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PRINT-UP o r  CMA TMl usr.R ps / r»o l /
CHAIN1S
"BEGIN" "COMMENT" READ MAXIMUM SIZF OF CIRCUIT»

»INTEGER" F,NODES» NETHORKS »LOADS,VAR IABLESI 
"BOOLEAN" FAULT!
"PROCEDURE" FRROR(N); "VALUE" N» "INTEGER" N»
"BEGIN" "PR JUT" "L2S«0'CHAIN1 ERRORS,SAMELINE,01GITS<A>,

N,* ' I FAULT«»"TRUE" "END"»
"PROCEDURE" TITLE)
"BEGIN" "INTFQBR" C.M.N.JURDl "INTEGER" "ARRAY" AC1I633)

"BOOLEAN" LAST» H«*Ol Nl«2| WORD)*130»
SPACE|ADVAKCF(4)I C«=DECODE(A>I "IF" c»LF«2 "THEN" "GOTO" SPACE» 
CHAR|LAST|«L»27» "IF" 0 6 1  "THEN" "GOTO" ADV»

SHIFT»"CODF" XLDSWORD 
XLDKILS1 
XSWLC 
NAODSC
NSTSNORDI N»*N*1»

"IF" N«4 "THEN"
"BEGIN" M « * H * 1 » ACH3l=W0RD» WORD»sNt«Oj

"Ir" He62 "THEN""BEGIN" ERROR<1)I LAST»■"TRUE""END"I 
"IF" LAST "THEN" GOTO" END TTL»

"ENT"» "IF" LAST "THEM" "BEGIN" C>*0» "GOTO" SHIFT "END"! 
ADV » ADVANCE(6)5 C»«DECODE(6>» "GOTO" CHAR»

END TTL X AtM*lMc536480» M«»U OUTSTR ING < A, M ) I 
"END" OF TITLE)
SAMEL I NE I riCITSU)) F AULT I ""FALSE" » "PRINT" TITLEI
"READ" NODES,NET JORKS,LOADS,VARIABLES»
"PRINT" "l'NUMBER OF NODES =',NODES,

''i 'n um be r of n et wo rk s =',n e t w o r k s ,
I»I»NUMBER OF PORTS 5 2',
iiL 'NUMBER OF LOADS =',LOADS,
''i'NUMBER OF VARIABLES =*,V AR IAPLESI 

"FOR" P««NODES,NETWORKS,LOADS,VARIABLES "DO"
"IF" P"LE"0 "THEN" ERROR( 2'»

«IF" "n o t " fault »t h e n "

"REGJN" "CORMENt" SFT ARRAYS F(.’R CIRCUIT DESCRIPTION»
"REAL" FSTART,FSTEP.FSTQP,FREQ I
"ARRAY" »NFTC1M, IINETWORKS3,VLOADCl13.0IL0ADS3 , 

VARC0»3,llVARIABLES3)
"INTEGER" LIF.STEP.LFNQ, iAXlFV,PORt 1,PORT2,LOOPVAR»
»INTEGER" "ARRAY" NETCONC-NETWORKSI NETWORKS!.NETTYPEC11 NETWORKS] 

LDAC,LOADTYPEr0 I LOADS],VARNFT.VARPARCII VARIABLES],
OFT toon |7],STOREA,STOREBCO»5*NFTIJORKS3»

"BOOLEAN" NERCIT.TERPI
"BOOLEAN'' "ARRAT" NODETYPEtH NODES3 J

"PROCEDURE" SET NFW CIRCUIT»
"REGI)" "INTEGER" Pi

"FOR" P M l  "STEP" 1 "UNTIL" NODES "DO" NODETYptCP] I «"TRUE" I 
"»OR" p | s Ll'FThQFKS "STEP" 1 "UNTIL" NETWORKS "DO" NETCQNCP] I «0 I 

P0RTl|«PORT2»«0PTIONC03l"LOADTYpECn3l»0|
"FOR" P I■0 "STEP" 1 "UNTIL" LOADS "DO" LMAUCP3l«0l 
"FOH" Pl*l STEP" 1 "UNTIL" VARIABLES "DO" VARNETCP3I«0 I 
STEP I«NETWORKS*!» STEP « « <STFP*STEP*STEP>"DIV"N0DES*11 
LIM»8ST5P*K0BES»

"END" OF SET NE « rI F CL I T I



»PROCEDURE" REAH TATA)
11 BEG I N " "INTEGER" K , L . M , N . W , DI

"BOOLEAN" TEST ,CHECKl o .D ,.01F
"SWITCH" Si «l.l NODES.L2 NETWORK,L3 L0AD.L4 PORT.L5 VARIA LE,

L6 OPTIONS,L7 TI^LE,L8 NEW CIRCUIT,L9 EREQ,
LIO START,L U  RUN ENDI

"PROCEDURE" WORD I „ ,
"BEGIN" "INTEGER" C,H»WORDl "INTEGER" "APRAY" AC1I43I 

CWECKI*"TRUB"I H l«WORD|«0)
-TOP" CI=riECODR(o> "WHILE" C<3 r'Dn" ADVANC6(6U 
"POP" ClsOEC0DEI6) "WHILE" 0 2  "DO"
"REGIN" ADVANCE i ó )I

"ir" 0 6 1  "THEN" ERROR I li > "ELSE"
"IF" "THEN" "CODE" XLDTWQRD

%LDKJL$1
XSKLC
%ADD$C
■/.ST5W0RD "END"! Pl*l» 

-504^220. -399*540. -2483031, 
-7431005, -6608527, -3192718, 
-3253079, -405*5903, 3043 "00"

"FLSE" P|«P*1I

- 4 5 6 3 6 5 7 ,
- R 9 7 4 4 2 0 ,

3299,

'TOR" HI* -4523739,
-4756471,

154532,
"IF" Hs WORD "THEN" "GOTO" FOUND 

FOUND I CHECK Is P"GE"K "AND" P"LE"LI
" i r -  NOT" CHECK "THEN" "BEGIN" f ' RR0R(12>l  AC 1 3 I s - 2 1 6 3 5 4 8 1  

4 [ ? 3 l * 0 l  AC33«»WORDJ AC43I * 4 0 0 0 !
H I *11 OUTSTRING(A.-I) "END"!

"END" OF WCRDI

I
>
»

I
»

i

"PROCEDURE" CHNODEI
"BEGIN" CHF CK I 3 OO "AND" H"LE"N0DES| 

"REG IN" ERROR(13)I "PRINT"
"IF" "NOT" CHECK "THEN" 

• NODE "END" "END"»

"PROCEDURE" CHAETWORK)
vj>0 "AND" N"LE"NETWORKSJ "IF" 

"PRINT" 'NETW *,N
"BEGIN" CHFCKH

"BEGIN" ERROR( 1 4 ) 1
"NOT" CHECK "THEN" 
"END" "END"I

-PROCEDURE" CHNETTYPFI
-BEGIN" CHFCKi a p > 0 "AND" F<11| "IF" "NOT" CHECK "THEN

"BEGIN" ERROR(15)1 "PRINT" 'NETT "END" "END"I

"PROCEDURE" CHLOADI 
"BEGIN" CHFCKl* N>0 "AND" 

"BEGIN" ERROR( 1 6 ) I
N"LE"L0ADSI "IF" "NOT" CHECK "THEN" 
"PRINT" 'LOAD *,N "END" "END"|

A

«

DIGITS! 4 1 i TFRW |«NEWCJTI«''FALSE" I 
CATA I ADVANCE(411 "IF" DECODE ! 6 )"f F"¿ "THEN" "GOTO" DATAI

K»*ll Ll«lll WCRD, "IF" “"L E"4 "THEN" NEWCITI « » TRUE"I 
"GOTO" "IF" CHECK "THEN" SCPG "ELSE" DATAI 

LI N0DElKl*l3) L I *14 I WORD f
"IF" CHECK "THE"" "BEGIN" TFSTl«P*14J

READ NODEI"READ" Hi
"IF" H"ND"0 "THEN"
"BEGIN" CHNODFI "IF" CHECK "THEN"
"BEGIN" NODETYPFíCH] I «TEST I "GOTO" READ NODE "END" "END"| 
"BNt * I "GOTO" DATAI 

L2 NETWORKI"RFaD" N.h .PI CWNETWORKI



«DEGIN» CHNODEI NETCON[N3!bm J Ml*p ! CHN0DE» NETC0NC-N3»«H» 
"READ" PS CHNEnYPfcl NETTYPECN]l=P»
"READ" VMETC1,N3,VNETC2,N3,''NEU3,N3,VNETC4,N3»
"RNC" "ELSE" NETCONIN3I»NETCONL-N3¡=0 »
"END"» "SOTO" OATAS

L3 LOADS "READ" N. -ÌJ CHLOADI "IF" CHECK «THEN»
"REGI N" LOAOC N 3I»N J CHNODE» Kjai2l Lî=l5» WORDS

"IF" CHECK "THEN" "BFCIn " LOADTYPECN3I=15-P|
"READ" VLOADC1,N3|VLOADC2,N],VLOADC3.N3 END»

"ENn» I "GOTO" DATA»
L4 PORTCREAD" P.MI

"IF" Pal "THEN" PORTlIaM "ELSE" "IF" P*2 "THEN" P0RT2»*M 
"ELSE" "BEGIN" ERR0R<17>! "PRINT" ' PORT *,P "END" I 
CHNCDEl "GOTO" DATA»

L5 VARIABLES"READ" H» ChECKI«M>0 "AND" M«LE"VARIa BLES»
"IF" CHECK "THEN"
" R E G I N" K t *2 s Ll=3| WORD) TESTsaP«2|
"IF" CHECK "THEM"
"RFC IM" « RFAD" N» "IF" tt«0 "THEN"

"BEGIN" «ARNETCM3laQ» « G O T n « DATA "END"»
"IF" TEST "THEN" CHMETWüRK "ELSE" UNLOAD »
VARN6TCM 3 I■"IF" TEST "THEN" N "ELSE" -N|
K : s" IF" TEST "THEN" 4 "ELSF" 3»
"READ" 0» VARPARCH3»«Q!
"If" U>0 "AND" Q"LE"K "THEM»
"DFGIN" "READ" VAH[1,M3,VAP[2,M],VARC3.M3 » 
Va RC3,h 3»«VARC3iM3-0.01*VAPC2,M3 "END"
"ELSE" "BEGIN" ERROR'19)i"PRINT" 'PARA S G  "END" 

"PUT" "END"
« E L S F " "BEGIN" ERROR ( 18 ) » "PRINT" 'VARI ‘iM "END" I
"r o t o " Datai

Lo OPTIONSIPIaCS NEXT» "READ" N»
"IF" N<1 OR" t!>5? "THEN"
»REGIN« ERROR(2D >I »PRINT« 'OPTI *|M END» «ELSE«
«REGIN« 03TIONCP3•*"!F» P<7 "THEN" N «ELSE» 01 

«jr« N*0 «THEN" "GOTO" DATA»
"If" P = 7 "THEN" "BEGIN" FRPOR(2l)I » GOTO" DATA»END»I 

Plap*l «END»I "GOTO" NEXT»
L7 TITLE »TITLE» "ROTO" DATA»

LB NfcwCIRCJIT»NRWClTl»»TRJE"l "OClTO" DATA»
L 9 FREQ »"REAT" FSTART,FSTEP,FSTOPl

FRTCPI al.DOOOOOD1"»STORI »GOTO« DATA»
LlO STARTCIF" PORTtaO OR" PQRT2aO "THEM" EPR0R(22>!

»tF« OPTIOMC03"0 "THEN" ERROR<23)l
"IF" (FSToP-FSt ART)/FSTEP>1R0 «THEN" ERR0RI24)»
"r o t o » s c a rti 

Lll RUN ENDITRRh s ="TR'JE»I 
START »"END" OF READ DATAJ

"PROCEDURE" PATH SEARCH I
"BEGIN" "INTEGER" I.J.K.L,M,N,P,Q,

SYNODE,MODE,EDNOUE,START.LAST,TYPE.LEVEL»
"INTEGER" «ARRAV» LTNOD,LIST[0»LIM3,NODUSCl I NODES3,

NETUSCO »NETWORKS3 I

"PROCEDURE" SWAP(E,F > » "VALUE" E.F» "INTTGER" E # F »
"BEGIN" "INTEGER» K,LI

K I«STOREa CE 3 » L » sSTORGa CF 3|
STOR E A[E 1is"IF" L»F "THEN" E "ELSF" L»
STOPFACF]|«»IF" K»E THEN" F "ELSE" Kl



" T E G IN " CMNODEI N6TC0NLN3J*M» M»«'’! CHn OUE» NETCONC "N3 » »H I
"READ" Pi CHNETTYPfcl IETTYPF.CN] I «P J
"READ" VHETCl,Hl»VNETC2,N3lWNETt3.N3,VNETC4,N3|
"ENC" "ELRE" NETCONtN3»»NETCON[WN3»=OI 
"END"! "GOTO" DATA!

13 LOAD»"READ" N,Kl CHLOADi "IF" CHECK "THEN"
"REGIN* LOADCN3 IsM » CHNODE» Kj*l2l Li=l5| WORD»

"IF" CHECK "THEN" "BEGIN" LOADTYPECN3Isl5*P J 
"READ" VLOADCl,N3#VLnADC2,N3,VLOADC3,N3 END"

"END"I "GOTO" DATA»
LA PQRTI"PEAD'1 p ,m »

"IF" Psl » THEN" PORTlîïN "ELSE" "IF" Ps2 » THEN" P0RT2«sM 
"ELSE" "BEGIN" ERROR<17>8 "PRINT" * PORT *,P "END"» 
CWNCDEJ "GOTO" DATA»

L5 VARIABLE» "DEAD" K 8 ChECKI=î'T>P "AND" M" LE" V AR I ARLES 8 
"IF" CHECK "THEN"
"BEGIN" K I =2 ) Ll=3j WORUj TF:ST!»P*2|
"IF" CHECK "THEN"
"DFGJN" "RFAD" N 8 "IF" fl«0 "THEN"

"BEGIN" ''ARNETCH J i =0 ! "GOT"" DATA "END"»
"JF" TFST "THEN" CHNETWORK "ELSE" CHLOADI
va b n e t c h 38■"i f" t e s t "t h e n « n "e l s e " -ni 
K j b m i f» t e s t "THEN" A "ELSF" 31 
"RFAU" 08 VARPARCH3 t"QI 
" J F" U>0 "AND" Q"LE"K "THEM"
"BFGIN" "READ" VAHC1,M3,VAPC2,M 3,VARC3.M3 I 
VARC3»m 3 I«VARC3,M3-0,01*VAPC2,M3 "END"
"ELSE" "BEGIN" ERR0RH9) | "PRINT" 'PARA *,8 "END" 

"PNC" "END"
"ELSE" "BEGIN" ERRUR<18>| "PRINT" 'Va RI *,M "END"I
"g o t o " Datai

L6 OPT I ONS I P I *0 8 NEXT! "RF:AD" Ni
"IF" N O  OR" N>52 "THEN"
«BEGIN« ERROR(20)1 «PRINT» 'OPTl ',M END» »ELSE"
"BEGIN" ObT 1 ONCP3 8■"IF" P<7 "THEN" N "ELSE" 0»

"IF" N«0 "THEN" "GOTO" DATA»
"IF" Ps7 "THEN" "BEGIN" ERROR(2l)I"GOTO" DATA«ENP"I 

P ! *F + 1 "END"I "GOTO" NEXT»
L7 TITLEJTITLE» "GOTO" DATA»

L8 NtwCIRCJIT |NRUCI T I»"TRUE"I "GOTO" DATA»
L 9 FREQ I"REAT" FSTART.FSTEP,FSTOPl

FGTCP I si. (!DOOOODl»f STOpi "GOTO" DATA»
L10 STARTI"IF" PORTt'O OR" P0RT2s0 "THEN" EPR0R(;2>I 

"IF" OPT IONCO 3*D "THE I" ERROR(23))
"IF« (» SToP».FSTART)/FSTfcP>inO "THEN" B R h ^ I Z O »
"BOTO" START!

Lll RUN ENDIT8RM""TRUE"I 
STARTl"END" or READ DATA!

"PROCEDURE" PATH SEARCH I
"BfcGJN" "INTEGER" I,J,K,L,M,N,P,Q,

STNODE,NODE.EDNODE,START,LAST,TYPE,LBVEll 
"INTEGER" "ARRAY" LTIIOD,LIST[0 ILIM3,NODUSClINODES3 ,

METUSCOI NETWORKS]I

"PROCEDURE" SWAP(E,F)I "VALUE" E.F» "INTEGER" E ,F »
"BEGIN" "iKTFfiER" K,L I

K I »STOREACF3 8 L» «STORF.ACF3 »
ST0KEACP3!s “IF" L»r "THEN" F: "ELSF" LI 
STORFACF 3 I■"IF" K«t THEN" F "ELSE" Kl



"END"

1 j s^TOREREF JI STOREBCEJIiSTOREBtFll ST0REBCF3»*L» 
h POP « LI=C »F "DO" "BEGIN" KI=STORFACL3|
"TF" K> 1 "THEM" «BEGIN" STOREAC*3 »= L»
" !FK',r,E"L"THEN" STOREBC"ST0REBCSTORe BCl 333 I *-L"END" "END" » 

OF SUAPl

"PROCEDURE" ENTERl 
"BEGIN" N:»STEB*MODE I

"POPi' k l aiTNODtN 3 "WHILE" K"NE"0 "DO"
\t="IF" N<LIM "THEN" N*1 "FLSE" 0» 

LTNCDCNl! stlODF I LISTCN3UM»
"END" OF ENTER I 

"COMMENT" SET INITIAL VALUES I
"FOR" p:*0 "STEp" 1 "UNTIL"
"FOR" P ! a 1 "STEP" l "UNTIL"
"FOR" P • *1 "STEP" 3. "UNTIL"

LIM "DO" LTNODCP3|«OI 
NODES "DO" NnDUSCp3l«0l 
NETWORKS "DO" NETUSCP3I*0I

"COMMENT" SET UP FASH TABLE»
Mt=01 NOPE I=POSTlJ ENTER» NODE» »PORT!?» ENTER»
.■FOR" P!»-NFTWORKS "STEP" 1 "UNTIL" -1 "DO" "FOR" M|aP,,P

"REPIN" NODE J »NETCONtM]I "IF" NODE"NE"0 "THEM" ENTER"END"I
"COMMENT" PATH SEARCH»

DIGITS(41 I pI*Q!»LEVEL»»0 I MAXLEVI»UI 
«GOTO" f i n d p a t h »

S V O D E  » «PORT1»

RUILDi"IF"G"GE,lP« THEN" "GOTO" FIN» LEVEL-..-STOREACU3» LASTl»-'STOREB[03< 
JNCRIQ»aU*lJ "IF" OaLAST "THEN" "BEGIN" U I « 0 * 2 1 "GOTO" BJILD END t

"COMMENT"

H|«LI

« STOREa C03>0 "THEM" LEVEL» «LEVF.L-21 
•" ST0REa C03"UE"p "THEN" "GOTO" !NCR I

SHIFT RFTURN P0INTF.R3 FROM PARALLEL PATHS»
N j.Ol "FOR" MI *N*1 "WHILE" STOREACM]<0 "DO" N|*M| 

ii FOB« N » a'l *1 "WHJLE" STOREAr.N3"NE"0 "AND" N"NE"LAST 
"BEGIN" SWAP(Q#N) » LEVEL IaLFVEL-2» Q»aQ*l "END"»

PATH» STNODE»»GTCBEBCQl»
"COMMENT" START FIND PATH THROUGH CIRCUIT»
FIND PATH|NODE »"STNODE J S T ART IaP » P««P*H TYPE 1*0» J|«l>

NEXTIMIs0 I K * »-2 J N »»STEP*MODEI
"FOR" L » "LTNODCNI "WHILE" L"NE"0 "DO"
"BEGIN" "IF" L"MODE "THEN"

"GEGIN" Ki*K*l) L »"LIs TCN3 J
"IP" MFTNSC"IF"L>(i"THEN"L"FL3E«-L3»0 "THEN"

END") N » *"IF" N<LIM "THEN" M*1 ftELSE" 01 "END"I 
J*P "THEN" "BEGIN" HLANKI "IF" K>0 "THEN"

"BEGIN" STOREALP3 »*-1» 3TORF.BCP3 I aNODF I
Pl«P*U K|"K«l» "GOTO" BLANK "END" "END"»

START*0 "THEN" "BEGIN" "IF" NODE*P0PT2 THEM"
"GOTO" FST LINK "END"J 

M*0 "THEM" "GOTO" BACK»
STOREAC P 11 ■0 » 3T0R6BCP1» *M» METUSC"IF" M>0 "THEM" M "ELSE"-m 1|*1 
FDNODEI*NOrFI*NETCONC-H3» M | ■NOQUSt- NODE 3 I Jl*PI*P*l»
»IP« r\aO "THEM" "BEGIN" NQDuS[ NODE3»*11 "GOTO" NEXT "END" I 
"IF" M<0 "THEN«"GOTO""IF" STHOOE*EDNODF"THEN" LOOP "ELSE"PARPATHl

,p-tl"ir" P*3TART "THEN" "GOTO" "IF" NODUSCSTNODE3<0
"THEN" ARM "ELSE" RESETl 

"IF" STOREa CP3''ME"0 "THEN" "QOTO" BACKI 
NODEI*NETCCNC8TOREBCP33l "GOTO" NEXTl

«CQMH1NT* FIRST LINK TMROUSH CIRCUIT FOUND»

■*»«<!«&<



rST LINKI ! !»Kl»l.!»0! TYPEIsil
'TOR" NS*1 "STEP" 1 "UNTIL" LOADS "DO" "REG IN" MI«LOADCN3|

"TP" Mb P n RT1 "Th e n " KIsNI "!F" M=P0RT2 "THEN" LI*N "END" I 
"If" K»Q "CR" L»0 "THEN" ERRORC102M "GOTO" RESET!

"COMMENT" PARALLEL PATH FOUND IN CIRCUIT!
PAHPATHlTYPEl="lF" NODETYPECSTNODE3 "THEN" 6 "ELSE" 61 

"IF" NODETYPECEDNOOE3 "THEN" TYRE IaTYPF*l•
N|«-NODUSCEDNODE31 NODUSCEDNODE3 I «2.-Ml 
KJ»"1F" \>LAST "THEN" 1 "ELSE« 01 U *«01 
STOREa C N U b QI STOREBCN3 !SPI "GOTO" SET!

"COMMENT" LOOP fOLND IN CIRCUIT!
LOOP!TYPE!a”IF" NODETYPECSTNQDE3 "THEN" 5 "ELSE" 4»

J!»NI«Q! "FOR" Ml ■ J * 1 "WHILE" ST0REACM3<0 "DO" J|»M|
I!=STOREAC:TI»St OREBCJ3I30! "GOTO" SET!

