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Five channel, 5 variable spacing optimization

PROGRAM MXSOS(OUTPUT, TAPE6=OUTFUT)

THIS PROGRAM IS THE USER DEFINED MAIN SEGMENT OF THE MXS0S PACKAGE
FOR MULTIPLEXER SIMULATION, SENSITIVITY ANALYSIS AND OPTIMIZATIOR.
THE PROGRAM SETS UP ARRAYS, IRITIALIZES THE DATA AND EXECUTES SOME
SIMPLE STEPS TO ORGANIZE THE PROBLEM AS REQUIRED BY THE PACKAGE.
IT CONSISTS OF THREE PARTS. THE FIRST PART INITIALIZES THE DATA
REQUIRED FOR SIMULATION, THE SECOND PART INITIALIZES ADDITIONAL
DATA REQUIRED FOR SENSITIVITY ANALYSIS ARD THE THIRD PART INITIA-
LIZES THE DATA REQUIRED FOR THE MULTIPLEXER OPTIMIZATION PROBLEM
OF INTEREST INCLUDING SPECIFICATIONS AND WEIGHTING FACTORS AS WELL
AS THE DATA REQUIRED BY THE MINIMAX OPTIMIZATION PACKAGE MMLC. AT
THIS TIME ONLY COMMON PORT RETURKN LOSS AND CHANNEL INSERTION LOSS
IN DB ARE HANDLED FOR OPTIMIZATIOR. IN THE CASE OF SIMULATION
GROUP DELAY 1S ESTIMATED BY DIFFERENCIRG THE PHASE AT A PAIR

OF FREQUENCIES.

THE USER MUST PROVIDE APPROPRIATE DIMENSIONS FOR THE FOLLOWING
VARIABLES AFTER STUDYING THE COMMENTS PLACED THROUGHOUT THE MAIN.
SEGMENT MXSOS. CORRESPONDING DIMENSIORS MUST BE DECLARED IN ALL
SUBROUTINES EXCEPT FOR THE MMLC PACKAGE.
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REAL X(5),W(4000),B(1).C(l.l).T(a),DISP(B),QO(B)
REAL 0MEGA(47).SUBL(Q?).SLRL(47),WUBL(Q?),WLRL(Q?),
1 SU(100,8) ,SL( 100, 8) ,WU( 100,8) ,WL(100,8)

IRTEGER RLSCODE( 47) , SPCODE( 100, 8) , CHBCODE(8, 2)

REAL WO(B).BW(B).CM(B.B,B),PNI(B).PNZ(B),SPNI(B).SPNZ(B).
1 GL(8) ,WGL(8) ,DIA(8B)

INTEGER CEL(8,8,8)

REAL FCHNST(8),LAMRES(8),LAMDEL(&)

REAL DRL(296) ,FIL(8),DIL(8,296)

REAL ANGLE1(8) ,ANGLE2(8) , GRDEL(8)

INTEGER IR(8) , IRT(8) ,LC(8,36),KC(8,36)

EXTERNAL FDF

COMMON /BLKI/WO,BW.PNI.PNZ,GL,VS,BS,PIZ,WIDTH,NPI.
COMMON -BLK2/CM, WGL

COMMON /BLKB/OMEGA,SUBL.SLRL.WURL,WLRL,SU.:L.WU'WL.
1 HLSCODE,SPCODE,NCOUHT,HODE,NGH,HO,NFREQ,NFBL.
2 CHBCODE, IFLAGJS, IFLAGDF, IDISPER

COMMON ~BLK4~-CBR, FCUT

COMMON ~BLK3~-/DISP

COMMON/BLK6/FCNST, LAMRES , LAMDEL

COMMON/BLK7~CEL

COMMON-BLKB- IR, IRT,LC,KC

DATA T-10HMULTIPLEXE, 10HR PROBLEM s 10HMXTST3A e

C
C THE MXSOS PACKAGE CAN OPERATE. IN THREE MODES: SIMULATION, SENSITI-
C VITY ANALYSIS AND OPTIMIZATION. TO SELECT THE REQUIRED FUNCTION OF
C THE PACKAGE SET LMODE TO
C 1 - IF MULTIPLEXER SIMULATION 'IS REQUIRED,
C 2 - IF MULTIPLEXER SENSITIVITY ARALYSIS IS REQUIRED,
C 3 - IF MULTIPLEXER OPTIMIZATION IS REQUIRED.
C
C SELECT MODE OF OPERATION OF THE PACKAGE
C
LMODE=3
(]
C THIS PART OF THE MAIN SEGMENT IS USED TO DEFINE THE DATA FOR
C MULTIPLEXER SIMULATION. IT MUST ALWAYS BE DEF INED, REGARDLESS OF
C THE MODE OF OPERATION OF THE PACKAGE SELECTED.
(9]
C NCH NUMBER OF FILTER CHANNELS IKCLUDING DUMMY CHANNELS
C MO ORDER OF FILTERS(THE SAME FOR ALL FILTERS, ODD OR EVEN)
C
C

WO — VECTOR OF CERTER FREQUENCIES IN MHZ, ONE PER CHANREL

Qo VECTOR OF UNLOADED @ FOR THE FILTERS, ONE FER CHARNNEL
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DIA - VECTOR OF FILTER DIAMETERS IN INCHES, ONE PER CHANNEL

BW - VECTOR OF CHANKEL BANDWIDTHS IN MHZ, ONE PER CHANNEL

SPN1 - VECTOR OF INPUT TRANSFORMER RATIOS(SQUARED), ONE PER
CHANREL

SPN2 - VECTOR OF OUTPUT TRANSFORMER RATIOS(SQUARED), ONE PER
CHANRKEL

GL - VECTOR OF CHANNEL TERMINATING CONRDUCTANCES, ONE PER
CHANNEL

cM - SYMMETRICAL MATRIX OF COUFLING PARAMETERS(CHANNEL, ROV,

COLUMN), INCLUDING NONZERO DIAGONAL ELEMENRTS TO MODEL
ASYNCHRONOUS DESIGNS -

CEL - SYMMETRICAL MATRIX FOR TYPE OF COUPLING, +1 FOR SCREW,

-1 FOR IRIS, CORRESPONDING TO CM AS ABOVE

WGL - VECTOR OF WAVEGUIDE SPACINGS FOR EACH CHANNEL, MEASURED
IN INCHES ALONG THE MANIFOLD FROM THE ADJACENT CHANNEL
(DISTANCE FROM THE SHORT CIRCUIT FOR THE. FIRST CHANNEL) !

