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nagvnpyfuseoy Implicit Function

nsUszunataun s Ing Tuidy asuiu 2 (an order polynomial) sravh
1aaed
2
x(t) = at“+btsc (n.1)

Toaust x(t) Bawmun~sIwdTu Suadufu 2

uwasin X = x(tk) i+btk ' (n.2)
X1 = x(tk_l) = ati-l+btkf1+c ' (n.3)
N2 = x(t_g) = At by jec (n-4)
ik = dx(t,)/¢t = Zat, +b (n.5)

Taun13Ra13anaunIs (n.2),(n.3) uaz (n.4) warunaunisnaAuraaes a,b
a = [(tk—l'tk-z)(xk'xknl}'(tk’tk-l)(xk-l'xk-Z)J/

(S 1)(tk 17k 2)(t“ty *)]
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[(tk—tk-l)(tk-l 6. 2) (5t )]

= tk-tk ] way hk 1= tk-lntk-2

TﬂUﬂ1$HWUﬂﬁuNﬂ£Fa$ a uaz b nFlflusunas (n. S) xﬁﬂa~1ﬂaunﬂsaaiﬂﬁ
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[ANBRUIN Y.

N1SATUIRAIRNgRT M fuayRusvay Quadratic Interpolation

I XgsXga-eeaXy fiD LRYUUTIVINULLNIUTDY a2 ueSy (Teal axis)
- - L) L] 1 L}
wazln £(x) Aoivafuven x fvegluravsinany a uax b Lagrange Tw&TuiOuaves

p(x) Fufoven (order) wpunywSo iy n aﬂwnﬂuuiﬂannﬁﬁiﬁﬁwﬁ

PR = E £(x) L () (2.1)
LG = T (xex) /(e | (2.2)
: iR

Lk'ﬁaTwﬁTumﬂuawaw Lagrange @\w3u XgsXpse-eea X am5u38  Quadratic

Interpolation n azinafu 2 wazlauntssquaunisg (2:1) war (2.2) itsvecla
2 2
' = = 7 - -
p(x) o ivo (X-x)/(x-x)
ixk

it

£(xg) (r-x) G-x) /[ (%% (xg- %)} +£(x ) (x-%)
(x=x) 7 [(x)-x0) (xy-3))] +£(x,) (x-%) (x-x,)/
[(x5-x4) (x,-x,)] | (.3)
151RBeNAIRANITeY P(X)  @mTusashgeiufe
dp(x)/dx = 0 a® p(x)/ax® > o
ﬁw&uiﬂunqsawxwaLﬁutﬁuaaunqs (v.3) Wiouiuieathn x uasdn mafugue
vz Lamunn s itefl
PIEO = [£0xg) (2% (xyox)) (xymx)) +E(x)) (2 (g 4,))
| (xg=35)+£ (%)) (2x- (xgx )Y (x=x) | / (xg-x))
(x)-%) (x,-x5) = 0

f(xo)(2x~(x1+x2))(xz—k1)+f(x1)(2x-(x0+x2))(xo-x2)+ftx2)

(2x-(xo+x1))(x1-x0) = c .- ' (2w.4)
Taonrsunaunis (9.4) opran~aax ladvfise
x = (1/2) [£xg) (G-xDE(x) (-3 +£(x) (x2-xD) | /

[£(xg) (xg=x )£ (X)) (x=%,) +£(x,) (x;-x,) ]



NIAWIN A .

n1sun&ns simultaneous lau33 LU Decomposition

aun1s simultaneous TﬂuﬁdlﬂaﬂjaQTuiUﬁunﬁsLua%nﬁﬁaitﬁ
Ax = b (n.1)
waling A 3:008 nxb lauf n‘ﬁaaﬁuvuinuaua: b foswruusug aaw53 LU
Decomposition eisuuv weing A panithiiwaSndtoy 2 @ e
A = LU : _ (9.2}
TAun1IunuAl A RnELnA1S (ﬂ.2)n§u11ﬂuaunﬁs (A.1) uaz¥n 1TUNAULBAIVINTIU 15T

sz larunaséeg §o

LUx = b (n.3)
I Y = Ux (m.4)
Feiu LY = b (n.5)

A1038 Lfouudavannis (AL 1)uasdn Sovsunns 80T uewaunas (9.3), (p.4)
uaz (.5) wazpowdSunuailuiazndu (forward and backward substitution)
praunaunis simultaneous lmolafussusaluf
1) nmr y Tauntsunzunis (A.5) aaus8umiaalrnwnun (forward
substitution)
2) ﬂ§vajn§ﬁw y WAT  BIIRIAT X Tﬂunﬁiuﬁﬂunﬂs_(ﬂ.4) AaUA UM
gy (backward substitution)
lwasng A Fegnuuvenntiuiwegng L uarwaSng U fvsunis (.2) a1s
W lalaola38n9divra Ul fo  suuBrown~ uvv wedng A 9858 4x4 sonitth wesng
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AANUIN N,

Fap¥nead loluTisunsuuas THagasn
FonineaflaluTdsunsy

e

AID ﬁauwan%uuaﬂviﬁtﬂp%ﬁnﬁs:ﬂauﬁauuauﬁnﬁu%(aatnuﬁu%aid
CPIV | ﬁaﬁTﬂﬁtaﬂtﬂagnﬁwuuqﬂaﬁuﬁ

MT ,MS ,MD ﬁﬂLuﬁ%ﬂéTﬂ%ﬂﬁ;ﬂv T,S wat D aqua4éu -

XM, WM, MM fo 18 1m0 TU0Y x,W uaz m saquahiiu

KB fio LAt L@as 1 Te Luuwey (181

RTEP Aﬁﬂ#ﬁﬂlﬁag T lunrseenuuuavas I TaodaTwrs

LAMD , Aouveras T lun1iSiAsiznavativeg

DXM, DWM, DMM fin dx/dt,dW/dt uaz dn/dt a-uahéu

Dv,DC . fia dv/dt usz di/dt auahdu
D8,D9 : b AV uas Al mouatfu
DGDP - fim Vg
. EM fa1annaTvovA LRanann
' - - t - t
ESD AalfineIuDYe /s nia eiD
. . . t .t -
ETSI folan19psuaN ei, T e; n3o sei
MODE ﬁasﬂ%v'(string) Usznouano 'AUY w39 'AY!'  SfmFunas

panuULIYes laeSriul®  ¥3an s 1A TN sAnuaRn§U

HM ﬂatuménwwau Hx’Hw’Hk WRT HQ
H1,H2 Aa (sHn/aW) S uax (2Hn/3W) S muzmsy
HDP fia - (3H/5P+H, _S3f/ap+H.Saf/ap) w3o - (3H/2p+H Saf/p)

S - A (dx/dp),, (dW/dp); n3a (dn/dp),



Tusunsy AUTODC

&«

INPUT DATA
CALL TSDMAT

INITIAL .
@
CALL SOURCE, DCAY
CALL FUNCG
SRR

@ —ZX\ 3

no

IT :
TSW= ER>7 >—Tsw=3

DLT=G1*&8

{DEG=ABS (6.-&}:

ALF €s GO£G G<G1 Yes _AHoud

SW SW .

: ip ' 2P W
R7=0,R8=LAMD,GB=G : R9=LAMD,R8=R9/2
R9=LAMD*2,GA=GO GB=G1,GL=G,GA=G2
GC=G1

R7=0
i
FI\‘D LAMD




CALL GRADG,NORMAI,
LAMD=1 ]

IL=IL+1

MODIFY CIRCUIT

1SW=0,1L=0,G=61
G2=0, IM=IM41

DEG=ABS (GB-G0)

v

CZ=WET
{Loo
ISW
DLT=G0*$ B
no

GS$GB Yes bEG:ABs(G-GO) '

LAMD=RS, ISW=4

v

ISW=1L=G1=G2=0
GO=G, IM=IM+1
- CZ=WKT

@

60



Tusunsy AUTRAN

oo

INPUT DATA
INITIALIZATION
= {LOOP
(G2=G1,G1=GP
CALL TRANAY

DLT=G1* § ]
DEG=ABS({GP-G1)

R7=0,R8=LAMD R9=LAMD, R8=LAMD/
R9=LAMD*2 ,GA=G0 | 2,GB=G1,GC=GP
GC=G1 .GB=GP : . GA=G2
R]zRB/}
NT3
FIND LAMD
ISW=3,IL=0

SD=DS_




{ LAMD=LAMD/2 J

b

l IL=IL+1]

)
WKT=CZ
ENT2 :

T
WKT=WKT - LAMD*DS

IM=IM+1,CZ=WKT, LAMD=1
1SW=1L=GP=G0=61=G2=0

T
‘@

NO YE ’
GPEGB S
.
DEG=ABS { GB-G0) . DEG=ABS (GP-G0) , I1L=1
LAMD=R8,DS=SD IM=IM+1,CZ=WKT, LAMD=1
1SK=4 GO=GP ,G1=G2=ISW=0




Tusunsuvau DCAY

(e )

L

nonlinear,AID=1"

€S

SET PONT

no

convertV I-XM

J

€S

i

ENRM=E1=E2=SECH=
NLSW=0 ,KEEP=XM

|

r'-
INITIALIZATION
CALL HMAT

L OOP

\F

CALCULATE
WM, MM, EM

d

es

CALL CONVERTJ

.

AID=1 £3

E2=E1,E1=ENRM

FIND ENRM,WNRM
XNRM

ENRM/ (XNRM
+WNRML<E

DES="'Al"
ggd §1D=

DONE = 1

e

e

CALL UJACM l

CALL FACTOR_?

L

==

CALL NUJACM

i

yes
convert

(j— END )



CALL FBSUB

SECH=SECH+1

SECH>100>-222

)

XM=KEEP

XM=XM-RTEP* '
ELXM (: STOP j)

no

NLSW=4 10O

NLSW=SECH=E1=E2=ENRM=
0,RTEP=1,KEEP=XM

e

'71
{ ITER=ITER+1

no

ITER>100

LOOP

64



0

<<:E£i?;::>

DOUB
RTEP=

NLSK=1 NLSW=2
: RTEP=
RTEP/2 RTEP*2
{ |

|

~ 1 sk 2

RANL=0,RBNL=RTEP
RCNL=RTEP*2,EA=0
EC=ENRM, EC=E}

EO=ENRM
f

3

:

ITER=
ITER+]1 @

b4
L= STOP

§

NLSW=SECH=E1=E2=0
RTEP=1,E0=ENRM
KEEP=XM

\/

RANL

RCNL=RTEP ,RBNL=RTEP/2
EA=E2,EC=E1 ,
: EC:ENRM

o

'FIND RTEP
NLSW=3

)

65




Tusunsuuen TRANAY

START

nonlinear
AID=1

v

convert V I+ XM
initialization

—

LOOP1

CALL HMAT

LOOP Y

LOCP

AID

KEEP=XM,NLSW=0
E2=E1=ENRM=O

RTEP=1, ITER=0

FDP=0,DDP=0
CALL SOURCE

source=0 except
bias source

J

CALL DERIV
find df/dt

FIND WM,MM,DXM,
DWM, DMM, EM

.4"=!EE:,., es

CALL CONVERT

modify EM
J

ENRM, WNRM, XNRM

CALCULATE

ENRM/ (XNRM
+WNRM) <&




yYes A

: FLAG=1 YEs
NLE }
NTO _ ‘
. CALL UJACM
| FLAG=1
NLE
T1
CALL NUJACM
no
JD=0 CALL FACTOR
‘ =
/ =
@ . CALL FBSUB
' - no

@ SECB=SECH+1 -

[ﬁ XM=KEEP

XM=XM-RTEP*ELXM

67



68

KEEP=XM, RTEP=1
NLSW=SECH=ENRM=E1=
E2=0

i

ITER=ITER+1 ]




Yes

KA¢15 §& Ka>0

DT=DT*2,KA=KA+1
CONT=FLAG=0

yes

RLC=0 CALL CONVERT
: ]

S

@ TA(KB)=TA

no J

ABS(TA-TD yes

(IH)) DT*1E-

TA=TD(IH) ,CALL FUNCG
G=G+GP

|

ENTS

£9



HINTD £s
no

SR

CALL GRADC

. IL=0
ﬁ\\\\\

DG=DG+DS

TA=TA+DT, M2=M1
M1=FM,X22X1
X1=XM

GP<¢d

DONE=1
v

(:W-RETURN “j>

ALLNORMA

VOLT=VF
CURT=CF
DON

DT=TD(IH)-TA+DT
TA=TD(IH)
CONT=FLAG=0

L CONT=CONT+1

<G>

no

Yyes

WCKT=CKT
MWKT=MCKT
KA=KA+1

70



. _ NLSW=

RTEP=RBNL
NLSW=4

71

RTEP=RTEP*2

RTEP=RTEP/2 -

NLSW=SECH=E1=E2=0
KEEP=XM, EO=ENRM
RTEP=1

!

27=ABS(E
NRM-E1)

RANL=0,RBNL=RTEP
RCNL=RTEP*2,FA=EQ
EB=ENRM,EC=E1

RCNL=RTEP,EA=E2
ENR¥

RBNL=RTEP/2,EB=E1

o

RANL=RB/ 3

- RANL=0

FIND RTEP,NL=3




Fug¥iu GRADG

®

Com )

I

CALL FACTOR

-

!

DGDP=0
CALL DHDP

Y85 NvD=0 R0

FLAG=0,TP$=VT$
ND=NID, YA=MID

|

T~

FLAG=1,TPS=VT$
ND=NVD . YA=MVD

l

ETSI=FC=0
JZ=YA,IK=CH

ETSI=1

CALL SENSTY

ETSI=MT(K,*)41

YES

ICC=0

FC=1
ESD=MS(K,*

il

ETSI=-MS(*,K)

I1CC=0

FC=1
ESD=MD (K, *)

CALL SENSTY




no

VIM=(CU

RT-ID)KI

yes

3

VIM=(VOLT-VD) *KI

DGDP=
DGDP+VIM*SI

73



iy _DHDP

¥

2
Y]

HDP=WM HDP=DWM }

ra

FIND HS,HSF
HDP=HDP_HSF

b

=D




Fuifu UJACM

DK=D4

DK=D4* (D4+D5)/
(2*D4+D5)

UJAC=WU=0

WU(I,I)=HM(I,4)
/DK+HM(1, 2)

UJAC=UJAC+WU*MT

END

~1

7]



- #yqfu NUJACM

TYPR$=LT or NT

T

FOR I=1 TO RLC
11=MRLC(I)

!

FOR J=1 TO NH
J2=J+VV,V1=VOLT
J1=CPIV(J2)

V1(*)=VOLT(*)

yes

V1(J1)=0.001

L

VOLT(J1)=0

KSK=1 I

V1(J1)=1.01*
VOLT(J1)

f

.

'CALL ERROR,D8=
V1(J1)-VOLT(J1)

yes

C1(J1)=0.001

CURT(J1)=0

L 3

Cl1(J1)=1.01*

CURT (J1)

—X




1

CALL ERROR, D9=
C1(J1)-CURT(J1)

. PR
YB(J1)=.001 {_6{1%V(J1‘

l ]
>re

CALL ERROR

YC(J1)=.001 ¥F6§%E?J1)
]

l

T
CALL ERROR,D7=
YC(J1)-DC(J1)

- FIND W3(J),kW4(J)

NODES=AU
and ICC=1

FIND H1(J1,J),
HZ2(J1,J)

|

FIND PART OF
UJAC

END

77



Hu7fu HMAT

START

HM=0

no

R

R,L,C

L

HM(*,1)=1

HM(*,2)}=-CKT(*)

HM(*:I) =1
HM(*,4)=-CKT(*)

C

HM(*, 1) =1

HM(*, 3} =-CKT(*)

IS LINK

4

WC

HM(*,1)=-CKT(*).

HM(*,2) =1

HM(*,2)=1
HM{*,3)=-CKT(*)

HM(*,1)=1

HM(*,4)=-CKT(*)

END



Juzfu TSDMAT

Com)

MOVE VOLTAGE SOURCE
TG RIGHTMOST

TO LEFTMOST

MOVE CURRENT SOURCE.

GENERATE COLUMX
INDEX CIDX

GENERATE ROW PIVOT
RPIV

GAUSS ELIMINATION
FIND T,S,D MATRIX

Ce D

79



#u3%u FACTOR

o)

GAUSS ELIMINATION
WITH PARTIAL PIVOT

‘ END )

Husfiu_FBSUB

(’ START )

, LU DECOMPOSITION )
{ FORWARD SUBSTITUTION
[_BACKWARD SUBSTITUTION

END

89



Tugfu MAP

START :)

3

VTst,IY$=M,CH=J

J<{NODE

VT$=W,IY§=X
CH=J-VV

VT$=X, 1y

$=W,C
J

H=
W

VT$=M,IYS=F
CH=J-NH-WV

END *:>

sl



Fus¢hu CONVERT

KSW=1

IND.SOURCE

VOLT=FM
CURT=MM

DV=DFM
DC=DMM

IS

/

IS LINK

VOLT=WM
CURT=XM

VOLT=MM
CURT=FM

>

DV=DWM
DC=DXM

no

IS TREE/ es

h

VOLT=XM
CURT=WM

DV=DXM
DC=DWM

KSW=1

—

DV=DMI
DC=DFM’

1

END




ANANUIR ..