"COMMENT" BRANCH ARM FOUND IN CIRCUIT!
ARM!TYPEI*"Ic" NODETYPECSTNODE3 "THEN" 3 "ELSE" 21 N!*QI P««Jl

"IF" STARTsO "THEN" "BEGIN" ERROR<101)I "GOTO" RESET "END"! M|»p 
I l s K U L H O l  "FOR" M!»M-1 "WHILE" M>START "DO"
"IF" STORFA[H]<0 "THEN" "BEGIN" "IF" STOPEBCMJb EDNODE "THEN" 
"BEGIN" Plb M*1I STOREACP3 I»-11 STOREBCP3I=EDN0DEl 

PI»F+1J "GOTO" SET "END" "END"I 
"FCR" H|»1 »STEP" 1 "UNTIL" LOADS "DO"

"IF" LOADCM3 bEDNODE "THEN" t. i I

"COMMENT" RESET NEV NETWORKS AND NODES STORED TO THE STORED STATE!
SET I STOREACQHsi 11 STGREBC01lsSTARTl 

RESET!STOREa C S T A R T ] I L E V E L -11 STOREBCSTART]I*-PI STOREACP3I«TYPE» 
STOREBCP1!=-ai STORFACP^l]I*KI STOREBCP*13!*LI
Nl*0! "IF« TYPE<6 "THEM" N!»l "ELSE" LFVFL! ®I.EVEL*2J 
NI«LEVEL*Nl "IF" N>MAXLEV "THEN" MAXLEV!*NI 
NI»START I "FOR" NI»N♦1 "WHILE" N<P "DO"
"BEGIN" KJb STQRFACN]» LI=STOREHCN] »
"IF" K»0 THEN" METUSC" l F" L>0 "THEN" LnELSE" -L3!»-l 

"ELSE" NODUSCL 3 I»-N END"!
"FOR" NI»1 "STEP" 1 "UNTIL" NODES "DO"

"IF" NODUSCN3>0 "THEN" NODUSCN3!»"»
"FOR" N !«1 "STEP" 1 "UNTIL" NETWORKS "DO"

"TF" NETUSCN3>0 "THEN" NETUSCN3l»0l
P|*P*2I

"COMMENT" END OF FIND PATH THROUGH CIRCUIT,

"IF" START»« "TWENM "GOTO" RUILDI

"COMMENT" NEST PATH CORRECTLY I
KI■0 J L !»LAST I Nl«STOKBACQj> 11>0 )

NEXTlI"IF" N>K "THEN" "BEGIN" "IF" N<L "t HEN" "GOTO" NFXT2 "END"J 
MI-O-ll "IF" STOREACM]<M "THEN"

"DEGIN" ERROR <103)| "PRINT" 'LINE*»NI "GOTO" NEXT2 "END"! 
K|»STORERCW3ILl*-STORERCK3! SWAP<M ,0))I!»I*1I 0|»M!"G0T0" NEXTl! 

NEXT2!MI«0-11 JIiSTQRF ACM3I
"If" J>K "AND" J<L "AND" J<M "THEN"
"BEGIN" SWAP(MiQ)I I * » I ♦1» QI«Mj GOTO" NEXT2I "END"!
0 1 »0* 11

3 < sC 11 "IF" ST0REACQ3<0 "THEN" "GOTO" PATH! Q1»Q-1> 

"COMMENT" CHECK FCP PATHS CROSSING IN CIRCUIT!



MUNUQ I  "FOR" MUN + 1 "WHILE" N<LAST "DO"
"REPIN" "IF" K"LE"M "THEN" M U K

"ELSE" "BEGIN" ERRORU04J1 "PRINT" 'LINE',N "END"
"END" "END"!c
"GOTO" I NCR! -J

u
PlNllENGI«P-tl

<•
"END" OF PATH SEARCH!

"PROCEDURE" PRINT CIRCUITI 
"BEGIN" "INTEGER" K.L.M.PI w

"PROCEDURE" BL TYPE!
"BEGIN" "SWITCH" TY !=TY1,TY 2 ,TY3,Tv4.TY5,TY6,TY7, TYÔ,TY9I

w
"GOTO" TYCM3!

TY1I"0RINT" 'MAIN LINK'! "GOTO" TY ENUI w
T Y 2 »"PRINT" 'BRANCH ARM TYRE Z*l "GOTO" TY END! 
T Y 31"P R ! N T" 'BRANCH ARM TYPE Y'l "GOTO" TY ENDI u

(m Ty4!»PBjK)T" < PARALLEL LOOP TYPE Z'l "GOTO" TY ENCI 
TY51"PR J NT" 'PARALLEL LOOP TYPE Y'l "GOTO" TY ENDI 
T Y 61"PRINT" 'PARALLEL PATH TYPE Z'l "GOTO" TY ENUl 
TV7l"PRiNT" 'PARALLEL PATH TYPE H'l "GOTO" TY ENDI<9

w
T Ya1"PR Ì NT" 'PARALLEL PATH TYPE G'| "GOTO" TY ENDI 
TY91"PR IHT" 'PARALLEL PATH TYPE Y'l uTY ENDI"END" OF BLOCK TYPE 1

"PROCEDURE" LOOCLOADJI "VALUE" LOADl "INTEGER" LOADl

<9
"IF" L0AD"NE"0 "THEN"
"PRINT" 'LOAD'iLOAD# • TYPE*,LOADTYPECl OAD3.
• FARAMETERS‘,VLOADC1,LOAD3,VLOAPC2,LOAD3iVLOADC3|LOAD3| 

PUOI "PRUT" ' ' L2 *C IRCU I T DESCRIPTION'»

u

*
<9 PREFIX!' 'll D ! G lTF(3)I FREEPOI NT(A )|

NEXTIKUST0REACP3I L 1 «STORERCP31
"IF" K<0 "THEN" "BEGIN" "IF" L<0 "t HENh
"BEGIN" H 1 »STORE AC “L 31 "PRINT" " L 3 " |  BL TYPE "END" "END" I 
"PRINT" " L ‘'iPl
"IF" K=0 "THEN" "BEGIN" "IF" L"NE"0 "THEN"

w •

9
"BEGIN" "PRINT" ' N E T W Q R K S L i ' NODES mETCOr C L3i ' TO',

w
•TRINT" ' TYPE'|NETTYPECl 3#' PAPAmETERSI,

VNETCl.L3|VNETC2iL3»VNETt3,L3,VNETC4iL3l «

0

•*ENDm "END" "ELSE" MIr K\u "THfcN"
"BEGIN" "IF" L<0 "THEN" "PRINT" ' END AT LINE',«L.' LEVEL * »»K

licci r r  il HDD f MTII 1 DniKITCD n M KlnHC l 1 HCKtHN 4V» ’ELSE” "PRINT" rOINTfcn UN NUUfc iU CiNU"
«ELSE" "IF" L"LE"0 "THEN"u nr- n V h il 1 . 1  1 1 1 il n  n T il v II t  r  no fir if ni T VQC •

W
"BEGIN" WI»KI ’PRINT' f END UF HL TTPtl

"IF" H>1 "THEN" "PRINT" • ORIßiN AT LINE *,"LI P|»P*1I
h * n h MSA h TUCK! If It HCft T M i l  K I l^TDUCATPI t 1 t I^TOPPHTPI 1

•
” 1 r ” n  \ H " T  H Ç l\ ” DCU 1 T" r\ 1 *w ! URPÄLf J 1 LI 3|WnuOkrJI
"PRINT" " L " l  "IF" M<2 "THEN"
it • till il n r> t ai v il I DfiDT 4 It i n n # IP % t •% "tEGIN" "PRINT" 'röKT X ’# LUDCM#

"PRINT" ''L'PORT 2 *» LODIL) "END"
h r  1 ocM 1 a n / 1 % il r  Ain M i

•
"cLSc" LCPCD "END1#
"END" "ELSF" "IF" K"GE"P "THEN" "BEGIN1* M|«STOREAC-STOREBCLD31

HQnhiTU t QTART OF RL TVPP 1
*

 ̂n I N f r 3 ! Än 1 Ur ’# ÜL 1 TrCI
"PRINT" ' AT LINEI,L»' RETURN AT LINE'iK "END"il R1 m i  il r* r» f M ▼ li t DCTllUM f L'Fl u IVKICi Mi *

è ELSE" "PRINT" KcTMNN r H U M  LlNe’fKI 
P|»P*1I "IF" P"LE"LENG "THEN" "OOTO" NEXT; "PRINT" ''Lì''!

II C Ki n If HP DO f MT r T eri! T T i
t

, f b N U "  U r  r K I r i T  ‘vIRLUIT#

H o u n r m i i o r i i  c c r  u  a u  ?  a b i  c c  t  Q T C D  .  R C  S F T  I  l

•



Ml»N'l®Ql "FQR" N»«N*1 "WHILE" N<UAST "DO"
"BEGIN" KI«STOREACN3t "IF" K>0 "THEN"

"REGIN" "IF" K"LE"M "THEN" M|®K
"ELSE" "REGIN" EKR0R!i04)» "PRINT" 'LINE'iN "END"

"END" "END" I 

"GOTO" I NCR?

FINI LENS* ®P"t J 
"END" OF PATH SEARCH»

"PROCEDURE" PRINT CIRCUITI 
"BEGIN" "INTEGER" K.L»M,PI 

"PROCEDURE" BL TYPE!
-BEGIN" "SWITCH" T Y I =TY1,TY2,TY3,Tv4 ,TY5,TY6,TY7,TY8,TY9I 

"GOTO" TYCH3I 
TYlt"PRINT" 'MAIN L T NK » I

' BRANCH ARM TYRE Z*»
'BRANCH ARM TYPE Y'l 
'PARALLEL LOOP TYPE Z'l

"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"

END» 
END I 
END! 
END» 
ENDI 
END I 
ENDI 
ENDI

TY2I"PRINT"
T Y 3 1"“RINT"
TY4I"PRINT"
TY5I"PR 1 NT" ' PARALLEL LOOP TYPE 
TY6I"PRINT" ' PARALLEL PATH TYPE 
TY7»"PRjNT" 'PARALLEL PATH TYPE 
TY8I"PRINT" 'PARALLEL PATH TYPE 
TY9I "PRINT" 'PARALLEL PATH TYPE Y*J 

TY ENDI "ENF •' OF BLOCK TYPE» . . . .
"PROCEDURE" LOO(LOAD)» "VALUE" LOADl rtjNTEGER" LOAD»

"IF" UOAD"NE"0 "THEN"
"PRINT" 'LOAD'iLOADi' TYPE'»LOADTYPECLOAD] i 
, PARAHETERS‘,VLOADtl(LOAD3,VLOAPC2,LOAD3,VLOADC3,LOAD3| 

PIsOl "PRIM" "L2*CIRCUIT DESCRIPTION»»
PREFIX!' M l  DIGITS < 3 )» FREEPOI NT! A > »

NEXT IK I«STOREACF’> L I = STORF.«[P] »
"IF" K<0 "THEN" "BEGIN1’ "IF" L<0 "THEN"
"BEGIN" m t «STORE AC -L 3 » "PRINT" " L 3 " »  BL TYPE 
"PRINT" " L  ‘ * ?P»
"IF" K=0 "THEN" "BEGIN" "IF" L"NE"P "THEN"
"BEGIN" "PRINT" ' NETWORK * *L»' Nn DES ' iNETCOM L3»'

NETCONC-L3» "Ir" L<0 "THEN" L»"«L»
"PRINT" ' TYPE'|NETTYPECL3.' PARAMETERS'»

VNETLX,L3.VNETC2,L3,''NETt3,L3,VNETC4,L3»
"END" "END" "ELSE" "IF" K<0 "THEN"

------  END AT LINE',«L.' LEVEL

"END" "END"»

TO * I

"END"

"BEGIN" "IF" L<0 "THEN" "PRINT"
"ELSE" "PRINT"

"ELSE" "IF" L "LE"0 "THEN"
"BEGIN" w i■K I "PRINT" ' END 

»IF" M>1 »THEN* "PRINT"
»IF» M<4 "THEN" "BEGIN"
"PRINT" ' ' L * ' I "Ir" M<2 
"REPIN" "PRINT" 'PORT 1 

"PRINT" ''L 'PORT 
"ELSE"LCD(L)"CND"»
"END" "ELSF" "IF" K"GE"P "THEN" "BEGIN® MI•STOREAC»STOREBCL33» 

"PRiNT" ' START OF '» BL TYPE»
»PRINT" ' AT l In E'iL#' RETURN AT LjNE*iK "END"
" F L S F " "PRINT" ' RETURN FROM LINE',K»

PI®P*1I "IF® P"LE"LENG "THEN" "GOTO" NEXT» "PRINT" "L2'»l 
OF PRINT CIRCUIT I

POÌNTER ON NODE'«L"END"

OF * i RL TYPE»
• ORIGIN AT LINES-LI P»»P*H 
K»«STORFACP3» LI-STOREBCP3» 
"THEN"
*1 LODCK)J 

2 *» LOD(L ) "END"

"PROCEDURE" SET VAPIA8LESI STEPiRfcSET) I
I»



ow
n«

"Pr j m T" > AT LINE « i L« » k c u h n  «1 
»Flit« •• r « I N T ” ‘ RETURN FROM LINE',KI 

PI»P*1I ''IF“ P'LE«LENfl "THE'')" "GOTO" NEXT} "PRINT" ''L*"l 
'•END" OF PRINT CIRCUIT}

"PROCEDURE" SFT VAP ! AQLFStSTfcP»RfcSET ) I

01

"VALUE" STp T «RESPT I "BOOLEAN" STEP,RESET I 
"BEGIN" "REAL" AR|

"INTEGER" P,N,P,Q» "BOOLEAN" TEST,WAREND}
VARENDI ■ "F#L8E*I Nl*0|
LOOPVaR»»"IF* STEP "THEN" LOOPVa R*« "ELSE"
"FOR" Pl»l "STEP" 1 "UNTIL" VARIABLES "DO"
"BEGIN" OlsVARNETCP]1 MI*VARPa H[P3I "IF" Q»0 "THEN" NI«N*1 "FLSE 
"BEGIN" "IF“ Q>0 "THEN" "BEGIN" AKt-VNETCM. U31

"IF" STEP "THEM" "BEGIN" TEST!-VAPC3,P3<AR|
VtlETCM, 01 i =AR*VAHC2,P] "END" "F-LSE"

«IF" RESET "THEN" VNET[M,Q3I-VAPCO,P3 
"ELSE." "BEGIN" VARC0.F3I-ARI 

VNETEM.01I"VARC1iP3 "END" "END"
"FlSE." "REGIN" AR}»VL0ADCM,-Q3l 

"IF" STFP THEN" "BEGIN" TEST :*VARC3.P3<ARI
Vl.0AUCH,«03|«AR*VARCPiP3 "END" "ELSE"

"IF" RESET "THEN" VLOADl M,«HJ I -VAPC 0, P3 
"ELSE" "BEGIN" VARC0,P3«»ARJ 

VL0AI)CM,«Q3|"VARC1IP3 "END" "END" I 
"IF" S!(IN<VARC2,r3)<0 "THEN" TEST Ia"NOT"TESTI 
"IF" TEST "THEN" VARENDI«"TRUERI 

"END" "END" l
TERHI.STPP "AMD" (N-VARIABI.ES "OR" VARENP OR" L00PVARhGE"1<')I 

"END" OF SET VARIABLES}

"PROCEDURE" TABLE HEADINGS}
"BEGIN" "INTEGER" H«N»P»OJ

"SWITCH" Hr AD I »FSTtiF5T2iFST3,FST4,FST5iFST6iFST7,FST8,FST9»
* rSTl,0,rSTUiFST12,rST13.SECl,SEO2.SEC3,$EC4iSEC5,

5PCO,SEC7TSECB,SEC9,SECÍO.SEC11,SEC12,SEC13I
DI QI TS c 2 > » "PRINT" I * L2 n  I P««0|PREF IX ( * ... ... . .

"FOR" Pl«l "STEP" A "UNTIL" VARIABLES "DP"
"BEGIN" 0I.VARSEUP3I "IF" Q"NE"0 "THEN"
"BEGIN" "PRINT" * IL ' VAR I ABLE ',PI Ml-VARPARCP3}

"IF" 0>D "THEN" "PRINT" • NETWORK»,0,#
* ■'iVNETtM,Q3

"PRINT" » LOAD '.-0.'
* *•VL0A0[M,"Q3I

"END" "END"I . .i
DIGITSd» I PREFIX«*')! "PRINT" 1 ' L2S3 »FRFQ* S2 t ' » PI-01
‘ ---  - * "THEN" "GOTO" SEC LINE I

---- k - "ELSE"

"ELSF"
#

LINE1INI-OPTIOKCP3I "IF" N-0
0|«(N*3)"DÎV"4| H|-"IF" N*l<4*0 "THEN“ 1 
P|-P*ll "GCTO* HEA0CQ3I

FST11 "PR I NT" < CHAR IMPED *,M| "GOTO" L I“'El I 
CHAR ADMIT 
INPUT IMPED

PARAMETER',M, 

PARAMETER',M,

21

*,M|
',M|

"GOTO" L I“'El I 
"G0T0" C I“'El I

INPUT ADMIT *,MI "GOTO" LINEll 
CHAIN t'.M.' 'I "GOTO" LINEll
CHAIN 2 ',M i * 

SPAR l'.M.I 
SPAR 2'iM,*

FST2I"PRINT" •
FST3|FST5l"PRINT" *
FST4|FST6I"PRINT« •

FST7I"PRlNT" >
FST6I"PRINT » I 

FST9I FST111 "PR ! NT11 *
FST10lFST12l»PR!NT« •

FST13I"PR I NT" 1
SEC LINFIPI-OI "PRINT" *lLS3'(GHZ) 'I 
LJNE2INI-OPTIONCP3I "IF" N-0 "THEN" "GOTO" TABLE ENDI 

0I-(N*1)"D|V"2I TESTl«(Q*0)"NE"N "OR" 0>20l 
P|«P*1I "IF* TEST "THEN" "PRINT" • »1
"GOTO" HRArt<Q*i>MDIV"2«-133l 

SEC1|SEC3I"PRINT" > (OHM)'I "GOTO" DEGI
9EC2ISEC4I"PRINT" * MMHO)'l "GOTO" D60I

»I "GOTO" LINEll 
»I "GOTO" LINEll 
'I "GOTO" LINEll 
*1 "GOTO" LINEll



SEC5ISEC6!SEC9»SEC10l"PRINT" ' (PU) '» GOTO* DEG )
SEC71 " GOTO " "If" N<27 "THEN" SEC5 "ELSE" SFC1»
SEC0I"GOTO" "IF" N<31 "THEN" SECZ "ELSE" SFC5ì 

SECIUSFC12I "PRINT" ' (DD> '! GOTO" LIKIE2J
SEC13J"PRINT" ' (PU) *J "GOTO" L}NF2!

DEG»"IF" TEST »THEN" "PRINT" * * "ELSE" "PRINT" * (DEG)'I
"GOTO" L I NE 2 I

TABLE ENDl"END" OF TABLE HEADINGS!

"PROCEDURE" FREQUENCY RESPONSE!
"REGIN" "REAL" Vi I AR « A I !

"ARRAY" AACO»19*R*HAXLEV3| 
"INTEGER" K.L,H,N,P,STK,STKAA| 
"BOOLEAN" PRESENT!
"BOOLEAN" "ARRAY" PRSKC1 » MAXLEV]»

"PROCEDURE" JNVJd.J)! "VALUE" 1. J I "INTEGER" IiJ!
"BEGIN" AR|»AACJ3I AII«AACJ*13I AAI:03 I»1.0/(AR*AR*AI*AI)I 

AACl3l«AR*AAC03l AACI*13i««AI*a a C03I 
END" OF ÎNVJI

"PROCEDURE* HULTJ«I#J#K>! "VALUE" !,J,K! "INTEGER" I.J.Kl 
"BEGIN" ARixAACJ3«AACK3-AACJ*13*AACK*1JJ 

4Ii»AACJ*13*AACK3*AACJ3*AACK*13!
"IF" I"NE"0 "THEN" "BEGIN" AACI3l*AR» AACI*13««AI "ENO" I

"END" OF MLLTJI

"PROCEDURE" HULAOJtI,J#K,L>I "VALUE" l.J.K.LI "INTEGER" I|J»K»L| 
"BEGIN" HUC TJ(0 iJ« K )I

A AC ! 3l«AR*AACL3l AACl*l3!»A!*AAfL*13l
"END" OF HLLAÜJ!

"PROCEDURE" ZY LOAO(NET,ZY>I "VALUE" ZYI "INTEGER" NET,ZYI 
"BEGIN" "REAL" R.LiCl "INTEGER" M| M|«NET|

"IF" H>3 "THEN" "BEGIN" RI1AAC13) L»*AAC23| C««AAC33 " 
"ELSF" "BEGIN" Ml«-M| Rl=VLOADCl,M3!

LI"''LOADC2iH3l CI=VLOADC 3 » H3 J 
MI«LOADTYPECH3| NETI»M "END"!

END"

"END"

"IF" H»1 "THEN"
"REGIN" a R !■"IF" P*0 "THEN" 0 "ELSE" 1.0/RI

*1|sH*C«0,001-("IE" L«0 "THEN" 0 "ELSE" 1,0/(H*L>)
"PNC* "ELSE" "IP" M“2 "THEN" 
"REGIN" AR I»RI

*I»«H«L-("IP" C«0 THEN" 0 
"BNC* "ELSE" AR I sA J I »0I 
AAC7Y3MAR! AACZY*13 ! «A I »

OF ZY LOAD!

