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C MatLab

C MatLab
{

return( );
}

function = ( )
= ; 

end

scanf( );
printf( );

textscan(fid, ); 
fprintf(fid, ) 

#include “****.h”
double
Int

malloc

global 
A[]
A{}
A.Name
A.Pnode
A.Nnode

for (START; STOP; STEP) {

}

for = START:STEP:STOP

end

If ( ) { }
else { }

If 

elseif

else

end
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R circuit
R1 1 2 10
R2 2 0 10
V1 1 0 10

% example01
A=[0,0,0;0,0,0;0,0,0];
B=[0;0;0];
A(1,1)=A(1,1)+1/10;
A(2,2)=A(2,2)+1/10;
A(1,2)=A(1,2)-1/10;
A(2,1)=A(2,1)-1/10;
A(2,2)=A(2,2)+1/10;
A(1,3)=A(1,3)+1.0;
A(3,1)=A(3,1)+1.0;
B(3)=B(3)+10;
A=sparse(A);
B=sparse(B);
X=A\B; % inv(A)*B;
A,B,X

% example02
A=[0,0,0;0,0,0;0,0,0];
B=[0;0;0];
R1=10;
R2=10;
V1=10;
IBR=2+1;
A=RES_load(A,1,2,R1);
A=RES_load(A,2,0,R2);
[A,B]=VSRC_load(A,B,1,0,IBR,V1);
A=sparse(A);
B=sparse(B);
X=A\B; % inv(A)*B;
A,B,X

function A=RES_load(A,NP,NN,RES)
G=1.0/RES;

  if NP ~= 0 A(NP,NP)=A(NP,NP)+G;  end
  if NN ~= 0 A(NN,NN)=A(NN,NN)+G; end
  if NP ~= 0 && NN ~= 0
    A(NP,NN)=A(NP,NN)-G;
    A(NN,NP)=A(NN,NP)-G;
  end
end

function [A,B]=VSRC_load(A,B,NP,NN,IBR,E)
  if NP ~= 0 
    A(NP,IBR)=A(NP,IBR)+1.0;
    A(IBR,NP)=A(IBR,NP)+1.0;
  end;
  if NN ~= 0
    A(NN,IBR)=A(NN,IBR)-1.0;
    A(IBR,NN)=A(IBR,NN)-1.0;
  end;
  B(IBR,1)=B(IBR,1)+E;
end

R1=R2=10 V1 10V V0
GND

R1

R2V1

1 2
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R11=R12=10
R16=R17=10
R21=R22=10
R13=R14=R15=20
R18=R19=R20=20
V1 10V V0 GND

R11 R12

R13 R14 R15

R16 R17
R18 R19 R20

R21 R22

1 2 3

4
5

6

7 8 0

% example03
N=9
A=zeros(N,N);
B=zeros(N,1);
R11=10; R12=10; R16=10; 
R17=10; R21=10; R22=10;
R13=20; R14=20; R15=20; 
R18=20; R19=20; R20=20;
V1=10;
IBR=N;
A=RES_load(A,1,2,R11);
A=RES_load(A,2,3,R12);
A=RES_load(A,1,4,R13);
A=RES_load(A,2,5,R14);
A=RES_load(A,3,6,R15);
A=RES_load(A,4,5,R16);
A=RES_load(A,5,6,R17);
A=RES_load(A,4,7,R18);
A=RES_load(A,5,8,R19);
A=RES_load(A,6,0,R20);
A=RES_load(A,7,8,R21);
A=RES_load(A,8,0,R22);
[A,B]=VSRC_load(A,B,1,0,IBR,V1);
A=sparse(A);
B=sparse(B);
X=A\B;  % inv(A)*B;
A,B,X

% example04
% R11=10; R12=10; R16=10; R17=10; R21=10; R22=10;
% R13=20; R14=20; R15=20; R18=20; R19=20; R20=20;
fprintf(1,’example04\n’);
K=12;
DATA1=['R11';'R12';'R13';'R14';'R15';'R16';

'R17';'R18';'R19';'R20';'R21';'R22'];
DATA2=[1,2;2,3;1,4;2,5;3,6;4,5;

