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Linear Circuits and T hévenin Outline

e Finish DC Circuit Concepts
— Mesh Analysis (define, do example)
— Principle of superposition (define, do example)

— Thévenin equivalent and Norton equivalent

* Definitions

x Examples (continued next time)



Aside: Cramer’s Rule (theorem from 22A)

Useful for solving a set of n simultaneous linear equations:

@111 + a12T2 + -+ + a1pTn = b1
ap1T1 + appx2 + -+ + aopTn = bo

an1T1 + apoxo + -+ + annTn = bn.

Define the coefficient matrix A = [aij].

Let Aj be the matrix obtained by replacing the jth column of A
with the column of ¥'s.

If det A # 0, then
det A]
(Ej —
det A
(MATLARB: can solve using x = A \ b, where x and b are column vectors.)
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1 =1,2,...,n.



Linearity and Superposition

e Linear DC circuits

— Resistor: V. =1IR or I = GV where R and G = 1/R are
constants: automatically linear

— allow only linear dependent sources (Vo = kI where k is
a constant, etc.)

e Nonlinear devices, e.g., nonlinear dependent sources, excluded

e However, will eventually see that

— One can linearize nonlinear devices approximately near some oper-
ating point (keep linear term in Taylor's series expansion about the
operating point—small signal AC model of diodes and transistors)
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Linearity and Superposition (continued)

e Call some particular variable (e.g., the voltage, V’/, across

two arbitrary nodes of a circuit) the response of the circuit
to the various independent voltage and current sources.

— The response could just as well be some current, I’, through an
arbitrary branch of the circuit

— Let n be the number of independent voltage and current sources

e Define V,; as the response due to the kth source (i.e., with
all but the kth independent source set to zero — dependent

sources left as-is).

e Then the total response is V! =V] +V54+...+V/+ ...+ V.

— For a current as the response, I' =11+ I, + ...+ 1, +...+ 1.



T hévenin and Norton Equivalents

e Useful for circuit analysis

e Useful as model for linear circuit “black box"” with two ter-
minals



T hevenin Equivalent
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Norton Equivalent
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