140.t 14~~.5 2 1 - . 8 . i— 2 5 . 9
1 j~~3, q~~~3,5 2 1 62 . I —’ 7 . ,  I 1o 6 . 2 53.~17.0 1 7 3.0 1
A i77.?—52.~ 2 1-3~,.5— ‘1.-) 1 1141. 1—’.5.? 2 148. 3—2 4 .’. 1 151.9—51.9
2 161.1—26.7 1 16b.?- .3 .1
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18.0 1 3 .0  1
1 126.2—53.6 2 137.0— ‘ t .~~ 1 1i0. ti 43 .~~ 2 168.  ~ — 2 2 . 9  1 1 5 3 . 4 — 5 0 . 5
.‘ t~.1.1—2 5 .8 I 166. 2— ;3 .2  I

19.0 1 11 6 .0 I
1 121 .1—53.b 1 1?5.7— ,~~.I 2 13b.5—20.8 1 1’.0.642.8 2 147.7—21 .4
I 153.4—48.2 2 160.6— ’+.7 1 166.7—52.9 1 171.3—52 .3 2 172.9—49.0
1 1 7 5 . 4 — 5 ’ . . ?

2 0 . 0  1 9 3 .0  1
1 125.2—53.7 2 t 3 7 . 0 — ’ I . 6  1 1 9 0 . 0 — 4 0 . 1 4  2 1’ .8 .3—2 1.1 1 1 5 2 . 9 — 4 6 . 8
2 lbl.6—24.’. 1 170.3— .3.8 1 170 • 3 — 5 3 . 1  1 180 .  b — 5 . 3  ..

21.0 3.0 1
1 117.5—53.3 2 13o.5—21.7 1 1+0.0—38.5 2 147.2—20.9 1 I52.4—~.3.7? 1e0 .6— 2’..6 1 1 7 8 . 0 —  +.0 I 1~~3. 7— 5 3 . 1

22 .0  1. III 4 . 0  1
1 117.5—53.3 2 136.5—21 .4 1 141.6 3’4.6 2 147.2—20.3 1 152.4—44.4
2 160 . 1— 2’..? 1 1 67 . 3 — i l .’ .  2 169.3—49 . 7

23.0 1 1t~ 6 . 0  1
1 112.9— 53.~ 2 11’. .4— 1.7 1 117 . 0 — 5 2 . 8  1 1 1 7 . s— 5 3 . 0  2 1 2 J . 0 — s O . 8
1 12 7 . 2 — 5 1 . ?  2 1~~7 . 0 — ~~1.2 1 192. b 3 4 1 9  2 147 .7— 19 .6  1 152.9—46.5
2 160.6—23.3 1 167. 3— ,3,j  1 168. 8— 5 3 . 2 2 173.4— ’ .?.’ .  1 175, ’.—~~2 .9

24.0 1 1~ 5 . 0  1
1 1 15 . 9— 5 3 . 3  2 13 6 .5 — ’1.3  1. 19 2 . 1— 3 6 . 1  2 1 .7 .7 — 2 0 . 1  1 152.4—46 .6
2 1 10 .6 — 2 2 . 5  1 169.3_32.a 1 170.3—53. 1 2 172.4—47.5 1 17 7 .0 — 5 2 . 9
1 I P O . 1 5 4 . 1  2 1 32 .6 . 3 . 9  I 1 8 5 .2 53 .b

2 5 . 0  1 1~ 6 . 0  1
1 113.’.—53.7 2 121 .l— ,t.6 1 123.1—52.3 2 124.7—50.9 1 121.2—51.9
2 137.5—21.5 1 I’.1.6—35.’. 2 1148.3—18.9 1. 1~~2.9—’.7.3 2 161.1—21.8
1 1?1.9—~~3.1 1 173.4— ,3.1 I 130.1—53.’. 2 1t~3.7—50.U 1 186.2—54.1

2 6 . 0  1 12 4 .0  1.
1 1 1 1 . 8 — 5 2 . 8  2 1 3 7 . 5 — 2 1 . 3  1 1 4 0 . 0 — 4 1 . 5  2 16 7 .7— 1 9 .2  1 1 5 2 . 9 —4 7 . 5
2 1 60 .6— 2 1 .6 1 1 / 5 . 4 — , 1 . 3 1 i~i 0 . 6 — 5 3 . 3  2 183.1—50.3 1 186.2—52.8
i 1° 2 . 4— t ~2 . 9  1 ~~~~~~~~~~~~

2 7 . 0  1 1~ 8 .0  1.
1 112. 3— 5 2 .  ~‘ 1 1 1 9 . 0 —  ,2. 7 1 119. 5— 53 . 0 2 122. 1—5 0 .‘. 2 13 7 . 5— 2 1 . 1
1’9.5—’.1.’. 2 1I+7.7—13.s I 1,1.3—43.-. 2 lbQ. 6 — 2 2 . 2  2 171.3 ’.8,7
17’+. ’.—5 ’+. ’ I l 7 6 . 5 — 2.~ 

7 178.6—50.3 1 130.6—53.7 1 181.6—52.)
2 1 P 3 . 7 — ~,0.0 1 l 8 7 . 2 — ~~2 .o 2 1o9. 3 5 1 .3  1 1 9 2 .4 — 9 3 . 1

2 3 . U  I 1-. 6 . 0  1.
1 1 1 7 . 5 — 5 3 . 6  2 j 73~~3~~ .~Q~~9 I 1 2 6 .2 — 5 1.9  2 1 3 8 . 0 —2 0 . 8  1 1’.t.~~— 33.1
2 tL.8.’T—18. , 1 15 1 . 8 — +1. ’. ‘ 1~, 0 . 6 — 22.2 1. 1 76 . 0— 5 2 . 9  ~ i?3.0 50.3
1 132 .1—,3 .  £ I l8~~.€ -  ;3 . -  2 13’.. 2—~i0 .4  1 1 8 6 .7 — 53 . 1 .

2 q . 0  1 1. 6 .0  1
1 114.4— , 2 .9 2 1 2 U . C — ~~i.b I 123 .1— ~~1.1 2 1 3 7 . 5 — 2 1 . 2 1 14 2 . 1— 3 3 .6
2 j’.7,7—jq•3 1 t~~2. ’.— + 1 . i  2 lbO.1 — 23 .2 1 167.2—5u.5 2 170.3—49.3
1 173 .4—53 .0 1  1I1.6— .~~.1 2 134.7—91.3 1 186.7—53.1

3 0 . 0  1 14 6.0 1
I 1 1 1 , 8 — 5 3 . 6 1 115. ’.— 3 ,5  2 12 0 .b—51. 2 1 1 2 3 . 6 — 5 2 . 8  . 126 . 2— 51. ’.
I 12?.7—’ ,~~.3 2 i~~7.5—~~I.~ 1. 1.1.6—33.3 2 147.7—23.2 1 152.4—’.3.ó
2 ~~~~~~~~~~ 1 1o6.3 .1.9 2 171.3—4 8.9 1 1?’..14’53.4

3 1 . 0  1 11 4 . 0  1
1 17 . 0— 5 3 . 5  2 1 7 0 . 6 —  1.5 I 122.6—52.2 2 137.3—21.0 1 142.I—3’..3
t ’. 7. 7 — 2 1 . i ~ 1 151.~~~’ .-. .3 2 io ’ 1 . 12 4 .7  1 166. 2 53 .b  165.8—53 .1

1 1 7 2 . 9 — 5 3 . 0
3 2 . 0  11 4 .0  1

1 1 2 3 .6 — 5 3 . ! ? 1 2 b . 2 — . 1 . 1  1 1 2 8 . 2— 5 2 . 1 2 1 3 7 . 0 — 2 1 . 2 1 1 4 0 . 6 — 4 0 . 8
2 147.2—22 .3 1 157.4— .?., 2 1,9.0—24,6 1. 136.7—52.9 1 1 ? u . 3 — 5 3 . 6
I 134. 7 — 3. b

3 3 . 0  1 11 5.0  1
1 1 1 9 . 0 — 5 3 . 1 -  2 1 2 u . B —  .2 . .  1 1 2 3 . 1 — 5 3 .2  1 1 2 5 .7 — 5 3 . 1  13 7 . 5— 2 1 . 1
1 1’ .0 . 6 — 1 4 0 . 9  2 1 . 7 . 7 — ’’. I 1~~1 . S — 4 5 . 7 2 1 9 9 .5 — 2 5 . 7 1 1 66 . 7— 5 2 .9
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1 1 6 9 . 3 — t 2 . 8  2 I i t . O —  i.? 1 1 7 8 .0 — 5 3 .~
I - 3 . 0  1.

I 12 6 . ? — 5 2 .~ ’ 2 13~i .0—?1.+ 2 148.3—21.9 1 i5i.3—4i .~
1 16b. 7 — 5 3 . ’

3 s . 0  1 10 5 .0  1
1 11~~.5—,3.1 2 12E,.2_ , h) ,6 1 12 7 . 7— 5 1 . 1 2 1 5 8 . 0 — 2 0 . 9 1 1 4 1 . b — 3 2 . 3
2 147.7—22.0 1 is?.’. ,0.8 2 15 9 . 0 — 2 6 . 0  2 170. 3 — 4 9 . 0  ~ 1 7 3 . 4 — 5 3 . 5

3 6 . 0  1 12 5 .0 1
1 1 17 .5— 5 ~~.1 2 124.7_ ,1.1) 1 1 2 6. 7 —5 1 .7  2 1 3 8 . 0 — 2 0 . 6 1 1 42 . 1— 3 2 . 8

~ 147 .7— 2 1 . 2 1. j~,1,8—+3 .7 2 1~ 9.0—25.7 1. 1 65 . 7 — 5 3 . 3  1 16 8 . 3 — 5 4 . 6
2 170.3—’.9.8 1 172. 4— )3.1

37.0 1 1~ 6 ,0  1.
2 121.1—51. 7 1 123 .1— 2.6 2 125.2—51.2 1 127.7—52.5 ~ 133.5—20.s
1 1 62 . 1— 3 2 . 8  2 1 4 8 .3— ’ 0 . 5  I l.. 1 . 8 — L .5. ’. 2 160. 1 — 2 5 . ?  1 16 6 . 2 — 5 3 . 0
2 1 67 . 8 — 5 0 . 6  1 tb9.8— 4.1 1 175.’.—53.0

3 3 . 0  1 17 6 ,0  1.
1 115.9—52 .9 1 122.1 ,2.7 2 138. ’)?0.8 1 1’.2.1 3o.5 2 147.7 2u.3
1. 1E’1.8~~45.3  2 1~~9 . 0 — ’4 .1  1 16 3 . 6 — 4 9 . 9  2 16 5 . 2 — 4 3 . 3  1 1 63 . 3— 5 1 .5
1 17 3 . 9 — 9 3 . 7  1 1$ 1 .b—il .3 ‘ 133 .7— ~~1.6 1. 186.2—52.9 1 187.2—53 .1
2 1#9.~~— 5 0 . C  1 192 .9— i 3 . t

39 . 0  1 11 4 . 0  1
I 11...4—~~3.1 I 121.6—33.0 2 125.2—50.5 2 139.0—20.8 ~. 1 4 8 . 8 —19 . 3
1 t5O.8 l~8.6 2 Is9.5 !2.5 I 163.3-51.3 1 171.9-53.4 1 177.0—93.1
I 132 .6—5 1.9

4fl .0 1 12 5. 11 1
1 1 0 9 . 3 — ~~~.9 2 12 5 . 7— 0.~. 1. 12 3 . 3 — 5 1 . 3  2 1 3 9 . 0 — 2 3 , 4 1 l4 ’ . b — 3 1 .~? 14 8 .3—19 .2  1 i51.~~— i 7 . ’.. 2 159.0—22.6 1 1o?.8 51.2 2 170.3~~.7.5
I 1i2 .9—53.. 1 1 7 9 . 0 —  .3 .5

61.0 1 l~ 6.0 1
1 112. 3—5 3.1 2 I2’..7—~~0.3 1 129.3—50.2 2 1.39.0—23.3 1 142.6—31.3
2 1.67.7— 19.2 1 151.8~~40.6 2 1~,8.5—23.. 1 166.2—93.0 i 1 6 8 . 3 — ~~4 .1
2 119.3—’.9.9 1 171.9— ~~?.7 2 1 7 3 . 9— ’ .9 .0  1. 1 7 7 . 0 — 5 2 . 9  i

‘ . 2 .U  1 11 6 . 0  1.
2 1 3 9 . 5— 2 1 . 1  2 1-. r i . 3— 2 0 . ’3 1 1 5 0 .3 — 42 . ’ .  2 1 s 9 .J — 2 3 . 3  1 1 6 2 . b — 5 1  .1
2 16 4 .2 — 4 8 . ?  1 I 6 E .2— ,i.5 2 137 .8 4 9 .2  1 1 7 0 . 3 — 5 3 . 0  18 1 .6 — 5 3 . 7
7 1°4 .4— -.9..’

I 12 5.0 1
1 121.6—51.F 2 13 9 . 5 — 2 0 . 7  2 1 1 4 d . 3 — 2 0 . 3  1 151.3—4 0.6 158.5—23.’.
I I12 .t—~~7..~ 21 (4.7—146.7 1 173 .9~~52.7 2 176.0—51.5 1 173.5—53.1
1 t P 2 . 6 — 5 2 .~ 1 1ts ’~.8~~d ? .b

1 .4 .0  1 ii 4 . 0  1
1 113.9— 54 .4 1 1~~’. & — ~~~.7 2 12 5 . 2 — ~~O .8 1 12 7 . 7 — 5 2 . 5  1 3 3 . 5 — 2 1 . 0
1 162.6—32.5 2 1’.7.2—~ 1.,2 1 15 2 . 9 — 34 . 1 2 1 5 8 . 0 — 2 3 . 6 1 1 6 S . 3 — 9 i .~

65.0 1 1] 4.0 1
I ~~~~~~~~~~~~ I l2~~. 3 —  .7... ‘ t 3~~.~’— 2 0 . ,  1 14 3 . 6 — 2 9 . 1  147 .7 — 2 0 . 5
1 1~~2 . 9 — 3 e . t  2 1 . 0 — ” + .7  1 L~, c . 7 — ~~2 .u 2 l u q . 3 — 4 4 . 7  ~ 17 ~i . 0 — 5’ ..5

4 b . 0  1 13 •0 1

~ 139.0 2 C . 8  I 1’. 3 . €  ~~~~ 2 t . .7. ? c  0.6 1 1~,0. 3 -.? .4 2 157. ~~ 24.  7
I tf 1.b~~~U.9 2 1t~3.1 .7.1 1. 1,5.2 52.b I 1~~2 .o ,I.5 1 1 3 4 . 7 3 1,b
1 18 6 . 7 — ’,? .? 1 19 1 .9— .2,7 2 1 9 4 . 4 — 5 1 1 . ?

6 7 . 0  1 Ii 7 . 0  1
1 1 15 .4 — 5 3 . 9 6 117.r—,1.3 1 I1’~. 5 — 5 3 . 3  2 1 2 1 . 1 — 5 1.9 2 1 2 3 . 6 — 5 3 . 5
2 1’ 9 . 5 —2 u . 9  2 j~.i. 7— ),3 I i50.P—42. o 7 1~~7 . , —2 . . .- .  k 1 6 1 . O— 5 rl .~~~

1(3.6—’.t~.i 1 ic?.?— , ?. ~ 1 17 ~~. ‘+~~~3.1 1 1~~’..?—93 .0 1 187.8—3!.?
7 1~~fl. 3— 1.C 1 ~~~~~~~~~~~

68.0 1 12 6 . 0  1
1 116.5— ,.9 2 1 2 1 . 1 — 1,3 1 1’2 .~~— ? . ~. .~ 1 2 5 . 2 — 5 1 . 7  1 4 0 . 0 — 2 1 . 6
1 16 3 . 6 — 3 1 . 9 2 164 .’— L l .) I t 1 .~~— 3 3 . t  2 1,?., —~~-.. I I
2 1 I3 .6—’ .~~.0 I 1~ i . 2 —  ‘~~~~~~)

‘“ .0 1? 6 . 0  1.
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1 112. ~— 5 3 . 3  2 114 . 4 —  .1. 3 2 12 7 . 2 — 5 0 . 1  1 128. 8 — 5 1 . 3  2 140 . 0 — 2 0 . 7
I 14 3 . 1— 2 7 . 1  ? 1- . 7 . 7 — 1 1 . -, I 132 .~~— 3 3 .5 2 1 5 7 . 5 — 2 3 . 5 .1 16 4 . 2 — 52 . 8
2 1.18. ~— +-3 .2 i 1/ 6 . 5 —  ‘ ‘.2

50.0 1 1/ 7.0 1
2 1 1 8 .5— 5 1 . 1  1 17 1 . 1 — ; ? . ? ? 1~~2 . 6 — 5 0 . )  I 14 5 .2 — 5 1 . 8  2 1 3 9 . 0 — 2 0 . 4
1 16 3 . 1 — 2 d . 9  2 14 7 .2 — 1 9 . 1  1 15 0 . 3— 4 0 . 1  2 15 6 . 5 — 2 3 . 2 1 1 6 1 .1 —5 0 . 0
2 j63.1~~.5.? 1 i 1- 5 .1 il.J 1 1o 9 .3 53.9  1 I /5.’ . 53 . 7  1 186.1 5 3 .7
1 189. 3 - ’ ,3 .2  2 19 3 . 9 — , ) . )

1 17 7 .0  1
1 115. 4 — 5 3 . 3  2 1 1 3 . 2 —  3 7 . 2  1 119. 5 — 5 3 . 1  2 1 4 0 . 0 — 2 3  • 9 4 1k7.2— 20 .3
1 161.8—3b .7 2 157.0—23.1 1 1~~1.1—5l.3 2 1b3 .1—4~~.1 I 1b 6 . 7 — 5 1 . 6
I 173.. 53.7 2 17 5 . 4 51. 1 1 7 8 .0 — 5 3 . ,  1 1B1.o 53.2 1 1 8 8 . 8— 5 3 . 5
2 130.1— 5 0.3 1 i94.9— ’5.5

5 2 .2  1 11 5.0 1
1 1 1 6 . 5 — 52 . 9 2 1 2 4 . 7 — 0.7 2 1 +0 . 6 —2 1 . .. 1 1’ .3 . à — 3 0 . 5  2 14 8.3— 2 0 . 4
1 15 2 . 4 — 3 1 . 8  1 5 7 . 0 — ’~~.3 t 13b .7 ~~50 . 2  2 16 8 . 3— 4 9 . 1 .  1 17 0 . 3— 5 2 . 5
1 1 78 . 5 — ~~3.1

5 3 . 0  1 10 3 .0  1
I 1 1 5 .3 — 5 2 . ’. 1 l iq . 5 —  ~1.7 1 129.8—51.1 2 140.0—20.9 1 143.0—27.0

1L.7 .2 2 0 . 3  1 152. 0— ~2 .6  2 i~~6.~~— 2 3 , 7  1 16 2 . 6 — 5 2 .8  ~ 1 78 . 0 — 5 3 . 9
54 . 0  1. 17 7 . 3  1

1 115. 6— ~~3.  2 2 12 4 . 7 —  0 .3  1 129, 3— ~~1. 3 2 1 4 1, 1 — 2 1. 0  1 14 4 . 2— 2 8 . 1
2 14 7 .2 — 2 1 . 1  1 1 4 9 . 8 — 4 3 . 5  2 l S o . 5 — 2 4 . 3  2 1 62 . 6 — 4 7 . 1  1 1 6 5 .2 — 5 3 . 0
1 168.3—53.3 1 17 6 . 0 — 3. 1 1 3 2 . 6 — 5 3 . 5  2 13 6 . 3 — 5 3 . 5  i 18 8 . 3 — 5 3 . 6
1 1 8 8 . 8 — 5 3 . 5  2 19 3 . 4 — . 9 . 5

~ 5 . 0  1 11 5 . 0  1
2 12I .1_51.5 1 l2~~. 6 — ’ 2 . s  2 1 4 0 , 0 — 2 0 . 6 2 14 7 . 2 — 2 0 . 4 1 14 9 . 3 — 4 0 . 1
2 1~~~ .0— 2 ’ . . i  2 1 i7 . 8 — 0 .2  I 1 o 9 .8— 5 3 . ’. 1 1 79 . 5 — 5 3 . 2 ~~ . 18 2 . 6— 5 3 . 3
1 134.7— 5 .7 .7

S o . O  1 12 5 .0  1
1 1 1 8 . 0 — 5 3 . 2 2 12’ 1.1— 1.5  1 1 23 . 6 — 5 2 . 3  2 1 2 7 . 2 —5 1 . 2  1 12 9 . 8— 5 2 . 3
2 14 1 . 1— 2 1 . 1  1 1 4 4 . 2 — 2 7 . 9 ? 1.3 .3 — 1 9 . 9 1 1~~2 . ’ . — 3 0 . 5  2 l S s . 5- 2 3 . 8
1 17u. 3 — 5 ~~.0 I 1 7 I . 9 — ,!.3

57 .0 1 17 7 . 0  1
1. 112 .3—. 3 .1 2 lIs. c — , 1 . 3  2 1 2 4 . 1— 5 0 . 5  1 1 26 . 1 —5 1 . 8 2 14 1 . 1— 2 0 . 9
1 14 6 . 2 — 2 4 . 9  2 I~.7. ?— .?3.1 1 1 s2 . 4— 3 1 . 9  2 1~~5 . . . — 2 5 . .  1 1 6 1 4 . 7 — 5 3 . 0
1 1 6 3 . R — ~~’..’. 2 17fl .3— ) . J  1 172. L.—53... 1 17 4 .4 — 5 3 . 7 2 1 7 b . 0 — ~~0 .6
I 1~~9.5—b3 .7 1 19’..’.—32.5

58.0 1 i- 7 .0  1
1 115.’ .—,2 .~~ 2 1 1 9 . 5 — ,1.-. 2 12~~. 8 — 5 0 . ~~ 1 1 3 1.3— 5 1 . 9 2 1 4 1 . ó —2 0 . b
1 l44.7—2b . ’. 2 1-.~~.3— 1h2 2 156.5—23 .b 1 lbO .t 50.9 ~ 161.3 4o.2
I 166 .2— ,~~.2 1 1t’1.7—~~’.1 1 1 31.L—t ,?.3 1. 1M6 .2—5 3 . ’.. 1 18~~.7—5 3 .3
2 1 9 1 .3— .8.

59.u 1 1’. 6.0 1
1 114.4 5~~.2 2 11’ .°— i ’ .3  1 1 1 8 . 0 — 5 2 . 8  1 1 1 R . 5— 5 ? . 9 . 14 1 .6— 2 1 .3
2 1 4 7 . 7— 1 9 . 9  1 1~~1 . 3 —  3 .  2 1’ .4 2 3 .4  I 159.~~— 5 0 . 6  2 161. 1 —’ . 7 . 9
I 1 1 5 .7 — 5 7 . 1 1 17~~ . 5 — , 3 .i 2 1’~~ . C — 5 2 . 0  1 1 8 1 . 6 — 5 3 . 0

60.0 1 1’. 6.11 1
1 112 .3— 3.4 I 1 1 9 . 5 — . . 2 . 5  ‘ 12 2 . 1— 5 0 . 5 1 1 2 7 . 7— 5 1 . 1 2 14 2 . 1— 2 0 . ,
1 1’.4.7— 2 ..3 2 1-. °.7— 1 3 . 1 1 I-,I.~~— 27 .L. 2 158.0—22 .3 1 . 162.1—50.9
2 1(6.7— ’.4.’~ 1 171.q— ,’.7 2 173 .4—sO.t, 1 175.- .—52.7

6 1 . 3  1 17 7 .0  1
1 111. 5~~~4~ C c 1 1 4 . 7  ~). 3 ? 1’.?. 1 20. b 1 144. 7 2 3  • 7 c 147.7 26 5
I 1~~0 .8—3’ .2 2 l’’..~~— ’ 3 . 3  1 i - 0 , j — 1 4 9 , 5  2 1 6 1 .o — 4 ? . 3  I 1 6- . .2 — 5 7 . 5
1 117.~~— 5 ~~.2 1 175.4— 3 .1 P 17? .  5_ 1~~ Q~~ i 1 179. —5 3 .2 1 182.6—53...
I 1 f 7 . M — 5 3 . C 2 11i.~~— .) . 8

6 2 .0  1 -4 1 4 . 0  1.
1 1 1 6 . 5 — ~~2. ’- 2 1? r .. f~— ,1.0 1 122. I— 1.5 2 1.2. 1— 2 1 . 4  1 14 5 . 2 — 2 8 . 8
2 1 6 8 . 3 — 2 0 . ’~ 7 155.4 ’...i 1 1~~6 . ? — t ’2 .o  1 1 / 7 . 5 — 5 3 . 1

1 12 5 .0  1
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1~ ‘ .- . — 3.~ I I t ? . ’ — ~~1. l 2 1 -s4 . ’ - — ’1.7  1 144. 7 — 2 7 . 0  14 7 . 7 — 2 4 . 1 .
1 151. 3 — 2  ~~~~~ 2 t 5~- . • - ~.3 1. 1-’9.5—.9.2 2 161.1—46 .7 1 16 2 . 6 — 5 0 . .
7 I~~’.. ? — -.9. ’. I 1 6 8 . 8 ’3 . 4

1 1- 7 . 0  1
1 112. ~— 2 .D 2 1i5.’.—’3.6 1 117.0—52.3 2 123.6—50.3 ~ 14’.6—20.0
1 Il. 5 . 2 — ? c . 1  2 1 . .7 . 7 — t l . T  1 1 5 1 .3 — 2 8 . 3 2 i~~k. 4 — 2 5 . 1  1 16 3 . 1— 5 3 . 1
1 jf3 .6-~~5.. 2 tt~~.7— ,3.? 1 171.3—53.2 1 173.- .—53 .1 2 177.0—4 9.8
1 Pfl.6—s2.5 1 1~~?.6— 5.- . 1 188.8—52.9 1 193,9— 53,1

65.1) 1 17 6.0 1
1. II9.5—~~~.( 1 170.0—3 3.3 1127. 7—- ,? .? 1 131.3 53,6 c 142.b—20.’.
1 144 .7—23.5 4 1.7.7— 11 .2 1. 150. 8— 3 2 .~~ 2 1.54.4—25. 0 1 165.2—5! .~.

177.0—~~...i 2 i79.~~— .J.7 1 132. 1—53 .1 2 1.84.7—51.4 1 183.3—53 .3
I I°9.3—5J.6 2 1-~1.9—)0.d

1 1) 5 .0  1
1 l 6 5 . 2 — ,~~.C 2 128 .2— 3 0 . 8  2 1-.3.1—21.8 1 14 5 . 2— 3 1 . 1  2 14 8 . 3— 1 9 .8
I I5 1 . 3 — 2 ~- .8 2 1’, ’ . . 4 — ?2 . 7 1 1 5 8 . 0 — 5 0 . 9  2 1,9 .5—47 .’ .  1. 16’.,2— ~~3.3

6 7 . 0  1 11 5 .0  1
1 111. 3— 53.4 2 I’.~~.3—14 ... I 151.8—25.5 2 154.4—22.8 1 156.0—43.5
2 19 7 . 5 — ’ . ?  • 1 1 lb 2 .€— 1 • 5 2 1 0 1 4 . 7 — 4 6 . 6  1 1 7 2 . 4 — 5 3  .. ~ 1?b, 0— 51.5
¶ 1 . 7 8 . 0 — 5 3 . 1

6 8 . 0  1 1’ 7.0  1
I I13.9— ~~~.4 1 118.0— ’~?.6 2 129.3—50 .5 1 132.4—51.3 2 144.2—19.3
1 151. 3 33.? 2 t~~’..° 2-..! 1 loO.6—50.8 2 1o 2. 1— 47.1 1 16’..2—52.o
1 177 .9—52 .3 2 179.5—jI. -1 1 181.6—’,2., 2 184.2—50.2 1 187.8—52.5
2 189.3—50 .’. 1 1 9 3 , 4 — 5 1 , 3

c9.0 1 11 5.0 1
1 117.5—5?.? 2 120. 6— 30.3 2 142 • 1—22.3 1 1~+4. 7—30.4 2 147.2—21.4
1 149.8—29.7 2 152.4— 13 .. 1 161.1—4 9.2  2 132.5—43 .0 1 16...T—52.6
1 U2.1— 5?.6

70 .u 1 11. 5.0 1.
I 113 .q— ,~~,9 ~ 1 3 0 . 8 — , f l .J 1 132.4—50.5 2 144.2—23.-. 1 145.7-21.5
2 1’.7.’—19.. 1 1i1.8 ’3.I 2 1~~3.9 22.9 1 1s3.i—50.6 165,1—46.2
1 1 72.- .—,~~.1

71.0 1 14 6.0 1.
1 117.0—5. 3 .’. 2 12 6.0— ’ ).3 1 121 .6—5 1 .9 2 123.1—51 .0 . 143.6—17.8
1 1L U. 3~~25.9 2 1,2. L.— ’+ .O 1 1~~~.7— ~~3.1 1 1 b 9 . 3 — 5 3 . 1  1 171.0—53.5
2 j~~~3 . 7 ’.9.0 1 11~~.3 ’1.5 2 l 9 .~~~50.4 1 192.4-52.4

7’.0 I 6.0 1
1 115.4—73.1 2 1 ’0 .3— ,1 .) 2 i.1.6—22.s 1 145.2—25.7 . 147.7—21.9
1 1L .Q~~3_ 31) •R 1’ .. °— ~-s. 7 .2 t i 1 . 6—.7.9 1 165. 7— 93.1. 1 169.3—52.0
1 178. — .3~~.’. 7 1)?.~.— 

.;.‘ 1
73.0 1 11 5.0 1

I 113 . ”— 52.c, I 11~~.~~
_ 3.1 2 I-.-..?—21 ,1 1 1’.6.2—23.0 2 1.43.3— 19.1

1 IL 0 . 8 — 2 2 . 1  2 1s~ • °— ~~~~ 1. ISo.  2 — 4 7 .? 2 1~~8 . 5 — 4 2 . 3  1 1 62 . 1 — 5 2.2
2 l6’..7—4~~.’ 1 l~~7.~~— , ’.) t 111.3—53. ?

74.0 1 1. b.fl 1

~ Il3 . q— ’,~~.q 7 l1~~.~~— , ’.4 I L17 . ’ 5 ~~.7 2 172 . 1— 5 1 . 1 1 12 o . 2 — 5 1 . 6
3 1’5 .7—17.1 1 171.2— ‘,.7 2 1.2. °—?5. 7 1 130.5—52.6 ~ 163,b—s0,6
I 115. 7—53. ’ 1 179.0—5 3 .6’ l~~-..2—~~0.7 1 1~~6.2—52 .7

1 7 . 4  1 11 4 . 0  1.
I lI8.~~— S 2 . ~ 2 I-.~- . 7 — ’ 1 .5  t l.-~.~~— 3 1 . 1  

2 152.4—2’.? 1 160.1—51. 3
2 11- 1.’~— ..t~.~’ I 1bf ,.? ,~~.7 1. 1 7 . 2 — , 3 . 9  1. 1?7.)—53.o ~ 15 3 .1— 5 0 . 9
I 1 f r 2 . 1 — . 3 . 2

7~,.u 1 3.0 1.
I t1~~. ,— ~..2 . i  2 1-. ” .3— J.) I l S fl .P—2 3.7 2 1 ,2 . 4— 2 3 . 1  1 161.0—50.6
� ir ‘ . . 2 —..3.P I 1 ’ - • . 2 —  .3 .1.

7~~.Q 1 1. 5 .3  1
1 1 1 4 . 4 — .~~ .i 1 1.~b . 2 — ’ 1 . 5  2 1~~U.~~— 1 4 9 . 3  1 1 3 3 . 9 — 5 0 . 5 2 1 4 7 . 2 — 1 6 . 5
1 1 1 0 . b — ~.2. 5 2 1~,’. 1 — . 4 . S 1 1,4 .’— ,? . ,  1. 1 7 0 . 3 — 5 3 . 8  i 175,~. — 5 3 . 3

1’ 2. 1— .~~ • ‘ 1 1. ~~
‘_ • ‘ 

— .1 • 2 1 i.~ • ‘— +9. P I 191. 9—5? .6
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78.0 1 9 3.0 1
1 1?0.0—,3.L. 2 1-.~~.2—I ~~.) 

-‘ 1~~2.1._2b.7 1 159.0—50.9 2 161,1—49.2
1 l t 4 . ? — 5 1 .h 1 17 . ’ — , . ?  I 1,13 . 1 — 5 3 . - .

7 9 . 0  1 3 . 0  1
1 113. ~ — 5 2 .  Q 2 121.6— 1. ~ . ‘ 1..+ • 7—?b. 5 1 l4b. 2—79 • 1 4 148.3—21 • 7
1 1c 9 , f l _ - . 7 , 7  I 1o7.t- . — . 2,~ I L / 1 . 3 — 5 2 . i

8 0 . 0  1 l i 6.0 1
1 11I. 8— -~

’
~.6 2 1?2.6— .~~.3 1 1.29.3—50.8 2 132.’.—49.b 1 1 3 5 .9 — 4 9 . 9

2 1~.b.7 15. 7 1 loO. 6— ).7 7 162 .6 ’+8 . i 1 172.4—53.3 1 176.5—53.7
2 1~~3 .7 — ’ + 9 . i )  I 18 h . 2 — ~~~ .3  P 1’i~~. 3— 5 2 . 1  1. 1 9 0 . 3 — 5 3 . 3  1 1 92 . 9— 5 3 . 2

p 1 . 0  1. 1~ 6.~ 1
1 12 0 . 6 — 5 3 . 1 2 t ? 3 . E — i ~~.8  1 1?~~. i — - 3 . 3  2 1 3 1 . 3 — 5 1 . 2 1 1 3 ’ + . 4 — 5 2 . 8
? 14€ ..7—1d.1 I 1~~J. P—1i. , 2 1~~1 . e — 2 5 . 3  1 155. 4 — 4 4 . 9 2 1 5 7 . 5 — 4 5 . ~3
1 1.64.7—53.2 1 ltb.  7 — .. 1 1/ 9 . 5 — 5 3 . 1  2 142. 1— 51  • .3 1 181+. 7 _ 5 T  • 8

8 2 . 0  1 4 . 0  1
1 t19.~~— 53 .1 ~ 1~~~.?— 1.i I 1.S1.3—52.o 2 1’.5.2 30.2 1 11+3 .7— 34.5
? 151 .3—23 .7 1 l~~P .0 ,l.5 2 1u2.1~~49.2 I 1 3 4 . 7 — 5 2 .8

1 ‘4 4.0 1
1 tCR.? — t~2.9 2 127.?—.9.~~ 2 1-J.2 15.o I. 1,9.0 ’+9.7 2 161.6 ’+8.t)
1 177 .5—52 .3 2 1 3.7— .7.-. 1 1~~9. 3—s2. 8 1 194.’.—5? .‘.

I 2.0 1.
I 120.0~~3 l .0 2 14b. 7—1 7 .3 1 137 .5— 46.7 2 159.0 ’.~~.o I 167.3—s3.1
1 1~~l ,1—5~~.’

45.0 1. 2.0 1.
I l3?.~~ — , 3 . 6  1 1~~ (.~~ — ’ 2 . i ~ 150. 8—?3.~ I j 5 3 , + 4 ,•~. ~.

I 158.fl—- 3 ?.6
P b . 0  1 1’ o . 0  1

1 11u .3-53 .i~ 12~~.b +i. ~ 2 1-.?.2 l5.9 1 159 .3— 48 .4
I 1E4,7—~~4..+ 2 Ib~- . 2 — f~~.f I 1~~~~. P — ’ 1 . ?  2 1c, ’i.~j—50.1 1 173 .’.—~~3.0
1 t7s.0—~,2.7 2 t83.1— .3. ’ 1. 133.3—52 .0

87.0 1 1/ 8.0 1
1 Ir8. ’—5~~.! I llI.~~— 3.3 ‘) 114.4—51.4 1 117 .5—52 .3 ~. 1 2 2 . 5 — 4 9 . 7
I l2b .2— -.1.4 2 128.M— ,i.1 2 j34, 4 L .9, rj 1 136.s 50.5 147.1— 17 . 7
I 1~~6.5 -.7. L. 2 1 8 . 5 — . + . 1  1. 1o6.? 53.2 2 1Q8.3 51.U 1 170.3— 57.1
1 179. 5 — 5 3 . 1 2 191. .4 — i .I

1 / 3 .0 1
1 t?9.7—-~1 .5 ? 1-+ 9.6— ~~’.1 1 1~~’~~q— - .~~•~ 2 1~~-..’9—’.-..5 1 1~~1 .0—’5fl.3
2 1~~9.3— - .9. I 1~~2.~~— ; 3 .i

p9.0 1 12 4 . 0  1
11 2 .2—s~ .~’ I 134 .4— ,O.i 1 . 3 . t ~— 1i.8 1. 1’6.0— ’.9.3

1 168. 3— i1.d 2 lc .8— ‘3 .1. 1 17?.~ l— ’~.’2.9 1 177 .)53 .’,
1 18 P .S — 5 3 . 1 ~ 1 1 ,3.9— 2.7

90.0 1 1. 7.3 1
1 I19. ’— 5 ~~.L 1 6 f . 7 ’’~.) 1 129 . ~— - + 9 . i 4 13 0 .~~— 4 4 . j  c 1’.7.2—1~~.i
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4.2 OUTPUT DATA

The output  for the sample problem may be foun d in the
following pages . The first part of the output is a listing
of the input data. The second part is a listing of the re-
sulting discriminants calculated from the in p.it data . Only
one polarization was examined (Vert/Vert) . The listing con-
tains the discriminants (1) equivalence class (ECV), (2)
maximum separation between significant peaks in the signa-
ture (DLRMXV) , and (3) maximum target radar cross section
in the signature (SIGMXV) for each aspect angle (THETA) for
Vert/Vert polarization . If two polarizations were examined
the discriminan ts formed for the sec ond polarization would
have been listed in the appropriate columns .
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SIGNATURE SUPERPOSITION PPOGRAP4

*36 Documentation

1. General. This exhibit is a documentat ion of Electronic Data Process-
ing (EDP) Program A36, Signature Superposition Program, produced under
Contract AF3O(602)-67-0074 for PADC by the Port Worth Division of General
Dynamics. EDP program A36 was originally written for use with an IBM 7040-
7090 direct coupled system; however, in this documentation the necessary
changes have been incorporated to make the program compatible with the GE
625/635 computer at RADC . This documentation has been prepared in accord-
ance with Electronic Data Processing (EDP) Programs and Program Document-
ation, Requirements for Preparation of, Exhibit RADC-3010 of 17 January
1964.

2. Abstract. The purpose of this procedure is to perform the analytic
super~osition of various generic radar targets using measured scattering
data. The superposition of these generic shapes produces synthesized
cross section and phase data for a composite radar target. The library
data processed by this procedure is obtained from nagnetic tapes produced
by procedure A24. The output of A36 can be obtained on magnetic tape and
on a printed listing .

3. Machine Definition. The enclosed documentation is written in Fortran
IV language using an IBM character set. This documentation is specific-
ally designed for use with the GE 625/635 computer at RADC .

4. Program Description. Figure 1 contains a simplified logic diagram of
*36. Basically, thi program consists of a main program and a set of sub-
routines. These divisions are described below.

4.1 Main Program. The main program is used to call problems and
subroutines and to assign the correct unit designations to each of the
three libra ry tapes which may be used as input .

4.2 Subroutine READT. This subroutine is used to read cross section ,
phase, and azimuth data from the libra ry t apes.

4.3 Subroutine FLFXR. This subroutine is used to convert the fixed
point library data to fT~ating point for use in the main computations,and to convert composite cross section , phase , and azimuth data back to
fixed point for output.
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4.4 Subroutine EXEC. Th is subroutine processes and accumulates
c ross section and phase data for each shape and computes the composite
data for th. composite shape .

4.5 Subroutine P1.4020. This subrout ine plots the composite data
as a f~a~ction of aspect angle.

4.6 Subroutine OUTPR(6). This subroutine writes composite data
on IMit 6 for listing.

4.7 Subroutine OWPR(8) . This subroutine writes composite data on
the magnetic tape on IMit S.

4.8 Subrout ine ZEROS. This subroutine place s zeros (0.) in a large
nt~~ er of storage locations .
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6. Instructions to Customer - Procedure A36

6.1 Input Dat a

6. 1.1 Library Data

I. Input library tapes are identified by a label of the
form XXXXXXAOI where XXXXXX is the Job number under which the tape was
written by procedure *24.

2. Up to three magnetic tapes may be used for input
data. Tapes ca ot be switched or mounted during a production run ,
so the order i hich tapes are designated, and the number of tapes
designated must be the same in all problem decks within a given run .

3. Format - BCD; Record Length - 14 words. Each record
represents one 80 column punched card. There is one file on the input
tape for each polarization condition for each generic shape.

4. Description of input file (by “card”)

Card 1
Column 1-80 Aiphameric File ID

Card 2
Column 1-80 Aiphameric File ID

Card 3 thru N+2
Same as for output file (see Section 6.2.1) except

column 78-80 contains *24 .

6.1.2 Problem Data (Punched Cards)

1. Each problem deck consists of N+2 cards where N is
the number of generic shapes to be processed in that problem. These cards
must be numbered sequentially thru N.2 in Column 77.

2. The format of each problem is as follows (variable
names are explained under (3) below. An asterisk’ beside a variable name
indicates that a decimal point should be used):
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Card 1

Col 1-30 COMTRG

Col 31-33 NSHAPS

Col 34-37 NPTS

Col 38-40 IPITCH

Col 41-43 IROLL

Col 44 IPOL(l)

Col 45 IPOL(2)

Col 46-51 FREQ ‘

Col 52-55 IDLTH

Col 56-60 ITHTAO

Col 61-62 NTAPES

Card 2

Col 1— 6 IFILID (l)

Col 7-9 NFILES(l)

Col 10 BLANK

Col 11—16 I F I L I D(2 )

Col 17-19 NFILES(2)

Col 20 B LANK

Col 21-26 IFILID(3)

Col 27-29 NPILES(3)

Col 30-32 BLANK

Co1 33 IOP(l)
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Col 34 IOP(2)

Col 35 IOP(3)

Col 36 IOPI( 1)

Col 37 IOPI (2 )

Col 38-43 ISGMIN

Col 44-49 ISGMA X

Col 50-62 BLANK

Cards 3 throuih NSHAPS + 2 (One card per generic shape)

Coi l IUN

Col 2-4 LOCSHA

Col 5-8 
- AZSFT

Col 9 NSHADS

Col 10-13 ISHADW (1, 1)

Col 14-17 ISHADW (2 ,1)

Col 18—21 I SHADW (1,2)

Col 22-25 ISHADW (2,2)

Col 26-29 ISHADW (1,3)

Col 30-33 ISHADW (2,3)

Cal 34-37 ISHADW (1,4)

Col 38-41 I SHADW (2,4)

Col 42-47 RHO

Col 48-53 DEE

Col 56-60 BLANK
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All Cards

Col 63-68 Job Number (supplied by
Operation group)

Co1 69 P

Col 70-72 Problem deck number

Col 78-80 A36

All data beside whi ch no * appears must be right adj usted

in the specified columns (except COMTRG, which is any combination

of 30 alphabetic and numeric-characters) without decimal point .

3. Input Variables

UNITS NAME USE

-- COMTRG 30 Character composite target id

-- NSHAPS Number of generic shapes for problem

- - NPTS Numbe r of points to be processed

Deg IPITCH Pitch Angie

Deg TROLL Roll Angle

- - IPOL(1) Transmitter polarizat ion (H or V)

- - IPOL(2) Receiver polarization (H or V)

GHz FREQ Frequency

Deg IDLTH Azimuth increment for processing (XlO)

Deg I THTAD Ini t ial  azimuth for processing (X 10)

-- NTAPES No. of input tapes used

-- IFILID(N) Col. 63-68 of P4th input tape (File Tape ID)
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UNITS NAME USE

-- NFILES(N) No. of files on Nth input tape

-- IOP(2) 1 , write tape; 0, do not write tape

- - IOP(l) 1, print ; 0, do not print

-- IOP(3) l plots desired ; 0, no plots desired

-- IOPI(l) 1, plot amplitude; 0, do not plot amplitude

-- IOPI(2) 1, plot phase; 0, do not plot phase

Db ISIGMIN MINIMUM ampi. for plots (xlO)

Ub ISIGI4AX MAXIMUM ampl. for plots (xlo)

- - IUN Input tape for shape (l,2,or 3)

-- LOCSHA File (of input tape) which contains shape

-- IAZSFT Processing will  start at IAZSFTt h azimuth

-- NSHADS Number of shadow reg ions for shape (0 ,1,2 ,3,04 4)

-- ISHDW (1,J) Subscript of start azimuth of Jth SHA DOW

-- I SIIADW (2 ,J) Subscript of end azimuth of Jth SHA DOW

RHO Aspect Angle used for positioning generic shape

inches DEE Radius arm length associated with RHO in
positioning generic shape

Degrees IPHIZ
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6.2 Output Data

6.2.1 Magnetic Tape

1. Format - BCD; Record length - 14 words. Each record
represents one 80 column punched card. There is one file on the output
tape for each composite shape.

2. Description of output file (by “card”).

Card 1
Column 1-80 Aiphameric Fil e ID

Card 2

Column 1-80 Alphaaeric File ID

Cards 3 thru N+2 (where N. NPTS/4 +J; J .) j f
NPTS—0 mod 4 , J.l otherwise)

Column 1 Blan k

Column 2-6 1st azimuth value (degrees XlO)

Column 7-10 1st asp1. values (d8sm X10)

Column 11-14 1st phase values (degrees)

Column 15-28 Repeat 1-14 for 2nd values

Column 29-42 Repeat 1-14 for 3rd values

Column 43-56 Repeat 1-14 for 4th values

Column 57-62 Blank

Column 63-68 Six digit tape number

Column 69

Column 70-72 Three digit file number

Column 73-77 Five digit card number

Column 78-80 A36
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6.2.2 Printed Output

The printed output of Procedure *36 consists of a listing which
is identical in format to the output tape described in 6.2.1. Each
printed line represents one tape record “card”.
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COMPION/P/ NSH AP S , LO CS $A1 I F Z L E ( 1 2 ) ,  X A Z S F T , ?~PT. IUN , NFILE S (12),5PTF , IDL ?H , KSH*DS, ISXADW (2,4)i PHO . DE E , !QP’(2 ),
2 XOP (3). CQNTIG (S), IIS?Lg, IPITCH, IROLL, Ipc~L(2),3 pIEQ, SQs8RE, SQSGIM. PH. XCoUs’F, IDAT~~(3~~1~~,4),

!TDES(3), IP HIE  ,IEOF( 12)

OtMENSIOK CPiSIc (361~~), CIMSIG (361 ), S~ G’3 6l 1, PHIUF10),
I THLT (3610), JIIIG (36 10), AI~PH ( 3 6 1 0 )
3 CARDMO) .XPAR (8),TPAR(8), X1 (3)~ 11 (2)

LOUXYALENCE ( CRESIG (1). IDATA (i,3)),
4 ( cIMSIG(I), ZDATA (1,4)),
2 C ¶HET (1). IDATAC, , I)~~,3 ( SIG(I). IDATACI, 2)).
4 I PHICI) . IDATA (1 ,3)),
5 C A M S I G ( I ) .  I D A T A C I , 1 ) ) ,
6 C ANPHZ (1). IDATA (1. 2 ) )

COMMON /SLOCK1/ THETAO ,IDLTI
COMMON /BLOCK2/ SIGMIN .SIGPIAX
CoMMON / ~ L0C 1C~ / ITILIP (3), SPUN

5 N P U N O
PP IN T 2222

2222 FORMAT (53H Al COMPLETION , SAVE TAPE ON UN IT ~~ ~S PER JOp SHEET )

REWIND OR

10 PEWIP~D 12
I F I L E ( 12 )  = I
RE WIND -tO
I F I L E ( I v )  1
REWIN D ii
ITIL~ t 1 1~~ 

1

20 CELL ZEROS
NPU$ bRUN + I
R EAD (5,100E) C0t4TRG,NSHA ?S,NPTS .XPITCH,IR~~

LL,1P” .~~~EQ,ID LTH ,ITHTAC~,WTAPE5, CIFXLID’J),
N F I L E~~(J),3z .3),

2 IDLTI. 101. 10P , ISGMIN , TS3MAX, IBSFLE
C cor.?*G — — — 30 CHARACTE R COMPOSITE TA T~~E? ID
C NSHAP$ —— NUMBER OF GENERIC S~1APES T~ BE P8c~CE S S E t
C ~PTS ——— NUMBER 0? pOINTS TO fiE REA L FROM T~ PZ(3)C X PI fC H — —— PZTCH A NGLE
C tROLL — PQLL ANGLE
C IPOL (1) —— TRANSEITTFP POLARIZATION (H (~R v~
C IPOL (2 ) RECEIVER PrL~ pXZATION ~H r R V~
C FREQUENC ! (~~H Z )
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C 7DLTH —
~~~~ AZZMUTH INCREMENT ?OR ~5~ CTSS1NGL.__~ ZTHILP !— __

IXZTX & j !~~J(U7!! 1pI_ PR O CE S SIN G  
______

C ~~~Jii —~ NUPIaRI op I X P UT ~A E I  ( 1 , 2 , 5U3)
C X.7ILX D J) ——— VOL. 63—OR 0? J?M IMPU T T A PE
C $?ILIS J )  —• NUtt iER OF F I LE E ON J TH I NPUT T A PE
C ID? J )  —— •  i,P1X)lT C ,$o ~R~ N T
C lop 2) ——— I,TAPE C.NO TAP E