SOURCE VOLTAGE AT THE COMMOR PORT

VS -

RS - SOURCE RESISTANCE AT THE COMMON PORT
PI2 -~ CONSTANT EQUAL TO TWICE PI

WIDTH - MANIFOLD WIDTH IN INCHES -

DEFINE THE NUMBER OF CHANNELS: AND THE ORDER OF THE FILTERS

NCH=3
MO=6
NP1=NCH+1

DEF INE CENTER FREQUENCIES IN MHZ

W0(1)=12100.0
WO(2)=120606.0
wW0(3)=12020.0
wW0(4)=119806.0
wW0(35)=119406.0

DEF INE UNLOADED @ FACTORS OF THE FILTERS
PO 8 I=1,NCH

Q0(1)=12000.0
COKTINUE

,DEFINE THE DIAMETER!OF THE FILTERS IN INCHES

DO 70 I=1,NCH
DIACI)=1.07
CONTINUE

DEF INE BANDWIDTHS, INPUT/OUTPUT TRANSFORMER RATIOS AND OUTPUT
CONDUCTANCES

PO 1 I=1,NCH
BW(1)=39.95
SPN1(1)=0.69967
SPN2(1)=1.09450
PN1CI)=SQRT(SPN1C(I))
PN2( I)=SQRT(SPN2( 1))
GL(I)=1.0

CONTINUE

DEFINE THE SYMMETRICAL COUPLING MATRIX. ONLY: THE UPPER PART.OF THE

CM MATRIX HAS TO BE DEFINED.
Do 30 I=1,NCH

DO 30 J=1,MO
DO 30 KK=1,MO
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CM(I,J,KK)=0.0 ?
CONTINUE

po 2 1=1,NCH
cM(1,1,2)=0.839398
cMc1,2,3)=0.53%14
CM(1,3,4)=0.42471
cMc1,3,6)=-0.39967
CM(1,4,3)=0.83371
CcM(1,5,6)=0.76313
CONTINUE

DEFINE THE TYPE OF COUPLING IN THE FILTER
+1 >> SCREW!COUPLING -1 >> IRIS COUPLING

po 71 1=1,KRCH
Do v1 J=1,MO

PO 71 KK=1,MO
CEL(1,J,KK)=0
CONTINUE

po 72 1=1,NCH .
CEL(I,1,2)=1 ) !
CEL(I1,2,3)=-1 - H
CEL(1,3,4)=1 :
CEL(I1,3,6)=-1 - i
CEL(I,4,3)=-1 :
CEL(I,5,6)=1

Do 72 J=1,MO

DO 72 KK=1,J
CEL(1,J,KK) =CEL( I,KK, J)
CONTINUE

DEFINE THE SECTION LENGTHS(SPACINGS ALORG THE WAVEGUIDE MANIFOLD)

WGL(1)=0.637
WGL(2)=0.641
WGL(3)=0.631
WGL(4)=0.633
WGL(3)=0.633

DEFINE SOME CONSTANTS, SOURCE.VOLTAGE, SOURCE RESISTANCE, TWICE PI
MANIFOLD WIDTH 5

vS=1.0
RS=1.0
PI12=8.0%ATAN(1.0) [
WIDTH=0.735 '

THE MXSOS PACKAGE CAN EXPLOIT THREE PRACTICAL MODELS OF THE:
MULTIPLEXER AS DETERMINED BY THE PARAMETERS IFLAGJS, IFLAGDP
AND IDISPER.

IFLAGJS
® - IF JUNCTIONS ARE IDEAL
1 - IF JUNCTIONS ARE NONIDEAL:.

IFLAGDP
®© - IF FILTERS ARE LOSSLESS '
1 - IF FILTERS ARE LOSSY

IDISPER

® - IF FILTERS ARE DISPERSIVE:'
1 - IF FILTERS:ARE NONKDISPERSIVE
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FLAG FOR JUNCTION SUSCEPTANCE'. (SET TO © OR 1)

IFLAGJS=1
IF( IFLAGJS.NE. 1)G0O TO 42

CALL CONST1(WIDTH)
CONTINUE
FLAG FOR FILTER DISSIPATION (SET TO © OR 1)

IFLAGDP= 1
IF( IFLAGDP.KRE. 1)GO TO 43

CALL DISPAT(NCH, WO, BW, @0)
CONTINUE

FLAG FOR DISPERSIVE:EFFECTS IN THE COUFPLED CAVITY FILTERS
(SET TO © OR 1)

IDISPER= 1
IF(IDISPER.RE. 1)GO TO 44

CALL DISPER(NCH, WO,BW,DIA)

CONTINUE

CHECK WHETHER THE STMULATION MODE IS REQUIRED
IF(LMODE.NE. 1YGO TO!' 16

SIMULATION, CORRESPONDING TO LMODE=1

THIS PART OF THE MAIN SEGMENT IS USED TO GENERATE FREQUENCIES AT
WHICH SIMULATION 1S 'TO BE PERFORMED. A FREQUENCY STEP OF 1 MHZ IS
ASSUMED. NONE OF THE GENERATED FREQUENCIES MUST BE SET EQUAL TO
ANY OF THE CENTER FREQUENCIES. SUBROUTINE *“SIMUL" IS CALLED AT
EACH GENERATED FREQUENCY. IF A DIFFERENT FREQUENCY STEP IS REQUI-
RED THE FREQUENCY POINTS FOR SIMULATION HAVE TO BE GENERATED IN A
DIFFERENRT WAY.