 5,6;4,7;5,8;6,0;7,8;8,0];
DATA3=[10.0;10.0;20.0;20.0;20.0;10.0;
               10.0;20.0;20.0;20.0;10.0;10.0];
V1=10;
%
% 
%
N=9; A=zeros(N,N); B=zeros(N,1);
IBR=N;
for I=1:K
  Node1=DATA2(I,1);
  Node2=DATA2(I,2);
  R_val =DATA3(I);
  A=RES_load(A,Node1,Node2,R_val);
end
[A,B]=VSRC_load(A,B,1,0,IBR,V1);
A=sparse(A);
B=sparse(B);
X=A\B; % X=inv(A)*B;
A,B,X
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for switch

% example05
fprintf(1,’example05\n’);
DATA= { 'resistor','R11',’N1’,’N2’,10.0;  'resistor','R12',’N2’,’N3’,10.0;  'resistor','R13',’N1’,’N4’,20.0; 'resistor','R14',’N2’,’N5’,20.0;

'resistor','R15',’N3’,’N6’,20.0; 'resistor','R16',’N4’,’N5’,10.0;  'resistor','R17',’N5’,’N6’,10.0; 'resistor','R18',’N4’,’N7’,20.0;
'resistor','R19',’N5’,’N8’,20.0; 'resistor','R20',’N6’,’0’   ,20.0; 'resistor','R21',’N7’,’N8’,10.0; 'resistor','R22',’N8’,’0’   ,10.0;
'vsource', 'V1', ‘N1’,’0’,10.0};

K=length(DATA);
%
[DATA,JUNODE]=ERRCHK(DATA,K); % 
[NN,N]=SETUP(DATA,K,JUNODE); % 
%
% 
%
A=zeros(N,N); B=zeros(N,1);
IBR=NN;
for i=1:K
    switch DATA{i,1}
        case 'resistor'

N1=DATA{I,3};
            N2=DATA{I,4};
            RV=DATA{I,5};
            A=RES_load(A,N1,N2,RV);
        case 'vsource‘
            IBR=IBR+1;
            N1=DATA{I,3};
            N2=DATA{I,4};
            EV=DATA{I,5};
            [A,B]=VSRC_load(A,B,N1,N2,IBR,EV);
    end
end
X=A\B; % X=inv(A)*B;
A,B,X

function [DATA,JUNODE]=ERRCHK(DATA,K)
  JUNODE=[];
  for i=1:K
    JUNODE=PUTNOD(JUNODE,DATA{i,3});
    JUNODE=PUTNOD(JUNODE,DATA{i,4});
  end
  for i=1:K
    DATA{i,3}=GETNOD(JUNODE,DATA{i,3});
    DATA{i,4}=GETNOD(JUNODE,DATA{i,4});
  end
end

function [NN,N]=SETUP(DATA,K,JUNODE)
  L_COUNT=0;
  V_COUNT=0;
  for i=1:K
    if strcmp('inductor',DATA{i,1}) == 1  L_COUNT=L_COUNT+1; end
    if strcmp('vsource' ,DATA{i,1}) == 1 V_COUNT=V_COUNT+1; end
  end
  NN=length(JUNODE)-1;
  JN=L_COUNT+V_COUNT;

N=NN+JN;
end
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% example06
fprintf(1,’example06\n\n’);
[DATA,K]=SPICE_ReadIn('SPICE_exp.txt');
%[Data,K]=SPECTRE_ReadIn('SPECTRE_exp.txt');
%
[DATA,JUNODE]=ERRCHK(DATA,K); %
[NN,N]=SETUP(DATA,K,JUNODE); %
%
% 
%
A=zeros(N,N); B=zeros(N,1);
IBR=NN;
[A,B]=LOAD(DATA,K,A,B,IBR ;
X=A\B; % X=inv(A)*B;

function [A,B]=LOAD(DATA,K,A,B,IBR
for i=1:K

    switch DATA{i,1}
        case 'resistor'
            N1=DATA{i,3};  N2=DATA{i,4};  RV=DATA{i,5}
            A=RES_load(A,N1,N2,RV);
        case 'vsource‘
            IBR=IBR+1;
            N1=DATA{i,3};  N2=DATA{i,4};  EV=DATA{i,5};
            [A,B]=VSRC_load(A,B,N1,N2,IBR,EV);
    end

