




Voltage Node Example #4 

 
Voltage Node Equations 

At node a: 

−3 𝑚𝐴 = 𝑉𝑎 (
1

10 𝑘Ω
) 

At node b: 

+3 𝑚𝐴 = 𝑉𝑏 (
1

 22 𝑘Ω
) − 𝑉𝑐 (

1

 22 𝑘Ω
) 

At node c: 

+6 𝑚𝐴 = 𝑉𝑐 (
1

 22 𝑘Ω
+

1

15 𝑘Ω
) − 𝑉𝑏 (

1

 22 𝑘Ω
) − 𝑉𝑑 (

1

 15 𝑘Ω
) 

At node d: 

0 = 𝑉𝑑 (
1

 5 𝑘Ω
+

1

15 𝑘Ω
+

1

36 𝑘Ω
) − 𝑉𝑔 (

1

 5 𝑘Ω
) − 𝑉𝑐 (

1

 15 𝑘Ω
) 

At node e: 

+2 𝑚𝐴 − 6 𝑚𝐴 = 𝑉𝑒 (
1

 12 𝑘Ω
) − 𝑉𝑖 (

1

 12 𝑘Ω
) 

At node f: 

−2 𝑚𝐴 = 𝑉𝑓 (
1

 6 𝑘Ω
) − 𝑉𝑔 (

1

 6 𝑘Ω
) 

At node g: 

0 = 𝑉𝑔 (
1

 6 𝑘Ω
+

1

5 𝑘Ω
+

1

2 𝑘Ω
) − 𝑉𝑓 (

1

 6 𝑘Ω
) − 𝑉𝑑 (

1

 5 𝑘Ω
) − 𝑉ℎ (

1

 2 𝑘Ω
) 

 
 
 



At node h: 

0 = 𝑉ℎ (
1

 2 𝑘Ω
+

1

18 𝑘Ω
) − 𝑉𝑔 (

1

 2 𝑘Ω
) − 𝑉𝑖 (

1

 18 𝑘Ω
) 

At node i: 

0 = 𝑉𝑖 (
1

 12 𝑘Ω
+

1

18 𝑘Ω
) − 𝑉𝑒 (

1

 12 𝑘Ω
) − 𝑉ℎ (

1

 18 𝑘Ω
) 

 
Rewriting to make entering into MATLAB easier: 

−3 𝑚𝐴 = 𝑉𝑎 (
1

10 𝑘Ω
) 

+3 𝑚𝐴 = 𝑉𝑏 (
1

 22 𝑘Ω
) − 𝑉𝑐 (

1

 22 𝑘Ω
) 

+6 𝑚𝐴 = −𝑉𝑏 (
1

 22 𝑘Ω
) + 𝑉𝑐 (

1

 22 𝑘Ω
+

1

15 𝑘Ω
) − 𝑉𝑑 (

1

 15 𝑘Ω
) 

0 = −𝑉𝑐 (
1

 15 𝑘Ω
) + 𝑉𝑑 (

1

 5 𝑘Ω
+

1

15 𝑘Ω
+

1

36 𝑘Ω
) − 𝑉𝑔 (

1

 5 𝑘Ω
) 

+2 𝑚𝐴 − 6 𝑚𝐴 = 𝑉𝑒 (
1

 12 𝑘Ω
) − 𝑉𝑖 (

1

 12 𝑘Ω
) 

−2 𝑚𝐴 = 𝑉𝑓 (
1

 6 𝑘Ω
) − 𝑉𝑔 (

1

 6 𝑘Ω
) 

0 = −𝑉𝑑 (
1

 5 𝑘Ω
) − 𝑉𝑓 (

1

 6 𝑘Ω
) + 𝑉𝑔 (

1

 6 𝑘Ω
+

1

5 𝑘Ω
+

1

2 𝑘Ω
) − 𝑉ℎ (

1

 2 𝑘Ω
) 

0 = −𝑉𝑔 (
1

 2 𝑘Ω
) + 𝑉ℎ (

1

 2 𝑘Ω
+

1

18 𝑘Ω
) − 𝑉𝑖 (

1

 18 𝑘Ω
) 