~~~~~~~~~~~~ 3i_~—~ 
11P LQ T P .?O _1kQTO

C 10*1 3) ——— I,PLOT S GNA ~.D0 $o1*~ oT SIGM A
C iOu 2) — — — I 1PL OT PTM A SE 0 ,pQ $0? PJ.~ T PH A SE
C ISGMIN — — — M I N IM U M $ ZG M * V ALV E F O R P L OT
C ISGMAX —— — NAXIMUM SiGMA VALUE ~O$ PL~ T
C IBEFLE — P L OT T IN G INCREMENT_ 

~~~- --—---- -- - - - - -- -.- ~~~ - V - - ~~~- -  -
C

IP ( R ~ %J~ ~$Z, I ) GO TO IS
C’~~’ CHECK UK;? 

SETUPS “

~~fl = 9 • NTAPgS
DO I IUNIT I O , L X M

- _~~~~~~~~ . - .

REA D (1UKIT. 10001 ~C k P D ( I ) , X 1.I)
5IJiD (ZVUI’,IOOO) ~?ILEIDO ~1 I • l ,NTAPE S

I I  IP C I ? I I ZD ( I )  .EQ ,  IFILZI ) ~O TO 12
GO TO Il&

12 ~PpE S(I) • IUNIT- 

W)ITj 16.3006) xFpEs~ x) 
-

3 06 FoRMAT C
WYILESCIU$IT) • N P X L E S C I )

13 RgwiIl~ ZU NIT
GO TO 15

1I ~ W*ITE (6.2000) IPELEI, lUll?
- -  

c~.LL~~ XIT 
- - - -

C~~’ UNITS ASSIG$EP~~ EXE CUTE PROBLEM •~15 IF (IDL?H .LE. 0) XDLTH — I
IDLT I ~ ZDLTM
THETA • ?LOAT C ITNTAO) / 10.0
SIGMI$ — ?LOAT(15 M111 ) / 10,0
StGPIAX — FLOA TC~ SE$A~ ) / 10,0 

-

DO ~0 NSHA PE • I, NSHAPS
1EAD (3,2005) IUH ,LOCSHA,IA Z$FT,W$KADS .UXSHADW (X.J).IR 1’.3),JB1 ,14)
1. *HO,DEE,ZPHXZ
IF (IAE$TT ,LE. 0) 1*20?? • I
IO N = IFOESCIUN )

c~~~’* SU a POU P INI ~~~~~~~~~~~~~~~~ FOR GENERIC SHAP! ”
CA LL READT (KERROR)
GO TO ( 1 .2 ) , KE R R O R

C”  E N T R Y  F F L O T ( S U I R  T L F X R )  CONVERTS DAT* TO FLOAT ING PT,”
I CALL F?LOT

C~~’ SDBROU?X$E EXEC PROCESSES AND ACCUMULAT ES DATA FOR EACH RAPE ‘*
~0 CA LL E XE C

C~ ’*’ E N TRY T H S G P H ( S U B R  E X E C )  CALCULAT ES CO MPO SI TE OF GE N ER IC S H A P E S  “

106



pp
CALL TESSPH

C**** SUBROVY1iE PL~eO2O PLOTS COMPOSITE DATA OR EADC PLOTTER
- Ip~ IO~~(3~~,EQ . 1)  CALL *L 14O 2 D

C*’*’ E N TRY Fp~~X R ( S U I R  F L Y E R )  C ON V E R T S  CO M P OSITE D A T A  TQ IN TE GER “

CA LL yFI ZR
C**** SUBR OUTI~

g OUTPR (J) WRITES COMPOsITE DATA ~N UNIT J •‘IF (I~ P(3) •EQ. 1) cAL . OUTPRC8)
I~ (Iop (1) •EQ. I) CALL OUTPR (6)

C” IRO8L!~ COMPLETE AT THIS POINT **
GO T4 20

C 2 .— p ILl  REQUESTED GREATER THAN $0,~~f pILES 0$ TAPE ,2 WRITE (6.10C6) LOCSHA. )I?ILES(IU$), IUN
GO TO 10

C*****FORMAT STATEMENTS”
1 00 F O R M A T  (82X , 16)
1 01 ?ORMAT (10&6)
1 05 TORMAT (5&6,I3,I4,2I3.2*1 ,F6.3,I41IS,I2/3 (I~~,I3, IX),12 ,511,3 16)
2 05 F O R M A T  ( 11,13,14, I1,814 ,p’6.’,T6.3,2X ,15)
1 06 FO RMAT C 13 , 5H REQ.,, 13, 14H FILES OK TArE, I~~)
2 00 FORMA T (6H FlU ,16,IOH ON UNIT .12 .12)1 WOT RE Q 0 . )

c~ ~~~~~~~ . * ** * * ~~e* *** ** *•e * *
1003 F O R N A T ( I O X ,27H1$ PUT E R R O R  ON F IR sT R E C O R D )
1 04 TORMAI(IOX,28HINPUT ERROR ON SECOND R E C O R D )
1 07 FORMAT (IOX,33MXNPt?T ERROR OW SUCCEEDING RECORD S)

EN D
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S U B R O U T I N E  R E A D T ( KER R O P )

COlt Pt O$ I’P, N S H A P S , L OCRA , XFXLE (12~j, Xr &ZJP f , wP? , ~U W , NPILES112) .
I $PTS, IDLTH, $P$AD8, IOHADW(2,’4), RHO , DE5, IOP1(3),
2 io~

(3), cOMTPG (5). i$SpLg, IPITCH. II O LL , I P O L ( 2 ) ,
3 F*EQ, SQSGRE, $QSGZN, pH 1 ICOUNT. IDATA (3610,4),
a tFDES (3), IRIS, I~~PCj 2)
COMMON /FLAG / ITEII

OI$ENSION CARP (10)
DtMENSIOK CRESIG (3610), C1M315C361 ), SjG (3614, p H X ( 3 6 j 0 ) ,

I THET(3610), API$1GC3010) . AMPMI (3610)

Eö UIVAL RCE ( CR!S~Q~ 1), IDkTA(j,3)).I C CXPISIGCI), XDATA (1,l~)t,2 C THEI’(I), ZD&TA (1.1)),
3 C S I G ( 1 ) 1  IDA T A ( 1a 3 ) ) .

C P N I ( 1 )  Z D A TA ( 1 , 3 ) ) .
S 

- -  
C AM 3I~~(1). ~DA TA C 1.I)),

6 
- 

( AMPHIC4), ZDATA (I,2))

KERPOR • 1

I? (LOCSNA •GT , K?XLES (IUN)) GO TO 50

10 CAL L YLGEO? (IUN ,IXO7(IUJ))
iy ( L O C S H A  ,NE. IFILE (IUN). ) GO TO 30
REA D (IUN, IO~~ ) (CA RD (I),I=I,IC)
READ (IUK.1008) CcA R~ (I),Iz 1,~~)R E A D ( I U $ , 2 0 0 P )  ( C I D A T A ( N P T , N V A I ) . N V A R 1 , 2 ) .N P T 1 ,K PT S )

20 REA D IUN ,1009) BLANK
IP (IEOT(IUN) •GT , 0) Go TO 6~
GO TO 20

30 IF (LOCS$A ,GT. I#ILE (IUN)) GO TO 140
REWIND IUN
IF IL E t I U X ) = 1

GO TO 1C
‘40 DO ~~ $CLRD •~ .9OO

READ (IU$.1009) BLANK
41 CONTINUE
‘42 REkD (IU~ .1O 9) BLAN K

It (IEQF (IUN) •LE . 0) GO TO ~2
IEO7 (ItJ~ ) 0

I?ILE(IU$) I?XLZ (IU$) I
GO TO 10
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50 KERR OR • 2
RETU RN

60 IFILE (IUN) IFILZ(IU$) + 1
IEOJ (I%J t1) 0
R 5 ?URN

C**** FORMAT S?ATEM~ N T S ****
I OR TOR $ATC IOA6 )
I Og F0RMAT (k 6)
2 08 F O R M A T  C ~ ( 6 X .2 1 4) )
C. * ** * ** * * * * * * ** *  *******e***

E ND
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I SUiROUTIU ?L U R
F I R S T  P$LtPt~TEi OF SUAROUTINE S!AI!ME!T Ii LE~AL

3 ¶ PPTS, XDLTH )ISNADS , I$HADW(2,14) RHO , DEE IOPi (3)
‘4 2 zoP(3), cOMfiG(S), IISpLE, IPfTCH, IR oL L ,  Ipot (2c,
5 3 TIEQ, SQSSRZ, $QSGIM, PH. ICOUNT , IDATA( 3t’I(~.~~),6 !FDE S(3) .  XRI $,  I iOY ( 12 I
7
S 

- - - - bfnzwsIbi cRzSXG136i0); CIMJIGUOIO) S1GT361 ) , PNI(161O~i ,9 1 T H E ? ( 3 6 1 0 ) ,  A N $ I G ( 3 6 10) .  A M P H I ( 3 6 1& )

11
E O UZ VAL EN C E C CRZSIGCI), IDATA (I,3)),

- - 13 . - - I I ~xMSIGC1 ), ZpATA (j,~~)),
1” 2 C 

- 

?HZT (I), IDAT A (I,1)),
iS 3 ( SXG (1), IDAT A (I,2)),
16 14 ( PH (1)~ Z D A ?A (1,3)),
i7 5 C ~tt5IG(1), IDA ?k(1.i))..
iS 6 C AMPHIt~1), ZDA TA CI,2))

2
2’
22 ENTRY ?FL0T

FUNCTION NN?RY MUST HAVE ~N 
ARG UMENT LIST

ENTRY S~ ATEMI$T ~S ILLEGAL It’ NAIX
23 00 ~~ IPT — I1NP TS 

- —  -

ANSIG ($PT) TLO A T (IDATA (NPT. l)) / 10.0
10A1A IS kW UNDXMEN SIONED A RR AY OR AX INV A LID FUN CTION

25 10 &MPHI (NPT) IDATA($PT,2 )
IDATA ~~ RN UNDIPIENSIONED A RR A Y OR AX INVA LID FUNCTION

26 RETURN
RETURN STkT!MENT 1$ XLL1~ A L IN M~ IX2~ ENTRY ?T!XR
FUNCTION ~WT$Y MUST HAVE &~ 

AR GUMENT LIII
ENTRY STA TE M E N T IS ILLEGAL IN ?~kIN

28 DO 20 ~iPT •‘ 1 ,ICQU$T
29 PND 0.5
3 X? C TH5T(NPT) .LT~ 0,) R N D  •
3~ It,ATA (NP?. l) THET (NPT) 10.0 • SNO

I0A T A IS ~W UNDIMENSI ONED A~
1A 1 OR A MISPL AC ED A 5~32 RN D ‘ 0~ 5

33 I? C SIGIIPT) .LT, C ,) R N D  •
3’ IDATA (NPT .2) = SIG (NPT) • IC .0 4 P N D

IDATA IS kt’ UNDIMEN SIONEQ A RR A Y OR A MISPLAcED A SP
35 20 IDATA (NPT,3) • PHXCNPT ) + 0,5

I D A T A  IS AN UNDIIjENSIONlp A RR A Y OR ~ MISPLACED A~ P
36 RETURN

R E T U R N  5T 1T E $ EN T  IS ILL!G1L IN MAIN
3? END

ST0 P ST~ TEflENT Is MI SSING—SIMULATED
IDATA IS OSED AS AN A R R A Y  IN AN EQUIVALENCE STATEMENT 5UT IS NO T D I M E N S I O N E D
IDATA IS OSED AS AN ARRAY IN AN EQUIVALENCE ST~ TEMENT BUT IS NOT ~IM !NSIONED
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IDATA IS USED AS AN ARR AY IN AN EQUIVALENCE ST4TEPIENT BUT I~ NOT DIMENSIUNED

IDATA Is USED A S AN A R RAY IN AN EQUIVALENC E STATEMENT BUT IS ~I OT O T M E N S I U N E L )
IDbTA IS USED AS AN ARRAY IN AN EQUIVALENCE STATEMENT sUT r~ ‘;GT DIMEXSI~~NED
IDATA IS CSE~ AS AN A RRAY IN AN EQUIVALENCE STATEMENT BUT I~ N r T  DINEJSI(.NED

ID~ TA IS USED AS AN ARR A Y IN AN EQUIVALENCE STATEMENT BUT IS 1~OT DIHENSIuNED
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S U B R O U T I N E  EXE C

e o o ~~ rtis~i~s; L~ C SH A , ITTLJ U21 , ~~I~Z T T ~~1IP’r , VIP , WF TtI S~
I NPTS, IDLTH, NINADS, I$HADW (2,4). RHO, D EE , IOPi (2 ),
2 ~oP(3), COMTIG(5), xBS~ L~, IPITCH, IROL~., IPOL(2),
3 !JEQ, SQS~ PE, SQSGIM, J~H. ICQURT, IDATA( 38j~~~Is),! F D E S ( 3 ) ,  IP HIS ,  I E O ? C 1 2 )

- b~~E~3~ b~ cRES r G( 3 6 1C ) ,  C z M E I Q ( 3 6j O ) ,  $XGt361~~) ,  PH!(36~ O ) ,
I THE? (3610), AMIIG (3610)1 AMPHX (3610)

E Q U I V A L E N C E  C CRZSIG(j), ZDATA (1,U),
I C C I M S I G ( 1 ) ,  IDA TA (1.~4)),2 - ( THZ~ ( j ) , X b~TA ( I , I) ) ,
3 C sIG(~~), IDATA CI,2)I,

C PH!CI), IDATA (1,3)),
S C AMSIG(1), IDATA (1,1)),
6 C AMPHI (I), IDA TAC1,2 ))

COMM ON /$LOCKI/ THETAO ,NTH
DATA p1180 / .174532925E—1/
DLTHT • F L O A T ( I D L T H )  / 10 ,0
COEFF DEE * 720, * FREQ / 11 .81 - -

= NP T$
I’ IAZS FT
ICOUNT 0

S DO 20 NPT — II,NI,IITH
ICOUNT ICOUNT + I

IF ( ) J SH *DS ,L!, 0) GO TO 11
D~ Q K=1 ,NSHADS

10 IF (NP? AGE. ISHADW (1,K ) •A$D.
I NP? a L E .  ISHA D W ( 2 . K  ) )  Go TO 2~.I I  A~ G ~I 180 * I R HO — DLTHT*FLOAT ICOUNT I) )

P H X Z ! IPHIZ~PHI Z  ~NIZ /
10.0

PH AMOD (AMPHI (NPT)~~P HI Z  + COSTF’CO SCA R~~). ~6 ~iSQSG x 10.0 ‘ (AMSIG (NPT) / 2Q,Q)
ARG • PII8C * PH

SQSGIfl • SIN(ARG) * SQSG
SOSGPE = COS(A RG) * SQSG
CtPISIG(ICOUNT) = ~ XHSIG (IcoUNT) e SQ$GZM
CR !SIG(ICOUNT) CRESIGCICOUNT ) + SQSGRE

20 C O N T I N U E
IF (Ii .EQ. 1) R E T U R N

• lAZE ??
GO TO ~
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E $ T RY TN$GP H

DO 30 NP ? • 1,XCOU $T

THET(NPTI = DLTHT * FLOAT (t!PT—I) + T N E T A O
Al = CIMSIG(NPT)
A2 •~ C R E $ I G ( N P T )

A R G = A l / A 2
A R O 1  = A j ’AI + A2 ’A2
IP( ARG -j ,LE. .oooo~~i) GO TO 301StG (NPT) • 10.0 * A LOG IO(A RG1)
GO TO 35

301 SIG (NPT) — — 83 ,
35 Z P ( A R G )  ~Q,5O,6O

‘40 IF ( A ~ ) 50, 53 , 70
60 I~ ( A 1 ) 7o ,5~~.5o

180.0
GO TO BC

50 &P 3 0 ,0
80 PHA SE = A TAN (A RG ) / P1180 + ADJ

I? (PHASE .LE . 0,) PHASE = PHASE • ~~~~~30 P H I ( N P T )  = P H A S E
R E T U R N
END

I
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S~~BR O !JTINE OUTP? (K)

COMM ON/P/ NSMAPS LOCSHA IFILE (12), IAZSFT , NPT ZUN , NFILE SC I2) ,
I NP T S , IDf~TH , NRHLDS, TSHADW (2,’4), LH~~, D f F , 10p1 4 2 ) ,
2 10P(3). COMTR GC 5), 18SYL 5. IPIT~ H, IROLL, IPCL (2),
3 YREQ, SQSGRE, SQSG1M , PH . I C OU N T , IDA TA (i~~l~

),14),
‘4 I F & E S ( 3 ) ,  IPHIE, IEO?(12)

DIMENS ION CRESIG (36I~~), CIMSIG(361 0), SIf~(3~~
1 .), PHI(3610),

I THET (361C), A 1l5IG(3~~1O~~, A M P H I ( 3 6 1 C )

EQUIVALENC E ( CRFSIG(1), IDATA (1,3)),
I C CIMS IG( I) , IDA TA (I,~1)),2 ( THET (1). ID*TA (1,j )),
3 C SIGh ), IDAT A (1,2H,
14 ( P H I C I ) ,  IDA TA (1. 3)),

C A MSIG(1)I IDA TA (I,I)),
6 ( A 1’~~HI(1). IDA TA (1.2))

COIMON ,BL OCK~~/ XD1 ,DUMMY (2),1D2

D I M E N S I O N  ID OU (3)

I U N  = K
IDOUL ) • ID 1 + 1002000
I~ OU (2 ) • ID2 + 1 0 0 2 0 0 0
I D O U (3) • 1 00 2001

WRITE (IUN,~~0’0
) COMTPG , TROLL ,IPITCfl, IP O~ , FhE~

N PT = 0
S NpT = NP ? + ‘4

N STA RT • Nil — 3
INDX ICOUVT — NST A BT +

IF (INDX •LT. ‘4 •AND , INDX .GT, 0) .0 T ” ( 2  , j Q ,’4 ),INDX
IF (INDX .EQ. 0) GO TO 5’

10 WRITE (ITJ N , 1000) ((IDAT A (I,~fl,J~~~.3 ),I NST A tT,~’TT 
~, IDO TJ

I D O U (3) I D O U ( 3 )  + 1

GO TO S
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20 VkITE (ZLIN, 2000) ((IDATA(I ,J),3mI ,3),I $START,NPT 5~~, IDO t)
GO TO go

30 V*ITE(XUW~ 30OO) ((IDATACI ,J).~~~1 ,3),I NSTART ,NPT S), IDOU
GO TO SC

140 UUTE (IUN.14000) ((IDAT~~(I,J),J 1 ,3),Z NSTA~ T.NPTS). lOot)
50 IF (1U8 .EQ. 8) END?ILE 8

RET URN
C~~~~•’?ORMAT STATEMENT S****
1 00 FoRMAT ( ‘ 4 ( 1 X , 15 , 14 , 1 1 4 ) ,  6X , Z6 . l H p , 13, 15 , 3 H A 3 b )
2 00 ?OR~~A T ( 1 ( 1X , I S ,!14,I~~) ,~e8 X , Z6 .1H P .Z3, t~~, 3F { A~ 6)
3 00 FORMAT C 2 (1X,I5,I~4,Ile),3 14X, I~ ,1HP,I3,IS,3HA 3b)
‘4 00 FORMAT C 3 (IX,15,IL4 ,14),20X . 16.jHp .13,I5,3HA3b)
5 00 F O R M A T  ( I H , 5A 6 , 2 H B A , 13 , 2 H P A . 13, CeH P T,A~~,2H R ,A I,-14 H F ,?6,3,

I3HGHZ ,18s /
2 19H FORMAT(A S,SIG,PHA) ,
3 61H

E ND
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SUBROUTINE ZEROS

C O M M O N / p /  F I L L E B ( 7 2 8 ~~) , zERO (7220)
DO 0 1 1 , 72 20

10 ZEp ohi) 0,0
R E T U R N
E~JD
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SUBROUTIpR pL ’4O20
COMM Ot’/P/ NSXAPS , LOCS$A, IFILE (12), IAZSFT , NPT, lU l l, NFILES(12),

I 
- 

14PTS, IDLTH~~ N5HkDS, ISH*DW(2.44). P 140, DEE , 10p142),
2 xOPC3 ), COMTRG (5), IBSILI, IPITcH, IROLZ, XPOL(2),
3 F R E Q ,  SQS~~RE, IQSGZM . PH. COUWTe, IDA TA C 3~~12,’4),(4 !F D E S ( 3 ) ,  IP N I Z , I E O F ( 1 2)

COMMO N / $ LOC K2 /  S X G M I N , S I G M A X
- . 

DIMENSIoN CPESIG(361’), CIMSIO (3610), S X G ( 3 6 1 ’ ) .  PHI(361Q),
I THE? (3610), AM$IG (3*10), AMPHI(3610), A (361 ), Y (3 (1 .2),
2 XSTART42), ItW~ (2), IHEAD (8)., A ZMIN C~~), A ZM AX C~’)3 CA RD C ICh XPAR(8), YPA~

(
~~
), XIC2 ) . yl (2)

ECUIVALE ICE ( CRESIG (1), IDATA (1,3)),
-- - - 

C C T N S I G ( j ) ,  IDATA (1,’4)),
2 C THETC1 ), IDAT* (I.I)),
3 C 510(1), IDAIACI.2)),
44 ( PHI (1), IDA ?A (1.3)),
S C AMSI GC I), IDATA (1,I)),
6 C AM PHICI ), IDATACI .2)),

C A (I). IDA ?A (1,I)),
B C 1 (1,1), IDATACI .2 ))

C.... XPAR AND YPAR A RRA Y PARAME TERS ARE DE7I;~ED AS FOLLOWS
XRA RC1 ) X COI~NEP ~PAp (1) I
X PA I ( 2 )  I SIZE OF P A P E R  T P A R ( 2 )  • I S I Z E  OF PAPER
XPAR~

3)  = X ORb it’ YP A R (3) • Y oRI ~ Z N
~~~~ X PA P (’4) • I SCALE TPAP CI4 ) • I S C A L E

X~ A R (5 ) • PRINT MODE SELECT YPAR (S) PRI~ TER SYMB OL SELECT
C~~’ XPA IC 6 ) • I ERROR COUNT YPA R (6 ) = I E F R O R  C O U N T

XP A R (7) = X STA PT Y PAR (7) • I ST A RT

~~~~ X PA R (B ) = I INCREMENT YPA *C8) • I I~CREMEN T
C
Ce’. PLOT SUBROUTINES ARE DEFINED AS FOLLOWS
C
C ’~ CALL GRID(XINC.YIWC,XPAR,YPA*.IND) USES ZP~R A~~D Y P A P  1 ,3
C” CALL LINE(XAR ,YAR ,IOUNT, XPA P ,YPAR) USES X P R  ~~D Y P A R  1.2.3, U ,6
C ’ CALL POINT (X A R ,IA R ,IOUWT,XP A R, YP A R) USrS XPA R A D  TPA~ 

1,2,J,~~,5,6
ç*** CALL NUMBER (V ALUE,YDEC ,XPSR.YP A R)USES XP~ R 1 ,2,f~,7,8 A 1

~D T
~~A

5 1.2,7
C ’  CALL PRI$T(TEXT.COUNT,XPA E,YPA R) USES XPA R ,2,~~,7,8 AN D IPA R 1.2,1

C’” CA lL R A NGE (A RR A Y,IYITIA L,LAST,RM AX ,PMXN)
C~~’ XPA R(CORNER.PA PER SIZE. ORIGIN, SCALE. PRINT !IOCE, EPR-1R, ST A RT, IN
c’~~ TPAR (CQPNIR,PAPER SIZE, ORIGIN. SCALE. SYMB0L • E R R OR , STA RT, IN

C... XPA PC I , 2 , 3 , , 
• 6 . ~

DATA XPAR/0.0 ,25.O, 15 .O , 2 O .~~. 17 .0 , 0 . 0 , 5.8 , - • 1/
C
C’’’ Y P A R (  I 

• 2 , 3 , ~ , 5 , 6 , 7 , B
D A T A  Y P A R / 0 . O , 25 .O, ’2 .O .  ~ . , 12 . Q . O , O , 1 , 5, ,~~/

b U N T  •3 6 0 0 , I P SF L E
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5 I F - ( I o I ’ l ( l )  ,N ~~. 1) GO TO Q5
I F ( I B S F L E  .LE , 0 )  I N S F L E  1

999 FORPIAT (11, 16F.e.1)
W
~~ITE (6.g99)((XPAR(Kk),K 1,8~~, (TPAR(LL),L~

zI ,p
~
))

10 CA LL GRID (1.0,1 ,0,XPAR,YPA R , 1)
WgITE (6a999)((XPhR (KK),KN*~1,5),(TpAR(LL )aLL

1 ,5))
C A L L  N U M 5 E R ( .~~80 .O, I , X P h R , T P A R )
XP*?C 7) •1~~.B

15 CA LL NUMRER ( t
~,

O ,1,XPAR,TpA R )
= 2~~.8

CA LL NU~ 3EE (l6O.O,I, X PAR,YPAI)
— 5,0

Y p A R (~~) • 2 .0
= SI~.iPIIN

It = S1~ M~ X
20 CA LL NUNBER (TB, l ,X P A R ,Y P A R )

Y P A PV’ ) • l2 .~
CA LL NU IIREB CTT ,1 ,X PAR ,YPAR)
YPA R C 3 ) =32.0 — IT
W P I T E ( 6 , g 9 g ) ( ( X P A R ( K H ) , Kl(~~1,6 ) , ( I P A R ( L L ) . L J 1 , 8 ) )

888 F O R M A T  ( 1X , 2 F ~~2 . 6 )
W R I T E  (6, 888~ A (1)~ Y ( 1 ,1)

25 D O 6~ N P?  = 1,3600 , I B S FL ’
N p I~ = t~PT + IBSFLE
X~~(1)~ A (NPT)
X~~(2). k (UT1)
Y (I)~ Y (NPT .~~)Y 1 ( 2 ) =  y ( N PT 1 ,1)

60 CA LL LIIIIECX I ,Yl ,IQUNT ,XP AR ,Y P A M )
105 IFCI OP1C2 ).NE , I)RETURN

DA TA YP A * / O . O , 25 s 0 ,  144 .Q,22 .~
’,12,Q,o.o, 13 ,~~,2./

110 CA LL GRID ( l , O ,l .O, XP A R,YP A R, l)
CA LL NUMBER ( RO .C, l ,X P A R ,YPAR )
X PA BV’) •

15 CA LL NUMBER (O .O,1 ,XPA R,YP~ R)
• 23,~

CALL NUMBER ( I FO,O ,1,X l’A R,YPAR )
XPA R () 5.0
YPAR (7)= 114,0

120 CA LL NUMBER (O.0, 1,XPA P ,Y P~ R)
T P A P~~

’)= 19.0
CA LL NUt 15FC1 0.0,1,X P A R ,YPAR )
YPARfl )= 2~~.O
CA LL k4UM9 EI (3~~0.O,1,XPA ? .ipA R )

125 Do i~ NPT 1,36O- ,IBSfL~
U p T I  =tIlT ~I~~~FLE

• A C~~P T )
X~~(7) — A (NPT )
1 ( 1 )  2 y ( N P T , 2 )
Y C 2 ) • y ( N P T ~~, 2)

160 CALL LINE (X~~,Y1,IOUXT, X P A ?.YPAR )
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CALL STDBY
. 6 CALL SEDIY
7 RETU RN

END
NON— BLA NK CHARAC TERS IN COLUMNS 1—5 ILLEGAL. CHECK FORM /N FORM O~ TT~’~FIRsT ‘~OR~ OF STATEMENT IS UWBECOGNXZA BLE OR THE FIRST DELI~’ETE R Ls ILLE AL
W ON—BLAN K CHARA CTE R S IN COLUMNS 1—5 ILLEGAL. CHECK FORM /N ?ORM OPTIC’N

CHECKOUT TARGET F2Y5F3 T5CY5 2 6~ O 0 OHH5,9 5 ~~~~~~

~6sgS1 I 1C 1 CO ~~ 0 IC ‘—180
11 1 1 ,119103600 0. ‘.

ST~ TEMFNT LABEL MUST BE BETWEEN I AND 99999
Is ILL~~ AL AS THE FIRST CHARACTER OF A STATENENT

STATEMENT IS NEVER REFERENCED
1 2 1 11700 o. .

STATEMENT LABEL MUST BE BETWEEN 1 AND 99999
• TS ILLEGAL AS THE FIRST CHARACTE R OF A STATE?~ENTRETURN ST~ TEMENT MISSING—S IMUL AT ED
EY0 STATEMENT MISSING—SIMULATED
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p.-

8.0 Sample Problem

8.1 Description

The enclosed sample problem identified by job number 064052-001
superimposes measured signature data for gene~ic Models PS and CyS.
Model F5 data is contained on file number 2 of A24 library tape 9642l6AO1
and Model CyS data is contained on file number 3 of the same tape. There
are 3600 data points per shape and pitch and roll angles are both zero
degrees. The library data was obtained using horizontally polarized
transmitter and receiver antennas at a frequency of 5.885 gHz. The values
of the radius arm angle (RHO) and the radius arm length (DEE) necessary
to obtain the composite shape are given in the input data. The value of
IPHIZ required to correct the phase of each generic shape is also given
in the input data. The values of RHO, DEE, and IPHIZ are obtained from
the location geometry and measured phase data for each generic shape .

DEE and RHO are the polar coordinates required to synthesize the
location of each shape in its respective position as a component of the
composite shape . For examp le , if Frustrum F5 were aligned as shown in
Figure la when originally measured, values of DEE - 8.2 inches and

RHO - 7.6 degrees would be required to shift the reference point (in this
case , the center of the large face of the frus t rum) so that the composite
Model FSCYS could be formed as shown in Figure lb.

Subroutine EXEC utilizes the values of RHO , DEE, IPHIZ , and measured
phase to compute the value of phase which would be measured if the shape
were actually located in the new position . The angle RHO is necessary
to account for errors in alignment of the generic shape with respect to
the center of rotation of the turntable.

8.2 Input Data

The attached Digi tal  Computer Data Sheet gives the input data for
this sample problem. Columns 33-55 of card 02 are used to provide in-
structions for the SC4020 plotter at GD/FW and may be ignored.

8.3 Output Data

The attached output listing gives the output data obtained using
the data in Section 8.2 and the measured data obtained from files number
2 and 3 of the the library tape .
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F5
Reference CY5Point Center of 

> Center of

— 

~~~~~~~~~~~~~~~~ 
p .7” 

Ro tat ion

~T / 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~F5/ ~EE 

RHO Reference

~~~~~~~~~~~ New F5F5 Reference
RLOS \~ J Position

RLOS
- (a) (b)

Fig. 1. RELATIONSHIP OF RHO AND DEE TO VEHICLE
REFERENCE POINT LOCATION
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10
6CHU~”ULJ T TA Pt G ET F 2Y 5 F s u ’  KA O PA 0 ~ T~1 1*1 ~
F0k~1A T (AZ, ~ N, PHA )
.1800 47 279 — j /99 46 279 —179d 46 279 .3.797 46 279
—1796 46 278 —1795 46 278 —~~7~~4 46 278 •1F 9~ 46 278
—1792 43 278 —179 1 42 278 — 1790 4.~ ~ 77 • 1 1 M 9  42 ~7i
—1788 41 2 7 7  —3. 7~i7 4Q 277 —1 78’  40 277 •1 7t~5 39 277
—17 84 .39 276 —3.763 38 276 — 1/82 3~ ~76 .1/81 38 276
—17 8U .37 2/6 — 1779 36 276 — 1/ 7 8  .35 276 .17/7 35 275
—177 6 .34 275 -17/5 33 275 — 1774 32 276 .17/3 31 27o
—1772 3Q 276 —1771 3u 270 — 3.7/0 28 277 .17~~9 2/ 277
— 1768 26 277 —176 / 2O 27/ —1766 24 277 .17t5 23 277
— 1764 22 27/ —1763 21 271 — 1 7 6 2  20 27b •1?e.3. 18 279
— 1760 18 279 — 1 7 5 i  16 279 — 3/58 15 2~~U .3.757 13 262
—1756 12 282 —~~755 ii.) 282 — 17 5 4  9 283 . 3 7 5 3  / 284
—1752 6 284 — 1751 4 284 — 1750 3 284 .i7~~9 U 285
.3.748 2 286 —17 47 —

~~ 28~ —1 74 6  —6 287 •17~~5 —8 290
—1 74 4  —1 1 290 — 1/43 —1 2 293 — 1742 — 14 291 .3.743. —1 6 292
—t 74u — 3 8 293 -1739 —2 u 293 —1738 —23 294 •11~~7 -24 294
—1736 —26 295 —1735 —29 296 —1734 — 32 296 .‘ i7i~ —3 5 296
—1732 — 37 29/ —3.731 — 40 298 —1 7iU — 43 300 .1729 — 47 301
—1728 —~~0 302 —1 727 —5 4 3~~3 —3. 7�6 -56 303 — 17 2 5  -bQ 304
—1724 —03 306 — 1/ 2 3  — 6 o  306 —3.7~~2 -69 .306 .1,21 —72 .508
—1720 — 76 308 — 1719 — 80 308 -1718 —83 309 .1717 —86 312
—1716 — 91 312 —1 715 —9 5 312 —173.~ — 98 .515 .1713— 103 315
1712 1U 6 3j7 —17 11—112 317 —1710.117 317 .1709.3.21 i2~

— 1708—226 .322. — 1707— 1 .52 3~~1. —~~
7oo.j39 .524 .1705—146 .526

—1704— 152 326 — 1703— 159 32/ — 3.702—1 68 329 .1701—171 329
— 1700— 186 330 -1699—19/ .535 —3.695.208 337 .1697—224 .33 9
— 1696—241 344 —1695-261 35~ —3694.282 359 . j 6 93 . j j4  12
—1 692—344 53. —16 91-3/1 83 — 3 . 6 9 0 — 3 5 0  3.27 . 1689— 5 16 146 -

—3.688—286 162 —16 87—260 3.68 — 1686.252 168 . 108 5—2 34 i7~
.1684—223 3.72 — 1683—21 2 ~~~ —3.682.201 177 .j603..192 178
—1 68u—lbj . 180 —1679— 3.73 182 —16 /8~~1o7 182 .10/7.161 lbS
— 3 . 6 7 6 — 3 . 5 7  j86 —3.675—153 ~87 —1674.149 3.87 . 1 57 3— 14 6  1~~8
— 1672— 14 4 3. 9Q — 1 6 7 2 — 14 0  190 — 3 . 6 7 0 — 1 3 9  189 .1669.13o 191
— 1668 — 134 j9 3 — j 6 6 7 - 13 2  ~93 — 1666 .13 1 194 .1b6~~— 3. 2 9  196 - -

—1664—128 ~9d — 16 6 3 — 12 7  199 — 1662 .126 201. .j 66j.1�~ 202
—1660—125 202 —1 659— 124 203 —165o.3.24 204 .3.657.1.24 212
—1656—124 212 —j655—i2o 212 — 1654—1 27 ~12 .1.653.127 215
— 1652—128 21/ —1bS 1- 131j  219 —1650—131. 221 .1b4~~—j32 22~
—1 648—133 224 -1647—135 226 —1646—1.36 228 .3.645.137 232
— 1 6 4 4 — 3 . 4 0  237 — 1 6 4 3 — 1 4 2  239 —16~~2a144 240 .j643..j47 240
— 164 0— 149 242 — 16 3 9 — 3 . 5 2  246 —3.0 38 .3. 55 248 .1637.158 248
.1636—16 1 251. - 163 5—1 ô4 255 — 1634 .167 259 .1033.3.7.~~ 262
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—
~~~-

~ 1632—1 1 4 2t’5 — 1 631— 17o e1~ , — l b . U — ~~’1 2 / 5  .16e — ] ~~~ ~ / 7
—16?b-l’u 2~ 1 —1 6?/—1 9 . 2~ -j —1(.26—1 95 2~~1 —1 5 — 1 9 7  2 6 /

• 16?4 2 1 1 ~U 16?3— 2 0-1 29 e 1~~.’2 2 (J6 ? % o  . j 8 2 1 — � 0 9
— 1 6 2 0 - 2 3 1  303 — 1 6 1 9 - 2 1 3  30 t  — i J 1~~—? 15 .30d . I~~~j 6 .5~~3— 1 6 1 b — 2 ~~7 416 — J b i 5 — €~i1 .51/ —1t1 4—?1o .324 ..~~b 13— 21t , 326
—1 612-21b 329 -16 11—21 ~ 3i e~ .16~ 0’~~~O 334 .161~~~22� 339
—1 6n8—224 .540 -lbt /— 2- - i 3’3 —160c — 23 0 .5~ 4 ~~~~~~~~~ 3~~1— 1604—2 3? 360 — j 6C 3-2 4~? .5~~ J — 2..247 3. . jb~j j — ~~52 /
—1 600—2 61 / —159 9—2 79 IQ —3.598.281 1~ .159/~ 292 11
— 1596— 307 1? — 1595— 423 14 —3.59 4—3 37 15 .j59-S—i6~’ 17
— 1592-393 1/ -j5~~3 . — 4~i~ 21 — 1 5 9~~— 4 u 0 ~o .1~~L’1~~’~0u 43
—i 58ts—3~ b 74 — 15F/-35~ 1~~

4 —t5 ~~b— .$33 229 .~~5~’5—.5ij 239
—15~ 4— 29~ 24L — 1 3 ~ 2r~ 240 —1t ~~~—2/4 240 .3.5~~j—26b 240
— 1 5 F 3 0 — ? 5 7  24U — 1579— 250 ~~~ — 1S/o— e45 .~4 2  — 15i 7~~23d 244
— i 5 7 6 — � i 5  2~ J -1575— 231 4/ -15/4—227 ?~ 2 . 15/ 3-22 5  25?
-1572-224 2~ 3 — 1571-222 259 -15~~0— 2 22 2~~0 •15~’ 9 — 2 ] 8  2~~0
—15 68— 217 265 — 1~-~~i —2 1 ô  2~~1 — 15~~6— 217 2/1. . 1585—2 16 2 74
— 1564—216 278 — 15 6J—2~ / 279 —1t ,~~~—2 17 ?8� — 1561—2 15 ~~i7
1560 214 2 87  — 1 5 ~~9— 214 2~~1 ‘1ti~~d 2 1 2 c 96 .15~~7 11 2 96

—1556-2 1)9 299 -1555-20~ 3U —l5~’4.?U7 .510 .15~~5-204 .509
—155 2—2 a 2 31 4 — 155L— 1 9~ .S-~5 — 1 5 ’ o — ~ 97 320 — J 549.3.94 428
— 1548—192 .5.5.5 -15~~7— i

9o 336 —15 46~~.89 3.37 —i 545—1 bb 344
—~~544—~~85 452 —15 43-184 352 —15 42—1 63 .557 .~~54 j ~~~e7 1
— 15 4 0— 1 8 1  3. — i 5 3 9— 1~~2 2 —1 5 .58—1 8 1 8 — 1 5 3 / — 1 8 2  11.
—~ 536— 184 13. -1535- 186 13 — 15.5 ’v — i ó 6  20 .1533- 189 21
—153 2-192 21 —15 31-194 2 —i5 $~~— i~~7 22 .1529—201 22
-1528—2 06 28 -152 7-212 29 —1~ 20.216 29 .1525-223 35
-1524—229 37 —jS ?3-2 .S 1 38 -1~~�2— ? 44 39 .3.5?~~-~~55 43
.3.520—282 ~b 1519—2 74 ‘~9 —1518.284 52 .1511—400 59
—153.6—3 13 60 —1515—3 2 7 6? —153 4—~3,3 4 10$ .1553— 338 121
—1 512— 333 132 — 1511—325 1~ o —15 10— 315 86 . 15 0 9— 3 0 8  171
— 1508—295 1b4 — 1507— 291 ~t 7  — 1 5 L 6 — 2 1’l 188 . 1505 — 2 8 0 192
— 150~~—2’3 192 — l S r 4 — 2 7 u  i~~3 — 1~~~2~~2 t 7  197 . 15 ( 1 1—272  197
— 1500—2/4 197 — 1 499—276 3.96 — 1498—2 78 .198 .1497—284 200
—1496—290 199 —t4~~~— 2? 9 2(0 — 14~~4—3oâ �(J U — 14 9 3 — 3 2 2  d Ot )
— 1492— 332 200 —14 91—352 197 — 1 4i~~— 3 6 7  191 •14~~1— 3 7 7  185
—1488—3/6 17.5 — 148/— 361 14/ —1486.340 130 . 14 8 5— 3 13  110
— 1464—300 101 —i 48J—2~~, 94 —1462— 271 92 .1481—259 85
—1480—250 83 — 14 7~~— 2~~1 83 — 1 4 7 6 — 2 3 6  78 —1 471—230 74
—14 7 6 —2 15  73 — 1 4 7 5 — 2 2 o  7/  — 1 4 / 4 — 2 18 77 .14/3.216 75
— 1472—213 75 — 1 471—212 ?/ —1’.~~Q— 212 77 .1489.212 /7
— 14 6 8—21 1 81 — 1 46 1-2 1/ &1 —1 4~ 6.217 85 .3455—220 88
—1464-222 88 —1463—224 9~ —j.4t2—229 93 .3.481—232 97
— 1460—2 33 100 — 1459— 23/ lob —1 4~~b—2 4~ 118 .i457—2~~3 125
—1456—243 145 —1 455—2 42 1~~

/ — 1454—239 148 .14,3—233 159
—1452-229 187 — 1451— 224 3.68 —14 t0— 21.9 174 .1449-214 i77
—1448—212 179 — 1447— 203 188 —1 4~ 6.3.99 190 •j445.194 191
— 14 4 4 — 1 9 0  19.5 — 144 . 3 — 3 . 8 7  19/ —1 4~~�.183 201 .1441.180 2 04
—1 440—1 79 205 —1 439— 3 .78 2(1 7 — 14 3 8 . 17 7  209 143’ 170 211
—1 430— 1/8 216 —1 435—180 218 —1 4 .54—1 8j 217 .14.53—1S4 220
— 143 2—1 8 5  220 - 1431- 188 22o — 1 4 ’ o — 1 9 1  2 7 1  . j4 2 9 — 19 5  228
—1 428—200 227 —1 427—207 227 —1 4~ 6.2t2 227 .14e5.220 2.50
—1 424—2~ 1 2 2  —1424—239 233 —1 422— 749 235 •i421~

264 242
—1420—276 240 —3.419-290 252 —j 4 1 8 .3 tj 5 257 •~~4 17- 325  272
— 14 16— 4 4 1  286 -1415-343 .302 - 1414 .336 318 .141 4— 3 14 34 5
—1412—304 .356 —1 411— 288 2 —1 410~~217 12 •1 4U9.côB 14
•1408—202 15 — 14ii7—255 19 —14~.b—2 52 19 .1405 249 1.9
.1404—248 19 — 1403—2 47 19 —1402.246 3.9 .1401.249- 19
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— 1 4 0 8 — ’ 5 2  19 — 1 3 9 9 — 2 5 4  19 -1.5~~8 — 2 5 8  19 • 3 3 9 / — 2 (  2 19

~~ - 1 3 9 5 — 2 r 7  It — 1 3 9 4 — 2 7 2  i~ - . s9~~— 2 , 9  15
- 1392 -2 b .5  5? — 1 3 9 1 — ? r S  ~t -1~s v U .2 ~i1 4 •ii~~9—2 9.~ 36t)138 t i -2 ’/  34 7  — 1J~~/ — 297  331 - I 3 U 8 — 2 9 7  i~~1 .5 i~~5 — 3 0 1  i /O
— 13~~4 - 2 9 b  $1 5 ~ 13~hi~

.2 9 /  i i i  -1.~~- ”2 9 5 29/ .53~~1-2 9h  295
— 138 0—2 9/ 292 —i.~7’~-3( 2 ?~~1 —13 /8— 3k I 26o — :.5’7— 3c9 284
— 1 3 7 6 — 3 1 2  2t~1 — 13 15- 32 0  22 9  — 1 3 7 4 — 3 / 9  276 — 1 3 ’ 3 — J ~~0 27 1
— l$ 7 2 - i~ 9 268 — 1 3 7~~— J C b  26.3 - i 3~~~—3 ~~ / 54  .1i~- 9 — .593 2~~9
—1 368—3~~2 2.53 —1 3~~Y-37� 2~~3 — 1 3 0 6 . 3 4 9  178 .1365.323 150
— 1 3 6 4 — 3 0 9  138 13t .S—~~c4 1~~5 - h f  2 .26 1 128 .13b 1-2c ~9 125
— 13 60—256 125 -1359—250 122 —1 3~~8—2 43 ~.20 —~~35/-d39 119
— 135 0—2 35 118 — 1355—232 117 —13~~4—230 .156 —1 .3~~.3—/25 115
— 1 3 5 2 — 2 2 /  u S  — 1351— f i l l  114 — 1 3 5 U — 2 3 2  113 —~~~~‘ V — 2 ô 4  113
— 1 3 4 8 - 2 3 7  117 — i..’~~’— 2 ~ $ 11? —3 34 t ~— 2 ’~9 11? — 1 3~~5 — 2 ~~6 111
—1 $4 4— 2~~ 111 — 13~~3—/7b 111 —13 ’~2— 2~~8 ~i11 — i ~5~~i — i 04  15 0
— 1.5 4 u — 3 4 5  111 - i 3~~~— 3~~i 11/ — 1 3 3 o  5’) 9 120 .13 i7— ~~0 O 1/0
- 133 6— 3 94  23k’ — 1i~ 5 — $ 3 2  265 — 13~~~— 3~~7 /65  — 1$~ 3 — 2 ~~ 28 5
— 1 3 3 2 — 2 6 3  2dj  — 1 3~~i-2 54  26 3 — i i ’ 0 — 2 ’~5 2~~3. 13?9 232 28 3.
332 8—226 flu — 1327— 220 flu — 1 3~~6— 2i4 /6 3. —~~3�5— 23 (3 281

— 1 3 2 4 — 2 0 9  281 — 1 3 2 3 — 2 0 6  281 — 1 3 2 2 — 2 ~~4 281 •13’.1—2U 5 2 8 j
— 1 3 2 0 — 2 0 7  201 — 1 $ s 9 — ? 0 9  281 — 13~ b— 2 i 1  26 1 . 13 1 / — 2 1 6  2~ 3.
—1 316-219 /aS -1315— 229 285 — 1 3 1 4 — 2 3 5  26 5  — i 3 ~ 3-240 268— 1312—2 53 29.3 — 1321—fiS 297 — 1$1 —278 3Li. •13 U 9- 2 9 4  301
— 13ob— 31~ $10 — i 3c~/—i ~ i .52/ -1.3u6— 335 335 —1 $L5— ii l 12
— 13 0 4 - 3 1 6  43 — 13oi—2~~9 54 —13l )2~~2~~4 57 . 130 1—2 6 3 ~6
— 1 3 0 0 - 2 ~~3 75 — 1 2 9 9 — ?~~4 7 /  — 1 2 9 8 — 2 3 3  77 . 1 297— 2 2 7  78

12 9ô— 2 ~~2 /9 - 1295-218  8~ -1/ ’~4-2 16  8( 3  — 1 2 9 3— 2 15  6j
- 12 92— 2 15  61 - 129 1— 21 6  61 — 1 2 9 0 — 2 1 9  62 .5289—220 62
—128 8—226 82 -12b 1—229 82 —1 2~ 0—2i 8 62 .1265.245 62
-128 4-252 82 -1?~ 3—2~ 6 ~~ -i2~ 2 218 83 .1261.269 83
— 12 8 u — 3 1 /  hi — 12 7 9—33w 83 —12/8.368 6 1 .I2~~7 — 4 0 u  79
— 1 2 7 6 — 4 0 0  78 — l2 / ~~— 4 C 0  7b — 12 ‘4—382 72 .1273.362 72
—1 2 7 2 — 3 3 6  68 -1271-i22 66 - 1 2 7 u — 5 i l 0 86 .3 .269 .29(3 65

12 6b —2 b O 66 — 1 2 6 7 — 2 7 4  74 - l f l b — 26 8  ~2 . 126 5—2 6 2  143
— 1264-256 251 — 1263— 253 26$ — 1 2 6 2 .2 5 4  2~ 3 .1261.254 263
-1260-254 203. — 1259—2 52 262 —1 2~ b— 252 261 .1257—256 259
— 1 2 5 6 — 2 5 4  ~~~ — 12 5 5 — 2 5 3  2~~4 - 12’4.253 2~~0 •12~ $—253 2~ 7
—1252-?~~3 2~~

4 — 1251— 251 239 -l250-2~~1 236 .1249—255 231
-1248-253 228 —1247—2 56 227 — 1246— 259 226 .1245.262 2/5
— 1 24 4 - 2 8 7  224 — 12 4 3 — 2 7 6  223 —1242.261 222 .12~ 1-288 222
— 1240— 303 222 — 1239—313 222 -1238.~ 32 234 .1~~~7-i~

4 243
- 12 36 - 34 9  257 —1 235—348 ~ 75 -1254— 333 26 7 . 1233-$?0 29 1
— 1 23 2 — 2 9 5  .508 -1231-282 31.3 -12~~0—2 71 413 .1229—256 315
—1228—248 319 —j 227— 2~ 2 320 — 1226— 234 322 •1225—229 3~~4
—122 4—224 328 — 1223—221 33Q — 1 2 2 2 — 2 7 0  i3a .1221.218 33i
— 1220— 217 .332 —1 219—218 335 —1 218— 222 .536 •12~~/ — 2 2 4  338
— 1 2 1 6— 2 2 7  .539 — 1 2 1 5 — 2 3 6  ~5 6 /  — 1214— 243. ~~~ 

.j~~~$.248 351
— 1212— 2 6 1  5 — 1211 —2 7 1 5 — 1 2 1 0 — / r O  12 . 1 2C 9 — 2 9 7  19
— 1 2 0 8 — 3 0 6  29 — 1 2 0 / — 3 1 6  49 — 1 2 1 6 — 3 1 5  71 .j 21’5..310 83
—l204-2~~2 111 — 12 04-281 127 -1202—2/0 134 .1201.256 137
-1200—249 144 —1 199—241 151 — 1198—2 32 151 .3.197—227 151
—11 96—223 158 —11 95—220 182 -1114.219 162 .11U3.218 163
—1192—216 167 — 1191— 221 167 — 11~~0—223 168 —1169.225 176
—1188—230 i7~ — 11 87—fl? 18u —1 1’ 56 — 2 4 1 182 .11t~5 .d46  183
— 1 1 8 4 — 2 5 2  ~9/  — 1 18 3— 26 3 .  j9 9 — 1 18 2 — 259 202 .118 1—273 214
— 1180—2 7 8 232 - 1179—279 ~43 —j1~ 8—277 257 .1177.272 273— 1176 —2 6 6 278 — 1 1 7 5 — 2 0 3  261 —1 174—252 296 .11/3.250 295
—11 72—245 302 —1 171—241 .511 —13.70.240 310 .3.189-24~~ .314

124 



—1168- 39 31o — 1 1 6 7 — 2 3 9  .523 — 1 1 ’ 0 — 2 ’ ~4 325 —11~~5 - 2 4 5  .336
— 1164-249 ~5 3 7 -1163-25, ‘551 1182 / r O  .553 e11M e~6 5 .559

116 tt —?69  lb — 115~~— 2 7 4  / 1  —1 1 -t  — �~~? 31 —1 3.s/./o9 ~4
—115 6—2b~, ~1 — 11 35—2 (1 ~ ‘~~‘ —1 15 4— 2 5~. 69 —11~~i—24 / 98
— 1152—?~~U 101 —11 5 1 —/ 33 1~ S — 1 1 ~~1 — ? ~~4 123 — 1 1 ’ t’— f i U  3.2 1
— 11 48—216 12/ — 11~~/-2’ 2 i3 i  —1 14 6—2~~h 1’8 —11 45—20 / 1.6
—1144—/u8 118 — ii~~i—?’ 5 1~~

b —13. 4/./ 4 156 .13.’1—21j9 158
— 1 14 u— ? L  “ 1~’i .-11 3 ‘ — 2 1  5 1 ‘~~~ — 1 1  36—2 1? I~~4 — jll ‘—216 1~~4•1j 3 b— ~~3 b  161 — l 1 3 5 — ? ~~d 196 — 1 1~~4 — 2 t 7  i90 — i 1 3 3 — / i /  199
— 1 1 3 2 — 2 1 3  / 2 0  — 1 1 3 1 — 2 ) 1  224 — 1 1 3 ( 3 . 2 1 8  2?6 .11?9.2r2 24 3

2’~~ - 112’- 19~ 2~’t.j — 1 1? t — 1 c ’ 9 (
~5 — 1 1 ? 5 — 1~~? 2 t 6

— 1 1 2 4 — 1 8 2  207 — 1 1 / 3 — 1 7 9  27c ’ — 1 1~~~— 1 / o  2 / b  . 1 1/ 1 — 17 5  219
— 1 1 2 0 — 1 7 4  2~~/ — 11i~~— i’5 2~~ — 1 3 l b — 1 7 9  / U Q  ~ 11 l/ — 1 7 6  291
— 1 1 1 b — l~~3 29?  — 1115— 111 5 / 98  — 1 1 1 4 — 1 v ~5 3~~J — l i i  3 — 1~~1 3(~8
— 1 1 1 — 19 7  .5UU —11 11—2 ~~u ‘51 / 111 L~— f l 6  5~ 1 . 11ü9—21 1 32 7
1108—212 345 — llo /—21 4 i~~ —1 1’)8 2 53  8 .111,5—/ Sb 21

— 1 1 0 4 — 2 0 1  .58 — 1 1 0 3 — 1 ~~/ 4.5 — 1 1 J 2 — 1 9 3  ‘~s .11~~1— 16 3 57
— 1 1 O U — i lO 63. — 1 u 9~~— 3 . 7 2  ~ 1 — 10 9 6 — 16 6  16 . 1 ( 3 - 7 — i f i  8 j
— 1 0 9 6 — 15 9  142 — i~~9S—i~~ 64 —1 L~~’—152 ~0 —1 U~~i—1S1 92
— j Q 9 / — ~~49 96 — 1u 9 1— 15L  1( 0  — 1 ( 3 9 ( 3 — 1 5 1  102 — 1 U ’~9—15 i  111
—10 88—lt ’b 114 — 1 081— 15 9 114 — i 0 ~~8— 1 0 2  120 .1Ut’5.1~~0 126
—1 0 84—1/1 128 —j08~~— 3.76 132 —1 U~~�— i61 1~~2 .1(

3r 1—16/ 1~~5
— 1080—190 i~~

9 — i 7 9—i~~2 i~~3 —10 / 8—l ~~3 1~~4 —1 U /7—1 8o 166
1076— 1b i  i~~’ — 1 ) 75— 17 1 2~ 2 —1~~7 4 — ~~ô9 211 .1(31.5~~161 2?~

— 10 7 2 — 1 5 4  22 9 t 0 7 1 148 230 — 1 ( 3 1 U — i~~1 238 — I U~~9 — I 3 6  ~ 43
— 10 6 8 — 1 3 2  ?5~ — 1 ( 3 6 1 — 1 3 1  /Sj .  — j I ~i8.1?f /52  .10~’ 5 — 12 J  257
— 10 6 4 — 12 1  264 — 1U 6~~— t 23 fl4 —1 l~~2—121 289 .1Ll ’~’1— 121 ~ /0
‘106U 124 2~~u — 105 9—3.25 277 — 1 0 b— 1 2 8  e 7/  — 1 U ’ 7— 1 $ 1  6 1
— 1056 - 138  2 3  - I ( 3 5 ’— 1~~ 

26o —1~~’~~— i~~3 /94 — 1053— 14/ ~95
— 1 0 5 2— 152  304  — 1 u 5 1 — ~~5’~ 315 —1~~5~~— i’ 7  316 — 1 U~~9-15/  .~~ 6
— 104 8— 1 52 .S’55 — 1u 4 / — 14 b  .552 — 1 0 4 6 — 1 4 2  .359 ~ i u4 5— 1 3 ’  3
— 1 0 4 4 — i J O  25 — 1 0 4 3 — 1 2 6  3Q — 1 0 4 2 — 1 L 9  33 .j Lj 4 l — 1 iS  45
— 1 0 4 0 — 1 12  45 _ 1 U 3 9 ~~11i h 48 —1 0 J8 ~~1i4  49 .1Q~~/—1 fl1 5~
—1 030 —99 56 —103 5 — 9~J 5/ 1(3.34 97 59 10.i$ 9/ 65
103/ ili U 88 1u31 1’).3 66 — 1 O - ’ u 1u5 14 .j~j~~9.1(3b 64

—1028— 113 83 — 1 0 2 7 — 1 1 /  9i — 1 0 / 8 — 1 2 4  92 .j ’ J ? 5— 1 2 8  iriS
— 1 0 2 4 — 13 5  115 — 1 0 2 3 — 1 4 2  115 —i 0 2 2 — 14 4  1-5 2 . 1( 323 — 14 8  15 2
—102 0— s 4/ i~~5 •j~~i9—j43 160 — 10 1 8 — 1 3 5  j67 .1u17— 130 189
—1016—120 191 — 1015—11 4 /04 —1 014.107 /04 .1013 — 99 215
—1012 —~ 4 222 —1011 -90 222 -1010 -65 225 .1009 -80 233
—1008 — 7~ 233 — toO? —7 8 234 — 10J6 — 74 244 .lu’i S —74 /45
—1004 —15 245 — l u o 3  — 7 s  25.5 — 1 ( 3 0 2  — 8 0  254 — 1 U~J1 —~~~ /54
—10 00 — 86 28(3 —9 9 9 — 90 260 .998 ~95 27~ —9~~/ — 1 O 1  / 78

— 9 9 6 — 1 ( 3 8  2/8  —9 9 5- 1 13 288 .994—1 20 293 — 9 1.3 — 12 4 / 94
—99 2—129 311 —9 91—131 .35.3 .990—128 322 — 9o9— 123 .S’O
— 988—118 342 — 981— 113. 348 .9d8—102 8 .9’~5 — 96 21
—984 -89  24 —953 —83 J~ .982 —78 43. .9lj — 7 4  41
—980 — /Q 48 —979 —68 52 .918 — 65 53 .977 — 64 59
-976 -83 59 —975 —o i o’ .9/4 — 65 67 .9/3 -69 67
—972 -7/ 72 —971 — 74 60 .9/(3 —19 86 .959 — 8 2 85
—968 —8 / 100 — 96/ —92 106 .986 —96 116 —965 —99 135
— 964—jul ~37 — 963—11Th 148 .962 - ‘4  1’S •9S 1 — 9 0 166
—960 -d4 179 —959 —78 i~~1 

.958 — ‘2 3.87 .957 —66 j97
— 956 —58 202 — 9~ 5 —34 / t i4  . 9 4  —48 212 .95.3 -44 215
—9 52 _ 4 Q  219 —9 51 — 3 /  2 27  .95u — 3 5 228 .949 —34 2~~9
—94 8 — 3 2 234 — 9 4 /  —3 2 236 .946 — 3 3 239 .915 -35 /48
—94 4 — 3 9 246 —9 4 3  — 4 /  / 4 7  .94/ 45 253 .94 1 —49 2 54
—94 0 —~~4 59 —939 —6 0  267 .948 — 7~ 26 7 — 9 5 7  -~~~~ - ~72

125



— 936 -19  / 6 5  -9~~5 — 1 1  ~~~~ ‘~~ ‘~— 1j 8 e~~~ 9 ~.~~ 114 308
—9 32—3.16 .52/ - 9 3 1 — 1 1 2  $3~ 9 3 Li - 1 9 $~~ — 9 2 ~ - 17  6
—928 — ‘i 2 1 — 9 7 /  - 6 ?  26 —~~28 — 49  .59 ~~ /5 ~~~ 43
—9 24 —29 44 —92.3 — ? u  5 (3 — 9 2 /  — 1 1  ~ ,7 — 9~~1 — 1  57
— 9 2 u  U 58 — 9 1 9  8 ~1 ~18 11 6~ — 9 1 7 16 64

916 2 j  6/  — 1 1 ,  2’s ó î  p9lt. 29 o~ .9:3 32 69
—91 2 .55 69 — 9 3 3 .  314 1~ 91L ~ 0 14 — . ‘j 9 4 / 14
— 908 44 74 — 90/ 46 16 — 9 J ~’ 4 7  16 — ) 0 S  49 76
—904 49 78 — 9C.~ 49 76 .9u~ S~ lb — 90 1 .  50 79
— 9 0 U  46 79 — 14c .9 ‘~ / 014 .~~9d 4~~ 11~ — 8 9 / 46 /9
— 89o 45 79 —b 9~ 4/ ~~ ~~‘. ~2 60 .693 4 ( 3  8~
—8 92 47 19 — 6 9 . 38 18 .~~ 1~~ 33 76 .869 31 79
—686 28 ~/9 — o 8 /  26 79 —1486 23 79 •6~~S i~ 7/
—86 4 15 71 — 8 e .  i~ 77 — e~’2 5 77 .80~ 3 78
—88 (3 —4 73 —87 9 —11. 13 — b / c ~ —~~ ~ 73. — o / 7  —2 8 7c
— 876 — 35 7(3 — 675 — 44 ô9 .6 1’s —

~~~~/ 
6 1  —~ 7~~ — 6 /  ~.o—8 7/ — / 6  84 — 1 4 7 k  —~~9 6~. ~ 6 / 1j — 1 U b  57 .t69.119 52

—8 68—139 4j —ü~~J-i~~i 2~1 . h O O — 153 2 ‘~~~~~j 4 /  34/
—8 64—3. 23 415 -6e3— ~~i3 30/ .E6~ -~~4 .302 —~~~]. — 8 s  / 9 /
—860 — / 4 /9u —145 9 —

~~~~ / ~d9 .L~~6 -
~~~ / c ~ 4 .r~~~/ -55 26 .3

— 6 56 — 5 3 .  2b2 — 8 5 D  —~.7 / 75  .o S ’ - — 4 4  2 / 5  •~~ 53  — 4 3  / 75
— 852 — 42 2~~3 — 8 5 j ~ -4 /  /~~? 850 —~~2 2~~i — 5 4 5  — 4 6  /o7
— 1 4 4 1 3  — 49 26/ — 14 47 — 51 /~~r ~~~~ — L’ 7 / 6 4  . c 45  —~~1 2~~2
—844 — 66 261 — 1443 —~~1 / 59 ~~~~ —~~2 / 5 ( ~ — 8~~i — 8 9  255
— 6 4 0  — 9 8  254 — 8 3 9 — 1 0 8  /4 9  c~~~— 12~ / 4 3  — 837—1 40 234
— 8 3 8 — 3 . 5 3  2 2 7  — b 3 5 — ~~64 2 17 .83~~— 171 i9~ — b 3 .~— 1f j  ihi
— 632-t’2 163 — 1 4 3 1 — 1 . 36 ~47 . l -3u~~12b ~3 5 .be9.11ô .i 28
—0 28—107 121 — 1 4 2 1 — 1 0 1  115 •~~ ?b — .~o l u E  — 825 — 91 108
— 8 2~ — 8 6  1(3/ — 8 2 4  —~~.5 ~d .8?? — 6 1 97 ~~~~ ~ 

94
— 8 2 0  —~~3. 9/ — 13 19  —~~2 9i — b i b  — 36 ~~ — 8 17 —89 86
— 818 — 9 2  84 — 8 3 . 5  — 9 6  6 /  — 6 1~~— 1 o 1  8~ — 6 13- 107  /7
—8 12— 11/  69 — 8 n — 1 ? 2  66 .(~1u— 3.29 60 .809- 135  54
— 8Qd—1 4~ 45 —~~0 / - 1~~’ .56 — 6 o 6 - . 14 7  13 ..dU5.145 2
— 8 c 4 — 140 ,55~ ~ f 1 c3— 13o 3 4 4  .6~~/ — 3 . .~g 334 .631— 125 .528
— b Q ~~—~~d~ .325 — 7 ~~~—~~i5 3 2i.j — 7~~h— 1j 9 314 — / 9 7 — 1 0 6  $ 12
— /96— 1 (34 309 — 7 95—104 .554 m/ ~~” — 1 u 0  3 ( 3 /  .79.3 99 01
— 79/ — 99 / ‘~~ — 7 9 ~ — 9 9  2’~4 — J ~~~— i u i  / 9 2. . 7 8 9 — 104 2~~8
—18 8—1~j6 2O/ — 7 8/- ifl~ /~~0 .7 o8 — .~. 13. 2 / 8  — 185. 113  27 3.
—7 84—~~1/ 265 — /83— 3.2(3 2~~9 .707.1/2 252 781.125 247
— 760— 12 6 241 — /79— 3.76 2.5Q — //6.i~-9 224 //7—1 28 ~2 0
— 776—1 25 2 15 — 775—123 2 (37 •7’~~— i ~ .i 1~~8 ? 13 1 3 1 4  194
— 772—117 3.87 —7 71—1 17 113 2 — 7 1u—118 176 — 7 •’S—i: s 174
— 7 6 8 — u s ~7i —~~~‘— i 1s 3.n9 — / ~~b—1 16 168 . 76 5— 1 2 0  1h3
— 764— ~~23 3.58 — / 6 . 5 — i 2 4  j 5 4  . 162 . 13 0  148 ~ / s~~—~~3.5 142
— 760—h o j3 b -15

~~
—
~~~o i3u . / 5 8 .3 .4 4 125 / ‘7 150 119

— 756—1,4 11/ — 75,—15ô 109 ./~ 4— 3 . 9  105 .753— :61 97
— 752—182 8/ —1 5 1—1 60 ~~ •75u—lSó 89 . 1 4 9 — 1 5 3  59
—748—jSj 5~ —1 47— 148 4(3 .14t—145 31 •7~~5—1 4o 16
—744-jid 11 —7~ .3— 13~ 

/ — 7 42—1 33 4 .141—131 .560
— 740—129 358 — 739-12M 354 •73~’—1 28 3sO — 7 . 3 1 — 1 2 9  .5~~8
— 738—3.31 346 —735-j3j 343 .734.~~34 438 . 73 3— 134  .3 7
— 732—3.36 332 — 733.—j 36 329 . 74 j .~~37 .526 .729—137 323.
—728—3.38 .31/ — 727—i3~ .514 — / . e — i . 5 9 310 .725—139 405
—724—1 39 301 —72 .5—3.39 2~~7 ~ 7~ 6—3. 38 / - ) (3 — 7 2 1 - 1 3 6  /~l7
— 72u—136 2~ 1 ~/j9—j35 2 7 7  .718.136 2/3 .117—139 /66
— 7 16—1 4 U 263 — 7 1 5 — 14 1  258 .714.3.44 /53 — 713— 145 /~~1— 7 12 —1 4 8 246 — 71 1— 15 0 243 .13.u— i53 242 .709—157 /38
— 7 0 8 — 1 8 4  232 — 7 0 7 — 1 6 1  228 — 706—1 72 222 .7U5.17~ ~18

126



/1~ — / 14 3— 3 -  ~ ?~~4 • /u ~182 I ~ 3 . /u j-  ~~~ 1i~9
— 7 0 0 — 1 / 1 3  lh2 _ b rI~~_ 1  / 5  17 e • i ~~~~j ’~9 3.~~t 6 “ i i (  4
—6 96— ibu 1~~3 —e’0~~— j 5ô ~~~ •~~1’4.1~J0 1?/ — 6  ~3- 146 1 23
—69~~— i~~3 1

19 — 8 ’ 1 — 1 4 J  114 —~~~~ — 13~ 1 i~ — ô 5 ~~— i~~o ~ 1(3
— b b b — 13~ 10~’ — oe i—3.3, 1J~ ~~~~~~~~~ 1J3 . 8 6 5 — 1 3 6  99
— 8 6 4 — 140 98 —~~~j — 14 . 5  ~~) p5~- 2  — 146 9 j  —
— 6 6 0 — 3 . 3  MI — 8 7 9 — j 8 ‘.4 — & / c — 1 5 3  1, —~~7 1 — i ~~6 77
— 678— 1/4 ~~ —~~7-’— 1~~

/ ‘J — ‘.:j4—j.-~l 7 .~ — 6 I 3 — 3 .~~3 ~7
—6 7~~—~~~3 2b —~~71—1 / 2 3. • 6 / 5 — 1 7 5  8 —~Y ,—1 7j 4
— 6 6 6 — 106 359 — 6~~1— ~~~j ~~~ 