end
end

function [DATA,y]=SPICE_ReadIn(filename)
  fid=fopen(filename);
  DATA=[];
  y=0;
  tline=fgets(fid);
  while ischar(tline)
    tline=fgets(fid);
    if strncmp(tline,'R',1) == 1 y=y+1; DATA=INP2R(DATA,tline); end
    if strncmp(tline,'V',1) == 1 y=y+1; DATA=INP2V(DATA,tline); end
  end
  fclose(fid);
end
function DATA =INP2R(DATA, tline)
  [Rname,tline] = strtok(tline);
  [nnam1,tline] = strtok(tline);
  [nnam2,tline] = strtok(tline);
  [R_val,tline] = strtok(tline);
  node1=str2num(nnam1);
  node2=str2num(nnam2);
  RVAL=str2double(R_val);
  DATA = [DATA; {'resistor',Rname,node1,node2,RVAL}];
end

function DATA = INP2V(DATA,tline)
  [Vname,tline] = strtok(tline);
  [nnam1,tline] = strtok(tline);
  [nnam2,tline] = strtok(tline);
  [V_val,tline] = strtok(tline);
  node1=str2num(nnam1);
  node2=str2num(nnam2);
  VVAL=str2double(V_val);
  DATA = [DATA; {'vsource',Vname,node1,node2,VVAL}];
end
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R=10 C=1pF L=1nH V=10V
V0 GND

C

RV

1 2 R

CV

1 2

R

VV

RR

L

1 21 2

L

1 2L

RV

1 2L

(a) (b)

(c) (d)

CR circuit
C1 N1 N2 1.0E-12
R1 N2 0  10.0
V1 N1 0  10.0
.TRAN 1E-12 5E-11
.END

RC circuit
R1 N1 N2 10.0
C1 N2 0  1.0E-12
V1 N1 0  10.0
.TRAN 1E-12 5E-11
.END

LR circuit
L1 N1 N2 1.0E-9
R1 N2 0  10.0
V1 N1 0  10.0
.TRAN 1E-11 5E-10
.END

RL circuit
R1 N1 N2 10.0
L1 N2 0  1.0E-9
V1 N1 0  10.0
.TRAN 1E-11 5E-10
.END

(a) (b)

(c) (d)
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% example07
fprintf(1,'example07\n');
[DATA,K,ANAL]=

SPICE_ReadIn('SPICE_exp07_2.txt');
%
% 
[DATA,JUNODE]=ERRCHK(DATA,K);
% 
[NN,N]=SETUP(DATA,K,JUNODE);
%
% TRAN
%
TSTEP=ANAL{1,2};
TSTOP=ANAL{1,3};
A=zeros(N,N); B=zeros(N,1);
X0=zeros(N,1);
IBR=NN; XX=[]; YY=[];
%
for t=0.0:TSTEP:TSTOP
  [A,B] = LOAD(DATA,K,A,B,X0,IBR,TSTEP);
  X=A\B; % X=inv(A)*B;
  A=zeros(N,N); B=zeros(N,1); X0=X;
  IBR=NN;  XX=[XX,t]; YY=[YY,X];
end
plot(XX,YY(1,:),'-',XX,YY(2,:),'--');

%
TSTEP=ANAL{1,2};
TSTOP=ANAL{1,3};
AA=zeros((NN NN)); BB=zerooo
X0 zeros(N,1);

l t((XX YY((1 )) ' ' XX YY((2 )) ' '))

IBR=NN; XX=[]; YY=[];
%
for t=0.0:TSTEP:TSTOP

A=zeros(N,N); B=zeros(N,1); X0=X;
 IBR=NN;  XX=[XX,t]; YY=[YY,X];
end

for t 0.0:TSTEP:TSTOP
 [A,B] = LOAD(DATA,K,A,B,X0,IBR,TSTEP);;;;
  X=A\B; % X=inv(A)*B;

