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4320
4330
4380
4350
43460
4370
4380
4370

4410
4415
4420
4330

4450
K450
{470

4430
/3500
4510
4520
/530
4540
4530
4350
4370
4580
45%0
44600
4610
44620
ALS0
A&40
A4HS0
A4bH0
44570
4480
44570
4700
716
4720
A7T30
4780
47350
4780
4770
/4780
/7FC
4890
4810
4820
3825
4830
4825
4B45
4850

4840
K865
4847
4870
49735
4880
4882

4890
4892

Program Listings

GOSBUE 4690 : REM - FIMD MAX FPENALTY MODULUS

PRINT "AFTER ";L8;" PENALTY MINIMIZATIONS,*

PRINT ™ THE MAX CONSTRAINT MODLLUS #°;K8; " =";P8

PRINT "CONTINUE PENALTY MINIMIZATIONS (Y/M)"; : INPUT Sas
IF S4%=*N" THEN RETURN : REM — G0 TO CUMMAND MENLU
LB=LB+1 : REM — INCREMENT PENALTY LOOP COUNT

REM — POMELL’S PARAMETERS ADJUST SCHEME

C7=C6 : C&=P@ : IF C&>=C7 THEN GOTO 4510

IF K3=1 THEN GOTO 4470

FOR I=1 TO M : REM — ADJUSY Ati CONSTRAINT OFFSETS

IF L&6¢I}=0 THEN BOTOD 4470 : REM — UNCONSTRAINED SAMPLE
Ug(I1)=1{(1) : REM — SAVE OFFSETS

CB=C{I)

IF L&C¢I)I=2 THEN GOTO 4440 : REM — EQUALITY COMSTR CASE
IF UCI)<C(I) THEM CB=U(I) : REM — CHOOSE MIN

UG =UCI)—CB = REM ~ NEW COMSTR RESIDUAL OFFSET ESTIMATE

K3=1 : REM — JUST RESEY ALL OFFSETS

Kb=0 : GUSUB 1435 : REM — MIN F(X,5,U) BY LEASTP

G070 4300 = REM — CLOSE OUTER PENALTY LDOP

REM - DIVERGING CASE

C&=C7 : REM —~ USE PRIOR MAX C() NORM

IF K3=0 THEN GOTD &S50

FOR I=f TO M z U(I)=UP(I}) = MNEXT I = REM -~ USE PRIGR OFFSETS
REM - SELECTIVELY INCREASE WEIGHTS ON CONSTR RESIDUALS

FOR I=1 7O M

IF LACI)=0 THEN GOTO 4640 : REM — NOT A CONSTRAINED RESIDUAL
Co=C(I)

IF L&(1)=2 THEN &07T0D 4620 : REM — ERUALITY LONSTR

IF C9<0 THEM GOTD #4420 : REM - BIND'G INEQUALITY CONSTR

GOTD 4440 : REM — UNBINDING. INERUALITY CONSTRAINT

IF ABS(CYI<(C7/4) THEN GOTO A&40 : REM — WEIGHT IS Ok
S1(D=S1(I}*3 : Ui =U{1)/3 ; REM — FORCE CONVERGENCE

MNEXT I

K3=0 : GOTO 4490 : REM — TO START OF PENALTY LOOP

REM ~ TEST FOR MIN COMVERGENCE RATE

IF Ce»(C7/4) THEN GOTO 4550 : REM — FORCE GREATER COMVERGENCE RATE
5070 441G @ REM - IS5 DK — ADJUST CONSTRAINT OFFSETS

At P A S e R I N Ly T e L

REM — RECONSTRUCT CONSTRAINTS & FIND MAX MAGNITUDE PB=ABG(L{KE))
FPA=0 : K8=0 : REM - INIT

FOR I=1 TO M E

IF L&{1)=0 THEN BOTOD 480D : REM -~ NOT A CONSTRAINED SAMFLE
C?=C(I}—-541,2) + IF La&(l}=1 THEM C9=—C% ; REM — UNBIASED CONSTR'S
IF L&(1)=2 THEN GOTO 47790 : REM - IE EQUALITY CONSTRAIMT

IF C9>0 THEN C9=0

ClI}=C? : C9=ABRS(CY)} : REM - C(Iy=CONSTRAINT: SEE TABLE &.2.1.
IF C%<=FPB THEN GOTO 4800

FB=C% : KB=I : REM - NEW MAX MODULLS

NEXT 1

RETURN

RE P10 326 2 0 M3 160 T 3 2 O 3

BEM - SER/RESET CONSTRAINT SAMPLE NUMBERS

S4E="NONE . " PRINT "CONSTRAINTS NOW SET aRE:”

FRINT * I SAMPLE L OWER EQUAL_ITY LPFER"™

FOR I=1 TQO W

IF L&(I)=0 THEN SOTQ 489S

Sa4$=""

IF L&6(I) >0 THEN GOTO 4875

PRINT I;:PRINT USING S5%$;5(1,1); :PRINT TAB(1S);

PRINT USING S5%;5(I ,2) .

GOTOD 489935 .

IF L6{l)>1 THEN (OTO 4890

PRINT I;:PRINT USING S55%;5(1,1);:PRINT TAB(37);

PRINT USING S55%;5(I1,2)

BOTD 4895

PRINT I3;:PRINT USING S5#;5(I1,1);:PRINT TAB(24):

PRINT USING SS5#;5(1,2)




4895
4700
4305
4910
14715
4920
AF25
423G
4933
4340
4245
45950
A955
4F60
49565
S000
9010
5020
S030
5S040
S050
S060
S070
S0BG
5090
G100
51106
5120
S13¢
5140
5150
B3 371
51&0C
ST00
G910
32
G330
5340
S350
2360
3370
5380
5350
S54G0
3410
3420
5420
5440
5450
5435
5440
o470
5480
5490
5300
J910
5320
So30
5540
7000
7010
7OZ20
7030
7040
7050
FOAC
7070
7080
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NEXT 1

PRINT S4%; "S8ET OR RESET ANY CONSTRAINTS (Y/N)*“; z INPUT S4%
IF SA${>"Y" THEN RETURN

REM -~ RE-ENTRY FOR MORE CONSTRAINTS

PRINT "ENTER O TO RETURN TO MENU, ELSE ENTER SAMPLE # ="

INPUT I : IF I=0 THEN RETURN

IF I<=M THEN GOTO 4935

PRINT “s#%x YOU PROVIDED ONLY";M; " SAMFLES #**#“ ; GOTO 4915
PRINT"SAMPLE FAIR #";1;" ="; : PRINT USING 55%5;S(1,1);5(1,2)
PRINT “LOWER, EGUALITY, UPPER, OR GOAL (L,E,U,B):"; : INPUT S54%