- Tusunsunis3 trsnznaess Libuazndsoaniuunes s v Tro e lusis



Tusunsy AUTODC - . )

50 REM AUTODC ‘
S1 REM ! INTEGER EDGE.N2DE,vw, 11, WS, NH,RLC.NMFE,NUD,NID. IM, IL
. 1TER, ICC,HT, MS, MD, CRF IV, MVD, M1D, MCKT, CH, MEAR, MRLC, 55
Sz REM ! DEFCOMMON EDE: MODE, Vv, 1 AN”_““_RLC,NP,NVD,NID,IM,I
L;1TER, 1CC, TYFE2, MODES ‘ '
S3  REM ! DEFCOMMON YV(E‘.H"’”).H”(”),FM(Q),HM(E,4),U’““’B g
C )L CRT ) VOLT (D), CURT(9) ,H1(2,2) ,FAUJ (B, 8) ,ELXNM(B) ,ERR (5)

S4 REM | DEFCOMMON MVE

(2).?’1 DI2),CHIT) ,MFAR (S ).SS 2),MT(8, 8
YAMS(E,2),MD(Z,2) ,MOET () ,CP] U(C‘) th_C(ﬁ) FLB) ,FONT (),

EEF(8),C(S),HU(B, 5
55, PEW ! DEFCOMMON UT:(?) I¥$(3),DFt(2) . DXM(3) , DM (8) , DHM (2
, WCKT (9) W1 (8) W2 (E)  MT(B) , W4 (B),V1(F),C1(9),EV(T), .EI1(5)
.DI(B) :
©& REM ! DEFCOMMON VED(%),ID(S),DEDF(3), H:{S,Z).F“r(~.w/.“D
(2,3) FEND(2,3),W(E,8) ,B(8),X(B),A(58,6),KV(S), .IID).FJ(S
8)  HDF(8,2),ETSI(8),SI(3)

57 REM ¢ DEFCOMMON ESD(2),UT(8.8),YY{8),TFE(9),YA(10) HF (8,
‘ ) JHE(8,2),YZIV(8) ,EnIE), F(B)

SB REM ! DEFCOMMON FU,FY,Fi, FX

5%  HOME

£Q INFUT “CREATE MEW FILE(Y/N) ";Z%

62 IF Zg = "N" THEN 190

&5 FRINT : FRINT "EDGE NODE WV II ICC* ,

66 INFPUT EDGEE: WTAE 4: HTAE &: INFUT NCDE- YTAE 4: HTAE 11: INFUT
VY VMTAE 41 HTAE 14: INFUT I1: VTAE 4: HTAE 17: INFUT I1CC

70C MODE$ = "AU":iNS = WV + I7:MH = EDGE — NS

70 DIM XH(B) WM(B) ,MM(Z),FiM(2),HM(B,4) UJACIB, 8) ,CKT (), vOLT
() CURT (), H1(B,2),.FaUI(E, D), EL‘M(:..ERR(?) :

100 DIM MYD(2),MID(Z) ,CHIS), MPAR(3S),S5(2)

110 DIM MT{(8,3),M5(8,2). FD(E,:) MEKT (%) s CFRIV(D) MRLC(4), IF (8

FH'T(?).}EEF(B) C(S) , WU(E, 8) o :
120 [IM VTE(9), IYS (T ).g—mc“\ Dxu'B‘_“HN(B),DNM(E),MCHT(?}
130 DIM W1(8),WR(8),W3: ),w4(8),d1(?),£1(9),EV(?),EI(9):D1{8

)

140 DIM wD(9) ,ID(?),DE??(E)&HE(B,E),FSP(Z,B),DDPﬁE,E),FE”D(?
) '
150 DIM KB, 8),B(8),X(E),A(8,8),KV(5) ,KI(F),EI(8,8), HDF (8, 3)

LETSI(8) ,S1(3)
160G DIM ESD(2),UT(8,8),¥Y(8), TFE(S), YA(10) (HF (8, 3) , HE (8,
7y (g .
DIM FMA(S, %) ,RONE (S}, RFIV(S) ,CIDX (), WORKIE) , EM(E)

+J)

[

SR

17

180 DIM ZF(B)Y,21%(%)

185 BOSUR 2500: FEM HIITIg

170 BOBUR 2940 REM FRITRIEVE FILE

122 IF FPX = 1 THEM FEz 1

196 BREUE 100 REM  TZOMAT

270 GOSUR 2] FEM mMaF

280 FRIMT - T " DITIRED RESFDONGE REIBHTINEG FARITOR"

250 1F MWD = O THEN 345

S0 FOR I = 1 TO MWD = MUD{IY): FRINT @ FREIMT "wenidivs = o
MDY s BLT FrRamogemy = "ieVi{dr: NEXT 1

FA4%  IF HMID = O THEN 43¢ .

70 FOR I = 1 TGO WID:Z = MID(I): FRINT : FPRINT ™ T{":13:)y =



85

":ID(I):" amME KI("33:") = “3KI(J): NEYT 1

420 FRINT : PRINT ™ INITIAL GUESS CKT = “: FRINT :

430 FOR I = 1 70 NF: PRINT “ CKT{"iMFAR(I)}:") = “ICET (MFAR (
I1Y)i: NEXT 1 : ’

35 FRINT .

440 REM ! CLEAR CHAIN

430 FRINT CHRE (3)"BRUN AUTCERADE. OBJ®

€10 ERD ‘ ‘

1000 REM  TSDMeT

1050 FOR I = 3 TO NODE:ZZ = G: FOR J = 1 TO EDGE: 27 = 22 +
(MACI,3)): NEXT J:RONE(I) = 2Z: NEXT I '

1030 FOR J = 1 TO EDGE

1040 FOR I = 1 TO HODE

1050 IF MA(I,J) = O THEN 1070

1060 CRIV(I) = CRIV(J) + RONELID)

1070 NEXT 1

1080 NEXT J

1090 K = 1 :

1100 FOR 1 = 1 TD EDGE

1110 FOR J = 1 TO NS

1120 IF 1 = S5(J) THEN 1150

1130 NEXT J

1140 WORK(H) = I:K = § + 1

1150 NEXT 1

e
m
m

1160 IF WY =0 THEN 1180
1170 FOR' T = 1 7O WW:iCIDX(I) = SS{I): NEXT I
1180 IF II = O THEN 120<

1190 FOR I = 1 TO I11:CIDX(EDGE —.11 + I) = SS(W + 1): NEXT
1200 L = NH
I21¢ FOR J
ORK (1))
1220 FOR I = 2 7O L ' _
1230 IF TEST > = CRIVI(MORK(I)) THEN 1250
1240 TEST = CRIV(MORK(I}):F =1
1250, NEXT 1 :
1260 CIDX(JY = WORE(E): IF K
1270 FDR I.= K TO (L - 1}
={ - 1

il

(VW + 1) T3 (EDGE - I1I = 1)k = 1:TEST = CF’IV(_N_

= L THEN 1280
PHUORFI(L) = WOREA(T + 1): MEXT 1

00 CIDX(J) = WORK (1) :
- FOR I = 1 TO MODE:RFIV(IY = I: MEXT I

M1 = O:NTZ = NODE:Jd = 0 :
=3 + 1:J! = CIDX{(JY:MN = O:TEST = EDGE + 1
FOR I1 = 1 TO NODE '
IF MACIL1,31) = O THEN 1430
IF J = 1 THEWN 1400

IZ70 K1 o= 1: IF Ni

= O THEN 14500
(K1) THEN 1430
: = M1 THEN 13538B0O :
ESBEINN = NN+ AES (MB(I1.Z)): HNEXT

1280 IF 11 =
IS0 K1 = E1 o+

I500 KN = ¢

m
[}
RN
r
[y

-
0~

1410 IF TEST « = {1 THEN 1230
1420 TEST = HRMN:imp = 11

14Z%0  NEXT 12

1840 IF MM = O THEN 1SE



, 56
1450 Nl' = M1 + 1:CRIVINGY = J1

bod
B

1470  IF RFPINVII) = MN THEN 1490 . .

1480 I + 1: IF I < = MNODE THEN 1470
(1) = FFI’(M" REIVINLIY = M IS = FFIJ\h1),Jq = CFIY
2 .

: 2 I3

=1 T8 EDGE:MQ(IE,Z)
1510 FOR K2 = 1 TO NGDE

1320 IF RPIV(KZY = MN THEN 15&0 -
1530 KT = RFIV(EZ)Y: IF MAMKZ, J1) = 0 THEM 1S40
1340 22 = MA(KE,J3) :
15350 FOR Z = 1 TO EDGE:MA&(EZR, 2)

7 ‘

N
0
AR
m
D-"—_‘ [ ]
<
NN
It
X
D
bod
L

N

1#

MAR(ISZ)Y / ZZ' NEXT Z

AUKZ,2) - MA(IZ.Z) * ZZ: NEXT

s
wm
o~
)

NEXT ¥2
iS70  GGTO 1590
1580 CRIVINDY = J1:N2 = N2 + 1
1590 IF N1 < (NODE — 1) THEN 1330 _
1600 FOR 1 (J + 1) TO EDBE:CFIV(I) = CIDX(I): NEXT I
1610 FRINT FRINT.: FRINT " MCFIV =": FOR I = 1 TO EDGE: FRINT
CRIVOINE"  "3;: NEXT I: FRINT '

1620 FRINT FRINT » Ma =
1630 FOR 1 TO NCDE: FOR J = 1 TO EDGE: FRINT MAGRFIV(I),

C CRINGI}Y;" "3z NEXT J: FRINT : MEXT I
1640 FOR I 1 TO NH: FOR'3 = 1 TO RH:MT(I,J)

.o

” u " "
(™

MEXT J3: RNEXT

Il
o

[
o
Ln
o
n
Q
n
bt
1l
[

TO NH: FDF.'.J = 1 TO WNS:HMS(I,.Jd)

1}
i)

NEXT J: NEXT

1660 FOR I = 1 TO NS: FOR J'= 1 TO wS:mMD(I,d)
1 ’ A
1670 FOR I = (YW + 1) TO (NODE - 1):1I1 = RFIV(ID:IZ = [ - uy

i
i~

NEXT J: REXT

NODE TO (EDGE - II):01
- MACI1,31):MT(I2, 1)
1690 IF 11 O THEN 1710 :
1700 FOR J (EDGE - 11 + 1) 7O EDG :J1 = CRIV(I):I2 = J ~ N
COHIMS(IZ,J32) = - M&CI1,31): NEXT 3
1710 NEXT 1 :
1720 IF W9 = O THEN 1760 . : : _
1730 FCR I = 1 70 ¥W:Il = RFI¥(I): FOR J = NODE TO (EDEE — 1
1):d1 = CRIVGII: 12 = J - WiNS(IZ. 1) = MAI1,Ji): NEXT J:
MEXT 1. . .
1740 IF 11 O THEM -17&0 _
1750 FOR I = 1 TO WWill = RPIV{I}:IZ = I: FOR J = (ED 1
+ 1) TO EDBE:Jl = CRIV(J):02 = 3 - MHIMD(IZ,JZ) = — MA(
T1.310:MDO3Z,12) = MA(T1,31): MNEXT J: WEXT I
1760 FRINT ¢ FRINT @ FRINT GTRIX T ="
1770 FOR I = 1 7O NH: FOR J = 1 TO MH: PRINT MT(I,2):" vy

1680 FOR J
(12,32}

CRIVGIZ1I2 = J —« WWiMT
FMRr(I1,31): NEXT J

mn
i

i

r MHEXT
J: FRINT @ NEXT 1
1780 RINT @ FRINT @ FRINT " . MATEIX S ="
1790 FOR I = 1 TD NH: FOE Jd = 1 TO NMB: FRINT MS(I,J):" i MEXT
Jr FRINT : MEXT 1
3800 FRINT ¢ FRINT ¢« FRINT @ METRIX D ="
210 FOR I = 3 TO MNS: FOR J = 1 TC s ERINT DI, 3 "1 NEXT
1

J: FRINT : MEXT
O RETURH
REM MaF




010
2020
Z0Z0
2040°
2050
2040
2070.

FOR 1 = 1 TO EDGE

FOR J = 1 TO EDSE

IF 1 < > CRIV{J) THEN
IF 3 < "= ¥W THEN 2080
IF J < MODE THER 20%0

IF 3 ¢
VTS ()

(EDGE - I1I) T
”MI‘I: z\'li(l) IIF

20

2080
2020
2100
2110
2129
2130
2500

bl Ay —d
<oD

VTE(I) = “Fr:Ive(1) = "
VTS (I) = "X":1¥e(1) = "

VTS (1)
NEXT J
NEXT 1
RETURHN.

REM INITIEL

vy

"WUrIVE ()

N2 T

HOME : FPRINT “E M1
VTAH 24: GET Z%: 1IF 2%
I = VAL (Z#):3 = 1 # 2

2520 VTAE J: FRINT I: VTAE J
6: INFUT KI(I): VTAE J: H
10: FRINT Z1€(1)

2525 VTAE J: HTAB 15: INFUT
OLTA(I): VTAE J: HTAE 31:

2530 RLC = O:TYFES = "LD"

P

SBS

Y

2520
2600
Z610

Z&14

4

FOR 1 70 ERSEMCKT ¢

IF 21¢(1) = -CHRz (E£2)
IF Z1%(1) = CHRE (7&)
IF Z1¢(I) = (CHRE (&7)
"IF Z1%(I) = CHE: (78)

GOTO 25465
RLC = RLC + 1:MRLC(RLC)
MEXT I _ .
HOME
FOR 1
MNEXT
FOR I
MNEXT
HOME

I

‘1 TO NS: INFUT

1 TO NS: INFUT

B A

INFUT "MUMBER DF FORARE

FOR I = 1 70 MF: VTARE 2
4: HTAE 15: INFUT "MAX i
YMIMN "iFBRD(Z.I): NEXT I

FOR I = 1 TG MNGDE: FOR
Jr MNEXT I

FOR I = t T0 EDGE:mM& Ry

26164

HOME :
INFUT “HUMEBER OF BESIRE

IF MUD < = 0 THEN 2680
FOR I = 1 T3 EDSE: VD (I}
FOR I =1 TC RVYD: MTARE
HTRE 11: INFUT “DESIEE
= 1i: KEXT I )
HOME

INFUT o5l F 0OF DEEl

UMEEZR 0
& = T

IF MID

-

.87
2110 . ‘ ‘

HEN 21090

"ICHUIY = J - (NH + wW)y: GOTO 21
":CH(I) = J: GBOTO 2120
"iCHOI) = J - W BOTO ZiZ20
":CHIY = J -~ WW: BCTC 2120
YFPE K. OHM VOLT M. AmE"
= CHR=z (13) THEN 2530
IF T > ED THEKN 2510
! HTAB Z: INFUT KVII): YTSE J: HTAE
TRE 10: GE HYAE

T Z1%(I): VTAE J:

ha g’ 'y
1 ES]

CET(I}: VTAE J: 23 INFUT V
INFUT CURT(I): GOTC ZS10

1)
THEN
THEN
THEN
THEN

Ot

MCET (1)
MERT (I
MCET (1)
Z=L0

N

YFE®

= I:7T = UNDY:iMCKT(I) = 2
" INDEFENDENT

SOURCE .VECTOK"; S8 (1

“INDEFENDENT SOURCE VALUE *; Friil

FRINT

TER": HF: ‘

1 INFUT "ELEMENT ":MPAR(I): VTAE
FEND(1,I): VTAE 4: HTAR T2: INFUT

J =1 TO EDGE:MACI,J) = O: MEXT
(I),1) = 1:iMAGKI(I), 1) - t: MEYT
D O/F YDLTAGE":MVD

= CrEMOI) = ©: HEXT I ,

4: INFUT "ELEMENT";MYD(I1}: VTaE

D O/F VOLT iWDOMYD T} ) s KV (MUD (T )

D G/F CURRENT":iNID



2690 FOR 1
2700 FOR 1
4=
(1))
INFUT
sFU

)

Iy

71
74

(SEN]
o

}

NID:
DDE®:
FX

FR
F

o
TR

FRETUR!

27860 EM
261 HOME
262 FRINT
ZFEE O FRINT

2763 INFUT

NID: I
CDE%: I
FX
T96S EOR I
96L& FOR X
o9L7 O FDR 1T
J: NMEYT
2FEE FOR 1
OLTI)e
ZF70 OFOR I
S5 NEXT
=Z271 FgQR 1

HTAE 11:

F‘QIFI’_“

1 7O EDGE:ID(I)
1 70 NID: VIBE &¢
INFUT "DESIRED G/F
EXT 1

f

it

1z

"ALFHA F "iFV: INPUT ¢

“YDU WANT RARD

REM

COFY(1/0
ZB50:; CRERTE FILE
CREATE FILE

INFUT “FILE RAME ":7¢
CHEZz (4):“0OFEN ":Z%
CHR% (4)3;"DELETE .";7Z¢
ERRE (4)3"0OFEN “37%
CHREs (4):"KRITE ":Z%.
EDGE: FRINT NODE: FRINT
INT NF: PRINT R'C' FRINT
FINT HNS: FRINT h FEINT

2720 INFUT
2760 BOSUE
L7700 RETURM
2850 REM
2860 HDOME
2865 FRINT
=870 FRINT
287 FRINT
2880 FRINT
2885 FRIMT

[ J
~
f

FILE

: INFUT "FILE WNAME ";3Z%
CHRs (4):Y0OFEN "iZg
CHR2 (4)i"RERD “;Z%.

EDGE: ’VFUT NODE: INFUT

FUT NF: J”“T RLC: THEUT
WNEJT NS JEUT RH: INFPUT
= 1 TO NZ: INFUT SS(I):
= 1 70 NP: INPUT MFAR(Z
= 1 T0 WODE: FOR J = 1
= 1 TO EDSE: 1HFPUT MCET
INFUT CURT(IN: HMEXT I

= 31 TQ 2: FOR J = 1 T0O
I

= 1 TO EBBE: INFUT wDI

C:KI(I)
INF

O: NEXT 1
UT "ELEMENT”$MID (1) =

CURRENRT": IDM

VTAE
IDCI) )Y KIAMID

ALFHA R OYiFK: THREUT * vT ™

LA}

¥

) FX

WM PRINT II' FRIMNT NVD: FRINT
ICC: FRIKT TYFEZ: FRINT ™
Fil: FRINT FWY: FRINT FW: FPRINT

2850 FOR I = 31 TO Ns: FRINT S5(I): KEXT 1
2895 FOR I = 1 TO NF: PRINT MFAR(IY:s NEXT I
2900 FOR I = 1 TO NODE: FOR J = 1 TO EDGE: PRINT MA(I,J): NEXT
J: NEXT 1 '
=705 FOR I = 1 7O EDGE: PRINT MCET(I): FRINT CKET(I): FRINT \
DLT(IY: FRIMT CURT(I>: MHEXT 1
ZF10 FOR I = 1 TO Z: FOR J = 1 TO NE: FSINT FEND(I, J): NEXT
J: MEXT 1 : A : :
Z¥1S FOR I = 1'TO EDSE: FRINT vD(I): FRINT FAM{I): NEXT I
EF16 IF MVD < = 0 THEN 2925 |
”9“0 FOR I = 1 TO WVD: FRINT MVD(I): NEXT 1 .
’25 FOR I = 1 TD EDBE: FRINT ID(I): FRINT EI(I): REYT 1
2?:7 “IF NID £ = O THEN 2935 ' :
29340 FOR I = 1 TO NID: FRINT MID(I): NEYT 1
C 235 IF RLE € = O THEN 25as . ,
Z240 FOR I = 1 TO RLC: FRINT MELC(IY: HNEXT 1.
245 FOR I = 1 TDO NS: FRINT FM(I): NEXT I
2748 FRINT CHR$ (4)Y:"CLOSE ":2¢

YV INFUT II: INFUT NWD: INFUT
ICC: INFUT TYPES: INFUT M

FU: INFUT FV: INEUT Fig: INFUT
REXT I

Y1 ONEXT 1
TO EDCGE: UT MALT,J): NEXT
Ide IMFUT CHT(I): TWEUT ¥
PEr O INAUT PEND(ILJI): NEXT

Yt INFUT BVII): HEXT I



277z

287
2874
974
2577
zG79
2980

2982

- 2583

584

IF NVD < = O THER Z974

FOR 1
FOR 1
IF NID
FOR 1

1 TO WYD: INFUT MYD{1): NEXT I

1 7O EDGE: INFUT ID(I):s INFUT KI( I):
< = Q THEWN 297¢%

1 70 NID: INFUT MID(I): HNEXT I

IF RLC < = @ THEMW 2982

FOR 1

FOR 1 =

FRINT
FETURN

i

1 TGO RLC: INFUT HMRLE(I): NEXT 1
1 TO NE: INFUT FM(Id): NEXT 1
CHR% (3);"CLOSE “:7% ) ’

MNEXT

1



Tihuﬂﬁudéu AUTOGRADG

Z00 REM  AUTOGRAEDG

IZ0  REM ! INTEGER EDGE,NODE,VV,II, NS,NH, FL,.JE NVD, NID, 1M, I
L.ITER, ICC,MT,MS, MD. CFIV, MYD, MID, MCKT, CH. MFaR. rﬁic__

3ZZTO REM ! USECOMMON EDLbéﬁ“DE,JJ,;I,NS,NH,RLC.NF.MVD,NID,IM,
1L, ITER, I1CC,TYFES$,MCDES .

