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Part I: Differential Equations

— ~ (15%) Let X(¢) be a fundamental matrix of x(¢) = A(¢)x(¢), where

A(t) € R™ is continuous everywhere. Please determine whether or

not the following statements are true (MUST WITH REASON OR
COUNTER EXAMPLE).

(—) (5%) Both X(£)C and CX(¢) are fundamental matrices provided

C e R™ is a nonsingular matrix.

(=) (5%) If I(¢) is also a fundamental matrix, then there is a unique

nonsingular matrix C such that ¥(¢) = X(¢)C.

(=) (5%) The state transition matrix D(f,4,):= X)X '(z,) is

uniquely determined no matter what fundamental matrix X(¢) is chosen.

—_ ~ (15%) Consider the initial value problem: el

X(0) + PoX'(6) + 4ox(0) = £(¢), 120 and x(0) = x'(0) = 0, 2 !

(—) (5%) Determine p, and ¢, so that the solution x(¥) can be

t .
expressed as Xx(¢) = IO e " Isin(t-7)f(r)dz, 20,

et

(=) (5%) Under the same conditions, please also compute x(¢) when

f(@)=¢e"cos(t).

(=) (5%) Compute x(¢) when p, =2, ¢, =1 and f(t)=¢"

= ~ (10%) Consider the differential equation

2 "

x"() = 1t + 2)x'(£) + (1 + 2)x(£) =0, £ > 0. Let 7, and 7, be the

two roots of the associated indicial equation with 7, =7, .
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(—) (5%) Find #, and r,.
(=) (5%) Find a second solution x,(¢) with x,(0)=0 and x;(0)=1,

which is linearly independent of the solution x,(¢) =¢.

Y ~ (10%) Solve the following differential equations:
(—) (5%) »(x)y"(x) = (¥'(x))".
(Z) (5%)x°y"(x) + 2x°y"(x) = 63y (x) = 0.

Part IT: Linear Algebra
(Please write ALL of your answer in English)

71~ (25%) Let V' be a subspace of R’ generated by

30| 4l]o T
A=300-1[1 0|} ¥
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] =1, -1}
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(—) (10%) Find a basis and dimension for V+W. You must justify your
answer mathematically.
(:)(15%3 Find a basis and dimension for VAW. You must justify your

answer mathematically.
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75 ~ (10%) True or False. You must justify your answer mathematically.

(—) (5%) Two matrices that represent the same linear transformation T
V- V with respect to different bases are not necessarily similar.
(Z) (5%) The standard basis for R" will always make the coordinate

matrix for the linear transformation T the simplest matrix possible.

+5 ~ (15%) Assume we have two signals fi(f) and f5(¢) as shown below

Afi(t)
e A
.,‘ s f #f
- J -T T
2 12(7)
[ —————————— A2 7
>/
T

(—) (5%).Is £1(¢) and f5(¢) linearly independent? Please show all work.

(=) (10%) Assume we define
FAONAG) _Lf(t)fz(t)dt
7O 2 (£ (0. 4(), and
d(4 ). L) 250 -£OF-
If A7) is defined as f(t)=A( ; |J find the coefficients k, and k,

such that d(k f;(1)+k,f,(¢), 7 (¢)) has the smallest value.