IF S4#="L" THEN L&6(I}=-1

IF G4%="E" THEN L&lI)=+2

IF S4$="U" THEM L&{(I)=+1

IF S4#="G" OR S4%="" THEN L&6(I}=0 : REM — CLEAR CBDNSTRAINT
GOTO 4910 : REM -~ LDDF BACK

FREC PR 46 3 436 3 B 3 3 36 330 3 36 9036 396 3636 36 36 9

REM — CALCULATION OF aLL RESIDUALS

IF M>0 THEN BGOTD 5040

PRINT "WARMING — USER FAILED TO ASSIGN M IN DATA STHMNT, LINE 410"
FOR IZ2=1 70 ©

BOSUR BOOO : REM — GETS NETWDRK RESFPDNSE IN C(IZ)
Co=C(i2)-5(12,2) : REM -~ (RESPONSE-GDAL)

IF L&A(IZ2)=+1 THEN C9=-C% : REM - IS INERUALITY UPFER BROUND

Ce=C9-U(I2) : REM ~ OFFSET CONSTRAINT RESIDUAL

IF L&(IZ2Y=0 THEN GOTO 5150 : REM ~ NOT A CONSTRAIMED RESIDUAL
IF L&(I2)=2 THEN GOTO S14Q¢ : REM - IS EQUALITY CONSTRAINT
IF £9>0 THEN £9=0 ; REM — INERQUALITY IS5 SATISFIED

IF C9<0 THEN GOTO 3140 : REM — PENALIZE

6070 5130

CF=51 (I2Y*C% : REM — FENALTY MIULTIPLIER

RII2Y = L9

NEXT IZ

RETURN

FRE M35 3 2 36 S 9 6 e 363096 263 96 696 96 3 96 36 36

REM — SEE UNITS AND NETWOREK TOFOLDGY
FRINT : PRINT M"UNITS ARE: FREBUENLY ="; : PRINT USING S57#;i8:

FRINT " INDUCTANCE ="; : PRINT USING S7%;UZ2
PRINT " CAPACITANCE ="; 31 PRINT USING S57#:U3
R3=R&: IF N=K? THEN RI=X(N}:REM-R SOURLCE MAY BE VARIABLE

FRINT "R SOURCE, R LOAD, X LDAD =";:PRINT USING SS$;RS,R4,X4
PRINT

548="NONE. USER MUST FROVIDE DATA IN LINES 400-B8B OR BY CHMD#10."
FRINT "BRANCH TYFE VALUE ] MNAME "

N1=0 : N2=0 : REM — LIST INDEX & NULL BRANCH COUNT

FOR I=1 TO 35 : REM — BRANCH [.0OF

Ni=N1+1 : REM — INCREMENT LIST INDEX

IF M{N1}=% THEN GOTO S540 : REM -~ REACHED NTWK INPUT END

IF M{N1}=0 THEN NZ=N2+1 : REM — NULL BRANCH COUNT

S54%="" : IF N1>NZ THEN T=X{N1-N2)}

IF M{N1)=0 THEN T=0 : REM — NULL BRANCH

IF (NI-M2y=N+i AND M$(N1}="R” THEN T=R&
PRINT *  "jIg" "3MS (N1}, :PRINT USING S5%3T,B(N1);
PRINT " ";N$(ND)

IF MINL1}<4 THEMN GOTO S530 : REM — ELE TYPE OCCUPIES ONLY 1 LINE

N1=M1+1 : REM - POINT TO C IN LC BRANCH

PRINT TAB(15); : PRINT USING S5%; X (NI-N2) ,0(N1i);
PRINT " "3 NF(NL)

NEXT 1

PRINT 54% : RETURN

sty R R s T T T )

REM ~ CALCULATION OF PARTIAL DERIVATIVES OF ALL RESIDUALS

GOSUB 000 : REM — GETS NETWORK RESPONSE FARTIALS INM A(,)

REM — PARTIAL (F [th RESPONSE WRT Jth VARIABLE IN A¢I,J}

FOR I9=1 TO M : REM ~ CONSTRAINTS LOOP

IF L&(I9)=0 THEN GOTO 7170 : REM — NOT A CONSTRAINED RESIDUAL
67=1

E?=C(19)-5(19,2) : REM - (RESFONSE-GOAL)

IF L6tI9)<>1 THEN GOTO 7i00 : REM - IS NOT INEQUALITY UPPER BOUND
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70%0
7100
7110
T1Z20
7130
7i4q0
7150
71460
7i7o
|O00
8014
= [l
8050
8040
a050
BO&LO
BO7O
8080
BP0
8100
8110
8130
8140
B130
B160
at7o
5180
8150
200
8210
8220
B230
8240
8250
82&0Q
8270
B280
8270
8300
8310
5320
a330
8335
2340
8350
B340
B370
a3zso
B350
84040
8410
B420
8425
8420
8440
8450
B4&0
8470
g480
B490
8560
BS10
g35320
86530
8540
B350
83560
8570

Program Listings

C?=-C%? : G9=-G%7 : REM - REVERSE SIGN FOR INEGUALITY UFFER BOUND
C?=C?~U(iI?) : REM — OFFSET CONSTRAINT RESIDUAL

IF L&(I9)=2 THEN GOTO 7150 : REM — IS5 EQUALITY CONSTRAINT

IF CZ>0 THEN G7=0 : REM - IMEQUALITY IS SATISFLED

IF C9<0 THEN GOTO 7150 : REM - PENALIZE

GOTGO 7140

GP=S1 (IR} *#G% : REM — FEMALTY MULTIFLIER

FOR J9=1 TO N : A{19,J9)=G9*A(I9.39) : NEXT J? : REM - VARS LOQF
NEXT I : RETURN

R 4336 08 4 333000 30 300 6 B 00696 3636

REM ~ LADDER NETWORE ANALYSIS FOR TRANSDUCER TRANSFER FUNETION
REM ~ USER MUST SUPFLY SERIES SOURCE RESISTANCE IN TOFOLOBY

REM — RESFDNSE AT SAMFLE # I2 IS H IN £(IZ). ALSD Zin=A4+3A%S
W=6.283185307184##5 (12,1 %1 1 IF W=0 THEN W=.Q00000000QC1H#
B4=1/3QR(2#R4) :B9=0 : D4=0 :D5=0 : REM — LOAD POWER = 1/2 WATT
C4=R4 :C5=X4 : REM - LOAD IMFEDANLCE

K=0:N1=0: N2=0D:1K4=0:REM —~ K=BR¥ ,Ni=LIST#,N2=#% NULL BR’'S,KA=VAR%
REM -~ RE-ENTRY TO PROCESS NEXT EBRANCH

K=k+i 1 M1=N1+1 : M2=M{N1) : IF MZ=0 THEN M2=10 : REM — NULL BRANCH
GOSUE 8590 : REW ~ COMFLEX LINEAR UFDATE

IF M2=% THEN GOTO 8430 : REM — AT SOURCE; COMFUTE RESFONSE

ON M7 GOSuUB BZ270,B83Z0,8420,B8480,8230,8270,8230,8270,8230,8230
IF Ké&=0 THEN GOTO BOAC : REM - USTNG FINITE DIFF FRRTIALS