AA=zeros(((NN NN))); BB=zeros(((NN 11))); XX00=XX;
X A\B %%% XX ii (((AA)))***BB
[ , ] ( , , , , , , );;;;

function [A,B] = LOAD(DATA,K,A,B,X0,IBR,H)
  for i=1:K
    switch DATA{i,1}
      case 'resistor‘
           NP=DATA{i,3}; NN=DATA{i,4}; RES=DATA{i,5};
           A=
             RES_load(A,NP,NN,RES);
      case 'capacitor'
           NP=DATA{i,3}; NN=DATA{i,4}; CAP=DATA{i,5};
           [A,B]=
             CAP_load(A,B,X0,NP,NN,CAP,H);
      case 'inductor'
           IBR=IBR+1;
           NP=DATA{i,3}; NN=DATA{i,4}; IND=DATA{i,5};
           [A,B]=
              IND_load(A,B,X0,NP,NN,IBR,IND,H);
      case 'vsource'
           IBR=IBR+1;
           NP=DATA{i,3}; NN=DATA{i,4}; VOL=DATA{i,5};
           [A,B]=
             VSRC_load(A,B,NP,NN,IBR,VOL);
    end
  end
end

DC
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function A=RES_load(A,NP,NN,RES)
G=1.0/RES;
if NP ~= 0 
A(NP,NP)=A(NP,NP)+G;

end;
if NN ~= 0
A(NN,NN)=A(NN,NN)+G;

end;
if NP ~= 0 && NN ~= 0
A(NP,NN)=A(NP,NN)-G;
A(NN,NP)=A(NN,NP)-G;

end;
end

function A=CAP_load(A,B,X,NP,NN,CAP,H)
G0=CAP/H; I0=G0*(X(NP)-X(NN));
if NP ~= 0
A(NP,NP)=A(NP,NP)+G0;
B(NP,1)=B(NP,1)+I0;

end;
if NN ~= 0
A(NN,NN)=A(NN,NN)+G0;
B(NN,1)=B(NN,1)-I0;

end;
if NP ~= 0 && NN ~= 0
A(NP,NN)=A(NP,NN)-G0;
A(NN,NP)=A(NN,NP)-G0;

end;
end

0
0

00

00

N

N

V
V

GG
GG

0

0

00

00

I
I

V
V

GG
GG

N

N
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function [A,B]=VSRC_load(A,B,NP,NN,IBR,E)
if NP ~= 0 
A(NP,IBR)=A(NP,IBR)+1.0;
A(IBR,NP)=A(IBR,NP)+1.0;

end;
if NN ~= 0
A(NN,IBR)=A(NN,IBR)-1.0;
A(IBR,NN)=A(IBR,NN)-1.0;

end;
B(IBR,1)=B(IBR,1)+E;

end

function [A,B]=IND_load(A,B,X,NP,NN,IBR,IND)
R0=IND/H; V0=R0*X(IBR);
if NP ~= 0 
A(NP,IBR)=A(NP,IBR)+1.0;
A(IBR,NP)=A(IBR,NP)+1.0;

end;
if NN ~= 0
A(NN,IBR)=A(NN,IBR)-1.0;
A(IBR,NN)=A(IBR,NN)-1.0;

end;
A(IBR,IBR)=A(IBR,IBR)-R0;
B(IBR,1)=B(IBR,1)-V0;

end

00

0
0

11
100
100

VI
V
V

R L

N

N

EI
V
V

E

N

N

0
0

011
100
100
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% example08
fprintf(1,'example08\n');
[DATA,K,ANAL]=

SPICE_ReadIn('SPICE_exp08_1.txt');
%
% 
[DATA,JUNODE]=ERRCHK(DATA,K);
% 
[NN,N]=SETUP(DATA,K,JUNODE);
%
% AC
%
AANAL  = ANAL{1,1};
TYPE  = ANAL{1,2}; NUM1   = ANAL{1,3};
FSTART= ANAL{1,4}; FSTOP = ANAL{1,5};
if TYPE == 'DEC'
  FINCR=exp(log(10)*NUM1);
  FSTEP=(FSTOP/FSTART)/FINCR;
end
if TYPE == 'OCT'
  FINCR=exp(log(2)*NUM1);
  FSTEP=(FSTOP/FSTART)/FINCR;
end
%
A=zeros(N,N); B=zeros(N,1);
X0=zeros(N,1);
IBR=NN;  XX=[]; YY=[];
for f=FSTART:FSTEP:FSTOP
  [A,B]=ACLOAD(DATA,K,A,B,IBR,f);
  X=A\B; % X=inv(A)*B;
  A=zeros(N,N); B=zeros(N,1); X0=X;
  IBR=NN;  XX=[XX,f]; YY=[YY,X];
end
semilogx(XX,YY(1,:),'-',XX,YY(2,:),'--');