.u o 6 — 3 .~~7 35/  — 8 6 5 - 1 5 3  .547
—6 (4—j~~14 .544 — ô f  4 _ 3 . 4 5  .3 p O r . ... . . 1 4 1  3.52 ..561..1$9 33 ;
—6 6(3—~~314 .534 — 65 9—13/ 3’~~ .b~~~- 137 329 — 8 5 1 - 3 . c /  . 32 7
— 658—140 .5?3. — 655— 143 3’~3. — 6 7 ’ ... 145 319 .~~~3 — 1 ~~9 3 16
— 6 5 2 — 3 . 5 2  .513 — 6 5 1 — 1 6 0  .Slu .65(3~~3.64 3(35 .t 69—i” 9 .500

64 8 j 1 7 / 9/  6 4 1— 1 & 1  2~~5 . 6 4 6 — 1(3 4 / i t  .61. ; — 1 r ~t, 47~
—6 4 .— 3. 9 (3 264 — 8 4 3 — 3 . 5 9  / 6 4  . f i 4 / — j L~3 /3~ — 5 4 1— 1 7 6 /$~
—6 4~~— 1/

4 220 — 63’~-3.69 /21 — b3 .— 3.~~5 /~~5 — 53 7— 150 c’ u9
— 6 3 8 — 3.56 / 05  — 6 3~~— 3 5 �  2 0?  . ; jt _ 1 ’47  197 — 6~~3 - 14 6  3.9 7
—8 32— 144 ~~~ — 63 1— 1 4/ 3.~~8 — 6 .~i,—1 42 186 •b2 ~~— 1 4 ~~ 104
— 62o—1 43 181 — 6 2 /— 3 .4 h  1~~~~

/ e o 2 2 — 3 .~~j  ~73 .225.153 1/0
— 624— 1 57 ~~~ — 6 2 3 — i ~~3 164 — b / 2 — 1~~8 i~~9 •b~~1.173 159
— 62u—~~79 156 — ö 1 s — 1 3 ~ 150 —~~18.3.~~J 1~~3 — t 1 i - 1 9 9  j 4 i)

— 616—204 ~38 —61 5— /lj 11.4 —
~~ ~A— 2 1a 1(38 — 613 .21(3 11~ 4

— 6 1 / — 2 ~~5 9 — 6 1 1— 2 0 1  7 14 — 2 1 ( 3 — 3 . 9 6  7~ — 8 ) 9 — i S u  6 8
— 6 0 8 — 166 54 — 6 0 / — 1 6 2  49 — 3 0 8 — 1 7 9  48 .6J~~.3. 77  38
— 6 0 4 — 1 7 2  /9 — b 0 3 — i 7 �  ~8 — 6 J 2 — 17/ 2/ —oil .172 1.9
— 6 0 0 — 1 / 2  23. —~~9’ , — ~~74 23  . 5 9 e — 1 7 9  13 . 59 7 .3 .6 Q  1~
—5 98—3.64 16 — 5 9 5 — 1 9 1  11 m

~~~~
-J ’

~~
— 1- 1 6  ~ — s fl.2~~7 5

— 5 9 2 — 2 0 7  5 — s c i — ~~is .s •59f .~— 2 / 4  3. ..~~d9 /3 / 36 Q
— 5 8 6 — 2 4 3  455 ~ 5 & 7 — / 5 3  35j  .5~i t — 2 6 5  .5~~0 .585~~/ 7 3  3.39
—584—2 /5 9~ — 5 8 . 3 — 2 1 8  2143. .562.2/S 312 — 5~~i-272 214 9
—5 80—2 03 278 —5 7~~— 2 6U 

277 ~5/ 6.257 2~~2 ~~s 1 7 .2 5 (3 / 55
—576— 24/ 256 _ 575—/45 245 .~- ‘‘—2~~2 246 — 5~~3— /4O 247
— 572—2 4 ,3 d~~1 —5 7~~— 2 4 ~ 24 /  ~510~~24 6  246 —~~~9— 2~~1 2 4 7
—58 8—/55 244 — 567—26/ /44 .~~3 6 — 2o 7  / 4 8  .s 5 /74 245
—5 64—2 0(3 2~~3 ~56$—286 245 .562.296 247 . 5 5 j — 3 Q b  24 7
— 5 6 0 — 3 15 /4o — 5 5 5 — 3 2 9  /~~9 .558.359 250 .5’7.36/ ~5l5
— 55 o— 3 83 ~~68 —5~~s— 4Uo /74 m5~~4 — 4 C Q  2 14 0 . 5 ’ 3— 4 C 0  /91.
—5 5/— 4u0 308 ~~~~~~~~~ j4~ .55(3.40i) 59 — 549— 361 119
—5 48—3 84 1/tI — 5~~/—3 47 3.42 .~~46—33 6 147 — 54 5 . 4 1 1  142
— 5 4 4 — 3 0 8  ~44 — 5~~s— 29 d 145 .547—2 13 142 .541.287 142
—5 40—2/9 ~47 —53 9—/ 78 14/ .53h—2~~o 148 537./68 3.53.
— 536—2 82 1~ 4 —535—28/ 154 .534.~~o3 157 .s33./63 18~
—53/—/b 8 ~5b — 531— 26’ 1~~14 ~5~~C— 2~~1 159 — 5/9— 277 158
—52 8—283 ~56 — 527—/~ 9 354 .526—297 158 — 525— 31/ 148
—524—3// 149 —523—348 ~54 •5~~~.Jb9 147 .5/1—468 144
52u 3~ 9 1~~1 —5 1 9—364 129 .SIc.34ó 114 .5 3 . 7— 3 2 8  94

—5 16— 3(36 74 —51 5—294 53 •51~~— 2~~3 42 —513./74 39
—5 3./— /6~ 22 — 511—251 22 .510—2~~3 23 .509—239 15
—5 08— 2 31 18 — SC1-232 35 .506.234 34 •sOS./39 24
— 5 0 4 — 2 ~~7 27 — 5 0 3 — 2 4 ~ 27 .5u /./45  19 — 5 ( 3 1 — 2 5 1  19
—5 00-254 27 —49~~— 2 6o 20 .4 9 6— 2 7 1  13 •4 9 / — / 8 8  .56
—496—306 29 -495—328 15 .494—35 ij 19 .493.38(j 36
—492-400 ~2 —491—4~~0 lCt .49C—398 1139 .4~49.35j 214
—488—4/3 202 — 487-306 211 .488.281 213 .485.269 195
—48 4-263 3.99 —483-248 ~24 .482.244 208 .481-237 199
— 4 8 0 — 2 4 3  2.1. —479-233 /16 .478—734 3.99 .477./3Q 207
—476—240 216 —475-234 /00 .4/4./35 200 .4/$./3~ 2 07

127



— 47/—2~~5 20~ 
_ 47j—/4~ 1~~i .4 / l ,— 2 5 r ~ 4 05 — 4 6 9 — 2 7 1  196

— 466— 2/9 1~~
) — 467-/91 1~~J •4 & ~~— 3 t ) 5 167 •4 o ~~- .323 178

4 6 4 3 3 3  3 . / /  —4 ~ ~~— 3 4 4  1:5 .467—3 .3 153 4 5 3 . 3 3 9  1 9
— 4 6 0 — j U /  121 — 4 5 9 - 2 1 9  98 .4’~r ./ 7 9  7~ — 4 ~~/ — 2 1 1 )  7 j
—456— 254 6/ —455—2 ~~4- 

‘
~~ — 454— 2 -3 7 59 • —~~53—23u 514

— 4 5 2 - 2~. 1 5/  — 4 5 1 - 2 7 4  ‘-‘5 .~~~1 4— ?d1 55 .4 4 9 ./ j 9  55
—44~~—2 1 9 

54 ~~ 4i—/l9 54 .~~46— 219 5r, ~~ 4 5.. /~’5 5~—4 4 ’—/~~M 53. — 4~~3— 232 
54 —~~~~— 238 5.3 — 4 4 1 . 2 4 6  49

4~~U c ’~~3. 4 9 4 ’ i — / l ’ 3 54 . . 3 1 4 — 2 7 3  51 . 4 3 / — 2 6 4  53
— 43~~-3o J 614 — 435— .514 5j  — 4 i ” — 34 2  55 4 3 3 — 3 7 8  ~-7
— 4 3 4 — 4 9 ( 3  67 — 4 .~1— ’ ~C 0  1/ .4iU~~4tJ 0 ~& .4 . 9 — 3 78 / 12
—42 14— 346 2~~(3 — 42/—i 1 ’

~ /~‘9 • 6 2 C — 3 J 1  �~~ 
4~~ 5_ / 1~ 9 ~ 74

— 424—/ 16 26/ — 4 /3— /73. 7r~7 ‘./~~— 7;5 / 7 6  . 4 2 j~~/ 5 7  / 72
— 4 21— 755 288 4 1~~— / 5 4  / i 4  .4 18. 75 2  4 7 /  4 1 / — / 5 9  ~~r~8
— 416—2 48 3014 — 415—2 5i ?~~3 •414— 2~~8 / 9 6  . 4 1 3 — 2 4 6  . 3 6
— 4 1 2 — 2 ~~/ 2 9 14 — 4 3 1 — 2 5 3  303  •4 1 u — 2 D1 3.~ 4 ’J~~.~~~9 3 L 4
— 4 0 b — 2 ~~4 .51/ — 4 0 / - 2 5 4  .5.~/ .4u~~— 2 ~~2 3 2 1  — 4 J i - ~~67 32 3
— 4 0 4 - /~~ 3 4 . 5  — 4 L 3 — 2~~9 3~~1 . 6 1 / — ? ~

)2 3~~1 •4 ’ i 1 — / ~~9 35~
— 4 0 U — 2 ~~7 .569 ~~~~~~~~~ j

~~ .31’ —7~~ 359  — 3  ‘ / — / ‘ ~‘1 359
— 3 9 6 — 2 5 /  .559 — .5~~~— 255  Y U  —3 ~~~— 2 - 1 4  ~~ 1 .31J~~22 2  j

~~Q
39 2 — 2 6 4  3 6 1 4  39 1 2 7 1  1 •.~9U 2 ’2  1 — H ’ ~— e ~’9 1

—3~~8—3U 2 . 1 — 3~~~— 30~’ 3;’ ~~~~~~~~~ ~~~ — 3 ~~~— 3 3 ~ i~~2
— 3 6 4 — 33o 3 / 8  — 3 8 . 5 — 3 2 6  31~ —3 ~~t — 3 s  ~~~ — .5~~1 — 2 9 /  2 / 9
— 32 0— 276 273 —3 7~~—2 ’~2 

7’)9 .$.‘b. ~~5j  / D ,~ .3/7-236 253
—3 78—/24 239 3~~5—(17 /3~j ~~~~~~~~~ 237 — . 3 / 3 . / n i  /27
—3 7 /— 3.95 219 — 3 7 1 — 1 ~~ 7 /i  • ‘ Q — : 1 4 7  / 2 7  ~~~~~~~~~ / 2 ( 3
328~~~.’9 2 5 ( 3  — 3 ’ ~i - 3 . 75 12’ ~~~~~~~~~ ~~~ ~ ih~~.i7i 2 18

— 364—3. /3.223 — 3 63—1 7 1 ~~~ “!~‘e—1 7 3 ~ 1 1 .301.175 2 13
— 3 6 9—1 / 3 22/ . 3 5 9 — j 7 /  c~~~ • - 3~~~—~~~9 ~~ 4 •3~~/.1~~1 28
—45 6—j84 202 —3 5~~-1~~ 22~ .3~~4—: ’~ /09 •3’3-:95 196
—3 5 2 — 2 L J  205 — 3 5 1 — 2 1 2  0 r  ~~~~~~~~~ 196 .3~~~.2i5 181
—3 48—21/ 3.814 —4 47—2 2~ 1~’~ •~~~~— 7/2 ~~~ .i ~~5 — 2 25 160
—3 44—2 21 3.5/ — 3~~3—/19 1”~~ 

.‘34 c 1 7  ~44 .343..23.7 144
— 3 4 0 — 2 1 7  133 — 3 3 ~~— 21~ 12 4 •~~~~— 2 0 6  1� ‘ .Ji7./~~4 130
— 336— 203 115 — 3. $5—2fl 107 .3 ~4 — 1 ~~ S ~9 . 3 3 3 — 1 9 1  106
— 3 3 7 — 3 . 9 3  9~ ..33j—3.94 r 4  — 3 3 U — 1 ’ ~d 64 .~~29 .i89 9 7
— 328—1 92 79 —3 2 1— 3. c6 10 % ~~~~~~~~~ 75 • 4 2 s — 3 . 9~ 88
—3 2 4— 195 3.04 — 323- ?UQ 95 .3~~~~2~13. 75 .5/1.204 68
— .32(3—20 7 101 — 31~~— 216 81 .3 1 1 4— 2 1 9  ~1 — 317-220 98
— 3 1 6 - 2 3 3 .  105 — 3 2 5 - 2 ~~1 84 .314—245 3.54 .jj.3../54 104
—314-289 7/ —31 1— 272 914 •3114- 94 ~“4 .~3U~~~3 Q 6  8 Q
— 3 0 1 4 — 3 1 6  108 — 3 C / — 3 3 6  111 •.S n t - 3 ’ O  10~ . 3 0 5 — 4 6 8  10 8
— .304—3 /5 3.42 —3 03—30/ 140 • 3 u 7 — 3 7 .3 j 4 5  .301.368 i79
— 3014—348 171 — 29~~— 3 4.3 3.59 .21c-354 180 .797.337 200
—296—325 ~79 — 295—332 ~/5 •294—338 1814 ./~~3.331 187
— 292—333 3.614 —2 91—3 36 1~~14 •2~~U—3 30 159 — / 8 9 . 32 8  152
—2 88—33.9 3.31 .2H—3G1 3.2s .~~c~~— 3 J8 125 — / 5— 299 10/
— 2 8 4 — 2 8 8  3 . 0 3  — 283-279 94 .282—269 87 .211—255 90
— 28U— / Su 79 — 27 ’—2 4u 73 .218—232 7 .3 . 4/ 7 .2 24  82
—276—219 53 -275—214 71. —2 /~~— 208 65 — 2/3— 202 65
—272— 19~ 

65 — /71—195 64 —2 ~~0 — 1 ~~2 64 .4 6 9 — 1 8 8  63
— 268— 184 64 .727-164 63 .266—3.d3 58 .465-181 58
—2 64— 177 66 .263—3.82 56 .282—3.62 53 463._ 3.7/ 56
— 2 60—1/7 58 —259-1~~1 56 •2,b_i05 / .2s/.185 51
— 2 5 6 — 1 86 5/ —2 55—190 ~B • / ) 4 — 3 .~~3. 4/ .2 3—196 43
—252—1 96 42 — 251—20 3. ~~ 

.2~~0—2 04 
36 .249—20/ 34

—248—209 34 — 247— 212 34 .246—21.4 29 .245-73.6 24
—2 44—2 18 19 —243-2/14 14 .242—222 10 ./41-22,~ 2

128



—2 40-241 354  — 2 ’~~— 2r~ i’~l .�3~~— 1 7  344 — 2 5 / — / t ~ ~~~-238—2 17 .5 ~5 ~~~~~~ I .~ .5:s 4 .~-~~‘I .- ? i~~ ~~~ — 2 3 3 — / i  ~—2 3 4—21 3/1  — 2 .3 1- , (j~ ~ U) —~~ .3 — 2 j 7  31 5 — 4 - ’ 9 - - 2 ( ~~
—2 2 8— 29 4 3 ) 1  — / 2 / - 7 ~~/ 3 .~ 

_ 2 / t . ./ , 1o 3 0 2  . 2 / 5-2 0 !  .~~ I
— 724— 208 3 ) 1 )  — / 2 ’ -/  5 .51U — 2 —?~~~1 2~~~~ ‘~~~~ - ‘/3? ~~~~
— 2 / 1 4 - 2 1 2  / ‘iS — 7 i ~~-/ 15 e 9 3  .71~~— 2 1 8  ~~ 3 .~~1 / — / ~~~ 29 1
— / j 6 — / eb  / (i u  — / 1 s - - ~~~ 3 79~ .2 1 4 _ 2 s /  46 9  — 4 1 3 . 4 4 7  /~j9
—2t2- / ~~

1 2~~ — 2 1 1 — 2 5 /  ~~ 8 .2 1 L — ? ~~6 ?~~ ~~~J 9 .4 7 6  / t  7
— 2 0 8 — 2 0 9  2 ” O — 2 0 / — 3 ( o  7 6 s  ../ iJ~~~~3,’4  2 6 4  —~~ J 5 — 3 ~ 14
—7Q 4— 4 (3J 29 / — 2 u . 5 — 4  n .j .538 — ?~~t— 3 ‘2 31 — / ~‘ i- 35 . 55
— 2 0 0— 3 12 59 — 3 . 9  ~- 7 9  ~~; ~J ~~— ?7i ‘1 .i’~ 1- / S o 56
— j 9 6 — 2 5 2  53 — j 9 s - 7 4 ’j  52 — j ’ ~4 / ~~ 52 1i 3 ./4 1i  

~ 1
— 1 9 / — 2 ~~~ 5~ — i ~~i — 2 3 i  4 ;  

~ 1~~(j — d ? 7  4 7 •1ri9.4~~. .4 7
— 1 8 8 — 2 1 9  ~ 6 — j 8  1-21 ,  ‘~~ .1~~6 — 213 44  . j r ; ./ n ~ ‘.1
— 3 . 8 4 — / u ?  6e~ — 1 ~~4 — 2 L 5  37 — l c ’ ,— 2 i 3  3 /  — 1 ’~ i — / J 0  31
— 1 8 U— 1 ’ ~~’ 31 — 1 7 % — 1 ? o  2i~ — 1 / ~~— 196 2 — 1 / / — 1 9 3  2~l
— j78— j94 13 — i 7 ’ - 1~~/ 10 •1~~~— 1~~h 1(3 _ 1 1 3 _ 1 k /  i t )
— 1 7 2 — 1 5 6  4 —i71-i ~”. .5 — 1 ’~~— t ~~i 3 ~~~~~~~~~ 359
— 18 8 - - I / O  358 —1~ ~-1~~5 3” —1~~t— t / 3  3 D4  — i ~~5— i7i ~~~~
—1~~4- 1b’ )  .34 2 — 1~ .5— i’S 3 4 4  1~~c. 1o3 3 .38  •121.1’,1 j~~5
— 16 9 — 1 5 7  3~~5 — 1 5 ~~— 1’ ’  3,’~1 — 1 ’~~— 1’i 3/ 3  . 1’ 7 - 3 . 5 C  32 3
156— 146 319 — i 5 s — 1 4 8  3 3 3  —i ~”~

s
~
j
~~2 3 3 . 9  . j)j . 3 .4 3 .  3( ~~

— 15/— 1~~9 .51(3 — 1 5 1—1.~8 .513 •i~~. — i34 .51/ .~~4 9 _  134 j 5 ’~
— 1~~’— 1~~/ S5~ —i~~/-- 1-~1 3~~/ . 14 2 — 1 29  .505 — 1~~5 — 1 3 i  2 % d

.~1 4 9 7  — 1~~. 3 — i 2~ 2 — 4  — i~~4 — I 2 7 d~~2 — l ~~3 . — j ?~ ~h3
— 1 4 U 125 2~’5 — 3 . 3 9 — 12 5  /~ / • 1 3 c — 1 2 8  2 79 — 1 5 7 - 1 2 9  2 / 7
— 13 8-148 265 — i3 S— 12s / 7~ ~ i3~~— i 3 ü  ~~~ — 153-12~ 2 / 7
— 1 3 2 — 1 3 0  ‘ 7 2  — 1 3 t — 1 . ~3 2 04  — 1 S 1 4 — 1~~3 2~~9 — 12~~.134 4 7 Q
— 12~~— i~~ 75’I .~~7/— 3.37 222 —1 2~~— 1~~U /55 —1 25—1 44 ~~6
—12~~— i~~ / 5~ —~~2 3 — i 4 ~ 20 J —1 2/—l ’u 2,9 — 1 4 1 — 1 5 4  ~~~
—1 20—1’s �5(J _ 1)~~~i

L J 7 S j  .ji~~~~~b4 2 4 s  —~~~7 — i 7 i  / 4 5
—11 6— 1 70 2~~3 — 1 1 5 — 1 ~~I. /~~2 — 1 1 4 — F 4 7 4 4 2  — 1 1 3 . 19 5  d

~~•1
2.5 8 — 1 1 1— 2 1 2  2.3~ .11j ? / i  2 3 7  .3.~~~-2~~/ 4 . 3 Q

—10 b—2~~9 229 — 1 1 ) 1 — 2 6 4  24~ .1 J~~.2MU 219 . 3 . ) 5 — / 9 6  2 (35
—1 (14—30 1 200 —jo4—316 171 .3.02— SJi 127 .1 J3. ./h/ 136

3.0% — S ’ I —~~4~ 1~~Ô —~~4 — 1 4 9  1 ~2 •~~7 — 1 4 6  179
— 96—154 ~7s ~~ 5 122 1~~

j  . 9 4 — 1 6 / 1~~5 . 13 —3 .t I  1s8
—92—170 152 — c l — I  ij  i~~~ ~ 9 0 — 3. ’~9 140 .19.3.76 134
—8 8—183 12/ —~~~/ — 3 . ’ 16 i 2 j  •~~~ — 1 -~i 114 .15.1.Bj  107
— 8 4 — 1 6 /  95 —83 — 1~~4 8 /  .‘i / . 3 . 14  77 .11.171 “2
—80—1 82 00 —79—i~~

/ 5/ .114~~3.5Q 53 ~~~~~~~~ 24
— 76—136 50 — 7s—~~iS 44 .14.1/6 42 .~~i— 117 ~1— 7 2 — 1 1 1  4 9  — 7 i — t J s  38 — / 0  — ‘)ô 53 — ‘ 9  — 9 3  31
—6 8 — 9j~ 2.3 — 3 /  — 3 8  2’i .~~6 —U ~ 20 .55 — 7 3  16
—64 — I Q  23. — 63 —57 ~ — ‘2 - -~3 19 .°1 —58 3i)
— 60 — 55 29 —59 — 4 9 3t, .‘~ i — 45 8 .51 — 40 42
— 5 6  — 4 3  0 — 5~ — 3 / j S ’ 3  . 4  - 

~0 59 .53 - 3 3  i~
—5 2 — 33. 354 —53. — 23 44 .2))  — .4 ~7 .49 —2 4 358
—48 — 1 6 j9 —4 / 13 37 .40 — 3.5 7 •~~5 — 8 13
—44 — 1 28 -44 —9 .558 .12 —5 34~ ~~~ 1 25
— 4 ( 3  1 22 —3 9 —

~~ 345  —
~~~~ 3 2 ~~~ 9 18

—36 7 4 —3s 7 .338 .34 3.4 9 .S3 13 .555
—3 2 11 344 — 3 1  18 1(3 •~~0 16 .560 .~~9 3.4 3 3
—2 8 21 355 —2 1 23 U .25 1.9 336 .?5 24 .142
—2 4 2/ 35/ —23 24 4~~b .42 24 330 /j 29 .5)2
—20 27 337 —19 28 33 ,,) .3.8 ~2 J~~0 .17 32 446
—3. 6 2’~ 33 (3 -15 S i )  434 .3.4 .55 3 • 13 39 334
—12 .34 .5.38 — ii 3/ .5.3.3 .1.0 52 34( 3  -9 ~~~~ .337

129



— b i ’ i  0 - 1 .3~ 33~ — b  36 .533 -s  43 .354
—4 J’3 .5~~I —3 .3s 3 .’ I. -2 37 330 —1 4 1  ~;8

U .58 3 4 /  1 .50 . s 2  2 42 ~~~ .s 4 9  3 4 7
4 .56 .534 s 4/ .54 /  0 ‘s i 3 414 7 3/ ~~~8 4~ .5 4 4  

~ 4:) .548 10 39 3 ’ 1  11 So .532
14 47 355 13 $~ .5 4 )  1.4 .5. ’  ~5 3 4  ,5 4).  3s’.’
16 .54 .53 9  17 3~ .S3~ 18 4 ) )  .554 ~9 3ô .54 8
20 .52 3.33 ?3. 3 1 35.5 22 37 3~~(3 /3 3~ .544
2 .~1 .5.34 2s S i  6 ~ 6 .$Q ,555 / 7  3)j 

~~~
?o 33 353 2~ 28 341  3 ;‘~~ .s’~ s 53. 7~ .5~~8
34 /4  .~4 / 33 23 .54/ 54 23 .5 4 7 .55 21 34 9
38 2~ 5 4 /  3/ 1~ 346 38 19 3’l 39 3. 1 .55~
40 14 ,54 9 

~ 1 17 .55/ 4/  11 3’l 4 3 10 .553
44 1’) .356 45 1 .5~~4 4 6  4 35.3 4 7 4 3

~~248 3 3~~2 41 — 1 .55/ ‘U —2 .53.3 ~1 — 5  354
52 — 6 35~ 53 - 3  .552 54 — i i  . 5 5 . 5  55 — 13 354
58 -15 .35 :) 51 — l ~ 354 58 — 2 t)  354  s9 — 2 3  354
60 -2~ 3~~4 

~ 1 — 2 1 35..’ U/ — ‘~
j  S~~6 6 .3 — 3 4  .5S8

64 - 36  35~ 6s — .31 ,5~~S “b — 4 2  35~ “1  — 4 s  .s53
68 — 49 6 ‘~ 9 — 5 4  9 ‘U — 5 7  1 / :  — 6 9  2
74 — 33 9 73 —6 ) ~ 74 — 71. 2 15 —75 i4
7o —~~J Is 7 /  — d 4  5 /8 — 8 3  14 /9  —~~7 16
8r.j — 1 J J  ~5 7 9  hi—1j 14 35’) ~/—11 3 24 93—1 2 / 15
8 4 — 3 . 4 )  / 8 5 — j 3 4  25 0 O . j 44  3 5 ~ / — 1 54 14
~ s — 1 8 0  $0 ‘59—3.76 23 ~ U— I ~~t 11 1.1~ 1 52
~~~— 2 1 U  3’~ 9 3— 43 w 2!) ~ 4 — / 4 Q  24 ~

1 5 ./ $ D  ~~
9 6 — 2~~5 78 97 —311 / 7 J  ~‘ 8 — . 3 ? 3 1i17 19~~134 2 )~10 0 — 132  215 1( 11—132 2 12 3 . 0 2 — 1 3 3  2 1 5  1 0 3 — 1 3 4  / 3 . 5

10~~— 1 3 ~ 21’ iO~~— i 3~ 215 1 J 5 — I . 5 O  2 ) 5  197 . 136 2~~
100~~13 216 10 9— 13 8  21s i i u — L i ’ 5  2~~5 1 L j_ 1 . 19 / 16
11d— 1~~J 216 i1.~— i~~/ 21~ i1~~~i43 2~~ 1; 5 — 1 4  4 19
1 16 — i s s  2 2 0  ~~

7—i 41 2/u 1 l d — :4 ~ 2 / 0  1 19 — 1 5 0  / 2 0
1?u 151 721 3.2~.— 3.53 223 2’d—:~~4 / 2 4  1, 3 . 15 6  / 7 5
124 — i ’ 7  4 / b  127— 1’~~ /214  j ? 8~~~u1 / 26  1/ /~~122 228
3 . 2 8 - 15 4 233 12 9 — 16 6  ‘/ .~~$ 1iu.~~i9 / 3 3  1.1-1iQ 2.5 4
13 2 — 1/ 2  2 5 0  1 3 i — j ~~4 2 .38 1~~4 — 1 /6  

~~o L. 5.17~ 7 2
138—1 ~~u 2~~ 3.37~~~ ’/ 2~ 7 2 ~th. ~~ 3 2~~9 1.~9—i 84 254
l~~o — :~~ 256 ~~~~~~~~ 251 3.~~2— 1’-’6 /~~U 1~~4 .1b2 /62
14 4 — i ’ 7  264  1~~~— 1’~~ 2~’5 ) .~

4 0 . I) . 6 / 1 0  i~~/ — 1 8 4  4 / 2
3.414—3.13 7 7 s  14 9 — 1 62 275 15 j — ~~8j  2 77  15 1—179 282
3 . 5 4 — 3 . 1 9 / 8 3  15 3 — i ~~/ 2~~5 ~~~~~~~~~ 2c’ 6 1 55 — 1 7 4  4 9 3

~5b— ~~/Q 293 3 . 5 / —~~~9 79~ ~~ ó— ~~s7 298 17 9— 16 8  7’) 9
16 14— 164 799 1~’ 1 i’ d  / ‘

~~~ )J~/ ioQ 301 3 . 0 3 — 1 5 9 3142
164 —1 2 7  .503 165— 155 303 16 0 — 1 5 3  3~~3 3.r .1 j 5/  .546
168— 150 . 5 °  I6~~— 149 306  3 ./ 9 — ’ 4 8  3u8 1~~1—1~~0 .) tJ 7
~72—j 45 30/ 173— 1~~

4 iQi j/4..~~43 311 1/7 142 311
17b i~~i. 311 17/ — 14 1  31? 1~~~— 1~~1J 313 ~~~~~ ~9 .3~~3
18 u—1 38  .311 1 ’ 1 — 1 3 0  312 1~~d— I.S 7 31/ 183.137 .512
184— 138  314 1.h 5 — 136 J1~

) 1C~8— I i b i~~ 1i /— 1 3 b  314
1814— 137 314 ~ ‘5~~- 13/ 3 14 1 ’ 0 — . 38 314 3 . Y 3 .~~3 .4 0  .515
1~ 2— i~~

j 310 l9 J — 3 . ’~). .516 3.~~4—I 42 ~) ~ ‘ I 5_ 3 . 4 3  .516
3.96—3.44 31/ 191— 144 .51I ~~~~~~~~ 319 1~~’/ — 1~~6 .2u
20u—1~~l .3/2 2 ’ ,1—t~~8 32” 4.i/.- ,53 3/4 2 4 5 — 1 5 2  37 5
2 04 - i ’4  325 2 0 5 — 1 5 5  32/  2 6 — 1 5 8  .5 .5 0 d07.~~” u 33
2 0 8 — 1~~2 33~ 209—1’S .33.5 21u.~~t 7  333 2 3 . 1. 1 1 9 . 53 5

2 1 2— 1/ 1 34 1 2 1 3 — 3 . 7 4 34 3  2 1 4 — 1 7 6  344 21.’—1 714 344
418.110 .3414 21/— 3.U.4 35, 2’. b — l r ’ 3 356 419.186 .356
220— 106 2 443.~~3.!.7 , 2~~2 — 1~’~e3 10 /4 ,3 .3.qrL 

~ 3.
130

- - -
______________________ ______________________ ________________



224—18 9 15 22 5— 1’ 1 7 20 2 2 6 — 1 6 5  31) 2 e 7 — 1~~4 . t’

‘ 
228—104 32 229—i~~ 

3~ 2~~U~~i!? 39 4 .3j . 3 .~~3. 4 14
232— 1/8 4]. 23. — iiS ‘~5 2-K 1 /5 47 /.‘ — 17 1 5j
43o~~~/ ~‘.‘ 237—1 09 54 2314—3. 66 57 23’)-lO’. 57
240—102 81 24 1- 16 3 .  63. 2 ’ 2 — l 5 9  64 2’~3—15b  62
2 4 4 — 1~~o 64 245-i55 ~~/ 2~~b— J 55 o7 26/~~3.53 /40
24 14— 152 68 2 4 9— 1 5 1  7j  2~’ o — i ~ /1 2~~i—i 4~ /1
252—14 9 72 253—1 49 ~3 2~~4—1 48 7 .) / 5b~~j~~14 7 5
256—1 47 lb 25/— 41 78 2514— 148 76 2 s 9 — i 4 9  76
269—121 /8 261— 153 71 204.154 ~~j 4 ’~~~155 b3.
264- 157 32 265-158 ~J., 2~ o—i bQ 84 467.161 68
2 8 14— : 182 ~ i 269—i!4 65~ 2/O lOó 89 4 / j . 3 .~~8 94
272—1/’) 95 273—3.7? 9s 2/4—1 /3 97 2’5—3. 75 100
276—1 ‘7 101 277— 1 8 107 2 7b — 1 ’ ~~ 107 2~~9 — 1 61 1 147
260— 182 3.15 2~~1—1&i i.’~ / h 2 — ) . ~4 12 1 / r  3..184 3.28
2 8 4 — 1 8 4  ~~~ 2 8 5 — 1~~2 j3 2 t ’ o— l h U  139 4!.7_j~~j 3.~~6
2814-1/9 1~~2. 2 6 9 — 1 7 6  ~514 2~~u—1 / 4  159 2ii.173 1,’.3
292—1~~9 3.69 4’93—~ ob ~~~ 2 9 4 — 3 . 6 6 j 7~ 295.164 176
296—182 j~7o 2~~/—l 61 ~79 29U—1 59 ~79 299—1 5/ 1~~2
30 0 — 1,6  3.54 3c3.—15.5 ~ 8s Jud~~i 52 ~F5 . 3 6 3 — 1 5 w  190
3 0 4 — 1 4 9  3. 9U 3U5—1 ’~ l~I~ ~~~~~~~~ 3.95 . 5 1 4 7 — 1 4 6  195
j o 8— ~~45 j 9 /  31 9— 14 0 3 . 9 1  3 1 U — 1 ~~o 1~~9 .31 1—14 5 ~ f l U
3 12—1~~4 209 .51 .3-3. 4 ’+  2 1 4 /  3 14 — i ~~5 / 1 4 4  . 3 1 5 — 1 4 7 4 0 5
3j6 ~~~49 20? 3 17 — iS u  2 147 318—1 5 1 211 3 1 9 — 15/  2 ) 4
3 2 0 — 1~~2 21.5 321—i54  214 3 / 2 — 1 5 6  21ô 3 /3.15/  21?
3 2 4 — i~~9 22 0 3 2 s — 16 i  24 ?  3 2 0 — 1 6 3  / 2 3  .5~~l.j65 227
32 8— 18 7  22b 3 2 9 — 1’ u  226 3 3 0 — I ’ O  /3 1 4$~~.~~73 2 34
332- 1/ 5  238 333—17/ 243 3 .34j75 245 435 179 2~~7
336—1 00 / 146  337—~~5~ 759 338.101 /81 4.S9.~~8~ 265
34 u— i~~i 271. 34~~—~~79 279 3~~2 — 1 7 7  2~~1 4 4 3 — 3 . 7 6  / 88
3 4 4 — j / 5  7~~0 34 5— 17 . 5  2~~ 3 4 0 — 17 2  5 0 ) )  341.3.o9 3 ( 1

3~j 5 3 4 9 — ~~65 3]/  .5~~% J — j 8 3 312 ~~~~~~~~ 317
352- l58  31

., .S5J-j. 55 .521 3s4 .~~53 ~~~ . 555 - 152  .525
3 5 b — j 5 ~ 326 357-~~47 .529 35b—i 46 329 i59—~~46 .533
3 6 0 — 14 5  3.5 4 36~~—~~44 3 34 3 b/ . ) .4 3  3.5 5 36 3 .3 . 4 3  ~37
3 6 4 — 14 2  .338 3~~5— 14 2  34 j  368.3.43 .3~~2 

.50?.~~43 343
3614—145 .544 3o9-. &s . 5 4 /  3/~~.~~49 ~54 9  3 / 1 — 1 5 0  351
372— 1~~0 352 373—1”l 353 3/4.3.53 353 3/5.155 455
376-157 .558 377—3.59 5. ,3714..5.8]. 3 379.163 7
380—105 10 381— 1 69 16 382—172 16 .383.174 22
3~~4—i /5 25 J8S—~~77 2/ 3146—1 78 29 36/.181 35
388-1142 -42 3d9 . jF~3 4)) 39tj—1/3 53 3’)1 152 59
392—1142 64 393—lbu 7~ 394.j77 74 395.3.75 78
398—174 63 397—172 87 39U—1 70 93 3~”9.167 96
4 0 0 — 1 0 5  99 4 0 3 . — 3 . 6 3  3 . 0 3  407.16 1 103 4 0 .3 —1 5 9  10o
4O 4—1~~

? 1(18 4145—1~;4 110 406.153 112 4 1 t /— 1 5 1  114
408—1~~0 13.8 4C9— ~~5~ 1114 41U—1 ~~9 3.19 411— 148 119
412 148 124 4 13 1’8 3.24 414.~~47 125 4~~s.j48 125
416— 1 48 3.25 417— 151 129 4114— 152 1~~0 419.154 132
42 0 3.~~ 1J / 471 3.56 133 424.157 3.38 4/ 3 . 160  1~~O
424 3.~

)3 3.43. 425 165 3.4/ 4~~0.j87 3.44 447..3.7Q 3.414
4 2 8 — 1/ 2  3.51 429—175 15.3 ‘.50.177 155 43j.179 159
432—~~d~ 162 433— 184 3.b~ 4.)4— 04 3.73k 435—186 j77
436—3.86 182 437-V- S V -S 448—185 195 439.183 2(1s t.,
440—I14Q 209 441—178 21ó 4~ /—176 219 4’3.3.74 223
444—i’2 230 445—189 232 4~ 6—jb6 238 447—3.83 238
448—100 244 449— 151 25). 450—156 252 451 153 c52
452—1~ 2 254 453—3.SQ 257 4 54 . j49  25 7 455 . j4~ 465

131



4 5 8 — 1 ’ 6  /~ .4 4 5 / - 1’~5 2~~5 4~~8 — 1 ” 4  / 7 1 4  4 ’ -~~— 1~~4 ~ i 1
4 6 U — ~~’’. / 7 1 4  ‘ ‘ 1 — 1 - 5  2 ? J ~~~~~~~~~~~~~~~~~~ 2 7 3  4 (3 3 . 4~j •75
484— :49 2 / b  4 5-- j ’ ij ~- / ‘ 1  4--~~—~~54 /84 4( I 1 ~~4 �~~4
468— 158 4 ” 4  4~~9 — )  1414 2914 4 / u — 1 59 2~ 1 4/j.~~ 1 /~~4 7 7 — i ~~5 2 9/  4 7 3 - 1 ’  / .5 1’ .- ‘~ ‘~~— ~~i 3 C 5  4 Y ~~— 1~ 2 .511
4 7b - ~~ f S  .3~~4 47/— ~~7/ 3~ 1 ‘ 7 i — i ~’ L) 32 6  ~ / 9 — 1 ~~� .5.5 1
4 6 9 — 1 6 3  3 .5 7  4~ — 3 . r  4 3’ 1. 4 � — ~ ‘5 .556 ~~~~ 1f~8 .557
404—1 62 114 4

~~~— 1~~U 1(1 4 i 6 . - 1 7 8  13 4 t 7 ~~175 ~ 3
4~~8 — 1 7 3  / 5 48~~- 1iU ~ / 4~~U — 1 ~~i 2 9  4~~: — 1 ~~4 .~~~
492—162 “0 ~~~~ ~~ 4J4— ~~~6 63  4”D-154 4 9
4 9 6 — 1 5 3  4 9 4 c 7 — : 514 5~ 4~~8 — i4 1 4  55 ‘~~9 — 1 4 /  5~
S O U — 1 ” ô  5c ~ 514 .-- 1~~5 b~ 502 1’.4 8~2 SC . 3 144  65
5 0 4 — 1 ” 3  19 5c5—1 4t. ~9 5 C ’ ~— 1” 8  7tj  SU / — 1 4 b  75
5 0 1 4 — 1 5 1  77 5 o 9 — i S l  71 5 1 0 — 15 4  E1 51j i55 62
512— i57 o4 5~ i —i~ .o 9 14 51 ‘ 1—I t 2  92 5 1 5 — j ’~4 94
5 1 6 — 1 6 7 10~ 5~ / - l7i’ 114(, 5 1 8 — 1 7 2  1014 5 9 .176 117
52 0— 1 78 123 5 (3.—3. 814 1�~’ 

5~ ’.—1~~1 1.58 52i— ~~~i 3 . 6 3 .
524 — 1r ~2 148 s2 5 - 1~

- 2  i5~ 14~~6.~~~Q 15~ 5 7. 1 1 6  1,~
,’

Si 5~~9 — j 7j  / 9 5  5 3 1 4 — l s b  1~~9 s., t— ~~~~ j < -~
3. 85 5 3 3 — 1 6 1 4  1’ / 534..~~5 7 j 8 9  ~~~~~~~~ 1~~0

S 3 6 — 1~’1 3.98 5 . 5 / . . .9 1~’/  5 i b — j ~~7 / 1 4 0  5.~9 - 3 . 4 6  2 ( 1
5 ’ 0 — 1  ‘~4 202 5 ’ 1 — i~~! 2 1 4 . 3  5~~2 — 1  ~ 0 2L~ 5” . i — i 4 0 / L ’
b44—~~39 /11 5 45_ ~~38 / 1.5 54o . :.~8 /18 5~~7.3.39 /16
S4~~— 14 1  ~-~i / 5~~9 — 1~~3 2 1 9  5~~1 4 — j 4 s  2?., 5 1 4 1 — 1 4 6  22 .5
552—V -b 2~~9 5~~3..3.5~J ~.5.5 5~~4.. j 53 7,37 5 1 4 5 . 3 . 56  �.$~/

556—156 ?“l b~~7—1~~2 
4 7  5 8 — I o ó  / 5 9  559~~1~~8 �5~-~

560— 1 /1 ~~~ 5~ i- i/ ’~ / “9  ~~ d— ~ 7c, ,.7 7 5 6 3 . 17 8  28 3
5 6 4 — 16 1) 2 9 1 4  5 8 5 — ~~~U 2 314  5 6 b — ~~~3 3 14 5 5 6 7 — 1 7 9  319
5 6 b — 3 . / 6  .5114 5 ( 9 — ~~76 .510 5~~u— : ~~4 .523  5~~.—~~71 .~2J3
5 7 / _ 3 . 2 9  338 573— 3.~~6 34~ 574..lb3 . 5 4 5  ~~~~ 181 .550
5 7 6 — 1 5 8  35 ,3 5 7 / — 1 5 4  359 5 / 8 — 1 5 2  i80 5 7 9 — 1 5 u  2
S~~0 — 1 4 6  10 5~~~—~~46 lj 5 8 2 — 14 3 14 5~~3 — 1 ~~/ ~ 9
~~~~~~~~ 21 5 8 5 — 1 4 1  23 S~~o — 1 4 0  25 ~~‘ 7 .j 4 ~ 2t

30 5~~’ 9 — j 4 /  31 5~~U— i ’ ~4 .5 5 5 9 3 . — 1 4 6  .57
594—j47 43. 593— 3.~~ ~~2 5~~’ .i5 1 45 5 , 5 — 1 5 3  4 9
596—156 53. 514/~~~59 5~ 5~~8—1 62 56 5”~~— .~’~5 ~?
6 0 0 — 1 7 1  7/ 6 1 4 1 — 1 7 4  7 /  6 u 2 — ~ 77  c i  6 0 3 — V - U  bo
604—:t2 9 6C5—1h 4 c~ 6 U 6 — 1 ~~5 1(2  6 1 4 7 — 1 8 7  107
6 0 o — 3 . 8 4  13.6 6 C . 9 — l c /  3 . / f l  blu l rO  126 )~.17? 1?~
~ 12— ~~~4 ~ j i  8 13 — 1 7 14 3.4 ,~ 6 14. 165 148 6 1 5 — 3 . 6 2  152
616—1 5 9 3.56 b 1 ’— 1 5 8  18u  6 1 b — : 5 3  166 61’~— i 5 0  171
620—149 ~ 77 6 2 1— 14 7  j 7&  Ô~~c’ i~~5 ~ 79  ô~- 3 — 3 . 4 J  18]
624— :”2 185 625— 14/ i9~ 628 142 1~~2 6~- /— 14/ 1~~3
b214~~i g 4  ~94 679-146 3.96 ôSu—:~~8 ~~~ ~~ :— i5u 2 0 1
634—152 214.5 8 3 3 - 154  2 ( 5  8 3 4 — 1 5 7 4 3 . 9  8 35 . 18 9  12
636— 163 713 637— 5.A e 220 o 3 b — 1  7~ ?c3 639.176 /27
64 u~~1o1 2 .54  b 6 i ~~18 5  230 642—1 88 / .~9 b~~3— 1 9 2  2~~5
6 4 4 — 1 9 4  2 50  o~~,— 1c8 253 6 4 6 — 1 9 6  2 8 6  6~~/ — 1 9 5  /~‘9
6 4 8 — 3 . 9 1 2 / 6  64~~- i 148  / 7 9  6 5 0 — V - S  / 8 9  651-181 293
6 5 2 - 3 . 7 7  .502 6 54 - 1 7 3  311 854.169 .514 6 5 5— 1 6 5  .517
6 56— ~~6j  323.  6 5 7 — j S /  32 / 6~~b— 1 54  3 2 9  6 5 9 — 3 . 5 2  .534
66 0— 1 4 9  3.5 7 6 6 1— 3 . 4 1 4 339 662 . 147  3 ” Q  8 0 3 — 1 4 6  .5’2
6 6 4 — i ’.4 .544 6 6 5 — 1 4 4  34 6  6 C~6~~145 44 8  607 .14 5 .550

352 6 8 9 - 5 . 5 1 4  .sSS 6~~0 — 1 5 2  .556 6 / 1 — 15 4  .557
6 7 2 — 1 5 7  359 6 7 . 5 — i o u  3 9  8/ 4 . 164  4 6 7 5 — 1  6
6 7 6 — 17 2  9 6 7 7 — 3 . 7 /  Ii. 6 7 6 — 1 8 6  16 679.191 21
6 8 0 — 197 26 O r 3 . — / ( /  3~ 66/.�u7 

~0 
66.5.213 47

6 8 4 — 2 3 . 8  55 6 6 5 — 2 2 0  7 ’  6 8 6 .2 2 0  90 681.41” I C O
132



6f ~d — 2 . 1  109 b~- 9 — ? 6  lb 6~~U — 2  14 1 1 4  8 9 1 — 1 9 k ’  V - l i
6 9 2 — 19 u 1 $ c ’  6~~~— i~~5 1.~9 8~~’— i 79 3.~~2 6 1 4 5 — 1 7 1 4  ] 4 ’ 4
696 - 16 8  ~~~ 8 9 7 - 5 . e S  1~~/ 6 9 8 — V - 4  154 8’~’9-161 j 5~/7 0 o — i ~~b lSb / 1 2  — i ~ / 1~ U / 1 2 — 1 5 6  182 7 0 4 — 1 5 5  V -4
7 0 4 — 1 5 5  3 .o 4  / 1 4 5 -~~55 3 . 6 /  7 9 6 — 1 s 1 4  1( 7 - / U i— l f U  it 14
7~ b—~~’-4 174 7 1 4 9 — 186 1?5 / L u — 1 5 9  3 . 7 7  111—1 7 1 179
7 1 2 — 1/ 4  V- i / 1 4 — 1  7o 16 / 114’-V-7 1~~4 1 1 5.3 .9 /  1~~9
7 16 — i~~7 2L: b 711—20 / 211 7 1 8 — 2 1 4 8  2 2 . 5  / 1 9 — 2 1 2  /.~~
720-215 240 /11—41o 256 7 2 2 — 2 1 5  / 8 2  / 2 3 — 2 0 9  27j ,
7 2 4 - 2 9 3  27~ 7 5 - 3 . 9 1  281  7’8—1 90 280 127-183 /93
7/8—j ’b 298 7 ? 9 — i~~ 2 9o /~~14 — 1 1 4 5  3141 731.161 314.5
7 . 5 ? — 1~~~ 3 146 73~~-1~~? 3 1 4 /  / ~~4 — ~~”~ .~149 7.~14.- 1’3 3 5 4
736 V - (J  .514 73 7 j  .315 7.~h~~~$5 .316 / 3 9 .3 . 34  .$~ “ ( ;

74 u -~~i2 3~~u 74 1-~~34 .523 7~~2— 1 J 2  32 4  7’~3-1 34  .526
7 4 4 — 3 . 3 5  .52 /  7 4 5 — j 3 i  4 2 1 4  746 . 138 .5 144 7’~7.3.4j 354
7 4 8 _ 3 . 4 4  .53S 1 < 9 — 14 6  336 /~~L—1 5 1  3< u /~~1-154 .14 2
7 5 2 — 15 8  44 o  7 5 - 4 — ~~6 4 359 754. 186 .554 714t’ .17 1 iSb
75b-~~i7 5 7 5 7— ] j 4 14 7~~b.j 9 / 8 759 .-j 9 5  .34
7 6 Q — 1 ” 7  4 3.  7 6 1 — 2 1 1 4  4 14 7 8 4 .4 u u  8 1 7 6 1 4 — 1 9 5  7~
76 4— 19 1  7 /  7 8 1 4 — 5 8 7  83 7~~8—i U ~ 93 /( 7 — 1 7 6  1OC
7 6 8 — 1/ 0  102 / o 9 -~~8 5 118 7 / ~~—~~5b ii7  7 / 1 — 1 5 6  11~7 7 2 — 1~~3 116 7 7 4 _ ~~4 9 12 4  7/ 4 .~~47 i~~o 7 15 .3 . 4 3  126
/ 7 6 — 14 1  132 77 /~~~4 3 .  ~3.3 7/b..j4~ 1.56 7/ 9 . .~~4~ 136
78~~—~~4 Q 141 7 6 3 . — 1~~5 1~~2 7 b / . 3 .4 7  142 7b~3 . i~49 1~~57 84 — 15 2  ~ 4 ’  7 e 5 — i 5 6  1~~

9 706 .159 3.52 1b7 .3. 61 155
758— ~~73 ~57 7&9—3.r~ 161 7 9 1 4 — 3 . 1 4 9  185 791.3.98 167
792—2 15 3.76 /93—228 164 7~~4.234 199 7 9 5 .4 4 4  213
7 9 6 — 2 5 ( 1  22 8 7 9 7 — 2 4 6  245 7148—2 33 226 / ‘- 9 - 2 2 3 .  276
800—2 19 28 14 b~~1— 19t 295 b U 2 — 3 . c 4  49 b  1 4 1 4 3 . 3 . 7 4  .5143
14Q4—~~85 306 8c5—iSl 308 8146.3.5(1 310 1407— 144 .512
808—j.29 .514 8c 9-133 .516 8i0— ~~3~ .556 815-120 31~612— 1/5 317 b j 4 — ~~�4 .519 814—3. 23 jjc 1415— 3.2/ .521
816 1/3 .522 8 5 1 — 3 . 2 5  32/ 1410.127 324 b~ 9—i 3u .524
820— 1.5 3 325 821—1 .3 ’ 325 8c’ 2 — :~~1 .527 1 4 2 3 — 1 4 8  32- a
824— 154 .5214 1425—10 .3 341 d/6— ~~74 .5~~1 c 2 / — 1 6 6  .532
8214—20.5 334 829—/2~~ 339 b . 5 u — € 49 .5’9 143 1— 4 8 1  5
832—30 4 35 14.34— 263 ii / 8 . 5 4 — 2 4 6  12~ 0 3 5 — 2 114 126
836—194 3.32 837-3.75 1.58 6ib .3.59 1.59 b J 9 — 1~~1 3. 4 14
640—132 3.~~1 843.—3.24 144 84 2 — 1 1 6  1~~1 O’~3—1 1i  145
844— 1143 5.46 545 — 9 8  145 1446 — 9 3  146 1 4 4 7  -69  146
8414 — 86 1~~

/ 849 —8 4 3.47 1450 —~ 0 147 o51 — 7 1 4  148
85/ — ‘/7 3.414 1453 — 7e 5.49 1454 -76 3.49 1455 — 7S 1~~9
856 -78  15u o57 — 8 1 150 14514 .84 151 1459 — 8 7  151
1460 -91 152 1461 -95 152 862.134 152 8 (4—110 154
864—115 3.55 h65-i28 ~57 886.14/ 181 14o7.154 164
868—116 j.72 8 6 9— 1 9 6  3.63 14 70—2 75 2 5 7  87 1.229 24 6
872-212 2~ 0 574 - 1 6 /  4 9O b

~~4 i ~~i 307 
1475—1 3/ .514

876—116 .319 147/ —96 .521 8714 -04 32). 1479 .74 322
1480 — 61 .52.5 8~~a 53 344 148~ 46 .325 14b3 —36 .528
884 —4(1 329 88S —23 .329 14~~b — 3.7 ~~~ 

146/ -ii .526
888 —8 329 869 —l .530 8”~ 1 .3.30 14~~1 .5 .529
892 8 32d 149.5 lb 329 14~ 4 13 328 1 4 5  15 329
896 17 330 5’~/ 19 43u 1496 22 .33(1 1499 24 338!
900 /4 .53w 95. 25 330 902 / 6  .5 3 1. 903 26 .5.5j
904 87 333. 9 n5 2/  .532 9146 26 .530 9147 24 33(1
908 22 .530 ‘~~ 9 21 335. 95.u 2u 332 93.1 114 332
912 17 .333 93.3 15 332 93.4 5.3 333 915 11 .532
916 7 3Si 917 5 .3.5 2 9114 2 332 919 -~~- 331

133 



920 —5 .531 ~~~i 
-

~~~ .532 ~~ ‘/ —t 3  .514’() ~.-4 -1, 3 7 9
924 —

~~~~~~ 3.50 ‘~~~~~~~ 
—

~~~~~ 32~ 926 ~~~ ~~~ 9 7  —
~~~~~ 32 6

9/b -~~~~~ $ç ~ô ~) ,- ,  — ‘ 5  j~.r) 91414 ~0 5 6 9
~~1 69 .524

93/ — 1 7  3?/  14~~3 — i . .~ 3 114 14 ’4 — ‘8 . 55 7  9~~S—11L i  .5 14
938—1/2 .510 9~~i — i~~’ .514 4 9 i o — 1 4 9  3~j 14 9 1 4 1 4 — j j ./ /1- f-
94 U~~114 / i~ ‘~- 3 - j ~ 2~~5 9’-~~— : ’ - 3 ~~~ ~~ 3 — i 7 6  2~~4
944— ).c~6 243 94’—i~ 14 / 2 . 5  9 4 6 — 5 • .~

) 
~~~ 9’ / — 14 1  1c9

9 4 b — j i 4  ~93 9 4 9 -  ~ ? c ~ 1~~U ‘L 1.~2 lt’ 9 ~~ 1-1~ 9 ~t’5
952-115 5.’S ~~ 3—1 ~ .5 V-4 ~~~~~~~~~ 1~ 2 9 5 5 — 1 1 0  112
9 5 b — 1J ~ 1b1 9~~ . / _ 1 ( 9  1~ 1 9 ’ b — l tl  111 9 1 4 9 — 1 1 4  1FI
983—3.1 6 V U  9’~1— 1i ‘~ 11’ J 9 r/ u . 3.~ 1 ~~~ 9~~.5— 124 V - U
964—1 9 3.~’3 9’5—V-2 11-0 9~~b—5 5 8 101 914/..j43 11-1
9 6 8 — 150 1~~2 ~~~~~~~ 3. h ? 14 / 0 V - 7  1~~2 9 / 1 175 1’ .~

97/—~~d4 i~~3 
91 .s_ : d12 1~~4 91” .2 17 10.3 9/5— /~~o 1-7

976—256 Ih/ ~ 1/ / 5 1  1~~1 9/ 0 �~~1 ~94  9 /9 . .3 f l 4  1914
9 8 3 — 3 ’~~ 7 140 ~,8 ~— ,S74 4 5 2  14- c ~- — 3 ’~3 3.~7 9~~4 3 r ~5 3’~2
984—/ /4 i4o -~ ~-~‘5~ .554 9t1 6..� ~ 35/ 9~~/-~ y 3  35~
9 8 8 — 2 13 356 )~~9 — / u s .55 1 ~ - ‘ J— 1 ~~ ~~~ 9~~l— l Q ?  2
9 9 / — 3 . i~ 3o0 7~~5~~1~ 360 914 1-D 2 3(.~ 9 V 5~~ 1r ü  .560
996—1 /8 1 ;~~i—j~’i 1 9~~b j— 1 7 /  2 9~~9— 17 7 .560

) .QQQ—5./9 2. lt 10.~— 1 6 2  1 1 O u 2 — 1 -~3 2 5 U 3.V-/ 2
1O04—1~’J 2 1’ ) f l ’ — 1~~4 5. 1 0 16 — 1147 1 1 0 0 7 — 2 0 3  2

3. j j 1 4 9~~/~~~ 3t’ j 1~~iU~~~~2 3.  ~~~ I J 11./29 ~~~
1 0 1 2 — 2 3 6  .554 3 . I J j 3~~~~/44 .552 i51 4—2~~5 3~~2 

j~J 5 — 2 ô 4  345
1 0 1 6 — 2 / b  ~54 i  1 J 1 1 — 2 d 9  .538 114 1~i— 3 1 4 Q  .531 11119~~3 13 3? 3
1 0 2 o — 3 2 3  .539 ~ j ?~~— i ~~ 3 (13 1~~22—3~~1- 143 ~ .j 23 .32/  2614
1 0 24 — 3 1 1  / 56  1 J ? s — 3 ) 3  45~ 1~~2~~— 2 14 2 4 Q  r )4 / . / ~~j  / 32
1 3 2 1 4 — 2 / 5  ?~~/ 1u2~~— 2 7 U 2 3 2  1L 5t ) ?~~4 2- ~2 5 j 5 3 . . / 5 9  23~
1 03 2 — 2 ’4  230 1j 3 3 — d ~~3 229 11-H— ~~’1 229 1-).5 - 2 5 u  228
1038— 2414 ~~~~~~ 1 J 3 / — 2S~ 224  l L S c — 2 ” l  2.~4 1J- 3 ~~.25 1 22s
10~~U—2’’ 223 1j~~1—2~~

1 222 3.144/_~~’~ 425 1J 43—4 64 /~‘3
1044— 26/ 223 i~~~5 — 2 ~~2 2 2 3  1 14 6. 2 1 7  �.~2 3 . 3 4 1 . 2 1 - 5  2 j 7
10~~5— 2~~3 /16 1 )4 5 14~ ~~~ 1L~~0 3  .3 c’ lb 1) ’  3 . .3 7 6  2 15.
i 0 5 2 — 3 ~~j  211 1 . 3 3 — -5~~4 2 0 3  io’~~— 3 ’~~ 1~~6 1j ~~5 .41- 3  1814
1 Q 5 6 — 4 ,J i~~U 135 7 — 4 D - J  i~~3 iL’d .398 130 1 j ’9 . 3 81  117
1060—3 6 u 112 1 j 6  3 .— 3 4 4  103 1c8~~— 3 33 ~9 1J~~3— 321 96
1 06 4 — J 1 . ~ 9/ 1J6~~— 29 89 1L 6 6 — .~~ 1- 14 8 1067.278 ~6
1 0 6 1 4 — 2 / 1  144 13 6 9 — 2 1 4 ,  85 1 C . / U — 2 D 1  8~ lj? i.— 2 5 6  8~
1 0 7 / — / ~~i ~~ 1u 73—~~414 81 1~~/4.~~43 62 1’J~~’—d 41 14Q
1 0 7 6 — 2 4 3  79 j37 /— 23~ 78 1 C/ 8 . 2 ~~6 16 5 . J/ 9 . / 3~ 75
1 08 0 — 2 3 ,  75 1 o & i — 2 3 ~ 72 1 C ° / — 2 - ~~ ~1 1u~~3 / ~~ 70
1084—2 43 6/ 1J~~