IF MZ=10 OR MZ=1 THEN GOTO 8080 : REM - WAS MULL BRANCH OR RESISTCR
KA4=Ka+1 ¢ N3{KE,1 =K : NI{ka,2r=Hit : REM - VAR$K4 = BRE & LISTH
ALIZ,K4)=A4 : BIIZ,K4)=A5 : REM - SAVE VAR#K4 s V OR 1

IF MZ<>4 THEN GOTQ BoBn @ REM — NOT LT BRANCH

NE GG, 2 =N1-1 1 KA=KaF L i NZ (A, 11 =fTa N2CKA 2 =M1y REM ~ €PECIAL LC CASE
A{IZ K4)~ad4 @ B(IZ,K4}=AT : REM ~ REFEAT BAVE ¥ OR I FOR LC BRANCH
GOTD 8080 s REM — LOOF TO FPROCESS NEXT BRANCH

RE MM 24635 9646340 040 06 000364 030 AR B

REM — NULL BRANCH

CA=0 3 CS5=0 : NZ=N2Z+1 : REM ~ NULL BRAMEH HAS ND X ()

RETURN

RIEMI 33630 3202033236096 36306 3P 0

REM - REGISTOR

CA=X(N1-N2} : CTF=0 ;IF (N1~N2)}<=N THEN GOTD 8300 : REM - VARIABLE R
Ca=Ré 1+ REM - R SDURCE IS5 FIXED

IF K=INT(K/2)%2 THEN RETURN : REM - K 15 EVEN (SERIES? BRANCH
Ca=1/C4 : RETURN

FREIMAE 36732506 0030 9000 030 IS 96 3

REM —INDUCTOR

@=@{(Ni}) : IF @<>d THEN E=1/Q : REM - NOW DECREMENT=1/8

CoO=W#X (N1-N2)#U2 : REM - REACTANCE

C4=CoS#Q : REM - SERIES RESISTANCE

IF K=INT(K/2)#2 THEN RETURN

D3=G#F+1 ¢ REM — IMVERT THE IMMITTANCE

Ca=R/D3/CS

CS=-1/D3/C5

RETURN

RE MR350 3N 020363 3T 32 B

REM — CAPACITOR

@=0(N1) ; IF @<>) THEM @=1/Q2 : REM - NOW DECREMENT=1/Q

CS=W%X (N1~N2)*U3 : REM — SUSCEFTANCE

CA4=C3#Q @ REM — SHUNT COMDUCTANCE

IF KE=INT(K/2)%2 THEN GOTO BE70 : REM — INVERT ADMITTANCE
RETURN

RE D5 363 305060 H 266 N6 I O NI

REM — SERIES-LC~IN-SHUNT OR PARALLEL-LC—-IM-SERIES BRANCH

K=K+1 3 REM - MAKE BRANCH LODK ODD IF EVEN DR VICE VERBA

GOSUB B330 : REM ~ INDUCTYOR

54=C4 : 55=C3 : REM — SAVE FARTS

Mi=NL+l : REM — SET LIST INDEX TO CAPALCITOR

GOSUE 8420 : REM — CAPACITOR

K=K-1 3 REM — RESTORE CORKRECT BRANCH #

CS=C3+85 : C4=C4+54 : REM — COMBINE IMMITTANCES

S54=C4*C4+C35*¥C5 : CI=—C5/54 : CA=C4/84 3 REM — INVERT

RETURN




gsaop
8590
B&OO
8410
8420
B&I0
B&40
8450
8460
B&70
B&RO
8485
BOFO
8700
8710
8720
8725
8730
8740
8750
8740
8770
a78o
8770
8800
F000
9010
9020
030
9040
7050
040
PO70
F080
2070
9160
9110¢
120
130
9140
150
F140
170
2180
190
F2G0
921G
9220
9230
2240
250
250
270
280
9220

SO0
FI20
?330

340

350
2I&0
9370
23A0
FIF0
400
3410
2420
430
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RECMIN 366 26 300600 030 206 3 0 2030 24300 M
REM - COMPLEX LINEAR UFDATE

A4=BA#{4-BS*»CT+D4

AS=RBG*L4+R4*CT5+D5

PA=B4 : DS=85 :B4=A4 : BS=A5

RETUREN

Pl T N R R R e R

REM - PLACE RESPONSE DECIRELS LOSS IN C{I}! % SCALE V % 1

IF K=INT(K/2)+2 GOTO B&BO

A4=B4 : AS=ES : PF4=D4 : BS=D5 : D4=A4 : DS=A5 : REM — SWAF
C5=D4+D4+D5#D5 ¢ REM — E SOURCE = D4+iD5

C(I2)=C5/2/C4 « REM -~ C4 = R S0OURCE
C(IZ2}=4,342794481904#*L0G(C(IZ)}

AS=B4#R4+BS#BPS5 : REM — INPUT I MAG SGD

A4=(D4*B4+DS¥B5) /AS  A4=R4-C4 : REM ~ Rin TO RIGHT OF R S0OURCE
AS=(DS#*B4-DaA*BS) /AT ¢ REM — Xin

IF K&=0 THEN RETURN : REM — USING FINITE DIFF PARTIALS
Z(I2,1)=A4 : Z(12,2)=A5 : REM - SAVE Zin FOR TELLEGEN DERIVS
REM — SUBTRACT Es ANGLE % THEM SQUARE Ik OR Yk

FOR K4=1 TQ N : REM - VARIABLES LOOF

A4=Atl12,K4) : AS=B(I2,K4) : REM — BRANCH Ik OR Vk
B4=D4#*A4+DS*AS : BS=D4xAG-DI*AA

ACIZ,K4)=B4/05#*BA4~B5/C5#B5 1 B(I2,K4)=2#B4/C3%B5: REM-AVOID OVRFLW
NEXT K4

RETURN

REITAA S0 A B 39 69636 98 3 36349 98 34303636 36 3 33634 96 .