FREQ@ST - START FREQUENRCY FOR SIMULATIOR
FRE@ — ACTUAL FREQUENCY AT WHICH "SIMUL" IS CALLED
NFRSIM - NUMBER OF FREQUENCY POINTS FOR SIMULATION

PRINT(6, 199)
FORMATC( 1H1)
PRINT(6,203)

203 FORMAT(6X, "FREQUENCY",3X, "RETURN LOSS",3X, "INSERTION LOSS",

1 68X, "FREQUENCY FOR",7X, "GROUP DELAY")
PRINT(6,206)

206 FORMAT(8X, "MHZ",9X, "COMMON PORT",9X, "DB", 17X, "GROUP DELAY",:

1 9X, "NANO SECS")

THE FOLLOWING TWO PARAMETERS MUST BE DEF INED

FREQST=11919.0
NFRSIM=200

NCHAN=NCH
MORDER=MO
IREL=NCH+1
DO 200 ICOUNT=1,NFRSIM

OSA-84-MX-2.T

000196
000197
000198
000199
000200
0060201
000202
0002063
000204
000263
000206
000207
000208
000209
000210
000211
000212
000213
000214
000213
000216
000217
000218
000219
000220
000221
000222
000223
000224
200223
000226
000227
000228
000229
000230
000231
000232
000233
000234
000235
000236
0006237
000238
000239
000240
000241
000242
000243
000244
000243
000246
000247
000248
000249
0006230
000231
000252
000233
000234
000233
000236
0002357
000238
000239
000260



(oXeNo]

0 oaananoaana

0o 000

o]

ann aaana

aAANONNA000ANANAN

208

210

300

207
200

FREQ=FREQST+FLOAT( ICOURT)
ITEST= INT( FREQ) .

THE FOLLOWING STATEMENT PRINTS DASHED LINE EVERY 20 MHZ

IF(MOD( ITEST,20) . EQ.0) PRINT(6,208) !
FORMAT(9@( “—")) '

DO 216 1=1,NCH
IFC(ABS(FREQ-WO(I)).LT.1.E~-10)FREQ=FREQ+0.001:
CORTINUE

GROUP DELAY IS ESTIMATED FROM THE PHASE DIFFERENCE AT TWO '
FREQUENCIES, NAMELY, THE SELECTED FREQUERCY AND THE SELECTED
FREQUENCY MINUS ©.3 MHZ. CONSEQUENTLY, THE EVALUATION IS A
TRUE QUADRATIC APPROXIMATION AT THE SELECTED FREQUENCY MINUS
.23 MHZ. THUS, A SEPARATE COLUMN OF FREQUENCIES AND GROUP
DELAYS IS GENRERATED AND PRINTED OUT.

SUBTRACT 0.3 MHZ FROM FREQ
FREQ=FREQ@-0.3

CcALL SiMUL(FREQ, NCHAN, MORDER, 1COUNT, I FLAGJS, IFLAGDP, IDISPER;
1 FRL,FIL,ANRGLE1)

RESET FREQ BY ADDING ©.5 MHZ

FREQ=FREQ+0.0

CALL SIMUL(FREQ, NCHAN, MCRDER, ICOUNT, IFLAGJS, IFLAGDP, IDISPER,
1 FRL,FIL, ANGLE2)

DO 300 I=1,NCH
DELANG=ANGLEZ2( 1) -ANGLE1(I)
PI=PI2/2.0
IF(DELANG. GT.FP1) DELANG=DELANG~PI2
GRDEL( 1) =—2000 . 0xDELANRG/P 12
CONTINUE

THE FOLLOWING STATEMERT CAUSES THE PRINTING OF INSERTION LOSS
FUNCTION VALUES ONLY FOR THE BAND OF INTEREST.

IF(MOD(C ITEST, 490) . EQ. 0) IREL= IREL~-1
GROUP DELAY IS ESTIMATED AT FREQ MINUS .23 MHZ

FRGROUP=FREQ-0 .23
PRINT(6,207)FREQ, FRL, FIL( IREL) , FRGROUP, GRDEL( IREL)
FORMAT(6X,F7.1,9X,F5.2, 12X,F8.2,17X,¥8.2, 10X,F8.2)
CONTINUE

GO TO 990

SENSITIVITY ANRALYSIS, CORRESPORDING TO LMODE=2

THIS PART OF THE MAIN PROGRAM: IS USED TO DEFINE CODES FOR MULTI-
PLEXER PARAMETERS W.R.T. WHICH WE WANT TO FIND THE SENSITIVITIES.
SECTION LENGTHS(SPACINGS) ARE ASSUMED TO BE SUCH PARAMETERS AL-
WAYS, SO0 NO CODES ARE REQUIRED FOR THEM. THE PARAMETER IR=0 SI1G~
NIFIES THAT SPACINGS ARE THE ONLY VARIABLES. SUBROUTIRE "SIMGRD"
IS CALLED AT EACH FREQUERCY DEFINED IN THE VECTOR.OMEGA(I).

IR - VECTOR CONTAINING THE NUMBER OF COUPLING PARAMETERS BE-
ING VARIABLES FOR EACH CHANNEL
LC - MATRIX CONTAINING THE ROW IKDICES OF COUPLING FARAMETERS

BEING VARIABLES FOR EACH CHANNEL
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KC - MATRIX CONTAINING THE COLUMN INDICES OF COUPLING PARAME-
TERS BEING: VARIABLES FOR EACH CHANNEL

OMEGA - VECTOR OF ARBITRARY FREQUERCIES (EXCEPT CENTER FREQUEN-
CIES) AT WHICH THE BENRSITIVITY ANALYSIS IS TO BE PERFOR-
MED.

FRSNS -~ ACTUAL FREQUENCY AT WHICH THE SUBROUTINE °“SIMGRD" IS
CALLED

NV - TOTAL NUMBER OF VARIABLES W.R.T. WHICH THE SERSITIVITIES
ARE REQUIRED

FRL - VALUE OF THE COMMON PORT RETURN LOSS IN DB AT THE FREQU-
ENCY FRSNS-

DRL - SENSITIVITIES OF THE COMMON PORT RETURN LOSS W.R.T. ALL
VARIABLES ° .