"e l s e « moo,n/(w*c))

"PHOCEDURE" AADETI
"BE31 N" m ULTJ< 4,16,22!» MULTJ« 6,18,20)1

a RI«AA[ 43-AAC 63» AI I •AA C 53-AAC 73» 
"END" OF AADET»

"PROCEDURE" A TO ZHGY»
"BEGIN" N I*K*K*10I AADETI

"tF« N>4 "THEN" "HEGJN" AR|*-ARI A I I »-AI 
A A C 83|"AAC14«N3> AAC 93 »"AA[15*NJ| 
AAClOJMARI AA C 11 3 I ■ A 11
AACl23l*"IF" N«?QP"N»6 "THEN" 1,0 "ELSE" 
AAC143»»AAt24-N3» AAC153 »■AAC23-NRI

"END"I

-1,01 AAC133•«0I



" t F'H N>4 "TMtN " An|*"»pirii ***-”«* b">y »
A\C 83MAAC14.N3» AAC 9)l=AAC15*N3|
AACl03l»ARI AAC1UI«AI|
A A C12 3 I»« IF" N*2QR"N.6 «THEM" 1,0 "ELSE" -1,01 AAC13]>*0| 
AACl43l«AAC24-N3> AAC15J I»AAC25-N3J

r

Ih

•Î

MIxf'IF" M<6 THEN" 18 "ELSE" 10)*Nj I NVJ( 4, N)|
Nla«| "FOR" NI"N*2 "WHILE" M<16 "BO" MULTJl N, N, 4)1

"END" OF A TO 2HOVI

«PROCEDURE ZHQŸ TO Al 
"BEGIN" N I *K*K*10 » AADETI

AAC 6*N)J»AAC163) AAC 7*N3|"AAC173I 
AAC16-N)|«AAC223I AAC17.N3I"AAC233I 
"tF" N>4 "THEN" NI*N-8|
AAClO*Nli»l,0) AAC11*N]I»0|
A A C12-N 3 I »AH I AAC13-N3I.AII 
INVj( 4,20)1 "IF" N»4"QRN«Q "THEN"

"BEGIN" AAC 431«-AAC 4J| AAC 53).»AAC 53 "END"I 
NI.ÉI "FOR" NI«N*2 "WHILE" N<16 "DO" HULTJI N, N, 4 > I 

"END" OF ZWGY TO Al

«PROCEDURE« STACK!
"BEGIN" STKLSTK.ll PRSKCSTK3|«PRESENTI 

" ÎF" PRESENT "THEN"
"REfiIN" Ml«N*9) FOR" N|*N*1 "WHILE" N<M "DO"

«BEGIN« STKAA««STKAA*l! ÀACSTKAA3I"AACN3 "END" 
"BNP*I PRESENTI«"FALSE|

"END" OF STACKI

"PROCEDURE" RETURNI
"BEGIN" PRESENTl.PRSKCSTKJJ STKl.STK-ll 

"IF* PRESENT "THEN"
"BEGIN" NI.24I "FOR" N|«N-l WHILE" N>15 "DO"

"BEGIN" AACN3l"AACSTKAA3l STKAA | »STKAA-i "END"
"SNC*I

"END" OF RETURN)

"PROCEDURE" AANRTl
"BEGIN" "COMMENT" SET A PARAMETERS FOR NETWORK IN AACB3 TO AAC193I 

"REAL" ATT,ANG,CS,SN,COSH|SINHI 
"INTEGER" 61
"SWITCH" SS|.Ll,L2«L3,L4,L5,L6iL7,L8.L9,L10|
"IF" L<0 "THEN" LM-LI QI.NETTTPECL31
«FOR" Ml«1 *ST8P" 1 "UNTIL" 4 "DO" AAC M3|«VNETCH,L3I
"IF" Q<9 "THEN"
"BEGIN" "r0R" N|.9 "STEP" 1 "UNTIL" 19 "DO" AACMJ|.0|

AAC 8 J MAAC1431 « 1,0 "END" I 
"GOTO" S8C03I

L2UAC 83i.AAil43l.-l.0l "GOTO" Lli 
L3IM|«3 I 01*101 "OOTO" RX GB f 
L4IM|«1I 01.191

RX GBIAAC 33l.Ti001.AAC 33 I AAC 4 ] I .0 , O0LAAÎ 43!
"IF" AACM3»NB«0 "OR" AACM*13"NE"0 "THEN" INVJ( M, H>I 
AACQ3|.AAC 13«AAC 331 AACQ.1]|«AAC 23-AAC 431 "GOTO" Lll 

L9IM|>2) 01*101 Nl.ll "GOTO" RLC|
L6IMI.1I 01*101 NI.OI "GOTO" RLC|
L7 IH|*21 01.191 NI.OI "GOTO" RLCI 
L8IMI.il Ql«l2l Nl*ll "GOTO" RLC|

RLCIZY LOAD! M , 3)1 "IF" N«0 "THEN" INWJI Q. 0)1 "GOTO" Lll 
L9|ANGI«1,0/AAC33I GOTO" LI NE I 

L10IANGIR90RT(AAC3])/0,299793|
LINE IANGI •ANG.W.AAC231 OS M O O S (ANQ)| SNI"3 IN(ANO ) I ATT|«AA(4]I 

•IF" ATT.O «THIN*
"BEGIN" AAf 83I.0SI AAC 93».AAC123I.0| AAC133|*SN "END" "ELSE" 
"BEG IN" ATT I«0ill»1292546|.ATT.AAC331



LI I

"END"I 
ZOIMI all I

"IF" 
"END" or

M tpH Q>9 "THEN" ATTI«ATT«FREQ/AAC33I 
S I N M « 0 ‘.3aEXP< ATT)» ATT I »0,3*EXP ("ATT) J 
COSLI»SINH*ATT I SINHI»SINH«ATT|
AAC 83)«COSH*CSl AAC 93|bSINH*SNI 
AAti23l«S!N**CSJ AACl3]|aC0SH*SNI 
A A C14 3 |»AAC 831 AAC193 I "AAC 93 * OHIO» 
"FOP" M)aW*l "WHILE" M<*4 "DO"

"BEGIN" AACQ3l«AACMJ*AACi3l 0»"Q*1 
Qal? "THEN* "BEGIN" AAC13I»1» 0/AAC13 J "GOTO" 
SET A PARAMETERS FOR NETWORKI

"END"»
ZO "END"I

"COMMENT" START CLAlN MATRIX ANAIVSISI 
W»a6,2831.853072*FREQI
P|aSTKI»0 I ST«AAIb 23| PRESBNT|a"FAl.SE" I

ELEMENT tPlaP*ll K|b ST0REACP3I L»aSTOREBtplI
"IF" K>0 "THEN" "BEGIN" "IF" L"LE"0 "THEN"

"GOTO" "IF" K<2 "THEN" COMPLETE "FLSE"
"IF" K<4 "THEN" ARM END "ELSE" 
nrr* k iA "THEN" LOOP "ELSE" PPBRANCH 

"ELSE" "GOTO" "!F"HK<P "THEN" PPEMD "ELSE" STORE "END") 
"IF" L"0 "THEN" "GOTO" ELEMENTI

AAMULT»"IF"TPRE9EKT "THEN" "BEGIN" M|Pl2I 
"FOR" MlaM*4 "WHILE" M<24 "DO"
"BEGIN" Nt>M+2» MULTJ( 4» M» 8)1 MULTJI 6, M,l°}* „

MULADJI M. Nil2« 4)| MULADJI N. N.14. 6) END
"END" "ELSE" "BEGIN"
iipoqh mi iA cfeprt i "UNT1LM 15 MDOM

N1*N*1I AACN3 H A A C m ] hEND»I
PRESENTiaBtRUE" "END"! "GOTO" ELEMENT!

STOREINI»191 STACK I P»aLI "GOTO" ELEMENT)

PPURANCH|A TO ZWGYI Nl»7) STACKl Pl»«Ll "GOTO* ELEMENT)

PPEND»KIb STOREA[l 3) a 
MibSTQREACI *13 »

TO ZHQV) RETURN)
»IF" M"NE"0 "THEN" RETURN) NjaiS)

•6nd"'ZHGY TO A) »IF" MaO "THEN" RETURN "ELSE" PRESENT)«"FALSE") 
"GOTO" AAWULTI

LOOPIHIbKJ Kiaalr" M «  "THEN" * "ELSE" 9) A TO ZhGVI|b »;f " «ss "t h c «" ® " • ”
AAC 23 I aAAC 83*AAC103*AACl23*AAtl43) 
AAC 33I«AAC 93*AAC113*AAC133*AA1133I 

KIaM"21 "GOTO" ARM SET)

iRM EnD iM«b«STOREBCP*13i ZY LOAD!«» 2>)
"IF" M<2 "THiN" "BEGIN" M|»16| NIVlB "END

"iCSE" "BEGIN" N|al6| MIPlB »END") 
MULADJI 4, N. 2, M)) MUIADJI 6#N*4. 2,M*4)) 
N| a"IF* K<3 "THEN" 6 "ELSE" 4|
INVJ( N, N )I MULTJ( 2« 4i 8)1

ARM SETI Hi•"IP » K<3 "THEN" 10 "ELSE1
•FOR" Nia 9 "STEP" 1 "UNTIL" 1» "DO" AÀCN3»»0|
AAC 831 ■ AAÌ14 3 lai’, 01 AAC M3»"AAC 23» AACM*13lsAAC 331 
RETURNI Pla-L) «OOTO» AAMULTI

c o m p l e t e i p»«p *i »
MI «-STORE A CP 3 I ZY LOAD( •8)1 "IF* M<2 "THEN" JNVJI 8, «)10) »



ARM Sfc T i M i «" IF '• K<3 "THEN" 10 "ELSE" 12 J
"FOR" N ! » 9 "STE«>" 1 "UNTIL" 15 "DO" AA[M3Ib O|
AAC 83i»AAÉl4]l«i;0| AAC M3l*AAC 231 AACm *1]i,a a C 
PETURNI Pls-Lj "GOTO" AAMULTI

331

COMPLETE»Pl«P*ll
Ml«-STOREACP3l 2Y LOAD! M ,6)1 "Jrli 
M|«-STORER[P31 2Y LOAD( M,10)| »¡r«
AA C12 3 I ■ » A A C 8 3 I AA L133 I « AA C 9 31 a a C143|b .

M<2 "THEN" INVJÍ 8, 8)1 
M<2 THEN" INVJ<10,10 > I 
AAC 10 3 ) AAC153I»AAC113 I

"COMMENT" CALCULATE INPUT IMPEDANCES JN AAC24J TO AAC313)
MULADJ<24.16,13.18)) MULADJ<28,20,10.22)I 
MUL AD J (26,22, M 8 ) l  M'JL AD J < 30,20 , 8,16)1

"COMMENT" CALCULATE SCATTERING PARAMETERS IN AAC323 TO AAC393I 
MULADJ(33,29,12.24)) MULADJ<38,30,14,26>I 
AAC34 3 l«AAt363 l»2',O«SORT(AAC83*AAtl03)l AAC353I«AAC37JIaC)
AADETj AAEOtaARl AAC53l«AII MULTJ<34, 4,34)1 
MULADJI 6, 3.28,24)) INVJ< 6. 6)1
NI «301 "FOP" NI«N*2 "WHILE" N<40 "DO" MULTJ( N, N, 6))

"BEGIN" "COMMENT" PRINT RESULTSI 
"INTEGER" CJ 
"BOOLEAN" TEST,ODDI
"SWITCH" WR|»WR1.WR2,HR3#WR4,WR5,WR6,WB7,WR8,WR9. 

WR10,WR11*WR12,WR13|
PREFIX!' hi "PRINT" '5L m ,FREEPO!NT(S),FREQ| Pl«0l 

wRITEIN|«OPTIONtp3l "IF" NaO "THEN" "GOTO" wR JTE END)
MI a(N*1> "DfV"21 TEST|i<M‘M)"NE"N| ODDjb"FALSE"I 
P|ap*l| f)|. 21 "GOTO" XRC (M*1)"DJV"23|

WRlIOI a"IF" N< 3 "THEN" 8 "ELSE" 10) "GOTO" OUTPUT|
WR2HNVJ! 2,"I F N <  ? "THEN" 8 "ELSE" 10)I ODD I«"TRUE")"GOTO"OUTPUT| 
WR31 I NVJ( 2,"IF" N<11 "THEN" 28 "ELSE" 30)1

MULT J( 2, 2."IF" N<11 "THEN" 24 "ELSE" 2f ,  "GOTO" OUTPUT)
WR41I NV J ( 2,"IF" N<15 "THEN" 24 "ELSE" ? "  jDI»"TRUEI

MULT J ( 2, 2."IF" N<15 "THEN" 28 "ELi - 30)1 GOTO" OUTPUT)
WR5IMULTJ< 2,»tP" N<19 "THEN" 8 

"IF" N<19 "THEN" 28 
2, 4,"IF" N<19 "THEN" 
2,"IF" N<23 "THEN" 8 

"IF" N<23 "THEN" 28 
4,"IF" N<23 "THEN" 24

MULT J! 
WR6IMUL T J <

IN V J <

"ELSE" 
"ELSE"
2«
"ELSE" 10, 
"ELSE" 30)1 

"ELSE" 28)|

3 b. f 
"ELSE" 26)1

INVJ( 4, 2)1
"GOTO" OUTPUT)

MULT J( 2, 4. 2)1 "GOTO" OUTPUTI 
WR7I WR8lOlaM*M-iO) 0D0l»Mal5) "GOTO" OUTPUTl 
WR9|WR10IO»"H*M- 21 "GOTO" OUTPUTI 
WRll|WR12)Q|aM«M-iOI AR IaAAC Q 3 I AI I"AAC 0*13 f 

"PRINT" PREFIX!' *),PREEPQ!NT<!l>,
4.342944019*LN!AR«AR*AI«AI),^ h  "GOTO" WRITEl 

HR131 OI•"IF" N<51 "THEN" 32 "ELSE" 38) ARlaAACQ]) AllaAACQ*13l 
AR|aSORT!AP*AR*AI*AI)| "IF" "NOT"TRST »THEN* ARI"«ARI 
"PRINT" PREFIX!' *»,FREEP01NT(S>,

tl*AR)/(t-AR),' h  "GOTO" WR|TF|
OUTPUTIARiaAACOl) AII»AACQ*13I

"IF" ODD "THEN" "BEGIN" AR i »1000 i0*ARI AI |al000,0*6I "END"I 
"IF" TEST «THEN" "PRINT" FREBP0JNTÍ4),AR,PREFIX!' J‘),AI 

"ELSE** «PRINT" FREEP0INT!4),*QRT!AR4AR*AIPAI), 
PREFIX!« n,ALI0NFD!3,2),
"IF" ARiO "THEN" 90*SIGN<AI) "ELSE" 

!!"tr" AR<0 "THEN" iBOaSIGN!Al) "ELSE" 0) 
*97,299779S1p ARCTÍN!AI/AR))I

"GOTO" WRITEl
WRITE END I"END" OF PRINT RESULTSI 

"END* OP FREQUENCY RESPONSEl

1 tiiit nm sirm i l l ü M iiiiit ’j W I M l u a  H



"BEGIN" "COMMENT" MAIN PROGRAM»
SET NEW CIRCUIT»

d a t a i n . « 4 D b d ä t U m i n (i h(J0TQ)I ST0P|

"IT" FAULT "THRU" "GOTO" DATA IN»
Mjf» »NOT" NEWCIT "THEN" "GOTO" TABLE»
PATH SEARCH

M F " TFAULTL «TH6N" "GOTO" DATA IN» 
TABLEI SET V A R l*BLFS<"FALSE",T ALSE >» 

FREOI»FSTART»
TABLE HEADINGS»

RESPI FREQUENCY RFSPONSE»

"IF"'FRE0<FSTOP^"THEN" "GOTO" RESP,

î l ^ îS S î?  Tablai
SET VARI ABCBS<"FALSE","TRUE">»
"GOTO" DATA INI 

STOP I"END* OF MAIK PROGRAM»

"END* OF READ DATA!
"END" OF READ MAXIMUM SIZE OF CIRCUIT!

IPRINTI92I

I



PRJNT-UP or MICRO? USER FS/R0Q1/

HICR03»
"BEGIN" "COMMENT" pfioQRAM MICROS BY B G MARCHENT}

"INTEGER" SMICROl
"INTEGER" ÎNCH*N,OUCHAN,LP*EXTiI WS I 
"INTEGER" "ARRAY" ISTC113000 3 I 
"INTEGER" "ARRAY* STRINGCO» 5 3|
"REAL" AC,AT I.SC.BCI,OMb,ONE I,PI,P!2I 
"REAL" VLlGHT«OPMEP,PADDEG#CPXDBl

"PROCEDURE" DUMMY|
"BEGJN" "COMMENT" DUMMY TO ENTER SUBPROGRAM} AC t■0 f "END*I

"PROCEDURE" pCALL(pRG*EMTRY)I "VALUE" pRG,ENTRY| "INTEGER" pRG»ENTRv| 
"BEGJN" "COMMENT" fNTBR SUBPROGRAM!

"INTEGER" FaR,90m ,BL,Ip#ISiKI 
"CODE" XLDPSIST 

XLDIENTRY 
XWBT2?
X1ETASI3T
XINCEXSPPG
XRLIMSO
XWBJSONI I -iS * »0 »

"IP" SON"LEr'0 "THEN"
"BEGIN" "CrrE"XLDRILSSON 

XJILS18B
X INCSSI WS I "GOTO" PIN "END"!

PAR I *SMI CRC !
BLINKS IKt >41
NEXTH KJiK*2l "IP" K"GE"9L "THEN" "GOTO" SETI 

"IP" K"8 "THEN" "GOTO" NEXTLI 
I SI *SON*K } m»FAR*Kl
"CODE" x l d ri is 

XJIÌS219 
XBL • I * IR 
XNB;If IS 
XLDPflP 
XJIÎS221I 

«CODE» XLDPSSON 
XtNtEXSK 
XSTPSIS
x ld rspar
XtNCFXSK
XSTfiSIP
XBLI1S1S
XWBIAC
XBLUSIR
XNBl 1*13
XBLIAC
XWBlISIRl "GOTO" NEXTLI 

SETI "JP" PAR"NP*SM!CRO "THEN" "GOTO" PIN)
DUMMYl
RAR I "SON I SONMSMICRO» "GOTO" BLINKSl 

PINI "END" PRGCALl

"PROCEDURE" PP INO(PRQ)I "VALUE" PRGI "INTEGER* PRGl 
"BEGIN" "COMMENT" PINE START OF PROGRAM IN NICE TABLEI 

"INTEGER" START,RL,II START I«BU I"0 I 
"CODE" X1BTA*»TRING

• » * ft f » I I f * 1
i l i «  I.. .



f

xTNffcXjLSl
XBLlHSO
X^BI2f0
XLDILS23
XLDPSifl7
XJIi 5212
XJFJHJSSEn
XADrPlU^O
XJILS218
X*DCP«L'4

; Y ¿tS«tìo •ili»" -««TO- ri»!
;F" XUDILS2 

XtNCSSI
li XTSLDPlISI 

XJNSBFIN 
XADCSS1 
X»DPS«BL 
XJBSBNE»!

iSBFIN»
"CODE" XTETA5I3T 

XlNÉFXSPRr,
X3TPS! 
x rl ss ta p t 
XWBll*l* 

p f h d i

•PfOCEDURE» PRQUOD(ST)l "STR1NG" STJ
HB6GJN" MMTEGER" 1»

"CODE" XGETASSTRINO
XlNrEXlCSl 
XSTKS!
XGETFSST
XUD1H*Ì
XlDFlHS’
XJZSINSTR
XWBlItl

'«»i"* i“5 ' " "  •OOTO" riN ''6NÍ",
«CODE" Xl.DRS!

XLDlMSO
XSTIMS2
XUDIHS1
»TRìSSci 3 «-71091521 5TRINGC23M0I

»CODE" XOETSSST 
XLDIHS2 
XLDfiSI 
XSTIH34 
XJIÌS18»
XI NCS*14SI

STRlNGC51I«4003I
FINI END" PRGUOOI

■PROCEDURE" ZIm t «<c Ót *ZEr"°t Ó 0VÌrUCO»PÌ.ERlRUH*6* * *9 ZER01
■“ •'"'iÌSo u m Ì! “ I 5 ! K *  3 » «  * T » w *  » *E‘-,E” “
"END" ZEROJI

ZEROI



«PROCEDURE» ZERIJU.JA.ZERO) J "VALUE" A # JA i » P E A L " A,JAI " INTEGEN" ¿E*UJ 
"BEGIN" "COMMENT" SET ZERO TO 0 IE COMPLEX NUMBER A IS ZERO I 

ZERO Is"IF" a a0 "AHD" JA*0 "THEN" 0 "ELSE" 1»
"END" ZEROJI

"PROCEDURE" AMAXJ<A.J4.MAX)I "VALUE" A,JAI "REAL" A,JA,MAXl 
"BEGIN" "COMMENT" MAX IMUN ABSOLUTE VALUE OP A OR JA JN MAXI 

"RFAL" P.JF! Fl"ABS<A)l JF!*ABS<JA>|
MAXI»"IP" 2p < r "THEN" P "ELSE" J H  

"END" AHAXJI

"PROCEDURE" ASSj(Ai .1A •D » JH)l "VALUE" A.JAI "REAL" A,JA,B,JBI 
"BEGIN" "COMMENT" COpV COMPLtX NUMPER A INTO Bl 

B I ■A I JBlajAl 
"END" ASSJJ

"PROCEDURE" ADDJ<A,J4,9,JB.C.JC)»
"VALUE" 41w A » B « J B I "PIAL" A,JA. B , JH, C ,JC I 

"BEGIN" "COMMENT" TO COMPLEX A ADD B AND PLACE IN Cl 
C I « A*BI JClsJAAJBI 

"END" ADDJI

"PROCEDURE" SUBJ<A,JA,B.JB.C,JO I
"VALUE” A.ZiA.B.JBI "REAL" A > JA * B » JR > C « JC I 

"BEGIN" "COMMENT" FROM COMPLEX A SUBTRACT B AND PLACE IN Cl 
C I «A»BI JCiaJAaJRI 

"END" SUBJI

"PROCEDURE" INVJU. JA*B. J9>| "VALUE" A.JAl "REAL" A.JA.B.JBI 
"BEGIN" "COMME IT" INVERT COMPLEX NUMBER A AND PLACE IN B|

"REAL" PI p laâ*4 * JA»JA I BI«A/Pl JPla.JAZFI
"END" INVJJ

"PROCEDURE" MULTJCA,J*,3,JB,C,JC)J
"VALUE" A,2a ,B,J9I "REAL" A,JA.B,JB,C ,JC I 

"BEGIN" "COMMENT" MULT I PLV COMPLEX A AND P AND PLACE IN Cl 
C I « A «a-J*<H J-I»A*JH*JA*BI

"END" MULTJ I

"PROCEDURE" DIVJIA,JA.P,J3.C»J O  I
"VALUE" 4,:a ,B,JBI "REAL" A.JAiB.JB.C,JCI 

"BEGIN" "COMMENT" DIVIDE COMPLEX A BY B AND PLACE IN C|
"REAL" f.jFl

INVJ<B,JB,F, JF> I MULTJU. JA.P, JF,C#JC) I 
"END" DIVJI

"PROCEDURE" MODJ(A > JA•MOD)I "VALUE" A«JAI "REAL" A.JA.MODl 
"BEGIN" "COMMENT" PJND THE MODULUS OF COMPLEX A AND PLACE IN MOD| 

MODHSCIRT(a *A*JA*JA)|
"END" MODJI

"PROCEDURE" AROJlA,JAiARGII "VALUE" A|JA| "REAL" A.JA.ARQl 
"BEGIN" "COMMENT" FIND ARGUEMBNT OF COMPLEX A AMD PLACE IN ARGl 

"INTEGER" S 1 » JR I I "REAL" ANGI 
SI I"SIQN(A)I JS J I"SIGNIJA)|
ANGI""IP" Sl»0 "THEN" JS I•<0,S*PI) "ELSE" ARCTAN<JA/A)I 
"IP" St<n fcYHEN" ANGI«"IP" JSJ<0 »▼HEN* ANG-PI "ELSE" ANGPPII 
AROI»RADDEO*AN1l 

"END" ARGJI

"PROCEDURE" DBJIAiJA«CB) I "VALUE" AiJAl "REAL* A.JA.DB»
"BEGIN" "COMMENT" FIND MODULUS or COMPLEX A IN OBI 

DBl"CPXDA*iN(A»A«JA«JA>f
"END" DBJl

; . v



"PROCEDURE" L|HGTH*H,LBNO)l "VALUE- HI "INTERE«" H.LENGl 
"BEGIN" ''INTEGER" <1

"ROCE" YGETASIST 
XINDEXSH 
TLOIMSO 
YLOKILS2 
XSMLC
*ANDIL*2347 
XSTSK» LENGI-Kj

"END" LENGTH»

"PROCEDURE*'' npCI'ITtH,POINT) » "VALUE" HI "INTEGER" H.POINTI
"Be g i n" "In t e g e r " < i

"COPE" TUET AS I ST 
XIND6XSH 
YLOlMSO 
XANDILS6T
TSTSKI POJNT|»KI

rpniNTI "INTEGER" HI

"END" DPR INT I

"PROCEDURE" INREAL<FPOINT|H>I
"VAIUE" rPOINT.HI "REAL"
"COPF" XFLSFPOINT 

XGETAJISTxiNrexsH
XWFIHSOI

"PROCEDURE" PE*LOF<H|FP)» "VALUE" HI "INTEGER" HI "REAL" FP| 
"BEGIN" "REAL" Fe>OINT|

"COPE" XGETASIST 
»INDBXSH 
XFUIHSO
XWFSFPO J NT » FP|"FP01NT|

"END" REALCri

Vi
, ' > lPRGLOU(* AC IG .*)I PRGLODI'SPR

KST.R.^Sri^I^iplT^Tlf . "On- I.TCLilla.t 
I I I -  ISÎt4]l«3l J STC5 3I"41 !STC153I-4000I 
ONE I "X • 0 I CNE1I.0I PI|*3,1415926^901 PI2 «-PI*P!I 
VLIGHT I «3997930 0 01 RADDEG » "57,2’?J^’51'J0B21 
DBNEP |»0 '.1151292546497 I CpXDB |-4.342944619031 
PRGLODI1MICR03 ,')> SHJCROI■ISTClf31 
"PRINT" RUNCH<LP)i m F*'|

"BEGIN" "COMMENT" SEGMENT RFAO DATA FROH INPut STREAMI 
"INTEGER" LORD.RING,BEAD.I.J.K.H.Nl

"SWITCH" MAINWC I"SNET «SJUNCT»SPORT ,SCIRT »SZO • SWITCH MAHWL. »rRTfl *S-UT |SSPHC 4 sv ARY .SANALY,
SOPTIM,SLABEL.SDAtA .i e r r o r .slp » 
SRERUN,SENO .SNFLT ,6DELET.SLOAD i
structi

"COMMENT" SYNTAX PROCEDURES PRCHAR. NBXTCH, DATFRR,
SYNTAX, FNCWRD AND ZTYPE•
» INTEGER" CHAR.COLUMN,TYPE iINTREP»
"BOOLEAN" FAULT!