IF K6=1 THEN 507D 2180 : REM — EXACT FARTIALS FOR LDOSSLESS NTWK
REM - JACOBIAN OF RESFONSE PARTIALS BY DIFFERENCING

REM - FARTIAL OF Ith SAMPLE WRT Jth VARIABLE IN A(I,J)

FOR I2=1 TD M : Z(I2,1)=0¢I2) 1 NEXT I2 : REM - SAVE UNPERTURBED
FOR J2=1 TO N : REM - VARIABLES LOQOP

DP=ABS (X (J2) ) /100004

IF DRL.O0O0OLE THEN DP=.000001 4%

X(JIZy=X{J2)+D¥ : REM - PERTURB VARIABLE

FOR I2=1 TO M : REM — FREQUENCY SAMPLES LOOP

GO5UB 8000 : REM — NETWORK ANALYSIS

ACTZ,J2} = (C(I2)-Z(I2,1})/D%

NEXT 12

K{J2)=X{J2)-D% : REM - RESTORE NOMINAL VARIABLE VALUE

NEXT J2

FOR I2=1 TO ™M : C{I2)=7(IZ2,1} : MNEXT E2 : REM - RESTORE UNPERTLRBED
RETURN

REMH 30 H 033 3 D30 2 3306 39

REM -~ EXACT LOSSLESS NETWORK DERIVATIVES

FOR [Z=1 TO M : REM - FREQ SAMPLES LOOP

FOR K4=1 TD N : REM — VARIABLES LOOF

H=N3I{K8,1) ¢ Ni=N3I(K4,2) : REM ~ BRANCH & LIST NUMBERS

IF M{(N1)<>1 THEN GOTO 9250

FRINT "ND VARIABLE RESISTDRS IN LDSSLESS MDDE"

ALIZ,K4)=0 : BDTO 9Z70

REM ~ RHO = A4+3jAS

B4=7(I2,1) : BS=2{12,2) : REM ~ Zin(IZ}
S=(B4+R5) * (BA+RA) +BSBS
Ad=(B4+BA-RE*ROHBSXES) FAS
AS=C#R&*BS /A5

PA=A(1Z,K4) : BS=H{IZ,K4) ¢ REM - ROTATEDL, SGUARED BR V or 1
D5=R. 4BSHAPLZB0LH® (AAES-AS*EA) : REM — IMAG (RHO CONJS # Ik SORD)
IF K=eINT(K/Z2)#2 THEN GOTO 9360 @ REM — EVEN BRANCH
ALIZ,K4)=+D% : REM - ODD BR d(dE}/d{BK)

GOTOD 9370

ACIZ, K4 =—D5 : REM — EVEN BR d(dB)/d (XK)

NEXT K4

NEXT 12

REM — APPLY CHAIN RULE FER BRANCH % VARIABLE

FOR IZ=3 TO M : REM - SAMFLE LOOP

W=56.28318530718#*5 (12, 1) %l 1 IF W=0 THEN W=, 000000000014
FOR K4=1 TO N : REM - VARIABLES LOOP

K=N3{¥4,13 » NI=N3(K4,2) ¢+ REM — BR# % LISTH

il




450

9440
9450
7460
9470
480
2490
F500
9510
9520
9530
9540
9550
9560
9870
560
9590
2400
610
9620
4630
440
BT0
660
2670
9680
9650
700
FROO
9805
Qd10
815
9820
9825
30
9935
9840
7845
9850
9855
2850
9865
9870
IB73
PE80
9885
Y50
2895
900
905
FPLO
5915
3920
9925
9930
FPIS
FI80
745
PF50
955
994G
9945
9970

Program Listings

A4=A(I2,K4) : AL{IZ2,K4)=0

M2=M(N1) ¢ REM — ELEMENT TYFE%

IF M2<2 THEN GOTU 9480 : REM -~ NI NULL OR RESISTOR BRANCHES ALLOWED
oM M2 GOSUB 9500,9510,95@0,9&10

NEXT Ka

NEXT 2

RETURN

REM — INDUCTOR

ATIZ K4 = Ad4eW=L2

IF K=INT(K/2)#2 THEN RETURN : REM ~ EVEN BRANCH
ACIZ, KA =R{12 ,Ka4) 7 (WeX (K& %0232

RETURN

REM -~ CAPACITOR

ACLZ,K4)Y = AdxWaUZ

IF K<>INT(K/2)%2 THEN RETURN : REM — 0ODD BRANCH
AlI2,Ka}Y = A(I2,K4)/ (WeX(K4)2U3) "2

RETURNM

REM — LC BRANCH

AD=¢ 1—WHWHX (K4 # X {K3+1 ) %U2%U3) 2

IF K<>INT(K/2)%2 THEN GOTO 9470 z REM — QDD BRANCH
AlIZ,K4) = A4#Wwli2/AT

ATTIZ, KA+1)=ALT2, K4+ 1) #WelZ » (WX (K4) #02) ~2/AS

GOTHD 9470

A(IZ E4+1)Y=A(12,K4+1) #W*U3/AS

ALIZ,KAY=AMFWRLID* (WaX (K44+1) »U3) ~2/A5

Kéd=K4+1 : REM = SET VAR# TO CAPACITOR

RETURN :

TRE TA S 3 e T3 92 S A T U 9 963 9 30 5 0 3 3 63 3 8 3

REM — READ SAMFLES, UNITS AND NETWORK TOFOLOGY FROM DISK

PRINT "SEE DIRECTORY (¥/M)"; : INPUT 54%

IF SA4<>"Y" THEM GOTA 9850

PRINT "FILENAME SPECIFIER (LIKE #.# OR <RETURN>} = "z : INFUT S8%
IF S8#="" THEN SB8¥="#%, #"

FILES SH#

PRINT "SEE DIRECTORY AGAIN (Y/MN)"; : INPUT S4f

IF Gas${>"Y" THEN BDTO 9830

BOTD 9820

PRINT "FILE NAME IS"; : INPUT 52%

PRINT © 1D WARNING - DD NOT <{CHTRLX<BREAK> DURING THIS STYEF '@'@'™

DFEN S2% FOR INPUT AS #1 .

INPUT #1,S3%

PRINT "READY TO READ FILE ";S52%;" TITLED:";53%

FRINT "PRESE <RETURN> KEY IF OK, ELSE "ABORT’ <RETURN>";
INFUT S4%

IF S4%="" THEN GOTQ 9995

PRINT "ABORT DISK READ: NETWORK DATA NOT CHANGED" : GOTO 9965
FRINT "READ FILE";S2#;" INTO MEMORY."

INPUT #1,M ¢ REM — M IS # SAMPLES

FGR K=1 ¥O M : INPUT#1,5(K,1} : NEXT ¥ : REM — FRERUENCIES
FOR K=} TO M : INFUTH#1,5{(K,2} : NEXT ¥ : REM — TARGETS (dB}
INPUT#1,U1,U2,U5 : REM - FREG, L, T UNITS
INPUT#1,R&6,R3,%4,K9 ¢ REM - R SOURCE, R LOAD, X LOAD, # TOFOL LINES
FOR 1=t TO ¥%? : REM - READ TOPOLOGY LINES

INFUTH1 ,J,M$¢I} ,B(1) NELI)

IF M$E(I)="N" THEN M(I)=0 : REM - MULL BRANCH

IF MECIY="R" THEW M{I}=1 : REM - RESISTOR

IF ME(I}="L" THEM M{(I}=2 : REM -~ INDUCTOR

IF ME{I)="C" THEN M(I)=3 : REM - GAPACITOR

IF M£{I3="LC" THEN M(I}=4 : REM — SERIES LC IN SHUNT OR DUAL
NEXT 1

CLOSE #1 : RETURN

END

7 REM — APFROX, IVEREV P.201 ELLIPTIC FLTR -[C&—-2] LPTRAPL"
400 DATA "LPTRAPL® 3 REM — NAME DISFLAYED ON FIRST SCREEN
4310 DATA 7 : REM ~ NUMBER OF FOLLOWING FREQ/TARGET DATA FAIRS