FIL - VECTOR OF THE INSERTION LOSS FUNRCTIOKN IN' DB FOR EACH
CHANNEL AT. THE FREQUENCY FRSNKS

DIL - MATRIX OF SENSITIVITIES OF THE INSERTION LOSS FUNCTIOK

FOR EACH CHANNEL W.R.T. ALL VARIABLES
DEFINE THE NUMBER OF COUPLING. VARIABLES PER CHANNEL
DO 83 I=1,NCH
IRCI)=0
CONTINUE

EVALUATE THE TOTAL NUMBER OF VARIABLES ACCUMULATED AFTER
EACH SECTION

CALL TOTAL(NCH, IR, IRT)
DEFINE CODES FOR THE VARIABLES

CHECK WHETHER THE SIMULATION AKD SENSITIVITY ANALYSIS MODE
18 REQUIRED .

IF(LMODE.RE.2) GO TO 17
GENERATE FREQUERCY POIRTS IN MHZ

NFRE@= 1 .
OMEGA(1)=11899.9¢
NCHAN=NCH

MORDER=MO

DO 18 ICOUNT=1,NFREQ
FRSNS=OMEGA( ICOUNT) ¢ .

CALL SIMGRD(FRSNS,FRL,DRL,FIL,DIL, NCHAR, MORDER, ICOUNT, IFLAGJS,
1 IFLAGDP, IDISPER)

18 CONTINUE

GO TO 900
OPTIMIZATION, CORRESPONDING TO LMODE=3

THIS PART OF THE MAIN SEGMENT IS USED TO DEFINE ALL VARIABLES AND
ARRAYS FOR MULTIPLEXER OPTIMIZATION. TO SELECT THE MULTIPLEXER PA-
RAMETERS WHICH ARE THE OPTIMIZATION VARIABLES THE MATRICES LC AND
KC HAVE TO BE USED AS DESCRIBED IN THE SENSITIVITY ANALYSIS PART.
SECTION LENGTHS ARE ALWAYS ASSUMED TO BE OPTIMIZATION VARIABLES,
SO0 NO CODES ARE REQUIRED FOR THEM. THREE MODES OF OPTIMIZATION ARE
ALLOWED. TO SELECT THE DESIRED MODE OF OPTIMIZATION SET PARAMETER
MODE TO

® - IF ONLY COMMON PORT RETURN LOSS OPTIMIZATION 1S REQUIRED

1 - IF ONLY INSERTION LOSS OPTIMIZATION IS REQUIRED

2 - IF BOTH RETURN LOSS AND INSERTION LOSS OPTIMIZATION ARE

OSA-84-MX-2-T
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REQUIRED.
IN FEACH CASE A DIFFERENT HEADER FOR THE PRINTOUT OF OPTIMIZATION
RESULTS CAN BE OBTAINED BY CALLING THE SUBROUTINE “MMXHDR" FOR
WHICH THE ARGUMENT T CAN BE DEFINED USING THE DATA STATEMENT. VA-
LUES OF OPTIMIZATION VARIABLES AT THE SBTARTING POINT MUST BE SUP-
PLIED BY DEFINING THE X VECTOR USING EITHER THE DATA STATEMENT OR
EXPLICITLY. THE MINIMAX FUNCTIONS ARF CREATED AT THE FREQUENCIES
DEFINED IN THE VECTOR OMEGA(I), WHICH IS A REAL ARRAY OF LENGTH
AT LEAST NFREQ.

NFREQ
OMEGA

NFRL

NUMBER OF FREQUENCY POINTS AT WHICH THE MINIMAX FUNCTI-
ONS ARE TO BE CREATED

VECTOR OF ARBITRARY FREQUENCY POINTS (EXCEPT CENTER FRE-
QUENCIES) IN MHZ AT WHICH THE MINIMAX FUNCTIONS ARE TO
BE CREATED

NUMBER OF MINIMAX FUNCTIONS CREATED DUE TO RETURN LOSS
SPECIFICATIONS

ARRAYS AND CODES FOR COMMON PORT RETURN LOSS OPTIMIZATION

RLSCODE~-

SURL
SLRL
WURL
WLRL

INTEGER ARRAY OF LENGTH AT LEAST NRFREQ. EACH ELEMENT MUST

BE SET TO THE FOLLOWING SPECIFICATION CODE VALUE AT EACH
FREQUENCY :
© — NO SPECIFICATION REQUIRED

-1 - ONLY LOWER SPECIFICATIOR REQUIRED

1 — ONLY UPPER SPECIFICATION REQUIRED

2 - BOTH UPPER AND LOWER SPECIFICATIONS REQUIRED

REAL ARRAY OF LENGTH AT LEAST NFREQ. IT MUST CORTAIN THE
UPPER SPECIFICATIONS APPLICABLE AT EACH FREQUENCY

REAL ARRAY OF LENGTH AT LEAST NFREQ@. IT MUST CONTAIN THE
LOWER SPECIFICATIONS APPLICABLE AT EACH FREQUENCY

REAL ARRAY OF LENGTH AT LEAST NFREQ. IT MUST CONTAIN THE
WEIGHTING FACTORS CORRESPONDING TO UPPER SPECIF ICATIONS

REAL ARRAY OF LENGTH AT LEAST NFREQ. IT MUST CONTAIN THE
WEIGHTING FACTORS CORRESPONDING TO LOWER SPECIFICATIORS:

ARRAYS AND CODES FOR INSERTION LOSS OPTIMIZATION

CHBCODE-

SPCODE -

sSU

SL

INTEGER ARRAY OF DIMENSIONS AT LEAST NCH BY 2. EACH ROW
MUST CONTAIN THE RANGE OF FREQUENCIES OVER WHICH SPECI-
FICATIONS FOR THE CORRESPORDING CHANNEL ARE GIVEN. THE
FIRST ELEMENT OF A ROW INDICATES THE LOWER FREQUENCY
EDGE OF INTEREST, THE SECOND THE UPPER FREQUENCY EDGE.
INTEGER ARRAY OF DIMENSIONS AT LEAST NSPMAX BY NCH.
NSPMAX IS THE MAXIMUM NUMBER OF FREQUENCY POINTS CONSI-
DERED FOR ANY OF THE CHANNELS.