IBIBBBRRR=NNNNNN; XXXXXX [[=[]]]; YYYYYY [[=[]]];
for f=FSTART:FSTEP:FSTOP

 A=zeros(N,N); B=zeros(N,1); X0=X;
 IBR=NN;  XX=[XX

( , );

,f]ff ; YY=[YY,X];
end

il (XX YY(1 ) ' ' XX YY(2 ) ' ')

AC

for f FSTART:FSTEP:FSTOP
[[[AAA BBB]]]=ACLOAD(((DADADATATATA KKK AAA BBB IBIBIBRRR ff)));
X=A\B; % X=inv(A)*B;
AAA== ezezerororosss(((NNN NNN)));; BBB== ezezerororosss(((NNN 111)));; XXX000==XXX;;

[ , ] ( , , , , , );
X A\B % X i (A)*B
[A,B]=ACLOAD(DATA,K,A,B,IBR,f);

AC

AAAAAAANANANALLL = ANANANALALAL{{{111,111}};};
TTTYPE  = ANAL{1,2}; NUM1  = ANAL{1,3};
FFSTART= ANAL{1,4}; FSTOP = ANAL{1,5};
iif TYPE == 'DEC'

FINCR=exp(log(10)*NUM1);
FSTEP=(FSTOP/FSTART)/FINCR;

eend
iif TYPE == 'OCT'
FINCR=exp(log(2)*NUM1);
FSTEP=(FSTOP/FSTART)/FINCR;

eend
%%

AC

function [A,B]=ACLOAD(DATA,K,A,B,IBR,f)
  for i=1:K
    switch DATA{i,1}
      case 'resistor'
           Pnode=DATA{i,3}; Nnode=DATA{i,4};
           RES=DATA{i,5};
           A=RES_load(A,Pnode,Nnode,RES);
      case 'capacitor'
           Pnode=DATA{i,3}; Nnode=DATA{i,4};
           CAP=DATA{i,5};
           A=CAP_acload(A,Pnode,Nnode,CAP,f);
      case 'inductor'
           IBR=IBR+1;
           Pnode=DATA{i,3}; Nnode=DATA{i,4};
           IND=DATA{i,5};
           A=IND_acload(A,Pnode,Nnode,IBR,IND,f);
      case 'vsource'
           IBR=IBR+1;
           Pnode=DATA{i,3}; Nnode=DATA{i,4};
           VOL=DATA{i,5};
           [A,B]=VSRC_load(A,B,Pnode,Nnode,IBR,VOL);
    end
  end
end

AC

AC

AC
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%
% example09
%
fprintf(1,'example09\n');
%
SPICE 'SPICE_exp07_1.txt'
SPICE 'SPICE_exp07_2.txt'
SPICE 'SPICE_exp07_3.txt'
SPICE 'SPICE_exp07_4.txt'
SPICE 'SPICE_exp08_1.txt'
SPICE 'SPICE_exp08_2.txt'
SPICE 'SPICE_exp08_3.txt'
SPICE 'SPICE_exp08_4.txt'
SPICE 'SPICE_exp09_1.txt'
SPICE 'SPICE_exp09_2.txt'
SPICE 'SPICE_exp09_3.txt'
SPICE 'SPICE_exp09_4.txt'

function SPICE(filename)
  %
  % READIN
  %
  [DATA,K,ANAL]=SPICE_ReadIn(filename);
  %
  [DATA,JUNODE]=ERRCHK(DATA,K); % 
  [NN,N]=SETUP(DATA,K,JUNODE); % 
  %
  % 
  %
  for i=1:AK
    AKIND= ANAL{1,1};
    if strncmp('.TRAN', AKIND,4) == 1
      DCTRAN(DATA,K,NN,N, ANAL, i);
    elseif strncmp('.AC',AKIND,3) == 1
      ACAN(DATA,K,NN,N,ANAL, i);
    end
  end
end
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DC

function DCTRAN(DATA,K, NN,N,ANAL, i)
  XX=[]; YY=[];