420
430
&00
&10
615
620
&30
640
&50
&850
4670
&R0

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATH
DATA
DATA
DATH

C6-2

v2y by 6,-8,1,1.5,2

40,40
REM - FRE@ [1/{2FI}], L % L UNITS
: REM - R SOURCE, R L.DAD, % X LDAD
REM - NUMBER OF FOLLOWING LADDER TOFOLOGY LINES
REM — LIST#1, MULL BR, DUMMY Q, NAME
sL2 M ¢ REM — LIST#2, INDUCTOR, INFINITE @, NaME
L,C3Z F 3 REM — LIST#I, CAFACITOR, INFINITE 0, NAME

REM — LIST#4, INDUC (PARALLEL)Y, INF Q, NAME
REM - LIST#35, CAPAC (PARALLEL), INF 8, NAME
REM - LIST#6, CAPACITOR, INFINITE @, NAME

Oy
L159155,8,1 1

o]

31,0

IOCCOrZe

B = »

L3
[}

o)

y 0, G,0,

JNULL1

[+]
r
-
I

+ CI F 3
R SOURCE

REM — LIST MUST END WITH SOURCE RESISTOR
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Index

Absolute error, 28
Accumulation point, 256
Active inequality constraints, 146, 285
Active set method for linear inequality
constraints, 284, 285

Adjoint network, 366, 367, 370
Admittance, 320, 335, 342
Algorithm:

reliable, 29

robust, 29
Analytic continuation, 319
Angle between vectors, 58, 114, 173
Annihilation;

matrix element, 81-85

matrix rank, 56
Applications, fields, 13
Approximation, 5, 6, 112, 143
Argand diagram, 72
ASCII, 44
Associativity, 49, 50
Augmented Lagrangian function, 297

Barrier penalty function, 293, 312
BASIC:
compiled, 30, 305
no complex variable type, 343, 359
double precision functions, 33, 219
interpreted, 30, 305
limitations compared to FORTRAN, 358
merging subprograms, 32
precision, 20, 36, 39
TRACE command, 31
variable names, 31, 358
Basis, 62, 86, 277
Basis function, 111, 114, 192, 193
BFGS formulia, 239, 241, 249

Bidiagonalization, Householder, 116
Bilinear:
form, vectors, 108
functions, complex, 373, 385
property of lingar networks, 376
Binding constraints, 146, 155, 188, 273, 288,
310
Bode sensitivity function, 381
Bounds on variables, 187, 285, 332
Box constraints, 284, 287
Broyden family of update formulas, 240

Cancellation, 21
Canonical form of quadratic form, 124, 243
Capacitance, 316, 321
Cauchy point, 131, 171
Canchy—Riemann condition, 325, 342, 365,
383

CDFP update formula, see Update formulas
Chain rule, 132, 151, 244, 343
Characteristic:

equation, 70, 74

value, 69, 317
Chebyshev function:

first kind, 200, 220, 229

shifted of the first kind, 229
Coefficients, weighting, 197
Column space, 62, 73, 111, 112
Commutivity, 49, 50, 51
Comparison of optimization performance,

185, 187, 188, 267, 359

Complement, orthogonal, 89
Completing the squares, 125
Complex:

cartesian form, 324

equations, 325, 383, 386

465
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Complex (Continued)
linear update, 323, 330
rectangular-to-polar conversion, 384
variable identities, 325
Compound functions, differentiation of, 151
Computer-aided redesign, 219
Concave functions, 140
Condition number, 59, 60, 98, 119, 207
Conductance, 321, 386
Cone, convex polyhedral, 88, 154
Conformability, matrix, 50
Conic forms, 125
Conjugacy, 135, 241
Conjugate:
gradient method, 137, 160, 233
search directions, 133
Conjugation, 325, 362
Constitutive laws for network branches, 322,
363 .
Constrained network optimization, 326
Constraints:
binding inequality, 146, 155, 273
box, 284, 287
concept, 4
equality, 150
equivalent to minimax, 226
feasibie, 312
linear, 92, 272
scaling, 305
Contours, 3, 24, 171, 209
Convergence, rate of:
linear, 19, 134, 299
Newton search, 145
QR decomposition, 76
quadratic, 19
repeated substitution, 20
steepest descent, 134
superlinear, 19
Convex functions, 140, 141, 254, 310
Coprocessor, numeric, 32, 336, 356
Cosines, law of, 58
Cross terms in quadratic form, 124
Curvature:
definition, 133
negative, 168, 227
Curve fitting, 10, 111, 194, 210, 224

Damping factor, 235
Data eniry:
DATA statements and ASCI]I files, 43
target, 220, 221, 326, 328, 348
Davidenko’s method, 236
Decomposition, see Factorization
Dectement quality factor, 321

Definite nodal matrix, 324-326, 371
Degrees of freedom, 275
Del operator, 108, 158, 195, 244, 281
Del-squared operator, 195, 281
Derivative:

approximation, see Differences, finite

directional, 132

of complex function, 383

of composite functions, 151

exact, netwark response, 361-373

of explicit functions, 3

of inner product, 158

of step length with respect to LM parameter,

231

of zero- valued quantities, 365, 385
Determinant:

characteristic equation, 70

definition, 52, 35

geometnic interpretation, 63
DFP update formula, 240, 311
Diagonal, principal, 42
Diagonalization, matrix, 73
Differences:

finite, 37, 164, 166, 228, 231, 269, 341,

385

projected into subspace, 282-284
Differential;

formula, 148

operator, 361, 365

voltage and current, 363, 367
Differential equation:

equivalent to optimization, 236

general solution, 318

homogeneous, 317

RLC network, 316
Dimension of subspace, 62
Directional derivative, 132, 155
Direct-search algorithm:

pattern, 269

Powell's, 269

random, 270

simplex, 269
Dissipation, see Power, dissipated
Distributivity, 50, 51
Divided-differences, 236
Dixon’s theorem, 241
Demain, 73, 220
Dot product, see Inner product

Eccentricity, 24

Eigenproblem:
definition, 69
generalized, 80
propeities, 70




Eigenvalue:
in canonical form, 124
complex, 76
computation, 71
definition, 69
and ellipsoids, 125
inverse power method for smallest, 79
power method for largess, 77
related to singular values, 122, 158
shifted inverse power method, 79
of similar matrices, 74
Eigenvector:
definition, 69
domninant, 73
and elliposoids, 123
left, 71
Elimination:
direct, 273, 278, 308
Gaussian, 98
generalized constraints, 276, 306
nonlinear, 306
Ellipses, 124
Ellipsoid, 134, 167
Etror:
absolute, 28
backward analysis, 26
cancellation, 165
forward analyzis, 26
function, integral, 199
relative, 28
rounding, 20, 21, 68, 259
truncation, 22, 165
Euclidean space, 41
Excitation patterns for Tellegen’s derivatives,
367
Extrapolation:
at least-pth results, 223
in line search, 253, 257
Richardson, 225