340 REM ! USECOMMON XMiB) WM (E),Mi(2) ,FM(2),HNM(8, 4) ,UJAC (S,
8),CKT(),VOLT(F), CU?T(?),HI(:.~;.rAUJf8 2)  ELXM(8) ,ERR (9

)
50 FEM P OUSECOMMON MVD(Z) MID(2) . CHIS) ,MPARIZ) . S5(2),MT (8,
M58, 2) ,MD(Z.2)  MCKT (F) ,CFRIVIT), MRLC (4), IF (8) ,FONT (S},
LE F(2),.C(5), WL (8, )

I60  REM 1 USECOMMON YTZ(9) LIYE (S, DFMI2) ,,DENE “wael,D“sf
2YLUECKT(9) W1 (&), Z(E), w*(c,.w4¢8),v1t9), 1(8),EV(9),E1¢(%
). D1(8)

70 REM ! UCECnﬂHDN vD(S),ID(9) ,DEDF(3) ,H2(E,2),FDF(2,3),DD
F(Z,3),FEND(2,3) ,W(E,8),EB8),X(B),A(8,8), LEVIS) KI(R),F3¢(8
.8),HDF{8,3) ,ETSI1(8),81(3) .

ZED Frm ! USECOMMON ESD(2),UT (8, E), YY), TFE(F),YA(10) ,HF (B
=y H:re.:) YZV(8),E (8),~Ff8\ '

3P0 REM ECOMMCN FU,FU'rd,FX

400 IF PY = i THEN FR# 1

440 IV = 0:IW = 0O

450 FOR I = 1 TO EDBE:WCKTC(I) = CKT(I): NEXT I

Z60 G = 0:81 = 0:62 = O:IL = G:ISH = 0:IM = 0O

220 BOSUE 2100: REM pCay "

S10  BOSUE 620C: REM FUNCE

S20 IF € < = 1.0E - & THEN 990 '

260  GOSUE &500: REP REDS

S70  GOSUER B8000: REM NORMAL

€20 IL = 1L + 1

&30 FOR I = 1 TO EDGE:WCKTI(I) = CET(I): NEXT I

&4C¢ FDR I = 1 TO NF

650 3 = MPARCI) tWCKT (J) = WCKT(J) - DEDFR(I)

660 TIF WCHT(J) < FEND(Z,1) THEN WCKT(J) = FEND(Z,1)

670 IF WEKT(J) > PEND(1,1) THEWN WCKT(J} = FEND(1,I)

680 . RMEXT 1 -

710 GCTOD 490 )

€80 FRINT : FRINT © RAMNGEN:STOF": END

S0 IV = IV o+ IM + Il = IW o+ IL + 1

1000 FRINT @ PRINT THE TOTAL MUMEBER OF MAJI0OR ITERATIONS
eI .

1010 FPRINT @ FRINT ¢ TOTAL WUMEER OF ITERATIONS FOR SEARDCH
IMG LAMD "; 1y

1020 FRINT @ FRIRNT * THE SCUARE ERROE "3

1030 PRINT @ FRIMT THE FINAL CIRCUIT CKT ": FRINT

1040 FOR I = 1 TO NF: FPRINT “CHT("IMFAR(IVNIY) = ";WCET(MEAR(
I}): FRINT : NEXT I :

1050 FRINT @ PRINT " THE FIN&L*REEPGNSES " ,

L0 FOR I = 1 TO EDGE: FRINT "W(":1It”) = "3vOLT(I):i" VvOLT

TEMiIe™) = "sCURTIIDI"MILLIANA": PRINT @ NEYT I
EiD
FEM DCORY
FOR I = 1 TO EDBE:CHT(I)
2104 21D = Q: IF TYFE® = “HD"
TI0CR  IF RLLC = O THEN 2130



2110 FOR 1 = 1 TO EDBE:ER = 0:FQ

2120 FOR I = 1 TO NH:K = CRIV(VW + 1

2IT0 IF IM > 0 OR IL > O THEN 217G

2130 FCOR I = 1 TO RH:K = I + wy:3 =

2180 XMII) = CURT(I): IF K < NODE THE

2160 NEXT .1

2170 IF ARID < > 1 THEN 2150

2180 ENRM = 0:El = O:E2 = G:SECH = O
H:EEEF (1) = ¥M(13: MEXT I

2120 DONE = (0:1TER = G:RTEF = 1: FOS
NS:HI(I,J) = O: WEXT J: MNEXT 1

2200  GOSUE 3G0G: REM HMAT

2Z10 FOR 1 =-1 TO NH

ZER0 21 = 0: FOR J = & TQ NH:Z1 = Zi
J

::30 Z2 = 0: FOR J = 1 TO NS:ZI2 = 22
3 :

2240 WM(IY = 21 + ZIZ

I250  NEXT I

2260 FOR I = 1 TO KNS

2270 Z1 = O: FOR J = 1 TGO MH:Z1 = 2%
J

228022 = ¢: FOR J = 1 TO NS:Z2 = 7%
3

2270 MMIY) = 2

al LA

2310

X

hgﬁﬁ
E

1:

2ETO

~ T

ZAEND
2320

2800
Zatn

2470
ZETD
L W I

e R

D40 IF SECH
460 O NLSEI
2470 | IF SECH
2480 7 IF ITER
Z58%0  1F I1TER
LS00 IF EQ <
23510 MLSW = 2
=320 RTEFR = BT
D0 ONLSE = 1
2240 RTERP = RT
2250 DUMY = 1:

CMEXT 1

FOR 1
Yr MEXT 1
IF RLC
GOSUER

GOSUE

FGR I

NEXT I

=

Z1 = Q22

M(IY:2Z2
ENRM
IF £ID <
EZ = Ei1:E
CFOR- I
AES  (XPM(I

IF - ENRM

1F mODEe

LiONE
IF

1F

1:

~ID 9

I500:

{00

TYFES

1 + 722

1 TG NH:iEMI) H"(I 1)

TATT 2
PERY a1

THEN
FEM CONVERT.
REM ERROR

1 TO RLC:J = MRLC{I):K

Q

I = CG: FOR I = 3

= e Lo -
22 4+ XMOT) ¥ YMLOIY:Z3
SGR (Z1):1XHNRM = SDOR
1 THEN 2200
1 = ENRMIENFM = O XNRHN
1 TO NH:ENEM = EMNEM +
M UWNRM = WREM 4+ ARES
> (ENEM + WHEM) % 1.0F
W x "RUT OR BID = 00T
8OTO 2970
= YLD" 4anND LTER » ¢ TH
= 1 THEN 2550
= O THEN EG = ENEM
GOTO 2720,27450, “BQO
< » 0 THER 2500
= O THEW 2550
T % 0 THEN 2570
ENRM THEN 2230
EF » 2@ G270 &4
EF s 2y BOTD Z2&20
GOSUE 4S040 RErm pJoTH

CFIVKD
W XN(I) = UBLT(J)
HiSW = G: FOR 1 =
I = 1 TO NH: FCGR J
+ MTII,3) % ¥M(J):
+ MS{I,J) * FM(J):
- ME(I.I) * EM{J):
+ MD(I, 3} % (3):
#OXMOIY o+ HM(OI,2)
= FONT(I)Y:=EM{K) =

T0

z

:

AES
WMol
- &
HEN

NH:Z1
WM(T)

-
a +

1Z2) 3 WHEM

Y):

4

s WNE

O‘

21

8]

NEXT. 1
J&3Z0

NEXT 1
I:

NEXT I

1 TO N

+ EM(I)
¥* WM(I):
SOR

(Z3)

(EM{IY) 2 XNRM

ERR (J)

*
EX

1 TO

T



2560 1F RIC = O THEM 2590

2570 GOSUE S000: REM NUJACH

2520 IF DONE = 1 THEN 2880

25%0  GOSUE S500: REM  FACTOR

2600 SO5UE E0D0: REM  FESUE .

2610 IF RID < > 17 THEN 2650

2620 SECH = SECH + 1: IF SECH < = 1060 THEN Z&40

. 2&E0 FRINT @ FPRINT » SECHXICO:STOR”: END

2640 FOR I = 1 TO NH:XM(I) = KEEF(I1): NEXT 1 o

260 FOR I = 1 T0 NH:XM(I). = ¥M(1) - ETEF * ELXMA(I): NEXT 1

26860 IF A/ID < > 1 THEN Z&%0

Z&E70 0 IF NLSW 4 THEM 22:0

Z6ED NLSW = G: DIEMRM = G:El = Q:rE
} I) = XM{I): HNEXT 1

h)
1
o
n
-
m
RA
H
b
T
]
n
]

1

2706 IF ITEFR <
2710 FRINT : FR
27206 IF EO < =
2730 RAML = CG:REN

C = Ei: GOTD

OO THEM 2210

T ¢ PRINT " ZITERXIQOQ:STGF": END

NEM THEN 22490 . :

= RTEF:RCHL = RTEF # 2:EA = EO:ER = ENEM:E

=t

NN e W) T M OE
~J
3
o

THEN 2520 -
RTEF / Z2:EA = EZ:EE = E1:EC = EREM
THEN RAHL = 0

EE * (RANL -~ RCNL):EC

3
-
n
0
m
0
L
N

Z by o

2770 EA = EA » (RCHL - RENL) :ENGM
C # {(RENL - R&RL) .

2780 RTEFR = (EA # (RONL + FREML) + ENEM % (RANL + RCRL)Y + EC

. (REML <+ EANL)Y)Y 7/ (2 (EA + ENMEM + EC))

2770 KMLSW = 3: BOTQ 2640 o

=800 IF ENRM < = ER THEN 28520

2810 RTER = RSNL:NLSW = 4: GOTO 2&40

28z0 ITEFR ITER + 1: IF ITER < =100 THEN 2840

E

Il

ZBIZG PRINT ¢ PRINT ™ ITER » 100 :STOF": END :
2850 RS C:SECH = 0:EQ = ENRM:El = O:E2 = O:RTEF = 1: FOR

x

».“!

-
N

~

[F . |
285C GOTO 25

C

H:KEEF(I} = ¥M{I): NEXT 1

2ESG 70 )

28&2 IF EL * O THEN 2880

2870 GOBUB 3IS00: REM  COWVERT . o

28E0 FRINT.: FPRINT : FPRINT © NO.OF ITERATIONS = *g

S8Fr FOR 1 = 1 TD EDBE: FRINT "WOLT(";I;") = ";uOLT (I
T CURT("§I:") = “iCURT(I):" MILLIAMP": ERINT =

<

FOR 1 = 1 TO EDGE:WCHT
RETUFRN

REM  HEAT

FOR I = 170 MH: FOR 2 = 1 TQ Z2:HM(I_,J) = O WEXT J: 1

-en

=1

o= CRET(IY: NEXYT 1

FCR I = 1 TO (MODE - 1 — v
I+ WWell = CRIVI(ED: IF MCKT(I1) > 1 THEN I100
MECET(I1)

: IF MCET:(I1)
JOED IF MCHT{IL)
MIED O FPRINT ¢ CHE!
SO70 HMIT, 1) = trHmol, 2D
INED HMOI, 1) TeHM(T, 8 = - CET(I1}
SO0 HMA(ILZ) = $:HM{I,3) =

TGO ONEXT I

E0TO 2100
COTD Zid0

. re



Zli10
3120
Z130
Z1a0
Z1S0
S1&0
3170
3180
I150
IZ00
210

LU SV,

"'Er f\
Pl

TE 1N
S d

= e
3520
==,

Pl ._J.n.

355“

3580

”57”

SEG
590
600
RI-NYE
JE20
IEZTO
6480

- [~
620

ZEED
SETO
J&20
S700
27310
L4000
S01¢
L
JOZO.
b
A4Q485
1

FOR I = (NODE — Y\) TO KH
Bo= 1 + UViIl = CRIVGO: IF MOKT(I1) > 1 THEN 2200

IF MCKT(I1) = — 1 THEN 3170
CIF MCET(I1Y = © THEN Z1g0

IF MCET(I1) = 1 THEN iSO

FRINT "  CHECK CeT:STHE": END
HM(I,1) = — CKT(I1):HM(I,2) = 1.

HM (T, 2)
HM(I, 1)
NEXT I
FRETURN
REM COMVERT
KSW = O: IF TYFEs:
128 (v

I:HMI, 3
1tHM(I,4)

CET(I1):
CET:1I1):

1]

“LT" DR TYFES

= ke

FOR I = 1 TO EDBE:J = CFRIV(I)

IF 1 < = 9V THEN 3600

IF 1 < NODE THEN 3630 o
IF I < = (EDBE ~ I1) THEN &80
F.o= K 4+ 1:90LT(J) = MM(K):CURT ¢J)

-
\\

.
)

1

IF kS 1 THEN I700

GOTO 3200
GOT0 3200
GOTC Z200
= UHT" THEN KESW = 1

Fir kD)

DV(J) = DMM(K):DC(JI) = DFM(K): GOTO 3700
VOLT(J) = FM(IY:CURT(J) = MM(I)

IF KSW < > 1 THEN 3700 '
DVI3) = DFM{I}:DC(I) = DMM(I): BOTO 3700
L =1~ WWevDLT(I) = MUY iCURT(I) = WM{L)
IF KSI < » 1 THEN 3700

PV(J) = DYXM(L}:DC(J) = DWM({L): GOTO 700
L =1 - YWiVOLT(J) = EMI{L):CURT(J) = XM(L)
IF KSW < > 1 THEN 37on

DY (a)
NEXT X
FRETURN
REM ERROR

DMLY : DC ()

= DXM(L): BOTO 3700

(VOLT {MR

FOR I = 1 T8 RLC: ccmc!c<1>) = 1.0E - & % ( EXF
CiIly # FUY — 1): NEXT T '
ERR(MRLEC (1)) = CURT(MRLC (1)) — C(MRLC(1)) + F¥ % [ (MRLC (
2 : _
ERR(MRLC(2)) = CURT(MRLC(Z)) - C(MRLC(2)) + Fit % C(mMELE(
1) )
RETURN
FEM  UJACH
FOR I.= 1 TQ WH: FOR J = 1 TO HH:UJAC{I,J) = O:WU(I.J) =
MEXT J: NEXT 1 : .
FOR I = 1 TO WH:WUET, T} = HNM(I_4) + BM(T,2): NEXT I
FOR I = 1 TO WH: FOR J = 1 70 MH:Z1 = 0: FOR K = 1 T0 N
Z1 = 21 + WUCTL KD % MTOL,3): NEXT KiUSAC(I,J) = Z3: HEXT
NEXT 1 ‘

5540 FGOR 1 = 1 TO MNH:UJ AT I) = UIAC(I,IY + HMl
Iy NEXT 1
RETURN
REM HUJACH
PESHW = 0 IF TYFEE = “LT" OF TYFEE = wpTe THEN KGQ =
S02¢ FOR 1 = % 70 NMH: FOR 3 = 3 7O METH1(I, 3} = QO:HZ(I,3) =
0 WNEXT J: MEXT 2
FOR T = 1 70 EDGE:EV(I} = :EICI) = CG: MNEYT 2

FOR 1 1 70 RLC

]



o180

EI(MRLC(1))

]

S1%0 EIMMRLC(Z)) = C1(MRLC(Z)) - C(MRLC{(Z)) + Fv = CMRLE (1))

S200 D7 = C1(J1) — CURT(J1)

5210 IF J2 < NODE THEN 5230

szza MI(J) = (EI(I1) = ERR(I1))} / B%:W2(J) = (EV(I1) - ERR(I{

"/ DB: GOTOD 5240 _

5::0 “llJ) = (EVY(I1) - ERR(I1)) / DE:W2(J) = (EI(I1) — ERR(I1
) / D%: GOTO S240 ' ‘

S240 HEXT J '

S25¢ IF MODE$ = "AU" AND ICC = 1 THEN S270

EZ60  GOTO S220 ' ) ) :

5270 J1 = FPONT(I1): FOR J = 1 TO NS:Z1 = O: FOR K = 1 TO NH:7Z
= 71 4 W2 % MS(K,J): NEXT K:H1(31,3) = Zi: NEXT J

2280 FOR K = 1 7O NH:K1 = PONT(I1):Z1 = O: FOR Z-= 1 TO NH:Z
1 = 21 + W24Z) % MT(Z,K): NEXT Z:UJAC(KI.K) = W1(K) + Z1:
HEXT ¥ : -

5300 NEXT I

5310 RETURH ‘

SO0 REMT FRCTDR )

o5l0 FOR I = 1 TO NH: FOR J = 1 TO RH:&(I,J) = UJAC(I,J) Wil
L3) = FAUJ(I J): NEXT J:ZF(I) = IF(I): NEXT I

5515 IF CCDE < > 1 THEN S540 B . .

SS20 FOR I =1 TO NH: FOR.J = 1 TO M’=acI.J> = UT{I,d:1,d
Po= FJI(I,J): NEXT J:ZFC(I) = YY{(I;: NEXT 1

540 FOR 1 = 1 T0O NH: FOR J = 1 TO NH: wrz }o= BLI.TY: WEXT
J: MEXT I ‘

SSS0 FOR I = 1 TG WH:ZF(I) = YI:MX = O

S550 FOR J = 1 TO NK

SS70 IF MY <0 ABES (M(I,3)) THEN MY = ABES (W41,J3))

S580  NEXT J

SEQO  IF MY = O THER END

SO0 DitI) = MY

S£10 NEXT 1

SEI0 ML o= NH - 1

S6ZC IF NI = O THEN FRETURN

5540 FOR K = 1 TD N1:J = H:KPi = K + 1:I1 = ZE(E):0¥ = QES
GEI1,E)) / D1¢I3)

S050 11 = MRLC(I) )

S060 FOR J =1 T0O WH:JI2 = J + Yu:J1 = CEIV(ID)

S070 FOR K = 1 TO EDGE:VI(K) = YOLT(): HEXT K .