0 = −𝑉𝑒 (
1

 12 𝑘Ω
) − 𝑉ℎ (

1

 18 𝑘Ω
) + 𝑉𝑖 (

1

 12 𝑘Ω
+

1

18 𝑘Ω
) 

 
From MATLAB the Voltage nodes are found to be: 

Node Voltage (V) 

a -30. 

b 309. 

c 243. 

d 108 

e -50. 

f 66. 

g 78. 

h 70. 

i -2.0 
 

 
MATLAB Code 
 
%lecture example of Voltage nodes with constant Current sources 

%large circuit.  Example 4 

%version 2021-02-12 DW Donovan 

 



 

clear all; 

 

%Voltage Node Method 

G=[(1/10) 0 0 0 0 0 0 0 0; 

    0 (1/22) (-1/22) 0 0 0 0 0 0; 

    0 (-1/22) (1/22 + 1/15) (-1/15) 0 0 0 0 0; 

    0 0 (-1/15) (1/5 + 1/15 + 1/36) 0 0 (-1/5) 0 0; 

    0 0 0 0 (1/12) 0 0 0 (-1/12); 

    0 0 0 0 0 (1/6) (-1/6) 0 0; 

    0 0 0 (-1/5) 0 (-1/6) (1/5 + 1/6 + 1/2) (-1/2) 0; 

    0 0 0 0 0 0 (-1/2) (1/2 + 1/18) (-1/18); 

    0 0 0 0 (-1/12) 0 0  (-1/18) (1/12 + 1/18)]; 

ii=[-3 3 6 0 (2-6) -2 0 0 0]'; 

V=G\ii; 

va=V(1); 

vb=V(2); 

vc=V(3); 

vd=V(4); 

ve=V(5); 

vf=V(6); 

vg=V(7); 

vh=V(8); 

vi=V(9); 

  

ANS={'Node' 'Voltage (V)'; 

    'va' va; 

    'vb' vb; 

    'vc' vc; 

    'vd' vd; 

    've' ve; 

    'vf' vf; 

    'vg' vg; 

    'vh' vh; 

    'vi' vi}; 

ANS 

 

 
 
 
 
 
 
 



 
%{ 

ANS =  

    'Node'    'Voltage (V)' 

    'va'      [        -30] 

    'vb'      [   309.0000] 

    'vc'      [   243.0000] 

    'vd'      [   108.0000] 

    've'      [   -50.0000] 

    'vf'      [    66.0000] 

    'vg'      [    78.0000] 

    'vh'      [    70.0000] 

    'vi'      [    -2.0000] 

%} 

  

%Double Check 

  

i1 = 3; 

i2 = -6; 

i3 = -4; 

vac = -i1*10; 

vbc = +i1*36+(i1-i2)*15+i1*22; 

vcc = +i1*36+(i1-i2)*15; 

vdc = +i1*36; 

vec = +i1*36+i2*5+i3*2+i3*18+i3*12; 

vfc = +i1*36+i2*5+(i2-i3)*6; 

vgc = +i1*36+i2*5; 

vhc = +i1*36+i2*5+i3*2; 

vic = +i1*36+i2*5+i3*2+i3*18; 

  

Ans2 = {'Node' 'Voltage (V)' 'Check Voltage (V)'; 

    'va' va  vac; 

    'vb' vb  vbc; 

    'vc' vc  vcc; 

    'vd' vd vdc; 

    've' ve vec; 

    'vf' vf vfc; 

    'vg' vg vgc; 

    'vh' vh vhc; 

    'vi' vi vic}; 

     

Ans2 

  

 



 
%{ 

Ans2 =  

    'Node'    'Voltage (V)'    'Check Voltage (V)' 

    'va'      [        -30]    [              -30] 

    'vb'      [   309.0000]    [              309] 

    'vc'      [   243.0000]    [              243] 

    'vd'      [   108.0000]    [              108] 

    've'      [   -50.0000]    [              -50] 

    'vf'      [    66.0000]    [               66] 

    'vg'      [    78.0000]    [               78] 

    'vh'      [    70.0000]    [               70] 

    'vi'      [    -2.0000]    [               -2] 

  

%} 

 

 
 



 
 

 
 

𝒂 𝒄 𝒈 

𝒃 𝒆 𝒇 



 
 

 
 

𝒅 
𝒊 

𝒉 
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