Factorization:
Cholesky, 102, 157
Gram—Schmidt, 64-69, 74, 109
LDLT, 101-104
LU, 98-101
for averdetermined equations, 109
singular value, 115-122
Farka's lemma, 154, 155, 272
Feasible region, 231
Flag variable in BASIC, 188, 215, 231, 301
Fletcher’s quadratic ratio, 172, 206
Floating-point numbers, 20
Flow chart:
C4-1, NEWTON, 180-181
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C4-5, LEASTP, 212-213
C5-1, QNEWT, 263
C5-2, LINQUAD, 253
C5-3, LINCUBIC, 258
C5-8, MULTPEN, 302
C6-1, TWEAKNET, 331
cutback line search, 250
iterative process, 13
ladder analysis, 333
Frequency:
complex, 319
real, 319, 321
scan in TWEAKNET, 336, 340, 350,
351
Frobenius norm, 59
Function:
barrier penalty, 293
basis, 111, 114, 193
complex, identities, 323
concave, 141
continuous, 10, 140
convex, 140, 141, 254, 310
implicit, 4. See also Implicit function
theorem
Lagrangian, see Lagrangian function
line, 49, 130
natwork:
robust response, 372
transfer, 341
nonlinear, 140
properties, 140
quadratic, 128
scalar of vector, 1
smooth, 10, 140
transducer, see Transducer function
transfer, see Network, transfer function
unimodal, 140, 141, 248
vector of vector, 146, 194

Gausgian elimination, 98
Gaussian integration, 201, 218
Gauss—Jordan elimination, 25, 53-55, 98
Gauss-Newton:

Hessian matrix, 195

Jacobian matrix, 195, 340

search method, 191, 227

step, 175, 197, 198, 205, 207, 208, 227
Generalized reduced gradient method, 307
Geometric:

center, 374, 377

neighborhood, 377

progression, 174, 177
Gerschgorin's theorem, 71, 177
GOTO 999 recovery technique, 46, 182
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Gradient:
concept, 4
least-squares objective function, 193
prajected, 133
projection method, 191, 282
quadratic function, 129
Gram-Schmidt orthogonalization procedure,
64-69, 74, 109
Graph, network, 322, 360
GRG, see Generalized reduced gradient
method
Growing network elements, 366, 385

Hadamard’s inequality, 63

Half-space, 88, 92, 154, 272

Hereditary property, 241

Hermitian matrix, 41

Hessian, quadratic function, 129

Hessian matrix, see Matrix, Hessian

Hilbert matrix, 200

Homogeneous solution, 317

Hooke-Jeeves pattern direct-search
algorithm, 269

Huang family of update formulas, 241

Hyperplane, 86, 87, 155,272

Hypersphere, 58

Illiconditioned matrix, 59, 200, 207
Hliconditioning:

conjugate gradient method, 138

linear equations, 23, 25
Immittance, 316
impedance:

applications, 320, 328, 335

branch, 342 ‘

definition, 318

mapping, 376

matrix, 325, 366
Impiicit function theorem, 146, 148, 306
Inconsistent equations, 107, 110
Inductance, 316, 321
Inner product, 51, 95, 108
Integration:

adaptive, 204

Gaussian, 201, 218

numerical, 199-204
Interpolation:

without derivatives, 249

linear, 140

repeated linear, 225

between steepest-descent and Newton

directions, 175

Intersection of half-spaces, 154
Invariance: '

elliptic norm, 311

property of Newton methods, 242, 245
scale in Newton searches, 244
subspace, 69
Inverse, generalized:
full rank, 1
identities, 121
orthogonal decomposition, 109
SVD, 120
see also Matrix, inverse
Inverse barrier penalty function, 312
Iteration, 134
[terative process:
comparison, 27
definition, 14
flow chart, 15
multi-point, 10
one point, 10
reliability, 29
robust, 29
termination, 27

Jacobian, see Matrix, Jacobian

Kirchoff operator, 361

Kirchoff's laws, 322, 325

Kuhn~Tucker constraint conditions, 155,157,
190, 272, 284

Ladder network:
analysis, 330
definition, 322
Lagrange multiplier, see Multipliers, Lagrange
Lagrange-Newton method for nonlinear
constraints, 308
Lagrange’s reduction, 125
Lagrangian function, 151, 153, 271, 297, 307
Languages, programming, 30
LC network branch, 334, 344
Least-pth:
first partial derivatives, 198
Hessian matrix, 198
objective functions, 12, 198, 225, 327
Least-squares:
first partial derivatives, 39, 193
lingar, 97, 110, 118, 158
nonlinear, 11, 191, 197
weighted, 112, 120, 197, 225
Legendre polynomials, 201
Level curves, see Contours
Levenberg- Marquardt method, 173, 196,
204, 211
parameter adjustment, 174--178, 204207,
211, 214
Linear:
complex equations, 385




dependence, 61
equations, relationship to optimization, 8
fractional transformation, 373
independence, 61, 135
of conjugate vectors, 135
interpolation, 140
model, 111, 112, 158, 166, 167
operators, 95
regression, 110
system, 317
transformations, complex, 373
of variables, see Transformation, of
variables
Linearized constraints, 310
Line search:
coneept, 49, 130, 131, 249
cubic interpolation, 256-259
cutback strategy, 248-250
quadratic fupction, 131, 245
quadratic interpolation, 251-256
in SQP method, 309
LLS, see Least-squares, linear
LM, see Levenberg—Marguardt method
Logarithmic transformation of variable space,
381