_________ ”.p,£,*■>" -------------------
mmmaÊtA



"COMMENT" SYNTAX PROCEDURES PRC^AR. NBXTCH, DATFRR, 
SYNTAX, PNEWRD AND ZTYP£!
" INTEUER" FHAR,COLUMN,TYPE,IJTREPI 
"BOOLEAN" FAULT;
"REAL" FI.REPI

• •

• "PROCEDURE" PRCHAR(CHAR)1 "VALUE" CHARI "INTEGER" CHARI
"BEGH" "INTFGPR" HI

9

•
"CODE" XGFTASSTRJNG 

MMDEXILIO
_ •

XLOSCHAR 
X aNDN1LS63 0,

• X.JNZSOUT
XLOSCHAR

9
XPUTIMS9 
XL0HS62 9
XP JT1 MSO
X JFSIN ^

5S0L TSLC > L»o2
XPJTIMSO l

0
XLOSCHAR
xputimso TB

SMMLDIL732
XPJTIMSO . ~..''t.

■’"''V1 “ T'f III 1 il
0 XPUT1MSO1

M I «0 1 OJTST»INO<STRING,M)»

1 *
"END" PRCHAPI 4
"PROCEDURE" NE*TCHI
"BEGIN* "IF* INCHAN»NE"LP "THEN"

"BEGIN" PUNCH(LP >1 PRCHAR<CHAR)| PUNCH(OUCHAN) "END" I 
"IF" CHAR»2 "THEN"
"BEGIN" "IF" 0UCHAN"NE"LP "THEN" "PRINT" «♦*!

COLUMNIPO "END" "ELSE" COLUMN 1»COLUMN*!!

0
II

1 0 9
■1 Ai-VA'iUb» 4 MC HAN/ |
■ «END” NEVTCWI

1
"PROCEDURE" DATERR(N)| "VALUE" Nl "INTFGFR" N|
"BEGIN" "INTEGER" I,J,LJ

j m c u c h a n i
PRl PUNCH(J)1 "IF" N<0 "THEN"

"PRINT" "L»*» CIRCUIT ERROR*,-N "ELSE"
"REGIN" "PRINT" "l.*** SYNTAX ERROR *,N, < - *1 

LI>11 0UTSTRIN3<8TRlNG,Li "END"1 
"PRINT" " L 1*»
"IF" U"NE"LP "THEN" "BEGIN" JuLPl "GOTO" PR "IND"I 
PUNfH(OUCHAN)1 FAULT 1■"TRUE"1 
"IF" N O  "THEN" "GOTO" FIN|
"IF* INCHAN"NE"LP "THEN"
"POP"IMl"STEP"1"UNTIL"C0LUHN"D0""PRINT"PUNCH(LP>,< *1 
"IF" INCHANPOUCHAN "THEN"«BEGIN»CHAR|P2I"Q0T0"PUB0UT"END*I 
"IF* TYPE«1 "THEN" "GOTO* RIIBOUtl 

NEXTI I1"CHAR 1 NEXTCHI
"IF" I»9 "AND" SHARPS "THEN" "GOTO" RUBOUTJ 
"IF" I"NE"27 "THEN» «0070» NEXTI 

RUBOUTI"<10TO" oataini 
FJN|"END" l5ATE«Rl

"PROCEDURE" SYNTAX(TYPES,ERR)|
"VALUE" TYPES,ERRI "INTEGER" TYPES,ERR|

"BEGIN" "REAL" FNO,FNOA) "INTEGER" NO,J,K,STS,STN,DIO|
«r o c l e a n * snegi

1 •
9

0

8 *
1 • 9

0« *

1 » •

•9 •

HI* •

II* •

■ #  "PROCEDURE* 3TNCMAI • 
■  "BEGIN" "IP* 8TN>0 "THIN" 0070" STKI



•GOTO" STK I

t

I t

"IF" 3TR = 4 "THfcN" "GOTO" F I N !
STN I s4 I STS I»STS*1» "IF" ST*<3 »THEN 
STR IUG[STS3I"0 » STRINGCSTS*l]l*40n0l 

STK I STNIsSTN-1l
"nOcF" BGET ASSTR1NG 

KPJDEXSSTS 
Yl.nSCHAR 
YANDILS63 
UGKSSTN 
XSMLC 
YARDSIMSOI

FIN» NRXTCHI "END" STKCHAI

"PROCEDURE" NUHBFRI 
"BEGIN" KI»HO|»Cl FNOAlsO»
NEXT I "IF" CHAR>15 "AND" CHAR<26 "THEN"

"REGIN" Kl*<*ll ,11 »CHAR-16 I STKCHAJ 
"IF" K<7 "THEN" "BEGIN" NO|»10*NO*JI FNOAl»NO "END" 

"ELSE" ENOAI*1U,0*FNOA*JI 
"ROTO" NEXT "ENH"» DIGI^DIG^KI
"IF" SM5G "THFN" "BEGIN" NOI»-NO> FNOA|»"FNOA "END"| 

"END" NUMRCPI

"PROCEDURE" INTEGI 
"BEGIN" RNEGI»CHAR»13I

"tF" CH*R»11 "UR"
m u m p e r I

"END" INTEGI

CHAR»13 "THEN* STKCHAI

a u p h a i
MISAI

"THEN"
"THEM"

"GOTO"
"GOTO"

ALPHA I 
ALPHA I

ENTER I STSl«STM»KI»DIGI«OI SNEG»»"FALSE"I
STRÎNr.[ni*STRlNGC23l«0l STR INQC33I»4000 I 

3LAI "IF» CHARC3 "THEN" "BEGIN" NEXTCHj "GOTO" BLA "END"! 
"ROTO" TALPHA I

NALPHA»"IF" CH*R>15 "AND" CHAR<26 
TALPHAI"tF" CH*R>32 "AND" CHAR<&9 

"ROTO" MISAI 
J » »CHAR I STKCHAI 
"IF" CHAR»5 "THEN"
"IF" K"NE"0 "THEN"
INTEGI
"IF" CH*R»14 "THEN"
"IF" CHAR»37 "THEN"
"RE6IN" STKCHAI

P N 0 I • " IF " K"NE"0 "THEN" FNOA 
"IF" SNER "THEN" -ONE "ELSE"
"GOTO" EXPONT "END"I 

"IF* CH*P«5 "THEN" "GOTO" MISSl 
IP" STSTNCO "THEN"
"REO IN" "GODE" XLDITYPES 

KANDIL12
%ST*JI "IF" J»0 «THEN" "GOTO" INTRI 

TYPE I»21 "IF" K>* "THEN* DATEHR(S)I
JNTRBPIBNO» "GOTO" NUH "END"I 

"IF* CHAR«eP "THEN"
"REGIN" TYPE I»11 STKCHAI "GOTO* PIN "END*I

MJSSI J I»CHAR I NEXTCHI
"IF" J"NE"5 "THEN" "GOTO" ENTERI 
"IF" CH*R"NB"5 "THEN" »QOTO" ENTER»
NHXTCHl "ROTO" OATAIMI

K|»K*1I "GOTO* NALPHAI 
"GOTO" MISS»
"BEGIN" TYPEI»B| "GOTO" FIN "END"» 

"GOTO" nPOINTl

"ELSE" 
ONE I



MISS* JUCHAR» NEXTCHI
«tp> J"NE"5 "THEN" "GOTO" ENTERI 
«tr» r;HAr?"N6"5 "THfcN" »GOTO" ENTER» 
MRXTCHj "GOTO" DATA1NI

P
*

DPÛ I NT 5 STKC'rl A »
INTRI FNOuFNOAl NUMBER»FNOi*rNO»rNOA*lG*(-R> » 

"!F" CHAR"NE"37 "THEN" 
EXPONTIINTER» PNOI«FNC*10»NO»

"GOTO" REAL» STKCHAI

REALI
NUMI
FINI

"END"

"GOTO" MISSl 
IJATERR (6)1

TVPE«»4I FLREP*»FNOl"IF" CHAR*5 "THEN"
»tF» DIGb O "THEN"
"COCF" KLnSTVPES 

S A NDiTYPE 
XSTSJJ

"IF" J«1 "THEN" DATERR(ERR) "ELSE"
HtF" *YPE«1 "AMD" TTPES<16 "THEN" "GOTO" DATA IN»

SYNTAX»

"INTEGER" "PROCEDURE" FNDWPD<N,ST,FRR)|
"VALUE" NiERR I "INTEGER" N,FRR| "STRING" STl 

"BEGIN" "INTEGER" J» Jl«3»
"CODE" XGETASSTRJNG 

TINDEXlLSI 
KBLI^SO 
HHRS20A 
TG5TSSST 
tldsn 
TJILS212 
XJFSHISS 
XAODILU 
XSTSJ

STMISRI FNDWRDMJI
"ir» J>0 "THEN" "GOTO" FINI 
"IF" LRR"N:"C "THEN" CATERRIERR)» 

fjf!| "EMC" rNDWPni

"INTEGER" «PROCEDURE" ZT'’PE ( PARS) | "INTEGER" PARS|
"BEGIN" "INTEGER" PARI

PAR|«ZTYFE»«PinWRD<10,'R X L SRX «
» S r LC G B C PGB PGCL * • 0 »I
"IF" RAR>5 "THEN" pARI«PAR-fl|
PAPS | ■" IF"PAR<4 "THEN" 1 "ELSE"" tF"PAR<5"THEN"2"ELSE"3|

"END" ZTVPEl

"COMMENT" DATA STRUCTURE PROCEDURES PRIOR, KEY, LOCNaM, DUMP, DEFINE, 
INSERT AND FLI*IN!
"PROCEDURE" PR!OP(R,PRI)l "VALUE" Hj "INTEGER" H.PRII 
"BEGIN" " INTEGER" <1

"CODE" XOETASIST 
X I NDEXSH
» ltimso
«L0KILS3N">>n r*
XANDILS63 
SSTSKI PRII-KI

"END" PRIORI

"PROCEDURE" KET <R) LENGTH I <DL »POINTERS I (DR)PRIORMPP»»
"VALUE" H,DL,DP,PR» "INTEGER" H.DL,DP,PR|
•CODE* «QETASI8T 

X I NDSXSM «LOILI2048 
XAODSDL 
1ADDSDP

■B - _JL

fill» I.*.



SSTIMSO
»LDSPR
dpijtihso
UDSDP
XF'lT|MS0l

"INTEGER" "PROCEDURE" LOCNAM(RlNG,NAME)I
"YAl'UE" RING,NAME) "INTEGER" RING,NAME)

"BEGIN" "INTPGSP" J.K.LI J»«ISTCRING3I
"FOR" KI®J*1 "WHILE" K«NE"R!NG "AND" J"NE"0 "OO"
"DEC IN" DRO|NT(Jf L)I "IF" ISTCK*L3«NAME "THEN""GOTO"FnUNDl 

j I a ISTCK3) "END"I JI«01 
FOUND I 10CMM|"J|
"END" LOCNAMI

"PROCEDURE" DUMP(H5? "VALUE" HI "INTEGER" HJ 
"BEGIN" "IMPGER" K.M.M.PJ

LRNGTH(H,K)| KEV(H,K,0,7)| M | »11
"FOR" NI■ I STCM*1J "WHILE" M"NE"0 "DO"
"BFGIN" LENGTHINiP)» "IF" K»LE"P "THEN" "GOTO" OUT 

"ELSE" MI*N "END")
OUTl !STCW*13 l"NJ ISTCM*J,3 I "HI

"END" DUMPl

"In t e g e r " «p r o c e d u r e" d e f i n e i d u p u Intersi (d p >priori (p r > i
"VALUE" DL.DP.PRI "INTEGER" DL.DP.PRl

"BEGIN" HINTEGER" A,I,J,K|
AI«CL*DP| Jl=ll 

SERCH| I I■IST[J*1]I
"IF" I«1 "THEN" "GOTO" NEW) LEnQTh (1,K)| K|bK-A)
"tF" K<2 "THEN" "HEGINU "IF" K"Nfc"0 "THEN"
"DEO IN" J|«I) "GOTO" SERCH "END" "END"!
ISTfJ*m*ISTCI*13| "IF" KaO "THEN" "GOTO" FOUNDl 
J I * J *A*11 KI«K»iJ KEY)JiK,0*7))
DUMP(J)I GOTO" FOUND)

NEW) II«iST[n*ll !ST[1JI»J|»I*AI 
"IF" J>RANGE(I ST,1) "THEN"
"BEGIN" "PRINT" "L*"" 1ST OFLO'l "GOTO" RUNEND "END") 

FOUNDl KEY)I.DL.DP.PP>| K | al + AI DET I Nt I ■ 11
"FOR*1 11*1*1 "WHILE" I"LE"K "DO# ISTt 131«0)

"END"DEFINE i

"PROCEDURE" INSERT)RIMG * BEAD,NAME))
"VACUE" RING,BEAD,NAME) "INTEGER" RING.BEAD.NAME)

"BEGIN" " INTEGER" I,J,K,L!
DP01NT<»EAD,L>) JSTCBEAD*L‘13l*NAMEI J|"JSTERING3Il•■RINQI 
"FOR* KIs J*1 "WHILE" K»NE"R!NG * AND" J*NE"0 "DO"
"BEGIN" DPOINT(J,L)l "JF" I8TCK*L3>NAME "THEN" "GOTO" OUTI 

11 >K| J|» l STCK3 "END")
OUT) HTCBFAB*13I«J) IS U  13 |»BEAD)
"END" INSERTI

"PROCEDURE" ELlMIN(HEAD)I "VALUE" HEADl "INTEGER" HEADl 
"BEGIN" "IFTFGIR" LH.STACKiLNEKT.NP.L,J.K.PRI 

"tF" WEADaO "THEN" "GOTO" FIN)
CHECK) LH)a*IF" ISTCHRAD3<0 "THEN" HEAD "ELSE* ISTCHEAD]I 

"IF" LH«0 "THEN" "GOTO" FINI 
"IF" ISTCCH3«GE"0 "THEN" "GOTO* FIN) STACK|*OI 
PRICR«LH,J)I "IF" J»7 "THEN" "BOTO" FINI 

NEW! DROINT(LH.NP)I NP«RLH*NRl PRIORILH.PRII LIRLHI



«
0

M F "  = "THEM" "UUTU" f i in *
c h e c k : UM:»" ir" ÏST[HP.AD3<0 "THEN" HEAD "ELSE" ISTCHEAD3 » 

M F "  UH»0 "THEM" "GOTO" FIMI
"IF" !STCUH1"GF."0 "THEM" "GOTO" FIN: STACK|"0I 
PGICH(LH,.I>: "IF" J = 7 "THEN" “GOTO" FIN»

NEW! J«OÌt)T(LH.NP>: NP»«LH*NP| PRIOR(LH.PR)I U:«LH:

■■HMOTHMI
"IF" PR»7 "THEN" "GOTO" UNSTAK»
"TF" FRAI "THEN" "GOTO" POINTS:
» tF" pR"MC"3 "THEN" "GOTO" RING! K{»LH*1|

JSTEPI JI»ISTC« + 13I "IF" J"0 "THEN" "GOTO" RI NO I
MF" ISTEJ*23»ISTCSTACK*23 "THEN" "GOTO" JQUTI 
I C O  "GOTO" J S T h P J 

JOUTI JSTCKM11 * I STC J*13| DUMP(J)»
"IF" ISTCCH*23"NE"0 "THEN" "GOTO" UNSTAKI 

RINGI K I ■ L HI ROSTEPI JI"IST[K*13I
"IF" J* 3 "THEN" "GOTO” PUINTS|
"IF" J"N E"L H "THEN" "BEGIN" K I sJI "GOTO" RGSTEP "END": 
ISTtK*m«ISTCLH*13l ISTCLH*13 I «0 I 

PO I NTS ILI-L *11
"IF" I >NP "THFN" "BEGIN" DUMP(LH)I "GOTO" UNSTAK "END": 
UNEXT:■ISTCU3: "JF" LNEXTrQ "THEN" "GOTO" POINTS»
MF" PR "NE" 0 "THEN" ISTCL 3 I »0 »
PRICRÍLNEXT,J)» "IF" J*7 "THEN" "GOTO" POINTS)
JI-STACKI STACK«"OfcFPJEIl»Il1>l ISTCSTa CK*13I"JI 
ISTCSTa CK*23I«LH| LH|»UNEXTI "GOTO" NEWJ 

UNSTAKI"IF" GTACXa O "THEN" "GOTO" CHECK!
LM»ISTCSTACK*23| Jl*STACK| STACK: a ISTCSTACK*13»
DUMP(J): "GOTO" NEW:

FJN? "END" ELIMINI

"COMMENT" CIRCUIT STRUCTURE PROCEDURES NEHCIT AND JUNCT»
"INTEGER" "PROCEDURE" NEHCIT<CIT)I "VALUF" CITI "INTEGER" CITj 
"BEGIN" INTEGER" Kl

KinOCNAMM.CIT)) "IF" K«C "THEN"
"R E G I N" Kl«DEFtNE(4|4,0)l INSERT<4,K,CI T) "END"I 
NBHCITMKI ;ST[K*2JI"K*1I ISTCK<*33 I "K*2I !STCK*4J|"K*3| 

"END" NELCÎTI

"PROCEDURE" JUNCTIHNFT,JUN,SUF)»
"VALUE" HNFT.JUN.SUFl "INTEGER« HNET,JUN.SUFI 

"BEGIN" "INTEGER" H|K,U 
HI«tSTCHNET*SUF3J 
"IF" H"SE"0 "THEN"

"BEGIN" K J■H *11
"FOR« LI"!STCK*13 "WHILE" JSTCl *23"NE"HNEt "DO" KI«LI 
nTtK*ill«ISTtL*13l DUMP<L)I 
"IF" ISTCH*23»0 "THEN" BLIM!N<H)I "END"I 
«•■tSTC 33*31 HIaLOCNAMIK#JUN>»
"ÎF«H»0"THEN""BEGIN"HI»QEFINE(3.2.3)IINSERTIK,H,JUN)"PND» 
K I «rEFI SE(0 12 11) I JSTCK-23|"HNETI 
ISTtK*13l»ISTCH*?.3| ISTtH*21l«Kl I STCHNET*SUF3 | *H I 

"END" JUNCTI

"COMMENT" CIRCUIT CHECKING PROCEDURES CHCJT AND CHOPTSI 
"PROCEDURE" CHCTT(BEAD)I "VALUE" BEADI "INTEGER" BEADI 
"BEGIN" "INTEGER" I.J«K.M#N,RtNG|P|INTl RING|¿3l 
NEXTBl RJNGI"ISTtPING*l3> 3

"IF" RINfl"3 "THEN* "BEGIN" DATIRRI *1)1 GOTO" CITERR »ENDI 
"IF" RING"SE"BBAD "THEN" "GOTO" NEXTBl 
"PRINT" '<[*•• CIRCUIT*»I8TCBEAD*53l 
JI"R INGI"BEAD*?I I NT|■O J 
"FOR" JI"I8TCJ«13 "WHILE" J"NE"RING "DO"
"BEGIN" lST t 3I"O I INT»"INT*1I "IF" ISTCJ*43"0 "THBN"

"BEGIN" DAT8RRÍ -2)1 "GOTO" JUNBRR "END" "ENDI 
1STCBEAD«03I"INTI 

JUNERB»J|"RlNOI"BBAD*ll

i t.. * » f. y." - " t » » .  i „ V «Lf & £ 21 S;iS #!f* Ht I» k»4 ft * » * * » * V& s t a r n a r
,  t  \ -



TOR" J t • ISTC J*13 "WHILE" J " J E " R11.' R "DO"
"BEGIN" I I a 0 I CPOINT<JiM>l P!«ll

"POP« KIsT "STEP" 1 "UNTJL" M "DO"
"REGIN" N»«ISTCJ*K3l "IF" N"U "THFN"

"RFG!N»DATERR< -3)» "GOTO" NETERR "END" I 
"IP" ISTCN*43>0 "THEN" ll»I*P» RI"P*P»

"PNt'11
"IP" IS T CJ*23"NE"0 "THEN" I *■I«409*I I ST CJ*M*33!■11
"END"»

NETERR* JI»RING*«Bf a0*3| K»*It»CI R * = 11
"FOR" JialSTrj*lT "WHILE" J"NE«RINO "DO"
"BEGIN" K|aK*ll Nl»ISTPJ*23l ISTCN*53»«KI

"IP" IST[M*43>0 "THEN" ll«I*P» PI*P*PI "END"!
"IF" K"0 "CR" 4>R "THEN" DATERNi -4)|
ISTC3EAD*6]|aKI I5TCBF.AD*73*aII 
I NT I a I NT>»K 1 Kl«0l JIbR1 NO|aBEAD*21 
"FOR" J* • I STt J«13 "WHILE" JHNE"RINO "DO"

.ELSE- ........... . > M < I
NTPORT*JI«RlNG»*BfAD*lJ

"FOR" J I ■ISTt J*13 "WHILE" J"IE"RIN0 "DO"
"BEGIN" DPC I NT < J i K ) I KiaKuZI 11 *-I STC J*K*43 »
"IF" I>0 "THEN"
"BEGIN" CHCIT(I)I NJ«ISTC1*63|

ajp" fjasE“K "THEN" DATERPf "6) "END" "END"I 
CI TERR I"END" CHCIT I

"PROCEDURE" CHORTS(OPTIM)| "VALUE" OPTJH| "BOOLEAN" ORTIHl 
"BEGIN" "INTEGER" T,JiK,M,Nl

"IF" ISTC5 3■* "THEN" DATERR(-21)I 
"IF" OPTtM "THEN" "GOTO" OP1I 
"IF" ISTC63bO "THEN" PAT6RR«-22)I 
N|x6l »GCTC« OUT I

OP1I "IF" ISTC93«0 "THEN" rATFRR<-2*)»
M | «61 "FOR" N|*ISTCN*11 "WHILE" N»NE"0 "DO"
"BEGIN" MI a ISTCN*2 3 I I|b5| "IF" M*2 "THEN" "GOTO" ZOP» 

H»L0CN*H(4, ISTCN*5J)*2I
"IF" ]«2 "THEN" "BEGIN" DATERR<-2*>» GOTO" OPI "END"I 

ZOPI II«;i«L0CNAH<!»!ST[N*3J)| _ amMat
"IF" Jag "THEN" "BEGIN" DATERRI-2T) I "GOTO" OPI "END»I
"tF" Hal "THEN"
"BEGIN" M»aISTCJ*23l "IF" M"NE«0 "THEN" !l»M "END" I 
H*»ISTCN*43I DPOJNT<I.K>l M»K*3*J*JI LiNaTHIJiP»
"IF" H"LE"0"OR"K>I "THEN" DATERR<*28> "ELSE" ISTCN*63«aJ|

"END"» QRIl H|«7l
OUTI "IF" ISTCN*13a1 "THEN" DATERR(«23)| M|al3TClSTC33a63l 

"FOR" N»aISTCN"l3 "WHILE" N"N|"0 "DO"
"FOR" l|aN«3•N*4 "00"
"BEGIN" 11 a ISTCIII "IF" I"LE"0 "OR" I>M "THEN" DATERRI-24) "END"! 