SOB0 Y1631 = 1.01 * VOLT(J1): IF YOLT(J1) = O THEN Mi1(J1) =
0. 001 ’ o : ' :

SO0 CIMRLC(1)) = 1.0E — 6 # ( EXF (VI(MALC(1)) % FU) — 1)

S100 CEMRLC(D)) = 1.0E — & % ( EXF (V1(MRLC(Z)) + FU) — 1)

S110 E¥(MRLC(1)) = CURT(MRLC(1)) — CIMRLC(1)) + FV = C{MRLC(D
))

S1Z0 EVIMRLCI(Z)) = CURT(MRLC(2)) — C(MRLC(Z)) + FW * C{(MRLC (1
)

S130 DB = Y1(J1) — VYOLT(J1)

©140 FOR K = 1 TO EDGE:C1(K) = CURT(K): NEXT ¥

5150 C1(J1) = 1.01 # CURT(J1): IF CURT(J1) = 0 THEW C1(J1) =
. 001 :

S160 CMRLC(1)) = 1.0E — & # ( EXF (VOLT(MRLC(1)) * FL) — 1)

5170 CMMRLC(2)) = 1.0E - 6 # ( EXF (YOLT(MRLC(2)) * FU) - 1)

CI(MRLC(1)) - C(MRLC(1)) + FV % C(MRLC(2))



.95

SES0 FOR I = KP1 7O MNH:11 = ZF(I):m¥
1) '

S660 4

SE70 CX = MY:3

S6803 NEXT I .

S650 IF CX = O THEN EnD

S700 ZZ = ZE(3):1ZF(J) = ZF(E):ZP(K) = i

S7i0 FOR 1 = KF1 70 MH:I: = ZF(I):(I1.K) = WT,EY /7 W(ZZ.¥
YRl = WI1,1)

5720 FOR J EF1 TO NH

S7Z0 w(I1,J) = R % W{Z2.2) + W(Ii,J)

5740 NEXT J

S750  NEXT 1

5760 NEXT K :

770 IF W(I},NH) < > O THEHW S78%5

S780 FRINT " CAN NOT BE FRCTORIZED™

S78% IF CODE = 1 THEN =755 .

D770 FOR I .= 1 TO NH: FOR J = 1 TG NH:UJAC(I,J) = AT, 3Y:FAU
S(1,3) = W(I,J): MEXT J:IF(l) = Lth)-‘aexT 1

732 GOTO S200 .

733 FOR I = 1 TO WH: FOR J = 1 TO nNH:UT

3) = HWA(I,J3): NEXT J:vyvil

S800 RETURN

&000  REM  FESUE :

6010 FOR I = 1 7O WH: FOR J
J:ECI) = EM{I):XI1) = ELY

6012 IF CODE £ > 1 THEN &072

AES (W(IT, K)) 4 D1 Q)

oy
o
P
"
|
-0
R
-
m
N
8]

fl

) = A(I,JY:FJ(I,

=1 TC NR:WII,J) = FAUJ(I,J): NEXT
MOTY:2ZF(I) = IF(I): NEXT 1
@]

NEXT

6015 FOR @I = 1 TO MH: FOR J =-1 IO NH: WY, = FJ(I.J):
JIB(D) = ETSIC(I) s X(I) = YZW(I):2F(I) = ""(I)' NEXT I

EOZ0 IF MH > 3 THEN 6040

6030 X (1) = E(1) / W(1,1): RETURN
6040 11 = ZF(1):¥11) = EB(I1)
&0SC FOR K = 2 TO MH:I1 = ZE(KE):
&060 IZ = 0 FOR 3 = 1 I0 EF1:72

KF1 = K - 1

= 22 + W{(IY,J) % X(J3): NEXT
J. R

6070 XY = E(I1) — 22

6030 MEXT kK '

G0 XINH) = X(NH) / Wii1,

6100 FOR K = M1 TO 1 STEF

6110 ZZ = (: FOR J = KF

-
o
-

= K o+ 1
LJ) % X(J): NEXT

E12G XUED = (XA4E) = ZZ) 4 WlI1.E)
E1Z0 MEXT K

&£13% IF CODE = 1- THEN &£145

€140 FOR I = 1 T0 NH: FSRE J = 1 TO EEFRUSLT.T) = W(I,J): NEXT
JIEMAIY = BAISiELXMAIY = X{I):IF(I) = 284I): NEXT 1

&£142 GOTO 6150 ‘

©145 FOR I = 1 TO MH: FOR J = 1 7O WNH:FJ(I.3) = ir,J): NEXT
JEETEI(T) = BA{I):YIVI{I) = X{I):¥¥{(1) = 2F(I): NEXT I

6150 EETURN .
REM  FUMCG
IF NID = @ THE
IF MUD = O THEN £270

= 0: FOR I = 1 TC EDBE:G = L + {(VOLTC(IY — WD(I)) - =)
* EVI{I o+ “CUCT'I‘ = IDCIY) ©~ 2) % KI{l): MNEXT 1
&zat BOTO 8300



£25

0

. E260
E270

€300

£500.

6510
520
=230
&ES40
= A
Pl G
&E545
LS50

&ES60

&

- &S70
&SBD

6550
L6010
&610

&E20

Y-
640
6LES0
E&ED
&67C
£520
&EEF0
&E700
&710
ET720
E72S
&7 30

30
ETTO

ET7 60
EFT7
[Y=1n18]

FOo00

WO U g g

0m
SRS N
L

Do

{—.

56

6 =0: FOR 1 = TO EDBE:6G = G + ((VOLT(I) -~ UD(I)) -~ =)
¥ EV(I):s NEXT I
G070 &300
G =0GCG: FOR I = 1 7D EDBE:GC = B + <{(CURT(I; — iD(IY) 2
£ KI(I): KNEXT 1
RETURN
REM GRADS :
FCR I = 1 TO NH: FOR J = 1 TO NH:UT(I.J) = UJaC(d, I): NEXT
J: NMEXT 1.
FOR I = 31 TO' NFEFrDGDFP(I) = O REXT 1
GOSUR 7000: REM  DHDE
CODE = 1: GUOSUR SS90: REM  FACDTGOR
CODE = @
FOR Z = 1 TC 10:YA(2Z) = O: MEXT 2
IF RYD = O THEN 4520 A
FLAG = 1:HD = NVWD: FOR I' = § TC NVD:¥Y&(I) = MuD(I): NEXT -
I .
FOR I = 1 70 EDGE:TFe(I) = ¥Te(I): NEXT I: £OTO &EE00
FLEG = G: 1D = NID: FOR I = 1 TO NID:YAR(I) = MID(I): NEXT
I )
FOR I = 1 70 EDBE:TFE(1) = IY2{I): NEXT I
FOR I8 = 1 7O WD . )
FOR J = 1 TO NH:ETEI(I) = C: KEXT J

FC =

‘!

YROIS) 1K CH{JZ)

1JZ2 = =
IF TF£(332) = "¥" THEN 6&£59
IF TRF(3Z) = "iY THEN &700
FOR Z = 1 TO NH:ETSI(2) = - ME(Z. Ik WEXT 7
IF IEC = ¢ THEN &730 :
FC = 1: FOR Z = 1 TO NS:£ESD(2) = MDOIK,Z): MEXT 2

E

1~

GoTO &730 .
TSI (IKED 1: GOTO £7Z20
FOR Z 1 70 MNH:ETEI(Z
IF ICC O THEN &730

C 1: FCOR Z 1 T8 HN5:
GOTD &730 )
GOSUE 7500:

=

) = MT(IK,2): NEXT

-
-

EED(Z)

REM SEMSTY

VIM = (CURT(JZ) — ID(JZ)) * KI(JZ): IF FLAG = 1 THEN VIM
(VOLT(J2Z) — ¥D(JZ)) % £V (32D o : _
FOR Z = 1 TO WF:DBDF(Z) = DEDF(Z) + VIM # SI14Z): MEXT 2

NEXT IE

IF FLAG < 0 @AMD HID G THEN &SEC

RETURN

REM. DHDE .

W= @ IF TYPET = "NT® OR TYFES = LT THEN W = 1
FOR I = 1 TO MH: FOR J = 1 TO NF:HDF(I,J) = O: NEXT J: MSyT
FOR J = 1 TO MF

FOR I = 1 TDO NH:E = CRIV(T + W

IF ¥ 4 3 MPAR{I) THEN 7i150

IF I < {MODE = VWY THER 7110

IF MCRTIRY = = 3 THEM HDE(ILI) = - XM

IF MCETR: = 0 THEM HDE(I,J) = - Dym:iI)

TE MORT e = 1 THEH HDE{I,J3) = DLiMil)

GOTD T1eo

IF MCKTGO = — 1 THEN HDF(I,J) = - Wil



7120
713
7140

7150

7160 -

7170

71890

It

1F MCET (K)
IF HMCET (K)
GOT0 71£90
NEXT 1
NEXT J
FOR I .=
NEXT J=.
IF I1cC =

il

1 TO
NEXT

0

-
4

THEN
THEH

NH: FO
I
EN 740

7199 FOR 1 = 1 TG NH: FC
(I,d): NEXT J: NEXT I
7200 IF RLC < = & THEN
7210 FDOR 1 = 1 TC NH: FQ
(I.3): NEXT 3: RNEXT I
220 FOR I = 1 TO nH
F230 FOR J = 1 TO nF:22
"Z) ¥ FDFR(Z.33: NEXT 2

7230

ﬂﬂ:ﬂ

72E0D

7270 FOR 1

-7’1H

PN

7290 .

733O0

;glU

A0 1217

TIIN

LR PN,

7380 -

7350

TR00
7200
7510

=™
ﬁqﬁu

bl et

7530
7240

& 55(:)
Lo WA Yae
IN0O0
010
g1z
Fu"l A

SO0

-

(

HF (1,3):

z

-

CNEXT 1
FOR I

HE(I,3): MEYT 3
IF KW = O THE
= o

I.J3): NEX

IF RLC < G
FOR I = 1 TO
1,3): NEXT J:
FOR 1 = 1 TO
FOR J = 1 TC
= 0: FOR Z
ZiHF(1,3) = 27

REXT J
NEXT 1
FOR I

RETURN
REM- SEWSTY
CODE

CODE = O
FOR Z = § 71O

EDY % HDP(ZE, 23
IF FC = O THE
FOR Z = 1 TO

B) % FDF(ZK.,Z:
RE TURRM
REM NORMAL

o= 18T = i,
IF G <« = 1.
IFGE < = 1.0
IF MNP € 2 THE
FOR I = 2 70
IF-BEM > = FEN

FM = Rilebl = 1
MEXT I

FOKT = RCET(ME
FOR I = 1 TC
FRETURH

NEXT J:

r NEXT
£ 7400
HNH: FQO
HEXT 1
THE!N
tiH: FO
HNEXT I
tY
NF

NH: FO
: NEXT

GOSLE 6000

JFrr 232
: MNEYT
b 7250
NP:ZZ
MEXT
RN o=
E - =
£ - 4
HOBPOTFO
H4F s RE
THEN
SRR
QP:DED

il

HDE ¢

I,3)
HDF(1,3)

-

Ce

£ 3 =110

) .

£ J = 1 TO NE:

7230

EJ=1'TG N

= 0: FOR Z = 1
SHF(I,J) = Z7:

RJ =1 TD nP:
i

EJd =1 TO NES:

7306

R Jd=1TC

[EN

<
o4

FEM FESUE

™~

H

H

DMl
DYMId

HS(1,J)

U

F(I,Jd

¢I,.d

)}

}

NS:HS(I,J3)

~
=1

= : FOR 2Z¥ = 1 TD KWNH
ZE:S1e2Y = Z7Z: MEXT

= 03 FOR ZE = 1 TO NS
ZF:e5I(Zy = 8I(2) + 7
FEE {DGDFE(1})

THEN CST = 0,05

THER CST = QU025

= QREE (DEDRF{I))

SAD '

LIy = DERIDFIIY S FCOWT

YFIHDF(1,J)

)

(1,2) "

TO NFP:HDFE(I,J)

KD

B

= HM(I,Z) =
= H5(I,J) +

2 = 2Z + H

= HDF(1.3)
= HM(I,4) * Mg
= H5(1,3)

22 0= 22 +
27 = 72 +
: HEXT Z

* T 7/ =

'HDF (1, J)

NEXT
Ve
D (



Tusunsy DCMAIN

‘REM DCMAIN

HOME

INFUT "CREETE NEW FILE(1/0)":Z

IF Z = O THEN 1600

FRINT ¢ FPRINT “EDBE MODE VW II FRiC"
INFUT EDGE: YTAE "4t HTAE &: INFUT HOD

Pt b bk s
oo
o B T4 I

) e S

[V s
T T
0

VTERE 4: HTAE 11

13
m-

RLC )

1520 HVD 1I:NID = 1:WF = 2:NS = V¢ + JI:NH = EDGE — NS: It =
G:IL = 0:1CC = G:MODE$ = "&Y"

1550 DIM MVD(NVD) ,MID(NID) ,CH(EDBE), MFAR (WF) ,SS5(N5) ,VTs (EDSE
). IS (EDGE) , HZ (1dH, HS)

134C  DIM WCKT (EDGE) , MA (HODE, EDGSE) , ROME (NODE) , RPIV(NODE) , CIDYX
(EDGE) , WORE (RH)

1550 DIM XMONHY (WMINH)Y, MMINS)  FMINE)  HM(NH, 4) , UJAC (NH, NH) , CK
TLEDGE) ,YOLT (EDGE) , CURT (ERGE) , HI (MH NS), FAUJ (MH, NH) , EL XM (
KH) , ERR (EDGE) : S

1260 DIt MT(NH, NE) ,MS (NH,NS) , ML (NS, NS) , MCKT (EDGE) , CFFIV(EDGE)

- SMELC(RLE) , IF (HH) ,FONTAEDGE) , KEEF (NH) , C(EDGE) , WU (MH, NH}

1570 DIM M1 (NH) (BZINH) W3 (NH) (W8 (M), V1 (EDGE) ,C1 (EDBE) ,EV(ED
GE),EI(EDGE), D1 {RNH)

1280  DIM BANH,RHY  BINHY X INH)  ANH, E) (212 (EDGE)

1590  GOSUE 4500: REM  INITIAL -

1600 BGOSUEB 4500: REM RETRIEVE FILE

1610 IF FT = 1 THEN FR$& 1

2070 GOSUE 25C0: REM  TSDMAT

2080 FRINT :

2142 FRINT CHR$ {3):"BLOAD CHAIN,ASZQ"

2134 CALL SIZO"DCAY® :

2450 END

2000 REM T

2520 FOR

I
(MALI, 3

il

»

: NEXT J:RONE(I) = Z2Z: NEXT I
ZST0 FOR J ='1 TO EDGE

2580 FOR 1 1 T3 MODE

S50 IF MA(I,J) = O THEN 2570

2SE0 CRIVII) = CFIV(I) + RONE(I)

IS7O 0 NEXT T ' :

2580 NEXT g

550 K =

2600 FOR I = § TO EDGE

5 . .
= 1 TO WODE:ZZ = O: FOR J =-1 TO EDBE:ZZ = 22 +
) zZ2

il

2610 J = 1

ZEZ0  IF 1 = SS(2) THEN 2650

2ET0 T = 3 + 1 IF J < = NS THER Z&Z0
SELD WORKEY = Ik = K o4+ 1

2650 NEXT 1

Teed  IF WY o= O THIN 2680
TLFO FOR I 1 T2 WWICIDX(I) = SS¢1): MEXT
O THEN 2700

-

1l

1)
m
m
[
[
M
[
-t
It

2690 FOR I = 1 7O II:CIDX(EDGE - II1 + I) = ES2{VV + I): MEXT
1 : '

D00 L = Ry .

2710 FCR J = W+ 1) TGO (EDBE - II - 1):K = :1:TEST = CRIV(W

CRE (1))
FPEQOFQR I = 2 70O L

s IRFUT W VTEE 4: HTAEB 14: InFUT I1: YTAREBE 4; HTARE 17: INFUT .