%
  % TRAN
  %
  TSTEP=ANAL{i,2};
  TSTOP=ANAL{i,3};
  A=zeros(N,N);  B=zeros(N,1);
  X0=zeros(N,1);
  IBR=NN;
  for t=0.0:TSTEP:TSTOP
    [A,B]=LOAD(DATA,K,A,B,X0,IBR,TSTEP);
    X=A\B; % X=inv(A)*B;
    A=zeros(N,N);   B=zeros(N,1);
    X0=X;    IBR=NN;
    XX=[XX,t];  YY=[YY,X];
  end
  plot(XX,YY(1,:),'-',XX,YY(2,:),'--');
end

DC

[[[[AAA,BBB]]]=LOAD(((DDDAAATTTAAA,KKK,AAA,BBB,XXX000,IIIBBBRRR,TTSSTTEEPP)));
XX=A\A B; % X=inv(A) B;
AAAA=zeros((((NNNN NNNN)))); BBBB=zeros((((NNNN 1111))));
XXXXX=AAAA\\\\AAAAA BBBB; %%%% XXXX=iiiinv((((AAAA))))****BBBB;
[ ] ( )

 %
 TTSSTTEEPP=ANAL{i,2};
 TTSTOP=ANAL{i,3};
AAAA=zeros((((NNNN NNNN)))); BBBB=zeros((((NNNN 1111))));

function ACAN(DATA,K,NN,N,ANAL, i)
  XX=[]; YY=[];
  %
  % AC
  %
  TYPE     = ANAL{i,2};  NUM1   = ANAL{i,3};
  FSTART= ANAL{i,4};  FSTOP = ANAL{i,5};
  if TYPE == 'DEC‘
     FINCR=exp(log(10)*NUM1); end
  if TYPE == 'OCT‘
     FINCR=exp(log(2)*NUM1);   end
  FSTEP=(FSTOP/FSTART)/FINCR
  A=zeros(N,N); B=zeros(N,1);
  X0=zeros(N,1);
  IBR=NN;
  for f=FSTART:FSTEP:FSTOP
    [A,B]=ACLOAD(DATA,K,A,B,IBR,f);
    X=A\B; % X=inv(A)*B;
    A=zeros(N,N);  B=zeros(N,1);
    X0=X;    IBR=NN;
    XX=[XX,f]; YY=[YY,X];
  end
  semilogx(XX,YY(1,:),'-',XX,YY(2,:),'--');
end

AC

TTTYYYPPPEEE  = AAANNNAAALLL{{{iii,222}}};  NNNUUUMMM111  = AAANNNAAALLL{{{iii,333}}};
FSTART= ANAL{i,4};  FSTOP = ANAL{i,5};
if TYPE == 'DEC‘

FINCR=exp(log(10)*NUM1); end
if TYPE == 'OCT‘

  FINCR=exp(log(2)*NUM1);   end
FSTEP=(FSTOP/FSTART)/FINCR
AAA=zeros(((NNN NNN))); BBB=zeros(((NNN 111)));

AC

X0 zeros(N,1);

sseemmiiilllooggx(((XXXXXX YYYYYY(((111 :))) ''' ''' XXXXXX YYYYYY(((222 :))) ''' ''')));

IIBBRR=NNNN;
for f=FSTART:FSTEP:FSTOP

  
  A=zeros(N,N);  B=zeros(N,1);

X0=X;    IBR=NN;
  XX=[XX,f]ff ; YY=[YY,X];
end

AC
for f FSTART:FSTEP:FSTOP
[A,B]=ACLOAD(DATA,K,A,B,IBR,f);
 X=A\A B; % X=inv(A)*B;
AA=zeros((NN NN)); BB=zeros((NN 11));

