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FProblem #1. 15%

(a) Find the particular solution which satisfies the indicated condition:

%{Eﬂ =k x(t) (1—=¢(t})s =(0) = %

(b} Discuss the steady—state behavior of =(t) a3 4 — w.
(c) What will happen to the solution x{t} if x({0) = 3/27

Problem #2. 15%

Uze the Laplace transform to solve the following variable—coefficient linear differential
aquation:

5
b idié—"»]— + 2{4-1) iﬁi +(6-2) ¥t} = 8
L

Problem #3. 18%

Find the Founer transform of the f5llowing function:

4, stherwise

J 2w, i<l
fi4} ={
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~ Problem #4. 20%

; L'Et Kl‘ KE' L

o X 100 be independent and identically disiributed [i.i.d.) Bernoulli random

valiables with parameter p, fe. P[Klzlj = p and F(}{l={]} = 1. Leg

©
-{b)
(c)
(d)

1
de==n W X+ X+ + K gp)

Find the mean of Z, i.e., E[Z).

Find the vasiance of %, .., Var[z] = E[(Z-E[2])2.
Iind the conditional expeciation E‘[Zﬂ{:L 1Z)].
Find (be conditional expactation X, X, 4],

Prablem #5. 15%

. {a)

Let a funclien 1{z) be analytic throughout 2 stmply connected domain I and et zﬂ be
the only zere (with order m} of ifz) in T Show that if O is & pogitively oriented

(counterclockwise) simple elosed conour in 1 that enclases %> then

O, - demm %
where Yz} = df{z)/dz.

Use the result of Part{a} to prove the following property, Let [ be a BHnply
counccted domain throwghoet which 2 funetion s analytic and f'{=) # 0. Let C
denote a simple closed contour in DY, described in the posilive sense, such that flz) £0
at aay puint o C, Then, if f has N zeros interior to €, that nutmber

N:—rﬁéﬁ—gﬁci;{%—dz (75)
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Probiem #6. 10%

BEg220) 1 D BE 3 o amuiy (SSE] Afes

True or false. You should give reasons or connteraxamples, otherwise no eredits.

If A and B are two diagmmalizable nxn matrices, then AB is also diagonalizable, (2%0)
All divergent sequences form a subspace of the vector 3paLe

L = {[J{l,xz:...jixiER, ¥izly. (2%}

Let;
1 -1 w2
A=ji-l 1| and b= 3
2 -2 2

Then, there are more than one least—2quares solutions of the linear syslemm
Ax=b (3%
where x iz a 2x1 column vector,

There exisis & 10=7 matrix A of rank 7 such that A has a left imverse but no righy
inverse? (3%)

Problem #7. 15%

Uonsider the following matrix and vector:

{n,ﬁ 0.1. 0.1 20
A=]el 08 02| and z= |20
8.3 0.1 O 20

Is A disgonalizable? Why ? (4%)
Find the eigenvalues of A™L. (2%
F iﬂﬁ the eiganvalnes of A% (2%)
Find 1im A% (7%)
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