Machine precision, 39, 165
Macro commands, 349
Manifold, linear, 88
Mapping:
complex planes, 374-376
impedance, 376
between position and gradient, 237
Matrix:
annihilation, element, 81
bidiagonal, 81
column vectors in, 43, 62, 165
companion, 94
definition, 42
deflation, 76
design, 112
determinant, 52, 55, 63
diagnoal, 42, 43
equality, 48
Hessian, 5, 129, 144, 164, 198
Hilbert, 200, 387, 388
Householder, 81, 93
idempotent, 90
impedence, 325, 368, 371
inverse:
generalized, 91, 109, 120
by partitioning, 55, 93
square, 51, 53--55
Jacobian, 145, 147, 195, 207, 208, 215,
283, 340
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Lagrangian, 312
lower triangular, 43
multiplication, 48-50
nodal admittance, 324-326, 368, 370
nonsingular, 52, 62
norms, 58
notation for computation, 35
orthogonal, 63, 93
partitioned, 43, 93, 273, 277, 307
permutation, 53
positive definite, 102, 135, 167, 289
power, raised to, 95
product, transposed, 50, 115, 123
projection, 89, 90, 95, 282
proper, 80
proportional, 51
rank, 62
rotation, plane, 80
similar, 95
singular, 62, 115, 176, 207
skew, 93
superdiagonal, 116
symmetric, 43, 50, 72, 102, 122, 123
test, 387 :
trace, 42
triangular, 43, 94
tridiagonal, 81
unit, 43
upper Hessenberg, 43, 77, 8!
Vandermonde, 114, 224
weighting, 114, 120, 198
zero, 42
Maxima and minima:
concept, 5, 10
constrained, 4, 150, 155, 156
cubic line function, 259
global, 141, 184
in Lagrange method, 152, 271, 298
local, 141
necessary and sufficient conditions, 274
of quadratic line function, 252
Mechanical analogies of electrical quantities,
319
Menu, command:
C2-1, MATRIX, 44
C4-1, NEWTON, 182
C3-1, QNEWT, 261
C6-1, TWEAKNET, 337

concept, 44
Metric, 161, 380
Minimax:

constrained, 150, 155, 162
definition, 12, 222

equivalent formulations, 12, 225, 226
location of quadratic function, 129
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Model:
finear mathematical, 111, 112, 158
linear Taylor series, 166, 167
nonlinear mathematical, 192, 230
quadratic, 173, 243, 280
Monotone weighting functions, 379
Multipfier penalty function, 291, 293
Multiplier penalty method, 300, 329
Multipliers, Lagrange, 151, 152, 156, 271,
274, 279, 299
sensitivity interpretation, 133, 272, 314

Neighborhood:
arithmetic and geometric, 377
concept, 7
ellipscidal, 167
hypersphere, 166
trust, 170, 173
Nelder and Mead simplex direct-search
algorithm, 269
Network:
adjoint, 366, 367, 370
analysis, general, 359
bandpass elliptic, 352, 383
branch voltages and currents, 324, 337
element units, 344
ladder, 322
lowpass elliptic, 334
optimization conditioning, 344
ports, 323, 362, 367
reciprocal, 367, 368
topology, 323, 337, 346
transfer function, 341
Newton poimt, 144, 171
Newton~Raphson search method, 144, 227,
234, 295
Newton step, 144, 188, 196, 244, 249, 281,
309
Nodal matrix method of network analysis, 324
Nonlinear:
constraint survey, 306
equations, solution of, 146, 194, 218, 227
programming problem, 270
scaling, 247, 381
Norm:
elliptic, 167, 246
Frobenius, 59, 98
induced, 59
infinity, 57, 223
integral, p-norm, 199
matrix, compatible, 58
matrix two-norm, 115
spectral, 59, 115
vector p-norms, §7, 222

Normal equations, 110, 197-199, 207
Normal modes, 69

Normal vector, 86, 272

Null column space, 62, 277, 278, 282

Objective function:
Bandler’s least-pri, 225
concept, 1
isometric surface, 2
least-pth, 12, 198, 327
least-squares, 11
level curves, 3
minimax, 12, 222
surfaces, 2
Offset vector in multiplier penalty function,
294, 298, 299
Ohm’s law, 320, 325
Open circuit, 329
Optimization:
concept, 1,4
definition, 9, 270
without derivatives, 231, 268-270, 341
geometrical representation, 2
history, 9
precautions, computational, 36
problem definition, 9
static, 4
test problems, see Test problems for
optimization
Optimum, constrained, 271
Outer product, 51, 103, 158, 238
Overdetermined system of equations, 97, 107,
109, 110 -
Overflow, 20, 336, 355

Parallelogram relation, 95
Parallel tangency property of quadratic
functions, 270
Parasitic power loss, 320, 321
Particular solution, 317
Penalty function:
barrier, 293
equality constraints by Courant, 291
exact, 308
exterior, 292
interior, 293, 312
multiplier, 293
Personal computers:
accuracy, 20, 165
speed, 33, 34, 220
Phase angle, 318
Phasor, 318
Poincaré metric, 380
Polyhedron, 88




Polynomial interpolation, 224
Polynomials:
Chebyshev, 200, 220, 229
exirapolation, 224
Legendre, 201
Rational network, 382
Ports, network, 323, 362, 367
Positive definite matrix, see also Matrix,
positive definite
forced, 167, 228
Hessian for Gauss—Newton, 195, 205
Hessian in unconstrained subspace, 289
sufficient condition, 135
Power:
dissipated, 318, 321, 365
to load, 336
maximum available from source, 328
method for eigenvalues, 77
parasitic, 320, 365
reactive, 321
series, 21, 112, 219
stored, 321
Precision, 20, 165
Product, matrix-vector, 62
Program:
C2-1, MATRIX, 44
C2-2, GSDECOMP, 66
C2-3, SYMBNDS, 72
C2-4, QRITER, 75
C2-5, SHINVP, 78
C2-6, VECTOCOL, 79
C2-7, HOUSE, 85
C2-8, GENINVP, 51
C3-1, LUFAC, 100
C3-2, LDLTFAC, 104
C3.3, SVD, 116
C3-4, LAGRANGE, 152
C4-1, NEWTON, 179
C4-2, ROSEN, 184
C4-3, WOODS, 187
C4-4, NBOUNDS, 188
C4-5, LEASTP, 209
C4-6, ROSENPTH, 215
C4-7, GAUSS, 218
Cd4-8, SARGESON, 219
C4-9, CHERY, 220
C5-1, QNEWT, 259
C5-2, LINQUAD, 254, 268
C5-3, LINCUBIC, 259, 268
C5-4, QNEWTGRD, 268
Cs5-5, CAMEL, 286
C5-6, BOXMIN, 290
C5-7, PAV17, 290
C5-8, MULTPEN, 300
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C5-9, HIM360, 303
C5-10, LOOT356, 305
C6-1, TWEAKNET, 327
C6-2, LPTRAPL, 330
listings, 393
Projected:
differences, 282
gradient method, 191
gradient vector, 281, 306
Hessian, 281, 284, 306
linear constraints, 272-283
vector, 42, 82, 90
Projection, 68, 82, 111
Projection matrix, 89, 95, 282
Pseudoinverse, see Inverse, generalized

Q, see Quality factor
QR decomposition, T4-75
Quadratic:
spproximation, 5, 6, 143
factor by Fletcher, 172, 206
function, 128, 136, 251
maodel, 173, 280
programming, 273, 309
slack variable, 161, 283
termination, 133, 234
Quadratic form:
computation of, 168
cross terms, 124
definition, 82, 109, 124
gradient of, 109
Quadrature, Chebyshev equal weights, 229,
See also Integration
Quality factor, 321, 335, 365
Quasi-Newton:
algotithm, 236
condition, 237, 240
in SQP method, 310
updates, 238