1]



. 99

2730 IF TEST > = CFRIV(MORK(I)) THEN 2750

2740 TEST = CRIV(RORK(I)):k = I

2750 NEXT 1 : :

2760 CIDX(3) = WORK(KE): IF K = L THEN 2720

2770 FDR I = KK TO (L - 1):WHORE(I) = HORM (T + 1): NEYT 1
2720 L o= L - 1 ’

2750 NEXT 3

2800 CIDX(3) = KWORK (1)

2810 FOR I = 1 TO MODE:RFPIV(I) = I: NEXT 1

2820 ni = O: = NODE:3 = ©

2830 J = J + 1:31 = CIDX¥(3):HMN = O:TEST
2850 FOR I3 = 1 TO KODE '
2850 IF MAI1,J1) = O THEN 2230
FBLO IF J = 1 THENM 2600

IBTO K1 = 1: IF MNi = O THEN 2500
2880 IF 11 = RFIV(K1) THEN 2530
Z8T0 K1 = K1 + 1: IF K1 < = N1 THEH 28EC
ZF00 MM = 0: FDR Z2'= 1 TO EDBE:NN = +

n
m
-
Q)
m

+
[~

AES (MACII_ ZY): NEXT

IF RFIV(I) = MN THENR 2930

]

2710 IF TEST < = NN THEN 2930

2920 TEST = MH:iMN = I1

2930 NEXT 11

22490 IF MN = O THEN 2080

IS0 NI = N1 + 1:CRIVIND) = J1

2560 I = Ni

2570

2FB0 YT = I + 1: IF I < = NODE THEN 2970

2950 RFIV(T) = RFIVIND :RFIV(NI) = M I3 = REIN(N1):J3 = CRIY
(NiY:ZZ = MA(IZ,a3) ’ ‘ o '

FOO0 FOR Z = 1 TO EDGE:MA(IZ, I} = KE(IZ,Z) / ZZ: NEXT I

3010 FOR KZ = 1 TO NODE v

I020  IF RFIV(K2) = MN THEN 30&0 -

IOIZ0 K3 = RRPIVIKD): IF MAIKS,J1) = 6 THEN 3060

3060 ZZ = MAKSD,JT) : '

OS50  FOR I = 1 70 EDBE:MA(KI,2Z) = MA(KI,Z) — MA(IZ.Z) % 27: NEXT

-
N £

IOE0D CHEXT K2

SO70 GOT0 0T

S0B0 CRIVINDY = 3
SO0 IF NI
10 FDR T
Fi10 FRINT

N2 = N2 o+ 2
1) THEN 2830

T e
m
|

il
—4
L4

.o

: FRINT " MCFRIV ="
NEXT I: FRIRT

1

CrRIV(I) *is

J1Z0 0 FRINT @ FRINT " mp =

130 - FOR T = 1 70 NODE: FOR J = 1 70 EDGE: FRINT MACRETIU(I).
CREINMAY )" "ir MEXT J: PRINT & NEYT I

Z140 FOR I = & 7O NH: FOR J = 1 TO WH:MT<I,J) = 0O: NEXT J: NEXT
I g

I1S0 FOR I 1 70 MH: FOR J = 3 TO NS:MSeI, 33 = 0 MEXT J: MEXT
1

Zi6D FDR I 1 TO NE: FOR J = 1. 70 WS:HD(I,J) = O MNEXT J: NENT
-

170 FOR I = VW + 1) TO (NODE — 10:11 = BRRFIVIINGIZ = ] —

i FCR J NODE TG (EDBE - I1):3: = CRIV{I):d2 = 4 - U MT
(12,32 = - MACIT,31Y:MTA2,1%2) = Ma(I1,J1y: REYT 3



100
319G IF 11 = O THEN 3210 . , ,
F200 FOR 3 = (EDGE - II # 1) TO EDGE:J1 = CPRIV(I):JZ = J — N
HiM5(I2,32) = - MACIL1,J31): NEXT J ‘
IZI0 NEXT I

IZEOOIF UV = O TRENW 3240 _
S230 CFOR I = 1 TO w¥:1i = RPIV(I): FOR J = NODE TO (EDGE — 1
I)id: = CRIV(I):IZ = J =~ VWiMS(IZ, 1) = MA(IL1,J10: NEXT 3:

MEXT 1

IZ80  IF 11 O THEN 3280

IZS0 FOR I 1 70 ¥V:I1 = RRPIV(I)
+ 1} TO EDGE:J1 = CPRIV(I):JZ2

n

it

2 = 1: FOR J = (EDGE - I
J - NH:HD(IZ,J2) = - Mg

" (1]

I1,J13:MDCI2,I2) = MA(IL1,J1): HEXT J: WEXT 1
IZ60  FRINT = FRINT : FRINT © METRIX T ="
J270 FOR I =1 70 HH: FOR J = 1 TO MNH: FRINT MT(YI,Jgrs" Yi: MEXT

J: FRINT : MEXT i
3280 FRINT : FRINT : PRINT "  M&TRIX § = ‘ :
IZ?0. FOR I = 1 .TO HNH: FOR J 1 7O NS: FRINT MS(I_J)s" »;
J: FRINT : NEXT I :
II00. FRINT & FRINT ¢ PRINT ™  M&TRIXY D =" . S
310 FOR I = 1 70 NS: FOR J = 1 TO NS: PRINT MD(I,J):" “:i: NEXT
: J: FRINT : NEXT 1 : ‘
LIZ0 RETURKN
500  REM  INITIAL
S0 HOME : : :
S0S RRINMT "E NI N1 TYFE  K.OHM - VOLT 1. AME
4510 VTAE Z4: GET Z$: IF % = CHESE (13) THEN 4530
4515 1.7 - VAL (2%):3 = I % 2: IF I > EL THEN 4510 -
4520 VTARE J: FRINT I: VTAE J: HTAE 3:- IHPUT EV(I): VTAE J: HTAE
&: INPUT EICI): VTAE J: HTAE 10: GET Z1i2(I): WTAE J: HTAE
10: FRINT Z1%(1) : :
4525 VTARE J: KTAE 15: INFUT CKT(I): YTAE J: HTAR
BLT(I): VTRE 3: HTAE 31:
4530 J = -Q: TYFEe = "LD”
4525 FOR 1 = 1 TO EDGE:MCKT(I) = O
4340 IF Z31%(1) = CHR$ (82) THEN MCKT(I)
ASAS IF Z13(1) = CHRE® (76) THEN MCET(I) = ©
4350 IF Z1s(I) = CHRE (&67) THEN MCET(I) =
4855 IF Z1%(I) = CHRE (78) THEM 4540
4557 GOTO 4565 '
4560 J = J 4 1:iMRLCA(I) = I:TYFES = "NDY:MCKT(I) = 2
55 NEXT 1
4%70  HOME
480 FOR I = 1 T0 NS: -INFUT-"VECTOR OF INDEFENDENT SOURCE “:
S5¢I}: INFUT "VALUE OF INDEFEHNDEMT SOURCE "iFM(I): NEXT 1

i

prad
m
>
-

23 INPUT WV
INFUT CURT(I): GOTO 34510 :

It
1
b

|
od

4570 FOR 1 =
J: KEYXT 1

4420 FOFR 1 =
1

1 780 WODE: FOR 3 = 1 TO EDEE:MA(I.3) = Q: WNEXT

1 70 EDGE:MAEY (I, 1) = 1:Ma(EI(I},I) = =~ 1: NEXT

4840 INFUT "ALFRA FYiFYr INFUT “SLEPHS RYiFWl:s INFUT “wTY:FuU
4650 INFUT "YOU WANT HEED CORY I /G "iET

4560 GLOEUER 4700: FEM  CREATE FILE

G670 ETURN

4700 REM CREATE FILE

4710 OME @ INFUT "FILE RMAME";Zz

720 FRINT CHRE: (43 "CEEN ":12Zs



FRINT

RETURN

101

4730 CHRE$ (4);"DELETE ";Zg
4740 FRINT CHE® (4):"OFEN ";I%
4745 FPRINT CHEF2 (8);"WRITE “:1zs :
750 FRINT EDEE: FRINT NODE: FRINT WW: FRINT II: FRINT RLC: PRINT
WS: FRINT NW: FRINT If: FRINT iL:. FRINT I10C: FRINT MODES: :
FRINT NVD: FRINT NID: FRINT NE: PRINT TYFES
4760 FOR 1 = : TO MS: FRINT S5(I): FRINT FM(1): NEXT I
4770 FOR 1 = 1 TO NODE: FOR J = 1 TO EDGE: FRINT M&(1,J): HEXT
J: NEXT 1 - '
4780 FOR I = 3 7O EDGE: FRINT MCKT(I: FRINT CET(I): ERINT Y
DLT(1): FRINT CURT(I): NEXT 1
4782 FRINT FU: FRINT F¥: FPRINT Fu
4785 IF RLC < = (¢ THEN 24792
4790 FOR I = : TO FLC: FPRINT MELC{I): NEYT 1
4792 FRINT  LHET (4)3"CLOSE “:2%
2795  RETURR
4800 REM RETRIEVE FILE
4810 HOME : INFUT “FILE NAME":Ze
4B2C  FRINT  CHES (4)1"DFEN ™:7¢&
4845 FRINT CHR® (4)3"READ ":17% A
4850 INFUT EDEZ: INFUT NODE: INFPUT WY: INFUT I1: INEUT RLC: INFUT
KNS: INPUT KH: TRFUT IM: INFUT IL: INFUT ICC: INFUT MODES:
INFUT MNYD: INFUT NID: INEUT N?: ?FUT TYFES .
4860 . FOR I = 1 TO MS: INFUT S5(I): FUT FM(IY: NEXT 1
4870 FODR 1 = 1 TO NODE: FOR J = 3 TD EDBE: INFUT MACI,J): NEXT
J: NEXT 1I , :
4830 FOR I = 1 TO EDBE: INFUT MCKT(I): INPUT CET(I): INFUT V
COOLT(I): INPUT CURT(I}: NEXT 1
3882 INFUT FU: INPUT FV: INFUT FW
48585 IF RLE < = ¢ THEN ag5g2
4870 FOR I = 1 TO RLC: INFUT MRLC{I): NEXT I
4892 FRINT CHRT (2):“"CLOSE ":iZs ' :
45900 .

R

% 5\)}“

KA

&



2:00  REM  DCAY ,
:\1:—}4 5311 = C}: IF TIYF'EE

108 IF RLC = O THEN Z130
FOR T = 1 TO'EDSE:ERR(I) = 0:FONT(I1) = 0: WEXT I
FOR 1 = 1 TO NH:E = CRIV(YY + I):FONT(E) = 1: NEXT I
IF IM > 0 OR IL > O THEN 2170 - ‘
FOR 1 = 1 TO MH:¥ = I + wW:iJ = CRIVGD)
IF JDE THES

XMIIY = CURT(J: IF K < WO
HEXT 1 ’
REM ERNTC
IF RID < > 1 THEN 2190
EnEM = Do
EEF(I) = X

JOXMLIY = VELT ()

SoMCoOoD Do

0F 800 0N (S Gl B s

FYRY R) R RY BRI RY BRI RY B)

Fmd  fok ek fwk bR ek SeA had  bed

: FOR I = 1 TO NH: FGR-J =1 TO

-3
[oy
)
&)
o]
iy
=
m
i
-
VN e

2200 GO0SUE

: 1 7O KH .
2220 21 = 0: FOR J = 1 TO WH:Z1 = Z1 + MT(I.J) * XM(I): NEXT J
ZE30 ZI2 = O: FOR J = 1 TD NS:Z2 = ZZ + MB(I,J) % FM(JI): MNEXT J
IEA0 WM(I) = Z1 + I2
2250 NEXT 1
240 FOR I = 1 TO NS _
2270 21 G: FOR J = 1 7O RH:Z1 = - ME(J,I) ¥ XM(J): HNEXT J
2280 I2 = {: FOR J = 1 T0 MWS:22 = 22 + MD(I,J) % FR(JI): NEXT J
SE%0 MM(I) = 21 + I2

2300 MEXT 1 ' ,
2310 FOR T = 1 TO RNH:EM(IY = HM(I.1) * XM{I) + HM(I.2) * WM(I)
NEXT 1 : .

2320 IF RLC = 0 THEMN 2340
2330 GOSUE 3IS0G0: REM  CONVERT .
2740 GOSUE 4000: REM ERROR

2320 FOR I = 1 TO RLC:3 = MRLEC(IYsK = FONT(I):EM{K) = ERR{J):

2360 L1 = 0:22 = 0:I3 = (3 dH: 2l o= 21 + EMOI) ¥ EM!
1222 = Z2 + X1 * XML WO % BM(I): MEXT I:
WEM = SRR (Z1):XMEM = = LR {(ZZ% ’
270 IF RID < > 1 THEN Z2Q0 "
2250 E2 = Ei1:El = ENRM:ENRHM : HRM = C
220 FOR I = 1 7O MH:ENRK = ERNREM +  £BS (EMII) e ZNMNRM = XNRM +
(XFITIY Y s =L BINEM + 0 ABES (W {I13): NEXT 1
& F ERRM (XNMEM + WNRPMY * 1.0E - THEN 24320
4 IF MODES < » “AUY DR OAID = O THEN 220
a
4 200

) R BV RD R RY B RY BRI BY B

s dn s Iy s Ly

Swo= 2
EM WL DOUR
EF = RTEF ® Z: Z07T0 Z&Z0

EZ = 0:SECH = {uHNLSW = O: FOR I = 1 TO HH:

A

X

1A



103

Z5Z0 NLBW = 1 , .
2535 REM  HLHA

2540 RTEF = RTE
2545 REM  NL
250 DUMY = 1: GOSUER 0
2540 IF RLC = 0 THEM 2550
2565 KREM  NLENT1

2570 BOSUER SQ0D: REM  NUJIACH
2580 IF DONE = 1| THEN 28
2SS REM  ENTZ2

2550 GOSUE SS00: REM ACTOR
2E9S REM  ENRTE
Z2e00 GDSUR &000: REM FHRS
26310 IF AID < 1 2
2615 REM  HLE
2620 SECH = SECH + 1: IF SECH < = 100 THEN Z&40
2630 FPRINMT ¢ FRINT ¢ SECH>100: STOEY: EMD '

2835  RE! NLENTZ

640 FOR I = 1 TO MH:XEMLI) = KEEF(I): NEXT I : .
2650 FOR I = 1 7O RH:XM(I) = XM(I} — RTEF % ELXM(I): MEXT 1
26£0 IF AID < x 1 THEN Z&£%0 ‘
2670 IF MULEW < = 4 THEN 2210
S Z6ED NLBE = 0:2ECH = GiEMRM = C:E1 = Q:E2 = O:RTEF = 1: FOR I =
1 TO MNH:KEEF(I) = EMOIY: HEXT X '
2690 ITER = ITER k|
. 1067

2700 IF 1TER <
27i0 FRINT : PR
2715 . RE ML S
2720 IF EO & =
2730 RAML = C:FRENL. = R
El1: GQOTO Z770 . .
2735 REM  NLSWZ o . }
2740 IF ENRM < El THEN 2520 : '

NT " ITER>10CG:STOF*: END

HEN 2540

R
M
pd
~
1]
-
m
w
*
L3
m
i
n
m
o
m
m
N
m
=
M
0
H

EE = E1:EC = ENRM

<720 RCML = RTEF:RBNL = RTEF 7 Z:EA = EZ:
2750 RANL = RENL / 2: IF SECH = 2 THEN RA&NL = Q :

27T REM . MLEMNTS : .
2770 EA = EAR % (RCNL - RENL):ENRM = EB % (RENL — FCHMLY:EC = EC =

+ EC ¥ (R

- e
2780 RTEFR = (ES * (RCHL + RENL) + ENEM # (RANL + RONL)
BML 4+ RA&NL))Y 7/ (2 ¥ (E& + ENEM + EC))
MLSH = J: GOTO =&40
EEM  NLEWT
IF ENEM < = EE THEM 2820
RTEF = RENL:MLSW = 4: GOTD T&£20
ITER = ITER + 1: IF ITER ¢ = 100 THEN 2840
FR FRINT © ITER > 100 :STOF": END
NL St SECH = 0:EQ = EMRMiED = G:E? = O:RTEF = 1: FOR 1 =
1 TO EF(LY = ¥M{I): NEXT I

t byl o~ el — ' e T r—

HNC_UOF ITERZSTIGHE = 1 ITER
MUGET YISy = DL T LI LT
TORMILLIEMEYs FRINT ¢ NELT ]
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1
1
¢
1
1 () N
1.01 # VOLT(J1Y: IF wOLT(J1) =
SOS0 CfHDLCfl‘B = 1.0E - & % ( EXP (Vi {MELC(
SI00 CUMRLC(Z)) = 1.0 - & ¥ { E¥P {UiiMRLOC(
S110 EVIMRLC (1)) = CURT(MRLC(1)) - CIMRLC (1
SIZ0 EVI(MRLEC(Z)) = CURT(MRLCIZ)) — C(MRLLC (D)
S120 D8 = Vi1(J1) — voLT(J1)
5140 FOR 1 TO EDBE:C1{K) = CURT (4):
5150 C1(J1) = 1.01 ¥ CURT(Ji): IF CURT(J1) =
(43! .
S160 COMRLC{1)) = 1.0E — & = ( EXF (VOLT(MALC
S170 CIMRLC(ZY) = 1.0E — & % ( EXF fvohT(HaL
S180 EI(MRLC(1)) = Cl(MRLC(1)) — CIMELC¢1))
150 EI‘PQLL(”\) = CL{MELC(Z}) — CI{MELC(2)}
S200 DS ='C1(J1) — CURT(I
S210  IF J2 < MODE THEM S230
SZZ0 W1(J) = (EI(I1) - ERR(I1)) / DO:WI(J) =
D3: GOTO 5240 o ‘
S230 W1¢J) = (EV(I1) ~ ERR(I1)) / DR:WF(I) =
D%: GOTO S230
S240 NEXT J 0 . :
5250 IF #0BEz = “aU" AMND ICE = 1 THEN S270
5260 GOTO =280
SE7D 31 = PONT(If): FOR J = 1 TD MNE:21 = O:
Z1 + W2 O 1S (} : NEXT K:H1I(J1,3) =
S230 FOR K o= 1 = FONT(I1}:2: = O
Z1 + W2(Z) T NEXT Z:U38C (M1, E)
SIO0 MEXT I
ET10 0 RET!
SEOD REM
SS10 FOR tTO O MEracI,a
= F& 1 ’
=S40 FOR 1 TO MEIWILS
1
S5=0 FOR I = 3 Y = Irpx o= O
=550 FOR 3 =
SST0 IF MY o« ) THEM 14y =  LZT ¢
E5E0 REXT J
SES0 IF MY = O THEN END

+[7ﬁ

-+

TN

il

Nt

(1

(z

Fy
Fl

(E

2 )
.'.' b

[T
-

bt

-

(

1)
“'s:'LC("’))
MRLE{(L))

THER C1(J1) = 0.0
Yy ® FU) — 1)
Yy ¥ FU) - 1)

V ¥ CMRLC(2))
W ox CTMMRLT(1)Y)

EVCILY — ERR(I1}) 7
I(11) = EER{I1)} /
Wo= 1 TO MH:Z1 =
NEXT J. .

Z =1 TO HME:Z1 =
1EE)Y + 21f MEST K
UJRZ (I,

ACI,J): NEXT J: HEXT
LI



106

SE00 D1(1) =
S£10 NEXT I
Bl = RH - 1

= b
S0 FOR K = 1 TO Mi:d = ¥:ibF1 = K + 1:11 = 18(K}:CY = CAES (M
I1,K)) 7 D1l :

S8 FOR I = KFPD TO NH: I IFfIdemy = ARS (WII1,K)) / DI(I1)

= 7 = THENR £enn
SO0 ZZ = IFGIYsIF(I) = IF(ED:IF(K) = 72 :
5714 FOR I = KF1 TO HH:I1 = IFEI efl(Ir, 1)y = WOT1, KDY WZZ,KY:R
1 =

5720 FOR J = KF1 TO m2

STI0 W(T1,3) = R1 * W(ZZ,J) + W(l1.3)

5760 NEXT J ‘ '

=750 NEXT I

STLD NEXT

770 IF WH{I1.NH) < > 0 THEN S760

S7EC PRINT “  CAN NOT RE Fao

5750 FOR I = 1 TO pH: FOR 4
W3 = B4ILI)T MEXT J: NE

a0t RETURN

&00 REM FESUL

.

