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Problem 1
In the circuit shown below, V. (t) is a voltage source and nonlinear resistor obeys the relation

i, =1.5v. Vv (t) isthedircuit input and v, (t) isthe circuit output. Derive the differential equation for

this circuit. Linearize this differentiad equation for the case when the circuit operates about the point
v, =14.
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Problem 2:
Let |, bean eigenvalue of amatrix A and let v' be the corresponding eigenvector. Let

|
f()= é a |l * beapolynomiad with red coefficients a, . Show that f (1) isan eigenvaue of the
k=0

|
matrix function f (A) = é a, A with the same coefficients a, . Determine the eigenvector
k=0

corresponding to egenvalue f (1 ) .
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Problem 3:

For the matrix
él 0 0 Ou
é U
p=gt 1 0 0‘9,
€ 0 1 0u
9 01 1

determine the functions of matrix A, e**' .
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Problem 4:
Find an “equivaent” continuous-time Jor dan-canonical-form dynamica equation of
éx (k+Du éO 1 0uwex(ku eO 1u

ex(k+1) g0 0 1“ex(k) g1 ZﬂJ(k)
@<3(k+1)u g2 -4 -396><3(k)t1 6—1 14
x(k)u
() = go ﬁt;x (0%
X, (K)B
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Problem 5:
Show that if all eigenvaluesof A aredistingt, then (sl - A) *can be expressed as
(8- A"=& ——anp
i S- I
where g, and p, areright and |eft eigenvectors of A associated with | .
Note: g, isaright egenvector of A associatedwith |,, Ag, =1,q, and p, isaleft egenvector of A

asocigedwith |, pA=1,p,.
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