[[ ]] (( ))
XXX AA\\\AAAA BB % X i (A)*B
[ , ] ( , , , , , );

AC
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C=50pF RS=10 IS=135pA
N=1.02,BV=9.03 V=1V V0
GND

C

DV

1 21 2

D

DIODE circuit
C1 N1 N2 50.0E-12
D1 N2 0  DMOD
V1 N1 0  10.0
.TRAN 1E-9 1E-6
.END

%
% example10
%
global fwID
fwID=fopen('test.txt','w');
%fwID=1;
fprintf(fwID,'*************\n');
fprintf(fwID,'* example10 *\n');
fprintf(fwID,'*************\n');
%
%SPICE 'SPICE_exp10_0.txt'
%SPICE 'SPICE_exp10_1.txt'
%SPICE 'SPICE_exp10_2.txt'
SPICE 'SPICE_exp10_3.txt'
%
fclose(fwID);

function DCTRAN(DATA,K,NN,N)
  global fwID
  global MODE MODEDC INITF FLAG
  global VNAM VSTART VSTOP VSTEP
  global TSTEP TSTOP TSTART
  
  XX=[]; YY=[];
  X0=zeros(N,1);
  switch MODE
    case 1   % DC
      t=0; QC=0; QDO=0; VDO=0; 

 switch MODEDC
        case 1   % DC
          v=0; ITL=30;
          [X,QC,QDO,VDO]=

ITER8(DATA,K,NN,N,X0,t,TSTEP,VNAM,v,QC,QDO,VDO,ITL);
        case 3   % DC
          ITL=30;
          for v=VSTART:VSTEP:VSTOP
            FLAG=0;
            [X,QC,QDO,VDO]=

ITER8(DATA,K,NN,N,X0,t,TSTEP,VNAM,v,QC,QDO,VDO,ITL);
            X0=X;
            XX=[XX,v]; YY=[YY,X];
          end
      end
    case 2   % TRAN
      v=0; QC=0; QDO=0; VDO=0; ITL=5;
      for t=0.0:TSTEP:TSTOP
        FLAG=1;
        [X,QC,QDO,VDO]=

ITER8(DATA,K,NN,N,X0,t,TSTEP,VNAM,v,QC,QDO,VDO,ITL);
        X0=X;
        XX=[XX,t]; YY=[YY,X];
      end
  end
  plot(XX,YY(1,:),'-',XX,YY(2,:),'--');
  grid on
end

function [X,QC,QDO,VDO]=
ITER8(DATA,K,NN,N,X0,t,TSTEP,VNAM,v,QC,QDO,VDO,ITL)

  global fwID
  global RELTOL VNTOL
  
  for loop = 1:1:ITL
    A=zeros(N,N);  B=zeros(N,1);  IBR=NN;
    [A,B,QC,QDO,VDO]=

LOAD(DATA,K,A,B,X0,IBR,TSTEP,VNAM,v,QC,QDO,VDO,loop);
    X=A\B;
    noncon=0;
    if loop ~= 1
      for j=1:NN
        Vold=X0(j); Vnew=X(j);
        TOL=RELTOL*max(abs(Vold),abs(Vnew))+VNTOL;
        if abs(Vold-Vnew) > TOL noncon=noncon+1; end
      end
    end
    X0=X;
  end
end

function [A,B,QC,QDO,VDO] =
 LOAD(DATA,K,A,B,X0,IBR,H,VNAM,v,QC,QDO,VDO,loop)

  global fwID
  
  for i=1:K
    switch DATA{i,1}
      case 'resistor'
           A=RES_load(A,DATA,i);
      case 'capacitor'
           [A,B,QC]=CAP_load(A,B,X0,DATA,i,QC,H);
      case 'inductor'
           IBR=IBR+1;
           [A,B]=IND_load(A,B,X0,DATA,i,IBR,H);
      case 'vsource'
           IBR=IBR+1;
           [A,B]=VSRC_load(A,B,DATA,i,IBR,VNAM,v);
      case 'diode'
           [A,B,QDO,VDO]=

DIO_load(A,B,X0,DATA,i,v,QDO,VDO,loop,H);
    end
  end
end
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