170 MHIUJAC(ILT) = Q841 J:FaUI (I

010 FOR I =1 7O MH: FGE 3 = 1 TS MAWI T = FAUJ(I,J): HNEXT
JEE(I) = EMOI):X<{1) = EL¥M(I}: MEXT T
&OZ20 IF MY 1 THEN &040
IO 1) Wi1,1): EETURN
Y = 5{l1}
= 11 = IFP(ED s P = K 1
TO KF1:22. = 77 + WET1,3) # X (3): NEXT J

X RD E{Il)
NEXT ' -

XAOHHY = XINH) ¥ W1l _MH):pM1 = MH - 13
FOR ¥ = M1 70 1 STEF. - 1:11 = IF(E):EFL = # + 1
6110 27 = 0: FOR J = KF1 TO NH:22Z = 22 + W(I1,J) * X(J): NEXT g
G120 XU = (X(K) = ZZ) 7 (L1, k) * : '

HEITZD NEXT K

&E120 FOR I = | TO MH:
JIEMOIY = B(I):E{ #M¢

63150 RETURHN
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L0000 REM START TRMAIN
P05 DIM MACI0,50) ,MORT (10) ,CHT (103, VOLT (30, CURT(10) DV (10},
BLO10) ,S5010) , MRLECIO) \MEL10) (MY {103 M2 10, YRII0) . YR(10)

169 HOME

110 INFUT "CRE&TE NE& FILE "3;7¢

120 IF Z% = "N" THEN S70

130 HOME : FRINT "EDGE NODE Wv IIv

189 WTRE Z: INFUT EDBE: VTRE Z: HTAE &: INFUT NODE: VTAE 2: HTAE
Ti: IRFUT WV VTAE 2@ HTAE 14: INFUT 11

1S9 INFUT "NUMBER VOLTEGBE TO RE FLOTTED "iNA

160 IHFUT "HUMEBER CURRENMT 76 EBE PLOTTED ":nC

170 INPUT "WUMEER DC EBIAS SOURCE "iNE

180 MODEE = "BY":NS = VW + TI:NH = EBBE ~ RS:NFE = O:ICC = O

190 RIME @ INFUT "INITIAL TIME":iToO: INFUT "TIME STEF ":DT

220 TF = TO 4+ DT = 80:NZ = INT ((TF - TG) -/ DT + 1)

230 HOME @ FRIMT. "E N1 N2 TYFE OHN VOLT SME

ZIZ MTARE 24 GBET Z3: 1F 23 = CHRES (13) THER Z£0

280 I = WAL (22):3°= 1 % 2:; IF 1 » ED THEN 235 :

4T NTAB Jr FPRINT I: WTAER J: HTAR J: INFUT DV(I): VMTAE J: HTAE
&: INFUT DC(Id: VTAE J: HTAE 10: GET Z1€(I1): VTAE J: HTAK
1907 PRINT Z12¢1) : :

20 VWTAE J: HTAE 1S5: INFUT CHET(I): VMTAE J: HTAE 23: INFUT VD
LT¢IY: VMTAE J: KTEER Z1: INFUT CURT(IY: GOTC 235

260 FOR I = 1 TG NODE: FOR 3 = i TO EDBE:Ma(I,Jd) = O: NEXT J
: MEXT I ) .

270 FOR I = 1 T70 EDRGE:M&DVI(I),I) = 1:M8¢DC(I), 1) = — 1: NEXT
1 -

27% RLC = Q:TYPES = »LT"

20 FDR I = 1 TO EDRDGE:MCKT(I) = O

ZBS IF Z1%{(I) = CHRE (82) THEN MCET{I) = -~ 1

2F0 IF Z1%(1)Y = CHRET (47) THEN MOET(I) = 1

;75 IF Z1e(I) = CHREz (78) THEN 305
GOTO =10 - ' - .
FLC = RLL + (:MRLCI(RLCY = 1:TYFEE = "WRT":MCOKT(I) = =

210 MNEXT 1

1% IF RLC

HOME
‘fT 11} I FU
iF T\'E\

ORI
1 NMEXT
I7 N&
FOR T
yrOMNEXT
SED IF NC
70 FOR 1
ZLIY:e P
=74 =OmME
"iES(1
SJME =
FOR T
1
e HOME »
350 PRINT

]

m o2

= O THEN 320 '
INFUT "ALFHA F "iFV: INFUT "ALFHA R "iFW: INFUT *
= O THEN 330
1 TD NE: INFUT "VECTOR OF DO EIAS SOURCE "iME(I)
= 0 THEN Z&60
1 78 WR:r IWPUT “WECTOR WBLT 7O BE FLOTTED "imMY (I
1 :
= 0 THEN 374
1 70 NC: INFUT “WECTOR CURRENT 7O BE FLOTTED "iM
XT 1 _
FOR T = 1 70 MN3: INFUT “INDEPENDINT SOURCE VELCTOR
: REXT 1
FRINT "Fit = K1+H2#5IK(Z14.1e%TH)" :
1T NS: INFUT "K1 "iy0(I): INFUT "H2 “iYR(I): NEXT
INFUT "FILE HAME "iZsg
CHRE (4):“OFEN ";Zg



{00
{10
420

430

O VIR
o Ral

[T, T T S )
(S ]
_"

=20y

FRINT
FRINT
FRINT
PRINT
FRI

|_T("\-
IF RLC
FOR 1
IF NE
FOR 1
IF N4
FOR 1
IF NC
FOR I
FRINT
FOR 1
FRINT
FERINT

- END

CH&Es (4); "
CHRs (g4)y;: "
CHEE (g
DGE: FRINT
HWT N&: FRIN
NT ICC: FRIX

= 1 T0 EDGE:
FEINT CURT(
<L = U THE
= 1 TG RLC:
< = O THER
T ME:X

« = O THEN
= 1 TO NA:

< = O THENW
= 1 T0O HMC:

FV: PRINT Fi
= 1 TO NS:

CHR® (4);"
CHEE (gys "

]
[W9

. ' o . 108

DELETE *3:
OFEN ":i2s
WRITE ":Z%

MODE: FRINT YVW: FRINT I

T RC: FRINT MODE=: FRINT KN
NT To: FRINT DT: FRINT T

2%

FRINT RLC: FRINT
: FPRIRNT NH: FRINMT
F: FRINT TF:

MT S8S¢(I): NEXT I ,
R d = 1 TO EDBE: FPRINT Ma(I,J): NEXT

FRINT #CHT (1) : FREINMT CET(I): FRINT VYD
IY: MEXT 1 -
N 290 .
FRIMT MRLC(IY: KEXT I
810
FRINT ME{I}: NEXT I
530 .
FREINT MY {I): NEXT I
S40 )
FRINT MZ(I): NEXT I
wr: FRINT FU
FRINT YE(IY: FPRINT YR(I): NEXT 1 .
CLOSE ":17% )
FUN TREM&INY
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220
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235
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TR
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S50
-
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rd

b d

O N I

REM
pPiM X

DIM MVD(2) , MIDY

DIM MT (8,8} ,mM=

TRMAIN
M 8D

(3310
« BITE

(8), MM(2) ,FI(2) HM{B, 4) ,UJAC(8,8),CKT(5) VoL
T, CURT (9 ,H1(B.2) [ FAUJ (B,8) ,ELXM(8) ,ERK {9}

), CR(S

(8,2).MD

)!

(‘-I -

) JFONT(9) (KEEF(8),C(%),WU(a,5)
DIM WTE(9),1YS(5) DFMIZ) ,DXM(B), DUNM(B) , DMM(2) , WCKT (9}
DIf W1{B),WR¢E),W3(8),Wa(8),V1(F:,Ci(9) EV(S),EI(S),D1(8

)
D oy

)
y e

DIM W(B,B),R(E),
LET51(8),81(3)
DIM ESD(Z2),UT(8,8)

2% (8}
bim
BimM
DIp
DIM
DImM

[

b

Y
/

[ =Y
H

KT(F) ,V

(2),1D{%) . BEDF (3),H=(

HE) . A

=N S

VAl e

). IR

=
=,

MEAR(Z) , €5(2)

2,2, MCKT ()Y, CRIV (D)

-
o
-

) . FDF(

-

2,3

. DDF ¢

MRLC (), 1P (8

2,3, FPEND(2

(8,8),KV(T)  KI(S),F3(8,8) ,HDF (B, T)

YE(S),YC(S),YD (D). YE (§) ,
},DS(3) . TD(S) KT (Z,5) , KU
SD(Z), VF (80,93, CF (B0, 9), TMIBD) ,FT(B0) , MY (S) ,MZ (S}, ME

- =
=, 0

HOME : INFUT "FILE NGME *“;Ze

FRINT
FRINT

ChR%
CHR%

14); "OFEN
{4)3"READ

u;zs
“;25

INFUT EDGE:
RWNER: IHFUT NA:
NEr INFUT ICC
INFUT NZ
FOR I = 1 TO
FOR I 1 T0
J: NEXT I -
FOR I =1 T
LTC(I): INFUT
1

IF RLC <
FOR 1
IF KE

1

0

~?

INFUT NODE:
INFUT NC:

- IMNFUT TG:

HES:

WODE:

IRPUT
FOR

EDGE: INFU
CURT(1): nE
¢ THEN 270

RLC:

INFUT
INFUT

SE{(I):
J

T
X

(T 1

INFUT MRLC (I
5 THEN 278

MOET (I :

-~
.

G

L&

FOR I = 1 70O ME: INFUT ME(I): NEXT
IF N& < = ¢ THEN 284 )

FOR I = 1 TD NA: IMFUT MY(I): NEXT
IF NC < = 0O THEN 294

FOR I = 1 TO KNC: IMFUT MZ(IY: NEXT
INFUT FV: INPUT Fbis INFUT FU

FOR I = 1 TO WE: INFUT YO{(I): INEUT
FRINT CHR® (4):;"CLOSE ":2¢

GOSUR 1000G: REM  TEDMAT
TM{1) = DT 3
FOR I = 1 TO HNE

FOR J = 1 TO NS

IF ME(I) = SZ(J) THEN ME(I) = J
NEXT J '

NEXT 1

20SUER Z100: REM  TRANAY
TH = TG:1 = Q

IF NA = 0 AND NC = O THE{ END

IF NAE < = O THEN =20

SYY(B) TR (9), YA (10} ,HF (B,3) ,H5(8,2) , Y

MRS, 9 RONE(S) ,RFIV(S) , CIDX (), HORK (B) . EM(8)
ZFA(8) ,MUKT(9) , DV () ,DC (D) . M1 ()

JHMZA(2) X1 (8) X2(EB)

- =
<

YW: INFUT II: INFUT RLC: INFUT

MODES:

NEXT

INFUT NS:

I

INFUT CRT(I):

bt

INFUT NH:

INFUT DT: INFUT TYPES: . INFUT TF:

INFUT Vo

oy
LA
T
Al

i

N\

THFUT

1 TO EDGE: INFUT MA(I,J): NEXT.
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"

FLE

\{.N

1 70 NE&

i15

Fot beA h A ked b beh ek hek b b D et ed d B Bk

480 FOR 1 =
470 J = MY(I): FOR K = € TO KEB:FT(K) = VF(K,J): KREXT K
S0 BDSUB 8500: REM  FLOT :
510 MEXT I
S20 IF KC < = O THENW ERND
530 FLE = “1v
S£0 FOR I = 1 TO NC -
550 J = MI(Id): FOR K = O 7O KB:FPT(K) = CF(K,J): NEXT ¥
S0 BOSUE 28S00: REM FLOT
=70 NEXT 1
o END
1000 REM  TSDMAT
1CGZ0 FOR I = 1 TO WODE:2Z = G: FOR J = 1 7O EDGE:27 = 27 + AES
(MACT.J3)): MEXT J:RONE(I) = ZZ: NEXT I
0Z0 FOR J = 1 7O EDBE
040 FOR I = 1 TO NODE _
050 IF MA(I,.2) = O THEN 1070
050 CRIVIJ) = CRIV(I) + ROKE(I)
Q70 NEXT 1
020 NEXT J
050 K = 1
100 FOR 1 = 1 70O EDCGE
110 FOR J = 1 TO NS :
1Z0 IF I = S2(3) THEN 1150
120 REXT J ‘
140 WORK(K) = I:40 = § + 1
150 NEXT I '
160 - IF WY = O THEM 1180
170 FOR I = 1 FO WW:CIDX(I) = S5¢I): NEXT I
180G IF 11 = O THER 1200 »
190 FOR I = 1 TO II:CIDYX(EDGE = I1 + I) = SS(VY + I): NEXT
I . ;
1200 L = NH A
1210 FOR J = (WV + 1) T0 (EDGE - 1! - 1):¥K = 1:TEST = CFRIV(W
OFE (1)) '
FCR I = 2 7O L
POIF TEST > = CRIVIKORE (1)) TREN 1250
TEST = CRIVIWORE(I) Yk = 1.
MEXT I
CIDX(J) = HORK (K): IF ¥ = L THEN 1280
FOR 7 = b TO (L — 1}:WRORK(I) = WORK(T + 1): REXT 1
L =t - 1 '
MNEXT J
CIDX(J) = WORK{1)
FOR 1 = 1 TO MNODE:RFPIV(I) = I: NEXT 1
1 = Orp2 = NODE:J = O
J =3 + 1:J1 = CIDXK{I):MN = O:TEST = EDGEE + 1
FOR 11 = 1 TO HODE '
IF MA(T1,31) = O THEM 143
IF J = 1 THEN 1800
1 = 1: IF M1 = 0 THEN 1400
IF 11 = REFIV(KL) THEN 1430
Moo= H1 o+ 1@ IF K3 < = N1 THENR 1384
M = 0 FOR 2 = 1 T0 EDBE:NN = N+ ARS (M8(11,2)): NEXT
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CIDX(1

o,
H

FOR

GE: FPRIN
1 |
T¢I,

1 TO MNS:MS(I,Jd)

1 7O NS:MD(I,d)

1560 NEXT K2
1570 GOTO 1550 :
IS0 CRIV(NZ) = JI:NZ = N2 + i
1590 IF NI < (NODE - 1} THEN 1330
1£00 FOR I = (J + 1) T3 EDGE:CFIV(I) =
1610 FRINT : FRINT : FRINT ¢ MCRIV =
CRIV(IY:" ™i: WEXT I: FRINT
1620 FRINT : FEINT * Ma ="
1630 FOR I = 3 FOR J = 1 TQ E
CRIV(3))Y: ™ J: FRINT : NEX
1640 FOR I = 1 E J =1 TO NH:
1
1650 FOR 1 1 7O KH: FOR J =
1 .
16460 FDOR I = 1 TO WNS: FOR J =
- ;
1670 FOR I = (VV .+ 1) 7O (NGDE - 1):11
1680 FOR J = NODE TO (EDBE - II):J1 =
_ (I2,J2) = =~ MA(I1,J1):MT(I2,12) =
1690 IF II = O THEN 17:0
1700 FOR J = (EDGE - II + 1) TG EDGE:J
HiMS(IZ,J2) = - M2(11,31): NEXT J
1710 NEXT 1 S
1720 IF WY = 0 THEN 17:0 .
730 FOR I = 1 7O WV:I: = RREIV(I): FOR
I¥:31 = CRIV(IY:IZ = J — WiMB(I2,]
REXT 1
1730 IF I1 = O THEN 31T7=0
1720 FOR 1 = 1 TO Wv:lil = RPIVII):IZ =
+ 1) TO EDGE:31 = CRIVII):JIZ = J —
11,J10:MD(JI2, I2) = mA(11,331%: KWEXT
1760 PRINT @ PRINT @ ESINT METRIY
177 FOR 1 = 1 TO WH: FOR J = 1 TO KH:
J: PRINT : MNEXT 1
1780 FRINT @ FRINT : Z2inT o MATRIX
Y790 FOR I = 1 TO NH: FOR J = 1 TO NS
J: FRINT : KREXT 1
1800 FRINT : FRINT i FEINT o MATRIX

CRIVIY: 2

M

1

)

(I,

J = 1
= Ma
1: FOR

NHimD(IZ,
NEXT 1

FRIN

T

1

1410 IF TEST < = NN THEN 1430
1420 TEST = MNIMN = 11} |
1430 NEXT It ,
1440 IF ru = 0 THEN 1520
1450 N1 = N1 + 1:CPIVINI) = 01
1860 1 = N1 B
1470 IF RFIV(I) = MW THEN 1490
1480 1 =1 + 1: IF 1 < = NODE THEN 1470
14850 RFIV(I) = RPIVINIG:RPIVINI) = MH: I3 = REIVINI) 2 J3 =
(N1):22 = pMAtI13, I35 '
1500 FOR Z = 1 TO EDBE:MA(IZ,Z) = MACI3Z, 2) 4 Z2: NEXT 2
1510 FOR K2 = 1 TD NGDIZ
15920 IF RFIVI(KZ) = Mi¢ THEW 1560
1530 K3 = RPIU(KE): IF MR(K3,31) = ¢ THEN 1S£0
1540 Z2Z = MA(KZI,JI3) '
1550 FOR Z = 1 TO EDGEE: Hﬁ(h“.Z) = MA(KI,Z) - MALIZ,2) *

E

116

CrIv

N
~

NMEXT

EGE: FRINT

ISRFIVITY),

REIV(IIZIZ

NEXT

NEXT

[

J

J1): NEXT 3
IVI3):Jdz =
GDE TG (EDG
{11,31): NE
R 3 = (EDGE
2y =
MT(I, 35
ME(I. 3"

WEXT

HNEXT
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1 TO NS: FOR J
NEXT 1

1B10

FOR I
FRINT
RETURN -

= = s NEXT

1 TO NS: PRINT MD(I.J);:"

2165

FEM

SOURCE

: FREM

1

FOR I = 1 TO NS:iFM(I) = ¥YQ{I) + ¥YR(I) = SIN (Z14.15 *
TAI:DFM(IY = YR{I) * 314.16 * I

GOT0

21&8

cos (314,16 * TA): NEXT

2166 MWET(I) = = 1:WCHT(I) = 1.0E2Q: GOTO 2162
167 MUKET(I) = - 1:WCKET(I) = 1.0E - 20: GOTO 2168

2168 HMWEXT I
T BOTOD 2177

- 2170

FOR I

(W

1) TO (EDSBE - 1I):J

2171 IF J = O THEM 2174
2172 IF J = 1 THEN 2175

T2173

Z174 MEUKT(I) = - = 1a@WCeT = 1.0
2175 MRKTC(I) = - 1:UCET(I) .= 1.0E20: GOTG 2176
2176 HEXT 1
2177 DT = DT / (2 7~ 15):EA = Q:JD = O:EE = Q:CONT = G:FLAG =
0:6 = O o '
2178 FOR I = 1 TO MH: FOR J = 1 TO NSrHi(I,J) = 0:HZ(1,3) =
O: NEXT J: WNEXT I ' ' .
2179 DORE = O:IH = 1:D4 = DT:DS = D4:TA = TO: INFUT "DEM FROV
IDED OR NOT (1/0) “iFRM
2180 BOSUER I000: REM  HMAT
2IBZ  IF AID £ » 1 THEM 2126
=184 . ENRM = O:E1 = O:E2 = G:SECH = C:NLSW = O FOR I = 3 T0O
H:HEEF(I) = ¥M(I): NEXT I
ZIf: ITER = O:RTEF = 1
2188 IF KB = O THEN GLEUE 2000: REM SOURCE
<150 IF KB < > 0 THEN GOSUE 2000: REM  SOURCE
2192 IF TA = TO AND NE > O THEN 2196
21%4  GOTO 2207
216 FOR I = § TO NS:z72 0
2158 FOR J = 1 TO NE
2200 IF 1 = ME((J)Y THEN 77 = |
HEXT J
IF 22 = O THER -FHMI{I) = ¢
WNEXT 1 '
IF FRM < > 0 THEM 2218