5_ 24, 6~ 1C~~’—/~~ ~5 iJ ’
~~— 2~

9 6).
1o814— 2~~2 bu 1j 69—2 ‘Si 1C~~u — 2 ’ ô  6~ 1091.263 57
10 92~~2614 49 jJ 93—4 74 4/ 10’4—2~~5 

46 j j 9~~./~’1 4 4

1096 290 .55 i~~~~-4~~3 
2/ i~~-”~~— 4~~7 2 1 1U~~~ — 5 0 2  1/

1 1 0 3 — 3 3 4  12 l t n 3 . — 5 3 6  10 1 .134— 317 5 1104— 307 349 •
3.5.fl 4—3u 4 .546 j3.Q )— 4914 3314 11u8— 2’~~ .53j . ) . 1 u / — 2 9 1  4 2 ( 1
1108—2 d6  .319 ~ j j j 9 — / ’~4 3 1 1 4  1 1 1 0 —2 7 6  310 i i i 1—2~~

3 .50 3
1112—2/0 2~~9 1 5 . 1 3 — 4 6 4  /94 1114—2’J 2143 ).11 .2514 292
1116 — 2 ~~8 2 1414 1 1 1 / — 2 5 4  28 2 1118—2 ,4 2~~Q 13.1 9— 2 53 2 76
1 12 0 — 2 ~~i 276 13.21—2 54 27’ 1122—4’ 4 27~ ~i2J-253 268
1 12 4 — 2 ~~3 266 1 1 2, —2 5 6  2’SU 1i?t’~~2,7 457 3.141.4514 254
11214—2 58 2~ 1 112 9—2514 /~~14 11.~0.2’O 245 1141.260 /39
1 1 3 2 — 2 6 1  233 1133— 251 2’~ 115 4—2 2 /22 11~~’—2~~2 216
15.36—2 63. 211 113/—2 6~ 204 13.314~ 4~~Q 5~.4 

jj39./5/ lob
11 40—2~~4 1~~). ti 41— 25~ i7o 1142.249 176 1143.24’ t71
j 5 . 4 4 _ 2 4 3  ~7j  1 l45— 2 .5 ~ ~O1 t~~46./ft~ 3.57 1L~~~— 23~ 

3.64
15 . 4 6 — 2 3 4  1~~/ j i4 ’~— 2 3 1 1~~1 11~~3 • 24 9  i~~0 13.~~1/ / ~ 155

134



1152— 22 6 ~5j, 1 3 . 5 3 — 2 2 4  1414 1154— 222 1414 11’~~.222 149
1 1 5 6 — 2 / i .  144 115/—2 22 145 liSo.224 3.4 3 1 15 9 — 4 2 4  140
1160—2 24 5.414 15.61—224 138 1162—2.36 133 1163.22/ 132
1164—2/1 .3.31 1165-231 12/ 1X OQ—? 34 124 1 . 10 1 .23 6  123
11614—240 119 1169—243 111 111~~— 2 47 5.06 . 11~~3 . — / 5 0  111
1172—2 5’ 103 1t 7 . S - 26 0  9 14 11/4— 2o3 89 j3./s.26/ 57
1176—2 /2 714 1171-470 72 11114—7 /9 65 1179-2142 61.
1180—2 84 52 1181—265 43 1182.24.3 4j 11.d3—2 79 34
1184—279 214 1185-27~ 22 11140—2 /1 15 13.81.270 9
1188—260 2 13.89—263 .35/ 119Q—4’~O .i~~3 11~~L—2 5b .547
1192—2~ 4 .54 1193-2,0 .339 i1~~4 — 254 336 11~~5-251 .533
1196—24-1 326 119/—24~

i 32 6 ~~~j~~~~tJ.449 32j 1199—248 .~19
1200—241 312 1201— 249 .515. 1202—251 .5014 12u3—251 .506
1204-252 302 1205-253 293 170o—455 297 1207.257 /94
1208-259 / 149 1209-26 1 28 14 1210— 203 285 1/11.266 281.
1212—2 67 77/ 1213—269 272 12 14 — 2 ’ O  267 1215—271 /o3
1216—2 /4 7So 1.21/—2 74 251 12114—2 75 247 j25.9./76 23•/
1220—275 234 1221—270 229 12/2—770 225 1223—275 223
1 22 4 — 2 1 4  22 3 .  122~~-27i 219 1220.272 213 1/4/.275 21~
12?b— 2/~i 212 1229 27/ 212 1?50 ?76 207 3./i~ ./7/ 407
1232— 2/9  203 1233-283 200 12 .54 — 2~ 5 20 0 1235 .256 20 0
1236—2148 203 1237—291 ~9B 1238—295 5.96 j/39./9/ 197
1240—403 5.93 1241-30~ i~~i 1242—312 195 14~ 3-J1~ 194
1244—324 5.814 1245— 327 j68 1246— 3 .56 198 j/47.344 ~87
12414-4~~1 ~148 1249 363 i~ i 125u— .s74 ~94 12~ 1-39/ 192
1252-400 ~914 1253—40 14 2u1 1454—<~~ /5.9 j/55.4Q3 /26
1256—400 2314 i251— 40U 24/ 1250—400 52 1/59— 4u0 28 1
1260—400 /83. 1261—4014 282 1462— 400 483 1263.400 284
1264-400 291 1265—410 295 1208—398 /~~ 1/67.394 /96
1.2614—391 497 1269—39 6 287 127~ — 392 2 8 7 12/1.369 286
1272—396 270 i273-39~ 27/  1 2/ 4 — . 5~ B 467 1/~ 5 — 4 o 0  259
127b— 40U 25). i 2 7 / — 4 0 u  246 1278~ 4 00  234 12 / 9 — 4 0 0  /29
1280-400 22/ 1281—39/ 215 12142—391 216 12143 — 385  211
1284—3 /9 206 1285—373 201 1206—357 194 1/ 8 7— 3 5 2  194
12814—346 161 1289—340 ~7o 1290—345 i 7j .  129 1— 32 9 166
129 2—32 4 ) .5u 1 2 9 3— 3 2 1  3.60 129~ — 3 1 7  1~~1 1/~ 5— i13 143
1296—3u 9 145 129/-309 141 12914— 305 135 1/99-302 133
13 0 0 — 3 0 0  13.5 1301—2 9 14 131 1302—298 124 1303—296 124
1304—299 120 1305—2 914 114 13)6.296 114 1307.294 112
1308—330 103 1409—3 00 99 1313.298 97 1311-29/ 94
1312—2 98 9Q 1313—299 8/ 1314e300 83 1315—298 83.
1316—296 66 1317—2 96 63 1318.216 6~ 1419.298 56
1320—296 46 1321—293 ~~ 1322.290 .57 13 2 3 — 2 8 7  32
1324—2~ 4 214 1325—281 23 1326.278 19 j327./75 15
1328—2/, 9 1329—274 5 1330.2/1 4 1331— 273. .360
1332—267 2 1333—267 357 1334.’265 .353 1335.264 .554
1336—205 .549 1.53/-263 344 13314.262 .s45 1339.262 .147
1340—282 343 1341—26 .3 336 1342.266 3,55 j343./65 .532
1344—206 3214 1345-2614 .328 1348.259 .523 t3~~~~2~~U .520
j3414~ /73 315 1349—274 313 1350—277 312 i3’1—/79 307
1352—2~ 2 3ou 1353—285 296 1354.288 293 13~ 5— /93. 29j
1456-294 2149 1357—297 28, 13514.’JOj 28). 1359.304 277
1380—338 275 1361—312 269 1382.31.6 /68 1363.323. 265
1364.325 262 1365—33 (1 259 1306.336 265 3.367.344 262
13814—352 252 1469-35/ 252 1370.364 252 1371-375 242
3.372 379 234 1373—378 234 13/4.386 223 j375.386 /14
j376—3149 20/ 137/—389 20.3 13714—394 191 1319.398 184
1360—400 180 1381—400 164

135
13d2

~
4IJ
~ 

158 j35.3 .4 r~ 154



1 3 8 4 — 4 3 0  5 .00  13~~5 — 4 0 J  14 /  1.5 r . 6 — 4 0 0  122 13t4 /~~4 0 0  11~1 3 5 8 — 4 0 0  9~ 1 3 h 9 — 4 0 3  69 13~~~—4 ’ i a 3 0 13 -11.400 35
1 3 9 2 — 4 ~~0 t~~~ 1.5~~3 — 4 .u  1t~ i 3~~4 — 4 i ( 1  13 i39~~— 40u 13
139b-3~ o 2 3.391-37 9 356 139t-3’i 4 352 1399— 358 ~44
14ou— 3~~o 3314 1401—341 334 1

~~u2—3
-
~i 333 1403— 323 .528

14 04 - 315  324 14 0 5- 3 1 1  ~~~~~~~ 14 i J6 .305  33.7 1~~U7— 2~~9 31o
14014-?~~J 339 14 0 9 — 2 i 1 4  304  14 1 U— ? ~’- 4  299 14 1 1 — 2 1 4 3 2 9 14
1412-2/9 294 1413—2714 2141 1414— 2/4 2148 1415— 275 2€~8
1416—2 /2 2~ 5 1417— 2~ 9 282 14114— 268 2141 1419-265 278
1420—264 / 7 14  14 2 1— ~~~3 271. 14 2 2 — 2 o 0  /71 1423-259 272
1424-257 268 1425-256 2’~7 1426—2 94 265 142/— 253 261
14214-2~ i 2~ 9 1429—251 257 14.~Li— 2~~ 255 5.4i~~~249 249
1~~3 2 — 2 ~ 9 2~ 4 14 34 - 2 4 /  26 1  143~~— ? ’ 4  238 3 . 4 3 5~~4 4 4  235
14 3 6 — 2 4 2  2 5 0  1 4 3 / — 2 4 1  226 14 30.24 ~ 223 143 ~~-2 39 215
1443-231 212 1441-23’ 20/ 144~~— 2~~ 203 14~~3-2 34 203
14~~4-?~~4 ~99 14~~5—233 j93 1446—2 31 3.93 1~~~7— 2 3 1  163
1448-230 1~~

5 5.449—/33 161 1453 2,:9 ~7/ 3.45~j./?14 174
1452-2~~

7 j7~ 1453—226 ~6/ 14~~~— 224 3.66 14~~5-22 4 1~~7
1456—224 ~5b 1457—225 ~52 1458—2~~5 3.53 14~~9— 224 153
1460—225 ~4/ 1461—226 j45 1462.226 144 1463.22/ 144
14 6 4 — 2 2 8  5.36 14 6 5 — 2 2 9  13o 14 06.229 133 146 / .2 30  131
14 6 8 — 2 3 1  119 14 6 9 — 2 3 2  119 14 / 0 — 2 3 3  118 14 11.236 110
14 7 2 — 2 ~~7 113 14 7 3 -2 3 9  106 i~~7~~— 2 ~~3 100 14 15.24 1 98
1476—243 96 1471—2 45 93 14/14— 247 86 1479—2 49 84
148U—2~~1. 

7/ 1481— 253 76 14~~2 — / 5 6  74 1483.259 7~
1484-262 6/ 148,-/64 59 14146.267 59 1487.268 59
148 8~~212 55 1489-274 52 14~~U— 2 7 6  52 1491.278 4~
14 9 2 — 2 t ~0 4 3 1 49 3 — 2 8 2  43 14 94 — 2 ’ 36 38 14~~5—289 31
149 b-2 ~~3 1~ 14 9 7 — 2 9 1 4  24 1 49 8 — 2 9 9  2i. i4~~9 — i O b  4
1 5 0 0— 3 1 3  2 1501-3114 356 15 0 2 — 3 2 6  .547 15U 3— 3 3 .$  34 7
1504-3314 334 1505—346 .526 lsuo— 35u 319 1507— 353 .522
i 5 o b — 3~9 .309 1509—363 301 1510—3 53 29-8 1511— 354 286
1512-3~~J 283 1513—342 281 5.53.4—336 265 1515-332 252
3 .516 - 3/4  24 5 1, 17— 317 24.3 1~~i8— 3 12  2 34  1 5 1 9 — 3 0 5  2 17
152 u— 2 9 8  211 152 1—29 0 21~ 1~~~2.7i5 198 15 2 3 — 2 7 9  198
1524— 274 j 9 /  1,25—272 ~~~ 15 26—256 1147 1 5 2 1 — 2 6 0  187
152 14—2 58 ~~~ 152~~--255 ~7d 1 5 3 o — 2 ~~-9 ~ 7 14 1531—246 175
15 3 2 — 2 4 2  ~74 1533—239 172 1s3~~—2 35 171 3.535.434 169
1536-23~ 3.6 3. 153/ ~~~2/  15/ 15 i 14— 2~~ 162 :53~~— 2 2 3  3 . 64
154 u—2/ 2 3.54 154 1—2 2 3 3 . 4 3  3 . 5 4 2 — 2 1 8  144 1,43.218 3.4 5
1544— 21 6 13/ 15~ 5 — 2 i 3  j 3s 15~~~—2 13 ~37 154/ .2 11 131
154 14— 211 i28 15 4 9 — 2 0 9  129 15~~3— 2 1 o  3.24 1~~~1—20 9  119
155 2 — 2 J 1 4  121 3.~~53—206 122 1,)4—207 111 i”5—207 108
1556—235 3.11. j 5 5 7 — 2 0 s  i 09  15 5 1 4 — 2 3 6  100 i5~~9.20~ 100
15 6 0 — 2 0 9  9b 156 1—2 09  93 1562 .209 9~ 1583.209 87
1564—208 91 1s65-21Q ~ i 5.506— 25.2 74 1567.210 82
1566—212 7~ 1569—211 7j 15’0—211 77 3.513. 43.4 67
1572 -2 3.6 66 1573-216 614 15/4.218 65 1575.219 61
1576- 221 54 1 5 7 7 — 2 2 2  5 /  1 , /8— 2/ 5  56 1~~79-22? 52
1580—228 47 1581-230 5~ 15o2.233 44 1514 3— 23 4 4 2
1584-237 43 lsSS—240 3/ 3.588.243 33. 1587.246 31
15814-250 .50 1589-25/ 19 1590—250 18 1591.263 16
15 92 - 2/ 0  1.3 1593—274 3 1594.280 36 3 15 9 5 — / e d  1
1596— 2 9 5 35~ 15 9 / — 3 0 2  .348 19914 — 31 3 .  .549 j 599~~3~ 9 .54 2
160u—333 338 160 1-344 .33, 16 0 2 — 3 5 5  330 j 803 3 67  316
3.604—3/4 .309 1605-373 299 1606— 3/2 287 1o(J7—357 265
1608-342 /43 1609—33 3 228 1610.319 215 1011.306 212
1612—2 90 204 1613—281 ).914 1614.2b~ 1~~3 1b15./6’~ 192

136



1bt6-~~~ 1 192 161/—24 2 1’,o 161.j=2.)4 lbS 1619’- d ?o  1~~2
lo?u—2 22 j / 9  1o,t 2~~5 ~ 7 S  1~~~2 .~~ 1) 3.13 3 .b /3~~d0b 117
1b ?4— 2 J1 j/~ 3.o-’,— 5 9/ i7u 1o48=1~~2 1614 jo2/~~18/ loS
1b2 d—1~~3 

y 4  1~~2 9—5.’~0 ~62 153j~~3./8 161. 3.o3 3._ 173 151
1632— 1/1 154 i53.~-j5/ 3.54 1 b~~4;3.6 3.57 1bi5~~162 150
163 6—10i 3.4/ 1 657— 15/ 3 . 5 j  l 6)o ~~1sb i4 5  16i9~~153 144
1040—151 5.44 lo 41—l~.1 1~-o 1842.148 1”U 184.~=14b i~~7
1644—1 44 5..So ~~~~~~~~~ 3.38 1o 4s~~j~~3 131 1b~~/~~143. i27
164o—14 u j31 1~~4 ’ 1 — 1 S~ ~~~ 1 85U~~13 9 124 jb25..’~3/ 1?2
16,2-1.)6 3.24 ~~ 53—~~.’/ 3 . �U 3 . 6) 4 .~~j 3 /  5.5.9 1b59~~137 120
1656—137 115 ~55/— ~~36 114 1~~5~~~ 3..3~ 115 185,~~135 112
1b J — X ’~b ii9 3.~)53. 1.~5 3.Oo 10°/-1 ~t3 1014 1b’)J.~5.4u 11.0
1664—1 4u 106 15~~5 — 1~~3. 1i~2 3.068=142 101 1b~~/.14i 101.
16614— 145 ‘19 3.689-3.46 9~3 1b/U .~1~~M 914 16~~1—1 49 92

9~~ 1~~~7 3 — 3 .~~~2 9J  l 6/ 4 ~~j~~5 139 ~o / 5 - 3 . 5/  b8
1b7 b— 1 ’~3 ‘~b 1o7 /— 1~~3 ~4 1~~/ b  143 1 6/~~-169 e~j
iS~~t i — 1 / 3 ‘~1 1o 1 1— 1/ /  7~ 16’2=1 11 / 2 16~~3~~1’3~ 72
1b~~4— 19 iJ 1/ i s—::~~ ‘r, l r’8 =2 1 2 6.3 j o ~~i = 2 Q d  03
16 - ~8 ?1, 51 V S 9 2~~d ~2 16’~~~~ .I) 49 16’1 1~~d3 9  4 .

169d—,~~’i .5L~ t6 ’
~3—� / 71 1~’9 - 1”~6 12 5.8)5—2?2 .S9~/

1696— 2/~ ~ 4 /  18 9 / — 2 7 1  . 3/  t~~9~~=/ ~~3. .529 1699~~d83 .521
1/0U—2~ 1 .~~~ 3 i i ; ~~—~ 3u ~~~ l 7 t J 2 .;?1 8 / 9 9  17143~~dhd 29,
1iC 4 1~~~ ~~~ i 7 t s — i~~9 c~~ 1/.J~~.1~i3 283 1/ u/ 171 ~ 7 /
1 7uo— 15.~ ‘73 t7u ’— iS / 271 17lj=1 ;)3 202 1711— 143 5
1/ 1 2 — 1 - ~~ 

,58 1/ 13 — 1 3 4  2 ’6  1’~~~~- i~~6 2~~5 1/ l5~~:21 2S~
1/ 1b — 1 1-  ,-~.5  l~/ 1 / — 1 1~j  ~ 55 1/~~r~=1i, 2 5 $  3 ./ 1 9~.1~~1 251
i l�u — 9 i~ ~~~ 1/?1 — 93 ~- 49 li ‘.~ 

—
~~~~~ 24~ 3./43 —~~~ 444

1//~ —~~1 2~~3 1/25 —7, � ‘~3 1~~d~ —~~2 /~~2 1/~~/ — 69 ~ 4j

1/20 —~~6 240 1/49 —~~3 ~ 3s 1~~~ U —~~9 4 31  1/3 1  — S o  ~ 36
1/ 3 2  — 5 3  4 3 5  3 . / $ .  5L 2 3 3  1 i 3 4  -~~8 232 i 7 . S~~ — 44 ~!2
3. / 3 0  ..4j e i 3 .  j  /3 1 — ~~ 22 9 1 / .~ 6 ~~6 2 t ~~ 173’ 1 .34 ~ 27
j 7 4~ — 3 ?  2~~i ~ / 4~ —~~~~ ‘-~ 2 e ’  1’ ’~~ — ) 8  €- ? 5  1/’~J 74 2?’)
1/ 4 4  —

~~~~~ e?5 3.745 ~ 1 1  ~.2 1 / ~~ td — i l  ~24 114/ — 15  4
1/ 4 1 4  — 1~ 

2) -S t 7~~~ — 1 1  2 ? ?  1’ ’14 — 1 0  �?~ 1/~~ . — ø 224
1/ 52 ~~ ~~~ ~~~~~ — i  4? .. 1T’4  — 2  222  jP ’S — 1  2 3 . 5
1/50  j ‘15 17~~/ 2 2 1 /  1’’~ 4 ~ i?  17’9 S c17
1160  o 21~ ~763. i 21~ i7’~~ 9 .214 ~ 7h3 12 42 0
3 ./~~4 5.2 ~22  17~~’ 1. 21~~ t / ” b  14 211 ii’)/ 1~ 2 12
1/ So  3 /  21o j /~~~ t~- 418 r’’u H c 1 2  j7/j. 2o 212
5.1 72 c .3. 115 1. / / 3  22 2 1 2  3.1 /9 23 2i~5. tI/ s 24 .215
1/76 4~ ~:149 5 . / 7 /  2~. ~ 14o 1~ /0 27 211 ~ //9 26 /12
1/ 1 4 0  9 ? i ø  t ? S 1  29 é’i ’~ 1’’)~ ..0 .~1� l7~~3 30 215.
1 /~:44 s

~1 21’6 5. ,l~;) .)2 ~~~~ 1 ‘- ~6 .)3 210 1 /87 33 ~~~
1/ 1 4 8  $‘i 7 . / 3 . 7 r~’1 ~~ “ j /~~3 .~5 2 ( i r~ 179 1 34 ~ (iO
i79~ ..‘ • ~~~ i~~-~ s ~~ 

-.~~~~ ~~ 17’15 36 206
1/~’5 3 ~~~ 1 / - 7  3/ 2u . 1., .~~’ .~T’ e~ i~~ 3.791 3o 2~ s

137

—~~~~~ _ _ _ _ _  - -



MATCHED FILTER

PROGRAM AG2

TABLE OF CONTENTS

Section Page

1 GENERAL 139

2 ABSTRACT 13!)

3 MACHINE DEFINITION 139

4 PROGRAM DESCRIPTION 141

5 INSTRUCTIONS TO CUSTOME R 141

5.1 Input Data 141

5.2 Output Data 143

5 .3  Time Estimate 146

6 AG2 FORT RAN IV LISTING 147

7 FLOW CHART DIAGRAM

8 SAMPLE PROBLEM 152

8 .1  Description 152

8 . 2  Input Data 152

8.3 Output Data 154

138



MATCHED FILTER
PROGRAM AG2

DOCUMENTATION

1. GENERAL

This exhibit is a documentation of Electronic Data Processing

(EDP) Program AG2, Matched Filter Program, produced under contract

AF3O(602)-67-C-007 for RADC by the Fort Worth Division of General

Dynamics. EDP program AG2 was orig inally written for use with an IBM

360 system; however, in this documentation the necessary changes have

been incorporated to make the program compatible with the GE625/635

computer at MDC. This documentation has been prepared in accordance

w i t h  Electronic Data Processing (EDP) Programs and Program Documentation ,

Requirements for Preparation of, Exhibit RADC-30l0 of 17 January 1964 .

2. ABSTRACT

The purpose of this procedure is the computation of a set of

correlation coefficients ~ (D ,9) , the magnitude of which are an in-

dicat ion of the probability that a scattering center is located at the

po lar coordinate!’ (D ,9). The l ibrary data processed by this procedure

consists of cross section and absolute phase data obtained from magnetic

tapes produced by procedure A24. The output of AF2 is a l i s t i n g  of

the magnitudes of ? (D ,9) as a function of discrete values of D and 9.

Any portion of the library data can be selected as input by adjusting

the problem data.

3. MACHINE DEFINITION

The program was ori ginal ly  writ ten for use with an IBM 360 computer

system. The enclosed documentation is in Fort ran IV language and is
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specifically designed for use with the GD625/635 computer at RADC .

4. PROG RAM DESCRIPTION

Figure 1 contains a ~rimplifi ed logic diagram of AG2. Basically

the program performs the following functions :

1. Calls the problem

2. Selects the correct fi le  on the library tape

3. Reads the library data for al l  windows

4. Computes the correlation coefficients for all  windows

5. Computes the product of the correlation coefficients for

selected windows.

5. INSTRUCTIONS TO CUSTOMER

5.1 Input Data

1. Library Data. Library tapes for procedure AG2 are produced

b y  procedure A24 . These tapes are identified by a label of the fon t

X XXXXXANN where XXXXXX is the job number under which the tape is produced,

A is an alp habeti : character , and NN is a sequence number.

2. Problem Data

a. Identification Format

Co lumn s

63-68 Job Number

69

70-72 Deck number

73-77 Card sequence number

78-80 AG2
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b. Input Parameters

F Frequency (GHz)

ThIN Initial target aspect angle

DELT Target aspect ang le incremeflt

L No of input aspect angles (Total
encompassed by a l l  windows)

PHIM Minimum output geometry angle

DELP Output geometry angle

N No of output geometry angles (az)

YMIN Mini’tum dimension parameter

M No of output dimension parameters
(radians)

DELY Dimension parameter increment

MI(KK) Minimum aspect for KKth interval

MA (KK) Maximum aspect for KKth interval

NIP No of aspect windows

D Residual radius arm in input phase
data

TZ Angle formed by D

NR No of files to be processed

ISTEP Correlation increment — 1 ,2,5,10 or
20 only

NFILE No of f i les  on tape

IFD Field on library tape where first
aspect angle is located

IFN File number being processed
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a

c. Card Formats (AG2)

(i) First card of each problem deck

Card
Cols 1-4

Data NR

(ii )  Second card of each problem deck

Card
Cols 1-10 11-20 21-30 31-40 41-50 51-60 61-64 65—66
Data L M N THIN YMIN PHIM N FILE IFD

(iii) Third card of each problem deck

Card
Cols 1-10 11-20 21-30 31-40 41-50 51-60 61-62 63-64 65-66
Data F DELI DELY DELP D TZ !FN NIP ISTEP

All input items except those beginning with the letters I,J ,K ,

L ,M or N must contain a decimal point and may cont ain an exponent (power

of ten by which the number is mult i plied) in the ri ght most column s of

its f ie ld .  The exponent may be omitted if the last column of the field

is blank. When input the exponent is preceded by its sign or the char,-

acter E and conains no decimal point . Items beginning with the letters

I, J, K, L, H or N must be right adjusted to their respective fields.

5.2 Output Data

1. Output Parameters

The output of this procedure is a listing of the magnitude

of the following quantities:

OUT (I ,J) Correlation coefficient for single windows

where I corresponds to radius and 3 to azimuth

of the computer scattering center.
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BIG( I J) Maximum values of OUT(I ,J) for each I

occurring when J - MOST(I)

PROD(I IJ) Normalized Product of values of OtJT(I ,J)

for each window.

The location R (radius in inches) of a scattering center is

computed from the value of I using the equat ion

R • ThIN + (I-i) • DELY

The azimuth angle of a scattering center is computed us ing the

equation

PHAS (J) - PHIM + (3-1) * DELP

2. Output Format

(i) Window #1

(Al) I BIG (I ,~4~ST(I)) MOST(I)

continue for I—1 ,M

(A2) I—i OIJT(l ,J) for J*1,N

1—2 OUT(2 J) for J 1 ,N

continue for I-l ,M

(A3) I—i PROD( l ,J) for J— l ,N

1-2 PROD(2,J) for J—l ,N

continue for I-l ,M

NOTE: In this case only PROD(I ,J) - OW’(I,J) since

only one window is used.
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(ii) Window #2

(Al) I BIG (l ,*~ST( I )) MOST(I)

continue for I-l ,M

(A2) 1-1 OUT (1 ,J) for J.l N

I 2  OUT(2 ,J) for 3-i N

cont inue for Isi ,M

(A3) 1*1 PROD(l,J) for J-l,N

1—2 PROD (1 3) for J—l ,N

continue for I-l ,M

NOTE : PROD( I ,J) - OUT(I,J) for window I *

OUT(I J) for window 2

(iii) Continue the above for the number of windows selected .

(~, ) J—l PROD(I,i) I — l ,M

3—2 PROD(I,2) I~ l ,M

Continue for J 1 ,N

The last two lists of PROD(I,J) represent identical

data; however, the first is an azimuth cut and the

second is a cut along a given radius.Figure 2 shows

typical values of plotted in polar coordinates.

5.3 Time Estimate. Approximately 3 minutes are required to run one

p roblem using four windows of 20’ each.
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C M A T C H E r  F I L T E R  P B 0 G R A ~1
D I M ! N S I O V  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 ) ,

1Icp (360C~~•~~IG(2OO),~’0ST (l 0), IDCIU (3)
2 111 (20). M A (20) ,KZ (36~~o ) ,pNAS(36”), rRo1 1 cc4,1~~o)I l I E N  C
CPLLL TLG!OF ( S • I E e E )
l IE N C
READ (5.300) NP

300 FORMAT ~I4)D O 6 N7 1 ,NR
WRITE (6. 2 )

2 FORMA T (19H1 INPUT DATA VALUES )
R EA D (5 ,3) L,M,N,TMIN.VIIIN,PHIM.XTILE.IFD

3 FORMAT (3I10 .~~Y1O .3.I’~,I2)
REA D (5,301) F,DELT .DELI ,DELP .D.TZ,IFN,NIr ,ISTEP

30 1 FORMA T (6F1C ,3.312)
DELPD • DELI’
IFILE TEN
DO 4., 0 I=1 ,~,
DO 4 J O  j = i ,y

4 00 P R o ( I ,~7 )  1 ,-
D C- 3 2 K K 3 1 , N I P

302 BrAD (5.303) MI(KK). MA (KK)
303 FORMAT (215)

WRITE (6,3) L,M,N,TMIN .yMI$,pXIfl .N,IL!~ IvD
WRITE (6.3- C l) F,DELT ,DELT,DELP,D,TZ,I?$,NIP ,ISTVP
WRITE (6,300) NP
00 3 4 KK= 1 ,NIP

304 WRITE (6.303) P1I (KK), ~A (XK)
IF (ISTEP.E~

,
~~
) GO To 70C

IF (ISTEP1 EQ.2) GO TO 70C
IF (ISTEp . EQ.~~) GO To 700
IF (IsTzi.EQ. ‘0 )  GO TQ 7 0
IF (ISTEphE ~~.?O) GO TO 7C0
WRITE (6,7’~1) ISTEP

701 FORMAT t2 1H THE V A L U E  0? ISTEP, ,12.26)4, r S  V3T A cC!PT~ eLE TO A (~2
0)

GO TO ~C
700 IFN = IFI, — lIEN

X X I F N  T EN — .

N’~KIP E (T M I N  + 180.0)/C ,,. + ~O3,~ XXIFN + ? ,
Ft~EQ = (~~,*J . 1.1 59*F*lO ,**~~)/3.Q F.5
PPD — 3,1t41 59/180 .C
T I I N  TM I ~~~R 0 D
PH IM — PHI\~~~PD
D E L T  • DEL T K P D
‘~ELp • DELF kp O
y?iIw • 0,O25~ *IM ~

’ N
DELY 0.O2~~~*DELY
O — C.025’.’D
IT = 1Z R P 0
K?! I
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IECIFILE eEQ. IIFW)GO TO 33
DQ 8 K — 1 ,~~sKIPR E A D ( 8 , 4~

If(IEcr •ZQ, O)G O To 8
4 FOBMATME )

= C
B CONTIt~U E

K~~E
=

Ir  ( I F D , !Q , 1)  GO Tc 12
IF (IFD ,NE. 2 )  GO TO 601

=
R E A D  ( 8 . 6 0 0 )  I G M ( ~~),IGP( i),I’11(2).IGP (2), ISM (3),IGP(3)~~IDOU

600 FORMA T C 14X , 6X,214,6X ,214,6X ,214.6X,I6a iHP,13 ,Ib ,’HA24)
WRITE (6.6O~~) IGM( 1),~~Gp (1).IGpi(2),IGp(2),ISM (i),IGP (3).IDOU
GO TO 12

601 IF (IFR ,NZ .3)  GO TO 603
• 3

LEAD ( 8 .6 0 2 )  I G M ( 1 ) , I G P ( l ) . I G M ( 2 ~~, I G p ( 2 ’i , I D O U

~02 FO RMA T (28X, 6X,2I4.6X ,2I4,6X ,I6 ,iMP ,I3.I5 ,~~HA2’)
WRITE (6.602) IGM ( 1),IGp (1).r~~~(2),IGp (2),IDo~
5) TO 12

603 I F ( IF 1~, l1E ,~’) GO TO 12
JZ 2
READ (8.604) IGM(i),IGP(i),IPOU

604 F O R M AT (42X,6X .214,6X ,16,IHP,13,15.3HA24)
WRITE (6.604) IGM (l),IGP (1),IDOU

12 3ZZ = 1.41
DO 32 K.3Z,J Z Z ,4
LEAD (8. 13) I’;M(K).IGP~ K),IGM (K+1),IGP (K+1) ,IGM(V ~~2

D ) • IGP (K+2) . IGP (K+3) , IGP (K+3) • IpOu
IFCI EOF .EQ. C)GO TO 1333
IEOF 0
Go TO 1~

13 FORMA T (6X,2I~~,6X,2I4 ,6X,2I4,6X,2X4,6X.I6, HP ,T3,IS,3H A 4)
1333 IF (KTE 1GT, ‘0) GO TO 16

WRITE (6. 13) IGM (K),IGP (K),IGM(K41),IGP ( 1 ),ISM CK ~~2),tGP(K+2).

D I G M ( K 4 3 ’l . I G P ( K + 3 ) , I D O U
Sn TO 16

114 IF (KTE.GT. lO ) GO TO 16
WRITE (6. 1 5) IGr. (K),IGp (KhIGM(K+1),IGp(~~41),IS~’(K +n,xGi’ (K+2),

o TGM (K43),IGP(K”3),IDOU
15 FORM ~ T( ~x,BHER POR OR/6X,2I4,6X ,~~I4,f~x,2I4,~~X, 2I4,~~X,I6, H P , 1 3,15,

D 3HA2~~)
16 K I E  = KTE+ 1
32 C 0N T I N U k
33 KZ (1 ) ~ 0K Z Z  = 1
54 oo 148 K= 1 ,L,ISTEF

SIGP(KZZ)aFLOAT (I~~P ( K )  ) *
~~
j’D

= (FLOAT(IG1(K) ))/200 .O
V A L U E  ~ 10.C *iEX P
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X X X K  • K 1
StGP(KZZ) • SIGP (i (ZZ)42.O*o*?REQ.cos (TMIN + XXXI ( DELT é TZ)
STGR (KZZ) VA LUE * C05 (SIGP (KZZ))
s~~G M ( K Z 1 ) . v A L 1 E • 5 I $ ( S I G p ( K I Z ) - )

1~S8 Kit = K • ISTEP — ((KZZ) (ISTEP—fl)
Do 16~ I? 1 ,NIP
NIH = (TNIN/RPD) 10.O
KXX I ( MI(IP) MIN)/ISTEP+1
KxX2 — ( NA (Il’) MI$)/ISTEp+1
oo ~5C I 1 ,11

X X X I = I — 1
B 2 . O ’ F R E Q 4 ( Y M Z N  + X X X I  * DEL !)
DO “50 3 1,N

X X X 3  • J — 1
PHI  P HI M + xxxJ * DELP
P H A S ( 3 )  — — ( I H I M  + X X X 3  DELP V) 4 180.

IF (PHASIJ),LT.O .) PHA SCJ ) PH&3(J’) + 3 6 ,
5(3 111 = 0. 0
5U112 = 0.0
DO 149 X KXX 1 .KXX2
XXXK ~ K — 1

X I S T E P  ISTE~
A R G  • cO S (  T M I N  + X X X K XT ST !P  *D E L T + P H I )

F I L T R  C O S ( B ~~A R G )
FtLTI • SIN (B *A R G )
S(3?11 SUM 1 • SIGM (x)~~rILTR 

+ SIGM(K)*FILT .t
11e 9 StJM 2 = ~ t i M 2  4 S I G M ( K ) ~~F I L T R  S I G R ( K ) ’ F IL T T

OUT(I,~~) SQPT(SUM1**2 STJM2 •2)
PPO (I.3) — OUT (I,J) * PRO(I,J)

~50 cONTIIIU!
Do 15’ 1 1,M
810( 1)  • O U T ( I • 1)
MOST (I) I
oo 15 ’  j2.N
IP C OUT~ I,J).LE.8IG(I)) GO TO 

1 51
BtG (I ) • OUT(I,J)
(IoST (I) = PH A~~C J )

151 CONTINUE
?XX 1 FLO p T(MI(IP))/1O ,G
F X X 2 ; ? L O A T ( M A ( I P ) ) / 1 O , S

W R I T E  (f .15~
) IP,FXX I ,FXX2

153 FORMAT M O M  WINDOW •x14,1~~X.Y7.3.~~x .2NTn ,2X ,T’.’)
WPITE (6.15~~

) (I.BIG(I),M OST(I),1 1,p1)
1514 FORMA T (IMO, 13HMA X ~~~ M I N  V A L U E S / , ( 1 4 .1E2 ’ . l , I P ) )

oo 159 i = 1,11
W R I T E  ( 6 . 15 5 )  I . ( O U T ( I ,3 ) ,  P H A $ ( 3 ) . J.1~~N ,

155 F O R M A T  ( 1 H 0 , 2 X I . I3 , / , ( 5 C E 1~~.7 .2 X , T ~~.’~ .2 X ) ) )
15g CONTINUE

WRITE ( 6 . 9 3 2 )  IP
~32 FORMAT (1HO,3cKTHE FOLLOWING AR RAY IS PRO (I,J) F3R.I5, 7HWINDO WS )

DO 1161 
~

WRITE (~~.i 55) I. ( P R o ( I , J ) ,  P H A S ( 0 ) . .7. 1~~N )
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MRT CHED ?ILTE i~ PROGRAM

1~~61 CONTINUE
I F ( I P  .145, N I~~) G O  TO 161
DO 1162  3 = 1 ,14

1162 W p I T E (6 , I35~~) PHAS (3), (PPO(I,fl, 1.1.11)
1155 FORMAT ( 1HO ,8HPHAS (3) ,F14 ,0,/.1Z (3X,E ’O,1 4 )

16 1 c O N T I N U E
IP(IFILE gEQ . IIFW)GO To ~8
D O 16 

~~ c I ,g O3
160 REA D ($. ~ )

I F ( I E C - F . EQ .  ~)I E OF Q
58 I t T N  = IFILE
60 C O N T I N U E

GO TO 1
E N D

150



I I
2 - 505 17 90 10 , 0 0 .0 C~ O 18 1

STATENKPT LAIEL MUST BE aITWEE$ 1 AND 99999
• IS EL L IG AL A S THE FIRST CHARACTER 0? R STATV~E$T3 5,~ 75 0 , 10 1~~0 ‘.0 0 , 0 0~~Q 1 3 1 )

100 300
ST ATE M E N T LABEL MUST SE BITWEEY 1 AN D 99999

- 5 50 1450 -
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6 400 600
STATEMENT LA PEL MUST BE 5~ TWEEN I AND 99999
STOP SE*TEMEPT IS MISSIWG—S IMULATED
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8.  SAMPLE PROBLEMS

8.1 DescriptiOn. A sample problem is included for checking out

program AG2.

8.2. Input Data. The input data used for the sample problem is shown

on the following page. Any portion of the library data can be selected

as input by adjusting the problem data. The input data is explained

in Section 5.1.
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4
2’ ~~ — 1 7 0.0 0 .0 0.0 12 1

c.~~c 0.J~ ~~~ 4.0 0.0 0.0 ? 41’~p00- 1300
— 15 150— 11’f l
—!4O0-l~ 00

2’ — 1 70.0 0. 0 0.0 12 1
0.10 1. 0 4 .0 0. ” ~~~~~~ 7 4l~—“0 -550

-600 -40’)
— 460 -250
-300 -100

~4Qc ‘7 —1 70.0 0.0 0.0 12 1
- 3.°5 0. 10 !.~~ 4.0 0.0 0.0 2 41”

100 ‘00
250 450
400 “00
550 76Q

~4O~ 27 90 - !‘O.O 0.0 ~ .O 12 1
0.10 1.0 6.0 0.0 O.(~ ~ 410

1050 1250
1200 1400
1350 ‘550
1500 1 700

CC = ‘3026

153

.4 - -~~~~~~~-- —-- - -‘



8.3 Output Dat a. The output from Procedure AG2 for the sample
problem is given on the following pages.
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p~oi~~ na’s vai ucc
00 — 1 7fl.’3’” 0.D 0.” 12 1

4 .flOO 0. ’) ‘3.’) 2 410
4

— 7 • ’~ — S c ”
—A0~ -4”~’
— 4c1 —7~ ’
—~ e, — ‘ “‘

W TPI ’Vl W I ~ 75 •~~~fl Tfl — . ‘ ( ~

M~~X A P ~4’~ M~ ’4 VA(
I f l . 7 ! C4 7 5 0 F  0! 1

‘l .7 1 & 1 7 t Q ~ 01 1!?
1.’1’.7 111F “ 1 11?

4 0.’1 70Q”4~ 0 1
1.7l”~”‘F.F ‘“i P 2
~~~~~~~~~~~~ 

‘I) 11’
7 ‘1.’1’7~~’4r 01 112
U 0.,1 r’~~.r (‘1 1!’

“1 U’
r).7l~~”7~~cF “I I )?

11 ~~~~~~~~~~ ~‘1 1!?
1’ ~ • ? 144 1oc ~ ‘~l 117
11 ‘~.7t1 4~~77C “1 11~~
14 1.2l’V’70F 01 11. ?
15 ~~~~~~~~~~~ “ 1 1’’
16 ,~~~‘466’lf “1 117

‘.2”R16V’SF (‘1 P2
1,7~~A~ 6~’P~ 01 11 7

to  ‘
~.7”4QAS7F “1 1’?

“ 1 112
7’ 1•~~i I 7 1 q7~ ri

“ 1 11’
71 ~ .1c7,Q7r r 01 it ’
74 0 . lQ~~’646F ~~ 117

‘1, ! Q ’ 1~~~PPC 01
1,~~g 1r ~cr #% ç: 0•t 11’

77 1~ 1QQc ~r~56r “
~~

7- ~ 1

• ‘‘64~~6~ F “ 1 ‘ Q ” . n .7 1 56 7 6n r  ‘~l 176 . ‘ .21~~475C1~ ~ 1 172.

01 ‘6” . “ • “ 64’~~~ F ‘~1 156. “ ,~~!54753~ ‘1 152.

•2 1S47 ’~’~~ ‘~1 ‘4” . “•‘)6476~’I ~1 116. “.2154750F ‘i 132.

• 7 13 4 7 6 ”~~ 01 1~~ ’ . ‘.‘1~~475”~ 01 116. r.2154750F 1 112.

.!1547c~ C 11 ‘ ‘ . r~.~~1c476’~ (‘1 1 .  1 .?15476 ’3F  •‘1 ~ 7.
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D . 2 1 5 4 7 5 ’ F C l 1~~8. fl. 2 15 4 75 CF Ct 164.

“ .21547 S~~F 01 1 4 A .  0 . 7 1 5 4 7 5r 8  01 1-44 .

‘).21’ -47’Y)F (‘1 12R . O.2154750F “1 124.

~ .7tc 47c1F (‘1 ~r’P . C .?1S47’5C~ (‘1 1(’4.

r . 2 1 5 4 7 5 ) F  CL qq • fl.2154750F N
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PHA S ( - , ) ‘r~~~~ 7 •
~~.1~~ O6V ‘1’ ~.c4,c’~F “~~ ~~~~~~~~~ ~‘ “.1~~Q7 F “It 1 .6~~71F “(3
~~~I 7 ~~7r— iI ‘~~• Q 7 ~~~~ — ( ~ 1 “ • 2 q 9 7 c — 1,  ‘~“ .S 0 R 7 F — 0 ’ ‘ ,4~~72 F ~~n 1

‘ • q~~F — o ”  ‘~ •4~~c-2
ç _

~~~ r • 7~~~) F — ’~ C .? 6 12 r_ ’ I ’~ ~~,~~ 7~~4 F _rr~

n L .4 A ç ( p ~~~~~~~~
“ I ’~ “ • c 4 ’r r~~ ~~~~~~~~~ ~~

‘ i. ’”p~~c “‘ .6112F 0(3

~~~~~~~~~~~ “~~I ( ’ 6~W— r ”  r • 1~~ 6qc — -v’ ‘~~~~ cc r_
~~’ ~~~~~~~~~~~~

~~~~~~~~~~~~~~~~ .~•~~~~ Lr_ n1 # .1 c ~O~~F_ ’~~ ~~.12~~6~~_r) , “.44Q 1F—t~1

D~.IA S1
~~~~~~~~~~~ ‘~~ ‘~ ~~ r~~4Qr ~~~‘ ~•‘q ~~f~f ~ “ . ‘‘7’4 1 “1 .616’)F “0
~~~~~~~~~~~~~~~ “ • A ” ” c r ..,~~~ - , c 1~~r _ .~ ‘ , 7 g c ~~r ..9’, 1~~~5 4 4 4F_ n 1

“ .‘144 ~~— 1’ “ . 1’ - ” r _ ~~, ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~• 7~~~~~~~~
_ ”~~ ~~~~~~~~~~~~

p,.~~c(
i ’~~~~~ç ‘~~7 “, c2 Pc ~ “‘ ~‘.1~~76F ~~7 “ .1~~2 3 ~~ ~~1 

~~~~~~~ “0
-~.!~~~~~—~‘1 ~~~~~~~~~~~~~ •‘l~~~4 , c 7 ~~~_~~~2 ‘•~ )~~Q~~C_ 1 7 n • (3QF-.~

-
~~

. A ’~c ’~~
_ ” ’~ “ • 7’.’~~v — ~~ 1 “.14 ”7F— ”~ “.J ~~R~~F— ’D” ‘1 .1117F— 03

‘~~• c 4 ’ r  “7 ~~~~~~~ ~~~ ~‘•~~~~7F “~~ (~~440P~ “l O.l’1fl 1 F~~~1
-“‘ ~‘ .1q~~nr~~~ - — • 4 7ç _~~~ n •~~~,o~~r _ ç ~~ 1.1~~l6~~

_
~’?

~~~~~~~~~~~~~~~ “~~~~~~
-
~ Qr -— ”~ ~~~ç~~~~

_ -r~ ~~• 6 f ( 7~~~-.0’ 0 .7 c7A F _r 4

P ~1~~S( I I I 0’~
“ 1 ~~~Q~~~ç “ I ‘s 0 .~~l~~ ’r ~~‘ 

‘ . 7~~~!’ F  “ r •~ ,4~c 
~~~
‘ ~~~~~~~ ~1l‘u’ ~~~r, Q ~~’)~~~ r~ .14 1 , r_ ~~~, ~~~~~~~~~~~~~~~ ~‘- •7~~4cF_r~

~~ /,,cçr c_ ~~4 ~ • ‘- r’~::
_
~~, .1~~~ 7~~— ”~ ~ .~~~~~ 1 F — ~)1 ~.7’~SR F— r~

t~w~ ç f , f  I~~~1 Q q .
‘r ~~~~~r i cr ‘i, ~.~~4q0F ~~

-‘ “.6C) A 7F “I‘ O.’757 F 0 1
~~~~~~~ ç’- ~~~~~~~~~~ f, r4 ’ ~ ~~~~~~~~~~~~

~~• ! I Q ~~
r_

~~
1 ~~~~~~~~~~~~~~~~ ‘~~~~ 44~~ r _ ”V~ ‘~~~ 1~~~4 7 r _ ’~~~ “ .1616r_ 0 1

%~~~I

~~~~~ ~~ 6~~r’* r ~~~~
‘ “~~~‘~~4F ‘ ‘  ~~~q4~~c~ ~~~ ~~.4 lc6 F  (‘-1

‘~~l ~~~~~~~~~ ~~~
-‘ “.‘-~7rF_ ”L~ ‘•~~,74 c r _ ’~~1 ~~~~~7 7 j C _ ~~7

r-~~41CQ r ..,’’~ “.‘,I’~~r — ”4 “ •~~~, q ? ~~
_

~~1 “.‘,71c— ”~ r •~~g 7 7 c_ r 1
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0 . 4 7 ) OF (‘0 0 .2 h R l~F (‘C f l . 12 5 7E  (‘1 e. 4 ?q 3F  CO O .1355E 00
(3.2R54f—01 (‘. 5 6 4 3 f— r 1  C . 2 4 2 3 F — 0 4  C. 1~~60F —0 3 O. - I S L C 1 E — 0 3
r’.Q7~~gF-~~4 O. ’~~7 R F— O 3
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O .IIRQ F-O1 0.40E,YF— r ’

0.4624F (‘0 1.8211E—fll 0.1136F CI 0.1678F 01 O .t775 E 00
n• pqo~~F— ’)~ 0 . l ’ 9 I F — O ?  fl . ? 7 8 7 F— C 5  r .2 166E—f l 1 O. 5 506 E— 0 3
o. l 3 c 0 F— ( ~7 0’ .2 6 0 4 E — C 3

~ .~~) 1 1 F  00 fl .116?F (IC c .c6RIF CO C.2’13F 01 0.6159E 00

“.?‘7 (3O F— ” 1 O.1702E-02 C. 5 94 7F —0 4  n. RqlSr —o c O.265RF—0 3
0.~~l60F— fi 3 ‘ .25 ’ 56F—C3

O.~~’U4F 00 O.1902F (‘C 0.4421E (1’) C .225 2F  01 O.1296F 01
O. 4O 4 O F — ’ )~ “ . l4 I ? F — C ~ C . 2 7 O 5 F — O ~ 0 .3 ’I9BF -C 3 O.32P1F—04
(I,7~~~q~~~n4 0.P~~51F—07

“.71’4r 00 “ .2352F CO O . 1 ’2 I F  00 C .1SO5F Cl C.1~~11E 01
0 . 4 1 ” 7 F — C ~7 “.114 6F—02 0.6600F—O5 C.”5”9F —0 3 O. 22 ( ’6E—0 3
‘).1106F—O~ 
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~.t S?0F—~~’

o.nhl g F 00 O.3~ 21F OC C.304RE 00 C.5973F 00 0.1868E 01
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0~ 2’~S7~~— ’) 3 1 . l l c 6 F — r _ ’
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POLARIZATION SIGN ATURE TECHNIQUE
PROGRAM AG 3
DOCUMENTAl ION

1. GENERA L

This exhibit is a documentation of Electronic Data Processing
( EDP) Program AG3, Polarization Signature Technique Program , produced
under contract AF3O(602)-67-C-0074 for RADC by the Fort Wort h division
of Genera l Dynamics. EDP program AG3 was or iginal ly  wri tten for use
w i t h  an IBM 360 system ; however , in this documentation the necessa ry
chan ges have been incorpora ted to make the pro gram compatible with the
GE 625/635 computer at RA DC . Th is documentation has been prepared in
accordance with Electronic Data Processing (EUP) Programs and Program
Documentations, Requ irements for Prepara tion of , Exh ibit RADC-3010 of
17 Jan uary 1964.

2. ABSTRACT

The purpose of this procedure is the computation of average polariz-
ation signature ratios RHOH1 and RIIOHq and the computation of the ab-
solute location in space of the phase centers of a vehicle. The library
data processed by this procedure consists of target scattering matrix
da ta obtained from magnetic tapes produced by procedure A81. The output
of AG3 is a listing of the magnitudes of RHO L1 and RHOL 2 and a plot of
R HOH1 and RHOH2 as a function of the target aspect angle and a plot of
t he absolute phase of a vehicle as a function of aspect angle. The
c omput ation of the absolute location of the phase center is a subrou tine
o f  the polar i za tion signature program .

3. MACHINE DEFINITION

The program was originally written for use with an IBM 360 computer
system. The enclosed documentation is in Fortran IV language and is
spec if ical ly  des igned for use w ith the GE 625/ 635 computer and the EAI
plotter at RADC. A magnetic tape is produced by the GE 625/635 and is
t hen run on the EAI plotter to produce a plot.

4. PROGRAM DESCRIPTION

Program AG3 is divided into a main program and five subroutines :
PLTPOL , PLTPUA , SK IPF , PHASE and ERROR . These divisions are described
below.

4.1. Main Program. The main program performs the following
f unction s :~~~

1. Ca l l s  the problem

2. Reads the libra ry data for the target scattering matr ix
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3. Computes the rada r cross section at a set of selected polariz-
ation s (P) and forms the ratio :

Ratio — Io (e,o)  — a(e + ~/2, e)I

c1(e,e)  + o(e + “/2, e ) )
4.  Select s the polarizations RHOH 1 and RHOH2 between which the

ratio is greater than a prescribed threshold level

5. Averages the volume of RHOL1 and RHOL2 over a set of NN aspect
angles to produce averages R1-iOHl and RHOH2

Figure 1 contains a log ic diagram of the main program.

4 .2  Subroutine PLTPO L. This subrout ine is used to plot RIIOH1
and RHOH2 as a function of aspect angle. GE 635 subroutines LINE ,
N UMBER and STDBY are called in this subroutine .

4.3 Subroutine PLTPHA . This subroutine is used to plot the
absolut e phase in radians vs aspect angle. GE 635 subroutines LINE,
NUMBER and STDBY are called in this subroutine.

4.4  Subrout ine SKIPP. This sub routine is used to select the correct
f i le  on the library input tape .

4.5 Subroutine PHASE. This subroutine computes the absolute
location in space of the phase center of a vehicle. Figure 2 shows a
log ic diagram of this subroutine.

4.6 Subroutine ERRO R. This subroutine is used to print out error
messages.

5. INSTRUCTIONS TO CUSTOME R

5.1 Input Dat a

1. Library Data. Library tape s for procedure AG3 are produced
by procedure A81. These tapes contain scattering matrix data - one
matrix per cord image - in cord image fo rm . Each target file (not a
tape f i le )  contains six ident ificat ion records and 3,600 data records .
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2. Problem Data

a. Identification Format

Colu~~s

63 - 68 Job number

69 “P”

70 - 72 Deck nu~~er

73 - 77 Cord sequence number

78 - 80 AG3

b. Input Parameters

NN Number of aspect angles over which RHOH
is overaged

IOP 1 - O l f VH equal O
- 1 If VH not equal 0

10P3 — 0 NO polarization plot
1 Call PLOT

10P4 Dummy variable used in GD plot
rout ines

IRE C Starting record; must be 1, 2 , 5 ,
10 or greater

NR Number of f i les to be processed

L Number of aspect angles to be processed

INC Theta increment x 10

DRHO Delta rho : polarization increment

LP Print out increment for library data

LIM 1 Lower l imit  for end around test for
phase

LIM2 Upper limit for end around test for
phase
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INPUT

0 ( I )  >
and

0 ( I -  ~9)

NO

0 (I)  <

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

> 

02

D(I )  = D(I  - ~9) + [O( i)j
0(1  ~ @)J X / 7 2 0°

YES

NEXT PRO BLEM

Figure 2 PHASE SUBROUTINE FLOW
DIAG RAM
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F Frequency in gigahertz (. 0. for no
phase)

TLOW Threshold leve l for polarization
comparison

LPRO Print out increment for polarizat ion
ratio

LPTh Print out increment for theta

NF I LE Number of fi les on tape

IFN(I) File number for problem number I

HDG 28 columm aplanumeric heading data

c. Cord Formats

(i) First cord of each problem deck

Cord
Cols. 1.10 11-20 21-30 31-40 41-50 51-60
data TOP1 10P2 IREC NR L INC

( ii )  Second cord of each problem deck

Cord
Cols. 1-10 11-20 21-30 31-40 41-50 51-60
D ata DR}I~ LP LIM 1 

- LIM2 F NFILE —

(iii) Third cord of each problem deck

Cord
Cols. 1-10 11-20 21-30 31-40 41-50 51-60 61 62
Data NN TLOW LPRO LPTh I RM I I RMA 10P3 10P4

(iv) Fourth cord of each problem deck

Cord
Cols. 1— 2 3— 10 ii-: 

-

____________

Data IFN(I) BLANK uö~rti3, it — 1, i

All  input items except those beg inning with the letters
with the letters I , J , K , L, H or N must contain a
decimal point and may contain an exponent (power of ten
by which the number is multiplied) in the right most
column s of i ts  f ie ld.  The exponent may be omitted if
the last column of the field is blank . When input the
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exponent is preceded by i t s  si gn or the
character E and contains no decimal point .
I tems beg inn ing  w i t h  the l e t t e r s  I . J , K ,
Lm N or N must be right adjusted in their
respective fields .

5.2  Output Data. The output of this procedure consists of:

1. RHOL 1 , RHOL2 Polariz at ion s ignature ratios .
These are listed in the output .

2. RHOH 1 , R}$0H2 Averaged values of RHOL1 and RHOL2
over a set of NN aspect angles.
These values are plotted vs aspect
angle on the EAI plotter.

3. A plot of the absolute phase of the target in radians
vs aspect angle

5.3 Time Estimate.  Approximately eight minu tes are required to
run one problem using AG3.
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C POI,ARIZATIO$ SIGNATURE TECHNIQUF P?QORAM
C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1 (i~0~ ‘).IOP 1 ,IOP2.XBEC,NR ,L.INC~ D1HO,LP.LI M ,LIM2.~’.N F I L F .K.X R .SHH.
¶ LL,PPD,X0P 1 ,’~’IN,MAX,J. Svv ,XI, VV$ .TJVv .TJF , CO~ V’ ,V~ I,5INVV ,CQSHH,
2 sINHH. HNR,HH~,.SIGR , SIGI,P~~R P ,PE,X.SUM .DEN~~Ml , t’E~~OM -~,TJVH .SVH ,3 ~ 0SV H ,S ! NV H , vH R ,V H I , X I ,A M DA , I F N (2 O h H p G ( 7 ) . IX ( ? ) ,~~T ( 2 ) .

