Kirchoff’s Current Law

Kirchoff’'s Current Law states that the sum of the currents entering a node is equal to the sum
of the currents leaving a node. i.e.;
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Why use Kirchoff’s Current Law? (also known as nodal analysis) Suppose we have the circuit
below. How many loops are there? Which loops do you use to solve for currents or voltages?
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To allow us to easily solve for the voltages and currents, we want the set of independent simul-
taneous equations with the least number of variables.
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A set of equations are lineardigpendent when at least one of the equations can be expressed
as a linear combination of the others. Example:

311 + 212 - I3 = 4 egn. 1
-1+ 512 + 313 = -2 eqgn. 2
1 + 1212 + 513 = 0 eqn. 3

Equation 3 may be obtained by multiplying equation 2 by 2 and adding equation 1 to it. Thus
no unique solution for 11, 12 or 13 may be found.

The node method usually gives us a smaller set of variables (nodes) by which we can find a set

of independent equations quickly. Spice (a circuit simulator) uses this method to solve cir-
cuits.
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