GOoTO

2176

(I}

MCETAI)

2030 RETURKN

2100 REM TReNAY

23104 RID = 0O: IF TYFET = “NT" THEN &ID = 1

2108 IF RLC = O THEN Z140

$110 FOR I = 1.T0 EDGE:ERRA(I) = G:FONT(I) = 0O: NEXT I

Z1Z0 FOR'TI = 1 TO NH:t = CRIV(WW + IJ:FOMT() = I: WEXT 1

21480 FOR I = 1 TO MH:K = 1 + ¥W:Jd = CRIV)

2150 XMEI) = CURT(J): IF K € NODE THEN XM{I) = VCOLT ()

2158 KREXT I - .. . A o _ - - ; .

2160 FOR I = 1 7O EDGE:MWET(I) = MEKTC(I) s WCHT(I) = CET(I): RNEXT
I - .

2141 IF NE = O THER. 2170 ,

S 2182 ORI = (VW + 1) TO (EDBE —~ 11):J = MCET(1)

2163 IF J = O THEM Z16&

2164 IF 3 = 1 THEN 2147



: ,;_:' : o . ) 118°

2208 " IF KB < > G THEN 2210 '

2209 FOR I = 1 TO WNS:DFM(I) = Q: NEXT I: GOTO =218

2210 FREM DERIV '

2212 IF K& < 2 THEN 221& A

2214 Z7 = D4 + D5: FOR'I = 1 TO NS:DFM{1) = ({ZZ + DZ) % DS =
FrMEI) = 72 % 72 % MIi(I) + D4 % D4 % M2(I)) / (ZZ * D4 + D
Sy: NEXT I . :

2215 5OTO 2218 )

2216 FOR I = 1 TO MNS:DFM(I) = (FM(IY — Mi1¢1)) / Da: NEXT 1

2718 FOR I = 1 TO MM ' '

2X20 21 = 0 FOR J = 1 TO NH:21 = 21 + MT(I,J) =
3

2230 212 = 0: FOR J = 1 TD NS:22 = 2

, J

2240 WM(I) = 71 .+ 72 ,

2250 NEXT- I . o - . . . .. R -

2260 FOR I = 1 TO NS

2270 21 = 0: FOR J = 1 TO NH:Z1
3 '

2280 12
J

2290 MMI(I) = 21 + 727

2300 NMEXT I .

2301 IF KE < » O THEN 2304 .

2302 FOR I = 1 TG MH:DXM(I) = Q:DHM(I) = O: NE¥T 1

2303 FOR 1 1 70 NS:DMM(I) = O: NEYT I: GOTO 2320

2304 IF Ef& < 2 THEN 2308

2305 17 = D4 + DS: FOR I = 1 TO NH:DXM(I) = ((ZZ + D4) + DS »
XMUI) = Z7 % ZZ % X1(I) + D4 # D4 * X2(I)) 7 (ZZ * Da % D
S): NEXT I

ZI06  GOTO 2I10 ' . :

2308 FOR I' = 1 TO NH:DXM(I) = (¥M(I) — X1(I)) / D4: NEXT 1

2310 .FDR I = 1 TO NH : .

2311 71 = 0: FOR J = 1 TO NH:Z1 = Z1 + MT(I,J) % DXM(3): NEXT
3 .

2312 Z2 = 0: FOR J = 1 TO NS:Z2 = 77 + MS{1,J) # DFM(JI): NEXT

. J N * . . . '

2313 DM

ZI14 NEXT I -

2315 FOR I =1 7O KB . . - _

2316 71 = 0: FOR J .= 1 TO NH:Z1i = 21 = MT(J, 1> * DXM(J): NEXT
J , .

S317 Z2 = 0:r FOR J = 1 TO NWE:I2 = 'Z2 + MD(I,J) » DFM{J): MEXT

- J
2218 DMMITI) = 71 + Z°
ITYT O MEXT I

™
3

(J3}: KHREXT

M
{.
.
)
-

23 % FM{J): NEXT

#
~
Pud

!
o
m
>
-

MS{J,I) % ¥M(J):

TO NS 22 = Z

k)
+

TMDUCIL3)Y ® FMLJ): NEXT

il
O
m
]

-n
(=]

It

[y

il

71 + 72

)
]
N
J

2350 FOR I = 1 TO MH:EM(I) = HM(I,1)7% XM(I} + HM(I.2) % Im(

co IV HMAILI) % DEMOI) 4+ HM(IL,4) % DWM(Id: MNEXT I

2325 IF RLC < = O THEN 2360

23II0  BOSUE IS00: REM CONVERT

2340 GOSUE 4000: REM ERROR

BISQOFOR I = 1 TC RLC: = MRLCIIN:K = FONT(I):tEMGE) = ERR(I)
: MEXT 1 .

2360 I1 = 0:2% = G123 0= 01 FOR I = 1 TO MH:21 = 21 + EMiI) %
ER(IN:Z2 = 22 + ¥M{I) = ¥M(I1):23 = 23 + WM(I) % WM(I)s MNEXT

PENRM = E0R {Z1):XNRM = SOR (I2):WNEM = SR (27



2I70  IF £ID <
2380 EZ = Ei:E1
2350 FOR 1 = 1
AES (XM(13
2800 IF ENMEN <
2405 IF TYFEse
510 IF AID <
2415 IF SECH =
T4Z0 DN HLSH &
2425 IF SECH <
4300 IF FLAG =
2435 IF FLAG <
2840 iF EG < E
D455 NLSW = 2
450 RTEF. = RTE

NLSE = 1§

DoAY St I ) I ) S Y Y SR
w

460 RTEF = RTE
247026 = E1 ¥ .
Z820 IF I7 < 2
2450 IF NLSW =
2500 IF NLSH <
2510 IF NLSW =
2520 IF WLSH <
2540 IF FLAG =
2550 GOSUE 450
ZSE0 FLAB = 1:

2570  BOSUE S00
2520 IF JD <.

JD O: GO

A -
2270 GOSBUE 950

GOSUR -&Q0
IF AID <
SECH SEC

ZE00
Z2EIO

2820

2680 . FOR 1 = 1
ZET0 FDOR I = 3
2E80D IF A/ID

2E70IF MLSE <
26ED MLSK = 0:8

1 T8 HH:
ITER

1TE
TER
: F
IF E0 < E

1
ErgM o

> 1 THEN 2400 -
= EMEMIENRM = O:XHRM = O:WRRM =0
TO MHA:ENAR = ENRM +  GES (EM(I)):XNRM = XNRM

YrBpINRE = BINEPM +
— [ 21 ef] 3 F oy
= FREM 4+ R

"LT" ARD ITER >
¥ 1 THEN 2240

¢ THEN EO = ENRM
OTE8 2479,2470, 2800
O THEN Z440
¢ THEN 2550

> O THEN 2570

MEM THEN 2455

F% Z: GOTD 2420 . - — -
F 7/ 2: GOTO 2620 .
1.0E - 5:27 = AES (ENREM - E1)
& THEN 2510

1 THEN 2720

> 1 THEW 2740

1 THENW 2730

> 1 THEN 2750

1 THEN 2600
0: REM UJACM
IF RLC = ¢ THEN 2590
O: REM NUJACM
> 1 THEN 2590

TO 2904
0: REM F&CTOFR
0:- REM FESUE
> 1 THEN 24650
H + 1 B
TO RH:XM{I) = KEEP (]
TO NMH:XM(I) M1
> 1 THER 2¢&%0
4 THEMN 2218

ECH = G:ENRM =
KEEF(I) = ¥XM{
FE o+ 1

160

REXT I
RTEF % ELXM(I);

NEXT I

):

O:RTEF = 1: FOR

RINT

) ha
MRM

Lt R =

THER 22
ITER 100 STOR" .

FRINT
THEN 2580

END

= D:RENL = RTEF:RCHNL = RTEFR * Z:E4Q = EC:ER = Enawm
: GOT0 2770 '
Z7&80  IF M Eil THEN 2490
2750 RCML = RTEF:RENL = RTEF 7 Z:Ef = EZ:EE = EI1:EC = ENFN
&0 RANL = RENL / 2: IF €ECH = 2 THEN FENL = 0O
O EA = EA ® (FECOMNL - EENL):SNEM = EG *+ (RANL - RCNL)Y:EC =
C * (RENL — RAML)
SVED RTEF = (EA * (RONL + REML) + EREM & (RANL + RCHL)Y) + EC
(RENL + BARLYY / (2 % (Eo + EREM + ETY)
SLSW COTL 2540
T = TH
2¢EEd
= 10 THEMN ZEAD

m



s

2830 FRINT : FRIMT ITER>100: STOF": END

28480 NLSK = Q:SECH = O:EQ = ENEM:E] = G:FE2 = O:RTEF = 1:
I = 1 TO NH:KEEP(I) = XM(I): NEXT I

2850 GOTO 2570 ’

2852 IF KA £ = 15 A&ND KA < > O THER 2BS&

2854 GOTD ZB&0O

2856 K& = KA + 1:DT = DT % Z:CONT = Q:FLAG = O

TES7 IF KA < 1& THEN 2922

2858 TA = DT

2860 IF RLC < > © THEN 2872

2870 GOSUR 3500: KEM CONVERT

ZB72 FOR I = 1 7O EDSE:WF(KE,I) = YOLT(I):CF(KE,I) =

287Z

2874

=876

NEXT 1
FRINT "vQ
IF MODEg
IF MODE$

LT (3)

: by
< »
- ~
< X

"3UOLT (3)

ne" THEN 292

=

-~

pra

VB o+ 1

2878 IF KE > O THEN THM(KE) = TA&

2880 KB = KE + 1 o

2882 IF ABS (TA — TDUIH)) > DT % 1.0FE — 5 THEN 29272

2854 T& = TDLIHD '

2884 IF MWD £ = (O THEN 2892 :

2688 FOR I = 3 TO EDEE:VDI(I) = O:KV(1) = O HEXT 1

2890 FOR I = 31 TO RVWB:Jd = MYD(I):VD(I) = VR(I, IH) :pY
(I, IH): ¥

2892 IF NID THEN 28%9¢& _

2874 FOR I DEELKIC(IY = 0:ID(IY = Or NEXT I

Z875 FOR I = MID(I):ID(IY = IR{I,IH):KI

(1,1H):

2894 FUNCE

Ryl o 3 o 3

28%8 BF = GF + § .

FE9% IF IH < NTD THER Z507

2200 IF BF < = 1.0E - & THEN DORE = )

2901 (07O 2938 : :

2902 IF I < » O THEN 2910

2903 IF AID = 1 THEN 3D = 1

2204 IF &ID = 1 THEN 2570 .

. Z90& GOSUB &6500: REM GRADE

902 FOR 1 = 1 TO MF:DEL1) = D5(I) + DEDF(I): NEXT. I

Z210  IF IH < RTD THEMN 2920 '

2912 IF IL < > O THEN 2%1&

2214 GOSUR B000: REM  NORMSL

2916 FOR I = 1 TO EDTEsWOLT(IY = VEIO 13:CURTIY = O
I ;

ZTI18 DOME = G: 3070 Z%4%

2920 IH = IH + 1

2FZZ TAE = TA + DT:DS = D4:D4 = DT

=924 OR I = 1 7O HE:MZ(I) = Mi{I):sM14Iy = FM{I): NE

SC26 FOR.T = 1 TO NMH::E2(I) = ¥14I):X3(I) = ¥M(I): NE

228 IF MODEz < » “sUr THER 2938 )

ZFE0 IF ARS (TA - TDH{IH))Y # 100 < DT THEN T& = TD(1

22 IF L ARE (TA — TD{IHY)Y & 10D ¢ DT THEMN 230

pl=ies: IF TA < TDCIHY THIN 2940

ZRZ& D4 = TDHIHY — TE + DT:TA = TO(IRI(OONT = O:FLAG
o487

2?38 IF T2 TF THEHN Z24R

ZT40 CONT = CONT + 1: I8 COMT = 2 THEN FLAE = O

CURT(I)

tJ)

(R

m
"

BT

kU

(W
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2042 IF K& <  » O THEN 2
2644 FCOR I = 1 TO EDGE: i

G =
S5
-

}o= CET(I):HWKTAI) = MCET(I): NEXT

000 REM HRAT
JOIOT FOR I = 1 TO MH: FOR J = 1 TO SrHMII,3) = O: MNEXT J: HEXT

IOZ20 FOR I = 1 TO (NODE - 1 = yuy
TOTI0 K = 1 4+ WWiIt = CRIVIK): IF
TO40  IF MWET(I1) = — 1 THEN 20670

OS50 . IF MBKET(I1) O THEN 3080

060 IF MWKT(IL1) 1 THER 3090 :
3GES FRINT v CHECK CKT:STOF": END
HM

L}

£33 mAH

T
ZO70 HMII, 1) = TiHM(I,2) = = WCKT(I): GOTO 3100
HM(I,1) = 1:HM(1,8) = - KCKT(I1): GOTO 3100
00 HMI,Z) = 1:HM(I,3) = - WCOKT(I1) -
%1 GG RNEXT I
310 FOR 1 = (MODE — VW) TO NH ‘ _
FTI20 K = I %+ WVill = CRIVGD: IF MUKT(I1) > 1 THEN 3200
TIZC OIF MEKT(I1) = — 1 THEN 3170 c
T140  IF MWKT(I1) = O THEN 3180

F150 IF MEET(I1) = 1 THEN 2190
J160  FPRINT * CHECK CET:STOFP": EM : .
GOTO Z200

s
F170 HMAIL 1) = = WCKT(I1):HM(I, 2y = 1:
SIEO HMILZ) = 1:HMIILZ) = .~ ROHT(I1): CGOTC 3200
10 . HM(I,1) = 1:HM(I,4) = = WCKET(I1}: GOTO 200

IZO0 NEXT 1

IT10 RETURN

IS00  REM  CONVERT .- : . )

210 KESK = O IF TYFE® = "LT" OR TYFES = "NT" THEN KSW = 1

JS20 K o= Y -

JSID OFOR I =.1 TO EDBE:J = CFIVY(I)

IS0, IF I < = WV THEN I400

ISS0 IF 1 < NODE THEN Z&30

JEED IF 1 < = (EDBE — I1) THEN 34e0 '

ISTO K = K o+ 1:VOLT(I) = MM :CURT(I) = EM G

IEEQ IF KBE < 3> 1 THEN Z700 :
{

550 DVL(3) = DMMGK) :DC(J) = DFFM(K): G5TO 3I700
D600 MELY(J) = FM(I):CURT(3I) = MM(1)

IF kB ¥ 1 THEN Z700

Vi DFM(IN:DC () = DMPi(I): BOTO 3700

= XML} :CURT(I) = piviL}

W0l T(3
- ZTO0

Y T
DEXM{LY:DC(I) = Dlim(L):
MVIVOLT(T)Y = BEL):CURT (2
R * 1 THEN Z700

DEMC(LY : DC(3) = DYm(bL): GITD Z700

-
d

FLO:CMMRLC(IN) = 1.0 — @ & ( EXF {(VOLT (MR
LECIYY = FUY - 1): MNEXT 1
A030 ERRIMRLCC1))Y = CURT{MRLO(1)Y) =~ CI{MRLO(1)) + Fyu & CiMmRLT(

23
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4040 ERRA(MELC(2)) = CURTI(MREC(Z))Y — CIMRLC(Z)) + Fi! = C{MRLLC!
Ty ; . '

4050 RETUEN

4500 FEM  UJaCM

4508 DM = D& ¥ (DL + DT) / (2 * D4 + DSY: IFM& £ 2 THEN DK =
ra . .

1 TO WH: FOR J = 1 TO HH:UIAC(I.J) = O:U{I,d)

1 70 NE:WULTILTY = HM(I,4) 7/ DH + HM(I,2): NEXT

4530 FOR 1 = 1 TO NM: FOR J = 1 TC NH:21 = 0: FOR K = 1 TO N
HeZl = Z1 + WUCTE) & MT K, 3y WEXT FUJeE(I, 3 = Z1: NEY
Fr MNEXT I .