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ),3HH (’~0O ).
8 SINSQ (36O0),cOSSQt360O),SICO5(35OO).RAnIC (3~~ ).TRMI,I~~IA
6. PATI0H (~~OO0 ) , LPTH, lB (2), iLl ( 2 ) .  I~ 2 ( 2 ) ,  1 2 ( 2 ) ,  IYHC 2) ,NEOF

C ‘~~ A 8 1  LIB R A R Y TA PE M OUNTEp ON UNIT 8
C $N N U M B E R  OF A S PE C T A N G L E S  O V E R  W H IcH R}IOH IS A VER AGED
C tOPi ~ IF VH ..E Q .  ~ 1 1T’ V H , N E .
C 10P3 0 NC P O L A R I Z A T I O N  PLOT ** a 1 c~~LL P1, T OP
C 

- 

IRE c  ST A RT IN G R E C O R D  * MUS T BE ~~~~~~~~~~ OR G R E A TER
C tIN NUMBER OF F I L E S  TO B E P R O C E S SE D
C L a NU~~B E R OF A SPECT ANGLES TO ~! PPOCE~~SE D
C I N c  a THET A INCREMENT XI C
C D P H O D E LT A R H O  ** POL A P I Z A TIC~~ INCBEME?T
C LP a PRINT OUT INCREMENT FQR LIBR A RY DA rk
C L±M~ ~ LOWER LIMIT FOR E5D A R O U N D TEST F’)R PH A SE
C LIM2 z UPPEP LIMIT FOR FM D A R O U N D TEST FOR PHASE
C F a FREQUENCY IN GIGII{EkTZ C , FOR NO PHA SE )
C ILOW a THRESHOLD LEVEL FOR POLA RIZATION C0PIPA RXS ON
C LFRO a PRINT OUT INC RE:~ENT FOR POLAR IZATION **PATIO**
C LPTH PRINT OUT INCREMENT FOR THET A
C N~~I L E  a NU~~ ER OF F ILE S ON T A PE
C IFN (I) a F I L E  N U M B E R  FOR P R O B L E M  Pf l JM RE B ~I
C H O G 2~ COLUMN A P L A N”lIEEIC HEA DING DA TA

10 REW IND 8
NgOT
R E A D  (~~,1j) I(~P1 ,IOP2 ,IREC,NR ,L,I$C

~1 FORMA T (6I 1
~~
)

READ (5 , 12 ) r-RHO ,LP,LIM1 ,LIM2.F ,tJTILE
12 F O R M A T  ( F 1 O , O , 3 I 1 O , F 1 .3 , I1~~)

READ (~~,13) NN ,TL O W ,LpRO,~,PTM.IRMI,IMv A .T SP3 ,I3Pi4
13 rc,pzjAT (110 ,F C1 ,3,4I1~~.2I

1)

14 ~ a 1+1
READ (5.2

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2L4 FORMAT (!2,8X,7A~~,2I 1 0 )

W R I T E  (~~~ 2 6 )
26 F O R M A T  ( 1 9 H  I N P U T  D A T A  V~.L t’ E S )

WPITE (6,999€ ) ( H & G ( I I I I ) , i i I I  x ,7 )
999e FORMAT (lB ,7A l~

W R I T E  (6 .~~~ ) I oP 1 , I~~P 2 , I R E C , N R ,L. I K C
WRITE (6.12) DRH 0,LP.LI~~1,LIM2 .F.~’FILE
WR ITE (6. 13) NN,TLOW ,LPRo .LpTI4,IRNI .IF~MA ,TOP~~.IOP~4
Nil (NN/2) 2~~

l
W?ITE (6.~~O5~~) 14$

5 50 ?O9MAT(1HO , ’-i4hC O M P U T E D  tIN —
2226 IF (IPEC.GE.l - ) GO TO ~4OCO

-- 

167



GO TO (40OO ,4COC ,39~ O ,390 ,L0 0,390 ,49 0,’9 •J~ O ) , I p FC

~~OO WRITE (6 ,3g C l) IREC
3)D1 FO RMA T (1HO .~~8HTH E VA L I~E O~ IREC,.I2 ,1X ,t5I~,IS 

ii A C C E P T A B L E  T L  A ’~
A3 ~GO TO 1 C

4 00 DO ~ X al ,L
RHOH 1 (K )
RHOL 1(k) = — 10.0
8 H 0 H 2 ( K )  a

~4OC RHOL2(K )
NEO F = 0
NEOR
NCNO C
IF (I .GT 1) ~O TO 29
oO 2’ 1 S 1 ,7
14S 1S

2’ R EAD ( 8.28) SYMBoL

2 & FORY. A T (77X , A fl
DA TA 1~H4/4H~~H~ /
IF ( NS. E0. 7)  BA CXSP AC E 8
I? (SIPIROL.EQ. RHU) GO TO 2o
W P I T E  ( 6 , 2~~) SY M B OL

20 F o R M A T  t 3 C H  I N C O R R E C T S Y M B O L  i~2 g IF ( I . E ~~.l )  ~O T~ ~O
ir (IFNu).EQ,IFN(I— 1)) CA LL ERROR (1
IF (IFN (I).LT,IFN (I 1)) r,o To 30
NSKIP a IFN(1 — IFN (I_ 1) — 1
G~ TO 5C

30 R FJINC 8
40 NSKIP ~ F N ( I )  — I
50 C A LL ~KIPF (NE F.NEOR ,NSKIP)

IPSK 11EC 1
C A LL 5 K I P R ( I R ~~K )

~FAD 
(8,60) (IHH(K),JfH(K) .IVV (K).~,vV (jc),i :H (K), J V H ( K ) , ~ . 1 .L)

60 FORM A T ( 3X,6X, 2 I4 c 6X,214 ,6X1214 )
W P ITF (6 ,6 0 )  ( I H H ( K ) , , H H ( K ) , I V V ( K ) , J V V ( K ) , I V H ( K ) , J V H ( i c ) . K = 1 ,L,LIfl
IF( DR HO .LE. .1 GO TO 37 -~

C
RO D = 3.14 159/ 180 ,0
LL~ 9 0 . 0  / D H O  +1 ,
D l l H O =~~R H O P.1~D

~~ 7 .3 a 1 , LL
3 — i

3:~: S c ( 3 )  ~ ( : I N ( ( Z A 5 ) * D R ~~o) ) * * 2
C~~

S
~~~(3 ) 

( C S ( ( Z A S ) * O R H ~~) ) * * 2
SICOS (J ) S I N(  ( Z A S ) D R H O ) * c O S ( ( 1 A 5 ) * D R H O )

73 C~~:~~I N U E
—

K a l

~O TO 7~
71 K = I N C
72 tli~ a
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M t
ZA 8 = Jvv (K)
T,~VV ( ZA P + DPHIV ) RPD
ZA 9 = 3HH(K )
T.YHH C ZA 9 + DPHIH )*RPD
C O S V V  cOs (TJVV)
S!NVV • SIN (TJVV)
CO SHH a COS (TJHH)
S~~NHH a SIN (TJHH)
ZA l IVV (X )
SVV = 1O . 0 * *(  Z&1Q/200 ,Q)
Z A 1 I =  I H N ( K )
SH H = ,o ’.o*~ c ZAI I/20t2 ,Q)
VvR = $V~~~COSVV
VV I = SVV *SINVV
H H R  = SHH4CL)S~(H
HMI = 5HX SINHH
I? ( I O P 1 )  1 i O , 8O ,1 1~8Q 3 a 1

Bj  ST GR V Y R  * S I N S Q ( 3 )  4 Hii * * C O S S Q ( 3 )
SIGI = VYl SINSQ(J) + HMX * çOSSQ (J)
P E R R  VYR * cOSsQ (J) + H H ?  • SINSQ(J)
PERI vyl * çOSSQ (3) + H}1I • SI P 3 Q ( , 7 )
X R S~~JR — iER R

a — FE R I
SlI M = S Q R T (  xT~ ~~~ 2 + ~~~ **
D E N O M ~ z S Q R T (  51GB ** 2 ~ SIGI’* 2)
D~~NOM2 = SQRT ( PEER * 2 ~ P!RI** 2)
R A T I O ( J )  a SU~ / (DENOM 1 + DENO1I2)
IF (R~ TIo (3)—iO .o* (_g)) 85,85~~9Q

85 1A110 (3) a — 1 6 0 , 0
Go TO 100

g O R A TIO (J) a 10 .0 * A LOG IO (PA TIO (J))
100 CONTINUE

Go TO 2CO
110 3= 1

ZA 12= JVH (K )
111 Tj V H  - ZA I2 4Rr D

i L l  = 0
J t 2  = 0

0
= 0

COSV H a C O S ( T J V H )
S T N V H  • SIN (TJVH )
Z*13= I V H( K )
SVH = 1o .O *aCZAI3/2 :0 .O)
VHB = SVH COSvH
V H I  SV H *S INV H
SI G ?
3rd = ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
P~~

R R • V V R* COSSQ (J) (2,O*VHR)*5ICO5 (J)+HHR* SIl~~Q ( 3 )
PfRI VYI* COSSQ(J)_ (2 .O*VHI )eSICOS (J)+HH~t~~SI~~3Q(.J)
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r

ZR = 5 I G g  —

X I  SIGI — ~E R I
= Sç~IT ( X R *1 2 + XI •~ 2 )

D E N C I I  * S QRT (  S IGR ~~~ 2 + SIGI *~~ 2)
D~ N0M ’ a SQRT ( PEPR 2 4 PEPI
P A IIO(,J) • su.’~ / (pEilcIt i + DENQM2)
I~ (RATIO (J )— ’O .O N ~~)) 

.15 115 117
1 15 RA T IO( J ) — — i ’.O.0

GO TO 2 C 0
;17 R~~TI O ( . J ) — 20 ,0 * A LO G l 0 (

~~A TI O C~fl)
200 cONTINUE
2Q1 Ir (NL .NE. l ) GO TO 2 2

IF (PATIO (3).3T.TLCW1 GO TO 2’2
Nt =

Z A 1~. J 1
Pl 4 OL~~( K )  — ( ( Z A 1 4 ) D R H O ) / R P D
.31. 1 = 3 — i

202 IF (RATIO (3).GT .TLOW ) GO T O 20~ZA1 ~ j~~1
PHOL2 (K) — ((ZA 15) ORHQ )/RpD
3L2 3 — 1

204 IF ( 3 .GE . LL) GO To 2 0 6
I? (I- .P~~.NE.O) GO TO 205
.3
GO TO 8i

05 .3 —
00 TO i i i

206 IF ((~~—~~l . NE .0) ~O To 2O~a M . L p T H ’ I N c
WR ITE (6.2 C~~) K,(R A TIOLii,J 1 .LLa~~PR0)

207 FO RMA T 23H ASP EC T A N G L E  N UM B E R —
W R I T E  ( 6 , ;~~~)

209 FO RMAT (
D ,H  RH OL1(,15 ,3H ) ,E C- .7,1~~X .7ll RH3 L2 ( , I5 ,3~~

) •t ;2 ’ ,’)
208 IF (K . L T S L) c~O TC 1

DO 2 90 ~ =~i .L
2 9 0  W R I T E  ( 6 , 2~~9 1 )  K .RH OL~~(K),K, RM 0L2(K)
2 9 1  F O R M A T  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

b Hi ) L? ( ,T ~~.2 H ) z ,!2~~.?)

~
w2N +

K L I  = 1 + INC
K t 2  1 + i~2 N ~~I?~C
~t3 = 1. .(14214—1) INC

R H O H 2 ( 1 )  a

~ 
y kIK

J K.J 1f ~ = 1+KIK’IN C
~~~~ R t I O H C ( 1 )  — R I L H 2 ( 1 )  + R K O 1 1 ( J V 3 ~~5)

Z~~17 )~2N 1
P~~O H 1(1 ) RHOH2 (1) / 1A1
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.333 = 0
O~ 52 K K L 1 , K L 2 ,I~~C
J.~3 = . 3 3 3  + I
J K J 1 R  = K — I N C
RHQH 2 (K) BH’H2(~YKJ 18)
3KJ19 L K + N 2 N 4 I N C
RHOH 2(K) a RHOH2 (K) 4 R HO I I( J K 3 1 9 )

— N 2 N 1  + 333
520 P~~O M 1 R ) • ?fl H 2 ( X )  / (ZA ~~0)

WRITE (f ,50C - )  KL2 • RH OH (KL?
K K L 2

598 K K + I N C
•

RI4OJf 2(K) = B H ’ . L 1 ( 3 K 3 2 1 )
600  D~ 7~ K M ‘ , N I N

3K3 22 K — ( ( N ’ N)/ 2 — K K ) IN~
700 BHOH3 (K) = RH ;H2 (K) PHOI l (3K322)

Z A 2 3
= R H O H 2 ( N )  / Z A 2 3

IF  ( K .LT.L—N 2~~~INC) GO TO ~ 98
W~~I T E ( 6 , S O C ~~) K , R H O H 1 ( K )
44 33 0
D~ 63 K=KL3 ,L,I$C
JJJ  J JJ  + 1
3 V 32 ~4 = K — I N C
JKJ24Aa K—N2N INC
R l { Q } 4 2 ( K ;  = R H u H 2 ( 3 K 3 2 .~) — PHOL1(JX .324A )
ZA 2S NN 333

~ 30 R M O H 1 ( K )  = RHOH 2 ( X )  / Z A 2 ~
W P I T E ( 6 , 5 Q C c i ’ ) L , ?HOH (L )

5 0 0  F o R M A T  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

RHOL~~( 1 )  =
D~ 8 - K I N  = 1 ,N2N
3X 3 2 6  1+ K I K ’ I N C

8 10 R ) O L l ( 1 )  = ~H .’L l (1) + R H O L 2 ( J N 3 2 6 )
ZA 27 N2N~
RHOH 2(1 ) = RHLL 1(1) / Z A 2 ~
3 T 3

DO 82 K K k1, KL2,I’~iC
= J J J  + 1

JKJ28 K—I NC
R H O L 1 (K )  =
J K 3 2~ = K+N ?N* INC
RH OL 1( K) C RtRL I(K) + R H O I , 2 ( 3 X 3 ?9 )

Z A 3  — ~2 N~ + 333
820  8 H 0 H 2 ( K )  1~H C L 1 ( K )  / Z A 3 C

WRITE(6,800C) KL2 , R H O H 2 ( K L 2  )
K K L 2

898 K = K + IN C
31(33 1 K (()’ N)/?) INC
R,~OL~~( K )  = 1.cH L 2 ( 3 K J 3 1 )
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~OO ~ o 1 C K M =
31( 332 • K — ( ( N ~~N ) / 2 — K K ) IN C

1 00 Rl ~O L ’ ( K )  R H - L I C K )  4 R H O L 2 ( i K 3 ~~2 )
Z A 3 3  = N M
RHOH 2(K ) = RH L 1 (K) /ZA 33
I? (K .LT.L_ ~~2.~*IN C ) GO TO 898
WRITE (6,8 0 C 0 )  K , B X O H 2 ( ~~ )

0
DO ~i 3  K KL3, L,INC
j~~yj  = + 1
JKJ 3L = X — I N C
3K33

~~A 
K—”2 N 41NC

R p O L ~~ ( K )  BH (’L1 (3KJ3~~) — R H O L ~~(3K3~~~A )

~33 R~~3H 2(K~ i~H~~L~~(K) / ZA 3~.PITE( ó .BC C ) L • RNOH (L
9 0 1  F~~~~AT ( Hc,I~~,E2C ,

7,E2O ,7)
8 0 0  FcRN A T (INC . R R O W 2 ( , 1 L 4 , 2 H ) ,F2  • 7 )

IF (I UP3. N~r., l ) GO TO 370
C ~~ OH ~ S L O V E ?  L 1 . UT  OF P OL A R I Z A TIO ~

’ E N ~E L~~ E
C 8~~OH2 i~ 

UPP ER L1I~1T CF POLA ?1 ZA 11 cN EN ~
L3

~~E17 
~~~L 1 ~~~~~~~~~~~~~~~~~~~~~~~~ • I~ C • L )

370 ~F ( F . E I .. O . )  GO TO 3~~Q
C P~~T~~O Is cU~1~~LA TIVE P~~~S~ FOR VERTICA L P”JI.

C ~~ B I T IcTh IS C M~~LAT I V r P H A S F FOR H O R I ~~O N T ? L  pr) L R I 7 ~~T I O N
37 5  CALL ~ H~~SE
3~~ C O N T I N U E

IF ( I . L 1 .N R )  G O TO 14
~ 2 1 W R I T E  (E ,42 2 )
~22 F O P ~~-~T ( 1 H  , 2 H T H X S  

~
0 E I~ C O’~’F E T E . )

STOP
Er o

- 
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SU8?0VT]~~ 
pLTPOL ( R~jQHi 

• I~ C , L

2 C SUBROUTINE PLTPUL •~ PLOTS ~ ri -~~1 ~$D 
1K0H2 VE FSUS p4SPECT

3 
- DtME~ SIC N X P A R ( S )  , ~ P A R ( 8 )  , X A * ( 360 )  , y~~~( 3 ~ • z~~~( 3 6 3 )

D~ TA X R A *  / 0 , 0. 29.0, 2,~~. 
2~ O.. 

j 7 ~~C a 0. 1 .$,  0 . 1  /

S D A T A  I R A R  I 0 ,0, 2~~.0, 5.~~. 
i~~, • j2.~~. 

a ,- , 3.~~
, 0.0 /

6 IF ( INC. GZ . 10) GO TO 213

INC?  ~~
G~ 

TO 21’
215 INCP INC

1 - 217 CONT INUE
1 1  C
i2 ~ 

CP~LL 
NUMBEN ( 180’ ,1,XP AP • TP~~R )

13 X P A R ( 7 )  — 6.3

14 CA LL $UM5ERt — 90. ,1.X P A R  • IPA R

iS • i O .~
CA LL NUMBER ( 0.  , 1 • X P A B  , Y PA R

XPARV7 ) •

1$ CA LL N U M B E 8~ 
90. ,1,XP A P • TPAR

19 I P A P V ’ ) • 19.5

2 C A L L  ~ur .1ER (  180.  ,i,X pA3 , YPAR

2 XP AR (’) — 1 .0
Y p A R ( 7)  —
CA L ) .  N U M $ E R (  — 1 0 .  • ~,XPA~ • YPA R

2~ 
Y P A R (Tl a

25 CA L L  N U PI BZ R( 0 ,  , 1 ,X ? A ~ • Y PA R

26 Y F A R ( 1 )  a 9.5

27 CA LL N UMB ER ( ~5. • ~,XPA
9 • ~~AR

28 Y P A E ( )  •

29 CA LL NUMBER ( 90. ,1 1 X PAR • flA B

3 1p M = 1. iNc~
3 1  3 a

3~ 
DO ~~

. K — 1’ 1811, INCP

37  3 a I

3~ 
%AP (’) a K

35 
Y p 4 R ( J )  z RH L~ H 1 ( K )

DO LOOP INP~ X K M A Y  N O T  BE R E D E T I t ~~D IN C A L L  OP A B N O R M A L  P U CT 1~~

36 ZAR (J) a

~O 1.00? 
INLEX ~ fl A Y N OT ~E R L D E F I N~~ 

I N CA L L  OR A BN OR M A L  F U~ CTI~~

31 II = .3
2~ 

C~~~T I N U E

39 c
CA LL L I N E  ( X A N  , Y A R  I I  , Y PA R. IpA R

CA LL LI )~E ( X~ R • • II • X P A R ,  f l AB

4’ 
CALL STtB~
CALL STD5~R p T U R N
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SUBROUTINE PLTPHA (R A TIO ,R A TION. Iwo. L
2 DIME NS ION XP A R (8) , YP p,R(R~ • X AR( 36O ) , Y~ R (~~’ ) • Z A P ) 3 6

DA TA XPA * / 0,0, 29.0, 2 ,~~, 2~ 0 , .  1~~.O , 0. 0.1 /
D A TA Y~ AR / 0,0 • 2 9, 7 ,15 ,7 , 0,0 •12.0 ,. .

5 IF (INC .GE . IO ) GO TO 85
6 I N C P  10
7 Go TQ 90
5 85 I N C ?  I N C
9 90 C O N T I N U E

1 C
11 i CALL NUMBE RN 80. ,1.X IAR • ~~~12 

~~ A~~17 1 • 6 , 3
1 3 CA LL NUMBER ( —gO. ,1 .X P A R  • YPA R
14 X PA R (’) a 1C~~5
15 CA LL MUMBER( 0. ,i ,X P A R  • flA B
16 XPA R( ”) • I 5 • 3

CA LL 1(UMBEH ( gO. ,1 ,X P A R • YPA R
i S  XPAP (’) •

CA LL N U M B Z B (  80 . , 1 1 X P A R  , TP ~~R
X p A R ( )  a 1 .0
CA LL N UMBER C 0.0 , I .XPA B, TPA R

22 TPAF (7) • 20.
23 CA LL N UMBER C ~0.O • I ,X PA R,X PA E
2— YP A R (7) • 2S,’~
40 CA LL NUMBE R ( 2 0 .0 , I •XP A R , Y P A R
26 YpA R (7) • 28 .0
2~ CA LL KUKBLR (26.0 , I ,XPA R , T P A R

IBM = I. INCi
29
3 00 2 K a 

~ ‘ 
IB M , I N C P

3 .3 • 3 + I
X A R ( J )  = K

33 YA R(3) RATIO (K)

~O LC3P INDEX K MA~ NOT BE RE DEFINE C IN CALL 08 A BNO RMA L FU~ cTI N
3- ZA R(J ) a RA T IOH(K )

0 L03’ I~ oEX K MA Y NO T 5E R E D E F I N E D  I~ C A L L OR A B N O R M A L  F U ’ C T I ’ N
ii =

36 20 C O N T I N U E
3 ’ C ~ ‘
38 C A L L  L I N E  C XA R , YA R • II , X P A R ,  Y p A R
39 CA LL LINE C X~ R , EA R • I I  , XPAI, YPAR

C A L L  S T D B Y
CA L L STOtY

.2 R E T U P ~
E N D
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SUBR OUTINE SKIPF (WEOt,NEOR ,$sxIp )
I IF (NsKIp ~ EQ .O )  GO Ta 110

= 0
NF S = 0
N C N O 1  ~ X C N O
C A L L  F L G E O F ( 8 , I E O T )

10 R E A D  ( 8 . 15 )  N C N O
IP(IEQF ‘.E Q ,  ) GO TO 40

15 FORMA T (~~2x,~~c,3x)
I? ( N C N O . G E . N C N O I )  GO TO 2 ’
NEOF N !OF+1
$FS = Ø~~5 + 1

20 I~ ( N C N Q . N E , I )  GO TO 10
IF (NF S .LT.NSXIP ) (0 TO I Q

BA CKSPAC E 8
30 RETURN
40 c A L L  E R R O R ( 2

GO TO 30
E N T R Y  S K I P R ( I R S K )
MRS = 0
IF (IRSK.EQ .0) GO TO 110
CA LL )‘LG!Oi(B ,IEOF)
Ir (IEOF .EQ. ~) GO TO 100

80 R E A D  ( B ,Q O )  ~ “ M M Y
90 FORMA T (~~X )N E O~ N E O R  + 1

M R S  = IIRS + 1
IF ( N R s , L T . I R ~~K ) C~O TO PC
GO TO 1 10

100 CA LL ERROR ( )
I IQ  R E T U R N

E N D
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SU ~~R O U T I N !  E R R O R ( K E P R O R )
00 TO ( 10  • 20 , 3 ),KERROR

10 W P I T E (6 • 100) 
--

‘00 F O R I ’ I A T ( j g H  W R O N G  T A P E  F I L E  c A L L E D  * K E R R O ~ =
Go ‘ro h o

20 W~~I T E ( 6  • 2 0 0 )
200  F O R M A T ( 3 9 H  U N E X P E C T E D  E N D  OF F I L E  * KERRO F 2

GO TO 110
30 W R I T E ( 6  • 3 0 0 )

300 F O R M A T ( 3 9 H  ‘J!~EX PZ C T ED E~ D 
OF FILE * K E R R O F

110 STOP
E N D
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C
C SUBR oUT INE PHASE PHAS E C E N T F R  A N A L Y S I S
C

COMM ON/bLOK/NTOR,NSKIP .RHOHI( 40 0).RHOLI (4 - ),RU OH 2 ( o O  O ) , RNOL2
1(40 ’).IOP 1 ,I-.P2 ,EREC, NR ,1..IN C,DRHO ,LP.LIM ,LIM~~.r .NFIL F,K,X R ,S f lH ,
I LI.. RPD,KoPi .:~IN,MAX , J.SVV .XI, V VR.T JVV . T3H~~, CO .

SVV .VV I, SINVv ,cOs$H ,
2 5INHH .hHR,HHI,SIGR,SI0I,P~ RR, YE3I. SUM ,DEN’~ 

l ,DE~~~M2 ,T3vH ,sv I:,
3 c0SVH.S:$VM,V HR.VHI,XLAMDA,IF$ (20),NDG (T),IX( .),IY (2).
4 IVV(4OCO) ,JVV(400O) .IVH(~40~’O) .JyX(4O

’-O ),I .H(~ ),JNHC .eOOj),
S SINSQ (36OO),C 0SSQ (36OO).SICOS(36QO ),PATZO (3~ ),IRMI,I~ P1A
6.PA TIOH(4000) ,LPT H , I H 1  ( 2 )  ,IL1(2).1H2(2) , 1 L 2 ( 2 )  ,I:~•~ ( 2 )  ,NEOF
XLA M DA a 3.O/( 1O .Q*F Q ,C254)/7~~~,Q

— -  Z~~~4 1  z 3VV (1)
R A TIO(1) a ZA H 1~~XLA M D A
MM . 1 +INc
Do 3 IzNM.L,INC
MPHI = C
JKJH2 a
IF (JYV (I). LT .L1112. OR .JVV (JKJH2) .GT .LIMfl 0,0 TO 25

9 01 NpHI a— 360
GO TO 30

25 3v3H ~ w I—INC
ir (JVY(I).GT . LIMI . OR .JV V (JKJH~~~.LT .LIM2) Jo TO 3 ’

9 00 MPHI = 3 6 0

‘ I I NC
Z A N 6  ( J V V ( I ) 3 V V ( 3 X J H 6 ) ~~~P H1 )

30 PATIO (I) aRATIO(JKJH 6) + ZAH 64XLAM D~W R I T E  ( 6. 4 1 )
41 FORMAT (IHO,39HOUTPUT ~ATA .PH~~SE CENTER IN IN CHE

C (‘IV))
WRITE (6.4C) (RATIO(I), I = 1 ,L .LPTH )

40 FORMAT (51? .’)
Z A K 7  JHH (1 )
RATIOH ( 1)  = Z A H 7 4 X L A M D *
00 7 I.Mt’,L ,INC
MPHI C
3K3H8 a
IF (JI1H (t).LT. L1112, OR .JH)~(3K 3H8).GT .LIM1 ) ~O TO 60

9 02 MPHT =—360
GO TO 7C

60 J KH ~ * I INC
IF  (JHN (I). 5T ,L I M I , oR ..3HN(.3K~~1 - I,Lr .LIr.2) 00 TO~~~.

~ 03 M P H I  560
3KJf l~~2 a I— INC
ZAH I2 • JHH (I) JHH(3K3 H12 )+MP-I

70 RA TI OH (I) = RATIOH(JKJHI2) + ZA H12* X LAM DA
WRITE (6,7q)

79 FORMAT (IMO,3 1{OUTPIJT DA TA .FHPSE CENTER Ii- ’ I’? c~~E3 (H H ) )
WRITE (6.80) (RATIOM(I ), I=1,L,L~’T H)

80 FoRMAT (5F8 .7 )
CA L) .  PL T ?II A C R A T I O  , R A T I OH , IN C , I
RFTURN

END (the reverse of this page is blank)
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8. SAMPLE PROBLEM

8.1. Description. A sauple proble. is included for checking
out progra. AG3 .

8.2. Input Data. The input data used for the sa.ple problem is
shown on the following page. The input data is explained in Section
S.’.
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8.3 Output Data. A portion of the output from Procedure AG3 for thesaaple prob1ei 1J~~gjy ~~ on the following pages.
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Al 1 1 U f l 15 C Ij / (a t~ (,  
~~+ 1

~ huL 1 ( 2) = C’. ~ ‘~~ 95~~,L 01 ~‘~ $1J L2 ( 2) = C .  ii ,,5~,5i ‘~ 2

R I I L L I (  3 1= L . c + f 9 ~,J , ,L  01 I-~~(•L2( 31 = (1. 15-i ’~~~,t C2

.~hI~L 1 t  s )  G . 2 i 5 ’~6t - 02 ~~I I t . L � (  1 1= O.t1Y~ ,~~5L 02

~ HUL it 51 0.2 19~~~~ d~: 02 ( 4 3  L 2 t  5 )  O .~~ 1 ’~~i ’ i 9 5 E  02

R h L E  H 61 = 0 .1  l~~~9’,óL 02 I~J-IUL2( 61= 0. 71’~ ~~~~i 4 E  C2

Rhi~L it  11= O.ll~~~Y’bt 02 t~HCi2 ( 11 = C. 115 ~‘i~~’.L 02

~(t~~L 1 t  3) 0.0 I -H LJ L2 (  ~~~ 0 .u ’,5’ii’i(~ 02

Kj ’ 4.jL it 91 0 • 1 1~~Vi ’8 t  02 ~• I 1 u &  2 ( fl 0 • 7 l~ ‘~‘4E 02

~ t i 1 j L i (  1 3) =  C. ’ 9 Y ~i- i 9L-  01 ~i’u 2 (  10 1= 0.75 ~‘+“5F (2

t~~t - 1IJL  I t  11)  = ~ ; 9( , -; I;~~~ Q j  ~t 1j L 2 ( i i )  = 0. 1~~9’i- ~s5E C 2

~ThuL i t  12 1=  0 . 1  I9 ’i i 5 t~ 02 K t-1 tJ t2 ( 12) = C. 715 ;‘~ )~~E 02

~J’~~L 11 1 3 1 =  0. 1 t 0 0 0 C O L  02 R 1 1 u L 2 (  1 3 1=  0. 1 5 i ’ ~~~; 3 E  ( ‘2

~~t i~~~~ i t  1~s )  = U. ~ 19~~~~~~ 02 i~t i C L 2 ( 14 1 = 0. ( 1 9 i 5 ~, 5E  1?

~ HUL I t  15 ) =  V.! /)5—J’~h L -  02 k 100 2 (  1~~) =  0 . 7 1 , 1; i~~’~L - 2

I~HLL I(  j~~ ) =  0 . 1 1 9 ’ i ’i.~0I- 02 ~ ‘~JL2 ( 1 61= 0.7I~~s~~s-~ E C2

- (h~j L 1(  1 1 1 =  0 .1  7’ ~ ’i i c’d L  02 KHI~~L4 (  I 1) =  0. 1 1 h J ; n 15~+ E  02

<~~i~ i~ ii 1 8 1 =  0.2j)5’,’jt~L L2 k t1L ~L2 ( 13 1 =  C . c 5 s 5 ’~ i ( E t ’ 2

- t i C L I (  1’11 LI . 25 9 Y~9bL C2 R , i t ~ L( (  1 5 1 =  0.~~~ 5 5 4 . 1 E ?

~4 h 4 J L  I t  /~ j )  1.3  3 ) 5 5h ,~~~~t : C2 ~‘ I l U t 2 (  20) 0 .~~ 5~ ’1 5 , I i ~~ C?

~l1I L i t  4 1 1 =  C . 3 3 ) ’~~ ’ i ’ s L  C.? v : I L , L 2 (  .1 1 1 =  0.55’”i’ ’~ ’E- ‘ 2

r~t ’U1I ( / 2 1=  (• _ . ~~~ ‘~~ ‘~‘h~ C).? I<hi)L2 ( / 2 1 =  (‘ .5 I , ’5 , ,~ 7

~HUL 1 ( ~ J 1  C./ 3 ’J’~’,5t~’ 02 ~:iC~~~ ( 
~~~ 0.~~~ 9-i ’ .~~1~ 02

I~~HJ L 1 ( 2 . )  0.~~ ,is ’~5i: 02 ~.iI012 ( 241= Q.~~ ’, 5 i  ~~~~~~ C 2

••
~ t I L L 1 ( ~ ~, I = ti • ~ I i ’ , - d ~ ;2 r~r1L~ .‘ I . 51 C .  ( 1 . ’, , ’~ 31 02

~ HI~L 1 t  26) U..’5’i ’,’,,’’: )/ I 
2( 

~~~~~~~~ ~.(3,95’:it. 02

~ I tJ L 1( ~~~~~ c’ .~
, 5 - -i5s~’ e~i 2 ~~I U L (  7): 0 . t - 3 i ~~s ’3~ 02
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A l ri~~.. — i s  C C2c ~~1 N~~=i

i~ H*J L i t  2dI = C . I5’J -~5UE U.? ~r i [ j L 2 (  2 8 )  = O . o 7~~ i995 E 02

ithOill 2 ) 1 =  0 . 4 5 9 9 c 9 b~ 02 Ri ICL2(  2 9 1 =  O . 6 3 , , 9 9 H E  02

1(H0L1( 301= 0 . 3 3  ~~~~ 02 R~iUL2 ( 301= O.5 99~its~ 02

RHUL1I 311 0.~~ 3 ’9 Y) Y b t  02 r ( i ’li . J L 2 (  3 1 1 =  O .5599’~)8E C2

RtiCLi ( 3 2 ) -  C . 2 I ’ i ’~Yh~c 02 HtUL2I i2)= 0.~~I99995E 02

RHO LI(  3 3 )  C .~~~~~ i’~8t 02 Rt1L~L2(  3 3 ) =  0 .o 3~~’~~9dE 02

Rh,I L1 ( 3’fl= 0.2 79 ’ i 9O t i L 02 k t i u l  2 1 41= O.t.i’~9 -~~8E C?

RhOL it 351= L.2599Yi~~ 02 RHGL2 ( 351 = 0.5~ ’~599’tE 02

KhUL IC 3o1 = 0. 59~i9~~dt 02 .~rt0L2 ( 3 b )  = 0. ‘~ 3~I I 9ni~J 1 02

R HIJLI ( 3 11= C . /~~99 9- ,3c 02 k i luL2(  3 71 = 0. 55’ ) T E  C?

R H O L  i f  3 8 1 =  C .  2 1999;8L 0/ ~( HC L2(  38.1= 0. I9~~558E 02

~UiUL 11 3 9 1=  1. i’i99,i E 02 RHi .u L 2 t  3 f l =  0. h155’~~J~~~E 02

KHOL it  ‘ .01= (1. 2 7 5 ’~’)’~i3l 02 RH’JL2 ( Y: I 0. ol ‘,ss~~ [ (2

R t-1UL I( 4 1 1 =  U. iY’ ,bt 02 k~ 1t i L / (  ‘s l ) =  0 . 5 ) , S s ’i ’+ L  0 2

~ hI)L 1( ‘+~~1= 0 . / C ’ ) ) 5 5 ~~L 02 k I uL2 (  ‘ . 2 1 =  0 . 5  ~55,’~’sE 02

RhIJL ~
( 6 

~) = C • 2 ,1-i -hL u2 t~ iUL2 1 ‘431 = 0 .5  ~“~~ss ~L C 2

,thi.1 .t i (  4 s )  C . / 7 J 5 5 5 d ~ 02 R V L L . ? (  ‘ . 4 1 =  0 . t l ’ -,5 ~- iE ; E ( 2

t~HuL 11 ‘.5) C . 2 s5 ’ ’5 ’~t C  02 Ri  0C2  I ‘~5)  C.  5 5 ’~;’’’+ ~ C 2

k h u t . 11 ‘.0 )  5 • .?OOL 551 U.? ~C t 
~ ‘ ( •s o I = 0. 5759 i’~~5 ~- 02

~UiuL i1 ‘.N t~~./ ” ’;’,’~ ’.~~,i 0/ i~~iuL 2 (  ‘.1) 0 .5 5 5 ’ ,U; ’.t (‘2

i’ t ii~~1t ‘ . b1=  ( . ,- ‘ ~~ 55 ’ 0 E  C.? I’HIJL2( ‘.31= 0.5)5~•”5’~~ 02

~(H0L1( ‘s91- (i.2~, i 59 Ut  02 i’( it ’12 (  ‘$ 9 1 -  O . 5 ’ ,’9 95’d 02

~ Ii0L 1 ( 501 ( .~~~~ ‘)‘9W’: 102 ~ r i0 L / t  50 1=  O . 5 5~~9’,~~ s L 2

$.tILIL I I  5 1 1 =  C .  ~55 5 5 ’~ht 02 Hi~L/ t  5 1 1=  ~) . 5 , ’’’,5~~1 02

t~h’A 11 52 1  U .~~39 -, ) ’ ) b r  ‘2 ‘t- ’ C k / (  521= 0.5 Y’~~ 1 ( ‘2

~J’Ut I t  53) C . 3 3 ~~’i 5 ’ i e i  ~ / k i t  .1 531 0.5 ,’;’,’,~s1 02
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SECTION V II

SIGNATURE TYPE AMBIGUITY STUDY
COMP UTER P ROG RAM DOCUMENTATION
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Enclosure (B)r 1165 - FORTRAN IV SOURCE DECK LISTING

C
C SI GNAT UR F T Y P E  AP~R I ( U I T Y  STI J f l Y
C

C CM MON
~~1/AAj/ SMAT (31CC,M M j ( e ) ,  ~CUT1. ~CUT2,

2 A CUT 3 ,
D 1MEt~S ) L~N A P ( 1 7 C C  ). F( ~7O~~

) ,Ff 1 ( 6 )  ,EF2 (6t ,E1 (6)
= NIA

P)w1N0 NTA
NUI 1=—I
ACUTI ~1 PC.
ACUT2z~).
4 Ct JT 3 =360 .
AC IJ I L.21 M 1.

2G RFAL(5.1C: 51 NNN,TN,Mf~,SN,S 4N,NS ,A~vG~ 4
21 W~~A D(5,1C~~C ) K ,A1.A?, A~~,A 4,A’~,J

(,&. III (~~D,~~C.5C,~.C, 7C.~~O,9O.1CrI ,s(
3~ f~C=J

(u fI! ?I
4’ 1SA F~=J

~Vu N ~ A ?
S S J

~~& ; TP 2 1
‘ 5 ’  W~~(~~~ i A ~~4~~ j

M~~4 3) 42. .1
M 1 ( 4 ) = A 3 , .1
M 1(~~ ) = A 4 , .1

C,tj 1(1 21
d’~~ f 1 ( ? ) = A 1

~ 1 :~) = A ?
4 )  =

~ 1~~5) A4
I’ 1 ( b )  A~
(.U III 21

7 .~ AC uTI = A 1
A lt ) T2~~A 2
A CU I 3~~A3AL(114 z A 4

C~u TI! 21
~u 1( J ( ’ T = A L , . I

Ct ) TO 21
~~ LN~~W M A  ~~ 1

GU TI) 21
I~~( WW I  TF (

~~, t ._. ‘ i~ ) P.N~~, I ~. M~s • SI~ .SA N .1W f~~A ,
1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
?ACti TI . AC UT?, ~CU1 

) , 411j14, 1S~~V~~
• C

I )~‘fl ~ C f ’ t k I ( T  S C A T T F I ~ I P ( ~ M A T w ( V  L A T A  :~ IAPI
C

C A L L  1I~~,)- C I - I N T t , I ( - i ’ t 1
II (~~ L ~~~~~~ N 1 1  I ( lU I ~
Ut~ 1.5  1 r 1 , P ~(J~

~~~ S M A T ( l , 1 ) s A ~~S ( S M A T I I . 1 ) )
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r

co TtJ 18C
101 IF (NUll .EQ. —1 ) GO TO 103

11? MkAD ( P T A )
IF (ILOF ) 1C2.102,1C3

103 ILI)F • C
READ (PTA)
10C 103
If ( I E O F )  104.104,550

1)4 PkAC INTA) P401
I CC ‘1 04
IF (IECF ) lCt .iCt .550

106 IF (NO .E Q .  P C i )  GO TO 14(~
110 READ (P4TA)

IF (IEOF ) 110,110,103
t~. REAC IN SCATTERING MATRIX

14C 1—1
,~U M=~

141 READ (PTA) (SMAT (I,JI,J—1 ,6)
L 0 141
If (IECF ) 1~~3, 14~ ,179143 If ( SMAT (I.1) .L~~. ACUT 1 •AND . SMAT (I,1) .GF. ACUT2
1.0K. SMAT (I,1) .LE. ACUT3 •AND. SMAT4I,II .GE . ACUT4 ) GC TO 142
GO TO 180

142 IF (IS~ VA R .LT. 1 ) GO TO 147
00 145 IJs1,ESl~V AR

144 READ (NTA (
LOC 144
IF (IEOF ) 145.145,179

145 CONTINUE
147 r.UM *NUM + 1

1= 1 +1
GO TO 141

179 ItOF • C
bACKSP*CL PITA -

C
C CHICK FOP SYPjTHFSIZINO ADDITIVE PCIS~ SL RRCI.T I N F

181 IF (ISAP’ •EC. 1 CALL SAP4SUB( PU~~, AVGN ,stcc~
C
C CP4 L CK F CP N C I S F  S L ) P T U A C I I O N  St.RROUTINE

IF(NS S .FC, 2 1 CALL NSSSLB( NLM, AVGP,~~19~~)
19C 11= 1

Kz 1
AVGS I 10 .
AV (,UI A ’ .
IC (INT C.
1 1 1

2~~C IF (SMA T(I1.1) .Ct. C .C ) GO TO 2C5
1 1 = 1 1 +1
K — I l
IF (II .GT.  PIJM ) (ii TC 2~ C
GO Til 2t~C

20~ DC 21.) IJ’2.~
IF LMl (IJ) .F~~. C)  (WI TO 210
1 E 1( IJ )  — S W A T ( K , I J )  — E1 (IJ)
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EE2(IJ~ ~ SP*AT(K,IJ) + E1(IJ)
210 CONTINLJ F
220 1CONT~~IC0NT+1

EIICONT )— SP’AT(K,1)
SMA T(K,1) — —SMAT (K,lI
K K. + 1
IF (K .GT. NUN ) GO TC 245

227 00 230 IJ—2,6
IF(M 1 (IJI .EQ. 0 1 GO TO 230
IF I SWAT (K,l) .tT. 0.0 .OR. (S$ATtK,1J) .LT. EFI(IJ) .OR.
SNAT (K,IJI •GT. EF2 (IJ))) GC TO 232

230 CONTINUE
GO TO 220

232 K*K+i
IF I K .LE . NW’ I GO TO 227

245 IF ((CONY •EQ. C.) GO TO 2CC
250 CICONT-ICONT

ONUN. NUN
CCS—OICONT/ CNUM
AVGSIZ CCS 4 AVGS IZ
DAXNzO .
00 260 I 1,ICGNT
DO 260 IJ-I,ICUNT
If ( DAX~ .LT. APOD(A~~S (E(I) — E (IJ)),i8O.H DAXI’zAMCD(AMS (E(() —

1E ( IJ) I. 180.)
260 CCNTINUE

OK -DAXM /DNCRMA
AVG O IA OK + ~VGDIAAP (II)=1.f 3.0 *(CCS**2 + DK**2 I
WR ITE (6,J0Ot) II,CCS,II,DK
IF (IOPT •NF. 1) GO TO 270
WRITE (6,1003) (El 3J),1J~~1,1CCNT )

270 (Is 11+1
II~ 11+ 1(CLINT *0
K— Il
IF (11 .LF. NUI4 I GO TO 2CC

29C AA~O.
LCN—I I—I.
DCN-ICN
ENNUEC 1 .—DCN/FIOAT (NW’ )
OC 300 IJ 1,ICN
A PI IJ)—SCRTI1./3. *(ENNOEC4*2) +AP ( IJ))

30C AA—1 ./(DCN )*AP (IJ)+AA
A~GSIZ— i~VGSIL /0CM
AVGD I A— AV GDIA /DCP4
0*-C.
00 31C IJ~~1,ICN

310 0*— (1./PCN*(~~P (1J)— ~~A )**2) •0*
0*— SORT (CA )
WR I TE (6, 1011) (AP(1 ),I— l,ICN )

• WRI TEI6, 1004) AA ,UA,EM~0EC
WR I TE (6,1013) AVCS IZ , *VGOIA, NU?’
NOt 1 N1)

1000 F~ KN*T (I2,2~ 5ElC.4,3X (4)
1001 FUPMAT (1X4I~ ((S 14,2H)s F10.4,SX4H DIS 14,2,11= Fir .4
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1002 FUHMA T (3114 SCATTE R ING MATRIX UATA NuMH FR 14 ,2314 CCESPS’T E X IST OP
UAP I )

1003 FOKMAT (4714 AZ IMLT14 VALU ES IN T14IS (UUIVALFNCF CLASS ARE /(5F5.l))
1304 FORMAT (lxSHAvCA ~~FQ .4,5t-vAR 4— FIO.4 ,8p4 1—K/Pi z F8.4)
100~ FCRMA TI8AS )
1006 FUR MAT (  lx 4C 14 SMUS — STATISTICAL SIGNATuRE AMBIG UI T~v

I IX 1ÔH SIGNATURE TYP F A5 /
2 1X 1E~Il SM TAPE NUMI~ER A5 , 14I~ MODEl. PUM8ER AS
3 LX 614 SIN= A S .3 14 0(3
4 1X SI-I SAN A 5 ,5X6P- AV GP~ 45
5 LX 2014 NOISE SUBTRACTIUN= A S
6 Ut 1814 ERRGP LIMITS ARE /
71X 61’i E (1)=F6.3,614 E (2)=F6.3,~,H E (3)—F6.3,~~H F(4)=F6.1,614 F(5):F6.1
8/ IX7H ACUTI- F6.I,7I-4 ACUT2 F~- .1,7t 4 ACI.iT3 F6.1,711 ACUT4— F6.1 /
91X SM ISMVAR 12

10CR FUR MAT(13)
1t~0~ FURP4A T (1X14)
IOIC FORMAT (6F10.3)
1011 FCR MAT ( 2814 NORMALIZED AM (3IGUTTY VECTOR / (SF10.4))

Cli TO 20
55C WRITE(6,1012) ICC
IOU FUKMAT ( 3211 EPIC IF FILE ERROR A T STATEMENT 14
1C1 3 FORMAT LIX, 8HAVCSII ,F6.4.1OI4 AVGD IA — ,F6.4. 714 NUM = ,I41

GO TO 20
END

SUBROUTINE SANSUP (PIUM ,AVGN ,*)
C
C SU~ ROUT IN l~ 1-OR SVNT14ES IZING ADDITI V E NOISE
C

C OM MON
~,4/AA1/SMAT (37”,6) Ml(~~), ACUT 1, ACUT2,
2 ACUTI, A CUT 4
DC 50 (=1,N UM
DO 5C J 2,4
EIJ 1J.$ALCG1O(1 . + 1 . ** ((AVGN — SMA T (I,JH/10. I I
SMAT ( I,JI SMAT ( I,J) +EI J

SC CONTINUE
RETURN 1
FM)

SUBROUT IN E NSS S U P( NLM , AV CN , *
C
C N~)I SF S LF T R A C T  ION S(JR RUUT I PE
C-

Iti M MC 14
/ I/A Al/ SMAT(~~7~~~.b) M 1 (e- ), AC LTI,
2 AC(jT3, A1i)14
DC 5C I=1,NLM
00 53 J =? ,4
IF (S MAT (I,J ) — AV L~ •GT.  C.C 433 I CI) TO 4C
SMAT (I ,J ) ~ AV GN —
(,U TO 5’)

4~ SMA I(I,J ) AVG’4 • 1 .~ 4L~ (1C t LC . ** (tSMA T (I,JI —A VG N I * .1)—1.)
5~ CONTINUE

3

F P.1)
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Enclosure (C)

1165 - Sample Problem

1. Description

Three sample problems are included. Each of these problems
utilizes a reduced signature set in order to minimize the time
required to check out the program. This time may be further
shortened by increasing the values of ACUT2 and/or ISMVAR .

Problem 1 uses the first file on the library tape and does
not use either subroutine.

Problem 2 uses the first file on the library tape and
incorporates the Noise Subtraction Subroutine. The value of
-15.0 dBsm for average noise is artificial and is chosen so
that the effect of noise subtraction on ambiguity will be
obvious.

Problem 3 uses the second file on the library tape and the
Synthesize Additive Noise Subroutine. The value of average
noise is again chosen so that the effect of noise on ambiguity
will be easily detected.

2. Sample Problem Deck Listiflg

The following is a listing of the enclosed sample problem
deck. See Enclosure (E) for an explanation of each term of
this listing.

3. Sample Problem Output

The following is a listing of the output of procedure 1165
for the three sample problems. The time required to run these
three problems in sequence on the IBM 7090 using a binary source
deck is 0.72 minutes.

4. Sample Problem Deck

• (the reverse of this page is blank)
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Enclosure (C)
2. Sample Problem Deck Listing

SN 64011 ~ 7~’ NO NO — 65
I

—6~~. 
V.)

3 1. 1. 1. 1. 1.
4 1.01 1.01 1.01 10.01 10.01
5 180.0 160.0 160.0 16t .O 2.0
E~ 0.

• 20.
P
Sfr S’.DU 3 72 ~O V~ S —l~

1
2 — i i .  2
3 1. 1. ‘ . 1. 1.
4 1.01 1.01 1.01 10.01 10.01
5 180.0 1 60.0 16C .C 160.0 2.0
6 0.
7 20.
8
SY 640)1 3 52 YES NO —1~

1 2
2 —15.
3 1. 1. 1. ~~. 1.
4 1.~~1 1.01 1.0! 10.01 10.01
5 180.0 £60.3 160.0 160.0 2.0

~• 0.
7 20.

I
193

I



Enclosu r. (C)

3. Sempi. Probism Output

) t75~~
2Q C 3627230 GR LIVER C J4117 0025 ~-465 25007c

90 tJNlT ~fJ PU OR *1 42 43 44 45 At
FUNrT (ON C~~D PC~1 pRY IB1 I~~1 001 PP1 C”.l Lt)~
SYMc~01IC40 LOGICAL 32 33 34 00 Cl 02 03 ~4 35
4C UN IT DIS K 0154 DISK DISK DISK ~f lSK DIS K DIS~. JISK

~C UNIT B8 l~9 Cl C? C3 C’. CS C6
FUNr T 7 ’Vs~
SYMBOL IC
~C LOGICAL .7 18 19 2~ 21 22 23 24
4~ IJ~4It DISK DISK DiSK DISK DISK DISK DISK DISK DISK

9 l7~~52~ C SSETUP 09
? 175529 C $EXE:UTE IBJOM
9 17’552 V~ EXEC IJTIJS4
9 17~ 6!1 C THIS JJB IS COMPLETE.

9 17c~~!~ ‘~ 142 LIN ES ~~tT’UT.
9 i~~~~:i C SI~~SY S
9 1~~

c
~~11 SST D P

c . ~ 7~

47 A i  3 . ‘53 ~‘4 1~b
UT: 0T2  ~)T~ ITt. CK~ _~~~ (,

-
~~~ 7 )9 :: 1! :2 1~ 14
Cl 31S t JIS’ JLS~ iI5~’ 015K )I~~t )ISK ‘315 K !)1S( )lS(

34

25 27 25 3
‘~ISK )IS’. otSic )ISc )ISK 315K

194



laJoe WEP51O~i S HA S CON IRJI
$I~~JOB P4OSOURCE

(the reverse of this page is blank)
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.ENEF~A1 DVP46MICS 7090 PROCEDURE 1465
FORT WORTH DIV ISIO’~ PR)BLEM 062079- 01

S’4US — STATISTICAL SIG NAT u RE AM BIGUITY
SIGNATURE TY PE SM
SM TAPE NUMI3ER 64011 MODEI NUM BER 3
SI4’ 72 013
SAN: ~‘1O AVGN= —e~NOISE SUBT~ ACT IJNZ ~O
ERROR LIM ITS A~~E
E (1)= 1.013 E12 )= 1.31’~ E1 3): 1.’~13 E (4)= 10.” EI~~~)= 1C.O
ACUT 1= 183.0 4~ UT2= 160.0 4CU13= 160.3 ACUT4: 160.0
IS M VA R’ 2
CIS 11= 3.0741 D(S 11 = C.’)650
C’S 21= 3.0741 D(S 2): 0.365C

S ‘I’ 3.3741 fl(S 31= C•.055C
S 4)z 0.3926 )(S 41= 3.0853

CIS ¶ 1) :  3.3 135 D(S 51= C.
CU 61= 3.0741 ~~S 61= .C550
C (S 7): 3.0556 )(S 7): 

~.C3 C~
C (S 8) .3556 fl (S )= C..)45C
CU 9) :  3.3373 DIS ‘~I= 3.015C
C (S 101= 3.’D370 )(S 101=
CU 111= 3.0185 DIS 111 = 3.
CIS 12 )’ 3.~~37C ‘)(S 121=
CU 131= 3.’337C 015 13 1=
C (S 141= :.~~l 35 .)IS 141= C.
C (S 1~~)= C.0l~~5 ‘) (S 1~i= 0.
C (S 16): 3.3370 0(S 161= C.Zl5D
C (S 17): 0.C370 0(5 17): 3.C2~iC
C IS 181= C. 337) )(S 1q)=
CU 19): 0.0373 ous IQ)=
CU 2C )= 3.3373 )(S 2 3) :

CIS .11 = 0.C•.~70 )(S 21):
C (S 22)’ 3.0373 0(S 22)’
C (S 231 = C.31~~5 3(5 231=

‘4ORMALIZFr, AM ’3k,ULTY VEC T1~
3.3363 ‘~.3~ 57 C . 3 3 ° 3
:.3334 •0.~~34.:. 0.3322 2.33fl
: ; . 3 3 2 2  ~.3~ 23 C .331~
.3323 C. 3 3 ’2  C.’322 ‘.3322

~.3322
4VGA= (‘.~~33~ V4 R A ~.)~ 2’ 1—Kf~1= ~.574

•
~

4V0S17 =~~. -.35 AV UJ1~ C.’’54 NIJ4 =
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SMUS — STAT ISTICAL SIGNA TUR E AMBIGUITY
S t G N ~~TURF TYPE SM
SM TAPE NU MBE R 64011 MOOEL NUMBER 3
S’N= 72 UB
SAN: NO AVGN’ -15
N O I S E  SUBT~~4CTIOM : YES
E~~

ROQ LI M IT S A~.E
EU ): 1.013 ~(2I= 1.310 ~13 )= 1.010 E14)’ 10.0 ~ I5 )= 13. ’
A CUT 1= IQO .0 A3UT2’ Lo0.0 ~CUT3 160.C ~CUT4= 163.3
ISMVAR = 2
CU 1)’ C.3741 0(5 1):
CU 2)’ (,.0741 DIS 2)’ 0.0650
C (S ‘I’ 0.0926 D(S 3)’ 0.0750
CIS 4)’ 3.3556 DIS 4)’ 0.0403
0(5 SI’ 3.3370 DIS 5)’ 0.0230
0(5 6)’ 3.3556 1(S 6)’ 0.030C
C IS 7): 0.0195 D(S 7)’ 3.
CIS P1’ 3.3135 OI S 8)’ 0.
0(5 9):  3.C3 1C 0 ( 5  9): 0.CL5C
C (S 1C ) 0.037C DIS 10)’ 0.0150
C IS 111 = 3.01~~5 D(S 11)’ 3.
C (S 12 )’ 3.3195 DIS 12): 3.
CU 131 = 0.0185 0(5 13): C.
C (S 141= .~~370 ‘)(S 14)’
C IS 151= 0.0185 0(S 15)’ C.
CU  1~~l= 0.31 95 0(5 16)’ 3.
C (S 171= C~~3135 0(5 17)’ 3.
CU 18): 3.3135 O (S lP ) C.
C (S 191= .0135 D (S 10)’ 0.
C (S 2r )= 0.3195 0 5  20): 3.
C (S ~!)= 0 .C135  D ( S  21)’ 3.
CU 2 2 ) :  C .3370 D (S 22): 2.0153
C (S 2~~) 3.0135 3(5 23)’ 2.
CU 24): C.’C i9~ O (S 74)’ C.
CU 251= 3.3373 3(5 251= 3.3152
C (S 261= 3.0195 0(S 26)’
C (S 271= ~~~~~~ 0(S 27): 0.
C (S ~~Q )= C.313 5 0(5 !8I=
3(5 ‘~~ )=  J.; . d5 3 ( 5  291 =
CU ~~~)=  2 .3 185  3 (S ‘31= C .
((S 1j ) =  3. 37~ )(S 311 =
C (S 37)’ ~. 3 13 ) ( S  3? ) :  C .~~2 D~r~( , P M4 L I 7 F Q  4 M u I C u I T Y  V E C T1 t ~

0.2422 C.24~~: 0.2395
0 . 2 3 5 2  3 . 2 3 5 5  r ,23 55 .2363 ).2~~S3

T’.2 355 0. 3 1 5 5  0.2365 3.2355
3.235, r .2 35~ C.2 35!  :‘.2355
3.2363 2.?3S5 ~.23~~5

~.235 S
~. 2 3 6 5

AV ( 4’ ~.335~ V 4~ A ’ C.~~”? 1—K/M : -
~~4074
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AVr,SIZ .‘ 312 ~V S D I 4 ~~ .3l 3~ NIJ I =
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SMUS — ST~~T ISTIC A L SI~~NA TU~ E A M B I G U I T Y
S I O N A T L I R E  T Y P E  SM
SM T ’~PF NIJMRER 64011 MO1)E1 NUMBER 3
S/’4= 52 03
SAN : YES AV GN= —~~
NOI SF SURt~~AC TI i)N: MU
F~~~ flP L V ’ ~V T S 4~~F
~~~i = 1 . ~~:3 5 ( 2 ) = 1.31c~~~( 3 ) = 1.0 12 E I 4 ) =  1) .D I - ( 5 )  3~~~0

A C IJT 1 1~~;.3 A C J T ~~~ 160.3 AC tIT3= 160.0 4 3 1 T 4 =  1’ •~ .2~
Is~’vit~~=
CU 11= 3 .2~~5~ US 1): ).343C
((S ?I= .2556 3(5 ?)  C . 0 5 5 C
3 (5 3 ) .,. 74 1 rl(S 3)’ C . U 7~~0
C (S 4): C.~~~25 3(S 4 ) :  0 . 0 7 0 C
((S 5 ) :  C . C 5 5 o  3 ( S  5) :  C .345 C
C ( S  ~~) =  ? .~~55~ 0 S  5) :
((S 7)= J. 556 r)(S 7): 3 . 3 3 3 0
CU P )~ 3 .3 7 4 1 ~) ( S  9) :  0 . 0 5 5 0
C I S  0)’ r . (74 1  0 ( 5  p))’ ( • 3 5 5
( ( S  11= 3 .0556  1)(S 10):
C ( S  111= . 0370  0 ( 5  11): 3 . C 1 5 0
6(5 !2)’ 0 . C 5 5 5  0(5 12) :
3 (5 ‘~~ )= .j 3 70  3 ( S  13):  9 .3 25C
CU 16 1=  3 . 2 3 7 C  OU 14): 0.3230
C (S ~~)=  C . 3 56 3 ( 5  151= 3 . 0 3 5 2
((S li’)’ 2 . 5 ~~ 0 ( 5  16):
C ( S  ! 7 ) =  ~. J 3 72  0 ( 5  17):
((S 1 P ) =  : . 3 3 7 3  3 ( S  18 1=  3 .3230

M1J~ MA L 1 T E 0  A W U G U IT Y  V U - C T 1 C (
).3d75 C . 3 ~”~7 C~.3 9 0 7

2 . 3 9 7 1  ~. . 3 U 6 5  ‘ . 3 9 3 6  ~~~~~~

).3~~57
A V G A =  ‘.~~~71~~A R 4 = 3. 1~’14 1— K/ N :  C . 5 ~,67
A V O S I Z  = . 35 5 6  ‘~~G DI A  =“ , .3 ~~4 MIJ’A =

14 ? L INE S ‘J UT ~~t i1 .
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Enclosure (D)

H65 LIBRARY DATA

1. DESCRIPTION

Library data for procedure H65 are described in Section U of
enclosure (4). The library tapes for procedure H65 are produced from
raw data by procedure H31. The library tape is written in binary mode,
7-track at a density of 800 BPI.

The following format is used:

LIBRARY TAPE FORMATS
FILE 1 (SCATTERING MATRIX 1)

RECORD NO. CONTENTS

1 STANDARD HEADER RECORD
2 NO (SCATTERIN G MATRIX ID)
3 SM1, SMZ , SM3 , SM5, SM4, SM6
4 SM1, SMZ , SM3, SM5, SM4, SM6

SM1 , SMZ , SM3, SMS, SM4, SM6
STANDARD TRA iLER RECORD
END OF FILE

FILE K ( SCATTERING MATRIX K)

RECORD NO. CONTENTS
1 STANDARD HEADER RECORD
2 NO (SCATTERIN G MATRIX ID)
3 SM1, SMZ , SM3, SM5, SM4, SM6
4

SM1, SMZ , SM3, SM5, SM4, SM6
STANDARD TRAILER RECORD
END OF FILE

LAST FILE

RECORD NO. CONTENTS
I STANDARD TRA ILER RECORD FOR LAST FILE

ON TAPE.
END OF FILE
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Here SM]. represents azimuth angle, SM2 , 5143, and 5115 represent
cross section in dbsm, while 5144 and 5116 represent phase.