CHFJNl "END" CHCPTSI

PUNCH(OUCHAN) » READERUNCHAN) |
PREFIX«' Ml D IGI TS« 4 ) I
0HAR|b2| FAULT Ia"F ALSE" I "PRINT" ''L D A T A ' l ‘M  

"COMMENT" s t a t e m ekts for s y n t a x a na l y s i s and f o r m a t i o n of data
STRUCTURE i

DATA,K,W0RD»aFNDWBD«21#<N6T JUNCT PORTS CIRCUIT ZO <<
>>FR£P OUTPUT SPEC VARY ANALYSE OPTIMISE«

1
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'•COMMENT" STATÊ^NTS 
STRUCTURE»

DATAIMSYNTAX! 9, 1)1
WQRD»»FNnWRD(21.'NET

» F K E O  OUTPUT

FOR SYNTAX ANALYSIS ANU FORMATION OF DATA

JIJNCT
SPEC

PORTS
VARY

CIRCUIT
ANALYSE

zo «
OPTIMISE«

0

0)

m

0

m

m

»LABE L DATA 
» N C F AULT DELETE 

W O R D «  "THEN"

ERROR
LOAD

r e s u l t n e w r u n 
STRUCTURÉ ?)l

END «
"IF" W O R D «  "THEN"
"BEGIN" "IF" ISTC3I»0 "THEN" 1STC31I"NEWCIT(0) "END"I
"GOTO" M \ INWDCWORD3i

11NTREP I RINQI.JSTC33«2l BEAD I«LOCNAM! R ING,I)I
"COMMFNT" n et s t a t e m e n t !
SNETI SYNTAX ( 2.11)1 II------  - - _ lllkl„, . „ k,
NETNAM(SYNTAX! 7,12)1 WORO(«FNDWRD!3,'PAR CONN JUNCT i 0 ) »

"IF" WOROaO "T H C N" "GOTO" NOTWRDl 
"IF" BEA0*0 "THEN" DATPRR<14)1 
"IF" WORD«? "THEN" "GOTO" NTCONNJ 
"IF" 40RD«3 THEN" "GOTO" NTJUNT»

K I ■ I STCBEAC*23 I "IF" K«0 "THEN" K | «BEAD I u .
SYNTAX! ?,16 5 I DPOINT<K,J)l J |«J*2*1NTREP*INTREP» l ENQTH!K,N)|
"JF" J NTREP "IE"0 "OR" vi " GE "N "THEN" PATERR!17)|
SYNTAX! 4,15)1 I mREAI. ( FLREP » K*.J) I
"GOTO" NRTKANj

NTCONN i SYNTAX < 2.181! PPOINT(BEAD»M>I JIb !NTREP*2I 
"IF" INTRFf 'H.E"C "OR" J>M "THEN" DATERRÜ9)!
SYNTAX! 2,20)1 JUNCT<BEAO,INTREP,J )!
"GOTO" NRTKAH»

NTJUNTlOPOlNT!BEAC,M)I
"FOR" J(a3 «STEP" 1 "UNTIL" M "DO"
"BEGIN" SYNTAX! ?,21>| JUNCT!BEAD,!NTREP,J) "END"I 
"GOTO" NRTXAMl

NflTWRDI
•ifcGJN"

4*

fl

Ö

ft

îi

"COMMENT" RüAD NETWORK TYPE AND PARAMETFRSI 
"INTEGER" RTYP8 « RPAR,6TYPE»ECONN,EPAR,Jl 
"SWITCH" NETi«ZOMLY,CIRCUl,SERI,SHNT,TEE,PH).NETSET,

LI NE » CPL1 NE|
ECONN|»2I FPARIall RTVPK»«MI=NI"0I
ETYPE|»FNDWRU! B,»CIRCUIT SERI SHNT_ TEE PHI

» T P  ANSP LINE CPL I NE vS-1»
"GOTO" NRTtETYPE*23I

«

ZONLY( ETYPE1*01 J I »ZTYPE!EPAR)I "IF" J«0 "THEN" "GOTO" EXTPRQJ 
ECONN|alI "GOTO" SRSHI

CIRCUIISYNTAX! 7,23)| ETYPEIf-NEHCIT(lNTREP> |
SYNTAX! 2,24)1 ECONNI# lNTREPI 
EPARlaOl "GOTO" NETSET»

SERI I SHNTI SYNTAX! 8.22)1
J|«ZTYPE!EPAH)I "IF" JaO "THEN" DATERR<22)1 

SRSH| ETYPE|»64«j♦ETYREI GOTO" NETSETI 
TEEI PHlI
LINE I EPARH4I "GOTO" '„GW LI
CPL INE I ECONN | *4 I E P*RI■R * E g H
LGWLI SYNTAX! fl,251J RTYPE »•J l*FNDWRD< Zi'WL 

RPaRIvEPARi "GOTO" SRSMi
EXTPRG | PF t ND!10 W  *IF" IWBpO "THEN" D*TERR<27)I M *•I ST CIO 31 Nl«ISTCll3l

--------------  - - - - - - -----------------

LG *.26 >I

SYNTAX! B.aau IBTC123l«STRINQi:i3l ISTÍ133»»STRINQC23nSTtl43|*0l 
PCALL(10,0)1
RTYPE|Pl9Ttm3l RPARIP IST[1131 
GTVPBiaHTf 1231 BCONNI • ISTC1331 
"IF" EPAR<0 THIN" UATERR<»EPAR)I

RPARl«tSTCl43|

NETSETI6LIMIN(B»AB)I BEAD I*KI*DEKINE(BPAR*EPAR*S,EC0NN*2,2)I 
INSERT(RINO,BEAD,III I■TC8EAD*iCONN*41laiTYPEI



"ir" RTYPE«0 "THEN" "GOTO" RPa HS)
ISTC9EAD*23ImKI*DEFINE!RPAR*RPAR*3,0,1)1
!ST[«*13lnK) I STCK*23I«N) IST[K*3] I sRTYPF J 

RPARSl DPOINT(K«N>I NlaM*2l LENGTH<K,M);
"FOR" N M N * 2  "WHILE" N<H "HO"
"BEGIN" SYNTAX! 4,15)| INREAL( PLREP» K*IJ ) "END")

"END" READ NETWORK TYPE AND PAKAMFTfcRS)
"GOTO" NRTKA;,I

"COMMENT" JUNCT STATENE IT)
SJUNCTISYNTAXI 3.31U WOROl"FNDWRD< 2,'SERIES P A R A L L E L 32 ) I 

RI NGl «IST [3 3*3 I uORDl»WüRD*wr>RO-3|
NEXT JI SYNTAX( 3,33>l ORAD I«LOCNAM<R JNG,INTREP>I 

"IF" BEAC"0 'TMEN" DaTöRRJ34)j 
ISTC8EAD*43l»wORni "GOTO" NEXTJI

"COMMENT" PORTS STATEMENT)
SPORT) RINGI■I ST C3]*41 EL I MINIRING)J 
PTNUMI SYNTAX( 3,41)) RPADI»DEFI NE<0,2 ,2))

ISTCBEAD*13|aI1TCRING3l ISTCRI NGl I"BEAD)
JUNCT<8EAD.INTREP,2)I R l NG I »BE AU*1 J "GOTO" PTNUM)

"COMMENT" CIRCJIT STa TEWEYTi
SCJPTl SYNTAX ( 2, 3 > I SYNTAXU7, 4)) I SU.SJ | «NEWC I T ( I NTREP > I 

"GOTO" DATa IN)

"COMMENT" ZO STATEMENT)
SZQI SYNTAX! 3,45)» BEAI) I »LOCNAM!5, { NTRFP ) I SYNTAX ( 8,46)1 

HORPm ZTYPEU)) "IF" WO«D«0 "THFN" DATERR! 47 ) )
4 J|aj»J«3| FLIMIN(HEAD))

BEAD«»DEFINE<J,1.2>) INSERT<5,HEa D,INTREP>) IST[BEAD*33l»WORD)
K I«31 "FOR" K|«K*2 "WHILE" K"LE"J "DO"

"SEGI'I" SYNTAX( 4,48)1 INREAL(FLREP,BEAD*K) "END")
SYNTAX( 1,49))

"COMMENT" FRPQ STATEMENT)
SFREQi ELIMIN<6)) !5Tt6)l»0) Kl«5l 
NXTFRQISYNTAX<13,51)JWORDI«" IP"TYWE«8"THKN" FNpWRD<2,'STePLIN STEPLOG *.52) "ELSE" -3) 

■IF" TYPPM "THEM" FLIpFLREP "ELSE"
"BEGIN" SYNTAX! 4,S3)) FL|»FLREP)

SYNTAX! 4.54)) SYNTAX! 2,S5> "END")
BEAD!»DEFINE!WCRD*S,1#1) ) INREAL<FL,BEAD*2>I 
"IF" TYPS«2 "THEN"
"BEGIN" "IF" W0RD»l "THEN"

"BEGIN" FLI»<FLREP«FL)/INTREPI FLREP««FLREP*0,1»FL "END" 
"BLSE" "BEGIN" FL I *<FLREP/FL)♦! ONE/INTREP)|

FLRFPlP(ONE#Ofl»(FL«ONE))*rLREP "END"I 
INRFAL(FLREP,BEAD*4>) INREAL(FL.BEAD*6)I

"END" I
I ST C K*13 I »EEaD) <I"BEAD)
"GOTO" IXTrPQ)

"COMMENT" OUTPUT AND SPEC STATEMENT)
SOuT| SSPECI EL T MIN i WORD >| ISTCWORD]I»0) MlPWORD-7) R INQI«WORD-11 
NXTOPTISYNTAX! 9,61))
NEXTOPIINTREPIDI) KiaO)

W0RDI*FNDWED( 91Y ZY SPAR ZO ZIN YO «
»YfN VSWR ZYMX SPMX »,62)1

"IF" W0R0<8 "THEN* SYNTAX! 2*61)

’■FLSP" "IF" M"NE"0 "THEN" P ATEHR < 62 ) ) JUlNTREP)



••IT" RTYPE«0 "THEN" "GOTO" RPa RS)
ISUBEAD*23 l"KI"[lEr JNE<RPAR*RPAR*3,Q,1> I 
I ST [ K*13 » = M  I3TCK"23I«NI !ST[K*3 3t"«TYPE »

RPARSl DPOI NT(K.N) » N)=M*2J LENGTH!K,M)J 
"FOR" N)"N*2 "WHILE" M<H "1)0"
"BEGIN" VK T »X < 4»15>J INREAL(FLREP » K*N) "END* |

"END" READ NETWORK TYRE AND PARAMETERS»
"GOTO" NRTKA'<|

"COMMENT" JUNCT STATED JT|
SJUNCTI SYNTAX < 1,31 » » WORD* "FNDWRD! 2,* SERIES PARALLEL*,32>I 

RINQ|«ISTC3 3*3I WORD I"NURD"WORD-3 1 
NEXT J » SYNTAX( 3,33)» DEAO I«LOCNAM<R ING,jNTREP>I 

"IP" B R A H■0 ’TWEN" Da TSRR(34)I 
ISTCBEAD*43»»w OROJ "GOTO" NEXT J »

"COMMENT" PORTS STATEMENT I
SPORT» R ING I » I ST[3 3 *41 EL l MIN (RING ) J
PTNUMl SYNTAX! 1,4l>l BEAD »"DEFINE<0,2,2 ) |

ISTCBEAD*13HHTCRING3I I STCR I NG3 I "BEAD» 
JUNCT<BEAD,rJTREP#2)l RlNGI"BEAU*1J "GOTO" PTNUMl

"COMMENT" CIRCUIT STATEMENT»
SCIPTl SYNTAX! 2, 3)» SYNTAX ! 17, 4)» |ST£33|»NEWCI T!INTREP>»

“GOTO" D A T A ! N I

"COMMENT" ZO ST ATFMENT i
SZOI SYNTAX! 2,45)I BBA0|"L0CNAM!5,JNTRFP)I SYNTAX! 8,46)»

WORT I"ZTYPfc(J >I "IF" WO«D"0 "THFN" DATERRI47)I 
t Jl«:*J"3l FLlM1N < READ ) I

0EADI"DEPlNF(J.1.2>l INSERT(5,BEAD, INTREP)I ISUBEAD*33I"WORD|
K("3 » "FOR" X|«K+? "WHILE" K"LE"U "DO"

"IEGI'1" SYNTAX! 4,46)1 INREAL!FLREP,BEAD*K) "END"! 
SYNTAX! 1,49)»

"COMMENT" FREQ STATEH5NTI
SFREQi ELIMIN<6)» I3TC6TI"0 I Kl"5l
NXTFROI SYNTAX( l3|51'I

WORDI"" IP"TYRE«E"THENm FNDWRD(2,'STEPLIN STEPLOG *.52> "ELSE" 1 
"IF" TYPE"4 "THEN" FLMFLREP "ELSE"
"BEGIN" SYNTAX! 4,33)) FL I"FLREPI

SYNTAX! 4,54)» SYNTAX! 2,55) "END")
BEADI"DEFINE!WORTX-3,1,1)I INREAL<FL,BEAD*2>)
"IF" TYPE»} "THEN"
"BEGIN" "IF" W0R0"1 "THEN"

"REGIN" Fl «"!FLREP»FL>/INTREPI FLREP«"FLREP*0,1«FL "END" 
"ELSE" "REGIN" FL)»(FLREP/FL>♦<ONE/INTREP)|

PLRFP«"<ONE»0,1*(FL"ONE))*FLREP "END"I 
INRFAL<FLREP.BEAD*4>I INREAL!FL.BEAD*6)I

"END" I
ISTCK*13 l"FE»Dl <»"BEAD|
"GOTO" IXTFRQI

"COMMENT" OUTPUT AND SPEC STATEHENTI
SOuT| SSPEC» EL I MIN ! WORD )| ISTCWORD]I"01 MI«W0RD»7l RINQ|"W0RD«11 
NXTOPTISYNTAX! 9,61)1

31

NEXTOP11NTREPI«1 » KI«0 I
WORD I»njDWPD! 9 » ! ZY SPAR ZO ZIN

»YIN VSWR ZYMX SPMX ',62)1
"IF" WQRU<â "THEN" SYNTAX( 2,63)

YO «

UL3F" "IF" Mi'NE"0 "THEN" DATEKR (62)1 JI"INTREPI



•v *
•■'

***
0

rjEXTOP» iNTREPtat J Kí«1j
wof»nisftnwpD< ?,'zy spar

>>Y t M VSWR ZYMX
"IF" WQR0<8 "THEM" SYNTAX! 2,Ai)

zn
SPMX

ZIN YO 
',62)1

<<

DATEUR <62)1 JlaJNTREPl"ELSE" "IF" MI'NE"0 "THEN"
"IF" W0RD<3 '* THr'j" SYNTAX! 2,63) J 
"JF" W0R0"AE"7 "THEN"
"BEGIN" “ YN T«*X ! 8,64)1
KIo'MF" “aC "THEN" FfJDWRD < 3,'CMPX MOPARG DBARG ',65) 
"Él SE"FNBWRD(5,'REAL IMAG m o d ARO DB ',65)*41

"IF" («»S "OR" K"9> "ANO" WGRD»NE"2
"AND" W0RD"NE»9 "THEM" DATERR(66)I 

"END" "ELSF" "IF" H"NE"0 "THEN" K|«4I Ní=4»
"IF" M«0 "THEN" "GOTO" BOUTI SYNTAX! 4.67)1 

ADDSPC!FLlaFLREB l SYNTAX! 4,68)1 N)«j.O)
BOUTI BEAD5«DEFlAEfN,l.l)I !'ISERT(RING*1,BEa D,WORD>I

I STC 9EAD*3 3laJl I ST[ RE A[)*4 3 I a I NTREP J ISTCBEAD*5 3 J «K I 
"JF" M»0 "THEN" "GOTO" NXTOPT|
IMREALCFL.PEAD*6>I INREAL(FLREP»9EAD*8)I J NREAL < ONE. BEADED ) I 

WElGHTlSYI.rAXU3.61) I " )F " TYPR»4 "THEN" "GOTO" ADDSPCl
"JF" FhDWRp! 1,'WEIGHT *, 0>a0 "THEN" "GOTO" NEXTOPI 
SYNTAX! 1,69)1 INREAL<FLHEP,BEAD*!")I «GOTO» WEIGHT)

"COMMENT" LABEL STATEMENT!
SLABEL I 11»14 J
STEPp "JF" 1*24 "THES" "GOTO" NXTCHJ

I 1*1*11 tSUlllaOJ ISYCI*13l«4t)00| N|a3|
NLETTl "CODE" XGETAMST 

XtMCE'XSI
x ld j c h a r
XANCILS63
XLDKfW
XSMl C
XADCSIH30I

NXTCHi NEXTCHI NlaN-ll
"IF" CHAR»27 "THEN"»GOTO" DATa INj
"GOTO" "IF" N<0 "THEM" STEPI "ELSE" NLFTTJ

"COMMENT" VARY STATEMENT|
SVARYl ELIMIN! 9 )l ISTC93l»0| RJ,NG»o8l M|aOl 
NXTVARISYn TAX! 9,101)1
NXTVlt WORDI»FNDWRD< 3,'NET ZO ClRCUjT 1,102)1 SYNTAX! 2,103)1

"JF" W0RDB3 "THEN" "BEGIN" M I a J NTRFP! "GOTO" NXTVAR "END"I 
11■INTREBI SYNTAX! 8,107>| FNDWRD! 1.ÍPAR ',107)1 
SYNTAX! 3,104)1 BE AD I"OEF¡NE(9,1,1> I 
ISTCRING*13i«BBAn) RtMQI*BEAD|
ISTC8EAD*23l"W0RDI ISTfBEAD*3JI■I| ISTCBEAD*4JI * INTREPI 
ISTCBEAD*53HHI FL|a-„76l INRE AL !FU, BE AD *7 ) I 
FLia-FU IKRFa L<FL,BEAD*9)|
SYNTAX(13,101)I "IF" TYPE«# "THEN* "GOTO" NXTV1I 
FLiaFLREPl SYNTAX! 4,105)| "IF" FLREP<FL "THEN" DATERRU06) I 
INREAL!FL,PEAD*7)| INREAL(FLREP,BEAD*9)| "GOTO" NXTVAR|

"COMMENT" ANALYSE STATEMENTI 
SANALVI SYNTAX !17, 4)1

•IF* FAULT »THEN* QATERRU10>|
CMC IT(13TC3 3)) CWOPTS!"FALSE")I 
"IF" FAULT «THEN* »GOTO» DATAJN|
I STC 103 I «01 "PRINT" PL**» ANALYSIS'l "|
"GOTO* COMF1

«comm e n t» optimise statembnti
SOP) JH I SYNTAX < 8,ill)l PFIN DU O)

•IF" IW8*0 "TWEN» DATERR(114) | ISTC143I»0 I

A Mill 11 fi IW I il  ̂8 a # B cip n S M * « M í lí



1 ■ "-*» 'l l"  1 ■ -J- ■ ' i -Lilll

SYNTAX« 3,113)1 !STC12 3 I a INTWEP » SYNTAX(17,4>I 
CHC I T < I ST[ J 3 ) | CMOPTSCTHUE") J 
"If" F AULT "THEN" "GCTO" DATA J N »
p C A L L d o . o n  11sis t l ia 3) "irH :<o "t h e n » d a t e r r «-i>»
"IF" f a u l t «t h e n " DATERR «110)|
"PH I NT" " L  »•* OPTlMISE<L**l
"GOTO" COMP )

»COMMENT» DATA STATEMENT J
SDATAI SYNTAX« 3,81>I SVNTAXI17, 4)1

INCHANI■ TNTREPI RF ADFR((NCHAN)I "GOTO» ACCEPT|

»COMMENT» ERROR STATEMENT»
SERROHJSYNTAX« 3,82)1 SYNTAX«17, 4)1

OUCHANI»INTRrPJ PUNCH(OUCHAN)) "GOt O m ACCErTI

«COMMENT» RESULT STATEMENT»
StPI SYNTAX« 3,83)» SYNTAX«17, 4)»

LPl«INTRSP| "GOTO" ACCEPT»

ACCEPT I "PR I NT" * M ‘** ASS IGNED«L* *) G‘MAR|»2I "GOTO" DATA I NI 

"COMMFNT* RERUN STATEMENT»
SRERUNISYNTAX(17, 4)1 "PRINT" PUNCH«LP>," L2«LAST ADDR »*,IS T C13 » 

"PRINT" ''L *•* RESTART'L2 * *» "GOTO" RESTAR I

"COMMENT" END STATEMENT»
SEND! SYNTAX<17, 4)»
RUNENOI"PRINT" ®UKCH(IP),*'L 2*1AST ADDR ■*,ISTC13,'*L2*»|

"PRINT" M  L * ** R'JNEND' L * ' I STOP»

»c o m m e n t » n o f a u l t STATEMENT»
SNFLTi SYNTAX(17, 4)I T aULT»»"FALSE"» "G0T0" DATAIN»

\ «

JUNCT CIRCUIT zo 1,72 > *11

"COMMENT" DELETE STATEMENT I 
SDELET1SYNTAX« 3,71)»

WORD I«F NOWPD( 4,'NET 
"JF" WORO<4 "THEN"
"BEGIN" "IF" I3TC33»0 THEN" Da TERR(73)| WORD»«ISTt33*WORD "END"I 
SYNTAX« 3,74)» BEAD I»LOCNAM«WORD,JMTREP>»
"IF" BEAD»0 "THEN" DATERR<75) "ELSE" El IHJN(BEAD)I 
"IF" ISTC33-READ "THFN" ISTC33I»0)
"GOTO" SDELFTj

"COMMENT" LOAD STATEMENT!
SLOAD» SYNTAX« «,121)1 PRGLOD« * #10,*)»

"IF" IWS«NF*C "THEN" DAT6RR(122>» GOTO# SLOAD»

"COMMENT" STRUCTURE STATEMENTl 
STRUCT»SYNTAX«17, 4)» PUNCH(LP)» CHAR|*2|

"PRINT" '' C 2 *D*TA STRUCTURE*»
•FOR" 11*1 "STEP" 1 "UNTIL" 14 "DO"

"aRI NT" #'L*ISTC*,l,'3 ■*•ISTCI 3»
"PRINT" * » L * *» OUTSTPJNG«1ST,I)| Il»26l 

DBfcADl "IF" KISTtll "THEN«
"BEGIN" DPCINT(I.J)I JMl*JI l 6NGTH(I,K)I KI»I*Kl PRIOR«I,M)» 

"PRINT" ''L *ADDR ■* #I»DIGITS<2),
• PRIOR ■ * #M ' DPOINT » *»

"FOR" II«I*t "WHILE" I"LE"J "DO« "PRINT" I STC13 >
11■I»11 "PRINT" • DATA « *|

: .
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'•PRINT'' "L'ADDR ■»,I.DIGITS<2>.
• PRIOR =',M,' DPOINT «'I 