454G FQOR 1 = TO MHE:USACC(I,IY = BIAC(IL, Iy + HM(I. 1) + HM(TI,

1
2y /4 DE:r MEXT 1
4520 RETUERNS :
SO0 BEM NUJRCHM

SO0 KEW = D: IF TYFE: = = "HNT™ THEN HSW = 1
oSozé FOR I Hr FOR J = 1 TO NS:H1(1,3) = G:HZ{I, J) =

1 70 hi
0 NEXYT o
SO0 FOR
S040  FOR

S0z It =

>

I e §t»

1
EDBE:-EV(I}) = Q:EI(I) = Qr HNZ¥XT I
L

e AT
o
= n
0
PUE
Q0

Lan} 4
~ o~ o f

o060 FDOR 2 1 TO NH:JZ = J + W:31 = CRIV(a)
S070 FOR ¥ = 1 TO EDRGE:V1(k) = VOLT(E): MNEXT ¥
Sogn Yi10J1} .01 VOLTI35) JOLTA(32) = & THEN Wi1(J1) =

G001
SOF0 CIMRLC41)) = 1.0E = % %
S100 CTMRLECMZY)Y = 1,0E - © %
S110 EV(MRLC (1)) C

¥

( EXF (VI(MRLC(1)) » FUY — 1)
CEXF (MI(MRLC(Z)Y) % FU) - 1)
1)) - CEMRLE(1)) + FY = CU{MRLC(2

|

0
s
7
=
1
i
A

120 EVAIMRLC(2))
3)

S130 D2 = vid{Jdl L

5140 FOR . = 1 70 EDG

35150 §1<J1) = 1 1

G0l

0

0
«
B
-
=
n
2
0
k)

I
O
3
i
P
.0
3
+
Bl
<,

+*

o

I
T
A
.0
=

) o= CURT(E}: NEXT K.
Yr IF CURT(J1) = 0 THEN Ci1(J1) =

5160 C{MRL
S ey S kAT
P AR TR
Si80 EIL
S190 EI (MR

1} o~ CURT (31}

A F1 THEN Z210

= 1 TO gDEE:YE(K) = DY : NEXT K:¥BE(J1) = 1,01 #
Y IF DWCGJ1) = O THEM YE(31: = (.00}
LEM1))Y = 1.0E - 9 %  EXF (VOLT(MRLC(13) % FU) = 1):
CeZyy = 1,08 b3 (MELC(ZY) % FUY — 1):v
Ci1)y) = CURT 1Y)+ BN ox DHUMEITOZ))
RLC(2} = CUf C(2)) = Fur = CmRLCo

BiJ1) — DV (I3

Fo= o3 TO EDBE: YOI = DO(MY:T HEXT #:Y0 (313 = 1.01 »
Yt IF DPCAJI1r = @ THEW YC(J:1) = 0,001
LL(1)) = 1.0E — © & ( EXF (UDLTI(MRLE (1)) = Fu) — 1):
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LR

CMRLC(2)) 1.0E - % % ( EXF (DLY(MRLC(Z)) * FUY — 1):V¥
EMRLC(1Y)Y = CURT(MRLC(1)) —~ C(MRLC{1S) + FY % CIMRLC(2))
sYE(MRLO(2)) = CURT(MRLC(2)) — C{MRLC(2)) + Fl * C(MRLC (1
3}

S207 D7 = YC(J1y - DC(Z21:

S230 0 IF 32 < MNORE THEN 5230 o

SRP0 W1(3)Y = (EIC(I1) -~ ERR(I1)) /7 D2:2(J) = (EW(I1) - ERR(T}

)) / DE&
500 IF £8W < > 1 THEHW Z240

S2Z6 WI(I) = (YE(I1) - ERR(I1)) / D7:W&(3) = (VYD(I1) — ERR(I1
Y) 7 Ee ' '

SZZE  BOTD 5230 : :

SETO WI(I) = (EVI(I1) - ERR(I1)) / DE:W2(J) = (EI{Il1) - ERR(I1
Yy / D% ’

S2E2 IF KSW < > 1 THEN SZ240 _

S234 W3 = (YD(I1} — ERR(I1)) / D&:Wa(d) = (YE(I1)
) / D7

5236 GOTO 2240

S240  NEXT J

EZ50 IF MODE$ = "AU" AND ICC = 1 THEW 5270

SZen  BOTO S2Ed

S270 31 = FONT(IL)

5272 FOR J = 1 TO NS

5274 Z1 = 0: FOR K = 1 7O NH:Z1
FeH1(31,3) = 21-

SZ?75  IF KSW < > 1 THEN 5279

e £l
C HArZl = Z1 + BW&IK) * MBS,

ERR(T1

"
td

I+ W2 ® MSW,J): NEXT

SZ76 21 = Q: FOR K =
KrHZ(J1,3) = 21

S279  NEXT 2

5280 FOR K = 1 TO RMH:¥1 = FORNT(I1):
1 = 731 + B247) * MT(Z EY: MNEXT 7@

=282 IF KSW = O THEN S222

SEBS 21 = 0: FOR 2 =1 7O MH:21-= 73
MT(Z,K): NEXT Z: JQ”f}l 28 1¢

S2E= MEXT

SR00 0 MEXT 17

S31C RETURN

=
m
»
~

= 0O: FOR
JAL 1, KD

=1 70 NH:Z
W1 Ky + 71

Ih R

Cb—l

+ (KW2(Z) + WA(Z} ./ DK) =*
) + W3I(K) 7 DK + 21

Il
-

SS500 REM FACTGR .
SE1I0 FOR I = 1 T8O NH: FOR 3 = 1 70 MH:&(I,J3) = UIACHI(I, Iyl
JY = FAU3(I,Jd): NEXT J:2ZF(I) = IF{I)>: NEXT I .
ST15 IF CODE < = 1 THEM ST450 )
SZ2G FOR I = 1 TO NH: FOR 3 = 1 T8 HH:R(I,J) = UT((I,J:ui(1,3
} o= FJ(I,3): MEXT J:IF{I) = ¥¥{l): NEXT I :
O NHy FOR 3 = 1 70 HH:WI{I,2) = A{1.J): NEXT

SSS0 FOR I = 1 TG MWH:ZFE(I) = I:M¥ = O
SEet FOR J = 1 TO M-

SS70 IF MY ¢ AES (M(I,2)) THEN MY = ABS ((I.J))
S50 MEXT .J ‘ ' '
S50 IF MX = G THEW EHD

SEOG DI(TIY = MY

210 NEXT 1

SEZO NYI = HH - 1

2630 IF N1 = O THER RETURN

eSS0 FOR K o= 1 7O M1:J = KiWF1 = £ + 1:I1 = ZIF(E):C¥ =  £RS
{WEeT1,K)Y) / Di(It: ’
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=

KF1 TO NH:T11 2R (1) e MX £ES (W{T1,K)) / D1<(1

S660 IF MX < = CX THEN =£80

S&70 CY = M¥X:J = 1

5680 NWEXT 1 ,

5670 IF Cx = O THEN ERD

S700 2Z = 2ZF(J):ZFR(J) = ZF(K):ZF(¥) = 22 : :

S710 0 FOR I = KF1 TO KH:I1 = ZF(I):sW(I1,K) = W(I1,¥) /7 W(Z2,¥
YR = = WA(I1,K)

S720 FOR J = KR1 TO KH

STI0 W(I1,3) = FR1 % W(ZZ,3) + WiIi,J) -

S74¢  MNEXT 3

S750  WEXT 1

5760  NEXT K _ :

S770  IF W(I1,HH) < > 0 THEN S7e5

5780 FRINT * AN NDT BE FACTORIZED"

§785 IF Con = 1 THEN 5795

5790 FOR 1 =.1 70 NH: FOR J = 1 TO NH:UJAC(I,J) = A(I,J3):FAU
JI,3) = WI,3): NEXT J:IFC(I) = ZF(I): MEXT 1

S792  80T0 S2800

S795 FOR I = o NH: FOR J = 12 TQ NH:UT(I.J) = R(I,3):FJ(1,
J3 = WA(I,Jd): MHEXT J:¥¥(l) = I): WEXT 1

S800 RETURN

&£000 REM FESUE . ‘

6010 FOR I = 1 TO NH: FOR 3 = 1 TO NH:W(I,J) = FAUJ(I,J): NEXT

PELD) = ERMI)aX(I) = ELXM(ID:ZF(I) = IF(I): MEXT i

6012 IF CODE < > i1 THEM 6020

6015 FOR 1 = 1 0 NH: FOR J = 1 TO MH:W(I.J) = FJ(1,J): NEXT
JrE(IY = ETEI(IY:X(I) = YZWI(IY:ZF(I) = YY(I): MEXT 1 ’

L&OZ0 IF NH » 1 THEN EOED
EOT0 X(1) = B(1) # W(i,1): RETURN
6040 I1 = ZFP(1):X(1) = E(I1)
&OS0 FOR K = 2 TO KNH:I1 = ZF(EY:HEF1 = § - 1 ,
6060 IZ = 0: FOR J = 1 TO KP1:22 = 27 + W(I1,J) #* X(J): NEXT
. =
LOT0 Y (E) = B(IiY - 72
6080 NEXT K
LOR0 XK = X A(NMH) /7 R zz.ra>:m1 = MH - 1
100 FOR K = My TD 1 €TEE 1:11 = ZFR(KI:HFY1 = K o+ i
€110 22 = Q: FOR 3 = KF1 TO NH:2Z = ZZ + W(I1,J) % ¥(J): NEXT
EIZ0 XY = (XK o~ ZT) 7 WIS
130 HEXT K '
&13Z5  IF CODE = § THEM 4L1as
6142 FOR I = 1 7O NH: FOR J = & TO MHE:FAUI(I,J) = (I, JY: MEXT
JIEM(I) = BEOIDLELYM{(I) = X(1}:IF(I) = ZF(I)}: NEYT I
6142 GEOTD 6150 :
€145 FOR I = 1 TO WM: FOR J = | TO MH:F3I(I,J) = W(I_ J): NEXT
JrETSICIY = BLI):VIVLIY = X(Ide¥W¥(I) = ZE(I): KWEXT 1
£150  RETUFRHR
E200  EEM  FUNCS
210 IF MID = O THEN &25¢
E220 - IF NVWD = O THEN &270
2T G = 0y FOR 1 = 1 TO EDBBE:E = 5§ + ((V3LT(I) — vD(I)) -~ =)
¥ KMAI) 4+ ((CURT(I) — IDCIY) = Z) % KI(I): NEXT I
£240 BOTD ézcm



&260
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&E300

=00

6505

&£310 .

6520
ESTC
&ESG0
ES47

b:n:'

Pl
&E5S0
&SLD

668
&E550

LELD:

L6700
&&30
&L
ETO0
E710
£720

-v'—nc
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6750

S o)

&E730
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[(AERNERN
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wl

TOT0
740
FOS0
FOED
THES

LT,

FLAG

T

s u

¥ BENV(I):

FRINT

= Qr

¥ KI(I):

FETURN

REM  GRADS
FOR 1 =

FCR I
NMEXT
FOR I
GGEUR
CDDE‘=
CODE =
or 2
I MNVD

R
0
m
Lo
1l

IF ICC

FC = 1:
GoTE é’uﬂ
ETSI (IK)
FOR 2
IF \1CC =
FC = 1:
T 3070 &’3“
GOSUH
VI = (CbRT(JZ) -
(VOLT(3Z)
FOR Z

NEXT 1&

FOR J =
FOR 1 =
IF ¥

IF 1 <
DFE(I, )

YD1y,
GOTG £TO0

o
)
=
)

(3 L1 N
()]

WD s e 1
n)

[y
-

(&)

il

h-40

Loal -
o

ol
a
)

fory
-
O

o
b
prad
rid
&

. TO NH:ETSI(Z) =
THEN &7320

G MNH:ETSI(2)
THEN &730

FEM =
1

5

= T m

e

)
Y

B X - A

Im oo

r4

= 1 TO EDGE:6 = € + ((VOLT(I)} =~ YD(I))

NEXT 1
"EFFEEXEXLDToFE 2z FOR I = 1 TO NH:

S

BAM(I) s HEXT

= 1 TC EDRE:G = 6 + ((CURT(I} - ID(I})

10:V&0Z) = (O NEXT Z
HERMN &S50
NVD: FOR I = 1 TO RVD:YA(I)

0
=
t5
=

EDGE: TRs (1) = VTS(Id: NEXT I: 8070 &400
MID: FOR I = 1 TO MID:YR(I) = MID(I):

1 TD EDGE:TF&(1) = IY¥Y2(I): NEXT 1
1 T8 nD
1 T8 NH:ETSI(J) = C:
Z YA(IBY:IK = CH{JZ:

NEXT J
.lxll T‘ u—rJ é:’;’)
l!“j " TI I'_rj é"(] .
m MSCZLIK)Y: NEXT 2Z

= 1 TO NS:ESD(Z) = MD(IK,Z): WNEXT Z

GOTO &7320

]
=
._.I
»
N
=
m
O
-
N

= 1 TO MNS:ESD(Z) = MS(IK,Z): MNEXT 2

-
)
|
1
-

NFE:DEDR(

Q AND NID < RS

IYFES = "HTU OR TYPEE = LT THENW KW =t
MH: FOR 3 = 1 70 WFrHDP(ILJ) = 01 MEXT
I4E:
MHE = CRIVII + uy)
AREI) THEWN 7120
~ W) THEM 7110

FEINT

Ca

125

)
P,

NEXT

VI

rd



7240

NEXT 1

7070  IF MCHT(K) = -~ 1 THEN HDF(I.J) = — yM(I}
7080 IF MCETE) = ¢ THEN HDOF{(I,J) = — D¥M{I)

7100 EOTO 7140

7110 HDF(I,J3) = - DXM(I): IF MOKTIK) = — 3 THEN HDF(I.J: =
~ WM(T)

7120 IF MCHT(K) = 6 THEN HDF(I1,Jd) = - DiM(I)

7140 (0OTD 7169

7150 NEYT 1

7160 NEXT 3

7170 FOR I = 1 TO MNH: FCGR J = § TO NF:HEDF(I1,J) ‘= - HDF(1
r NEXT J: MEXT 1

73180 IF ICC = ¢ THEN 7400 ‘

7190 FCOR I = 1 TO WH: FOR J = 1 TO NS:HS(I.J) = HM{I. 2} * M5
(1.3): MEXT J: MNEXT I -

7200 IF RLC < = O THEN 7220

FE10 FOR 1 =1 TO KNH: FOR J = 1 TO NS:H (I1,3) = H5(1,J3) + H1L
(1,3): NEXT J: HEXT I

7220 FOR I = 1 TO NH

7230 FOR J = 1 TO HF:ZZ = Q: FOR 2 = 1 TGO NS:72 = 27 + HS (I,
Z) ¥ FDRA{Z,.J): NEXT Z:HF(1,J) = ZZ: NEXT J

7250 FOR I = 1 TO MH: FOR J = { TD NF:HDF(I,3) = HDF(I,J) -
HFE (I, 3): MEXT J: NEXT I

7260 IF KW = 0 THEN 7400 :

7270 FOR I'= 1 70 NH: FOR'J = 1 TD NS:HS(I.J) = HM<{1,4) »-MS
(Y.0): NEXT J: NE¥T 1

7280 IF RLC < = O THEN 7300

7290 FOR 1 = 1 T80 NH: FOR J = 1 TGO NS:HE(I,J) = HS(I1,3) + HZ
I1.J): MEXT J: NEXT I

7300 FOR 1 = 1 TO HH

7310 FOR J = 1 TO HFE

7320 22 = 0 FOR Z = 1 TO NG:12Z = 77 + HE{I,2) ®# DDF(Z,J):
Z:HF(ILO)Y = 22 )

73IZ0 KEXT J

7340 NEXT 1 o

7350 FOR I = 1 TO NH: FOR'J = 1 TD NE:RD (1,J) = HDF(I,J; -
BF{I,J): NEXT J: MNEXT 1

7400 RETURN

7500 REM  SENSTY

7510 CODE = 1: BOSUE &000: KEM FHSUR

7915 CODE = O ’

FSE0 FOR 2 = 1 TO HF:ZZ = 01 FOR 2 = 1 TO WH:ZZ = 22 + YIUQ
) % HDP{ZE,2Z): MEXT ZK:Z1(Z) = 72: MEXT 2

7530 IF FC = & THE® 7550

7TA0 FOR Z = 1 TO RF:ZI ='0: FOR 28 = | TO WNS:2Z = 27 + ESD¢
IE) % FDP(ZE,Z): NEXT ZH:1S51(Z) = SI(I) + ZZ7: NEXT 7

T3S0 RETURN

8OO0 REM NORMAL :

8010 K = 1:CST = 0.1:RM = AES (DEDFE (1))

BO1Z IF B o 1.CE = 3 THEM CST = 0,05

8G14 IF B < = 1.0F — 4 THEN CST = 0.025

BO1& IF G < = 1.0E ~ S THEM CST = 0,003

8020 IF MF < 2 THEN 8070

BOZG FGR 1 = 2 TO WF:RN =  BED (RESE(I))

803% FRINT DGDF(1}.DEDF (2)

8044 IF RM > = RN THEN BGLO

126

MEXT



8050
S0O40
EO7O
080

8085

8685
C&T0

8

FO0

8710

8720 .

8730
8740
. 8750
eB00O
SO0

CARIRN

RM R K
NEXT 1

I

FCET = HOKT(MFAR D))
FOR I = 1 TO NF:DEDF(I) =

1

FT(Z) 7

ZX M
in =40 % IX

FRINT
YiFT (2D

I3 TARE(

2= 272 + 1
IF 2 > = B THEM RETUSHN
IF MODE$ = "&Y" THEN T4 =
IF MODE%x ¢ > “aY" THEN T&

GGTD 8485
RETURN

REM mMeR
FOR 1

[y

70 ERBE

neED

P(L) * FPCKT # CST / RM:

IZys"tvy TAB( ZA)i"*"3 SFCY( £

T4 + DT

= TMLZ)

010y FOR J = 1 TG EDGE

Fis IF 1< = CRIVETY THEN 0SS

FO2C¢ IF J < = ! THEN 2040

SOZS IF J < NODE THEM 9035

2050 0 IF g = (ERGE - II) THEN 2050

FOIZ5 WTE(I) = "pUiIYEL(I) = "FUiCHII) = Jd — (KH + YWVY: 8070 20
&en . :

COa0 VT PETrINE(I) = UHMMYICHOIY = J: EOTO S0&0

FRAD VTELI) = XU IVE(I) = tRUiCH(IY = J - WV GOTO SoLD

SOT0 MTE(]) RN IVE LD TEYICHAIIY = 0 - W BOTO SOen

ohe s
0

b piw
SO60
SOeS

HEXT J
NEXT I
FETURN

127

FRIMT "L8¢E8S' ";DEDF (1), DEDF (2)
BO8L FRINT "LEOES ";HCKET(S)
8100 RETURN
8500 REM  FLOT .
ES10 ZU = FTL(OM:2L = FT(O) i
BEZ0 FOR Z = 1 TO KE
8BS0  IF ZU < FT4Z) THEN ZU = FT(Z)
€540 IF ZL > FT(Z) THEN ZL = FT(2)
5550 NEXT 2
BZ460  IF ZL < = O THEM 8520
B85S70 1Z = 1Z2:UML = 2U:ZX = ZL 7/ ZU:21 = &40 % 7% + 24:7A = =2:
GOTO B8e490
380 IF ZU > = 0O THEN 2600
8570 12 = S2:UML = ~ ZL:2X = ZU / ZL:12ZA = S2 ~ 40 % ZX:Z1 =
Z: GOTO 8&40 ‘
8600 UML = 2U - Zt: IF UML = O THEN 17 = =7
810 IF UML < > O THEM 2X = ZL 7 UML
S B620  IF UMb € > 0 THER 12 = 12 - 20 % 27X
B6IO 2A = S2:21 = 17 o
8&40 FRINT : FRINT SFC( 24)iPLE:"( ":J:" )31 SFC( %) i "VERSU
5" SFEC( 1S):"TIME" o ‘
8650 PRINT  TAE( Z1 - Z):"MINIMUNM"} TAE( Z& — I): " "MaxIMuUM"
BE6D - FRINT  TRE( Z1 - S);2ZL: TRE( 24 — S)izU
8670 FRINT  TAEC 6)i"TIME": TAR( ZI)i"t!"; TAE{ ZA):i"1"; SFC(
SYiPLe"( 2333 )® -
B&80 TA = TO:Z = 0:N =
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