The phase terms represent relative phase where 5144—0 12~ øii.and SM6—022 - 

~~~
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Enclosure (E) H -Cus~ oiaer U~i1:~za~~ on

INSTRUCTIONS TO CUSTOME R

IBM 7090 PROCEDUR E 1165

I • PROCEDURE PURPOSE

The pr imary funct ion of this procedure is the

computation of a normalized ambiguity vector which

serves as a measure of the ambiguity or uncertainty

of different types of signature representations

of a scatterirg vehicle.

II. INPUT DATA

A. Library Data

Library tapes are identified by a label of

the form XXXXXXDNN where XXXXXX is the job

number under which the tape is produced , D is

an alphabetic character , and NN is a sequence

number .
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Only one library tape may be input per job and it

must be listed on the job sheet under Library Input.

Library tapes for this procedure are produced by 7090

procedure 1131.

B. Problem Data

1. Identification Format

Columns

63-68 Job number (assigned by the Digital

Computing Lab).

69 “P’1

70-72 Deck number

73-77 Card sequence number

78-80 “H65”

The card sequence number must begin with 00001

for each deck and cards must be numbered sequenti-

ally.

2. Symbols Used

NO Scattering matrix I.D. number on

tape .

ISAN —1 Subroutine for synthesizing addi-

tive noise on signature set

—O Subroutine won ’t be used.

NSS —2 Noise subtraction subroutine will

be used.

—0 -; .ib r o u t i n e  won ’t be used .
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AVON Average noise used in the Noise Sub-

traction and Synthesize Additive Noise

Subroutines.

141(J) Determines signature type to be

considered where J 2 , 3, 4 , 5 , 6.

If Ml(J) 1 Column is considered

If 111(J) 0 Column isn’t considered

ISMVAR ISI4VAR = N, N azimuth values will be

skipped between each azimuth reading.

If the number ~f azimuth recordings for

a given signature set exceeds 2250, then

ISMVAR must be greater than zero .

ACU’rl Value for upper azimuth bound for first

interval 180.00 - 0.00.

ACUI’2 Value for lower azimuth bound for interval

180.0° - 0.0°.

ACU~3 Value for upper azimuth bound for interval

360.0° - 180.0°.

ACJJr4 Value for lower azimuth bound for interva’

360.0° - 180.0°.

If the azimuth values between 3600 -

are not desired , set ACUT2 — ACUT~L .
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ACI.TrI must be greater than or equal to

the first value on tape approximately

180.00 for a given scattering matrix

file. The value of ACU’r4 must be greater

than that of ACIJr1.

If azimuth values between 360° - 1800 are

desired and ISMVAR is greater than

zero, then ACUT4 must be at least ISMVAR —

N records from the END OF FILE on the

particular scattering matrix file being

used .

IOPT —1 for printout of azimuth angles.

—O to suppress printing of the azimuth

angles .

E1(J) Determines the error associated with

each azimuth recording on tape. El(2),

El(3), and E1(4) are associated with the

three amplitude recordings for VV , VU ,

and 1111 data, El(5) and E1(6) are

associated with the two phase recordings.

DNORMA Normaliz ition factor used to normalize

the magnitude of the equivalence class

diameter to unity.
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NNN Signature type identification data

TN Tape number

MN Model number

SN Signal to noise ratio

SAN Identification for synthesizing

additive noise

NS Identification for noise subtraction

AVGN Mean cross section

3. Card Formats (1165)

a. First card of each deck containing

aiphameric information.

ICard

~ols. 1—5 6—10 11—15 16-20 21—25 26—30 31-35
LData NNN TN MN SN SAN NS AVON

Data from the first  card of each deck

is used as heading information and

nowhere does it enter into the selection

of desired options or calculations .

207

a’  -



b. 
___  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

iard I
~ols 1-2 5—14 15—24 25—34 35—44 45—54 60-6 1

1 NO

_ _ _ _ __ _-

~~~~~~~~~~~~~~ 

Th
2 

— 

AVON NSS

3 141(2) Ml(3) M1(4) 111(5) M1(6) 
____

D
4 El (2) E1(3) E1(4) El(s) E 1(6) 

____

A — _ _  _ _  _ _ _  _ _ _  _ _ _  _ _

5 ACIJT1 AC17~2 AC1IT3 ACIYr4 ISMVAR
T

6 IOPT 
____A

7 )NORIIA

8

All items will be zero if not input , except

for ACUT1, ACUr2 , ACUT3, and AC tTr4 , these

variables assume the values of 1800 , 00 ,

360° and 181°, respectively for the first

card deck if not input .

Items NO , NSS , ISAN , and data type number

in columns 1-2 must be right-adjusted and

written without a decimal point . All other

input items must contain a decimal point

and may contain an exponent (power of ten

by which the number is multiplied) in the

right most columns of its field. The

exponent may be omi tted if the last column
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of the field is blank . When input ,

the exponent is preceded by its sign or

the character E and contains no decimal

point .

For optimum usage , problems using the

same stored scattering matrix may be run

sequentially. This allows the customer

to utilize different sets of error limits

as well as the existing noise subroutines.

Note that once the noise subtraction or

synthesizing additive noise subroutine

has been used the original scattering matrix

in storage will be destroyed.

III. OUTPUT

The basic output of this program is a listing of the

normalized size C(SI) , the normalized diameter D(SI),

and the magnitude of the normalized ambiguity vector

for the Ith equivalencd class for each of the K equiva-

lence classes. Also , the sample mean and sample

variance of the K ambiguity vectors are output as is

the value of one minus the normalized number of

equivalence classes 1-K/N. The average size and

average diameter of the K equivalence classes are

output. 209



Additionally if IOPT — 1, the values of the azimuth

angles which are included in each equivalence class

are printed.

IV. TIME ESTIMATE FOR 1165-AMBIGUITY PROGRAM

A single problem utilizing an SM signature and

approximately 1500 signatures can be accomplished in

four (4) minutes . The time required may be considerably

reduced as the number of equivalence classes is reduced

either by using a simpler signature type or larger

error limits. It is recommended that the first

problems of any set of problems consist of the most

complicated signatures and lowest error limits followed

by the simpler signature types and/or larger error

limits. In this manner, if a t ime estimate is exceeded ,

the shorter problems will be truncated rather than

the longer ones.

If ISMVAR — 1, the maximum number of signatures will

be 1800. If ISMVAR — 0, the values of the ACUT

parameters must be adjusted to limit the total number

of signatures to less than 2250. A corresponding

increase in time would be required in this case.
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Enclosure (F)

H65 - Description of Changes Necessary for Compatibility
with GE-625/635

The following changes will be necessary in order to make
the 1165 source deck compatible with the GE-625/635 computer.

Item No. Change Required

On card number H65A009 replace the value of NTA
on the right hand side of the equal sign with the
logical file number on which the 1165 library
tape will be placed.

Example: NTA—9

When 1165 is run on the IBM 7090 , logical f i le
#9 is used for the library tape.

2 The three cards 1165A006, H65B200, and H65C2 15
establish the dimensions of the arrays necessary
to store the input signature set as an 3700X6
array. If the available storage is less than 22,200
words after compiling, the number 3700 must be reduced
accordingly. If 22,200 words are available for
input data storage, an entire signature set of 3600
scattering matrices can be processed during a
single problem run. Otherwise the signature set
must be reduced utilizing the ACUT’s and ISMVAR
parameters as discussed in enclosure (E). If, for
example , storage for only 15,000 words is available ,
the value 3700 on cards H65A006 , 1165B200 , and H65C2 l~
must be changed to 2500, and the value s of the
ACUr’S and ISMVAR used to prevent overflow of
storage.

3 Incorporate GE-625/635 system control cards as
necessary.
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ENCLOSURE (G) Read Data}165 - Logic Diagram 
_____________

Find Correct
scattering ma-
trix data on
tape

Read in scat-
tering matrix
data

Call sub-
SANSUB routine if NSSSUB

Select sig-
nature type

Select basis
signature for
Equivalence
Class II

1
11=11+1 J Apply error

1____ j  limits to basis
signature

Select all sig-
natures belong.
ing to the 1jth
equivalence cla: e

Compute size
and diameter o:
11th equivalence

All signature. not In an class All signatures In an
.
~~~ —T-~~ —equivalence class

equivalence class Compute nor-
rnallzed numb~~ 2
of equivalence
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9
Compute
ambiguity for
each equival-
ence class

C ompute
average
ambiguity

Compute
variance of
ambiguity

Compute av-
erage size of
the equival-
ence classes

Compute av-
erage diame~~of the equiva-
lence classes

Print output

Gail next
problem
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6 July 1967

Rome Air Development Center
Griffiss Air Force Base
Rome , New York 13440

With reference to our conversation on July 5, 1967, I an enclos ing asi.rnple compute r program listing which I believe will enable you to generatea magnetic tape which will be compatible with the GE635 computer. Theinput to this program will include both cards and the standard SMUS librarytapes produced by Procedure H3 1 on the IBM computer at GDIFW. Thepurpose of this program will be to eliminate the IBM system control words(represented by the va riable NCONT) from the library tape and to provid ea lis ting of the library data with per tinent identifica tion data.
The variables used in this program are identified as follows :

NFILES The number of files to be reproducedNMOD Model IdentificationNFREQ Frequency in MHzANGLE Bista tic Angle in DegreesN Number of Azimuth MeasurementsNO Tape file corresponding to NMODSMAT( 1) Azimuth Angle in Degrees
SMA T(2) (TV ,RV) Cros s Sec tion in dBsmSMAT(3) (TV ,RH) Cross Section in dBsmSMAT(4) t~ifferential PHASE -
SMAT(5) ~TH,RH) Cross Section in dBsmSM.AT(6) Differential PHASE (

~ pj .j - ~vy)NCONT IBM system control wordNTA Designates input fil eNTB Designates output file

In order to run this program on the GE635 computer , it should onlybe necessary to incorporate the GE system control cards and designatevalues for NTA and NTB as desired. You might also like to include a tapeidentification number at the beginning of the output listing.
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Note , that I have used input file 5 and output file 6 for card input and
listed output , respectively. You may desire to change these numbers to
conform to the GE system.

The table below indicates the required fo rmat for the card inputs.

Card Columns 1 - 6 7 - 12 13 - 18

Input Card #1 NFILES=3 — 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

Input Card #2 NMOD=3 NFREQ ANGLE

Input Card #3 N 3000 0

Items NFILE and N must be right-adjusted and written without a
decimal point.

This program should facilitate the direc t conversion from all the IBM
formatted tapes produced by Procedure H31. The simplest manner of pro-
viding these data appear to be for us to send you the pertinent H31 tapes so
that you can duplicate them and then return the originals to us. Any attempt
to remove the effects of the control words directly in the SMUS computer
programs would necessitate extensive changes in each program.

I hope this approach meets with your approval and is successful.
Please contact me if additional information is desired.

Sincerely,

GENERAL DYNAMICS
Fort Worth Division

. l I ~~~~~~~
/ 4J Z,w-~~~~

G. W . Gruver

P.S. N1 = 2853 [180°]

N 2 = 2836 [180°]
N3 = 2732 [180.4]
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Enclosure ( 1)

10 DIMENSION SMAT (6)
NTA = 09
NTB = 10
READ (5 , 1000) NFILES
DO 200 K=l , NFILES
REA D (5 , 1001) NMOD, NFREQ, ANGLE
REA D (NTA) NCONT , (SMA T (J) , J=l , 6)
WRITE (NTB) (SMA T (J), 3=1, 6)
READ (NTA) NCON T, NO
WRITE (NTB) NO
REA D (5 , 1000) N

1000 FORMA T (12)
1001 FORMA T (3A 6)
1005 FORMA T (14)

WRITE (6 , 1010) NMOD, NFREQ, ANGLE
WRIT E (6 , 1015) N , NO

1010 FORMAT (1X37HSCATTER INGbMATRIXbDATAbIDENTIFICATION/ /
l ix! 3HMODELbNUMBERbA6 , 1 2HFREQUENCYb-bA6 , 3HMHZ ,
21 7HBISTATICbANGLEb=bA 6, 7HDEGREES)

1020 FORMAT (1X39HNUMBERbOFbA ZIMUTHbMEASUREMENTSb
1EQUALSbbI4, 1X33HFORbSCATTERINGbMATRIXbDATAbFLLEbbI4)
M=N+l

50 DO 100 I=1 ,M
READ (NTA) NCONT, (SMAT ~J), J=l ,6)
WRITE (NTB) (SMA T (3 ) ,  3= 1 , 6)
WRITE (6 , 1030) SMAT (l ) ,  SMAT(2) , SMAT(3) , SMAT(5),

ISMAT(4) , SMAT(6)
1030 FORMAT (6(5X , F6. 1))
100 CONTINUE

END FILE NTB
200 CONTINUE

END FILE NTB
STOP
END

N OTE: b indicates blank
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In developing the SPEC1~ and DI~~ U4 computer pro~~ams , three progrwns
vere used. These are SPECT, CLASS and ~~AIN. Fortran listings for these
three pro~~ema follow.
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SE~~ION VIII

SPECT
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p.-

C SP E CT A$~ SPE C T 3 S
CONMON / ~ LO C~ 1 /C K S h ? ( 3 6 1I .  CX TT H 4 4 , 3 f ~1) , L A Z T , I V A ~ R F , T M O L D . I R O .L p A ’ G

1, 15$ • IA , IRSTRr • I C T R L  , V$TLi , ITM, Co$ST , S~ T • I~’ODE
— 7 1ICC L~~~~~~~J!~ 3~~~T ,  ANOISE -

CQ Mfc O N/~~L0C K2/ N S ( 3 6 1 )  • IS~~( 36 1~~1. )  ,IS$CT (361,1~~)1I rT ST ( 3 ~~1, 1 )  ,I sp Cr ~~3~~1, 1 ) ,I s E ( 3 6 1 , 1~~) ,$ IG(5u0)
C
C

CQflMON/!LOC~
(I4/ INPN (36 ,3 ) •E (351 ,3Q) , s ( 3 6 1, 3 0 )

- 

~rTP1U11 1 .IINpwr 3 )  •~~Rt 30) ,ss( 30)
C O r P I O N  /I~J~’UT7 I N D A T ( 3 ~ U ) . I E C ?

C
C

DI1~1ENS ToN TH fl E S(36 1 ) , ID~ TA( 54O )
1 ITS~~P(2 ) • ~IEADR C5) TRAILR (~~)
2 

- U5tt~~( ~
3 TK~~:S(~~,9) • T H E T E ( 4.c) • 3IGREFC~~)

3YSAT1~(4 ) TL’I~~S (3O)
5 i1VDIT’1 (~~). VCIDL(5), VOIDH(5)
DIYENS!O~ ëCKSAT (36 1. CCK0~

’
~~(361)

DIMENSION xPoSC351) .V STDP(361) , XRSP(36 1)
~~~~~E1~~tON rTXt’r~~ 2) ;tfA 2j

bI~iENSlOW HEAD (5),TRAIL (8)
D1’ENS TON TG~ ID( 12); P O L I E ( 3 )
r~I?~ENSION BASE(4 ), RE?riIS (3C), XA R (2), YAR(2 )

S c0~ TIN1~~
READ (5, 1 0 ~ TGTID • ITIN , • NPO L • N~~R TGT

1~~~~~~O RM A T( ~2 A 4 , ~X . i2 I’S. , ~,X.Ii , 11, 12
WRITE (6,Z 6 ~ TOTID. rUN , FP.EQ. N~~OL. N~ 5TGT

~o6c FORMA T ( ~~ TkRG~~r 
a ,1 ’A 14 , //9f l  i~’N ~,~~3,/9H FR EQ — ,F 6 .2 ,

I /g ” NP~~L 
a~ ~ 3 . /914 ~~RTGT •,~~4

IF C NIoL .GT. .AND . N~~~L • t~~. ) GO TO 6
WRITE (6, 1 021

2 FORMAT ( ~5P NPOL INc08~~~cT
CALL EXIT

6 CO~~TI N ~~
R E A D  (~~, 0) DR A~

G. ~‘ TDIM, T~jIN ,  V3Tt
1C .I~ FO RMAT ( € F 0 ..

WRiTz (~~.Z 
‘O ) DR A~ G. ~

‘;T DIM . T! TN~. , V S T D
2C7 P O R M k T  ( 

~~~~ DR”~~ ~F ’.’. /(,T( T T ; I P ~ a.F6 ,2,/CR T’IN c =~ F 6 .2 ,
1 /qF VSTD ~~~ .~~
IF (TH:Nc .GT . • • P~i~~, ‘rhI ~~c •LF. 2.0) ;Q Tr 1 1
WRITE (5, 1 381

1C38 FORMAT (2~~ THITIC IS ~~ T ‘:.:R kEC T
CALL EXIT

¶ 1 cO~TTN” c
i~ C ~

‘-~~N ;  •GT . ~.4 •A :D . DR~ N~ •T.T. ~• T ) G~’ TO 7
W RI TE 6.1 o3~

1~~’3 FORMAT ( 6H ~RANG I~TC08~~~cT
CALL EXIT

~ C 0 K T T N ~~E
THTEST a
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~TH =
rEAD (~~, 1 2 N F I L E S ,  ~FSKP , NRP S, ICYTE P ,l$OTSE.IRIA S I , IRS

1, I I R S 1  • I IR ~~2
i C 2  Y O E M A~~( ~rS ~

‘RITE (5, 2 8 1’ N ? .tLES. ~FSKP, NRPS , Ic~~TEP ,INOIsE. ~P$ •I3Ii~~
l

1 , 111131 • II~~~2
2 O~~ F O R M A T C g ’-’ N F I L E 3 .I~ . / 9 14 N F S~çP a .13 ,/ g H N R P S  — • i~ •

1 / F  ~~ iJT~~a ~~~~ • /914 I!’OISE •,16,/9H IRS •
2 /9~

’ I~~IA S ,I~ • /9H ITPt1 — ,I5 ,/ 9H 11P32 • 15
~U~~SA

M = (~
‘GTDIM s 30. ) /(2.O’tiRA~’G)ISO Iç NT?R (IRS + !~

UMS A M )
L A ST = IC~~

’ER + N U M 5 ~~M
IT (~~FiLES .G~~. •~~N~~• ~F I L E S •jT . 30~ GO TO 8
WRITE (6, 1 Q~~

~~~~ FORMAT ( 8~ NFILES IN CIRRLT
CALL grIT

8 cONTI ’~I U E
IF C I’-’oiS~ .GT . 3~~Q ‘A ~~

D. II~iOISE .LT . 2 C 0 0  ) GO TO 9
WRITE 6,1 Q5j’

i Y !  F O R M A T  (~~3T.’ N Oi S E LE V E l  INcORREC T

ç A L L  E X I T
9 cO”~TI~~’ ~

I U N  =
N W Z S = 9 *~~~~ 5
C 3~~5T 1  = ~‘L 0 A T ( I ’I 0 I 3 r )
CO’ ST ~‘ON5 ’T~ 1 • 1 OC • 0
A N 3 I SE  = 1 )~~* ;O.I ST +

8A~ E (1 (coN ~~’1 + ?L~~ T(j9IA S1))/lOO .O
IEA SE (21 (C O N S T 1  2 • ) / 100.0
!~A SE (3 i FA ~~E (2 )

= 
~A

3E (2)
B,~~ E (  1

BIA S 
- B 1~~E ( 2 )

LAS V  — LA .~T + 12
i i ? R S
T M O L ~~A = T~’O L D
X R T T F  ( a , .  1~~~ TRDL~2 1 9  1OR~1AT C ~~ T H O L D  a •
IF( L~~-T .LT. ( 9 + I~ ) ) L~~-~ ’ NW ~~S’0. g
IF( ~RFs .(T , .~~ND.

1 URIS .iE . ) 30 ~0 10
‘~:R~~T~’ (6,.~ 2 )

2C2  ~ 0~~1AT ( ‘61: N~~~3 ~~~~~~ ~ç r
ALL EAIT

C,
I( 

~ O~;TI~~
”E

IF( ~F~ KP .E~j. ) G~) ‘) ~

R E A , (~~,o 2 U 1F 3), i ,NF~~P~~
WRITE c~~.~~O3 ~~ ~~~~~~~~~~~~~~~~~~~~~

2~~~0 F”RVA T (2” H £~~LE3 T~ 
r r S)’ I U’Et A~~~ ,/ IM , 1 C ( 2X , I~~)

GC~ TO 1~
1 4 IFSVI i i )
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15 cONT I 1’U E
C
C

--

XTILE a 1
ISKP a

It Y B R T ( :T * 1  ~) + I
T IR s — I
K M ISS =
W f l ’! T~ ; ¶r?3Y~b ~ YR~~~~,}1P0L ,NBRYGT ,1D
W R X T E s L e .~.~~8I .,) T GT ID • T R E Q  •t I P Q L  ,N B R T G T  • X D

8810 F c R r k ” (  1 A 4 ,F7 .2 . IS, 16 , 714 P ,i6)
* *e * *  ••*.* I****

DC) 7)~ 1 P 1 ,&POt
C 

E 5, 1~~3~~ P O L I D ~ NV 0I~
1 C30 FcR~:AT C A~~.2 ,X ,t4)

IF C N V O I D  ;L~~. 5)  GO TO 16
CA L L  !XIT

16 IF (~‘~
‘OID .E~~. 

1)  ~ O TO 19
BEAt) (5, 1 351 C V O I D L ~~I ) , V O I D H ( I ) ,  I • 1 .N Y O I ~~)

1C3~~~F C R M P ~ f lO F6. ) -

~ 

-

19 C ON TI~ UE
R E A D ~~.i 4 : T  N ATPOL.TDLP LS

1~~40 FCR~’A T ( -~ ,i ’ .2 x . t 3
I A B ~’OS I~. B 5 t I D L P O s )
IF ( N~. T P OL  •G T .  ) GO TO 2C
W RI TE 6,~ oi~ 

-

2~~ 0 FCR!~AT ( 3 ~~H NC . o’ ATTEKIJA TIOtJS/PCLAR IZATION =

C A L L  EX I T
C

20 READ (S, 1 5C) (S!$ATT(J),~~SU9 (J),SIGRZF (J) , 3 l ,NAT P ~ L)
1 ’~50 F OR ~’A ~ ( - Cr5. , ~~~~~~~~~~

C
C

D ’~ 25 J=~~, N k T P O L
IF( ~JsUB (J) •C.T. 0 ) ‘O Tc 25
W R I T E  ( 6 ,~’O 4 6)

2t, 14 5 FCR~~AT ( 1  H N~ UB I~~~O~1RE CT
C A L L  E X I T

25 C~~N T : ~U E
C

DO ~~~
. 1 1. NAT PO L

L a N~ TjB(7)
REAr C~~

, ‘O lJ ( rnETsc:,3 ,  THETE (I,J), ii~~1,L
30 CONTI’~.UE

WPITE (~~•~~O5 ) p o L I O
250 rcB;~AT (_ H  z::P’Jr T)AT~ PE1~TINZNT TO ,3A 4,14H POLAR IZATI N )

WRITE (~~.
‘O 5 I ) N A T P O L

2~~ 1 FCR~~AT C ~~
‘ H N~’M B ~~R oF ~~~~~~~~~~~~~ 

a, ~~
WRITE (6,’~)52) (5T5kT C,J),lfSU8h~),SIGREF(7) •

2~52 FC BP A (~ H SYSTE .’1 NUPIBFR OF PRFERE~ CE
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0/  

~C & T T E ~1~J A I ~~ ,~TJBINT~~~V A L S  X SE C T I O N
2/ ( X .75. I , 1O X , I ,
3)

W R I T E  ( 6 , 7 O 5~~,
2~~~3 FOB M.AT (3 .H tONT3OL D~ TA FOA ASPE CT M T R c . I ’ J G , , .

‘I H A TTEItI ATI~~ INT ERVAL 3TA RT STOP •
2/ 4 H L E VE L  AN ( , L E A N G L E

L I~~~, N A TP 0L
L
D O ~ J~~~.L
IF( J .GT. ) GO TO ‘S
W R I T E  ~6 , ‘s.) 54) I , 3 . TH F T S ( I ,~~) , Yt~E~’ E ( I , 3 )

2~~54 F Op~’A T (  , X 1 , l 0X , I 1 , ’X, F~~. 1 , 4~~,F : . l )
GO T O ~~~~

‘

35 W p~ TE (~~,
‘
~O55~ 3,TH~~TS (I,J).ThETE (I,J)

2C!5 FCR !’AT( 17X,I1, 7X,Ft~,l .L4A, F~~.
l )

“0 ccNTI;uE
C

T T N Y  TH~’TS~~~,1)BIG TH rTE~ ‘ ,NsTiB(lj )
IF (  ~ ;TP O 1  .E Q ,  ) ‘io TO .33
00 32 IA. = ’.N A T P O L
I F (  T~

1g ’r5 (IAo ‘)  .LT . ‘IN’( ) TINY THETS (IA ,1)
32 1F( T~ ETE (IAe :~

SU
~~(iA

)
~ .

r,’r. BIG BIG = T H E T E ( I A , N S U B ( I A ) )
33 CONTIVUE

C
3 = 1
THDE S 1~ - T I E Y

2 0  3 a 3 +
T1:DES (3) THt ’ES(l— l ) + T~iI?~C
IF ( “Ht ~I 5 ( J T  .LT • 81”.) ~O TO 20
NrTH 3

C
DO 2u~ 3- 1 , N: T’f
Dci 2 r

2:5 CKITU CIA , .’) =
DC 21 3 .NDT H
CX SA T IJ ) —

C K O N E ~~J )  —

Ipos (~~) = IRS
=

2;o NPN(3 ’
D’2 ~~ 3’r:
V S T L P ( J 1 ( T
1551’ ~JKT =

21 1 cONTI uE
JTHSP’ =
IF( Tr~j E5 (1) .EQ . r~~g~ S( ‘ . 1)  ) i..O TO 2 0 ?

2 C 1 3 = 3 + 1
IF( T!{DES (J) .EQ. Tq~~rs( 1 ,1 ) ) ;o TO 202
cXIT~~’ ~J)

222



C X O N E ( j )
CXSAT (3) =— 1 .
GO TO 2 1

- - - ~~--  -

2C’ 3 CONTINUE
X ?(  T N D E S ( b I D T I ~) .E ~~. ~ H E T E ( 1 . N S U 8 ( 1 ) )  ) GO TO 2 7
3 =

2 04 3 3 + I
TIC TFDES (3) .Lr. THETE ( 1 ,NsuB ( ~) )  ) $0 TO 2O~o

2C6 U á  3 + I
CK I T H ( 1 , 3)  — 1 •
C K S A T ( J )  = — 1 .
C K O N E ( 3 )  = 1.
IT( 3 .LT. t4tTH ) 50 TO 2 6

2:7  CONT I~~U E
= 

- -.

Ill N V O I D  .EO.  ‘) ) ‘30 TO 121
DC I I N ~1OI~

i:o Nt ’MVD = FLQAT (NUTIV D )  ~ (V01034 (I)—VOIDL (I))/THINC — .6
121 N A S P  ~~T14 L NUTIYD

-— Ill N~~U R (  ) .EQ . 1 ) r,O TO 240
C

L J
M S U B I  =

DO 23 J — 2, N S U 3 I
TE ST TH~~T E T , 3 — 1 )

2 1 5  L L + 1
Ill A~s( ‘~‘EST — rf4cE~?L) •GT . 0. 1 ) GO TO 2 15
331 = L + 1
T E ST — T H P T Sr , 3

220 L L +
IF( A~s( TES~ — r H D g S ( L )  ) GT~ 0 . 1 ) GO TO 22 0

= L I
C

DC 22 1 1 = 3 3 1, 332
C K I T H (  ~, I T )  a 1 ,
c1 (ONE (iIY a 1.

225 CKSAT I II ) =— 1 .
230 CCNTI UE

C
240 CONTIVUE

DC 2t 4 II 1, N D T H
CCK O’~?(IIi = cKON~~(II )CCK s~~r ( I I i  = CK S A ~’( I I~243 CONTI~UEIA = 1
I C T R L  = 1
lOFT -

I M I SS  =

TN T = 1
- 

ITH = JTHSRT
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TI C TE DES (  I ) GT 3U AVD .
I tj ~ .E~ . 1 .~N6. ~~~ ,~ Q 1 ) GO To 24 1

GO TO 24 2 -—
I D C O  FORMAT (8~ N A S T A R T I N G  A N G L E  ~REAT ! R T HAI 340 DEGR EES FO R ~A a 1 AN 0

IIKTai c&E~0T DE ACCOMODATED )
CAL L EX IT

21.2 C O R T IN U E
cALL !LG R !t lU_N. XERR ~! _~~~~~_~~~
TIER

21.5 THFIN a TH!TE (IA ,INT )
ISPTST
SIG$U~ 

a SXGIZT (I*) + STS A TT~ ZA )
C

_2jO IT ( _ I.i~ LE •)I!. X FSXP(15K PJ ) G o T ~ 270
WRITE (6,~ O 6)

6~~~6 F O R MAT ( 1~’N ~~~~ TEE? 
$TA~ T251 CO I T IN U E

C
CALL LA TAIW

- 1!JP.0L1 2~I,2~ZI~
5
~ - -.

2~2 iF (TERRY 26 .251.26
0

C
260 W 1ITE (6, 7O~~1) IFILI

7~ C 1 FORMA ’ ( 2 f H  i/O E R R O R  B YPASS IN G FILE ,15)
IF R E
GO TO 25 1

C
255 WRITE (6,7000) IFXLR

IEOT
7~~ O FORMAT (15K BYPASSED FiLE • 15

26 5 tITLE = IFILI +
TIC I~ KP .GI~ R?SKP ) GO TO 270
13K? X SK 4 ~ 

- - - -

GO TO 25
C

27 0 COMT I~ U E
NE XT! ( 6 .2 0 7)

6~. 7  rca T ( 3 H P I I , E  TEST ERD — FILE PR O c~ S S S g GIN ) 
-

C
IPASS a I
IC!? —

1GM
275 ITH ~ I TH + 1

C
2 78 TSR? 1

280 CCN TI”UE
292 ISTP ISP? + 89

IF( X~~RT .~~Q. 9
1 ) IHO a

TIC I SRT .~~Q. 18~~) tH D = 2
C

224
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C
GO TO ( 8 ,28 ,2 V ) ) . I q D

2e1 C3NTI:~,jE
Ci~LL ~A~~AIN
DECODF (IN1’AT ),4OO0 )(HEAL ~B (3), = .5)

4 0 0 ? C P M A T C 5 ~~..)
3K = -

00 199 3 a X S R T , I S T P , 3
D E C O D E ( I N r A T ( 3 K ) . 4 o j  ) IDATA(3 )

U~~~0 I~~~~~~7T I5) -

3K a
DEC OD?(INDkTT~1K),1.O2O) IDATA (3+1)

4€ 20 F O R M A T C 1 9 , .15)
OK = :TK 4 4
DECOD~~(X NDAT T~ K ),4O33) I D A T A ( J ~~2 )

~~ 3O ?~~~~A T ~~~ I5
199 OK a 3K +

‘
~

D!CODT(INTiAT(304),L40140) IIA(IMD),(TRAILR (J),J~ I,5).IT14ETA (IHD~42~.U FcRr.Ar(5x .I31~~A 4 , ;1. I” , 2 X )
IF (IFOF) 31 •282.3~2 p2  IF C I E R R I  315 .3  0 . 3 1c

— 
29o T’T~~E ~~~~~

C A L L  ‘A T A I N
DECODE(I~ O ATT ) •  ~0 O 0 )  ( H E A D ( 3 ) , 3 ,5)
OK -
DO ‘~~~C = ISRr, I ST~’.3D F C C D ? ( I N 1 ’A T ( J K ) , ~~O 1 ) I D A T A ( J )
3X = Jx 4. ’
DECOD~~(Iflr~AT~~

’7K).40?D, ItATA (J+1)
OK ‘ X 4~
D X C OD }~( I N 0 A T ? 3 K ) , UO 3 O )  I L A I A ( 3 + 2 )

1.’~~O OK C K 4’
DECOD’~(I~ r AT (3O ’4 ) ,L406’ ) (TEAIL ( J) ~J= 1 ,8)

~~6O ?C .RrA Tc~~x.8AU )
IF (IEOF T 3 L ,2 91 ,31

291 IF (TERRY 3i~~.3 0,3 1’
C

3:o IFC I T P  .GE. NW3S ) ~O TO 320
ISRT ISPT 1 9”

3
GO T3 2~C

C
~3 C C N T I U F
7~ CC~ TI tIE

C
C

~~O W 5IT~’ ~~~~~~~~~~ 2~ I!~~~
I F OF

2 FO R’~~~ C i  ~ OFILL ~SS’~ 1F~
) A l E::t F FILE (,I2,45N),.S R E~ L A C E ~~ TA

3T A P T , NG ‘ITH P E S T I R T  AN ’~~E )
IF ( C — T i 0 ~~SL ~ T} ’ ) ) .Lr. H~1~ I 00 1. ‘6
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2
T I T LE  a IP IL~ + 1
GO TO 278 

_________ ____ _______

96 WR IT! TT.53U ) T I tL E
5340 FORMAT C (H PILE • 13 .2114 IS ASSUM ED COMPLETE

GO TO 1. 11
C
C

315 C O N T I N U E

151 ITHET A (ISp~ • ITHSTA (tHp ) e THTF S’r
152 WRITE ~~~~ 3) tITLE ; ITH!TA (I)
7~C3 FORMAT (32)1 !R8DR ATTEMPTING TO REA D !ILE C •x 2 , 12t 1 ) ,  A$P~~~T

1 x6 )
-- -‘_ -~~~~~~~~~~~~~~ _= 0

CAL L EXIT
C - .. - -

C
320 CONTINUE

IGN a

— A !SITH XTN E TAL 1) .X T R E T A ( 2 )  ~~~_

IF C AB S(ABSXTHT ,GT. THTEST ) Gc TO 1~~O
1 g TMET A FLO A~~(ITHET & ( ‘ ) )  / 1C 0

GO TO 13
120 TIC ITH .EQ. ) GO TO 11~

1 Z F L O A T ( I T H E T A ( 1 ) ) 7 1 . ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —

Aa S( THETA — TI  ~
D2 ABS ( THETA — T2 ~IF C D l  .L~~. b2 ) GO TO 125

a 12
GO TO 13

- -

130 CONTIYUE
C

ISPTS’r = IsPT ST I
IF C T SP TST • N !. 2 ) GO TO 319
T I C  S Y S A T T ( ! A )  .E Q .  FL OAT (IIA (1) )/ 1 O .O ,OR.

I 
~YS &TTjtk) .E~~. FL OA T (IIA (2))/ 1O .O ) GO TO 319

W PITE (~~.~~O l~~) Sy5A DT (IA ). ITILE 
- —

6~ 15 FORMA T (5 H *  ATT gNUATIO$ LEV EL Of TAPE W / 5  N OT E Q U A L  TO •
F~~.7 . 1~~14 FILE NO . z •

C A L L  E X I T
31g C O N T I N U E

UC lA •CT . 1 • O R ~ ~ P •GT . ,O R .  TN T ,GT , I )GO TO 317
IF ( TSPTST •G? . I ) GO TO 317
I M Ot ~E a I

IT C TDATA( g ) .L T.  ) )MO DE 2
IF ( I ~~OpE .10. 1) V ST ; * F U N C ( V S T D , C O N S T )
IT ( I M O D E  .EQ .  2 ) GO TO 285
5k? 99 .9 8
IF ( T H O L r ~ .LT , 1.O . o~~. THOLD .sT, 30 .0 ) GO TO ~ 8 -..

226



GO TO 3~~’
2~~ WRIT! (6.~~1 I THOLD
61(0 FORMAT (~~~H * 4 * TAPE 1N V O L T A G Z  .... ?HRE SHO ~ z~ IMPRO PER •- 

C kLL Y x I
285 S~ T = — .2

IF C TH OL~’. GT, —1 5 . ,OR . TH C)LD .LT , —25~ O) GO TO 286
GO TO 3•7

286 WPITE ~(,E iS ) THOLD
6~~SO FORMAT (-.2H ~~~ TAP E T N D~ .... THRESHOLD IMPROPER , F 7 . 2 )

— 
CA LL FXZT

317 CONTIYUE
GO TO (3~~- .32i ),IOF?

~2 1 lOFT
~~ ( ~yS~ TT (t~~) .EQ: ?to~ T(IIk( H/lo .O .01.

I 
~Y SA T (t.. ) .EQ. FLO~~~(ItA(~~

))/1O ,O ) GO TO 90
W R I T E  ~~~~~~ S~~SA T ?C IA ), XPILE
CALL FXIT

9 0 C0NT1 U1
ITH IT1~ — 1
T EST = TH fTA

~2 2 3  = 3 + I
IF( A~ s( THDESCJ) — A BSC THET A ) ) .GT. 0TH GO TO 322

= ;N — (~~~H—J ) — 1
C

IF ( 3  .L E.  I T H )  G O TO 326
IF C i 3~~i T H )  . L i.  2 )  50 TO 320

= ITH + 1
L2 = —

DC 327 L = L1, t2
CYONF ( 1. =

327 CCNTI ’
~~F

G ’.~ TO 3~~
326 c O N T I U E

rio ~2? L =
NPN (L ’ =

C K SA T IL ) CCVS A T ( L )
CK O ’~E : L ) = ccx °NECL )

323 C C N T I ~~LJ E
228 coNTr~ur

C
C

I T H =
02 TO 3-

C
~2 4 SC TO (32 ~ ,3 3 ) ,IPA S3
325 F ( T ’~ € T~ .GT. ~~~~~~ ) T H E T A  a T~~EJ ’A — 3~ 0.

!F( T Y ~~~T~~ .G E .  ~~ . ) ~C TO 3~~3
IT( A~~3 ( T ~~ET A ) • 3 ~~. T :IN C ) 

~O 
TO 278

~3O I~’( I~~S (T~ DES C ITc) — ,~3
S(’lHETA ) ) .LE, j~T H GO TO 31.

I F  ( ‘HE T:  . L . . ~HjES (IT}f ) ) ~M ~4C ) .335
WRITO (E .Th) ..) T~fo c~S (rTH )
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7 110 ~0~~’)~T C 1~.H A SPECT ANGLE .F6.1. 9~i MIS SING
IMIsS — IIIsS
OMIs5 3~~Is$ 

+ 1
T x M r s s cj M I s s r  = ? H D E S I I T H )  

-- -

I7( I:-:iss .LT.  5 ) 30 10 331
W R I T E  ( 6 , ’O.~ 1)

7(11 FCRMA T (32H TOO IAN? ASPEcT ANGL ES MISSING
CALL FXIT

33 1 C O N T I ~~UE -- 

III T X D E S ( I T H )  .GE , THFIN 30 TO ‘4 00
ITH iTH 4 1
GO TO 33 .

C
~35 IF C IPAS~ •E Q , 2 ) GO TO 278

- 00 T0 35
31.0 IPASS = 2

CKITH(IA .ITHI = 1 ,

~N + 1
C

W p ITE (6,7023) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TR~ ILR(5), ITHETA (1)
7~~2O T01~~A

’ C ~ H SW !E ,13 . g H ) 1 T H O E S~~, I 3 , 3 H)  ,SA 4,3X .13,’4A 4,A l ;I)
350 CCNTIYUE

IMI SS = -

GO TO (27 p.35 ),IPpSS
C

~55 IF~ Il. .1~~ , 1 ) 00 70 365 
-

I F C  C~: sA t ( I T H )  ) 365,~~5 6 , 3 7c
356 L = I~ —

i sur  ~ cDO 35 J 3 1 ,L
3~ 0 ISO:’ F L ’~~flISU~j) + ~ K I T h ( O 3 , I T H )  + 0 .6

- - — - 
IF( IslJ M • EQ.. ~ )~ ~ O TC ) 3’ .5
CK S A T (ITH) = — 1 •
CKONE (ITH ) = I .

C
365 CONTI\UE

Do 3~~ I: =
366 S T G C I : )  =_ F L OA T ( I D A T A I J ) ) / O O . ”

C
C

37~ CCN T I 1JF
C~~LL S1.sTRS C SlO • • VS T O T  

-
, IF~ 1 , IIRS2 )

IF .sTOo .GT. 31A 5 JO •

373 :ONTI” UE
CA L~~ - JBI~~S T SI ;.  IP~~3, ~3~~D0 ’ I~~P 5 C ,  lI P S  1
IF ( V . T D f l  . Gt .  B I A S )  GO TO 3~~2
GO TO 3~~i

~~~ I? ( i:’ O t E  .E Q.  I )  V S TD :  F l ’ Y C ( V S T t ~D , C 1~~ S T j
IF C’~ • E~~, 1) “0 1. 3 8 1
IF C (;sTO—VsTDD) .GT. 3. ) Gi T 373
GO T O 3~

228



382 IF ( I ~~OD t .E 0 .  1) VSTO~ ?UN CC . STD~~,CON$T )IT C N Y  , F~~. 1) ;o 10 383
IF ( L5TD—VST~ D) •GT. 3. ) GO TO 383

3 f f I  t~ WTI ” uE
VST~ V S T D D
IP S IR ~~5
GO TO 3~~~i

383 C O N T I : :U E
X ISS +

flFMI~~~T< ’CTS SJ ‘iDE~~TIT~~)3P~ CCNT I UE
C

V S T D P IT }j~ = V S T D
I R S P  ~ITH~ a 185
I V A R R F  =
SIGc A I = ~~I G N ” M  — V S T - ~
IF (I~ .E’. 1) 90 T’~ 36
ItILT ST =I,Bs~~IPo 3(x?H1~~IRs) — IAB ~ OS
IF (I•

~L T ST .LE. IABPOS ) GC TO 3~~g
IR5TRT a 4- I R ’ 5  — IDL7OS
IVA RR I a IDLPUS—— 
~~~~ ~~ 8 

—

3E g I RSTR T = *IR~ + i R O  — IPCS (TTH )
I V A R R F  = I R S  — I P O S ~~I T H )
GO TO 36~

367 C O N T  U E
IPO S C T T H )  =

- 
I B S T R T  T~~S 4- m O  

-

IF (I:H. G T , 1) ;o TO 368
~r ( I Y O D E  . E 0.  1) T H O L O A r  ~ U N C ( T ~~O L D , C O N S T )
T}~DBS~ = ‘H O L D ~~4- S I G 0 ~~L

368 WA ITE (E.~~Q V s T D ,  T R .. CKSAT (ITH ), CKIT HC I~ .ITH), CKO$E (ITr
9~~~0 FTR~~AT (~~ VST~ = ,F7.~~.2~~H D R POSITTO” OP REF. .I3,5X. H~~~~ T

=,F5. 1 ,C~~.Th’KITH ~~~~~ ,Sx.7i rK TN F a,r5.I )
IRS = — I~~A R R F
R R W ? T  = ( I ? S T R T  — I R S ) ’ D R A N G
IJ;1T~ (~~,QQ 1) I~~STR T . ?~~~8T.  (S I (3),3 IR~ TRT .LAST )

9 .  :1 FO~ ’ A ~ ( ‘H ~E C O~~5 DATA F~ o:~; IFSThT = • I I ,
V ?H = .F~~. ,2~~ 1N ~ RE} EREN CED TO DIFOLF • / • C~~0F~~. 2 )

W P I T E  ~~~~~~ ~) IcTRL
9~~~2 F c p J V  ( 3 H  ~~~~~~ 5P~, •T~ ENTRY ~~~~‘‘ IC T I L  ~ i2

C~~L L  S P E C T 1
I P S  = I R S  • I ’ A R ? F
IF (c:~o~~E ITH) ~~~~~ 

1 •~~~) C K O a r ( I T H )
WRI TO (€ .20 8)  P~~( I ~~~~) .  H~~( I T H )

~~~8 F C P ’ ~~t ( 3 ’ H •~~~ ‘~ SP~~-1’ :.:XIT ~~~~~~~ WP ~ = , T 2 , S~~. ~ 1H :~~ A T T  N :  ~ ,

~ 12I F  (~~~J (ITH ) . !0 . 0)  3 ( 
~O 371

J~~ 1 = t4~’ N ( I T H )
W F I T ~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3 I Q  FrR~:A C x,5 (I ,F~~.
1 .F~~.t . X)/ ( X, (i~~,F6 . ,F5.1,lX ) )

~7i  coNTI : u~
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I F (  N & ( I T F ~ ..LT . I ) C K S A T I I T H )  1 •
C

370 C O N T I ~~U E- 

IF( TLDE$~~ITH ) .LT. TH?IN ) GO TO 275

C
C

4 C 0  C ON T I ~~tj E
W R I T E  ( 6 , ’O

3~. O  TOE~AT ( 1 8 H  P I L E  P R O CL SS E~ D ) -- - —

C
IF C IFILE ,EQ , NFILES ) GO To 1.65

1 .10  C 0 N T I N U E

CAL !- OA ?AIN
IF (IFOFT 4 41 , 4 1 4 , 1 4 1 ’

1.14 IF (IFIRI 412 ,L 4I O,~412
‘4 1 2  W R I T E  (6,7o31) I F I L E

7.’5 FORMAT (31.H ~/O ERROR HE A L I N G  T O E°T ZN 
~IJ.E • z 5

I E R R
GO TO 4 1 0

C
1.11 CONTI~

’UE
WRITE (6, 0  1.) ~ FILE

7~~C4 FORMA O (1~~H COMPLETED FILE (.Z2,
~~

H )
WR ITE (6 ,30 2)

30C2 FOR~~AT (3H END OF FItS — F I L E  TE ST S T A R T
I F I L E  = IF I L E  + 1

~~~2O 
I F (  I~’ILE .NE. IFSKP(ISKP) ) GO T~ 4~~~

‘421 CONTI UE
CALL A TA IW
IF (I

~~oFT ~2~~,422,42~
1.22 iF (I~:RRT 1.3 ,421,43

C
~4 2 O  WRITE 

~~~~~ 1) TElL!
GO TO ..2 1

C
425 WRITE C6 ,70’;G ) IFILE

C
~4 35 I F I L E  = IFIL! + 1

I F (  I S K P  . G E , N T3~~p ) GO TO ‘4 50
15 I : p  1
GO TO ~.2

1.~~3 C O N T I ” ’JF
W F I T O  V, ’O ‘4 )

3~ L’ F O R ~-~~T C ‘ H  F I L E  T E S T  ~~~
C

ITC t~~T .‘~ E .  N S U 3 ( I A ) ) GO TO ~55
IN? = INT + 1
GO TO 4f

p.

455 CONTI:’UE
WRITE V.71 ~~~) C V5 T~ P ( J K ) ,  II~~P t J K ) ~ OK • 1, ~4 A S P

31:0 FC R r A T  ( 1 H  V~~TD 1~R S , 9 ( 1~~H V S T D  IR ~~) , / / , ( 1 (F 6 . 1 . I ! ) )
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P.-

DC ’ cs- 5~y = ,N~~SP
VsTor (JKT =
I?SP i3K ~ a

!5L4 CONTI~~tJE - - -

C
IF ( I A  .G~~• ) I A T P D L )  GO TO 4 6 5
IN? =

= IA +
= 0

-

0 _
TEST T H E T S T I A , 1 )
THOLD = B A SE ~~I A )
DO 1.5~ KKL L 1, N D ~~H
C C K S A T ( K K L L )  = C K S A T ( I ~K L L )
‘
~c)(o~ rt~~ LL )=cxoNUK I1LL 

459 C~~~~I”~jE
W~~Z TE C 6 . o~~~) T H O L D

50 10  TO R1~A T C 2~~ THOLD — •F 6 .2
GO TO ~6 1

460 TE ST = T H E T S ? I A , I N T )
- 

_ - - _ --J I~~
—

~~
- --

_ 
‘

~~~

-

~~~~~~~~~

• -

~ 

--‘ _ - ‘  - _ --

4 6 1  3 = 3 + I
IFC A }5s( TEST T H D E S t 3 )  ) .3?. 0. 1 ) GO TO 1.6 1
ITH J — 1
GO TO 2~.5

C
146~~~CON TI ’ U E -- -- - —

IF ( i~ ILE . N E .  N E IL E S )  G O  T O  1 .6 7

W R I T E  C 6 , ’i J C v S T D p ( 2 T X ) ,  I R S P ( J K ) ,  OK 1, N A 5 P
1.67 CONTI~sUE

T~iO L D = R~~SEt1)
WRITE (s .?0 6)

3T’~6 ?O~~~A ’~ ( 1 N  E !~D of F I L E  ) -

C
IF (3 ISS .EQ. 0 )  30 TC 46 1.
W P I T E ( 5 , 7 t) ) ( T H M I S E ( i ) ,  J= 1 , J M I S S)

7 6 ” O  FO R~-’AT (/1/31)1 * *.* * *.* * * * * **f *~~*~~***********
I / 3 1 ) 1  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

211.1~ THE r oL L3~~ING A S~~ECT A NG LFS ~S’ERE MISSING / / ,  ( P l O , ) ,
3 / /~ ~~ *.**~~~*~~~**~~ A * * * ** * *I *~~ *** * * * ** *

1. 3 1 r1 * **,4 ** ** *~~* **è *4 *~~** ** * * * * * **  //
1 .6 4  C O N TI U E

IF ( I ~ •N ~~ 1) 30 TO 1.66
ID ~ 4 1
W R I T E  ~~~~~~~ L A ,~~~~ B~iM ,XP0 ,T {IN C , D~~A N G , I I R R S , ID
WFIT!(.~’,~~8 ‘1) LA~ T,THD 8SM ,IRC,THINC ,DRAN G, I IR~ S, ID

88’l FORMAT (1r •p 1 .1 ,I10,F1 ..F1O.2,1 6,1U X ,7H P .16)
C

‘466 ID ID + 1
WRITE (6. 8 2) PCLTD, NASP. THDES(1), T H D E S ( t 4~~T H ) ,  NVQID, ID

- - U~~T E ( L f l , P 8 ; 2 )  P~~L I D ’  N A S ~~. ?H~ ESC1), THDESCN OTR), NYU?0. ID
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$012 FORMA T (3A4 ,~~~ 2T7 .1. x~~.30x 7H P ~I6
IF ( N V O I D  .ze. C )  GO TO t~9 1

a ID ~ 1
GO TO (492~ 493 a~~9 9 ~~.1.96) a NVO ~~ 

— -  - ‘

~~~~~~~~~ 

-
492 WRITE (6. 5 i.. )  ( VOI~ 1,(I), yOIDM (I), I 

• 1,NVOID). ID
Wp I T !(43.T5~~.) ( V0~~~L (~~). VOIDH(I), I • 1,$V010). ID

7570 FORMAT ( 2F 6. 1 • 54x • 7~ P .16) 
—

GO TO 4 g l
L~~~3 W R I T E  

~~~~~~ I P ,!c’p’~(’) • ‘  • ~~~~~~~ ~W R I T E ( 1 . 3. 5 ~~~) ( V O~~~L (~~) ,  V O I D H ( I ) ,  I — I . $ V O I D ) .  I D
7%iQ FORMAT C 4F6.1 , 1.2X • 7H P .16)

GO TO 1.9 1
1.94 W R I T E  (6,~~~ 52 . )  ( VO I~~~L (I)1  V O I D H ( I ) ,  I • 1. N V O I D ) ,  ID

W R I T E ( 1 . 3, 752 ., ) C VO~~~L (~~), VOIpH(I). I — 1 , N V O i p ) ,  ID
7520 F O R M A T  ( 6F6 .  1 • 30x , 7x •~~6~ -

GO TO ~4 9 1
1.95 WRIT ! (6. ’53.~) C VO I~~~L (I). VOIDH(I), I • j , N V 0 I p ) .  ID

W R I ? E ( 4 ~~,753 .. ) ( ~~~~~~~~~~ V O I D H C I ) ,  I I , N V O I D ) . ID
7530 F O R I ~AT C 8F6 . 1 • 18X • 7H P , 16)

30 10 4 9 1 -

U g 6 W R I T ,~~~( 6 . ’5L . )  V O iD L ( I ) . V O I D H ( I ) ,  I a l . N V O I D ) .  ~~
W R 1T1(43 ,~~S4.,) C V O I~,L C~~). VO ID H (I), I — ~~lV OID ) .  ID

7S1~O FO$MAT C ‘ 0 F 6 . 1 , 6x , 7 P .16)
C

1.91 CONTI::UE
C

- 
R M A X  ~. — 1 C O C , - - - -  —

RM IN + 1  3 ,
ISE T 1
ITH ~~~

500 ITH = iTH + 1
ECL =
ID = ID • 1
IF C C K S A T ( I ~~~M )  .3? , ~ . ) GO TO 510 -

IT (NVOID •Eø. ~ ) G0 ~~ 506
DO ~ 5 3 = 1. N V OIp
IF (Tt DES (ITH) .GT . VOIpL (3) .AND. TH~ ESCZTH ) .LT , V0IDM (J)
160 TO 8 9

5:5 C7N TI~~U E
!6  C O N T I Y L J E

WRITE (f,’813) TUDESCITH ) .IP ,1D
W RIT E (l4 3 ,~’8~~3) T H D E S ( T T H ) •i~ ‘ID

8813  F O Ej A T  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 714 P , ~6)
GO TO 8 1

C
809 ID ID — 1

GO TO 8 1 .
C

!1O IF ( ~ p N ( T T ~~ ,GT , I ~ G O 10 520
IT ( N ; N ( I T H )  • E Q .  C )  GO TO 527

_
~~~~~~~ J~~~N?:~~~TH, 1) .FQ. 1) GO TO 527

NEND NP”(ITH)
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- 

- 

~~~ : ~~o!I(!TW)S $ ( 1)  S~~I T N , I )
~~ ~~~~ r ; - ’

X I N P N I 1 )  = I~~P $ (I ?H . 1~?~ 528 -

527 CONTI~’UZ- WRITE (~ ,~ 81U) ?HDE3 (TTH) aI~ ,ID
_ _ _ _  

WRITE (L43,8814) THDES (ITM) .1* •ID
81 1 4 7  .T T ~~. f !,‘U[ - 7L ‘ 7.16) -

GO TO 8~~.
C

520 C O N T I N U E
TM? T H D E s T I ? f l )
N E ND N P N ( I t H )
CALL RiORG ( ITH 

—

DO 525 III—1 .NNND
R (ITH,III) = R*(III)
S ( I T H ,iI!) m SS (rii)
INPNCITH,III~ I IN~~NTIxI)
IF (  I I N P N ( I I I )  .E Q .  2 ) EcL • ECL 4 1

~~~~~~~~NTI ~~UE 
- - -

--  
528 cONTI: uE

WRITE (6,P8’5) THDES (~~TH ) .NEND •ECL •IP •ID
WpITE (1.3,2$~~3’ THDES (ITH) .N~ I1D ,“CL •IP •ID

8815 FORMAT (F~~O, 1,9X,1H1.r1.’.?1O,j,I1C, 16X, 71~ P . 16 )
I TEST = N~~N D + S
NE = -

530 KS ~E 4 1
ID ID + 1
tIES? = I TE S T  — 5

I F C  I T E S T  .GT.  5 ) 30 TO 606
GO TO ( B , 8:.,7 ,8 3 , 8 . 4 . 8 5 ) , !Tr5T

Ei ’wiITE ( 6 ,~~8 1) ~ I I ! IP N C J )  ,bp (J) •s~ C~ ) , 3 ~ KS , N E $ D ) , X D
WRIT!(L43 ,88 1 )( I I N P N ~~7 )  ,p~~( J )  • S s ( J )  ~88’~ i FOR!~A T (  1X, (I1 .F6.1.F5. .1x ). 52X, 714 P .i6)
GO TO 8

8:2 WRIT! (6 ,~~8 2)( IINPN ?3) .RR(J) , s s C o ) • sTU K s , N E N D ) , x D
— 

W9~~T Z ( L 4 3 .!8 2 ) ( I I NPN ~ o )  ,R ~~(j )  , S S ( j )  •
8’1C 2 F OR ~!1tC 1)~~ 2 ( I 1 ,F 6 ’ l .F S . ° . l x ) .  3~x, 7H p ,~~6)

GO TO 8
8 3  WRITE (C ,8  3)( IINPN(J) •RR(3) ,~~S(j) , J K S ,NEND),ID

WBIT !C1.3,78 3)( II!IPN (3) •R]4(J) ,~~S(J) •
8 8 3  F0R~;AT ( V , 3(I 1,F5 .1.F5. ,1x ), 2~ X, 7H P .16)

GO TO 8
8 4 W ?I T E  ~~~~ 1.)( II!1PN~ J) ,~~~ ( 3 ) , S S ( 3 )  p J .KS , N E N D ) , I D

WRITE (43 ,28 U ’ C IINPN (3) ~~~~~~~ ,~~s(j) • IJ U K S , N E N D ) , I D
8854 FORrAT ( ly . UCI1. T 6 .1 .F5. .ix). i’x, 7H P .i6)

GO TO 8
8:5 W R I T E  ( G . ~~8 5 ) (  I I N P N ( 3 )  , R R t J )  ,~~s(3) •

WRITE (1.3,28 5 ) (  .ZINPII(3) .RI~(J) 
,5s(J ) •

‘U
~55 ~‘c~Rr Ar( i x . ~ ( I i . F f ~~ 1 .FS. i~~ ) ,  ~7H ~ .i6
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_
~~Q 7Q.a 1 , -

Ib6 CONTINUE
I! a K5 4 ~e 

______ ______

WRIT ! 6.eT ~TTi~iii(r~) ,Ii1J) ,SSf!) ~~~ifl $E~T,tb ’
WRITE (7,8$ 5 ) (  I X N t N ? J )  ,8I~~J )  ,sS C J )  , J R K $ , N E  ),ID

C
_~ ,Z?C IT!!? •GT. 0 ) GO TO 510

C
$10 CONTINUE 

_____ _____

!3r’~bs?IxuE 
- ____ — - -- ._ - —. .

$38 CO N TI N UE
IF (KMI$5 .EQ. 0) GO TO 699
WRIT ! ( 6.11r .~) ( R $ V N I S C J ) . 7 a  1 . K M I S S )

8100 r O RM AT (/ / 3 lfC  *****J *ê **********• **********é /
I 31$ . . . a*I . . ***. .****e ***e **eee*e *  /

~~~ j ij~ TH! VALUFãT tiI REP . F OU ND AT TNI PIEVIbUi SWfliU$ ’tT5J~ ~I
- - -  

3THE FO LLO W ING ASP EC ? ANGLES /1, ( P 1 0 . 1 )
WRITE (6.?9~~ )

8810 FORMAT ( / / 3 1$ * * *. .j * .* *. e* *.* * * *4*** t * * * *e*  /
- 

3 1 H  * * .* *4 * .* * *e* * *f * * *~~** * * * * *e* *  /1)
C 

______

~~~~ CO~ ?INUE 
- - — — - - -. - _ — ‘-  - — .

