
EE351: Homework 10: Problem 1 solution
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Problem 1:
If the coordinates of nodes 1 through 5 are (1,1),(3,4),(4,1), (6,4), and (8,1).  Determine 

the global coefficient matrix and solve for the Potentials at the nodes iteratively.

Solution:
(1) Compute element coefficient matrices:

(2) Compute the global coefficient matrix:

(3) Iteratively solve the following equations: ε = 0.0001
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Global Coefficient Matrix: Effect of Boundary Conditions



Problem 2 solution
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(6) Nodes 1,  4 and 5 are free nodes:     

C15 = C51 = 0

C21 = 0 = C23 = C24 = C25  ;  C22 = 1

C23 = C32 = 0

C31 = 0 = C32 = C34 = C35  ;  C33 = 1

C14 = C42; C45 = C54

A. Simplified Global Coefficient matrix is:

C25 = C52 = 0
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(1) No direct connection between nodes 1 and 5.

(2) No direct connection between nodes 2 and 3

(3) No direct connection between nodes 2 and 5

(4) voltage at node 2 is fixed at 10V:

(5) voltage at node 3 is fixed at 0V:

II. Global matrix is not symmetric: Simplify using:
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B. Solve for V1, V4, and V5 iteratively



[ ]
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0.8333-   0.1667    0.5333   
0.1667    0.3333-   0.1333   
0.5333    0.1333    0.5333-  

)1(C [ ]
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0.1667    0.1667-   0.1667-  
0.1667-   1.6667    1.3333-  
0.1667-   1.3333-   1.6667   

)2(C [ ]
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0.8333    0.1667-   0.5333-  
0.1667-   0.3333    0.1333-  
0.5333-   0.1333-   0.5333    

)3(C

)3(
22554554

)3(
2153

)3(
3245

)3(
33

)2(
33

)1(
2244

)3(
31

)2(
3243

)1(
2342

)2(
13

)1(
1214

)2(
1213

)1(
1312

)1(
1111

;;

,;;

;,;

CCCCCC

CCCCCCCCCCC

CCCCCCCCC

===

=++=+==

+====

[ ]

⎥
⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢
⎢

⎣

⎡

−−
−−−

−−−

=

3333.01667.01333.000
1667.06667.07334.01667.00334.0
00100
00010
00334.03333.15333.05333.0

C

(1) Compute element coefficient matrices:

(2) Compute the global coefficient matrix:

(3) Iteratively solve the following equations: ε = 0.0001

VV
VV

VV

7143.0
4286.1

000.5

5

4

1

=
−=

=

[ ]

[ ]

[ ]454353
55

5

545343242141
44

4

414313212
11

1

1

1

1

VCVC
C

V

VCVCVCVC
C

V

VCVCVC
C

V

+−=

+++−=

++−=

Problem 2 solution (continued)
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