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2. Diagonalization

(a) Consider a matrix A, a matn'x)f\whose columns are the eigenvectors of A, and a diagonal matrix A
with the eigenvalues of A on the diagonal (in the same order as the eigenvectors (or columns) of V).
From these definitions, show that

AV = VA
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We can rewrite the above differeptial equations as a vector differential equation,
51 = A7) ®)
dt =7 ’

where X(t) = [xl(t)] A= [_5 2 ] And the diagonalization of A writes
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(a) Transformation From Standard Basis To Another Basis in R
Calculate the coordinate transformation between the following bases:

1.e. find a matrix T, such that X, = TX, where X,, contains the coordinates of a vector in a basis of the
columns of U and X, is the coordinates of the same vector in the basis of the columns of V.

1 0 1
Let X, = |0| and compute X,. Repeat this for X, = |[1|. Now letX, = |2|. What is X,,?
0 0 1
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(b) Transformation Between Two Bases in R3
Calculate the coordinate transformation between the following bases:

0 -1 0 (1) 1
v=1|1 0 0], W=|75 — 0
I
0O 0 -1 v Y 0
1
i.e. find a matrix T, such that X, = TX,. Let X, = |0| and compute X,,. Repeat this for X, =

0

Now let X, = . What is X,,?
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3. Introduction to Inductors

An inductor is a circuit element analogous to a capacitor; its voltage changes as a function of the derivative
of the current across it. That is:
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When first studying capacitors, we analyzed a circuit where a current source was directly attached to a
capacitor. In Figure 1, we form the equivalent "fundamental” circuit for an inductor:

Vs @) L

I.(2)

Figure 1: Inductor in series with a voltage source.

(a) What is the current through an inductor as a function of time? If the inductance is L = 3H, what is the
current at t = 6s? Assume that the voltage source turns from OV to 5V at time 7 = 0s, and there’s no
current flowing in the circuit before the voltage source turns on. -
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(b) Now, we add some resistance in series with the inductor, as in Figure 2.
Solve for the current 7y (¢) in the circuit over time, in terms of R, L, Vs, t.
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