"POR" 11=1*1 "WHILE" !«LE"J "DO" "PRINT" 
1 "PRINT" < DATA = *|

ISUI3»

* » --- — ---r~

"PORfl 11 = 1+1 "WHILE" I "L L"K "DO" "PRINT" ISTCI 3 * 
"SOTO" C3EAD»

"END"I
"PRINT" "  f 2 "  I PUNCH( O'JCH AM ) I "GOTO" DATA I Nl

COMPÌ EXTIPISTCISTC3U63I
»e n d » segment rrac data prom input s t r e a m »

"HEGIn " "COMMENT" SCGNR«gT CIRCUIT AriAC,YSIS1 
"INTEGER" CPTION.FOBFAO.FQ.FQJI 
"REAL" FREC.W.RSUMI
"ARRAY" MlyZY.TPARCllEXT.llEXT+EXTI.ZOCllEXT+EXTil
"INTEGER" "ARRAY" ROUC1I83»
"ARRAY" 1UFCU9.11323»

"PROCEDURE" CMPXEC(AA,ELIM.R0WS,C0LS,8ACKSB,BB)I
"VALJ6" BLIM,RONS,COLS,BACKSB» "ARRa Y" AA.BBI 
"INTEGER" ELIM,ROWS,COLS» "BOOLEAN" BACKSBl 

"BEGIN" "COMMENT" T?I ANGULAR I SAT IOM OF A COMPLEX MATRIX JN AAC , 3 
FOR ROWS 1 TO ELIM USING GUASS ELIMINATION, WITH ROW
i n t e r c h a n g e s, for a sparse m a t r i x ; back s u b s t i t u t i o n
IS CAORIEM OUT, if REQUIRED. FOR ROWS 1 TO EL I Mi
THE RESULTS ARE PLACED IN ARRAY BP»

"INTEGER" I,JP,K,KR,M,N|
"REAL" PTVR.PIVIi

"COMMENT" TRJAJGULA«13AT I ON I KRI»-1»
"FOR" KI »1 "STER" 1 "UNTIL" ELIM "DO"
"BEGIN" KR I=KR*2) ACI»0l

"COMMgNT" FIND LARGEST ELEMENT FOR PIVOT ON COLUMN K»
"FOR" lI«K "3T5?" 1 "UNTIL" ELIM "DO"
"BEGIN" 4MAXJ<AAri,KB3,AAL!,KR*13.ACl)|

"IF" AC<AC I "THEN" "BEGIN" ACIp ACU NI * I "END" "END"» 
"IF" AC<*-20 "THEN"
"BEGIN" "PRINT" RUNCH(OUCHAN),'** SINGULAR'L* * I 

"GOTO" SINGLE "RND"I
"COMMENT" INTERCHANGE CODEWORDS FUR ROWS K AND N»
"IF" N" JE"K "THEN"
"CODE« XSETASAA 

XINCEXSH 
XSTRSM 
XJILS21?
KRLS16xwBtPiyn
XGETASAA 
XINCEXSN 
XSTB IN 
XJILSPH
XLDRSM
XUU S221 
XGLSPIVR 
XWBS1*
SLDPSN
xjicssan

"COMMENT" INVERT PIVOT»

i ; -

nàtisi«

■ m f=_ M

INVJ(AACK,KR3,AACK,KR*13iPIVR|PIVI)».. -ASSJIPIVR.PlVI,AACK,KR3,AAtK,KR<
"COMMENT" ELIMINATE COLUMN Kt 
11■K» "FOR" 11 •I*1 "WHILE" I"L6"RQWS "DO"
"BEGIN" 2EP0J<AACI,KR3,AAU,KR*1J,N>| |F" N"NE"0 "THEN"

I l l i i r e i R i a m U i i n



"BEGIN" «ULTJ<AAC I ,KR3,A*CI,KR*13,P1VR,PIV!,AC.ACt >1 
JRl«KR! "FOR" JR «8JR*2 "WHILE" JPKCOLS "DO"
»REGIN» ZEROJ<AA[K#JR3,AACK,JR*1J,N>I "IF" N»NE"0 "THEN" 
"REG IN" MULTJIAACK,JP3,AACK,JR*1],AC,AC I,BC.BCI>I

SyRJf AACI ,.JR3, AAC I, JR*13,BC.PCI • AACI, JR3.AAC I, JR*13 ) I 
"RMC" "END"!

"END" "ESDI
"END" TRIANQULARISATION»

"COMMENT" RACK SUBSTITUTION IF REQUIRED!
«IF» BACKSB "THRNh
"BEGIN" K I«EL I 1  KRl3K*6LIMI NjnKR-2)
"FOR" K|»K-1 "WWILE" K>0 "DO"
"BEGJN" KP»"KR-?J JPHIII

"FOR" JRI»;r *2 "WHILE" JKKCOLS "DO"
"BEGIN" ‘'ULTJI AACK, KR3,AACK,KR*1], AACK. JP3,AA[K,JR*13 ,P I VR, PI VI ) I

ARSjlPIVR.PIVI.AACK,JRJ.AACK,JR*13>I 
H»KI "FOR" I U M  "WHILE" 1 >0 "DO"
"BEGIN" “ULTJ<AAri,KR3,AA[I,KR*13IPIVH,PIVI,AC,ACI)|

SUBj<AAC!,JR3.AACI,JR*13,AC,ACI.AACl.JRj,AACI,JR*13)|
"END" "END"I

"END" "END" BACK SUBSTITUTION!

"COMMENT" TRANSFER RESULTS INTO ARRAY BB I
SINGLE!
KR I rEl. I H*EL I H | tl*OI M{.»IF" BACKSB "THEN"
"FOR" H | ■M♦1 "WHILE" M»LE"ROWS "DO"
"BEGIN" H»I*1I JR 1c 0 I Ni»KR|

"FOR" NI«N*1 "WHILE" H"LE»COLS "DO"
"BEGIN" JR I■JR*11 BBC 11JR]I «AACM.N3

"END"!

"END" CMPXEOl

"PROCEDURE" ANALY?(HC!TiJJNCTS,PORTS,AAH!X >|
"VALJE"HCIT.JUNCTS,PORTS!»INTEQER»HCIT.JUNCTS,PORTS I"ARRAY"AAMIX

"BEGIN" "COMMENT" THIS PROCEDURE WJLL CARRY OUT A CIRCUIT ANALYSIS ON 
A CIRCUIT BEAD AT ADDRESS HCJT THE NUMBER OF INTERNAL 
JUNCTIONS IS GIVEN BY JUNCTS AND PORTS GIVES THE NUMBER 
OF EXTERNAL PORTS, THE RESULTS OF THE CIRCUIT ANALYSIS 
IS STORED IN THE ARRAY AAMJXl 

"INTEGER" PI MG.MET,CONN,I,J,K,M,N,TYPcON1 
"INTEGER" STYPE.ZTYP.NETYp.EPARS.RPARS!
"BOOLEAN" 2YFXJ 
"REAL" ZCi7C! « ATT,ANG!
"ARRAY" “ATRIXCHJUNCTS,X|JUNCTS*JUNCTS]|
"SWITCH" NFTYPBI■ ZONLY ,SERI ,SHNT ,TFE ,PHI ,

TRANSF.LINE .CPLINE,SPARS ,ZPAR ,
YPAR !

"PROCEDURE" EXCWGFI
"BEGIN" "COMMENT" EXCHANGE VARIABLES TO CHANGE FROM THE PRESENT 

ÎJÛF TYPCON TO THE REQUIRED TYPCONl 
"INTEGER" IP,lP2,JiJP,JR,II 
IPl»0» I(*21 «1 f

EXNEXTI IP I■IP♦11 "IF" IP>CONN "THEN" "GOTO" FINI 
"CODE" XLDSTYPCON 

XANCSIP3 
XSTSJ 
XLDSSTYRE

0 «ELSE» ELIM» 

"END"J



EXNfcXT 1 IP 1 » I P*11 "IT" 1P>C0NN "THEN" "GOTn" PINI
"CODE" XI.DITYPCON 

XANrSI»?
'/¿STI J 
7.LPJSTYPE

%ANnSIP2
Ji'iURSSJI

IP2« * 1P2* IP2I "IF" J«0 "THEN" "GOTO" EXNFXTj 
jpi.IPMP-1 I AHAXJ(BUFCIP| JP3.8UFCJP. JP*13.AC) I 
"IT" AC<.«~? 0 "THEN"
"BEGIN" ''PRINT" PUNCH(OUCHAN)»* ** EX S!NftULAR*L")

"GOTO" PIN "ENP"I
I NV J ( B'JFC IF,JP3»RUF[ IP»JP*13»a C#a C! ) I BC»*-AC| b c i i - acii 
ASSJIAC, AC I .OUPCIP.JPJ.BUFtlP, JP*1D|
JR I * 1} "FOR" J»«1. "STEP" 1 "UNTIL" CONN "DO"
"IF" JR"NE"JP "THEN"
"BEGIN" MUfTJOUPC IP, JR3 . BUFC IP, JR*13 , BC,

BCIi8UFCIP.JR3iBUFCIP,jR*li)l JR»»JR*2 "ENPmI 
"FOR" Il«l "STEP" 1 "UNTIL" CONN "DO""IF" J"NE''IP "THEN"
"BEGIN" JR|»1J "FOR" Jl*l "STEP" 1 "UNTIL" CONN "QO"
“BEGIN" "IF" JRs.JP "THEN" "GOTU" NXTJl

HULTJlBUFri,JP3.BUFCI,JP*1],BUFCIP,JR3,
RUFtlP.JR*13.BC,BCI)I 

A CD j ( R'JP C I i JR3,BUFCI, JR*13,BC,
RCI.BUrt!.JR3,aUFCl,.IR*l3)l NXTjt JRI*JR*2 "END" I 

MULTJ< BUF Ci,JP1|RUFCI,JP*X3»ACiACIiBUFtI.JP3iBUFCI,JP*13)|
"END" I GOTO" EXNEXTI 

FIN|"END" EXCHGEJ

r IN AC.AC! FOR 
ADURESS«EPARSJ

t y p e -z t y p a nd

•5)

'ELSE"

"PROCEDURE" JHPEO)
"BEGIN" "CCHHENT" FORM Z OR 

PARAMETERS AT 
"INTEGER" JUMP|
"BOOLEAN" B8J
AC I «0 I AC 11*0 J BBI«ZTYP<6)
JUMP1■"IF" BB "THEN" ZTYP "ELSE" 7TYP- 
BR m ZYE* "EOUIV" bbi
"IF" JJMP.l "THEN" REALOF(EPARS.AC) «ELSE"
"IF" JJHp.2 THEN" HEALOF(EPARS.ACI) "ELSE"
"IF" JiJHP«3 "THEN"
"BEGIN" REALOF(EPARS»ACl)I ACII»W*AC1 «END*
"IF" JUNP»4 "THEN"
"BEGIN" REALOF(EPARS,AC)) REALOF(EPARS*2,AC I) "END" 
"BEGIN" REAL0F(EPARS*2,AC)| REALOF<EPARS*4,AC 1)I 

"IF" AC!"NE"0 "THEN" AClK«ONE/<W*ACl) J
ACH"W*AC-ACI) r e a l o e <e p a r s ,a c ) "En d "i 

"IF" B9 "THEN* INVJ<AC»ACI»AC.ACJ)I
"END" IMPECI

"PROCEDURE" STOZY(LINE)) "VALUE" LINE» "BOOLEAN" LINE» 
"BEGIN" "INTEGER" I, J,JR.KR,M,N,P#0,J2/I2J "REAL" YC.YCJI 

"IF* LINE "THEM"
"BEGIN" ACIt«FXB(«ATT>I AC|BACI«COS(ANQ)I

3CI I*ACI*SIN(ANQ>| BCI--ACI ACII»«BCI "END"I 
J 31•11 JRl*«ll KRIPCONNPCONN-ll INVJ<ZC.ZCI,YC,YCI) I 
"FOR" JI«1 STEP" 1 "UNTIL" CONN "PO"
"BEGIN" JR»«Jfi*2» KR»»KR*2|

"CODE" XLDSTYPCON 
XANDSJ2
XSTJPI J2I■J2*J2I 121*11 

"IF" P«0 "THEN" "BEGIN" QI-JRl PIPKR "END" 
"ELSE" "BEGIN" PI-JRl 01"KR "END"I 

"FOR* 11*1 "STEP" 1 "UNTIL" CONN "DO"
" REG I *i* "CODE" XLDSTYPCON

XANDST2 ________________

"ELSE"

iU !^ ii8i.isyiiiiiie.PR 8**»l‘f n'if8i* » y



XSTIMI (2t*12+121
"IF" M*0 "THEN" "BEG IN" MI»JRJ NI «KR "END1* 

"ELSE" "BEGIN" NI= JRl MI«KR "END"I
"IP" LINE "THEN"
"BEGIN" "IF" I"N6"J "THEN" "GOTO" LAI

*SSJ(OlE|ONiI,BurtI,P3,BUrCI,P*13)l 
AS3JIYC | YC I .Burn ,Q3.BUFCI,Q*13> I 
"GOTO" I END "END"I 

ASSJIBUFtltJRliBUFCIiJR+13,AC,ACI)I 
BCl»-AC| BCI I""AC 11

LAI
«SJÎBC B C l . B U m  Hl.BUrei.H.13il 
îiljlAC JACIi BUFE I»n 5»BUT11•N+l1)»
i ?r11 I sJ "THEN"* . ..... .mm m m in’’’ I  T  "  i -  J  I n c ”"
"B6UIN"BUFCI,JR 3I«BUFCI,JR3 + 0NE|

Burt I,KR]I«BUFCI.KRT+ONE "END"I 
lULTJfBLFCI,03,9UF[I,0*13,YC,Ycl#BUFCI,03.BUFtI.Q+13)!
I «Nr I "END" STEP II 
"PNC * STEP J1

CMPXEQI3UF.CONN,CONN,4«C0NN,"TRUE", BUFI I 
"END" STIZYl

"COMMENT" CLEAR MATRIX!
KI«JJNCTS+;uNCTSl 
•TOR" J K l  "STEP"

"FOR" I|"l "STEP" 1 "UNTIL* JUNCTS "DO" 
1 "UNTIL" K "DO" MATPIXCI.J3I-OI

«GOTO» AOI

•COMMENT" FORM MIXED MATRIX FOR CIRCUIT JN MaTRIXI 
RINC|«NETl»HCIT*l|
"FOR" NET I ■ISTC NET + 13 "WHILE" NET"NE"RING "Do"
"BEG N" DPOInT(nET.OONN)I CONNI"CONN-21

"CU+i|lENT" CLEAR BiFFER MATRIXI
Kl*C INN+CONNI «FOR" Il»l "STEP" X "UNTIL" CONN "DO"
"FORE Jl»l "STEP" 1 "UNTIL" K "00" HUFCl,J3l»OI

J I
"COMMENT" FORM EOlI VALENT CIRCUIT FOR NETWORKI

e p a r s i "Jp t +c o n n +4i t v p c o h i« i s t c e p a r s-i :I
NETYP|«nTtEPARS-23| IF" NETYPCO «THEN" »GOTO« CIRCUT| 
ZTYPI"NETYP*DIV"64I NETYPI■N6TYP-64*ZTVPI 

"IF" TYPC0N"GE"1 "THEN" "GOTO" NETOKJ N|"0|
AGI TYPCON|"TYPCON*4096I N|«N*U "IF" TypCON<0 "THEN"
"COMMENT" FORM BQi IVALENT NETWORK»

RP*R3l«ISTtNET+23+4| KI»RPARS-3|
"IF" ISTCK3»0 "THFN""BEGIN" "COMMENT" FORM EQUIVALENT LINK OR CPLlNFI KIrEPARSI 
WLUGI REaLOF(R»AKS,AC)I INREAL(AC,K)I RfcALOF<«PARS+2,BC)I 

REAL0F(RRARS*4,BCI> I ACI"DBNEP*BC*BCII 
REAL0F(RPAPS"4,BCI>I AC IIpBC/BOll
"IF* ZTYP«1 "THEN* ACI"AC/SQRT<BC|> "ELSE" AC1HACI/VLlQHTl
INREAL«AC.K+4)I INREAL«AC],K+6)I 
"IF* NETTP«7 "THEN" "BEGIN" "IF" K"EPa RS "THEN"

"BEGIN" Kt«K+ai RPABSI«RPARS**| "SOTO" WLLG

"END* "ELSE""BEGIN" "COMMENT" CALL SUBPROGRAM TO FORM EQUIVALENT NETWORKI 
ISTC133 I*EFARS I TSTC141l"RPAR3l 
PCALL«K,N>i

"END"I
"COMMENT" FORM MIXED MATRIX FOR NETWORK JN BUFFERI
NETOK»

"GOTO" NBTYPECNETVE+131

"END" "END" I



"COMMENT" F o rm NIXE!) MATRIX IHR NETt'o«* jri syt r e m  
NETOK»

•’GOTO« NRTYPNCNETVP*! J |

f

c f a u l t ;

CIRCUTi

ZONLYl 

SER! I 

SHNTI 

S03I

S12I

-PHI IT" PUKCi^OUCHAN),»•« CONN FAULT NETWORK *,DIQITS(6), 
I3TCEPARS-3J«* *L"I "Oo To " DATai 

ANALYS(«\FTYP, ISTtS-f'JhTYWJ,CONN,HUE) }
STYPEI*I~TC7-NBTYP3) "IF" ST^PE^fTYPCO" "THEN- EXCHGEl
u 1 R P lH lt r  aSTYPE»
"GOTO" AODPUFi 
ZYEXI*TY0CCNHNE"9I IMPEDIZTfc* I ■ I T w t C N - N B  " 'J I i r r o t i
ASSJtAC, ACI(nuFClil3.BUFCl,2J)l "GOTO’' APDBUF j 
IF- TyPCON«0 "THEN" »onn" CP AULT | KlaS-TyPCONI 
7YEXI*K* 31 IMPED) BC«»"AC| BCJIa-ACU "GPTO" S03l 
"IF" TTPCOS»3 "THE')" "GOTO" CFAULT) K|*TYPCON| 
ZYEXI*K"NE"OI IMPEDI HC I *AC I BCInACIl 
"IF" K"NB"c "THEN" "GOTO" S12|
A SS J ( AC i AC! ,RijPC1.13.BUFCli23)l ASSJ(AC»ACI.
ASSJ(BC,PCI .Hijrcl.3 3.BiJFCl.4J )l ASSJCBC.PCI.---urj

SSJtACiACI#BUF[K,J]#BUFCK,J*13) I I|»3-TYPC0NI 
M*TYPC0N-13l*0NEI BUFCTvPCON,1*1-13 I »-ONE I

HUFC2,33,BUFC2,43)I 
BUFC2il3.BUFC2,21)l

"GOTO" ADDFUFl 
JI*K*K"1I AS 
BUFCI.TTRCCM 
"GOTO" AODEIJFl

TEfcl STYPEI»0 I "GOTO" TEEXJ
PH 11 STYPEI»3 I TEEXI Jl«ZTVP"DIV"64) ZTVPI«ZTVP-64*J|

IMPED) 30 i »ACl OC I I » AC I ) ZTYP|»J| IMPED)
ADDJIAC.AC 1,0C.BCl«AC,ACt))
ASSJ(AC,AC 11 PUFC1 113 » tìUFCl)23)I ASSj(AC,ACI.HUFC2,33,BUFC2,41), 
"IF" NETYP.4 "THEN" "BEGIN" BCI--BCI BCIia-BCJ "END")
ASSJIBC,DC I,HUP[11 33 « BUFC1,43)I ASSJ<RC,PC I »BUF[2,13.BUFC2.21 
»JF» ST Y ^ N E - T Y P C O N  "THEN" EXCHGEl "GOTO" ADDBUF)
"IF" TYPOOA»n "THEN" "GOTO" CFAULTI 
"IF" TYPCOK »3 "THEN" "GOTO" CFAULTl 
REaLOF<EPAKS,AC)I "IF" TYpC0N«2 "THEN" AC|«-ACI 
BUFC2,13l«ACI BUFti,33«»"0NE/ACI "GOTO* ADDBUFI

TRANSFI

LINEI
CELINE)

C P U

"IF" K"NE"0 "THEN"
"FOR" 11*1.2 "DO" . ........
"FOR" Jl*l * 3TBP" 1 "UNTIL" 4 "DO" BUFfI*2.J 3 | *8UPCI,J3I 
EPARS|»EPAPS*8I K I ■ 1 J "GOTO" CP2I 
"FOR" H*1.2 "DO"
"FOR" Jl»l "STEP" 1 "UNTIL" 4 "DO"
"BEGIN" NI»J*4I

* END"I 
•CODE"

SPARSI

ZPAR) 
YPAR I

'  *• I »  I •** » N l - J * " * !
ACliBUFCM, J3*BUPCIiJ3I AC 11"BUFEM,J3-BUFC11J3I 
atjFC I ..ni»DJFCM,N3|«0,5«ACI BUFt M , J3 I *BUFC I, N3 I "0 .
CONK I*4 I 
XLDSTYPCON 
XANfilLSI
X3TJSTYPEI STYPE IM*STYPE*8TYPE I 

"IF" STYPE"N5"TYPCON "THEN" EXCHOEl "GOTO" ADDBUF| 
REALOF«EPARS,ZC)l REALOF<EPAR8*2,ZCl)i 
EPAR3|*EPARS*4I "GOTO" MOVEl 
STYPE|*0 I »GOTO" MOVEl 
STYPEI»-1 » m o v b i k i *c o n n *conni 
"FOR" 11*1 *«TBP" 1 "UNTIL" CONN *1)0"
"FOR" Jl*l *STBP" 1 "UNTIL"
"I
■l.
"GOTO" AODfiUFI

S*AC I

f o r - j i *i *s t b p " i "ijwTii « u un«.

"COMMENT" ADD 9UfFE« TO fULL MJXED Ma TR!X|

n,Mj

IM— HmMUlilllMI l a .