EACH COLUMN MUST CONTAIN THE SPECIFICATION CODE AT EACH
FREQUENCY FOR THE CORRESPONDING CHANRNEL. EACH ELEMERT
OF A COLUMN MUST BE SET TO ONRE OF THE FOLLOWING VALUES:
© — KO SPECIFICATION REQUIRED

-1 -~ ONLY LOWER SPECIFICATIOR REQUIRED

1 - ONLY UFPER SPECIFICATION REQUIRED

2 - BOTH UPPER AND LOWER SPECIFICATIONS REQUIRED

REAL ARRAY OF DIMENSIONS AT LEAST NSPMAX BY NCH. IT
MUST CONRTAIKXK THE UPPER SPECIFICATIONS FOR EACH CHANNEL
ORDERED CONSECUTIVELY W.R.T. FREQUENCY INDEX IMPLIED
BY THE CHBCODE MATRIX IN THE FORM (FREQUENCY INDEX,
CHANNEL) .

REAL ARRAY OF DIMENSIONS AT LEAST NSPMAX BY NCH. IT .
MUST CONTAIN THE LOWER SPECIFICATIONS FOR EACH CHANNEL
ORDERED CONSECUTIVELY W.R.T. FREQUENCY INDEX IMPLIED
BY THE CHBCODE MATRIX IN THE FORM (FREQUENCY INDEX,
CHANNEL) .

REAL ARRAY OF DIMENSIONS AT LEAST NSPMAX BY NCH. IT
MUST CONTAIN THE WEIGHTING FACTORS FOR UPPER SPECIFI-
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CATIONS. IT IS ARRANGED TO CORRESPOND TO ‘SU.

WL - REAL ARRAY OF DIMENSIONS AT LEAST NSPMAX BY NCH. IT
MUST CONTAIN THE WEIGHTING FACTORS FOR LOWER SPECIFI-
CATIONS. 1T IS ARRANGED TO CORRESPOND TO SL.

CALL MMXHDR(3,T)
SELECT THE DESIRED MODE OF OPTIMIZATION

MODE=2

THE STARTING POINT MUST BE INRITIALIZED BY SETTING GCORSECUTIVELY
NUMBERED X VALUES .

Do 7 1=1,8
X(I)=WGLC(I)
CONTINUE

GENERATE FREQUENRCY POINTS IN MHZ

NFREQ=47
OMEGA(1)=11962.0
OMEGA(2)=11964.0
OMEGA(3)=11966.0
OMEGA(4)=11968.0
OMEGA(35)=11970.0
OMEGA(6)=11972.90
OMEGA(7)=11976.0
OMEGA(8)=11980.0001 ' .
OMEGA(9)=11984.0
OMEGA(10)=11988.0
OMEGA(11)=11990.0
OMEGA(12)=11992.0 e
OMEGA(13)=11994.0 1
OMEGA(14)=11996.90 :
OMEGA(13)=11998.0

DO 16 I=16,43

OMEGA( 1) =OMEGA( 1-185)+40.0
CORTINUE
OMEGA(46) = 12000.0
OMEGA(47)=12040.0

DEFINE THE NUMBER OF MINIMAX FUNCTIORS RESULTING FROM THE
SPECIFICATIONS ON RETURN LOSS!

NFRL=2

DEFINE CODES AND ARRAYS REQUIRED FOR RETURR LOSS OPTIMIZATION v

DO 150 I=1,43
RLSCODE(I)=0
CONTINUE
RLSCODE(46)=-1
RLSCODE(47)=-1
SLRL(46)=20.0
SLRL(47)=20.0
WLRL(46)=1.0
WLRL(47)=1.0

DEF INE CHANNEL BAND“CODE (CHANNEL, FREQUENCY EDGE:.:INDEX), WHERE
THE FIRST CHANRNEL IS CLOSEST TO THE SHORT CIRCUIT AND CORRESPONDS
TO THE HIGHEST CENTER FREQUENCY, AND THE FREQUENCY EDGES ARE 1
FOR LOWER EDGE AND 2 FOR UPPER EDGE. THE VALUE OF CHBCODE CORRES-
PONDS TO THE FREQUENCY POINT INDEX USED AS ARGUMENT OF OMEGA(ID).

OSA-84-MX-2-T

0004356
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000482
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IF THERE IS NO SPECIFICATION FOR A!PARTICULAR CHANNEL, THE VALUE
OF CHBCODE MUST BE SET TO ©.

CHBCODE(1,1)=0
CHBCODE(1,2)=0
CHBCODE(2, 1)=31
CHBCODE(2,2) =43
CHBCODE(3,1)=16
CHBCODE(3,2) =30
CHBCODE( 4, 1)=1
CHBCODE(4,2)=13
CHBCODE(S3, 1) =0
CHBCODE(3,2) =0

DEFINE THE SPECIFICATION CODE'FOR INSERTION LOSS OPTIMIZATION
(FREQUENCY INDEX, CHANNKREL)

DO 13 I=1,18
SPCODE(1,1)=0
SPCODE(I1,3)=@
CONTINUE

DO 20 1=1,135
DO 20 J=2,4
SPCODE(I,J)=1
CONTINUE

DEFINE VALUES FOR THE SPECIFICATIONS (FREQUENRCY INDEX, CHARNEL)

Do 23 1=2,4
sSU(1,1)=2.79
sSU2,1)=1.77
SU(3,I)=1.41
SU(4,I)=1.24
DO 33 J=5,11
SU(J,I)=1.12
CONTINUE !
SUC12,1)=1.24 -
SUC13,1)=1.41 -
SU(14,1)=1.77
SUC15,1)=2.79
CONTINUE

DEF INE WEIGHTING FACTORS CORRESPONDING TO THE SPECIF*CATION;

DO 33 1=1,10
DO 33 J=2,4
WU(I,J)=1.0
CONTINUE

ARGUMERTS OF THE MINIMAX OPTIMIZATION(MMLC) CALL STATEMENT -

FDF -~ NAME OF A SUBROUTINE CALCULATING MINIMAX FUNCTIONS AND
THEIR DERIVATIVES AT THE POINT DEFINED BY THE X VECTOR.
THE NAME FDF IS ARBITRARY AND MUST APPEAR IN THE EXTER-
NAL STATEMENT IN THE SEGMENT CALLING MMLC1A.