J$ISS — -_

K MI SS a

700 CO~ T I N U X
c1LL EX IT
GO TO 5
END
FU N CTIo N F U N C ( A ,R )
AA A/
PUN C ~ 1Q .tAt.O G 1 O ( A k ~~u —

E N D  
_____—— 

SU OU?I~~ISPi~T3 ‘ ‘ - ‘ -

COM $OY/RL’DCX1 /CK3A T1361), CP~.ZT
)1(4,36l).LA ST,tV A R*F.TNOZD.IRO.D?OG

~. IRS • I~ , IRSTR T • ICTRL • VS TD , XTfl, CONS? • SAT • I M ODE
2 S I G C A L  ‘ CKOII!(361) • ANOISE

C
CO $MO )~/$LO CK2/ xS (3 61) ,13$(361,10) ,XSNCT (361,1O)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ;*TG( 54O~CON”OF/RL0CK4/ INP$C~~61 ,3O) ,R(361 ,3~ ) ,S(36 1.3  )
IWP$ (3€ 1) •II$PX ( 30) •RR ( 3~ ) •SS ( 3 I

C
C

CO MM O ’~/BL OC K5/ I k ! G R M ( 1 ,  ) ,I P E G N D ( I )
C

DIMENSION
1 I S B R ( 1 )~ I5SE (1 1, X $ M C T T ( 1 C ) ,  I SP CTT ( ‘ 0 ) ,  I$TST T ( 1~~)

DI PIENSI O J I S M O T H C  10)
rUG
IXE W
IDROP —
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ICON?
18TH =
N P A S S  a

- — - _

NSATT a N$CITH)
N S ( I I  ‘

~ 
)

LA ST 1 a L p $ T  + 12
WRITE (6,QO ’l )  (SXG (i), J~ ~~~ST ,L~~ST~~)

gec i FO P~~AT C 2~~F6.2o T o r1 ;9 r ) r ~rIr
C

900 IT I LKSAI ’ ( IT )4 ) ) 79~~, 9 1O ,75Q
~ 90 IT C cKoNr (ITH) .EQ . ~~~ ) GO TO 800

C
910 CONTIYUE

13 = ,NSATT 
-

ISBB (10) 155 ( 1114, 13)
I SEE ( 10) = IS! ( I T q, 1 3)
ISNcTT (I3) I$NcT (XTti,I3)
ISPCTT(I3) a ISPCTCITH.13
ISMOTH (13 ) =

- - _  _

C
D O 922 3X 1 , 1.1
ISE (ITH,JK) a

g22 CONTI:-~UE
WR ITE (6,3u 6) NSA ??

~~~~ FoR!.~A1r ( ~Th tOOP b~~~~A~’? ~ • i3 Y 
- -

13 =
92 1  13 TJ + 1

I G P ’ S ~ =

= I 3 5Bt 1 3)  + Z R c~
IRE ~;D = I’~EETr3) + IRs

IRssa 
-

lUND — (IRREB+1)
W R I T E ” 6 , 6 1 j  NrIN~~A

6Gb FOR’IA T (3’H N~TM 8 ER OF POINT$ I’~ 
S A T U R A T I O N  = , iS)

IF (~~~ INS ~. .GT , 3 ) GO TO 9
GO TO ( 1~~ 12~ ~3 ) ,  NP I’~SA

~~i 1  
~~~~~ 

( i cl’~ (± J ~ .~~a. ~ ) GO T0 51
GO TO .3gg

SI  N~~N ( I T H )  N p :~(IrH) + 1

I SU 8 S’ = “PN~ I TH )
INPN(1TH .IS!15~~l )  = 2
P (TTH,TSU B~~

l )  — TLO A T(IassB+b— IRS ) * DR~~NG
VT? = £IG (i~ 8sa+~~) 

-

WRITE (6 , 0  ;) ~(ITH •ISU RS1 )
7~~:O F O R V A ~’ (2 H PE A K PL A C E D  AT p a • 18,2

IF ( V F T  , L Z .  ~ N O i S i~) VP ? A $~~~ S! + 1 ,0
IF (I~~oDE ,~ Q. 1) VP? FUNC (VPT •CONST)
S (TTH .ISII B S I ) a V PT + st~CAL
GO T~ ~~~ 

- - - -
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12 IF C Z SPcT?LIj ) .6!. 2 ) GO TO 52
GO TO 399

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~ - .~~~~~~~~~~~~ -

ISUBS I •
INPN(ITN.ISU5S1) • 3
R CITM .ISU$S1~ • PLOATCIR553~2~IRS)~ DR A)~GW R I T E  ( 6 ,70 C) RCIEH~~~SU~~S1)
VP? • SIG(iR~~88+2)

— ~~~~~IL LY? ~~ ~Lz~ J.N ~~~~.
IT ( IrODE ez8. 1) V P T TU$CCVPT ,COXST)
S ( ITH ,I SU B S I )  • VP? + SXG C AL
GO TO 399

13 IF (IEPcTT(IJ) .GB. 2 ) GO TO 53
GO TO 399

— 
53 NPN~~~T~ft =  NPN(I?H) + 1 —. ~~~~~~~~~~ —-

ISU B S1 • N,NrITli)
I W P N ( ~~TH,ISU5S 1)  — -

TOP = SIG (ZR$BB+T)
3R1  = 1
IF (S16(IRSBB+2) .LT. TOP) GO 10 54 
TOP S~~~c1R$B~~ iL -..- -— - - -

2
54 IF (STG (?RBBB +3) •L?, TOP) GO TO 55

TOP SIG (IRBEB+3)
3R1 • 3

55 P ( I T H ,ISU $SI ) • FLOAT (IR~5D+JP1— IRS) * DUN G

- WRIT! (6,2 Q~~~ B ( X T H , I S U B S f l  .~~~ _ .~~~~~~~~~~. .  — . .~~~~~~ - - -

= IRBBB+J*’
VP? = 513(137’
IF (V~ T .1!. A N O I S E )  VP ? ~- ANOIS ! + 1 ,0
IF (I~ ODE sE Q .  1)  V~~T F b l C ( I P T ,C OY ST )
S (1TH•ISU ~~S 1 )  • V P ?  + SI G C AL
GO T O 399

C
C

9 I CtJ N I S Pc T T ( 1 3)
IN ? = I N T S T T t I ~7 )
ICP ISNcTTfIJ) I
111 = 

~
ç? + 1

W ITE (6.~~O ~
) IJ,IR,IRENI),1N?.11

9(7 FORMA ” C ~s R E G I O N  . IL4 . i i ~i ii SE T TO ,I1..iIH T~U N TO iR , 14,
~Pf IN? — •t~’. 7 j .~~P = , 11. )

C
G O TO I C

C
8CO C0NTI~~UED O ~ 1 3 W

IS E( I~’H,3N)  a
810 CCNTI 

.
0!

I? = ~R S T R T  ~ 1
ICR =
I CR
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IN ?  1
= L ; g T

5 IF ~ H + 1
ICoI~T = ICONT + 1
IF ( S T G ( F )  , GT , T H O L !~ ) 

~o TO ~
IF( 1’ • L T . I~~END 

) GC TO
GO TO ~

6 IFC ~~ .tF . 1 ) 
~O TO S10 IC?  I CP  • 1

15 CONTT’ UE
IF ( ICP .FQ~ ~ .AND, TNT .Ecj. 1 ) GO TO 20
Gr TO 2~

20 N P N (1 H )  wp ;~(ITH) + I
I SU ~~S = ~pNrTTH)
INP1~

’(LTH, TSUB~~b ) I
p (Tj~~,TSUBFl) • F L OA T ( I R— I R ~~~3)  *
VPT = sI~~(IR.~3)I F ( V ~~T .L E.  1~N O t S~~) VPT • ANCISE + 1, 5
I? (I~~oD~ .E O .  1)  V T ?  = F t J N C ( V P T , C O W S T )
S (~~T H, 1ST ! 5~- 1 )  a VP ? + SIGCAL

=
GO TO ( 1 g ,2 2~~), ICT PL

225 IT (C~~O~~E~~IT H ) ,~~Q. •U )  G~ TO 2~
19 C C N T I ’ i J F

i~’ : p N ( I T H )  .E . ~. I G~ TO ;~~
K~~PN - KP” (IV~) -

IF I TNPi; (ITH, KN rN) . F Q ,  2 ) CO TO 25
IF ( R ( I T H , I S U F S 1)  .EC. b (ITH .KNPN) ) GO TO 2?1
I R B E C ,’ = R(ITY.K1P~i/t’R~~NG # O.~ + FLO A TCIPS)
IF I ‘ I G ( T R )  . G T .  T H O L D  ) ;O T~ ~.1
h R  = IF
(~~ TO 22

221 NPN (ITh ) N P ’ 1 ( I r H )  — I
GO 7 1

21 h R  iP — 3
22 IF C ~ ( I T H )  . FQ~ ) (~() To 22

IPN ’~L~ T R 1 4 E C .r~ — IRS
IF ( r . - B ( ~~ ’H , N ~~U Bs 1) . ‘~~~~~. x R Y U L L  ) GO TO 23

2 2 2  W P I T F  ( f , 0  )
6~~’ O FO~~’ ? ~V (~~~ M •‘ ‘~ ~~~~ F’~

’.~~- B 1 TW ~:EN T WO Y U L L .~IF C ~jT (Ip ~ r~ :~ 41) • ‘ r ’  
‘
~ 

) ~O TO 23
.~I P I T E  (~~.- u ~6~~2 C F~ p ” A ’  ( i ’ H ‘7 ?7 :~~T S ~- ‘~~‘E ~IL ’T ~~ O E  T Y O L D
GO T 5

23 J,’~~ ’’; :. ~~~~y’~” ~ 1
= :-b~:G + 7

DC ~~ Ii-’K ~3!~E G N ,  J~~~~~D
ir  ( ‘— : G (  i I J K )  

• ,r. T~j ’7Lt ~ ) -0 TO 24
W P IT~ ( c . U ~~~ )

~~~3O F O R ” A ’  ( . . 14 7 C~~~ S C .  ~~ I~~ ’5 A B O ’~E T H O L D WE~~ :0? FO IJ U D
G~ TO ~~

2~ C~~NTt UF
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C
lUG lUG $ 1

IPZGN~ (XMEG) = 119

- - 
W R I T E  C 6 . 6 O 6 ~~) I R S E GN , lI P

6860 FO R M A T  (2 H  tUck?! A PEAK SETWEEN • IS. SH A N D  • iS
C

25 IP — Ip  + 1
C 0 T  IC~Jj +~~1 . - . - -

GO TO (27 ,26),I C T R L
26 IF (I~ ,GT , ?8END) 60 TO 22 6

GO T~. 28
226 IF (sIG (IREND) .L T . SA T )  GO TO 228

ISE(ITH,NSU$~11 ) • IR — IR S_ _ _ _ . _ _
~
.___ 1_ _ ___ __ _ __ _ .  

— --_ - .--  - _  .—- -
ICP =
WRITE C6’9 -~

’) M S~~ITH),I5$CT (ITH,NSUBSI), I N T S T ( I T H .NSU8S1 ) ‘
1 I8StIV(,NSUBS1), ISE (XTH .NSUBS1)

GO IC 39~
228 IPT ~ -

- -

GO TO 3
227 IF (~z I G ( I R~~~D )  .LT ’I SAT ) GO TO ~OO
53~ C O N T I N U E

ISECITH,NSU BS 1) IR IRS
ICN 3
IC?
W R I T E  (6.9 U ) N S ( I T H ) ; I S N C T ( I T H . N S U B S I ) . I N T S T ( I T R .145’t 3 S 1 )  I

1 1S3(ITH,N SU pS1), ISE (XTH,NSU NS1)
IF I IDROP EQ. 0) ~O TO 400
IF ( N P N ( I T H T  .E~~. 0)  GO TO 40 0
IF C R (ITH,ISU BS1) •GT. (i~~5 ( I T H ,NStTSS l) * DR A N G ) .A bD .

1 ~dITH,ISU BS1) .tT. (I$E (ITH,NSUBS 1) * DR A NG
2 NPN (ITH) a NPN (tT$) — I
ISUB S1 a NPN (IT~’()
ID R O~ 

a

GO TC ~27 C O N T t N U E
IF (tR •T . IRE !~D) CO TO 22 7

2~ C O N T I N U E
IF L I G I I R )  .0!. S A T )  GO TO 3~
IF LIG (IR) — S I G ( I R — 1 )  ) 4 0 ,2 9 , 29

29 IF ( I D R O P  .E Q .  ) GO TO 25
GO IC

3C G O T’~ (35 ,25). ISPAS5
35 ~S(IT~~) N S ( I T ~I )  + -

:~SU 8 1 = N S~ ITH )
I S B ( I T H , $ R u B 5 1)  • I R — I R s — i
I SN C T ( I T W . N S U B S I )  • ICP
TNTST(IT~’.NSU8S1) • t N T
tS P A~ s = 2

~~~~~~IRt i~ (5,9 •~-3 ) IR ,XCoNT
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1003 FORNhT (20K SAT’IIA?e AT SAM *L E • 13 ,12H , ICOUNT •t3 )
GO TO 25

40 IF C 513(11.2) .3!, S G (I1— I)) GO TO 143

~ir c YU~s ,T~~. ¶ I ~~~~~ ~~~~~~~~~~~~~~~~~ 
- - - -

IT (ICIRL .!Q. 2) GO TO UI
IF ((IRE~~D — t R )  .31: 5) 30 TO 53~II a I R E N D
Go Tr’ 53~4

533 C O N T I N U E  
TI TtT ~~~~IP~~~ 

_ r s~ttTu m8s11r .vr • 25 r o ~~~o~~~IT C SIG (IR+6) .3?. ~kT .01, SIG (IR+9) .3?. SAT ) G~ TO ~42
It (SIGCTR+12) .LT 7 GA ?) GO TO 4 1
I D R O P  a

GO Tc 25
42 CONTINUE 

-- - .- - .- -. — - -

GO 1 25
14 1 cONT’rNUE

I SF ( I T H . 1 ’ S U p S l )  • ZR— IRS
IC?
3 3 1  ~

- NS(ITH)

~~~~~W T ( 6j ” : 4 Y  JJ1;f ~ W c T ( I T K , JJ I) ,IFTST(I?H.Jj 1i~~~SB~~ITR , JJ 1) ,
I I SP i I T H , 3~~I )

~3OU FORMAT C 8H NSA?? • ,IU ,$H IC? =,14 ,814 ~N T — ,
1 7K ISB • IU ,7H ISE =,114 )
Ir  ( I D R o P  .~ Q. ) GO T O So
I! C N P N ( I T H I ’  .E~~, 0)  30 TO 50
IT C I?rI~~ ISt 1bS 1)  ‘ G~r .  ( i s8( IT k ,~~SU a 5 I )  ~~ D R A N G )  s A N D .

I ?(ITM.ISUBS1).LT. (ISE (ZTH .NSUBSi) ) )
2 NPN (ITH) • 1 I P K( I T H )  — I

t S U 8 S I  = N P N ( I T H )
I D P O~

C
- SC C O N T I N U E

IPT
I F (  Ic? .3!. 3 ) I?? a 1

IC 1~
C

110 ICN IC~ + I
1t( 7 cN .E Q .  3 . A N D .  I?? .E Q .  I i GO To 1 0

G O TO 12
12 C ~ N P N ( ’ T H Y  = NP N (ITH )

IN P ~U I T H , I S U B S I )  2
P ( I T I ( , I SU B S 1 )  • F LO A T t I R s I R S ’~~~

) D R A NG
VP? - SI- (iR—3 )
It ( V p ?  .L E ~ AV 3ISEJ V?T a A NOI SE +
I!’ (lilOD! •~~~~~. 1) ‘1?? FUNC (V1T ,CO T)
S (ITH,Isu~ s 1 )  • Vp? ~ SIG CAL
IPT

C
125 lB = IF I

ICON ~ = C O R T  + I
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IT ( I c I R L  .~ Q 1 ) CC TO j~&5IF (18 .GT. I~!ND) GO ~~ 300
GO TO ‘

~~~~~~

1~~Jj ~~i ij j~ 2 ) . j j~ Sj~T )  GO TO ~ 5
I F (IDROP •~ Q, 1)  30 TO 2~GO T O 1~

145 IF CIR .6?, IREND) GO TO ‘400
155 CONTINUE 

_.ILiIL .~~~~ ‘) GO TO 157 ~~~~~__

162 IF C SI G ( I ~ f , G T , TH O LD ) GO TO 165
laTH a IE T H + 1
IF (IC R .LT. 37 ’ GO TO 125
IT (NPA SS .~~Q. 2) GO TO 125

C
.. N!NCI ?H1 a K P N C I ? H )  ; 1 ~~~~~ . . .

ISUBS1 = N P W C I T H )
I N P N ( IT H , I S U B 8 1) • 1
B ( I T H , I S U B S I )  * TL O A T ( Z B SIF S)  *
VP ? = S IG( Ip)
IF ( V p T  .1!. k N O t S !)  VP ? a A N O I S E  + 1.0
IT iIMPI~E . 1E~~

, ) VP? F UN C ( V ~’T ,C O N 5 T )
S (ITH,ISU RS 1) = VP? + SIGC A L
~PAS S = S
GO TO 1:’

157 iF ( C K O I E (tTH) .EQ. 0,’ ) GO TO 165
IF CCKS A T(ITH) .EQ. ~— 1 . ) ) GO TO 162

C - .. ‘ .

165 IF ( 5IG (I p~ .L E .  S I r , ( I p — I )  ) 3(’~ TO 110
IT (SIG(IR+2) .LE, StG (IM—1)~ 

(~O TO 110
IT(I~~PAS$ .TQ. ;) ~ O TO ¶ 7 C
ISPC TCITH .NS1’BS l ) • ICR
ISPA~~S 

a 1
WRIT : .c5.g .~~5). bS?CT (ITH ,3J1) .- -

~C O 5  FO PM ~ T (~H IC R = . I~ )
170 t NT -

C
IF( ICR GE . 3; IN? a 1
In TBTU .E~~. 0 ) GO TO 40
18TH =
NPA SS I
IN ?  =

1Lê ~ IC? = 1
GO Tr •O

C
C

30: C O N ? ’  ~UE
IF L K O N F ( 1 T 1 4 )  .E Q .  . )  GO T ’’ 1400
IF ( .i~~N . L T . ~ .A ND . I?? .E Q .  ‘)  GO To 180
GO I C 3 y~

’
18C IF C I S P c T T ( T J )  .3:. ‘ )  GO TO 190

00 T’ 3~ ?
l g O IS?C~ T (i~

’) ISP~ T?(rJ ) 
— l
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GO 1’
C

398 C O N T I N U E
- Y i I ’~~ NT 11TH ’) - 

. • :) ~o TOIT ( 1 s M Q T H ( x ~~) .6?. ) GO IC 399
IB~~UF5 — I(XTH ,I3USS ’ )/DRANG + O .g + YLO A T~ IP3 )
IF C IIQUES .0!. IR 8~~p .AND, I)~QU E 3 ,LE. XR~ND ) 30 10 b0
IF ( NS (I?HT •!~~. 0 j~ GO TO 600
1158 a ISp( ITH ,’7SU ISI ) + IRS
I? ~~ I SB ~~T. IRps $) CO tO 399

600 I R F G P N ( I J )  a
I R E G Y D ( I .’) • IR ERD
WRITE (6.6 ~ ) 18B PS.  I R E N D

5:~~: FO8M ~ T (~~3H NO P E A K POU N D B !?W EE~ • IS, SR A N D  • 15, I I R SAT c E G T C
1~

C A L L  S M O O T H C  I~~; h R .  Z R E N b
IS’ OTH (IJ) a I

IN T  I N T S T T ( I J )
IC? IS~ CTTC IJ ) 1
ISPCTTC~~~)

- 
ISFP.~ S = 1

= 1 -

GO TO •
.i

C
601 INPN ’~ It4PW(ITH,N$UBS I)

GO T’ (~~ 2 , 3~~9 ) ,  I N P ~~’4
~~)2 CO NTINUE

in (~ S (±TH) . E Q .  0 )  oo ~o 6 03
ii ~ a = T5p (IT~.f,~4$UB3l ) • IRS
IF (TIS~ .GT. IRUUES~ GO TO 39

60. CO’~TTNUEIR~~~E~~ (I.’) a IR~~~D
VR IT!  ( 6 . 6  7 ) IR~~U!5, I R E N D

6 7  FOPM T (56H X X X X X  PEA PC FOUND E~ETWE!N ,IS, 5v h NZ ’ , IS ,14’7H N~ - L ~.:
13 ~~~-‘7 T-’I$G Z~ET W ~ !N S A T .  ~OI~ TS X X X XX

T R E ~~~D (~~~) a I~~’~~u
ALI. S~~3OTH( Ic’, I1~, tRE ND

1 S 1  H( I J)  =
ICp =

I N T
I s r A ~~s =

PA5~ a
‘7.’

3g; CO’•T;Nt.IE
IF LSP ,~ ~ .FQ. 1) c0 T~. 1 3 9 9
IF C SE ( ITH , N S J B S I )  ,LE~ I~~B (IT~~,NSUD S1)) G C  10 139 7
I5PC CII~~.Ns1’BS ) •
ISFA .IS = I
WP11 (6,~ - 

) C’~
GO

1~~g 1SF ~ITH ,N S U E S 1 )  IhEND — IR~
Icr -
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I CN ~IspcT(XTH ’.Nsuasl) • ICR
ISPASS • 1
Wi~~ FT6 ,g 14 )  ~~~~~ i~~~

(
~tt~~~ SVB~ fl .  ~NTST(Z?N,sSuas 11 ;

1 IRPCITH,NsUBSI). XSI (XTH,NSUBS1)
W R I T E  (6,9 •,.5~ ICN

1399 C O N T I N U E
IF (13 •L ? ,  N S A ? ? )  GO TO 92.1

1400 C O N T I N U E
IF ( ISPASS EQ . 1 ) GO TO 1401
IF C ISEIXTH, NSUBSI~ •LE . I g B ( I T n , N ~ U B S 1 )  ) 30 TQ 140
I S P C T ( I T H ’.N S U B S  ‘ )  • ICR
WRITE (5.9 ~0) Ic$
ISPAS S = 1
GO I C  ~. .‘

1 1400 1SF (ITH,$SOBS1 ) • lUND — !R~i
IC~ — 

-

ICN 3
I S P C T ( I T ~’ .N S U B S 1 )  • ICR
ISPASS = 1
W R I T ~ ( 6 .g i . U )  NS (ITH), I3NCT (ITH .NSUBSI). I N ” S T ( Z T H , N S U B S 1 )

1 
- - 

1$8(iT~~,NSt1BS1), ISE (ZTHINSUBSI)
W 9 I T p ( 6 , ~~u 5) I cH

14 01 C O N T I N U E
C

IF ( IBErI . EQ .  U ) R I T U R N
I K F N  = I~~E$ + 1
IF C I K E N  .G T . lUG ‘i R E T U R N

C
CALL SMOOTH~ I K E N , lB . Ik!~~D

C.
IC? 0
INT
IS’~A S S  = 1
~ P A S S  =

GO ‘
.

C
500 R E T U ~~N

E N S
SUB~ CtJ TI”E SMOOTH ( IKEN, 18, I~~~ND

C
COM I ‘~/1)LOCK2/ NS~~3f1) ,ISP (361 ,l0) ,13NC7(36l ,1O )

1INTS ’1(3~~
’.1 ,) ,TSPCT(36 ,1O ) •‘tSE(361 ,1O ) ,5IG (514

Q~~1CN / ~~L O C K E /  IR E G 8N ( 1  ) ,I~tEGN D (1O)
rIME sIC~ A V G  ( 3

C
IRFO :! = IREGBN (IKEN) — I
IRET’~O = ZR!GND(IK !N) —

I C O U ” T
t O  1 - = IREONE IRETWC
r c O U :  ~ = IçO’?NT + I
O N E  a ~ IG ’ ? I R R )
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IR P I  = I~~p + 1
= 

~I G t T R R ~~)
THRE r
kV ((T~~SU”T) ( O~1!~ ~ TWO .. T~~~E? 1/ 3 , 5

10 C O N I 1 N . ~~
~o 2 ~R J 1 , t C O ’~~J T
IRSJ i  I I R E C N E + I3~5
~IC’C PSU .,1) A~’G (I~

’
~~)2 0 5  .. o:~TT :~U:

=

=
PET 1.’
F N
5U~~~~U T I ~’E R Y 0 R ~~( I )

C
CQ ’~~~~~~/ E ’L o C R - . / I M P I T 3 6 1 , 3C, ) ,~~( 3 6 1 , 3 0 t  , ( 3 6 1 , 3 0 )

~:;1~~( Z 6 ) ,~~INP~~( 3 : )  , I~ ( ~~~ , S~~( ‘ 0 )
c
C

ISF~ = I ’ },:
-

?E~ (:~~
‘
~~) - r~ ( T 1 J)

~-S ( 1 . :-14 ) S (: ,~ )
I’!P~~(T .i)

2 . 4-

111 r ( I , ~
) •~~~~~~. P R ( T $ ~~~ ) ) GO TO 3’

~
~ R (I.- ’ Q )  P ( I , J )

~5 ( T : - c . ) ~hI:;r c:o~~~)
=

Y ‘Z F (  .L~~. NP~~( T )  ) ~O T~ 2i0

~~( T , ~j —  i

‘7:,~~~ .LD . ~1~~’Hl~ ;~~~ T~ ~~~

C

~ ‘J~~ uT: ’
~ :J~~IRs I SA TA. i~~:~ , , IR ~~ I~~2

I~~E 5 T J  l.” fr T~ (~~~C

I?  ;~~ 
1

TPs~ =
h R  I~ ‘

IF ( 5~~T~ (~ .R • ,T , ~~~~A : : R ~~s )  II ’~~3
:~ .i. . 1P ) ‘C) 0

=
L

~
SY~~ El ~ A T ~~i N

~
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I r r i A T  B SS 3 - 9
IEOF BSS 1

US! PREVIOUS
DAT A IN S A V F

LDA DC W
S T A  DC W
M ’ E GEtNOS
R T D
Z E R O  F~~J r C W

S T A T R
GE*C~A D
STA ’

~R

A~~A 
=0 ‘ “ OQQ 0

c : r ~ =U. -. “ 000 0
17 Z  E D ?

= b r~L
T ? A

:CF  L A  = ‘~~r L

~~~~~~~ STI¼ IEOF
R~TT’:R~ DA TA IN

1 , .. 8
.5~~A Tr~ 855 2
jo l I T~’ INbA T,3Og

B~~S 1

y o S E )  6~ 
SI”ECT TEST 8 9,0 1 

~;
75,0

r 3 6 g34 ‘45 50 30 8

.0 ‘— i F~~ 1~~. 1— 3 8 .~
~ .0

24”



SECTI0~4 IX

CLASS
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C 
CCM

1
~~( I ~~~~~~1~~). W ( 0.10.~~), TR ( 1 0, 1 Q) ,  ~P1*X. ICAT. MORE ,

INC, lo

lN CO tiT( 1 -

2PTGN( 1 ) ,  bI CA T ! • 0)  p
~ i 0. 10) .1CC 10, I C , 10, 10)

DIMENSICN T G T I 6 ( 1 2 )
DIMEN SION ~vg C~ R ( i  ; ~ 

1. - ‘

I ~~~ 11 TIN ti ~
R!AD~~~

5 T~~~T1Ic. N D±i . R j ~ W~~~~~~~~~
1O~ 0 FORMA T V215)W R I T E  ( 6 ,  0 1) N~~. $DIM , NUNKW NlOP ! TOPPCAT(1X , 3 14R~~0 , 0? T A R G E TS US ER I~ TJA I$ING ...,12,33H...DIPIENS IORRS

IN OF DECISION SPACL....12. 3H.,./1H •4IHNO . OF UNKNOWN TA RGET$ TO
2B~ PRO.C.ES5~~~....I

3, 3H .,.)
I? ( N c . G T . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .A $D . W U~~~~

I .GT.C) GO TO 1 ’
WRITE (6. ~O 2 )

10C2 FO~~1AT (iH ,72HN c AN D Nt,ZM MUST 8 E ,GT. Z~ R c~ A$~ • L E .  T E N A N 0 NJ \KW R R S
iN MUST BE .GT. ZERO.)

- _ c i 14_~~~IT - -

~~1 CONT INI.E
8Ej 0 ( S . 1 0 1 ( N M O D E ( I ) ,  ~ ~
WRITE ( ,. ~u 3)

1C~~3 FO 8MA T (~~H ,2SR rAT EGO
~~X No, OF MO DE S)

WRITE (6, 0 141 (~~, WMODE (I), ~ 
a 

~• NC)

~~~~~~~~~~~~~~~ ~~ , 1 2x. ~S) - -  - — - - -- - - - - - — —-00 12 I a •
• K c

IF ( N M ~~D E ( I ) . GT . O . A N D . W M O D E ( I ) . LE . ’ O )  30 ~ O 12
WRITE (6. ~O ~)10~~5 FOIM~~h 1 1 R  ,39S (tsMODE (t) MUST 5~ .~

;T . Z~ *O As p .L~~. IRS)
CALL EXIT

12 C O N T I N U E
00 3C I • ‘

~. 1c
= N M O D E ( I T

R E A D  (
~~, 1 061 TOTID

10(6 FORMA T (2 ~ ’4)
WRITE 16, ‘O tT ) I, TOTID

i~~€7 F O F N A ? 1 1 H  , 8 HcA? _EGo~~~I~ , 9H .... - - ~ 
12A14 /) 

-oo 20 i. • .
R E A D  ( 0 , 1 o~ 1 (W(L,I,j), ~ ‘ 1. N~~ M )

10~ 8 FOPN AT (  6 F 0 .)
REA D (5, 1 2 1  TH (L,I).NVECTR (I.L )

1c2: FO9IIAT (F ’ •0 41 cj
W R I T E  ( 6 ,  0 9 ) L

1O€ ~9 FopMAT (1H ,1~~Hro~~ M B~ R ,~~2 / )  -- -. -— —-

WRITE (6, ‘01 ) rl (L 1.i), ~ • 1 , ~pIM )
lOl FOPMAT(1H ,2h~HWEIijHT V F~ T~~ C0M1~

)N E8T5,/1H ,1 0T1 .’,2)
WRITE (6, 1 11 1 TH (L.I).NVECTR (I,L )

~ FO R M A I l  1H , 12 HTHp -~SK()L0 = ,F1 0.2, 1.H?JVZCT? (I,L) a

-
20 C0RTIN~ E
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35 CONTI$JE
DO 31. 1.1.0
PIGH (I ) 
tO~~~~ ~

.T, ~ 0N C A T ( I , 3 )
tO 32 Ka ’ , 0
P(I,3,K ) = 0 ,
DO 3 L.~~, O
IC(I,J ,K,L) a

-

~~~~~~ ~~~~~~~~~~32 C O N T I N U E
)3 C O N T I N t c
~~.4 C O N T I N U E

C
FEAD (5, rOC) (Nc 0NTCI), I 1, N C )
W R I T E  ( 6 ,  0 13 )

1013 FO RM AT I1K , ‘ 4 8 H C A T E G O R Y  N O .  OF ~ONZ !RO ELEMENTS OF C ?~ATRIX/)
WRITE (6, 0114 ) (I, N~ S~!F (~~~• ~ 

, N~ )
10114 FORMAT (SX,i2 . 2O~~, Ii

NNSU~ —

:0 36 I=~~.N C-- ‘

~~~~~ NNSUM = NNSLIM + NcONF(I)
DO ‘40 II = 1, N C
~CF ~co~~r (II)
IF (i’ CF .EQ.O) GO TO 14
REA D (5, 1 151(I,J.K;L. IC (I,J.X,L),KK I,NCT

1C~15 F0BMAT ( ~ C?x,14I2,:~~) )Li : TONTINrE
WRITE (6, o il)

1:17 FORNAT ( 1H ,2’4H I 3 ~ç L ~
(I,J,X,L)/)

I F (  N N ’ - U M • E Q .  ) GO ~ 0 P
DO 00 I ~ ~. NC

‘~jODF (IT

~0 7 ’ . . N1~D
20 6~ 

‘ = ‘ ‘
. N C

= NNOP E ( K)
:0 50 1. = . NNM D
I F (  IC (I,3,K,L) .00. ) ~~U 10 5~
~RITE

(6,
~ 161 t,J,K,1. IC (I.3.K,L)

22’1~ F0BMAT~ ~ ( ‘x,t2), ~X.i55: 0O~~T I N T E
62 CO ’tTIN~~E7’ CONTI ’”E
R: cOwTIN~

’t
cOt~TIN’~ - - -- - -
~ o 15 ’  1 ’.NC
DO 114 3 1 , N C
NP~D = Nro ;E(J )
DO 13 K = , N M r
S U M N
S U ML
InC 3 .EQ. I ) GO TO ~‘‘
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N~ I1D ~~~-‘DETI)DO ‘‘  L P 1 ,SWMD
!U~~~~ SUMS 4 IC (I.LP.J~~~) - —

105 CONTINuE 
— - - -—

DO 115 M• .tJc
IT CM .EQ. JI GO TO 1 5
LMD =
DO 11 L~~’ .L M P

- - 

S1.’MD z SU~”D~~ I C ( M , L , 3 , K )  — !C ( 3 , X , M , L )
110 CONTINUE
115 C O N T I \ U E  -

C
P (I,3 ,K )  = SU M~~/ (  N~’ECTR (3 ,K) • SUMD
GO T O 30

c _ - -- - - - -- -- ‘ - -~~~~~~ ~~- - -- - - -

1014 CONTI ”UE
DC 120  Ma .N C
I F C  M .EQ. I ) GO TO ~~L M D = NMPDE (M)
DO 12 L~~~.LH D
SUMN su~:s IC (!j,1,t,X) 
St?M~ - S U ~~0 I c ( r i . L , I . K )  — ic (I,X,M.~~

) -- 
—

120 CONTIYUE
125 CONT INUE

C 
P(I,I,K) 1 , — SUMN/ (NVECTR (I.K ) ~ S U N D  )

130 CON T I: : uE -
- ‘140 cONTINUE 

--

150 C O N T I > U E
C
C
C

-— D O 1 6 I=~ .N~WRITE (0 ,505 1 I
2~~5O FCRI -’AT ( ~H .38hCONDITI0~1A L PROBARILITIES FOR CA T E G 0R Y .12)

oD ‘55 3a ’,~JcW R I T E  
~~~~~~~~~ 

3, (P(I,3,K),K al ,IC )
2~~S5 FORMA T( ‘H • 8XC A?p~GOF!,I7,14X .iOFR .’4

-- ~55 CC~JTI U~ - -- -- - ‘

160 C NTI -U E
I P R O D  •

7 ” O  IPRO8 = IS~~ B +
DC’ 91 I ’~~~~~1
PIGH (Ii) -

~~

0) 9 3 ’ ,’l .
t1CAT(~ ~~

3’ ) a ‘. 

-

90 C S N T I : U E
91 CONTI’ U E

R F A E~ (5, 1 0 . )  N5IG,!~pDES, (IID (LY),Jal ,S)
C

- ‘  

DC 7
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I T (  I I D ( J ’ l )  . E Q .  U 1 00 TO 70’
It ID 4 1
L V E C ( 1 D )  J2

7~~1 C~ WrI:~Ut ‘

Rp : hD c 5 , 0 6)  T;Tfl~
WRITE (6,052 ) ~pROq, TGTI~

9520 FORMA ~~(
’11 25HDISCP.IMTNArTS FOR IJ 1 1KNO W $ ,12. UH , ., , 1 2 A 4 )

C
DC’ ‘7U ’  tJTT.1 ,N S I ;

~~RFAD t5,’~52%) !.sp ( N T ? ) ,  (V ~. ( N ’ r~’, L) ,L s 1 ,B)
9525 FORMAT ( ?‘. a 4X , 1FG .U

ITC NFDES •EO. 2 ) GO TO ~O6
00 7 2 J~~3.1,IDLLV L VE ~~C J 2 ? )
VCTR (NTT . 23~ • ‘ C (~~~T.L1-~~)‘

~~~~~~~� cON~ I~ UE 
-

GO TO B~~
7:6  cONTINUE

D O 71 
~~ 2 ’ 1.ID

L I V E C  = I . V E C I J 2 3 )
GO TO ( 8  .8 2 , 8  3. 8 L , R ~ ) . L L V E c

a A M A X I 2 V c (NTTa I),V L (N T T ,M))
GO TO

~~2 VCTR (’~TT,.~23T~~ hM A X~~(VC ( :~I1a2),VC (NTTp S))
GC- TO ‘‘

8:3 YCTRVTT,~~23T = ~MA X 1~ VC TT.3),VC (NTT,6))
GO TO 7’

- 8C~~~VCTRNTT ,’23T = ~~I~~1 ?V C (NT’f.3),VC~~~TT,6 ) )
GO TO ‘ ‘

8 : 5 5 1 =
S2 =
vcrR (YTT,:231 = A 8S (S —S2)/~. S1’4-S2 )

C
110 C ’NTT ’ uE
P15 WRITE ( 0 , 9 5 3 ) ASp (NTT ), (~~c’1R (~~TT ,L ),La 1 ,ID )
9!’~0 FOR?ATVX , 1 F~~.2)
7:3 CCNTI~ U~

C
WRITE (6 ,~~5 Q )

93 ’0  FCR! ’A’2 ’( R ,~~~‘ 0 L ~~~sTT ~~ED s S  ** ‘A 1  CAT2 CAT3 r A T I I  .,I~TS C T ~
CA T7 CA T8 “AT j C,’~Tl I

W A IT E (F , 5  i )

~5’ 1 F2pFA ’( Ih • i~~~C A T F~ O RV M O ; E
C

DC 9 ’ N r T = 1 , ’~SI ;
C

DO 82 U. ’.ID
X ( J )

820 CONT I~~U E
C

C A L L  ~ E C . I E
C
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S C A T C ICAT ,  M OD !) — I C A r ( I c ~ T. M O D E )  + 1
DO 699 I ~j  NC

I~~~! sPtQriUi~~ - -  - - _~~~~~ _ _ _  ~~~~~~~~ _ _ . _ .  -

SUN •
p0 62 3 a 1~ $

~NNMD N I I O D E f 3 )
DO 6 1 L = 1 ,
SUM = SUM • PLOAT(NCAT (J,L))*P(I,3.L)

- ~~~~~~~~~~~~ ~~~~~ _~~~~~~ - .  - ‘

620 c ON T I ’ U !
P;GH (I) SUIIITLO A T (Nfl)

699 CONTINU E
WRITE (6,?5i~.) IckT,MODE,(PIGH (I),I l t.~ c)95 10 FORMAT (~~X,I2I~ X ,I2.1iH ** ,F5.3,O (!X, ?S.3))
— ~~ - -— 

~OO CONTI’ UE
I F (  IPP OB ,Lt .  N U N UN ) 50 TO 700
GO TO 1

C
END

- ~~~~~~~~~~~~~~~~~~~~~~~ - - -  — —
C0M~ ON 1(6), NMO DE (l ), W(10, i ’ ,6), TH(1~~,1O ), GM A X. XC & T . NO D E ,

~N C, IZ
D I M E N S I O N  G ( 1  • 10 )
p0 2 

~ 
1 , ~c

KND NMOIE (t )
DO L = 1, NMD ~~~~ - — _~~~~~~~~~~~~~~~~~~~~~ _ -

G (L,I) =
13 C O N T I N U E
20 C O N T I N u E

DO ‘ = 1, :‘c
NMD = s p I o : E ( t )
DC’ 6 L - = 1, N M D  , - -

DO 3 = 1, ID
G ( t , I a  • 0 ( ~~~Ø~~~) + x (JY’W(L .l.J)

50 C O N T I I U E
G (L,I) “(L.I) 4- T N ( t , ~~)
IT ( L . E Q . ) GO TO 55

- -  IF ( G ( L , I ) . L ? . 5 f l I A X )  5P TO 60
55 L O~~F = I.

G~~MA X a G (L,T)
60 C C ’N T I ” U E

IF (I . t Q .  ‘ 1 GO T) 6~
IF I 3 N M A A , L T . GM A I C )  50 I’C 70

65 I CA T I
M O DE LO~ EG M A X

70 CCNTI’ U!
N ET U P
E N D

3 2
I 2
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?R~~INI NG T&~~G~~T NO , 1 .., ‘1O~~~L A1 159
~ . 6 C 8  ‘4 ’ .b B

— l ~~63.1i5 51
TR ~~I N X I 1G T A T ~GEt  t~o 2,,’, ~ )t~E L ~/~ 92 .078  1f , 75~

TRAINING TA )~GEI NO. 3.,. ‘iloEL ~-62 . 1 1 1  , 8 —

~50.3C1

~,i33
—0 .8.2 ‘3

0 3
2 1 3 ~~ 3

101  7
MO EL 65 ; . 0 2 19

- 

2 . 2 •~~~ 1 9 , 7  2 . ‘ 9 .8  9,  (5~~5
~, 2 •c— l ~~,3 7. 9.B— .7 1~~0
2. ~~~~~~~~~ ~~,

‘ 
~~~~~~~ 2 ,0

�. 2 s
_ _ l i . 3 ~~. 2O .3—~~~.

_ 
1 ,0

2 , 2 •~~— 1~~,9 2 , ) , 3 — 2 , C 1 , 5
2 ,5 

- 
3. 19.8—2 .3 ‘. .O , 3 — 5~~. 0 , 0
3 , 2 •‘— 2 .9 7. 9, 3—2~~.7 19,8

3 ,5 3 . 19 . 2 — 2 2 , 5 ~~ ~,3—
’ .6 19, 8

4,0 3, 19.~~—2 4 ,2 ‘. 24 . 2 —2 —- ,~ 1 , 0
4 , 2 ’ 3,. 1g ,€— 2 ).7 2’, 9.3— 2 ,A 0,5

3. 19,6 27.7 2 , - 20 .3 — 0  ~. f 1 9 • 3
3 .  2 1 . 7 — 2 7 , 0 2’ , 9.8~~ 2’.2 19 .8
3 . 2 ( , — 2 7 , 3 ~ • ~~~~~~~~~ 

19 ,~
c~,S 3. 2 1 ,’— 2-~,3 ‘. 

‘ 9,8~
_ 2 0 .7 Iq ,3

7.” 2 .  2 .2—2 7,1 ‘, 9,3—2;’.; l q , 3
2 .  2 ~~~~~~~ ~~,

‘ 9,3—5— ,’ ig, 3
8.- 2. 1g, —27.6 ~. 8.8_2r ..~ ~R,

3
2. 1;.~ —2 7,7 ~~, 8.8 2~~.7 18,8

g.C 3 , 23.7—2 ,9 ~~ , 9 , 3 — 2 - . 2’ lg , 3
14. 2~~~7— 2 7,5 . q , 3— 22 .~ 20.8

1 _ . ., 2.,7—2 9.1 • q, 3—~ ’-. -

l o i S 3. 214,2—2~~,S 2’, g,3— 2 .2’ 1 8 , 8
11 .C 3. 22.2—29 ,7 7, ‘9 ,3—2’. 18 ,3
1i ,~ 3. 23 .7—2 7.3 ‘. 9.3 5 ’ .~ 20,3

3. 214,7—2,,5 7 , ~~~~~~~~~ 20,3
12 , 5 2. 22.—— 7~ ,2 

—
. 8.3 2 ~~~~ 0,5

2. 22 .7— 23.2 2. ~~~~~~~~ 
0 ,5

13 ,3 2. 23 ,’—2 3, O ~l , ?3 , 7 — 2 ~~.; 0 , 5
114 •0 3, 27.—— 2~ .0 ~~, 3.8~~~~

. 1 8,8
3 . 23 .7—2 7.14 ‘. q • g _ ~~~e •~~ 

~~~~~~
3. 22.7—2 7,7 1 , ~~~~~~~ C’,5
3, 22 ,5—27,5 2, ~,3— 2. .T 0,5
2 .  21 .7 2 ’~,5 ‘, 8. 3 27 . 2’ 0 , 5
~. 22,7—27,~ ~~, q , 3— 7~ .~ 0,0

17.C- 2, 23 .”— 2 7,7 ‘, ~ ,3 2 . 1 ,0
2. 22,’—2 7.2 ‘. 8,3 2 ~~,C ~•5

18.0 ;.. 22 .7—2 , .2 ~~. B.9 ’7.~ 
1 , 0
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i~ c’ ~8 .5  2. 22 ,7—2~~,2 2. . 8.3—26.~1 0 9,) 3. 23 ,2—27,3 ~~. 8.3—21 .6 0,
3150 - ig, c _ 2, 27~~7— 23, 1 ) , ~~~~~~~~~~~~ 1~~0
3i~~ 2:.: 2, 22.7—2 7, 1 2. 7~~3— 2 1. 0 ,5
3170 20.5 ~~~, 22 ,7—27, 1 ‘, 2 3 . 2 — 2~~.’ 1 , 0
318o 21 .7 2. 2 3 ,2 — 2 7 , 14 ~~~, ‘8 , 8— 2 6 .2’ 0 , 0
3190 21 ,5 2. 22.2—27.9 2,- 7.8—26.2 0,0
3200 22,7 2. 22.1—2 9,0 2. 9,3—25 .8 1 ,0
32 22 ,5 3, 2’ ,7—2~~~S 2 , ~.3 2 5,0 1 ,5

~22r 23.0 2, 2~~.p—27, 1 2 ,7 
~~~~~~~~~ 

1 ,0
3230 2 3 , 5 2 , 2 1 , 3 — 2 7 , 14 2 , ~ , g — 2 ~~.5’ C , 5
3240 24,0 2. 22.7—27,2 ~~, 

‘6.8—2 6,~ 0,0
325 0 2 14 , 5 2, 2 l~~7—2 6,

5 ~~. 
‘ 7.3—25 .8 0,0

3260 25,c 2.- 2 1 .7— 23.5 7, 5 .3—2 . c .-2 0 , 5
3210 - 

25.5 ~~ 5, 2 .~ — 2 5,8 5,0 - 6.8—2~~.~ 1 •0

~2e O 26.0 3, 21 .1—2 6.7 2.’ 6.3 2 5 .~ 1 ,5
3290 26.5 3, 21 .5—2 6.5 2,0 ~ ,3—25 .- 0,5
3300 27,0 3. 21 .7~ 26.O 2,0 6,3—2c .s 0,0
3310 27,5 2, 2 1 .~ —25,9 2, ~.3— ’-6. ‘~,O
332~ 2p, 0 3. 21 .8—27.2 2,’ 6.3—25 .6 0,0
333’ 2~~.5 - 

3~ , 2 .3—27 ,2 2, - 5,8—26.0 0,0
~340 ~9.

’ 3. 2 ,8—2~~,1 7 , ‘S ,3— 2~~,7 1,0
3350 2g.5 3. 2 1 .2—2 3,7 2 , 5,3—25 ,c 0,0
336 0 3’’ c 3, 21,0_ 2~~,3 2’ , 5,3—2~~,0 0,0
3370 3O ,5 3 , 19 ,9—2 5, 2 .. ‘ L1 ,3—2~~.3 

1 ,0
3380 31 .0 3. 2 .‘~—2 7 , D  2 . ‘ 14 , 8 2 g .
33g~ 3i ,5 3 , 2 ~~~~~~~~ 2. 14 ,~~~2S ,9 1 ,0

~4O~ 
- 

~—2~~,7 s , : ‘4 8—2 6 6  0 , 0
3410 32 ,5 3 , 21,0—27,1 2 , ‘3 ,g—25 ,~ 0 , 5
342~ 33 .7 3, 2 ,0—2~~,3 2’, 14 .85 20.0 1 ,0
31431 33,0 3. 2 .‘—2 7.- 2. 5,3—22 ,7 1 ,5
3 4 4 0  ~ 14 , 2’ 3, 19.~~~

26.3 2’,’ 14,~~— 25.7 0 , 0
3451 3..5 3. 19. 3 2 5 ,9 5, 14 ,3—2~~, 0,5

~~~~ ~5.0 
- 

3 . 19, 3’. 2 5 ,7 , 4,3—2’- ,7 0,5
3~~ o 35 .5 3. 2 ,3— 25 ,5 - . :3 ,~~

_ 2..,0 0,5
3 14~~0 3~~.?  2 , l3 .p—2 ~~,14 ~

‘
, 4 , $ — 2 . ,~ 0,5

34g 0 3~~,5 . 12 .d — 2 5 , 2 7 . 14 ,8—23 .9 1 , 0
350r 3— ,: 2. 13 ,?—2~~,Q 2,~ 3,g—~~~, 

1 ,0
3510 37,0 2. 13,0—25,4 ‘,0 3 .8 i~~, 2 0 , 5
352c 3p , c , ~~~~~~ 2’, 14 , 3 — 2 3 .c 1 , 5
3530 3~ ,0 ~~, 

‘
. ~~~~~ 7,0 4,3—2~.,0 1 ,0

3540 3c .c ~. 13,0—25,g ; , 0  ‘3 . C — I w , 0,5
355r ~ç, c 2. 13 ,’—2~~.3 2. 3 .4 — 2’ .’- 0 , 5
3560 14,,’2’ 2, 1 1 .9— 24 ,0 2 , 3 , g — 2 ~~, - 1~~5
357 0 (v ,0- , — 2 -~,5 2’, ‘3 .s—2~ .7 1 ,0
3S~ o 14’.~ 1 , ‘, ~~~~~ 2 , 13 ,4—2~~,~ 1 ,0
3590 1 . ; , T ~. 12 ,9—2~~,6 7 ,  3,4—2~~,0 

0,5
360 0 ~2,0 2. 13 , 2 — 2 e ~~4 2,’ 2,9—23 .~ 0,5
3 6 j n  

~~~~ ~., 1 1 ,8—2 .14 2 ,” 3,4—23 ,7 5,0
3620 143 , 7 

~~ , l3 ,~~—2~~,5 2 ,’ •2 ,9—2~.,0 0,3
3630 142•5 2 , 1 l ,9—24~~1 5, 2,9— 23 ,0 ,0
364’ 44. 2, 12,0 23 ,7 • 2,8 2~~. 0 , 5
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3650 ~114 ,5 2, 12 ,-~.—24 ,1 7,0 ‘5 ,4— 22 ,~ (‘.5
3660 45,0 2. 11 .~ — 2~ ,2 2,0 l ,9—21 .~, 0 ,5
3670 45 , 5 2,  1 • g — 2 3 , 5 0 , 1 . g — 2 .c C , 5

- 4 6, 0 2. g..—2 2 ,g  7,0 1.g~~2 1 , ’ 5
3 6 9D ~~~~ 2. 1 ,14— 2~~,3 0, 1 .4—22,0 l ,b
3700 47 , 0 2 ,  1 l , L — 2 3 ,7 ,

‘ 1 , 4 — 2 1 . ’ 0 , 5
3710 47,5 2. 1 •~~— 2 ’ , 0 2’~ 1 . 9 — 2 .2  1 ,0
3720 48.0 2, 1 ,~.— 22 ,3 ‘1 ,14— 2~~.c c .O
3~ 3~ ~~~~ 2. 12 ,4—2 2 ,5 ~~~, 1 .4 — 2 ’ .~ 0,5
‘3
~ 40 

‘Og ~~0 2. 1 • — — 2 2 ,~ 2 , ‘) 9 — 2  • •  1 ,0
3750 4 g , c 2.  1 •~~— 2 2 , 3 2 , 1 , 14— ? , 0  l~~5
3760 50 ,0- 2. 9 . °— 2 2 , 0 2 ’ , ’ 0 . 1 4 — 2 ’ ’.’: 1 ,0
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SECTION X

TRAIN
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C RA DSIN TRA I ’4ER 2
COMM ON KB,

~ c , Tv (jo,181.t’) ; TTv(1c;t81~ io) , Bw (j0 3.o.1.o) BT~~(to;~ o,
Z W c i 0. 1O. t , 1N(1O~~10) • AVD !ST(1 Op , g(12~.
•1ID (1Q ). ASp~ jO,j8j), LVEC 11O )~ P 4 W 8 ( i 0 ) ,  KWS I1O .1O). MODCNY , IGWS

CO MM ON
2 ‘iC. ID. I. 4’A SS , NM ; IMPR UV , !9~ ST , ttR~ N. MODE. 1C~ T,
Z P4LV~~tJ

)P P4MDDE (iO), P1800(10), NCORR

~~MP4ON/RL0CKI/ NWS8 (1O). KWSB (10 .1U )COM MO N/ BLOC4 2/  IP4~~(10). N~ (1 O,1o). INEMOD~ tD.10COM MON,BLOC43, MOOVC (lfl,2$j), MODVCBUO,t$1), KCNTT (1u,1o),
1 AVMO 0Et1O ,1~~

)
CO MMON /BLOC~ 4/ C~

(~~O ,1q) , IFORCE
DI MENSION VSIDL(5h VO IDH( 5 , 1G 1 1D 12

C ’  —— — — —-—— — - - -  - - —- -

C
C

II C 0 N 1I W U ~W RI I ’ E ( 6 . 7 5 0 ’ )
WRI T E (6 . 1 O J O )

11~ ~ORMA 1~ (jW , 22H OUTPUT ~
‘
~ 0M MAIM .... /j

WA I TE (6,752 J
C
C
C
C .•  • . .* .  • . .

• • • • a l as

c 4 ,0
1~ CZ FORMA T ’ 6F10,3

RE A D (5,1~ 03) NC NPROBS

~~~ FOR MA T (1215)
WRITE C6,t’04) NC~ NPR0BS

3,~~ 4 FORMAT (jW , 5HNC = .12, jlH NPR8BS P
IvCN C ,GT. o . A~ D.NC .LE ,I - .AND .N PROBS .GT O,AMD .NPROBS ,.,E 1U)Q0 18 11
WRITE (6, tD ’5 )

~~~~ 
F~~~MA ~’ (3~4 •19’ICHECK NC AN 8 NPROBS)
CALL EXIT

12 C ON IIMUE
C - , * a a S • S I .

C I S I I I I * • I  *
C
C
C

W R IT E  ( 6 ,7 5 0
P411
c~ ‘ 

4 .0
O~ 40 1 a 

~~ ‘ 
‘4C

R~ AO S, 1 01) THETi . THET2. DELTM
W R ITE (6, 3) 3) THETI., THET2, DFLTH

.3’~ $ FOR MA T c1~4 •8’4THET1 a .Fi.0.4.101l THET2 . ,F10.4,1OI’4 DELTI’4 a
1F 10 ~ )

P4C M I S~ =
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- -

h I T  • I —
• V M lTj

- 

~~~~~~~~~~~~~~~~~~ 
‘ ‘‘

~~~ 
‘ ___ - -

DELT M I • OEL.TW
R EA D $3, 3 04 P T G V I D .  N P OL

H~ * FOIMA ? I1�A 4 .7X ,h I)
W*IT~ ~6, 3~ o5~ ~~~~ TGTID a RP~ L,

1801 r O R M A T  t / , 1~ ~13 M I A T I S 0 R Y  N O , .13~3M ,2..11A4,29H NO. RO LANI ZAYI O NS
I A~ tttABtt T1~~ 

‘ ~~~~~~~~ ‘ -- - ‘ ‘ - -

READ (5~ 30)6) DTWET48~O F~~R M AT (24x1rl~ .O)
W R ITE ~6. 3 0 0 7 ) D TH E T

3$S~ ~~~~~~ (1W ,j714A$R6CT INCRE$ENT , P j o, , ; ,14 DUR EE SI
I r  C D E L Y W 1 , ) ~~.D T WI T ) ~ O TO 500
DEt.”r~(I *~~~t4~1 - - - - - - - - -

~~~~
- - -- - —-- ---

~8O CONT INUE
3$1 CONTINUE

~~ 5~O4 L • 1. NPOL
RE AD (5? 32’I9I NYOID -

~~ 
FORM A T ( 3 2 X , 14 )
~~ +~Y~~~~~~ • ) ) 

- ic ‘~o 3~4 
- -- -

R E A D  (3p  30,1) ( V O I D L ( K ) , V O I D W ( K )  , l( • 1, MVO ID )
‘) 1’* F~~~MA T( 10F6.3l~ 4 C O N T I N U E

1 ? (NVO !D ,E$,J ) ~O TO 600
~II TE (6, 3q50)

3ø’~ ~~R!IAT t ~42HNO~ V’
~ IDS 4N1~ IHE1R LOWIR 2N D UPP ER L I ~~h 1St

W R1”E  ~6, 3O 11~ N v O f D ’-  ( Y O 1 VL ~ J ) ’ V O l D W ( j 1 ,  .1 ‘ 1’WV 9I~~)
12 roR MAy (~~x ,14 .3x~~~~ 6.1

~O 506 L • 1. NVO ID
Ir (TI.4E’1 03.VOIDL (L ) ~~~~~~~~~~~~~~~~~~~~~~~~~ ~

‘HE T 11IVOID )4 (L )
jr (TwEt2.QT ,VOIDL(L ) .AND ~’TM ET 2 .LI.~lOIDM (L)i T’4~’t’V QIDL4L~U tT WEI’1 t . . . 1’;T$lI1’2 1) 00 70 506 - -

~al1 FORMA T jW i66NA$IECT SECtOR C~ OSBN FALLS W ITW IM * vOTD IN TWI DAT
l. A FOR C*TEO3RY , 13)
CALL EX I T

101 CON”IP4UE
D’o, 508 L a 1. P4 V OI D

- - v~ ’r D i a .~~at v ~~I D L ( L )  e v O t D l 4 ( t 1
ir (VOVD ,GT ,’T4ET1I,AND ,V OtD .LT ,TI’4FT21) NCM!3S a FLOA TCNCM! SS )

1VOT2,O THE! - 1.d
l~.I C5N ’1’I NU E
801 NODS a (TWET 21 — THEI11I/OTHE! • 1.0 rLRaT(MCMI!S,

IsM P • DE..T .4,DTWET
— I~~D~ • U

= 1
W R I TE (6, 63’O) I

~~~~ rORM AT (,13$.3 HTRA IN!NG VECTOR S P’OR OATESQR Y ‘12)
C

T T V ( I T O T , 1 , 5 )
• 0, 5

189 CO N T I N U E

256

J.~1 
-- - -  - - - - - -



JJ a NLV (!VGT )
120 REA D 5.5O~~3’ A S P (  ITGT,JJ~~. ~TIV ( hTGT .,JJ,J

) ,~J~~1,
8)

~R T T ~ (6,6031) ASP (!TGT,JJ), ~TTVtI1 QY eJJ,J ),.Ja1,6)
lel3 r O R MA T (  F6 :  a4 X , 7 F5 , 1 )

~~•1 r0RMAT~~jX,1iP8,2
C

I2~ I cD S • I C D I  • 1
C
U~ ML ~~~~~~~ !

’1’GT ~~~ ‘ ~4LV~~!TG 1~ + 1
IF (NCflS,L~~.ICDS) GO TO ~3Q
IF  (!SKP.E2.3) GO TO 5~ 9
18DM • MCDI - ICDS • ISKP)
IF ( IB DM .L T ,j )  GO TO 527
DO 526 LI, S t .ISKP
R E A D  (5 .  4 Q : . 3 )

4 0 0 0 F O R M A T  ( 7 2 w )
1~ 6 CO NT INUE

I C OS • !CDS • ISKP
IF hICDS .L E .ICOS) GO TO 530

~O T~ 509
U7 LLL • NCDS - I COS

00 528 LL a l.LLL
REA D (5~ 

40’S)
128 CONT INUE
1~~0 WLV( ITGT ) NLV( ITGT ) — 1

N i l  a N I T  ~ NLV (ITGT )
40 00NT!NU~

NSIG a NIT
I P R O~ = o

TOO IPROR ç IP~~03 • i
NPASS a I.
IB ES T a 0

C
C

READ (5,j~ 33) NPDES, (IID (J ~ i),J21:1.5)I D  •

~O 
l i t  j21.’t ,5

jF ( tID (j21 ) .EQ. ~ ) GO TO 701
I D  • 1!) 1
L V E C (!O) a 5J21.

103. ~0NT !NUE
C

W R I T E  (6,73 .)~~!PROB
7063 FORMAT (/1//I x ,33i D IS c R IM INAN TS FOR PRO9LEM NUMBER .12 )

C
DO 7~ 4 J2111, I C
WR IT E (6, 73)1) J21

7001 FORMA T (/1~ ,9HCATEGORY .12)
j 2’  MLV (.J 21)
DO 7~~3 J22a1,J20
‘400VC (J21,)22) is
I F~ ‘~PDE5 .‘E 2. 2 ) 

~ O TO 706
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?~Q 7~~2 J21 a1,ID
JJ VEC a Lv~~C (J23)TV (j21.J22. J23 ) ; ‘ T T V (  j 22 ,  ,J22 .JJVE C)

782 C O N T I N U E
GO ¶ 0  

~~~
7~~6 ~0NT I N U E

‘~O 7 17 J23’l,ID
,LVE O • L V~~C (J23)GD T O (8O]~,O 32,B03~ 6O4 ,BO5 ),LLVEC

$81 TV (J21..J22’J23) ~ AMAX1 (7Tv (J21 .J~~~I~~),yyv (J2j.J2~~.4) )TO ,
~~o$02 TV (J21,J22,J23) • AMAX 1(1’TV(J2l ,J22 ,2, .TTV (J21,J22,5))

~o T O 710
$03 Iv(J21.J22.J23 I A M A X 1 ( y T V ( J 2 1 , J 2 2 , 3 ) , I 7 v ( J 2 1 , J 2 2 , 6 ) )

GO TO 710
$~~4 TV (J21,J22 .J23) a AMIN 1(TTV (J2 1 ,J22,3),TIPV (J21.J22,6) )

GO T O ~~~$05 S i:  j .’l... (TTV (J21, J22,3 )/2J .)
t2 = t U . .. I T ’ 1 ’V ( J 2 1 . , J 2 2 , 6 ) / 2 ’~~)
V (J21..J22, j23) ~ ~B S ( S i w S 2 ) / ( s i ~~S 2 )

yto cOP4TIMUE
•15 ~RT TE (6.6D~ 1) A$P (J21,J22). (TV ~ J21..J22,J).Ji,ID)
703 CO N T I N U E
164 CON T INUE

C
C
C
C

DC 41. ~ a 1. MC
MW S( T )
~JwS8(I) a 0

4 3. CONT INUE
3.3 T M D

fl O 74 ” j a j ,M~~~

~ O 1PA S • -

I F (  NPASS . G T , 1. ) G~ T O 73u
~p l0D~~(~~) = I.
CA LL  U N I M O D

~~ MPASS ;E~~. 1 
) 

~o 
T~ 74~

l’~0 O O N T I N U E
t N  INE (I ) .E

~~~~~
. ~ ) GO TO 7 4 0

MO I)C’4T
i; 3 5 OA LL NIJMOD

TF ( MM .E Q . ) GO TO 740
T M f l  1
~on c~ T = MD D~~MT • is
C A L L  T R A N
~F (  M O O C M T  . 3 E .  3 ) GO T O 7 4 0
j F ’ ( I F U R C E  . E Q .  1 ) GO TO ~~~‘107P 4S = M~~D~~AS • 1
T N  M O D P A S . 3 E .  2~ ) QO TO 740
GO TO 735
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TOO C O N T I N U E
C

~r ti~pAss;u ,t7 GO’ ’
~~ 45

IF (IMD .EQ ~~~
) ~o ~o45 CONTINWE

WR I TE (6,7S 0)
‘~~~o rORMA? (~~,jI4 ,

1 ~~~~~~~~~~~~~~~ a...**..*.*....*...ø,ø*)
WRITE ~6,733.O)7010 FO RMAT (3’iK ~ 3 H OUTPUT FROM 8URROUTINE D1S!NC)
W R I T E  (6,752i)

7120 FORMA T (1W ,92W .* 1*~~~ ..* e* * * * *. h1* * * * 1.*.R*1*** .1**..*..e.4**

1 ,Ø**..,.*.I.*..ø*.*.i.*.,.I**..)
00 46 I t .NC
IN  ~JP A S S .E~~~~

. 1 7 GO TO 200
T N  INE (I ) ‘NE . 3) GO TO 200
WR ITE (6.O)3~j ) I

$~~~0 ~
‘ORM ~ T (/1

~ 
,25HINFORMA TION FOR C*1E~ ORy ,~~3,j5P4 IS SA ME A S F OR ,

1/lW 13W P~ EV I 0US PA SS)
GO TO 46

20 0 C O N T I N U E
CALL DISINC
NM 1) • N M O D E (I )
IF(  ~‘JPASS •E~~. 1. GD TO 46
WR ITE (6,7533)

7530 FOR M A T (/is~ , 32UN0. OF TR AI N IN G VEC TORS PER MO DE)
4RITE (6,7535~~ L’ (CNTT~~I~~L~~,L ’l.,NMD ,

7555 FORMA T (1X .13,1JX fl6
46 CONTINUE

W R I T E  (6.lS” J)
WR I T E (6.7 5 4~~)7 5 4 3  FO RMAT (3 

~~, 27HSTABAL IZED OUTPUT FROM T8AN~
W R 1~~E ( 6 , 752 )
00 48 I :1,NC
W R I TE (6,7545) 1

7 545 FOR MA T  (/1 , 4 , 13W CATEGORY NO , ,!3/
TF ~ ‘4PASS .E~~. 1 ) GO TO 2 1~TN IN E (I )  . N E .  U )  GO TO 21’~
~RtTF T 6,B)43)

$ 4 )  F O R MA T  (/ 1 ,4 ,4414I N FORr’IA TIOM FOR THIS CATRGQRY IS SAME AS FOR 1
1/114 • i 3 4 P ~~E V I 0 U S  P A SS)

GO T O 48
210 CONT INUE

a NMOD :(I)
1)0 47 L a~~. 1 MD
W RIT E (6,~~55 , , L

7550 FOR MA T (1W , ~H piODE NO , • 13)
W R IT E ~6,

7555)( 
~~~~~~~~~ J’t’ID

7555 FORMAT (tOx ,IH(4x, F8 ,3)
W R IT E (6,1,31,7) TW (L,I )

47 CD~~1T NUE
48 CONT INU E
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W R I T E  (6.75 J
‘WRITE (6, 7~~~5

7545 FORMAT (3 ‘* .  2~ W OUTPUT f R O M  SUSROuTINE OVA L )
W R I T E  (6,752))

~O 52 !:j,N C
T P4E( I ) a 0
MM I I ~ NM OD~~~1~
~O 53 K1~~i s ,M M D

53 TNEP1OD (hKt) • 0
no Si, ,Jal ,’9C
NE (I .J ) ~ 3

St CONTIN UE
52 CO NT INUE

C A L L  EVA L
hr C’~JCORR,!Q,MSIG > GO TO 65
IF (IM PRUV:E ~~.1i GO TO 50

50  MP~ SS • NPA SS • 1
GO T~ 60

55 M PA S~ a 2
$0 !F~ M P A SS •~~I, 4 ) GO T0 7Q

WR ONG = NSIG - NCORR
00 61. I t,NC
MM II • NMOD5( I )
flO 62 J~~j,1M 0

~M0D a I N E I O D ( I , J )
cc (i ,.i) ~ Ci< .(t, — EMOD /WRO M O )
IN  C C ( I , J ~ , L T .  3. ~ C Ct I I J I  • 3.