I

$ fcl ilSil MH{ IIJIMïNf * i! Ji



AnnHlTl ll»NIFT*?l * F 0 F * 11*1 "STGP" 1 "UNTIL" CONN "00" ADDBUf.JI-NST*2l FOR ,3 I^STC ISTt J 3 * «  "END")
■•FOR" 11*1 flS^RP" 1 "UNTIL" CONN »110»
"FOR" Jl»l "STEP" 1 UNTIL" CONN "1)0"
"BEGIN" M|«ROWC13» N«*ROWtJl»

APr)'(MATR!XCMiN3»l''ATPIXtM#N',,13iRUF[I«K3«
“ BUrtI.A*13.HAT«l«HlH3,MATPIXCHtN*l3)l

"END"I

"END" SET UP MI NET MATRIX IN BUFFER FOR S1NGLF NETWORK)
"COMMe NTJ^REDUCG^K ATR t X^TO^F XTfcRNAL^PORTS^FOR^dRCdT^£N^AAM I )

"COMNENT^FORM^CHARAUTER^STlC^lMpEDANCES OR ADMITTANCES,

FOR»’li*i'"STFP»3i "UNTIL" EXT "DO"

-,a#,,".;K!«,5,K!!s:.3s:; z ^ . - is^ n e ^ ,  z t e x . - f a l s e -.
1M p EOI NET I« IST[NET*13 "END") 

ASS;<AC.AeI.ZO[J3.ZOCJ*l3>l J H > * »
"END"I

.COMMENT. SET 0» EDITIONS «HO SOWVE TO GIVE «C.TTERI»« P.R.METERS, 
TYPCONI■ I STCWC!T*73 I MI*K|»1I NI»fcXT*EXT*lI 

"FOR" Jl»l "STEP" 1 "UNTIL" EXT "DO"
"BEGIN" "CODE"XLD»TYPCOM 

XANtJK 
XSTISTYREl

"FOR" D * 1  "STEP" 1 UNTIL" EXT DO"
"BEGIN" ASSJ<KIXZYCI#N3» N l X Z T t I A C i A C l )I 

ASS:<ZOCM3,ZOCM*13|ZC.ZCI)I
"JF" STYRE*0 "THEN"

.CH.BCI...CI.TCI, 8C..AC.TC EMC- 
"ELSE" A9SJ (ACiACI»BCt0d)I

•b e q i n "Eb c i »a c i «zcii b c i »«-a c*zcii z c i »«a c i *zci z c j -a c .zci
ACt"BC*>ZC) Act I ■E)C|"ZCI I BCI"BC*ZCI BCII "RCI *ZC 11 
"tF* I«J "THEN* "BEGIN" AC|«AC*ONEI BC|»BC«ONE "END")

"END"I
ASSJ<AC,ACi.BUFCIiH3.B'JFC J,N*13) •
ASSJIBC.BCI,BUR Cl,N3,BUFCI|N*13>)
"END" STEP II 

K ) "K*K) M)«H"2) Nl»N*2)
"END" STEP Jl

CMPXEO(BUFiEXT,BXT,**SXT,"TRUB"»8PAR) I

:Jm i J»Th !:IS92?o r ! 1 ; 5 i ,,̂ e ^  x -u n t ,lk e x t -no»
eEG,N H 11 "BEGIN" 9 U F U . I 3 ‘«SQRT(Z0CH3)) MI"H*8 "END"I

M|«l) "FIR" J«»l "STEP" 1 "UNTIL" EXT "DO"
M OCQ I fJ M
"TOR" I•»1 »STEP" t "UNTIL" BXT "DO"
"IF* INE"J "THEN*
"BEGIN" ZCl«BUF£liI3/BUFCliJ3| 

r p a bP!.w3l«ZC«8PARt!1*31



J  I  *  J .

"BEGIN"
•TOR" liai "ST3P" 1 "UNTIL" 6XT "DO" 
"IF" INE"J "TH9NH 
"BEGIN" TC I«BU? C1 1 I3/BUFC1,J3l 

SPARC!,«3laZC*SPAHtl ,H]1

H I ■  1 1 "

3PARCI,N*l]|»ZC«SPARCI,M*l] " 6 N D " I M|»M*2 "END|
"END"I

FIN» "END" CIRCUIT ANALYSIS PROCEDURE ANALYSl

"PROCEDJRE" OUT"UT(OPTION)| "VALUE" OPTIONj "INTEGER" OPTIONI 
"BEGIN" "INTEGER" I.J.K.L.MODl

"SWITCH" WRI■WRl.WH2,WR3iWR4,WH5,WR6,WR7,WR8,WR9l

"PROCEDJRE" p r h o d f j
"BEGJN" "COMMENT" OUTPUT RESULT IN CORRECT MODE ON LPI

"IF" MODaO "TH3N" "PRINT" FREEPOI NT(5) , * '.AC,' * "ELSE"
"IF" MOD"! "TH?N" "PRINT" AC,PREFIX!' J'l.ACl "ELSE"
“BEGIN" "IF" M0D«2 "TrEN" MODJ<AC,AC I,DC) "ELSE" DBJ(AC,AC I,RC)i 

ARQj(AC,AC I,BCI)I"PR I NT"BC,SAMgLINC,ALIGNED<4,2),BCI"ENB"I
"END" WRITEI

"PROCEDURE" PR»RAY(ST,HAT)| "STRING" ST» "ARRAY" MAT»
"BEGIN" TCALPD! 6) I D!GJTS(2>I "PRINT" "L2' ',STl 

"IF" H0D»1. "THEN" "PRINT" 'OMPX* "ELSE"
"IF" MO"a ? "THEN" "PRINT" 'MODARG' "ELSE" "PRINT" < DBARG' | 
"PRINT" • AT FREQ * *,FREEPO!NT<S>,FRE0*«-9,‘ GHZ*»
KI af!) "FOR" Jl"l STEP" l "UNTIi* FXT "DO"
" REG IN" "IF" K»A "THEN" "BEGIN" Kl«3l "PRINT" " L S 3 " " E N D "  

"ELSE" K»»K-ll "IF" MOD»i "THEN" "PRINT" " S S " l  
"PRINT" " S U P P O R T  «',J END"»

"FOR" I I"1 "STEP" i "UNTIL" EXT "DO"
"BEGiH" "PRINT" " U R o R T  ■*,!» KI"4J 
"FOR" JIb I "STEP" 1 "UNTIL" EXT "DO"
"REGIN" "IF" K»0 "THEN"

"BEGIN" K|«3I "PRINT" 'M.S11'* "END" "ELSE" K|«K-1I 
LJ■J*J»1» ASSJ(MATCI,L3.MATCI,L*13,AC,ACI>»
PRMODE "END" "END"»

"PRINT" '<L?**>
"END" PRARAYI

l b

WR11 
WR2I 
WR31 
WR5» 
WR4 I 
WR6I

WR7»

WR8I 
WR9 »

I »» I STCORTI ON*3 3 I J » ■ I ST COPT I0N*4 31 JjiJO-1» 
K|«ISTCO"T|ON*23» mOD|RISTCOPTION*53» "GOTO" WRCK3I 
ASSj(rtIXZYtI,j3,MtXZYCI,J*13.AO,ACI)l "GOTO" WRJTEl 
ASSJ<SPARCI,J3,SPARC I,J*l3,AC,ACI)I "GOTO" WRITE» 
a SSJ(Z0CJ3.Z0Cj *13,AC,ACI)I "GOTO" HRiTEl 
INVJ(ZOCJj .ZOCj *13,AC,ACI)I "GOTO" WRlTEl

MULT J(ZOCJJ,ZOCj*13,SpARCl,J3,SPANCI,J*13,AC,AC!)|
AC I ■AC*Z0 CJ 3 I *C! I»ACI«*Z0CJ*1J|
SUBJ <ONE,OKEI,SPARtl,J3,3PARCl,J*13,BC,BCJ)»
"IF" K*4 "THEN" DIVJIAC,AC I,BC.BCI,AC.AC I)

"8L8E" D!VJ(BC,BCl,AC,ACI,AC,ACl)l "GOTO" WRJTEI 
MODJISPARCf,J3.SPART I,J*13,AC)J 
AC I ■ ( ONE * AC ) / ( ONE*» AC ) | "GOTO" WRITE»
PRaRAYI'ZYMX *,H IXZY)I "GOTO" WRFJNl 
PRARAYI'SPPX '.SPARII "GOTO* HRFINI

WRlTEl "IF" M0D44 «THEN» PRMODE "ELSE"
"IF" M0D*6 "THEN" ACirACJ "ELSE"
"IF" M0D«7 ATHEN" MODJCAC,ACJ,AC) "ELSE" 
"IF" MOD«* »THEN" AROJ<AC,AC I,AC) "ELSE" 
"IF" MOOR« «THEN" DBJ(AC,ACI,AO |

WRFjNl "END" PROCEDURE OUTPUTI

; 11 ti k t II Ml iW III IM Vtfll 11 # fl »8ilj Jî



PUNCH(IP)i
"IF" ISTC103"NG"0 "THEN" «GOTO" OPT IM» 
"PRINT" " 1 2 * ‘| IUSJ«19> OUTSTRING(IST, IUS>J 

FQI-ISTtJSTC?3*33-8l "If" FG<0 "THEN«
"REGIN" «COMMENT« PRINT TABLE HEADINGS»

"INTEGER" OPTION,I,J.K)

SLlNEllOPTIONI»tSTCOpTiriN*13l " I f  OPTION-0 « THFN "GOTO" ¿ECU 
I I » ISTCOPTION*3 3I JI s ISTCGPTION + 4 3 I K I » !STCOPTION*2 3I 
"GOTO" "IF" K<4 "THEN" LINE1CK3 "ELSE" SLINEll

FST1I 
FST2I 
FST3I 
FST4I 
FST5I 
FST6I 
FST7 I 
SECL!

"PRINT"
"PRINT"
"PRINT"
"PRINT"
"PRINT"
"PRINT"
"PRINT"
"PRINT"

"GOTO" SLINEll 
"GOTO" SLINE1J 
"GOTO" SLINE1» 
"GOTO" SLINE1» 
"GOTO" SL1NE1J 
"GOTO* SLINEll 
*1 "GOTO" SLINEll

«„v, ..... r_ 0PTI0N|«6|
SLINÉ2I0PTI0NI«ISTC0PTI0N*13» "IF" OPTION-O 

I|»ISTCOPTtON*23I JI«ISTtOPTION*53l 
"GOTO* "IF" !<« "THEN" LINE2CI 3 "ELSE* SL INE2!

WNITZYIKI-OI FOR" Il«3,4 "DO"
K|-K*ISTCISTCI9TCISTC33*43*ISTC0PT!0N*I33453I
"GOTO" UNITSCK*2*J3I

MIXED
SPAR M . J I  
CHAR IMPED',II 

INPUT IMPED', I| 
CHAR ADMIT», 11 
INPUT ADMIT*, 11 

' VSWR*,I,' 
"LS3'<GWZ> ' I "THEN* "GOTO" FINMDl

UNITII "PRINT"
UÄIT2I "PRINT"
UNITS« "PRINT"
UMIT4 « -PRINT"
UMIT5» "PRINT"
UPIT6I "PRINT"
UNIT7I "PRINT" 
riNHDl "PRINT"
"END" PRINT TABLE HEAOINGSI

• (OHM) *|
• (OHM) (DPG)'I
• (PJ> *1
• (PU) (DEG)'|
' (MHO) *1
• (MHO) (DBG)* I
• (OB) (DEG)'I
" C " )

"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"
"GOTO"

SLINE2I
SLIME2I
SLI*'E2)
SL1NE2I
SLINE2)
SLINE2)
SLINE2I

FOticAui-51
NXTFROir0REAUl«ISTCF09EAD*13) "IF" FQBEAD-0 "THFN" "GOTO" DATA«

REALOF(FOBS AD*I,FRSO)I
ANALI WI*PI2-FREC| ASALVS(ISTC33,ISTUSTC33**3,EXT,MIXZY)I

"COMMENT" PRINT RESULTS)
OPT I ON I-6) PREFIX«' *)) FREEPOJNT<4>)
"IF" F Q O  ‘•THEN" "PRINT" FREEP0lNT<5) .FRP0---9I 

"FOR" OPTION|«ISTiOPT!ON*lJ "WHILE" OPTION"NE»0 "DO" OUTPUT(OPTION) |
•PRINT" " C " l
LENGTH(FflBFAD,OPTION)) "IF" 0PT10N>3 «THEN"
•BEGIN" REAL0F(FQBEAD*4,ACU RBALQF(FQ|EAD*4,ACI)I

FRECI-"IF" 0PTI0N<6 "THEN" FREQ*AC "ELSE* FREO-ACI 
"IF* FR?Q<ACI "BQUIV" AO>0 "THEN" "GOTO" ANAL)

"END"I
"GOTO" NXTFRQI

"COMMENT" ANALYSIS FOR OPTIMISATION)
OPTIMI ISTC123I-ISTC123-1) "IP" ISTtl23<0 "THIN" GOTO" PRVARYI 

OPT I ON I-7) ESUMI-O) SCALED«*))
"FOR" OPT ION|■ I STtOPT I ON*13 "WHILE" OPTJON"NE*0 "DO"
"BEGIN" REALOF(OPT fON*6,FR£0)| W|«PJ*«FR60I



u r  ' i n *  i  o  i u  i  e  j

OPTION»*?} FSUM ! *0 J SCALED(6)I 
«FOR« OPTI3NjanTCQPTION*13 "’NHIl.E" OHTION"Nfc«0 
«BEGIN« REALQF(OPTtnN*6,FRG0)J W»*PI2»FRE0S

«DO"

ANAL VS < I1TC3 3, ISTC-iSTC33*8 3,EXT,MIXZY) I
OtjTP JT( OPTION ) I RFAl OF<OPTION48, AC!) » ACIBAC-ACI»
"IF" ACI'NF"0 "THEN" AC»=AC/ACl» I UREAL<AC,OPT 10N*12)» 
REALOF(ODTto'J*10.ACI >» EsUM«»ESUM*ACl*AC*ACl 

«END« CALC OPTIONS FOR SPEC}
"PRINT" '*• ESLM *',ESNM,««l**l 
INREAL<ESUH,13)»

"COMMENT" CALL OPTIMISATION PROGRAM I 
PC ALL(1011)! «GOTO» OPT J M|

"COMMENT" PRINT VALUES OF VARIABLES»
p r v a r v i "p r i n t " M i 'v a r i a b l e  v a l u e s u ,**»
OPTlON t *8 i "FOR" CPTION|«IST[OPTJON*13 "WHILE" OPT ION"NE"0 »DO« 
"BEGIN« F0BEADI»ISTC0PTI0N*6]» "IF« ISTCUPTION*23«l «THEN"

"BEGIN" pQl»IST[rOBEAD*23| "IF" FQ"NE"0 »THEN« FQBEAD I*FO 
Fa»»ISTnPTION*41l DPOINTIFOBEAD.Fni) I 
FQBEADI*P0BEAD*F0I*2*F0*FQJ r e a l o f «f q b f a d ,a c > »
«PRINT" 'CITMSTtOPT!ON*53l 
"IF" ¡STCOPTION*23»i "THEN" "PRINT"
"PRINT" ISTtOpTI ON*33,1 PAR'.FQ,^

"END" PRINT VARIABLES!
"GOTO" DATA!
«END« SEGMENT CIRCUIT ANALYSIS»

"END" PROGRAM MICROS RY B G MARCHENTj

4PRI NT|54|

»END»»

NET ' "ELSE" "PRINT"« *0 '» 
'|AC|^«L"|

! #

CPU TIME » 0000 36,505
i:

MM



PRINT-UP OF HJCID USE* f s / r o o i /

DC 3
IL HIC3D
FC PC
IS 3D
DC 3
FC " " T ,
IS F STEPS 1
rc 3
is 1DISPLC1120013
f l PRGLODi'
IS MJC3D
DC
FL RESTARt
IS FSTEPSl*0 j
FL DATA!
FL STRUCT
IS .SDISPL
FL DATA INI
FC = 2
cs 2
FC DCR
IS DISPLAY '
DC
f l STRUCTl
FL "END"
FL "PRINT"
F B
IB

s d i s p l i s y n t a x u -». 4>i
"PRINT" ''L * **

n|F" FSTfcPS*0 "THEN" "GOTO" D A T AINI 
DISPLAY PLOT 'L * ' I "GOTO" PLOT I

FL "ARRAY"
PC 33
is ,AAC0IEXT«-EXTM*FXT*EXT3
FL ADDBUFi 
FL CMPXEQ(BÜF .
FL "END"I 
IB

HBEGJN"T"COHMENT" TRANSFER RESULTS TO CHANNEL 251
DCHECK(21)1 AAC33I«FRE1J 111*31 K»«nXT*EXTS NJ«K»EXTI 

J|*l "STEP" 1 "UNTIL" K "00"
"REG IN" MI * 1 * 1 i AAtH3!«£OCj3 "END"I 
11*1 "STEP" 1 UNTIL" EXT "DO" 
j I a 1 "STEP" 1 "UNTIL" * "DO"
"REGIN" M !*H*1 I AAtH3l.SPARtI.j3l 

AACP*N3 I.MlXZYCl,J3 "END"I
MI«RANGE IAA,1>I DWRITE(25»AA.O.H)| FSTFPSI.fSTEPS*1I

t r a n s f e r  r e s u l t s to w o r k f i l e  c h a n n e l  251

"FOR"

«FOR"
"FOR"

"END"

PL
PC
IS
PC
IS
DE

"END" PRINT TAELF 
I « I
DOPEN(29,0.0)» FSTEPS!*0| 

0" "
"BEGIN" DCHECK(?5)S "GOTO" DATA "END"I



FL "END" PRINT TAFLF
re »»I
i s  d o p e n< 2 9 , o , g >» r s T E P S i = n i
re o""
IS "BEGIN" DCHECK(25)8 "GOTO" DATA "END"! 
DE

FL "END" SEGMENT 
!B

PLOTI
"BEGIN" "COMMENT" SEQUENT PLOT RESULTS ON CRT DISPLAY!

"INTEGER" "ARRAY" OUFC1 1 10003,LABE 1 » 03 I 
"INTEGER" GRAf'M.PLOT.GRID,OPTION,MODE,

indi . i n d j .f :j,x s t e p ,x n o ,y s t e p ,y n p , I, j .k .li
"REAL" XLOW.YLOW.XHIGH.YHlOH.XINC.viNC.XSTART.YSTART.MARKI 
"ARRAY" OLX.PLYC1»5,1IFSTEPSO|

"INTEGER" "PROCEDURE" SEE°EN(ITEML,ITEMU)»
"VALUE" ITFML,ITEMUI "INTEGER" ITEML,ITEMUI 

"BEGIN" "INTEGER" J,FRAMES,SEEN!
AGÌ» SEENI«ACTIPN<5,FRAMES) I

"IF" SEEN<!TEML "TREN" "GOTO" Aül»
"IF" SEEN>jTFMU "TrEN" "GOTO" AGI»
S6EPENI«SEEN!

AG21 FRAMES I «G J Jl«ACT I ON(6,FRAMES)I 
"IF" J"NR"C "THEN" "GOTO" AQ2|
"FOR" J|«ITEML "STEP" 1 "UNTIL" ITEMU "DP" DELETE ( J ) I 

"END" SEEPEN»

"PROCEDURE" LABEL»
"BEGJN" "INTEGER" I.J»

N£WBUF(BUF ) t PCINT<100,1000«-30*GRa PH,0) » SETP ( 2,2,0,0 ) I 
"PRINT" GRAPH,<) 'I Il«ll OUTSTRI NO(LAB,!)I 
I I «2000*GRApH J UI«I~1I "IF" GRAPH««. "THEN" Jl«0)
"IF" I !» D !» fi "THEM" DRAM ( I, U ) "ELSE" REPLACE(1)I 

3" LABEL»

"INTEGER" "PROCRDLRE" MßMU(SUF,HORDS,ST)|
"VALUE" GUF,WORDS» "INTEGER" SDF.WORDSI "STRING" STl 

"BEGJN" "INTEGER" LABADD,U,K) 
x g e t a«l *b
XINCEXILS6 
XBTRSLABADD I

"FOR" K » «1 "ST8P" X "UNTIL" NORDS "DO"
"BEGIN" N6WBUF(B'JF 11 POINT<B80,810"70«K,0) I SETP ( 2,2,0,0 > I 
"CODE" XOETSSST 

XADCRSK 
XADCRSK 
X1UPRILS2 
XBLIMSO 
XUBl I1LABADDI
UI«éI OUTSTRINQ(LAB,J)| URAW<K,0>l

"END"I
m En UI»KI«SFEPEM1,N0RD9) I 
"IF" SUF«0 "THEN" "GOTO" FINI 
■CODE" XOETAtLAB 

XINCEXS1UF 
XSTRSLABADD 
XGETSSST 
XADCPSK 
XADfcRSK 
XSUBRIL12 
XLDlMSO
X9T| HLABADOl LABEL) ■

FINI «END» MENUI



FC 1*1
IS D0PEN<25,0,1)1 rSTt!PSl=nj 
FC 0'"'
IS "BEGIN" DCHPCK (2?) ! "GOTO" OAT A "END" I 
DE

FL "END" SEGMENT 
IB

PLOT |
"BEGIN" "COMMENT" SEQUENT PLOT RESULTS ON CRT DISPLAY!

"INTEGER" "ARRAY" OUFCll1Q003,LAB[ll83 I 
"INTEGER" GRAPH,PLOT.GRIDiOPT I ON,MODE,

INDJ,INOJ.FO,XSTEP,XNO,VSTEP,YNO,I,J.K.LI 
"r e a l " x l o w ,y l o w ,x h i g h ,y h i g h ,x i n c ,y i n c ,x s t a r t ,y s t a h t ,mar ki
"ARRAY" PLX.PLYCll5,HrSTEPS3|

"INTEGER" "PROCEDURE" SE£PEN(JTEML.ITEMU)J
"VALUE" ITEML.ITEMUJ "INTEGER" ITEHL,ITEMUI 

"BEGJN" "INTEGER" J,FRAMES,SEEril 
AG1I SEENI«ACTICN(5,FRAMES)!

"IF" SEEN<ITEML "THEN" "GOTO" AG1J
"IF" s e e n > ite mu "Th e n " "g o t o " agij 
SEEPENI«SEEN I

AG2I FRAMES I*2 I JI■ACT I ON<6,FRAMES )»
"IF" J»NB"0 "THEN" "GOTO" AG2|
"FOR" JI■ITEML "STEP" 1 "UNTIL" ITEMU «DO" DELETE!J) I 

"END" SEEPENI

"PROCEDURE" LABEL!
"BEGIN" "INTEGER" I.J 1

NEWBUF {3UF) I P0INTU00,1000-30*GRAPH,0)I SETP( 2,2,0,0 ) I 
"PRINT" GRAPH,<) 'I 11 «1! OUTSTRING(LAB,I)I 
1! *20 00*GRApH | Jl*l-l| "IF" GRAPH«! "THEM* JUOI
"IF" l ND t *C "THEN" DRAHU,J> "ELSE" REPLACE<I)I 

"END" LABEL!

"INTEGER" "PROCBDLRE" MENUiSUF,WORDS,ST>|
"VALUE" RUF,WORDS» "INTEGER" SUF.HORDSl "STRING" STl 

"BEGIN" "INTEGER" LABADD.J.KI 
XGEfASLAB 
XINCEXILS6 
X3TRSLABADDI

"FOR" K ! »1 *8T8P" 1 "UNTIL" HORDE "DO*
"BEGIN" NEUBUF<BUF)1 POINT(880,810"70*K,0)I SETP<2,2,0,0>| 
"CODE" XGETSS8T 

XADCRSK 
XADCRSK 
X1UBRIL*2 
XBLIHSO
XWBl IILABADDI _ _ _ _ _ _
Jl*il OUTSTRlNG(LAB,J)I DRAH(K,0)l

"END"!
MENUI«K|*SEEPEN<1iHORDS)I 
"IF" SUF*0 «THEN" "GOTO" FIN!
"CODE" XQETASLAB 

XINCEXS1UF 
X3TRSLABA0D 
XGET9SST 
XADCP1K 
XADCRSK 
X3UBRILS2 
XLDtMSO
XSTlIILABADD) LABEL!

rINI "END" MENU!