NV -~ INTEGER ARGUMENT WHICH MUST BE SET TO THE NUMBER OF OP-
TIMIZATION : VARIABLES. ITS VALUE MUST BE POSITIVE AND IS
NOT CHANGED BY THE PACKAGE. i

MF — INTEGER ARGUMENRT WHICH MUST BE SET TO THE NUMBER OF RE-

SIDUAL FUNCTIONS DEFINING THE MINIMAX OBJECTIVE FUNCTION.

ITS VALUE MUST BE POSITIVE AND IS NOT CHANGED BY THE PA-
CKAGE.

L — INTEGER ARGUMENRT WHICH MUST BE SET TO THE TOTAL NUMBER
OF EQUALITY AND INEQUALITY CONSTRAINTS. ITS VALUE MUST
BE POSITIVE OR ZERO AND IT IS NOT CHANGED BY THE PACKA-

0OSA-84-MX-2-T
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000334
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000338
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000341
29290342
0093543
0003449
009343
009346
000347
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0090549
009350
0005351
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0003353
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000561
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000364
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900373
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0903583
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0090383
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DX

R

IW

ICH

IPR

IFALL

DEFINE
NV=3

S11-

GE.

INTEGER ARGUMENT WHICH MUST BE SET TO THE NUMBER OF E@-
UALITY CONSTRAINTS. ITS VALUE MUST BE POSITIVE OR ZERO
AND NOT GREATER THAN NV, AND NOT GREATER THAN L. ITS
VALUE IS NKOT CHANGED BY THE PACKAGE.

REAL ARRAY OF LENGTH 1IC > L. THE ELEMENTS OF B MUST BE
SET TO THE CONSTANT TERMS IN THE LINEAR CONSTRAINTS.
THE CONTENTS OF B ARE NOT CHANGED BY THE PACKAGE.

REAL MATRIX OF DIMENSIORS (1IC,NV). THE FIRST L ROWS OF
C MUST BE SET TO THE COEFFICIENTS OF X IN THE LINEAR
CONSTRAINTS.

INTEGER ARGUMENT WHICH MUST BE SET TO THE LENGTH OF THE
ARRAY B AND TO NUMBER OF ROWS OF THE MATRIX C. ITS VA-
LUE MUST NOT BE LESS THAN L, AND IT IS NOT CHANGED BY
THE PACKAGE.

REAL ARRAY OF LENGTH AT LEAST NV WHICH, ON ENTRY, MUST
BE SET TO THE INITIAL APPROXIMATION OF THE SOLUTION.

ON EXIT X CONTAINS THE BEST SOLUTION FOUND BY THE PACK-
AGE.

REAL VARIABLE WHICH CONTROLS THE STEP LENGTH OF THE ITER-

ATIVE ALGORITHM. ON ENTRY IT MUST BE SET TO AN INITIAL
VALUE APPROXIMATELY EQUAL TO 0. 1% X. THE. VALUE OF DX
MUST BE POSITIVE. ON EXIT DX CONTAINS THE LAST VALUE OF
THE STEPSIZE. FOR EXTENSIVE DETAILS PLEASE REFER TO
REPORT S0S-82-3-U2, AUGUST 1983.

REAL VARIABLE WHICH ON ENTRY MUST BE SET TO THE REQUIRED

ACCURACY OF THE SOLUTIOKR. ON EXIT EPS CONRTAINS THE LENGTH

OF THE LAST STEP TAKER IN THE ITERATION.

INTEGER VARIABLE WHICH MUST BE SET TO AN UPPER BOUND OR
THE NUMBER OF CALLS OF FDF. ON EXIT MAXF CONTAINS THE )
NUMBER OF CALLS OF FDF THAT HAVE BEEK PERFORMED BY THE
PACKAGE.

INTEGER VARIABLE WHICH MUST BE SET TO THE NUMBER OF SUC=

CESSIVE ITERATIONS WITH IDENTICAL SETS OF ACTIVE RESIDUAL

FUNCTIONS AND ACTIVE CORSTRAINRTS THAT IS REQUIRED BEFORE
A SWITCH TO STAGE 2 IS MADE. ON EXIT KEQS CONTAINS THE
NUMBER OF SWITCHES TO STAGE 2 THAT HAVE TAKEN PLACE.
REAL ARRAY WHICH IS USED FOR WORKING SPACE. ITS LENGTH
1S GIVEN BY IW. ON EXIT THE FIRST MF ELEMENTS OF W CONR-
TAIN THE RESIDUAL FUNCTION VALUES AT THE.SOLUTION.
INTEGER ARGUMENT WHICH MUST BE SET TO THE LENGTH OF V.
ITS VALUE MUST BE AT LEAST

IWR=2%XMFANV+5XNVXNV+4*xMF+8*xNV+4x 1 1C+3

INTEGER ARGUMENT WHICH MUST BE SET TO THE UNIT NUMBER
THAT IS TO BE USED FOR THE PRINTED OUTPUT GENERATED BY
THE PACKAGE. IF ICH IS LESS THAN OR EQUAL TO ZERO, NO
PRINTED OUTPUT WILL BE GENERATED BY THE PACKAGE.
INTEGER ARGUMENT WHICH CONTROLS THE PRINTED OUTPUT GE-
NERATED BY THE PACKAGE. FOR EXTENSIVE DETAILS PLEASE
REFER TO REPORT S0S-82-3-U2, AUGUST 1983.

