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Agenda

• Node-Voltage Method

• Mesh-Current Method

• Source Transformations

• Thevenin and Norton Equivalent Circuits

• Maximum Power Transfer

• Superposition
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• Node-Voltage Method
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Essential Nodes: a,b c 
(c is chosen as reference node)

KCL for node a:

𝑣1 − 𝑣𝑠
𝑅1

+
𝑣1
𝑅3

+
𝑣1 − 𝑣2
𝑅2

= 0

KCL for node b:

𝑣2 − 𝑣1
𝑅2

+
𝑣2
𝑅4

− 𝑖𝑠 = 0



• Mesh-Current Method
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KVL for the mesh @ the left:

−𝑣1 + 𝑖𝑎𝑅1 + 𝑖𝑎 − 𝑖𝑏 𝑅3 = 0

KLV for the mesh @ the right:

𝑣2 + (𝑖𝑏−𝑖𝑎)𝑅3 + 𝑖𝑏𝑅2 = 0



• Source Transformations
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• Thevenin Equivalent Circuit
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• Norton Equivalent Circuit
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• Maximum Power Transfer
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𝑅𝐿 = 𝑅𝑇ℎ



• Superposition

Linear Time Invariant System

* Applied for more then one independent sources

* Total response is the sum of individual responses
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