62 F ONTINUE
61. -ONTIN~~

G O TO 15
63 W R I T E  ( 6 ,  t L B )

t~~t
8 FO RMAT (iWO , 43W • .* *  ALL VECTORS CLA SS~~~!ED CORRECTLY •... )

WRITE (6.73~~) )
?3 W R I TP (6, I i  )

WR IT E (6,752))
W RIT E (6,752))
wR IT~ (

6~~732J)
W R ITE (6~ 1 j3) IBEST

i~~X3 
FO RM A T (IWO . 30H BEST PERFOR M A NCE ON TR A tNI N G SET ,.,: .110 , )
~O 9u i * 1. M~

• NWSB~~I~NEVCR • N1l (I)
MM 0 = MBOD (I)
W R IT E (6. t’14) I

jut 4 FOR MA T (/35X , 43 W F i N A L  W E I G H I S  A ND TI4REI)4OLDS FOR CATEGORY .13)
WR IT E (6~ 2. . NWSB ( I~2~.0O FO RMA T (35*, 32 W (TOTAL NUMBER O~ W I L D  Sh OTS IS .I3 ,~~~,)
W R ITE (698 3~~))

0 0 0  r O R M A T (35X , 37Ne...We...e.S$.,........,4,~~.I.ø.*...4)
DO 8.’ L • 1. MMD
WRIT E (6, t)15~ L

t t~~ 
FORM AT (1W)’ 13k MODE NUMBER • 14
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W RI T E (6 1 t~ ) fBW (L .I,J)~ J
15 *6 F O R M A T  (~~44, 1O (!X ,F5. 3 )1

.~R !1~E (6. 1 1 ~ ) 81N(L,I)toil FORM4T (26* , 13H THRESHOLD a ,
WR IT E (6,831,))

$110 rQRM~ T (I 1.6K, 27~4 ASPECT DIscRTsINAt4TS;.,.,~
Do ~~ K.1.~ EVC R
IF ( MODvCBfI ,M) .NE . L GO TO 7~TV (NWSe (I),~ O .O) r,o TO 76
DO ~4 1CM a j. NPN
~F (M.NE. KW S3 (I.ICM)) GO TO 14
W R IT E (6. 2’)i) A$p (I.K), (T9(I.M.J.)~~, .JJ $ 1 . ’  1D

2(~0i 
r O R M A T  (~~H . 16H~ *.WILD !HOT... .F54,2x 10(2x,F,,3))
r~OTO 79

14 CON T I N~E
16 cONTINUE

W RII~ (6,802)) A!P (I,K), (1V ~ I,K, JJ),JJ.t,1D)

~~~ roRMA T~ ~~~~~~~~~~~~~~~~~~~~~
7~ CONTINUE
50 CO’~T I NUE
~0 :0’~TINUEC

C
I F ~ I P R O~ .~~T . NPROB$ ) 

~o 
T~ lriO

00 T O 1
END
~U~ ROUT~~ E J ’dIMO D

C
C O M MON K B .

1 c. Tv .~1O, t31 ,1O) , TTV (1~ ,181 ,1O) • BW (tO ,1O ,tf ) , BTW (1O.18)
2 W (10. 13 .10) • T14 (lr ,10) , A VD ISY (t0). X (12)’
3II~~(t

’
~
). Aj P( 1 Ij , j 8~~). LV EC ( 1O ) .  N W S ( t 0 ) i  KWS (1~).tO). M3UCNT , IGWt PR5JO

~ QM M3N

1
’ ‘IC. ID . I ,  NP *SS , NM , IM P RUV , IBE ST , ITR A N , MO DE , 1C A ~~.2 NLV (1L ). ~M D DE C 1

0). M80D~ 1,”’, NCORR
C
C

oO 1 ,j a j ,  
~~~

13 
~0’~T I N U E
,H(1,I) 0.)
NV EC~ • NL~~(1)
D0 3J ~< • j ,  NV EC R

~O 2. J • 1. II)
W (t ,I,J~ • Tv (I.M;J )

Zs CON T INUE
33 cON TINUE

DO 4 )  
~a • 1~ ID

4 ( 1 . 1’ . ) )  a ,U1.I,J),~ L0A T(NVEC R)
?H(1,I) a T~4 ( j , I) • W (1, I ,J).W(j,.I ,J)

40 CONT I N U E
T )4 ( 1, I) ~ •14(t .h )/2 .
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C
C I I S S S

E N D
~URROUTI8E MJMOO

C
COMMON MB.

1 C. TVc 10,t 8t ,iO ) , TTV (j .111,10) • Bw (sO,iO.1D ) , 9 1 ’4 ( t o ,j e )
W(1O. iJ ,lO~ , TH (1~ ,1O) AVDISI’(tO). X (i?-).

3IIDui . A 3p (tU ,1 81), LVIC (iO). P4WS (1O). MWSItU .iO )’ MODCNT. IGWS R R 5 NO
COMMON

1 ~C. ID. I, MP*SS, NM , IMPRUV , IBEST , ITR AN , MOØE, ICA T
2 NLV (111). ‘~4DDE (t O). M800 (i1), NCORRc0MMt~N/8LO M2/ INE (1~ ), NE (1O ,10), Ih~FMOO (1O ,iO )CO’4MOP4/9LO~~ 3, MaDvc (1,.,18I), MOOVCBCIO,i$j), KCNTTu~~.tO ,
1. A V MC DE Ct~ ,13)COMMON/8L0 K4/ CC (1O 1~J), IFORCEDIM ENSION AV ~ (1O)C

C
• ~

I F O R C E  s ~
MMD • MMDD~ (I)
00 ~ L.1.NMD
&~ E S L  a C ( t ,L).AVh400E (I ,L)
In AVE (L ) • T . • ~~ 

) A V E ( L t  • .001.
~ CONTINUE
1. CONT INUE

! T R A N  a 1.
MM * 3
I F (NMODE (I), GE .tO) 00 TO 50
MVEC R N LV C I )
00 3” ~ 1 t, NVECR
I F  (MWS (Ii.E2.~~) GO TO 6

a NWS (I)
IF (WNN .GT .- 1j) NNN a j.j
00 5 N~ ‘ ~~

, MNN
IF ~K,EQ .M 4S (1,N1~

) GO TO 3)
~ CONTINUE
6 CONTINUE

DO 1’ ~
) a 1. ID

i ( J )  a TVCT .4 .J )
1~. CO’~TtN UEC A LL DECIDE

I FC  I N E H O D ( i . M O D E )  • EQ. 0 ) GO T O 30
“IS • 3.0
“0 2j ,j • 1’ ID

a ~IS • (W(MODE ,I ,J )— TV( I ,K ,J)).(W(MO QE, I ,J).TV (t ,K ..~) )
21 CONTINUE

DIS • SOQ T(01S )
I~ 015 .L ~~. A V E ( M ’ D E )  ) GO TO 3~
KB * K
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SO tO 5
0 CO NT IN U

~~~~~~O T D  50 
- . -

05 MM • 1
MMODE(!) • NNODE4I ) • I
MMD • N M O D I ( 1 )
CCtI ’NMD) 5 CC(I1MOD~ )AVMODE (I,NM D) • AV E ( MODE3

!M50fl ,NID) ‘ IN~ h4OD~ I,MOO~~J
tH (NMD,1~ 

I 0.0
Do 4i J a I. ID
W (NMO,I.J ) a
tH(NMØp1~ • TH~NM~,I~ • W (MMO. 1 ,J).W,NMD,I, J)

40 CONT I N U E
!HTN ML 1 1’  ~ TW ( NMD • f l  FZ ’~’10 cO NT IN~jE
IF ( NM .10 1. ) 50 TO 70
1F ( ~4ODCMT .31. 0 ) 00 15 l c
‘4FORCE • N’ORCE ~ 1
1F ( NVOR CE .3E. 10 ) QO 10 70
IFOWCE ‘ 1 —

00 60 L.1’NMD
40 AVE(L ) • 

~9.AVE L )
DO TO ~70 CONT INUE

~EIURN-

SU BR OU T I NE O IS TN C
C

COMMON MB.
1 C’ ‘?VI1O,181.1D) . TTv(1~~.~).S1.16) • SW (*0.10,1C) ‘ BTWCI ,O .1O)
2 wc iO ’ 11.10) . TH(t~ .id ) , A

~ DI$1gt Q). x 1 2 ’
3110(1.0), A$P(iU .tt1), LVIC (15). NWS t~ ), Mw$ito .1O

, MODONT , IONS RRSDO

1 MC. 10, 1 , NPASS , NM , IMPRUV . IBE ST . ITR*N , MOlE , I C A T
2 NLV (1U ). ~MODE (tO~~, MBOD (1O ) , NC O RR
COMMON/BLO M3/ Moovccl.,181); MODVCBIIO .tSl), KCMTT (1D ,10),

1 AVMODE (13 .jJ)
O1MEP4SION I~~Nt(ll)

c
C

‘ 1
£VD IST (I) u 3.0
MMD • NMO DEC I )

~O j~) I. a 
~~. 

NMD
A VMOOE (l,L ) a 3,
ICMT (L) ‘ 0
KCNTT (I.L ) a

10 C O N T I N U E
7 V ( ‘JPASI .01. 1 ) WR ITEIÔ6IOO4 )

~r~~4 FOPMA ? (/1.4 • 3BW CA T . M 0 YR AIM , VE~ , NO, MODE MO , )
MVECR NL~ (I)
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00 41 K • 1, NVEC R
00 2j ,J • 1. ID

• TV (tuK .J )
20 CONTINUE

CALL . DECIDS
iF~ ~P~Ss .01 . i ) wRITE (611003 ) I.K IMOD I

1v13 FORMAT (ill ,3X ,13.12x,l3;12X .I3)
ICNT MODE ) a ICNY( MODE ) • 1
M O DV C ( t , 1() • MODE
015 • 0 , 0

~0 
3’~ .i • 1. In

DIS • DIS • ( W ( M O D E , T , J ) . T V ( l , K , J ) ) . ( W I M O D E , I , J ) . T V ( I , M , J ) )
10 CO NTINUE

A VMOOE (I.M$ DE ) a AV MO DE (h ,MOD E ) • SG~tID 1S I
40 CONTINUE

~
Q 5u L • 1. NMQ

AV MO OE(I ,L ) a AV~ ODE (I.L~ /FLOAT( ICNT (~~))
KCNT T (I,L~ 

$ I C I~T~ L~wR ITE (6,1.0’l) L AVMODE(1 ,L )
i~ G1 FORM AT (tW , BI4MODE NO ..13. 32w MEAN DISTANCE TO MODI VECTOR a

1’1i .3)
aV DI1T( I ) * *VDIST (I ) • AVMODE (I .L )

$0 CONT INUE
A V DI 9T (1I ! AVD IST (I)’FLOA T (NM D )
WRITE (6. 10)2) I’ MMD ’ AV DIST (I)

t~ I2 FOR M 4 T ~j~4 , 9e4C*TEGORY ( ,12, j5H~ ~O , M ODE S z ,1j, ~~~ OVERALL R~ 5D O
1MEAN DTS YA ~ CE • ;FR .3~~)

~ETURNEND
SURROUT INE DECIDE

C
COMMON MB,

1 C. TV (i3~ tSi.l0) • TTV(t~~.l5i.tO) • RRc$O .lO .lO) BTH(tO•16)
2 W ( 1 O ’  1) , i0)  ‘ TI.4(i. a1O) • A yDI9? 10 . X (12).
311DU 0 .  A5p (1O,181)s LV !C (iO). N~ S (1fl). KWS (1O’tO)’ MODCNY . TOWS RRSCO
CO MMON

1. M c, ID, I. NP*SS , NM , 7MPRUV , !‘E ST. !TR AN , MOlE. tCA T~
2 NLV (t0 ), 1MDDE~ 1O), MA OD c t ” 1 . Nc’ 3RR
DIMENS ION

13( 10,i~ )
C
C

I F  (1TRAN .EQ . .
~~ 00 TO i~

i i  a I
1U~ I
00 10 2~

~~ I I  • 1
TUP ‘ NC

Zu nO ~ I i  = U.  WP
MMD • NM0D~~(1 i)
~O 3.) 1. • ~~. MMD
0 (L. 11. ) 3. )
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•
00 cONTINUE
50 CONT INUE

~~~~ ~i • it; IUP
MMD • NMO DE (I1)
DO lu I. • 1. MMD

~0 5~i J • 1, ID
D (L .Ii ) • 3L ,1I ) • ~

(J).W IL,Ii ,J )
$0 CONTI N~)E

~~L,I1) • 3 ( L . I 1 )  • TH (L 1i)
IF (L.EQ.t ) 30 TO 60
IV (Q(L,1t), _ T .QMMAX ) GO TO 10

43 LODE • L
O M M A X  a 0C ~,. t1)

TO CONTIN UE
I F  (!t?E0. 1.DR.ITRAN ~ EO ,1) GO TO 80
IF (OMMAX. _ T .GMAX ) 00 TO ~~40 TC*T • I

~MODE • LOD E
OMAX GM PIAX

$0 C O N T I NUE
RETURN
END
SU R R OU T IN E T R A N

C
COMMON KB.

1. C. T V ( 1 0 . t 8 1.,10) , T T V ( 1  .151.10) , B w ( t O ~~10 , i0)  , B T ’4 , j 0 . j O )
2 W ( 13 ,  13,10) , T H (j ’ , lO )  • AVDISt (tO) , x (12).
3IID(jD )~ ASP (10,181), LVEC (tQ ). MWS (jØ). KWS (1j,iOh , MODCNT, 1GW, RRSI 0
COMMON

1 MC, 10, I, N P A S S , NM . IM PR UV , IBEST , IT RAN , MODE , ICAT ,
2 NLV( 10) . ‘~MDDE (t 0), MROD (10’, NCORR
COMMON /BLOCK2/ INE C1U), NE (10,1’)~ , IWE MOD(IO ,tC)
COMMON/8L 0 K3/ MODVC(iu•j$j). MODVCB (t5,j5t), KCNI’t (tcI,ig).

1 AVMODE (1D.10 )
COMMON/9L0 M4/ CC (i.0,lv ), IFORCE

JCNT (10)’ LWS (13)
C
C

KIL PAS (1
KILL • 0
I O NS • 0
!TRAM * 1
MMD • NM O D~ (I)

4 KPA S •
10 oo 2J L • 1. MMD

KCNT~ L) • 120 CONTINUE
MVECR a MLV (!)
00 So K U i’ MVECR
IF (I’IWS (I).E D .L) Go TO 6
MVA • NWS (I)
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IF (NV$,5T~ j3) NV A •
00 5 Ni I 1• NVA
IF- (K ;Ea :K*St I,N1))  GO TØ 50

5 CONTINUE
6 CONTINUE

no 3J .J • 1., 10
X ( J )  • T V ( I ’ K ’ J )

$0 CONTIN UE

~*LL 0~C1DL,
~cMT (MODE) ‘ KCNT (MODE ) • I

•
!F( KCNT M3DE .GT. 2 ) GO TO 31
LWS (MO DE, ;

51 CO N TIN U E

~0 4U J • I, I D  
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1,TV (! ,K~~J )/(FLOAT (KCNT (MODE)))y)4R • T H R  e ,4(MODE ,I .J).W (MQDE ,I, J)

60 C ON T INUE
TH~ M O D E , I ) • - T W R / 2 ,

~~~ CO~~ T T N W E  
-

no 51. JJt.I,~ M D
KCNT (JJI) $ (CNTgJJj~ — I

51. CONTINUE
$ 0

00 7~ L a 1.. MMD
~F (KP ~ 5 E ~~.j) GO TO 6~IF (KCNT(L), ..E ,JCNT (L)) GO TO 7.3

$3 JCMT (L) • 4C~~Il :L )TNCR S • 1
70 cONTINUE

IF (INcRS .~ Q.” ) GO TO 8C
MP A S s I(PA$ • 1I F  (KP AS ,L~~.t ~ 

GO TO ic
$0 CON1 I N ~ EK X 1 $ 0

00 9~~ L a 1, MMD
IF (KCNT(L ).~~T.l) GO TO $5

• IF( KCNT (L) •LT , j ) KILL. •
“4VA a NWS (I )
IF~ ‘JV A .E~~~. 

) GO TO 107no t~~5 N I • 1 , NVA
IF ’ K I L L  ‘ EQ ’ a co ro 1.~6I F ( W~ .EQ , < W S ( 1 , N1) ) 00 TO 81
~O 

‘I’O j05
156 C O NT I N U E

iF  ( L W S C L ) E~~. K W S ( ! , N 1) )  GO T O 81.
&O ’ CO NT i NU E
*17  CON T IN UE

‘.JWSU ) a N4S (I) • 1
Ic’ “tW Sc ! ;GT ,io) GO TO $2
j F (  KILL .~~Q, U ~ GO TO t~ t
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MNO • RW $ ( I )
MWS (I.MNO ) a MB
WR I T! (6, 1D 0~Tgw, I 

- — -— - —  -
~~~~

— - — — - - • -. - — - -

~~,5 rORMAT (IN , 13H*ILLED vICTOR.13 . i2M 1P4 CAIRG ORV ,13)
DO 10 81.

III. CONTINUE
MNO • MW I( I)
MWS (bSNO ) • LWHL)

1T~CUN1INUE — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~

MMO DECI ) a MMODE (I~ J. 1
IF (MMODE (7),LT 11) N,400E(I) ~ 1

$2 tOWS $ 1
GO To

$5 (Xl • KXI 1

• W (LI I ,iI)
$8 CONTINUE

•
I N EMO DII.K * I) • 1NE MODCI’ ,L
AVMQOE ,.I.K4t) $ A V MQOE (I,L)

~

17

~ 

•
$0 CONTINUE

!V ( NILL .EQ. U ) GO TO 92
K I L L  • C
KILPAS $ KILPA S • 1
IF ( KILPA S ~GT , ~ ) 

GO 10 92
-

$2 CONTINUE
IF CjGWS .E~ .O) GO TQ 91
IF (NWS (I).GT.10) GO TO $~• MODCNT • M3DC NT ~$1 CONT INUE
RETURN ~~~~~~~~~~~~~~~ 

-
• EN D

SU BR OU T INE EVAL .
C

COMMON MRs
I C .  TV I1 O ,181.1O) TTV (1~ .1.81 .1O) • SW (tO,10.1.0) • 8T14(10 ,1S)
2-- -- - 

~~~~ tU~ 1O~ • TH (l1.iU) ,
3IID (1P ), ASP (1O,j81.).’ LV $C(1O), NWS (tO)• KWS (1O .10). MODCNT• IONS RR5EO
COMMON

i. NC, I D ,  I , NPASS . NM , IMPRUV , IRES? , 1?R*M , MODE, I C A T ,
2 NLV (113). VN3DE (tO), ,qRDD (1o), NCORR
COMMON/BLO~ (1/ NWSB (1’). KMSB (1.0,10)
COMMONrntO X2/ IMECIlI). NE(IO,tO), tWSMO$(1O,jfl)
COMMON/ BLO~K3, MODVC(1~ ,t81), MOOVCBLIO,181j, KCWTT (1~ ,jO),1. AVMO DE (I~ ,10)

~T~’ENS1OM JI (tO )
C
C

! T P A N  ‘ 0
IMPRUV •
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“JCORR $ 0
WR ITE (6. t’OI )

t~ Gt ~~RM AT (1k • 541’4TRUE CAT ; VECTeR MC. TRUE MODE MACW , CAT .
1MODE/
00 4’ 1 I 1, NC
J I C I ) • I

N L~1 ( I )
00 3~ K * 1.. ~VECR
DO 1.9 1., ID
xc j ) = TV(h~(,J

)
10 CONT !N~EC A L L  D E C 1 D~I F  (I C A T ,NE, I ) GO TO 2~

MCO RR • MC3 RR • I
r,o 10 30

20 W R ITE (6.10)2) I; K , MO DV C (1 .K ), I CA T , MO DE
j,,.52 FORMA T I SX , 12 , 1 O X ,13,1 X ;r2,j1X ,!2.7W~~f2  )

“ JE (I.IC A T ) = N E ( I , I C A T )  • 1
I4JJZ MODvC (i .X)
1NEMOD (T ,M~~J) IN EMO DCI ,MJJ~ • 1.

30 CO !’~IINUE

~~ CONTINUE
Do 42 JJJ  • t .NC
00 41 JJ’l’N
I N E (JJJ) S INE (JJJ ) • NE~~JJJ;JJ

4 1 CONT I NUE
12 CONTINUE

WR ITE (6, 1~ lJ 3 )  N CORR
j~,fl3 rO RMA T ~j k3 . 3 4k No, CORRECT C LA S S I F I C A T ! O M S , . , ,~~ .1 6/)

I F  (NCORR,..,E.IREST) GO TO 9 s
7M~ R U V a j

~~ I B E S T
no 8~ I • I, NC
NWSB (I) • ~4WS (I)jF (NWSB ( ~~~~~~~ GO TO 55

a NWSB (I)

~O 54 Ml = 1, N MN
Mw S~~cI ,NI

) a K w S ~~I , N 1)
~~ CONTINUE
55 CON 1IN~jE

‘~vFCq NL~~(I)DO 61. KK.1.’ 4VEC R

61 MO 0VC~~(I ,K () MO flVC(I ,KK )
M80D~~I~ 

$ NMD DE C I~
MMD 11800 (I)
‘)O 7~. L 1 , M M D
no 6~ j = Ii ID
RW (L .I,J ) 4(L,I,J )

6o CONTINUE
RTN (L .l) :T’~(L,i)

~3 CONTI~JUE
SO CONTINUE
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r -

,O CO~ I1NUEWR LTB (~~.10)4)
s*4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ M A ~TI1fl 

- - -

WRITE (6,10~
5)( JI (IJ ),IJ•1.NC

*855 r O R M A Y c  5x ,10(1xfl2,2x , $
DO j ’j O I.1.MC
WR I T E  (6 ,1016) I;(NE I , Il ).LT.~~,NC~j~ Ø 6 rOR MA T 2X,I2,1X ;1O (14 ,tX ))

IPO CONT !~4UE 
- - - -  - -

RE TURN
~N D

3 3
4 1,5 50.0 l;f

MO DE L Al. / 39 9,10 2 1.5
136 —55 .3 147 fl ,5 0 , 49

V O R T / v E R T  1Q1 0 ,0 50~~) 0

~5lIZ/kORIZ 101. 0,0 5Uyt 0
5.0 ~ ,o 52, 7—24,1 4.~~~52,2—23 ,8 3 2 ,S
5.5 6.0 52,7—25.7 6.0 53.1—23,8 55;!
t . 0  5.0 33.2—24.9 6.0 52,7—24 .9 52~ 7
1.5 6.0 53 ,2-25,1. 6,052 ,7—25,2 0 ’ 5
2,0 5.0 53.2—25,4 6.352 ,2—25 .5 O~ $
2.5 6.0 33,7—25 ,1 6.~ 52.2—25,5 1,0
5.0 4.0 52,8—25,6 5.~ 52.7—26 ,2 1,0
5,5 5.u 32,7—2 6,1 5.” 52.3— 26,4 51,3
4 , 0  4,0 52,7—27 .u 5,1 52.3—24,6 50,8
4,5 4.0 54.2—26,7 5.0 51.8—24 .9 52,8
5.0 4.0 54,7—2 6,4 5.~ 52,7—25 ,7 52.7

5.0 ,4,2—2 6,4 6.0 52.3—26.3 0,5
6.0 4.0 32,7—26,6 5.0 51.8—26,6 0,5
1.5 3. 0 53 ,7— 2 6.8 6.0 52,3—26 ,4 0,5
7.0 3.0 52.7—25.8 6,~ 51,8—2 6.4 0,5
7.5 3.0 33.2—26.5 6.0 51.8—25.9 0~ 58.0 2.0 18.2—26.3 6.~’ 52.8-26.3 52,3
4.5 3.0 52,8—25.9 4,u 51.8—25.2 1 ,0
‘.0 3.0 32,3—25 .9 5.~ 50,8—25 .1 0.0

2.0 52,8—26.i. 5.’ 52,3—25 ,4 0,0
10.0 2.0 51.8—25.3 6.0 51,3—25 .8 0,0
15.5 3.0 54.2—2 5,1 5.0 51.3—25 .3 0 ,0
11,0 ~.0 53 .7—26 ,2 5. ’ 51.3—25.2 0 ,.0
11,5 3 ,0  S5 ,7— 2 6 ,~ 5 .0 5 0 , 8 — 2 4 .4 0 ,5
12.0 3.0 54,7—25,8 5. 51 .3—24 .5 0,5
f 2 . 5  3 . 0 51. 8 —24 . 8 6.” 50 .8—25 ,3 1 ,0
15.0 4.0 31.3—25 , 7 6. ’ 50.8—24.7 1,5
15 . 5  3 .0 5 1 , 3 — 2 6 , 1  7 ,~~~3 O . 8 — 2 4 , 8 1•, O
i4 ,0 3. 0 5 ,8—25 ,9 7 .’ 50 . 3—2 5 , 6 0,5
i d . 5 3.0 3 .3—25.~ 7 . 50.8—25 .0 1.0
15.0 3.u 3 .8—26 .1. 6.0 53.8—25.8 0 0
15.5 3.’) 5~~,3 — 2 5 . 8  5.~ 5 1 . 3— 2 4 .8 0 .0
16.0 5.0 48,8-2? .u 6. 49,3—25,4 0,5
1 4 5  3.0 3 ,3— 26.~ 5.~ 53.3— 2 6 ,2 0,5

3.0 49.8—25.6 5.~ 46.4-25.9 1.0
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U.S 4 . 0  4° . 8 — 2 6 . o  6.1 49.9—25.9 O ’,5
18.0 3.0 49 .3—2 6 .u 6. t 49 . 82 6,3 0 ,5
V S . 5  3 .3  46.8 26.3 6,’~ 49.3 25 6 0.0
14.0 3.0 48.3—25,9 5. 44 .9—26.2 i;e
14.5 3.0 5~~.8—2 5 ,5 6. ” 48. 8—26, 0 1 .0
25.0 3.0 49.3—25.1 3.0 45. 4-75 .2 0 ,5
28.5 2.0 51.8—24,5 4.0 48.8—25.6 0.0
21.0 2.0 52.2—25.2 4. ” 48.8—24.9 1,5
2 1,5 2.0 49.3—24.5 4. ” 48 .8— 2 4 .4 0,0
22.0 3.0 47 .8— 25,4 4.1 48.3—24 .8 0.0
22.5 3.0 47 .3—24.3 5.” 47 ,8—24 .7 0,5
23 .0 3.0 47 ,8— 24 , 9 5,r~ 47.3—24.9 1,0
23.5 3.0 46,8—24.9 4.~ 46 .8—24 :6 0~~324 .0 3.0 46.3— 25 ,o 5, 46 .8—24 .8 1 ,5
24.5 3.0 47 .3—26 ,1 4 .3 46,8—24 :7 1,0
25.0 3.0 46,8—25,2 4,~ 46.8—25.) 0.5
25 .5 2.0 46 .8—25 .9 4.0 46 ,3—24 .1 0 ,5
26.0 2.0 47 ,8—25 ,1 4 .0 46 .8—23. 7 1,0
2 6 .5  2 .0 45 , 3 — 2 4 , 8  4 . P 4 5 , 8 - 2 4 .6 1,0
27.0 2.0 46 ,3—24 ,6 4,~ 45,9—24 ,3 0 ,6
27.5 2 .0 45 ,3—24 ,5 4.0 44 .8—24 .4 0,0
28.0 4.0 49.8—23..~ 4.0 45.3—24 ,5 0,5
28.5 3.0 44.8—26.2 4.~ 44 .8—24 .6 0 ,5
2t,0 2.0 46.8—26 .0 5.” 45 .3— 25.2 1,0
24.5 2.0 45,3—23. 7 4 .0 44.8—25,1 1.6
10.0 2.0 45 .3—25.~ 4.’ 44.4—2 5 .3 0 ,0
3~~.5 2.0 43.8—24.3 ~~~ 43 ,4— 24,9 0 ,5
31 .0 3.0 4 4 .3— 24 , 9 4 . 42 .9—25.4 0 ,5
J1.5 3.0 44.8—25.3 4.” 43.9—25.4 o;o
32.0 3.0 43.9-25.9 5. 43.4—25,6 0,5
12.5 3 . 0  43 , 4 — 2 5 . 1  4.” 4 3 . 4 — 2 5 . 1  0 , 5
3 5 . 0  2 . 0  4 3 . 4 — 2 4 . 9 5,u 42.9—24 .4 0 3
33.5 3.0 46.3—24.2 4.T 42.4—23.7 o;5
14.0 2.0 43.9—24 .4 4.~ 41.4—23 .3 1,0
34 .5 2.0 43 .4—24.5 5, 0 41.9— 23 .7 0.5
35 .0 2.0 42 .9—24 ,8 5.0 41 .4—24 . 0 1.0
35.5 2.0 41 .4—25,7 4.~ 41.9—23.6 i..0
36.0 2.0 42 . 4—24 .4 4 . 41 .9— 23 .5 1,5
36 , 5 2.0 41 .9—24.4 4J’ 41.0—23 .2 o;9

~ .cj 4~~.9—23.8 4. 4o~~o—23 .4 0,9
37 ,5 2.0 4 ,4’2 3.h 4.~’ 40.4—23 .b 0’,5
38.0 3.0 4 .4—24.~ 

4,7 43 .9—24 .1. 0 ,0
38 .5 3.0 39 .9—2 4 .7 3.~ 40.4—23 .8 0,0
3~~.3 2 .0 39 .:—24 . 6 3.~• 4u. 4— 23 .3 j,4
14.5 2 .0 38. — 24.8 3.~’ 39,9—23.1 1,9
48.0 2.0 38.5—23 .8 4 . ’ 38.9—23.5 1, 4
40.5 2.0 39 .4-24.4 4.~ 38,4—23.8 0.5
4 1 . 0  2 . 0  3 8 .  — 2 3 , 9 4.) 38.4—23 .5 1,9
41.5 3.o 38 , —24.2 4.( 38.0—23 ,3 0,5
42,0 3.0 37 .5—2 4.u 4~~J 37 .0—23.5 0,5
4 2 .5  3.0 37 .4— 24 . 4 . ‘ 37,5—23.9 O;9
43.0 3.0 37 . —23.3 4.~ 36.5—24 ,1 1,5
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3.0 36,5—23.4 4. 36,0—23.3 0 5
94.0 3.0 36,. —2 3.1 4,0 36,0-22,2 0,5
44 ,5 3.0 ~5.5—22.4 4.’ 36.0—21,1 0,5
45.0 5.0 34,5—22 ,5 4,(’ 34 .5— 22.2 0,S
45.5 3.3 34.5—23.1. 4 .0 33,0—22.2 0,5
41.0 3.0 34,5—22.8 4.0 35.0—21,0 0~,541.5 3.0 33.5—22.0 4 .0 34.5—20 .8 1,0
*7 . 0  3.0 33 ,6—22 .9 3, ” 34 .1—20 .9 0 ,5
11.5 3.0  34 .5—22.o 4 ,7 33 .0—22 . 0 2 ,5
48,0 3.0 33,5—23 .~ 3, 33 .0—21,4 0,5
48.5 3.0 32.6—21.3 3. ” 32 .6—2U ,4 0,0
4 4 . 0  3 .0  32,6—22 .~ 3.c 32.6—20 ,6 0 ,0
4 4 . 5  3 . 0  31 , 6 — 2 1 , 6  3,0 32.6—20 ,9 0.5
18.0 3 . 0  31,6—21.7 3.0 32.1—23 .8 0,0

1.0
MODEt.. 8/1.9 9,00 2 8

4 16 —5 3 .2 235 “ .5 0,51.
101. ~~~ 5’

_
,’ •J 0

~~ RIZ/~40RtZ 
101 (1 ,3 577” 0

0.0 2.0 18.5—14 .7 2 .0 18.8—14 .5 0
~~0

0 . 3  2.0 18. —15.6 2. 1.8.5—15.1. 0,5
1.0 2.0 1.8. — 16 ,3  2.i 1~~,O-17 .3 0 ,5
1.5 2.0 19 ,r_i. I,5 2,’: 18,0—2 0 ,6 0 ,5
2.0 2.0 18.’— 17 .3 2.0 1.8,5—27 ,7 0,5
2.5 2.0 19 , — 2u. 2 1.0 0,0—23. 4 O~,53.0 2.0 18,5—22,6 2. ” 19.5—18.6 1,0
3.5 2,~ t~~.5—2 6 .4 2 .0 18, 5— 15 ,5 0 ’ o
4,0 2 ,0 2 .,1— 31 ,6 2 ., 18 ,5_ 15 .T1 0,0
4.5 2.0 18 , —38.2 2.” j8.g— i4,9 1.0
5.0 2.0 18 ,5—3 6 ,6 2. ”' 18.3— i5 .~ 0 .5
5,5 2.0 19~~~— 30 .4 2,0 18.0— 16 .9 0,5
6 ,0 2.0 17 ,5—28 . 7 2, ’~ 17 .5—18.8 0,O
6.5 2.0 17.5—29 .’ 2.0 18 .0—1 9.6 0 ,3
7.0 2.0 1 . 7.5—34,3 2. 18.0— 19,6 17 ,5
7.5 2.0 17.4— 33.3 1.7’ 0 .0—15 .3 18,3
8,0 3.1) 21 , 1—3 6.6 1.0 0.0—1 4 ,6 17 ,5
8.5 2.0 2~~, —38. ’ 2. ’ 17.3—1 4,2 2,5
4,0 2,0 1.8,5—34 ,5 2. 17 ,0— 14 ,5 0,6

3.3 18.5—3~~.8 2.1 1 8 . 8 —i 5 . 3  0,5
10.0 2.0 18.” — 3~i . 3 2, ” 16.4—15. 9 1 ,1
10,5 3.0 18 ,5—34 ,3 2. 18.0— 15 .6 0 , 0
11,0  2.0 17 ,5— 36, 9 2.1 18.0— 14 ,8 0,0
11.5 2.0 t6.9—38 .~ 2,1 18,0— 14 ,8 17 ,3
12.0 2 .0 16.4— 39. 4 2 ,0 18 .0—14 ,1 1 ,1
12.5 2.0 tO. ”—38 .4 1.0 0,0—1 4 .3 0 ,0
13 .0 2 . 0  17 ,4— 3i~ ,9 i .’) 0,0—14 .9 0 , 0
j3,5 ~.o l5 .5— 3~ ,8 2.0 16 .5—15 ,3 0,0
14.0 3 .0 1.4 ,9—31 ,? 2 , fl 17 .0—15. 4 0,6
14.5 3.0 19 .6—34.5 2.0 i5 .Q— i4 .8 0 ,6
15.0 3.0 19 ,5—36,8 2.~ 16 .9—14 .8 0,5
15.5 3.0 21 .6—3 7 ,4 2.0 18.9—15.2 0,8
16 ,0 3.j 2~~, —3 6 .1. 2. 17 .4—j 5 .5 0 .5
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2.0 18. “ — 31,7 2. 17,4— 16.1 1,1
17.0 2.0 18 , — 3 J. 5 2. ” 18.0—1.6.5 0~~0V.5 2.0 19, ’3 J.1 2.) 1.~~.0 17 . fl :i ,s
18,0 2.0 18.5—34,4 2. ” 18 .5—1 7 .) 0,5
18.5 2.0 18.5—36 ,u 2.L’ 1.5 . 4 — 16 , 7 0 ,0
14.0 3.0 24.2—3 5.6 2.’ 15,4—17 .2 0,0

2.0 18.5—35.1 2 .’ 15 .9—1 7 .7 0 ,0
25 .0 2.0 18. — 34 ,5 2. i5 .9—j 7 .6 0.0
20.5 2.1 16 .9—31.1 2 . 17.4 i7 .2 0,0
2 1. 0  2 . 0 1.6 . 4 — 3 0 . 5  2 . ’ 17 . 4 — 1 6 , 7 1,0
21.5 2.0 1.7.5—29. 6 2.o 17 .5—16 .2 0,0
22.0 2.0 16.9—29.6 2.0 16.9—i6,2 0,0
22.5 2.0 16.4-29,6 2.’ i7.5—i5.~ 0.0
23.0 2.0 17 , —29. 0 2. ’ 17 .5— 15,6 0,5
23.5 2.3 16 ,9—28 ,4 2.1 18.0—15 ,2 0,0
24.0 2.0 16,9—28.2 1. ’ 0.0—i5.2 0.0
24,5 2.0 17 , —2 7 ,3 2. ’ 17 ,0—1 5 .2 0 0
25.0 2.0 17 .5—27 ,4 2.3 17 .5— 15 ,2 0,0
2~~,5 2.0 17,5—26,9 2.1 16,4— 15,0 0,0
26.0 2.0 16,4—26 .7 2.” j.6.4— i5 , J o o
26.5 2.0 1.6,5—26 .4 2.3 1.6.4— 15,3 0,5
27 ,0 2.0 16 ,4—26,5 2.” 17 ,5— 15 .4 0,5
27 ,5 2.0 16.4—25,7 2.1 16.5— 15 ,3 0,5
28.0 2.0 16.5—26 .0 2.7’ 16.5—15 .7 0,0
28.5 2.0 15 ,9—25 ,3 2 .~ ’ 17 .9—15 ,4 0 ’,5
24.0 2.0 16.5—24 .7 2.1 1.7,0—1 3, 9 0,0
24 .5 2.0 16.5—24.4 2.0 17 .0—16,1 0,0
30.0 2.0 15.9-24.2 2.1 1.6.5—1.6.2 0 .0
30, 5 2 . 0  1.6. —23. 9 2.1 16.5— 16 ,1 o;s
4 1 .0  2 . 3  15 , 4 — 2 3 . 4 2.u 15 ,4—i 5 ,7 0 ,5
31, 5 2. 0 17 , ‘—2 3. ’ 2. 15 .9—1. 5,5 0~ 8
32. 0 2. 1) 14.9—23.1 2. ” 15 ,4— 15 ,5 0 , 5
82.5 2. o 14 ,9—2 3. j 2. ’ 16.0— 15.2 0.5
33,0 2.0 1 . 4,9—22 .9 2. 15.9—15.1 i;o
33.5 2.0 15,5—22.4 2J’ IA.0—15 .3 0,5
34 ,0 2.o 14 .9—21 .~ 2.~ 15 .4—15. 4 0,0
34,5 2.0 1.5.4—22,1 2.0 17 .0—15 .1 0,5
3 5 , 0  2.0 14 .9— 21 .5 2 . 15.4—1 5 ,7 0 ,5
35 .5 2.0 16. —2 3. 9 2.~ 15 .4—1 5 . 7 0 , 0
16,0 2.0 15,5—2o. ’ 2.’~ 15.4 15, 8 0 , 5
36.5 2.0 15 .5—2 3. 3 2. 14 .3—i5 , 7 0 ,6
31,0 2.!) 14.4—20 .’) 2.” 14 .9—1 5 ,5 0,0
37 .5 2 . 0  14 .3— 1 9.6 2. ’ 14.4—1 6 ,) 0,6
38 , 0  2 . 0  1 3 , 8 — 1 9 . 8 2 . ! . 14 ,4—15 .5 0,5
3 8 .5  2 . 0  13,8—1 9.3 2.~~ 14 . 9 — i 5 , l 0 , 0
34 ,0 2. ’) 14 .3-1.9.1 2.t 14 ,9—15 .8 0 ,5
34,5 2.0 14 ,3—18,5 2.’ 13 ,8— 15 .6 0,0
40,0 2.0 15. 4—1 8 .1 2. 14.4—15.5 0,5
4 0 , 5 2 . 0 1.4 , 3 — 1 8 , 2  2 . ’ 14 ,4— 15 ,6 0,5
41.0 2.0 15 .4—18.~ 2 .’ 14.9 i5.9 1,0
41.5 2.0 1.4.9—jR. ., ; 2. ” 13,8—16 .0 0,0
42,0 2.0 14 .3—17 ,1 2. ’ 14 .3— 16 ,3 0,0
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42.5 2 . 0  13.8-17. ‘ 2. . 13 .8’16 .5 (1~ 5
43 .0 2 .0 13.8—16.8 2. ” 1 3 ,8— i5 , 7 0 ,0
43 .5 2.3 13 .8— t6.o 2. 13.8—16.0 0 6
44.0 2.0 13,8— 16.6 2. 1 13 .9—16,4 0,5
44.5 2.0 12.8—16 ,5 2. 13,8—16 ,1 0’

~5
45 .Q 2.0 13,3—16. 4 2.’ 13.3—16.6 0,0
45 ,5 2 ,0 1.3.8-15 .8 2.1 13 ,9~ 1.6.5 0 ,5
46.0 2.0 1.3,8—13.8 2.’ 1.3.~~— 16.4 0,5
46 . 5 2.0 13.9—1 5. 6 2.” 13,3—17 ,4 0 ,0
47.0 2.0 13.3—15 ,6 2.: 13.3— 17 .3 u ’,e
47.5 2.0 12.8-1.5.: 2. 12 .6—17 ,7 0,0
48.0 2.3 12 .8—14,8 2.” 12.8—17 .4 0,5
48,5 2.0 12.8—15 ,5 2.’~ 12.8—17 .7 0,g
44.0 2.0 1.2,8—15,2 2. I 12 .3—18.3 0,5
4 4 . 5  2.0 12 .8_13. 1 2.0 12.9-18.9 i;~50.0 2.0 L2.8—1 4 ,~ 2.” 12 .3—1 8,9 0,5

50 ,0 1.0
“ODE L 66 9 . 0 0  2 20

393 -53.9 2i3 .1 .5 0,49
ve~~T’vERT 101 ti,J 5C” ,’ ’ 0

~0I!Z/H0R!Z 
101. J , u 5’ 

,‘“ 0
0~ 0 

2 . c~ 7,9—22 ,8 2. 6,9—22 ,4 1,~
8.5 2.0 7.9—22.8 2.’ 7.9—22.7 0.6
1.0 2.~ 7 .4—2 2.7 2.” 7.4—23.5 0,
1.5 2.0 7.4—24, 2. 7 , 9 — 2 5 , 1. 0,
2 .0  2 .0  7.9—24. 7 2.” 6.9—27 .3 1,0
2.5 2.0 7.9-26.1 2.” 7,9—26.9 8,4
8 .0  2.0 7.9—26.3 3. 11.4—27 ,1 7,4

2 .0  7 .9 — 2 8 . j  3. ” 1 0 . 4 — 2 7 .4 0 ,0
4,0 2 ,0 7 ,9— 2 7 . 2 , ”' 7,9—28. 1 0,5
4,5 2.0 7.9—2 8,,. 2. 7.9—26 .8 7,4
5.0 2.0 7.9—28.~’ 2.’ 7.9—24.9 7 ,9
5.5 2.0 9.9—26. ’ 2. ’ 7.4—23 .8 7,9

2.0 11. 4— 27 .9 2. 1’ 7.9—24 .1. 9.9
6.5 2.0 .9—28 .3 2.L 7,9—23 .9 1,4
7.o 2.0 1’ ,4— 27, 6 2 .. 7.9—2

~~
.7 7.9

1,5 2.1) .4—28. 2.1 7.4—26 .6 6,4
8.0 2.0 B. 9—27 .~ 2. 7.9—2 7 .4 1,0
8.5 2.0 ~,4— 28 , 2 .’ 7 .0—27 .5 0,54 , 0  2.0 9 . 9 —2 1 , 8 2.” ~

,0—27 .5 0,0
4.5 2.0 t~~. 4 — 2 1, 8  2. ’ “ .5—2 7.9 1,0

18.0 2.0 1 .9—2 8.1 2, 1 7.fl—? 7 ,2 0 ,0
10.5 2.0 11. 9—21. 8 2. 1 7 .4— 2 6 .9 1.0
11.3 2.0 9.~~— 2 1 . 4 2. 7,0—26.8 1 ,0

2.0 1” .9—27 . ’ 2. 7,5_ 77 ,1 0,,
12.0 2.1) 1. .4—2 7.’ 2. 7,0—26 .6 1.0
12.5 2.0 9.9—28,1 2. ’ 7.0— 26.6 0 ’,0
13.0 2.0 1. ,4 2 $ ,u 2. ’ 6.4—26 .6 1,0
13 .5 2.3 1 .4—2 1 ,8 2.~ 6.0—26 .5 0 ,5
14.0 2 . 0  1 2 , 4 — 2 7 . 2  2. ’! 6.5- 26.5 0,3
14 ,5 2.) 1.1,9—28.! 3.0 11.9—26.3 0 ,0

2.0 1 .9—2 8., 3. ” 11.4—27. ’ 0,0
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2.0 11,4—27,1 3.0 10.9—26.3 1,0
2.0 1’.i. 4—27.6 2.~ 6,5—27,3 0,5

16.5 ~~~~~~~~~ 2.0 11.4—27.7 2.’~ 6.o—27;o I,~I17,0 3,0 1~ .4—28,0 2,0 6.0—27 ,2 0 ,5
17 ,5 2,0 1~~,9—28.3 2.:; 6,0—27 ,5 o,;
18,0 2.0 9.4—28..’ 2.0 6.5—27 ,5 0, 5

2 . 0  1 , 4 — 2 8 . 3  2 .3  6 . 5 — 2 7 .3 1,0
t!.0 2.0 9,4—27 .5 2•:’ 6.0—27 ,4 1,8
tv,5 2.0 8. 4 ’2 5 .2  2. :’ 6,0 27,1 0 ,5
20.0 2.0 9,4—27.9 2.’ 6.0—26.3 0,,0
25,5  2.0 1.1,4—27 ,8 2, ’ 6,5—27;5 0,3

2.0 11.4—27 ,5 2.0 6.5—26, 6 0,0
21 ,s 2,c 9.4—27 ,7 2.0 6.5—2 6.7 0 ,5
22 ,0 2, ” 9.9—28.1. 2.0 6.0-26.5 0,0
22.5 2. 0 9 .9-26 .5 2,0 6:0—26 ,5 0.5
23 .~ 2. ’ 9.9—27 .5 2,0 6,0—21 ,2 0,5
23.s 2.0 3,4—2 7 .7 2.0 6.0—27 .5 0,0
24.0 2.’ 9,9—28.3 2.0 6 .0—21,3 0,5
24,s 2,’,; 9 ,9—28.0 1 ,0 “;0—21 ,5 0,0
25 .n 2.~ 13.9— 27 .5 2.0 6.0—27 .1 0,5
25.5 2.’ 9.~~—28,n 2,0 1o ’9—26.3 1.0
26.0 2.~ 13. 4—28.1 3.0 15 .9—26,3 0,5
26,5 2.~’ j.~~,9—27 .8 1,0 “~~0— 2 5 . 8 0 ,5
27,o 2,1. lj,4—2 7.S 2,0 1 . 9—26 ,3 0,0

2,1 9.9-27 .3 3 ,0 8.9—26 ,0 t,0
28.0 2. 9,4—26.8 2,0 5.0—26.8 0,5
28,5 2:0 8,4—27 .7 2.0 5.5-26.2 1,0

2.1 13 ,4—26 .7 2,0 5,0—26 ,3 1,0
29,5 2. 10 ,9—27 .6 2 ,0 5.0—26 ,6 1,5
30.o 2. 13, 4—26.8 2,0 5.0—26 .1 0,5
50 ,5 2,’ 1:~,4—26 .4 2.0 5.0—27, 4 1,5
81 ,0  2,1 L,9—26 .7 2.0 5.0—26 ,8 0 ,5
31,! 2.” 9.9—26 .8 1.0 ‘ ;0—26,7 1,0
32 ,o 2,.’ 9.9—26.6 1.0 ‘ ,0~ 26,4 0,5
52.3 2;’. 1 , 4—2 6.0 1, 0 0.0—23.5 0,5
53 ,~ 2. 3,9—26.2 1.0 fl .0—2 5.o 1,0

1,’ 3,1—25 ,6 1.0 ~,‘0—24 .4 1,5
34,o 2, 9,4-26,4 1,0 .0_2 4,6 0,0
54,5 — i: r .o~~26 .1. 1,0 ~ .0—24 .7 0,5

1.. 5.0—25 .6 2.0 5,5—24.6 0,0
85 ,5 1.. :,‘-26.j 2.0 3.5-25.1 0,5
56 ,n 1, ’ 5 .0—26,2 2.0 5.0—26 .2 0 ,0
36 ,5 1..” 3.0-.26 .6 2.0 4 .5— 25 .2 0 ,5
37 ,n j , r’ 5.u—25.1, 1.0 ‘ .0—25 .8 0,5
37 ,~ 1.” 1.0—25 .5 1.0 ‘! ,0_24 ,O 1.0
38 ,0 i.~’ ~~~~~~~~~ 1.0 ‘ ,o— 23, g 0,5
39 ,5 1,” ~,!j_24 .$ 1,0 ‘,0 .23 ,4 0,5
59 .o 1 ,1’ .u.25.2 1,0 ‘ .0—23 ,5 0 ,0
39 ,~ 1..’ 3. ’—25.2 1. 0 ‘.0—23. 9 1,0
41 ,0  1, j ).~~— 2 5 . 1  1.0 ~ . O — 2 3 . 5  0 ,5
40 .5 1.” 1.J— 25.9 1,0 0 .0—24.2 1,0
4 1 , o  1. 3. 0—26 . 0 2,0 4.5—25,3 1.0
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11.5 1.3 J . 0 — 2 5 . 8  2 .0  4 0— 2 5 . 1  0 ,0
42 .0 1.0 0,0—25.4 1.0 0~ 0—2 3,3 1,5

j , o J .u—25 .6 1 ,0 ‘~.0—23. 6 0,0
43 ,~ 1,’. ~,o—2 4.6 1.0 :., .o_23, 9 0,5
4 3 . 5  1,~ 

j.ij~~24.9 1.0 .‘o—2 ~~.4 0, 5
44 ,fl j.fl i , 0—24 .2 1.0 “ .0—22.2 2,0

1,0 0.0—23 .2 1.0 u .O—21,5 1,0
1.” i.U—22 .8 1,0 .0—21, 9 1,0

13,5 1,’: j , i j — 2 3 , 4 1,0 1 ,0_22 ,1 0 ,0
46 .~ 1.0 ~.u~~22.7 1,0 ~‘,0—20.9 0 ,0
46 ,~ j , i 3.u—23 .1 1.0 1:0—21,7 0,0
4 7 , o  1,~ ~,u— 23. 7 1,0 u ,0—22 .o 0 ,0
47 ,~ 1,” 3 ,0— 22 .3 1.0 ‘1 ,0— 22 ,5 0 ,5
4~~,o 1. ‘ j,~~~22.6 1.0 t.’ .0—21.6 0,5
49 ,5 ‘ j , ’n 

~.o—23.6 1.0 ‘ 0—20.8 0,0
49 ,0  1. 0 3,0—22 ,7 1,0 0.0..21 ,3 0,5
49 ,5  1,0 3,0— 21.8 1,0 ~.0—21,6 0,0

j , 1 
~,o—21.7 1.0 ‘.0—20.5 1,0

2 1 1 1
2 1 1
2 1 1
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MISSION
of

Rome Air Development Center

RAIX pl ans and conducts research, exploratory and advanced
development progr ams in cormnmnd, control , and conmwnications
(C3) activities, and in the C3 areas of inf ormation sciences
and intelligence. The pr incipal technica l mission areas
are conyrnznications, electromagnetic guidan ce and cont’rol ,
surveillance of ground and aerospace objects, intelliged ’2ce
data collection and handling, inf o rmation system technology ,
ionospheric propagation, solid state sciences, microwave
physics and electroni c reliability, ma.intainabilitg and
compatibility.
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