INTEGER VARIABLE WHICH ON EXIT CONTAINS INFORMATION
ABOUT THE SOLUTION:

IFALL=-2 FEASIBLE REGION IS EMPTY,

IFALL=-1 INCORRECT INPUT DATA,

IFALL= © REGULAR SOLUTION; REQUIRED ACCURACY OBTAINED,
IFALL® 1 SINGULAR SOLUTION; REQUIRED ACCURACY OBTAINED,
IFALL= 2 MACHINE ACCURACY REACHED,

IFALL= 3 MAXIMUM NUMBER OF FUNCTION EVALUATIONS REAGHED.
IFALL= 4 ITERATION TERMINATED BY THE USER.

PARAMETERS FOR THE MMLC PACKAGE

OSA-84-MX-2-T
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000391
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009393
000594
09903593
009396
090397
029598
0909399
000600
009601
090602
020603
229604
0090603
099606
0090607
099608
000609
009610
899611
009612
009613
069614
009615
920616
000617
000618
000619
000620
000621
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099623
290624
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009626
990627
©00628
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090639
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0900636
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009638
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009640
0090641
000642
0900643
009644
099643
000646
099647
000648
000649
000630



C

C

Cc

MF=47
L=0
LEQ=0
11C=1
DX=9.03
EPS=1.E-6
MAXF=30
KEQS=3
IW=4000
ICH=6
IPR=10
NCOUNT=1

CALL HHLOIA(FDF,NV.MF,L.LEQ.B.C,!IC,X.DX,EPS.HAXF;KEQS,W.fW.ICH.

1

900 STOP
END

IPR, IFALL)
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SUBROUTINE FDF(NV,MF,X,DF,F)

REAL X(NV) ,F(MF) ,DF(MF,NV)

REAL 0MEGA(17) SUEL(Q?) SLRL(47), ﬂURL(Q?) » WLRL(47) ,
1 sSuU(109,8) ,8L( 100, B) HU(!OO,B) WL( 100,8)
INTEGER RLSCODE(Q?)\SPCODE(100.8).CHBCODE(&.Z)

REAL CM(8,8,8),WGL(8) ,DRL(296) ,FIL(8),DIL(8,296)
INTEGER IR(8), IRT(8),LC(8,36) XKC(8,386)

COMMON ~-/BLK2-CM, WGL.!.

COMMON ~/BLX3-/0MEGA, SURL, SLRL, WURL, WLRL, SU,SL, WU, WL,
1 RLSCODE, SPCODE, NCOUNT, MODE, XCH, MO,

NFREQ, NFRL, CHBCODE, IFLAGJS, IFLAGDF, IDISPER

COMMON/BLKB~” IR, IRT, LC, KC

UPDATE OPTIMIZATION: VARIABLES

IFC(IRC1) .EQ.©9)GO TO! 20
IR1=IR(1)

DO 10 1IV=1, IR1
CM(1,LCC1,IV),KC(1,IV))=X(IV)!
CONTINUE

DO 406 I=2,NCH

IX=IRT(I-1)

IFCIRCI) .EQ.9) GO TO 490
IRI=IRC D)

DO 36 1IP=1, IRI

I1XX= IX+1IP
CM(I,LCCI,IP),KC(I,IP))=X(IXXD
CONTINUE

CONTINUE

DO 856 I=1,NCH

WGLC I)=XC(IRT(I))

CONTINUE

DEFINE MINIMAX FUNCTIONS AND THEIR GRADIENTS -

NCHANR=NCH
MORDER=MO

KFRL=0©

KFUR=NFRL

DO 100 1I=1,NFREQ
FREQ=OMEGA( I

CALL SIMGRD(FREQ, FRL,DRL,FIL,DIL,NCHAN, MORDER, I, IFLAGJS,
1 IFLAGDP, IDISPER)

IF(MODE.EQ.1)GO TO 199
IF(RLSCODE(I) .EQ.0)G0O TO 199
IF(RLSCODE(1) .EQ.-1)G0O TO 70
IF(RLSCODE(I) .EQ.1)G0O TO 73
KFRL=KFRL+1
F(KFBL)'WUBL(I)*(FRL-SURL(I))
DO 80 K1=1,NV
DF(KFRL,KI)'WURL(l)*DRL(Kl)
CONTINUE

KFRL=KFRL+1

F(KFRL) =-WLRL( I) %*( FRL-SLRL( 1))
DO 83 K2=1,NV

DF(KFRL, K2)=-=WLRL( I) *DRL(K2) '
CONTINUE

GO TO 199

KFRL=KFRL+ 1

F(KFRL) =—WLRL( I)*(FRL~-SLRL( I))
DO 90 K3=1,NV
DF(KFRL,K3)=~-WLRL( 1)*DRL(K3) '

OSA-84-MX-2-T
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90 CONTINUE 000733
GO TO 199 000736
75 KFRL=KFRL+1 000737
F(KFRL)-HUBL(l)*(FRL—lURL(I))' 000738
DO 93 K4=1,NV 000739
DF( KFRL, K4) = WURL( 1) ®*DRL( K4) - 000740
95 CONTINUE 000741
199 CONTINUE 000742
IF(MODE.EQ.©)GO TO 1090 000743
DO 105 J=1,NCH 000744
NCHECK=0 000745
IF(I.GE.CHBCODE(J, 1) . AND. I.LE. CHBCODE(J, 2) ) NCHECK= 1 00746
IF(NCHECK.EQ.9)GO TO 103 000747
K= I-CHBCODE(J, 1) +1 . 000748
IF(SPCODE(X,J) .EQ.9)GO TO 103} 000749
IF(SPCODE(K,J) .EQ.-1)GO TO 110 ' 0007560
IF(SPCODE(K, J) .EQ. 1) GO TO 115} 000751
KFUN=KFUN+1 000752
F(KFUN) =WU(K,J) *(FIL(J)-SU(K,J)) 000753
DO 120 I1=1,NV 000754
DF(KFUN, 11)=WUCK,J)*DIL(J, 11): 000755
120 CONTINUE 000736
XFUN=KFUN+1 000757
FC(KFUN) ==WLC(K,J) ®*(FIL(J)-SL(K; J)) 000758
DO 125 12=1,RV 000759
DF(KFUN, I12)==WL(K, J) *DIL(J, I2) . 000760
123 CONTINUE 090761
GO TO 1053 000762
110 KFUN=KFUN+1 ‘ 000763
F(KFUN) =~WL(K,J) *(FIL(J)-SL(K,J)) 000764
DO 130 I3=1,NV 000765
DF(KFUN, 13)==WL(K, J) *DIL(J, I3) 000766
130 CONTINUE 000767
GO TO 103 200768
115 KFUN=KFUN+1 000769
F(KFUN) = WU(K,J)*(FIL(J)-SU(K,J)) : 000770
DO 135 I14=1,NV 000771
DF(KFUN, 14) =WU(K, J) *DIL(J, 14) - : 000772
135 CONTINUE 000773
103 CONTINUE 000774
100 CONTINUE 000775
NCOUNT=NCOUNT+1 000776
RETURN 000777
END 000778