Radius, trust, 170
Ramp, piecewise-linear, 112
Range, see Column space
Rank:
annihilation method, 56
column, fuli, 107
deficiency, 114, 119
definition, 62

Rational polynomial of network function, 382

Rayleigh quotient, 122, 159

Reactance, 321

Reactive power, 321

Reduced gradient, see Projected, gradient
method; Projected, gradient vector
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Reduced Hessian, see Projected, Hessian
Reflection coefficient:
definition, 342
generalized, 378
slope, 379, 380
Regression, linear, 110
Relative error, 28
Repeated substitution, 1618, 39
Replacement operation in programming, 14
Residual:
constrained network optimization, 328
definition, 11, 111
saving during computation, 219
vegtor, 108, 193
Resistance, 319
Reversal rule:
inverse products, 52
transposed products, 50
RL.C network, 316, 356
Robust response functions, 372
Root-mean-square value, 209, 211, 313
Rosenbrock test function, 184, 188, 194, 196,
214, 216, 267, 268
Rounding errors, 20, 21, 68, 259

Saddle point, 37, 126
Sampled network response, 329
Sample points, unevenly spaced, 201
Sample space, 10, 111, 192
Sampling strategy, 199
Scalar product, see Inner product
Scaling:
constraint functions, 305
convergence effects, 28
frequency, network, 338
funciional effects, 38, 382
impedance, network, 339
implicit in LM method, 207
matrix, 119, 120
units, network elements, 36, 344
variables, 9, 242, 247
Scaling network:
elements, 242
frequency, 338
impedance, 339
voltages and currents, 323
Schwarz inequatity, 57
Secant:
condition, 160
methods, 234
search, 236
Sensitivity:
Bode function, 381
coefficients for constraints, 153, 272, 314

network branch elements, 369
_ network response functions, 378, 380
Sequential quadratic programming method,
309
Sequential unconstrained minimization
technique, 291
Shadow costs, 153
Sherman—-Morrison—Woodbury formula, 56,
94, 299
Shifting matrix eigenvalues, 76
Short circuit, 329 )
Similarity, see Transformation, similarity
Simpsog’s rule, 201
Singular value decomposition:
definition, 115
Gauss—Newton step, 207
for generalized inverse, 120
geometric properties, 121
for linear least squares, 118
outer product, 158
Singular values, 115, 118, 122, 158
Singular vectors, 115
Slack variable, quadratic, 161, 283
Slope, see Directional! derivative
Software:
cross reference, 31
editors, 45, 349
linear algebra, 388
macro commands, 349
matrix subroutines, 35
for plotting on printers, 32
ulility programs, 32
versions used, 32, 305
Source:
maximum power available, 328
resistance, 332
as variable, 345, 348
Space:
columa, 62
sample, 10, 111, 192
vector, 93
Span, 62,110
Spectral decomposition, 70, 95, 134, 176
Spectral norm, 59, 75, 115
SQP method, see Sequential quadratic
programming method
Square system of linear equations, 97
SRI formula, see Update formulas, symmetric
rank 1 formula
Stability of algarithm, 23
Standing-wave ratic function, 380, 384
Stationary point, 37, 161, 162
Steepest descent, 134, 170, 188, 243, 245
Stored energy, see Reactive power




Submatrix, principal, 76
Subroutines, major in:

C2-1, MATRIX, 48

C4-1, NEWTON, 179

C4-5, LEASTP, 210

C5-1, QNEWT, 261

C5-6, BOXMIN, 290

C5-8, MULTPEN, 30i

C6-1, TWEAKNET, 330
Subspace:

affine, 88

column, 111

definition, 61, 68, 82, 110

dimension of, 62

using elimination, 280

invariant, 69

linear, 88, 276

unconstrained, 190
Substitution:

back, 99, 170

forward, 99, 170
SUMT, see Sequential unconstrained

minimization technique

Superdiagonal, 116
Superposition, 317
Superscript notation, 43
Susceptance, 321
SVD, see Singular value decomposition
Swiss alps effect, 366
SWR, ree Standing-wave ratio function

Target data, see Data entry, target
Taylor series:
multivariable, 143, 166, 173, 206
single variable, 19, 38, 141
Tellegen’s theorem:
difference form, 362, 366
general, 361
simple, 360
sum form, 362
Termination:
criterion used, 28, 305
during extrapolation, 225
in multiplier penalty method, 3G5
philosophy, 27
quadratic, 135, 234
Test problems for optimization, 183, 229,
286, 389
Thevenin source, 323
Time delay, group, 385
Timing data, 33, 34, 220, 232, 305, 359
Topology, network, 323, 337, 346
- Trace, 42
Trajectories, search, 184
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Transducer function:
complex, 364
definidon, 328, 379
optimized, 352, 355
partial derivatives, 37}
peaks, 329
Transform, z, 320
Transformation:
diagonalizing, 73, 136
domain, 73
clementary, 52, 53
Hessenberg form, 82
Householder, 76, 81, 116
linear, 63, 242, 246
range, 73
similarity, 73, 95, 123, 243
similarity using SVD, 123
tridiagonal form, 82
of variables, 203, 208, 209, 246, 247, 277,
k}:3}
Transposition, 41
Trapezoidal rule, 200
Truncation error, 22
Trust radius, 170, 185, 187, 310
Tuming point, 206, 249
TWEAKNET:
bounds, lower and upper variable, 332
data entry, 332, 334, 335
first partial derivatives, 340, 359
flow chart, 331
ladder network analysis, 330, 333, 337
ladder network element menu, 334
logarithmic frequency samples, 340, 356
memory storage requirements, 3435
objective function, 327, 328
sampled response function, 329
source resistance, 332, 345, 348
target data, 328, 348 ]
transducer response function, 328, 346

Underflow, 21
Undetermined linear systems, 114
Unimodal functions, 141, 219, 248
Unitary matrix, 41
Update formulas:
complex [inear, 323, 330
direct, 239
dual, 240
families of quasi-Newton, 238-241
inverse, 177, 240
matrix, 56, 94, 105, 238-242
rank 1, 94, 105
rank 2, 239
symmetric rank | formula, 238
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Variable metric search methods, 161
246
Variables:
added for minimax, 226
dependent, 147, 275
scaling, 207, 246, 247
slack, 161, 283
source resistance, 345, 348
Vector:
collinear, 61
column, 10, 41
conjugate, 135
data, 112
del operator, 108
gradient, 108
linearly independent, 61

]

linear transformation, 203, 208, 209, 246,

247
normal, 86, 272

norms, 57
offset, penalty, 294
orthogonal, 64
orthonormal, 64
projection, 68, 82, 111
residual, 108, 118, 193
row, 41
singular, left and right, 115
unit-direction, 41
zero, 41

Vertex, 88

Weighting:

function, 378, 379

matrix, 114, 120, 198
Weights, 112, 197, 200, 225
Wood’s test function, 185, 188, 267

Zigzagging, 134, 171, 284, 285
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