'■



—

•»INTEGER" "PRUCEPlRP" SEPORT(SUF)» "VALUE” SUFI "INTEGER" SUF J 
"BEGIN" "INTEGER" I * K I

KI*lSTCI<?TC33 + fi3l
"FOR" 1**1 "STEF" 1 "UNTIL" K "DO"
"BEGIN" NEWBUF (BUF > » POINT ( 8 *»0 i 810"70*K, 0 ) I

SETf ( ? . 2 • 0 « 0 ) I "PRINT" II DRAHd.P) "END" I 
I|»SEPQRTl*SSEpEN(l*K)|
LABCSUF]* = <I*1«)*("IF" SUF-2 "THEN" 64 "ELSE" 4096)» LABEL I 

"END" SEPORT»

"PROCEDURE" SCALE(LOW.HIGH.SLATER,SLSTAR,RANGEiSTEP,NUMBER)I 
"VALUE" LOW , MI Oil .RANGE I
"REAL" LOW.HIGH,SLSTFP.SLSTARI ‘'INtEGER" RANGE, STEP, NUMBER I

"BEGIN" "REAL" AR,EX» "INTEGER" J)
*R*«HIGH"LCWI
" IF " A R " L *5 " 0 « T N E N " AR I«" IFHH1GM"LE"0"THEN"ONE*ELSE" (HIGH*HIQH) | 
ARI*100,0*AR/RANGE» F X I*ONE »

ST1*"IF"AR"LS"1;f"THEN""BEGIN"ARI*10,0*AR)EXIsO,1«EX)"GOTO"STl "END"I 
ST2I«IF"AR>10,0"THEN" "BFGIN"ARI*0.1*AR)EXI«10.0*EX| "GOTO" ST2"FND| 

"FOR" J|»2.?,lO«nO" "IF" J>AR "THEM" "GOTO" SCLI 
SCLISLSTEP»*ARisFX«JI J»*RNTIfcR(LOW/AR)) SLSTAR**EX»»AR*JI 

NUMBER I*w« s(HIGH-EX)/AR*l| STEM»»RANGE"DIV"Jl 
"END" OF SCALE»

LABC93*«LAP[S3 I*-393216)
SAMELJNEI 11GITS(2)) FREEP0JNT<4) I 
GRAPH|*0I RESET(DISPL,21)I PUNCH(9)l 

"COMMENT" SET UP MENU FOR SELECTING RESULTS TC PLOT» 
NEWPLTIPLOT1*MEMKO,"!F" GRAPH-0 "THEN" 2 "ELSE" 4,

»DATA PLOT NEWPLOT AUDDUMP ')»
"IF" PLOT«1 "THEN" "GOTO" DATA!
"IF" PL0T*4 "THEN"
"BEGIN" "PRINT" °UNCH(OUCHAN),»<L '•* ADVANCE!INCHAN) I 
"IF" DECODF<INCHAN)*14 "THEN"
"BEGIN" "PRINT" PUNCH (OUCH AN),»» L *** DISPLAY DUMP»L"I 
"COMMENT" ENTER FIPLO*»

I I a-664‘1692» J I *-4243<156» KI *141 
"CODE" XLDRILSI 

XJILUBB 
x j a i l s o i

"RRINT" PUNCH(OUCHAN >,» » L *«• END DUMP»L‘'I 
"END"I "GOTO" NEUPLT "END"!
"FOR" 11*1 "STEP" 1 "UNTIL" A "DO" LABtJ1|*0l 
"JF" GRAPH»? "THEN" PLPT*»2l 
"IP" PLOT»? "THEN"
"BEGIN" RESET(C 1SPL»21)1 GRAPHI»0| NEWBUF(BljF)l

POINT(50,1000,0)I 11*151 OUTSTRlNG(1ST,I)I 
DRAW(0,0) "END"I

GRAPH|»GRAPH*H ^ _ ....
"IF" PLOT»? "THEN" GRID|»MENU(0.3,»REct POLAR SMITH *)|
"IF" GRID»3 "THEN" "BEGIN" OPTlONj»2l LABC13I»"3209102 "END" 
"ELSE" 0BTI0N|»HENU(1|8"GRID,
»ZY SPAR 70 ZlN YO YIN VSWR *>)
INDII*lNrj|»SEP0RT(2)|
"IF" OPTIOW<3 "THEN" INDU|»SEPORT(3)|
"IF" GRID»1 "AND" OPTJON<7 "THBN"

HODFI»HRNJ(4,"!F" 0PTI0N»2 "THEN" 5 "FLSE" «,
»REAL IMAG MOD ARQ DB jH| *)|

I|»EXT + ExTI j I ■I»EXT| KI•I♦J*J» DOPEN(?9,0»0>I



"BEGIN" "COMMENT" TRANSFER RESULTS FROM DISC CHANNEL 25l 
"INTEGER” a DDR,S'JFJ,L#N|
"REAL" FREGI
"ARRAY" AAC 01K I » 70C11 13•SPAR<MIXZYCl1J3I 
"SWITCH" PL {■PLl.pL2,Pl.3,PLA,PL5,Pl.6,PL7|

NEXT I FINI 

"END"I

MIXZYCn 3I»AACL*J3 "END"i

PL1I 
PL2I 
PL3I 
PL9I 
PL4I 
PL6 I

PL71 

RESULT

FNfcXTl
POLARI

FINI "

SUFJI»INBJ*INDJ-11 ADORI 8(INDI-1>«I»SUFJI 
FQI»0 | K I*K*11 DREAD(25,AA«0<K )I 
FQI■FQ*11 "IF" ro>FSTEPS "THEN" "GOTO"
DCHECK A 2 *5 > I rH5QI*AAC03l L«*0»
"FOR" NI "1 "STEP" 1 "UNTIL" I "DO"

"BEGIN" L * * U♦11 ZOCN]Ib AACL3 
"FOR" NI *1 "STEP" 1 "UNTIL" J "DO"

"BEGIN" LI"L + lI SpARCN3 IsAAtL3 |
"IF" FQ<FSTEPS "THEN" DREAD<25iAA,0,K )I 
"GOTO" PLCCPTION3I

aSSJ(MIXZYCADDB3,HIXZYCADDR*13#AC,ACI)i "DOTO" RESULTI 
ASSJ(SPABCaDDR 1,RPARCADDR*13.AC,AC!)I "GPTO" RESULTI
ASSJ<ZOC1UFJ1,TOtSlJFj*13,AC,ACni "GOTO" RESULTI
INVJ<ZOC3UFJ3,ZOCSJFJ*13iAC, A C D I  ROTO" RESULTI

MULTJ(ZOCSLFJ],ZO[SUrj*i3,SPARCADDR3,SPAPCADnR*13iAC.ACI)|
AC I■AC*Z31SMF J 11 ACII»ACI-ZOCSUFJ*13l
SUBJ<ONE.OSE I,3PAPCADDR],SPARCADDR*13,RC,QCI)|
"IF" OPT ! ON »4 "THEN" Ü IVJ(A C ,AC I,BC,BCÌ.AC,AC I)

"ELSE" DIVJ(BC,HCI|AC.a CI,AC#ACI)I "GOTO" RESULTI 
H0DJ(SPABCADnRl,SPARCADDR»13i AUDI 
AC I I»(ONERACI) /(ONE-ACl) I "GOTO" FNEXT|
I « J F " 3RJD>1 "THEN" "GOTO" POLAR 
"IF" m o d e *i »t h e n " a c i i »ac "e l s e "
"IF" MODfi«3 "THEN" MODJ<AC » AC I,AC I) "ELSE"
"IF" MODE-4 "THEN" ARG J(AC > AC I •AC I) "ELSF"
"IF" MODE-5 "THEN" DfiJ(AC,AC I,AC I)»
ACI»FREQ<U-9I
PLXCGRAPH.FQ3 M A C  I PLYCGRAPH «FU3I»AC11
"GOTO" NEXT I

END" CALCULATE OUTPUT OPTIONSI

X

"COMMENT" DETERMINE LIMITS FOR GRIDl
XLOWI«YL0Wi»»70i XHIGHI"YHlGH|»«XLOWI 

"FOR" J|-l "STEP" 1 "UNTIL" GRAPH "DO"
"FOR" Jl-l "STEP" 1 "UNTIL" FSTEpS "DO"
"IF" GRID-1 "THBN"
"BEGIN" "COMMENT" RECTANGULAR GRlD I

"IF" PLXCI,J3<XL0H "THEN" XLOWI-PLXCI,J3I
"IF" PLXC! « J3>XHJGH "THEN" XHI GH I-PLXC!,J31 

"IF" PLYtl,J3<YLOW "THEN" YLOWI-PlvCI.J3I
"IF" PLYC1.J3>YHJGH "THEN" VHIQH|»PLYC11J 3 I

"END" "ELSE"
"BEGIN" "COMMENT" POLAR GRID|

ACl»PLXCt. j3«PLXCI, J3*PLTCI* J3#PLYn,J3l 
"JF" AOXHIGH "THEN" XH I GH I ■ ACI 

"END" DETERMINE LIMITS!
"IF" OR!D"NE"l "THEN" XHI GH|-8QRT<XHJGH>|
"COMMENT" DRAW ORtDI NEWBUF<BUF>|
"IT" GRID-1 "THUN#
"BEGIN" "COMMENT" DRAW RECT GRID|

SCa LE(XL0W.XHI0H.XINCiXSTART»7O0,XSTEP,XMO>I 
SCALE!YLOW.VHIBH,YINC,VSTART.700,Y9TEP.YMO)I



POI NT(151, 95,1)1 SETP(1,2,0,0>)
JI = YNO*YSTFP‘3I MARKl*XSTARTJ 
•TOR" F3l*o STEP" 1 "UNTIL" XNO "DO"
"BEGIN" "IP" J<0 "THEM" VECTOR<0,J,1)J

VGCT0R(-44,-17,0) I "PRINT" HARKl VECTOR(-48,17,0> I 
JI=-JJ MARK)*MARK*XINCj
"IP" j o  "Th e n " v e c t o r <o ,-j ,d i  
V E CTQP(X STFP * 0,1) "END")

POI NT(145,100.0) I I I=XNO*XSTEP*5I MARK I*VSTAPTI 
"FOR" FQI■0 "STEP" 1 "UNTIL" YNO "00"
"BEGIN" "IF" I<0 "THEN" VECTOR(I,0.1>I

VECT0P<-97,0,0>» "PRINT" MARK) VECTOR(1i0.0)I 
IJs-II MARKl*MARK*YINCj 
"IF" I<1 "THEM" VECTOP(-I,0.1)J 
VECTOR(0,YSTEP,0) "END")

P0INTI42T, 2C,1>) "PRINT" 'FREQ (GHZ)'l 
"END" "ELSE" "IF" RRIDs? "THEN"
"BEGIN" "COMMENT" I)PAW POLAR UR IDI

SCALE < O.XMI<JH.XINC,XSTART#400,XSTEP,XMO> I 
Y I NC I * X I N> CI XSTART»s YSTART««OJ YSTRP « «XSTEP )
POINT(450,45P,1>I SETP(1,2 , C , 0 ) ) I I » 0| MaRK)*OI 
"FOR" FG M l  "STEP" 1 "UNTIL" XNO "!)0"
"BEGIN" VECTOR (XSTEP,0,0) | I» * ! ♦XS’-EP ) APC < I , 0 , 1.0,0 ) »

1 ARK J =MARK»X11CI VECTOR(-48,-22.0)I 
"PPINT" MARK) VECTOR(-4«,22,0> "END")

MARK 1 sIJ AC I«0) KI*11
"FOR" EJl*0 "STEP" 1 "UNTIL" 5 "DO"
"BEGIN" I I«HARK«COS< AC)* JI*MARK*SIN(AC)J AC I*AC*Q,523998776 I 

Kts-KI "IE" K<0 "THEM" "BEGIN" I»«-1 I J »»-J "END"I 
POItvT(450-I,450-J.Q)J VECTOR! I ♦ I .J*J«1) "END")

"END" "ELSE"
"BEGIN" "COMMENT" DRA ' SMITH GRID)

XSTARTIaYSTAPTIaO) X I NO ) ■* Y J NC I »1,0 I XSTEP I * YSTEPI «40 0 I 
POI NT ( 5 T, 450,0)) SETP(1•2,0i0 >) rPE6P0IMT(2)I 
VECTOR! 010,0.1» ) ARC ( 400.0.4P0.0.1)) I 
"FOR" tlARKl».V,2.0;5.1.0,2,0,5,0,10.0 "DO"
"BFGIN" PO!NT(S50.450,0)I 11 "400,0/<MARK*!,0)1 ARC!I.0.-I.0,n )) 

VRCT0R<-3?,-22,0)) "PRINT" Ha RKI VECTOR (-32,22.0 ) i 
ARC(-I.0.1,0,0>) K | *400,0/MARK J AC|*MARK*MARK*1,0 J 
Iismn.l/ACJ JI*<30Q,0*MARK/AC) ARr(0,K,-I,K-J,<))»
VECTOR(-32,-22,0)I "PRINT" -MARK)
VSCT0R<-64, J*J*44.0)I "PRIN™ Ma RKJ VECTOR<-32,-22,0)I 
a RC(-I,w -K,0,-K.O)J

"END")
FREEPOINT{4 )|

"END" DRAW OR IDI
"IF" PLOT»3 "THEN" RE^LACE(1000 ) "ELSE" DRAW<1000,0 )I 

"COMMENT" PLOT 1RAPHSI
11 »01 "FOR" ll»!*i "WHILE" KO R A p H  "DO" DELETE(100*I))
"Fo r " I i»i “s t e p " i «u n t i l " g r a p h  h')o m
"BEGIN" NEWBUF(RUF))

"IF" OR I 0<? "THEN" POINK 1 5 0 , 100,0) "ELSF" PO I NT! 450,450,0 > I 
SETP(2,2,0,0)) XNOI*YNO••01 

"FOR" Jl*l "STEP" 1 "UNTIL" ESTEPS "DO"
"BEGIN" K)»XST6P*(PLXCI,J1-XSTART)/XINCI 

L I *YSTEP*(PLVCI,JJ-YSTARTI/YINCI 
VECTOR!K-XNO,L*YNOiJ-l)) XN01-KI YNOI*L)
"IF" J»1 "CR" J*PSTEPS "THEN"
"BEG IN"VECTOR(-16,0,0)I"PR I NT"DIGI*S<1>,11 VECTOR!-16,0,0 ) "END" I



VECTOR(K-XNO,L-y\lOi J-D l XNO:=Kj YNOI*LI 
"IF" J*1 "CR" JsFSTEPS "THEN"
"BE3lN"VECT()R(il6,0,0) I " PR I NT" 1) IG I TS < 1 > , IS VECTOR ( *16,0,0 ) "END" |

"END" STEP Jl 
DRAW(100*1,0)1 
"END" PLOT ORAPWSi 
"GOTO" NEWPLT)

"END" PLOT RES'JLTS ON CRT DISPLAY)
t
SH

<SPR I NT i 56 I CPU TIME * 0000 41,220



PRINT-UP OF ML1J USFR FS/RC‘01 /
MCI NS £ £
MCSKJP MT.CrfITHC ]WITH 
HCSKIP MDT.C 3

MCDEF 7ER0J WIT* ( , , 
XFL*22
xfsic
XCOMPlLSO 
XJNZSN7 
XFLS24 
XFSIG
$$NZSST$£a 3£3 3

MCDEF AMAXJ WJTW ( , , 
XFLS22 
XFMOD 
XWF526 
XFLS24 
XFMOD 
XFCPS26 
XJNNSL1 
XFL*2<>
SJU1SWFS£A3£33

MCDEF ASSJ 41TH ( > , 
XWCS£A3£33

MCDEr ADDJ 41TH ( , , 
XCAS£A3£
XWCS£A5£
XJOF SRE3ET 
SSRESET33

MCDEF SUBJ JlTH ( , , 
XCSS£A3£
XWCS£a5£
XJOFSRESET 
SSRESFT33

MCUEF IUVJ -UTM ( . » . 
XCDS£a 1£
XHCS£A3£
XJOFSRESET
SSRESET33

MCDEF MULT J RITR ( , , 
XCMS£A3£
XWCS£A5£
XJOFSRESET
SSRESET]]

MCDEF DIVJ JITM < , , , 
XCD«A3£
XWC$£A5£
XJOFSRESET 
SSKESET13

MCDEF MODJ J1TH ( , , )

) AS [C"UODE"XCLS£Al£ 

> AS LC',CUDE,,XCLS£A1£

> AS CC"CODfc''XCL$£Al£

, , ) AS E C"C0DEMXCLS£A1£

, , ) AS [["C0DEHXCL$£A1£

) AS CC"CODE"XCLSONE

, , , ) AS CC"C0DE"XCLS£A1£

, , ) AS CC"CODS»XCLS£Al£

A3 tCB&GlN" ,'C0DF»XCLS£A1£



>90
11*

0-1
« 

UV
OM

ltK
»»near i j j
MCÜEF MOD J WITH ( , , ) AS H L "BEli IN" "C01)R",'iCL$f Al£

( I

% F i % 2 2
XFMS22
XWFS26
XFIS24
XFMÎ24
XFAS26
X Wf Î £ A 3 £ I £ A3£ •aScRT( £ A T£ ) "END"3]

(
MCDEF DR J WITH ( , , ) AS CC'REGJN" "UUM:"%CLS£A1£
XFLS22 

< XFMS22
XWFS2Í 
XFLS24 

? XFMS24
XFAS2A
XWH£A3£J £A3£i ■CFX0B«i_M<£A3£) "END]]

HCSET SlQs-50

«

»

*

< 1

(
3PHINTJ5ÖI CPU TIME s 0000 41,735
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)



PRINT-UP or -ILI 'JSFR r-S/ROOlV
MC INS £ £
MCSKIP MT.C W J THÎ TW t TR J 
MCSKIP MDT.C T

HCDEF $ WITH LIT kI TH ( > AS [TMCGO L1 UNLESS 
I L£L1£L£Al£ J]

MCDF.F INREAL WITH < , ) AS CCMCCiü U  
£U£"BEGU«I" IWSI«/A2£» "CODE" XFLS£A1£ 
XGETASIST 
XINDEXÎI MS 
XWHMSO "END" 33

HCDEF REALOF W J TH ( , ) AS [[MCGQ L1
£H£"BEGIN" IW3l=/Al£l "CODE" XGfcTASJST 
XINDEXÎI WS 
XFLlMiO
XWF$£A2£ "E N D"3 1

HCDEF DPOINT WITH < , > AS [["CODE" XGETAMST
XINDEXÏL1 T < £A1£ >
x l d i m i o
XANDILS63
XST$£a2£33

HCDEF LENGTH WITH ( , ) AS [["CODE" XGETAMST
XINDEXSLI T(£A1£)
XLDIMIO
XLDKILÎ2
XSMLC
XANDILÏ2047 
XSTS£a2£3 3

HCDEF PRIOR WITH ( , I AS [["CUDf XGETASIST 
XINDEXSLIT(£A1£)
x l d i m i o
XLDHJUI3 
XSMLC 
XANDILî63 
XST$£a2£33

HCDEF KEY WITH ( . . . )  AS [["CODF" XGETAÎIST 
X INDEXSLI T(CAl£ '
XLD!LS2048 
XADDSLIT(£A2£)
XADDÏLIT(£A3£)
XSTJMÏO 
XLDSLI T(£A4£)
XPUTJMSO 
XLDSLIT(£ A 3 £ >
XPUT I MlO 3 3

HCSET S10»-50





P R I N T - U P  OF rtLIA U S E R  F S / R O 01/

MCINS £ L
MCSKIP H,<WITH< >UITH> 
rtCSKlP MT.C-4ITHC JWlTM]

MCOEF % NI 3PT SNl OR [MI OR ,N1 OR ]N1 OP Ml OR I GR
£l$£MCGO L5 IF <!Dl£ = S
CCX3]£Al££3l£ MCGC 14
£L!í£MCGO L1 ¡F ÍD2£ * C
CCX3]íAi£S£A2£ rV7L MCGO L4
£U£MCSET TI = 2
CC%J3GETAí£A2£
£L2£HCSET TI * TI ♦ 1
CCXINDEX3JMCQO L3 UHL8SS £AT1£ «C N
|L£L3£S£AT1£
MCHO L2 IF £DTlf = ,
[[%]]£A1£|M£Q £rTl*l££L4£32

HCSET Sl0=-50



P R I N T - U P  Cf" M W C U S E R  E S / R Ü C 1/

COMPONENT)
11 BEG IN" "COMMENT " BASIC PROGRAM TOR MICROWAVE COMPONENTS»

"ARRAY" t ST C111])
STOP)

"BEGIN" "INTEGER" EMTRY,RTYPEiREARiHTYPE,ECONN.EPARJ 
"COMMENT" ADO CTHFR VAR IAbLES AS RFOUIREO i

"PROCEDURE" DUMMY) ENTRY I «O I
"COMMENT" TMlS DUMMY PROCEDURE MUST OCCUR AS BLOCK 3)

"SWITCH" NET Yp I *'Jl i N2 » N3 J 
"SWITCH" EcTYli=E1» E2 » E31 
"SWITCH" ECTV21=E1.F2,E3)

"PROCEDURE" rNDWRD(N.ST)I
"VALUE" Nl "INTEGER" N| STRING" ST)

"Bf g i n " "c c m h e m " f i n d word in s tring st to match c o n t e n t s 
CF RTYPR and RPaR with EPaP GIVING THE ERROR 
NUMBER IF NO HATCH IS FOUND)

"OODE" m S R T Y P E  
V/IRS208 
SGETSSST 
ÜLOSN 
*U!L*212 
UUAILSP 
KNEGSSEPAR 
3A0DILÎ1 
■x s t sr ty p ei

"IF" EPAR<0 THF.N" "GOTO" EXIT)
"END" FNDWRDI

"PROCEDURE" INREAL<FPOINT,H)I
"VALUE" FPOI NT # H| "REAL" FROINTl "INTEGER" HI 
"CODE" *FLSFPOJNT 

y g e t a s i s t 
TINDEXSH 
uwriMSn»

"PROCEDURE" RF:*L0F(H, FP) ) "VALUE" H| »INTEGER" H) "REAL" FPI 
»bFGIN" "REAL" F301 NT I 

"COCE" XGETASIST
x i n d e x s h
KFl IMSD
XWFSFPO1 NT ) FP|*FP0INT|

"END" REALCFI

"COMMENT" COPY PARENT VARIABLES TO LOCAL VARlABLESl 
"CODE" XRL522

x s t f s i s t
■WSTJENTRY)

RTYPEI■ISTT123I SPAR I « I SU133 I EPAR I « I STC143 I

"IF" ENTONS"!) "THEN" "GOTO" EQ1|

"COMMENT" BASIC EKTRY)
EPAR I■1G091 FNOWRDI 3,»LIST OF WORDS Ml
"COMMENT" COMMON AREA FOR BASIC ENTRY|

•. .• ; r '̂T-- ■■'■Ta



"GOTO" NFTYP[TTVPE] )
"COMMENT" SET RPAR, ETYPE, 
Nil

•  N21
N3I

FOONni EPAH TOP NETWORKi 
"G0T0" EXIT» 
"00T0" FXITl 
"G0T0" EXITl

•  "COMMENT" FIRST ENTRY)
EQl! RTYPE}sISTCRPAR-l3l "IF" bNTRY"NE»l "THEN" "GOTO" Eq 2I 

PTYPEI=EPAF-1J ISTCET^PEJl'ISTCETYPEJ-AOPtl
•  "COMMENT" COMMON AREA FOR FIRST ENTR Y j 

"GOTO" EOTYlCRTYPRJI

•  "COMMFNT" 
E H
E2I

•  E3I

SET PARAMETERS FOR FIRST ENTRY}
"G0T0" F021 
"G0T0" EQ?! 
"GOtO" FQ?}

"COMMENT" SECO 1? FNTRy STARTING WITH COMMON AREA} 
•  E02I

"GOTO" E:Ty 2CRTY°E3»

F2I
F3 I

"G0T0" RETURNI 
GOTO" RETURN}
"G0T0" RETURN}

"COMMENT" TRANSFER VARIABLES TO PARENT PROGRAMI 
EXIT! I ST C10 3 I»RTYPEI ISTCllIISRPAR)

•  I STC 12 3 i «FTVPF.I ISTC1331 =ECO IN» JSU143 I *LPAR|

RETURN I "END)

SEND) 
CPU TIME 0000 43,636 REAL TIME 00 01 10

CPU TIME = 0000 43,634
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