0OSA-84-MX-2-T
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. TIME

MULTIPLEXER PROBLEM MXTST3A

INPUT DATA

NRUMBER OF VARIABLES (N)J. . . « ¢ ¢ o o o &

NUMBER OF FUNCTIONS (M)C. . . o+ o o o =+ o o

TOTAL NUMBER OF LINEAR CONSTRAINTS (L) . .

NUMBER OF EQUALITY CONSTRAINTS (LEQ) o o

~ STEP LENGTH (DX o .
ACCURACY (EPS) « o e

e..% e o e o e o ° e o

ele o o o o o e o e o

MAX NUMBER OF FUNCTION EVALUATIORS (MAXF) .

NUMBER OF SUCCESSIVE ITERATIONS (KEQS) . .

WORKING SPACE: ( IW) .

PRINTOUT CONRTROL (IPR)

STARTING POINT :

Ah DN

e e ® o e e e e ° o e

@ e e e e o e o e v =

VARIABLES

6.570000000000E—~01
6.410000000000E-01
6.310000000000E-01
6.330000000000E-01
6.330000000000E-01

0SA-84-MX-2-T

10.059.81.
({MMLC PACKAGE)

CPNARBDAN -

29
30

PAGE 3 1

FUNCTIOR VALUES

1.916845450054E+006
2.378704213363E+00
~-7.70619809 1697E~-02
-3.320131426309E-02
-3.640973817636E-02
-2.805942078900E-02
-1.123989786684E-02
-1.026900635433E-901
-2.222820737667E-01
-2.319326030170E-01
-2.191684721411E-01
~-1.720935987790E~01
-1.067110361903E-01
-1.255173461118E-01
-1.386463916693E-01
-2.099820801185E-01
-5.371261371836E-01
-2.181697273930E-02
-6.391994968411E-03
-1.073324872970E-02
-4.961342421154E-03
-1.311198570946E-04
-1.007199460935 1E-01
-2.142562069946E-01
-2.224351807663E~01
-2.196796373438BE-01
-1.6354322124443E-01
-9.594063384360E-02
-1.164718314240E-01
-1.330843862863E-01

.
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5 .000E-62
1.000E-06
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TIME 3

MULTIPLEXER PROBLEM MXTST3A

SOLUTION

ARWN =

VARIABLES

5.903646473633E-01
6.741767086 192E-01
6.302337033210E-01
6.434725644329E-01
6.5873619490933E~-01

10.59.31.

381
382
33
34
33
36

a8
89
490
41
42
43
44
45

47

CONONRDCLON =

OSA-84-MX-2-T

PAGE
(v:82.04)

-1.997366339864E-01
-3.183380407323E-01
-4 ,.3527637211936E-03
4.037646389222E-03
-6.862274736043E-04
2.691348168926E-03
1.485042000901E-03
-1.027788692783E-01
-2.120337978617E-01
-2.225063230604E-01
-2.233181088666E-01
-1.3581837386322E-01
-8.620875048273E~-02
-1.078404073324E-01
-1.211304899649E-01
-1.7433370359811E-01
~4.6173352127407E-01

FUNCTIOR VALUES

-4 .716964744796E-02
-4.7169647499449E-02
-3.678157368543E-01
-1.123633354947E-01
~-8.768395321452E-02
~7.883602164624E-02
~4.7169647435217E-02
-1.181701633373E-01
-2.282377458328E-01
~2.4352064063265E-01
-2.167814137206E-01
~1.639377451666E-01
-1.030264908817E-01
-1.220249773533E-01
-1.260217478276E-01
-1.93974351536238BE-01
-85.06935183537972E-01
-1.7643077306338BE-061
-8.833478799130E-02
-6.635187833203E-02
-6.238900641760E-02
~5.268392796172E-02
~1.366604666079E-01
-2.282629362020E-01
~2.434824836222E-01
~-2.280302708632E-01
-1.8583753463314E-01
-9.103418930148E-02
-1.113259713288E~01
-1.177142661913E-01
-1.7281354703566E-01
-4.535097391496E-01
~-2.431879394293E-01
-1.1448587043584E-01

H
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DATE : B4-01/81.

LINEARLY CONSTRAINED HIRIﬁAX OPTIMIZATION (MMLC PACKAGE)

MULTIPLEXER PROBLEM MXTST3A

TYPE. OF SOLUTIOR (IFALL) .

NUMBER OF FUNCTION: EVALUATIONS

NUMBER OF SHIFTS TO STAGE-2 .

EXECUTION TIME (IN SECONDS)

-17-

TIME 3

10.89.381.

PAGE : 8

-7.109154702129E-02
-7.221982241325E-02
-7.17106378698B6E-02
-1.85037183273322E-01
-2.112448309760E-01
-2.83617346768B34E-01
-2.237408934535E-01
~1.165937196497E-01
~4.716964743192E-02
-7.90770389077T2E-02
-8.2840633440032E-02
-1.0356316391803E-01
-3.277401482898E-01

-

(v:82.049)

. 1
. 29
. 3
79.633



