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• Nodal Analysis (NA) versus Mason’s and Mason-Coates’ flow graphs. 
• Modified Nodal Analysis (MNA) versus Modified Mason-Coates’ flow graphs. 
• Voltage and current incidence matrices versus Transform Graphs. 
• Method of Modified Transform Graphs = method of Twin Variables & Transform 

Graphs. 
• Conclusions 
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1. Simple rules of graph construction directly from the circuit schematics. 
2. Economical graph structure. 
3. Simple rules of graph evaluation. 
4. Possibility of evaluation both voltage & current gains and immittances. 
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1. !!!! Simple rules of graph construction directly from the circuit schematics. 
2. !!!! Economical graph structure. 
3. !!!! Simple rules of graph evaluation. 
4. !!!! Possibility of evaluation both voltage & current gains and immittances. 
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1.   Simple rules of graph construction directly from the circuit schematics. 
2. !!!! Economical graph structure. 
3. !!!! Simple rules of graph evaluation. 
4.   Possibility of evaluation both voltage & current gains and immittances. 
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1. (!!!!) Simple rules of graph construction directly from the circuit schematics. 
2. !!!! Economical graph structure. 
3. !!!! Simple rules of graph evaluation. 
4. !!!! Possibility of evaluation both voltage & current gains and immittances. 
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IInncciiddeennccee  mmaattrriicceess,,  TT--  aanndd  MMCC--ggrraapphhss  
Passive linear circuit 
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IInncciiddeennccee  mmaattrriicceess,,  TT--  aanndd  MMCC--ggrraapphhss  
Passive linear circuit 
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Example – ladder filter 
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CCiirrccuuiittss  wwiitthh  iiddeeaall  OOppAAmmppss  
 

Ia

Ib

1
1

 -Ya

1
Vb

1

V Ic a

1

0
1

MNA: 
Ia  Ya 0 …  Va=Vb  
Ib = Yb 0 …  Vc ⇒  
…  … … …  …  

c = Ib –Yb Va, 
c = Ia –Ya Va 

riants of twin variables: 
b 
a 
Y

Y

Y

a

b

ca

b

c

I Ib c  

V Ia a

1

1
1

 Ya -Yb

1
=Vb

1

V Ic b

1

0

1

Va

1

Yb

=

⇓  

1. Ya Va = Ia, 0.V
2. Yb Va = Ib, 0.V
⇓  

Two possible va
1. Va=Vb|Ia, Vc|I
2. Va=Vb|Ib, Vc|I
Y Y Ya b c (1) Y Y Ya b c (2)  



CSCC’01, Crete 12/15 
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MNA: 
 

1. Yx Vx = Ix + I0, 0.Vz = Iy –Yy Vx, ! I0 = Iz –Yz Vz 
2. Yy Vx = Iy, Yz.Vz = Iz ± I0, -I0 = Ix -Yx Vx 
⇓  

Two possible variants of twin variables: 
1. Vx=Vy|Ix, Vz|Iy, I0|Iz 
2. Vx=Vy|Iy, Vz|Iz, I0|Ix 
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2nd order bandpass filter 
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Impedance converter with CCII+ and CCII- [*]. 
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[*] Tomazou,C., Lidgey,F.J, Haigh,D.G., Analogue IC Design: the Current-Mode 
Approach. IEE Circuits and Systems Series 2, Peter Peregrinus Ltd, London 
1993,UK. 
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CCoonncclluussiioonnss  
 

• The described method of graph solution of linear systems combines the so-called 
transform graphs and the method of twin variables.  

• As a result, the algorithm of graph construction is relatively simple, and the size 
of the resulting MC-graph is reduced enough.  

• As shown in the final paper, the selection of permitted twin variables must be 
performed carefully if there is a number of transform elements in the circuit 
analyzed.  

• This method can be used to solve general linear problems, not only in the analysis 
of electrical circuits. 
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