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1 Introduction

In this laboratory MATLAB techniques to solve sets of simultaneous linear equations are introduced;
in circuit analysis these equations are usually node voltage, or mesh current, equations. There are
two basic types of solutions; numeric solutions are applicable when all the coefficients are known
constants; symbolic solutions are applicable when some, or all, of the coefficients do not have numeric
values. Both techniques make use of the inv() command to compute the inverse of a square matrix.

2 Numeric Solutions of Linear Equations

Consider the resistive circuit of Figure 1 with the indicated node voltages and loop currents.

2.1 Prelab Task 1

Use Kirchoff’s current law to write four simultaneous equations for the node voltages v1, v2, v3, v4.

2.2 Lab Task 1

Express the node voltage equations in the form b = a v, where v is a column vector containing the
unknown node voltages, b is a column vector, and a is a square four by four matrix. Use a MATLAB
symbolic script to verify your matrix equation is correct.

2.3 Lab Task 2

Use MATLAB to numerically solve the equations of Lab Task 1 for the node voltages: v = a−1 b.

2.4 Prelab Task 2

Use Kirchoff’s voltage law to write four simultaneous equations for the loop currents i1, i2, i3, i4.
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Figure 1: Resistive circuit with numeric values assigned

2.5 Lab Task 3

Express the loop current equations in the form b = a i, where i is a four dimensional column vector
containing the unknown loop currents, b is a four dimensional column vector, and a is a square four
by four matrix. Use a MATLAB symbolic script to verify that your matrix equation is correct.

2.6 Lab Task 4

Use MATLAB to numerically solve the equations of Lab Task 3 for the node voltages: i = a−1 b.

3 Symbolic MATLAB Solutions of Linear Equations

Consider the circuits of Figure 2 with the indicated node voltages; the branches that are not resistors
are characterized by their admittances. For the circuit, write a set of node voltage equations that
will determine the node voltages; write the equations as a set of linear equations with an appropriate
matrix and vector of unknowns.

Verify the correctness of each matrix and vector with a symbolic MATLAB script. Solve for the
unknown node voltages with a symbolic MATLAB script.
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Figure 2: Operational amplifier circuit with nodes marked
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