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: 1. Wrile down a matnix with the required property or explain why no such matrix exists,

[a) [3%) Column space has basis [({1,2. -1}, and row space has basis {(2,1}}.
(h) (3%} Columan space has basis {({1, 1,117}, and nullspacc has basis {{1,0, -1)7}.

{e) {4%) The veetor {1,2, ~2)7 is in the nullspace and {2, 1,0) is in the row spare
and the determinant = 1.

2 bet 7 he the Hroar transtformation from R intoe B*, where R s the sat of all real
numbers, defined by

Ty, 23] - (324/2 + 202, 01/2 + 32/ 2},

{a) {10%) Definc T™ recursivily by T™(z,,27) = T "z, 1)) for n = 2 and
Tz, m2) = T(x1, £2). Give a rule for T like the one which defines T for every
.

by [B%) Find an orthonormal basis in which the mateix repeesemtation of T is
diagonal.

1. {9%) Contipue from Problem 2. Suppose that X] and X arc independent and
identically distributed (ii.d.) Bernoulli random variables with parameter 0.5, 1.e.,
PIX, =1y=FlX, =0 = FPlX; =1 = P{X; =0} = 0.5, Find the probability
PIT{ X1, Xy) = (2,2)).

4. {5%) A rmatrix 4 is called skew-symmotric f AT = — 4. Show that for a real and
skew-symimetric matnix, all of its etgenvalues are purely imaginary.

3. (0%} Consider & nonnegative integer wvalued random varighle X, Suppose that
fAX] =10 and P{X = Q) = 0.1. Find E[max(, X — 1].

G (10%) Let {},1 =12 ..} be a seqquence of independent and dentically disiribuled
(1.4} Bernoullh random variables with parameier p, ic, P(¥, = 1) = p and P(Y, =
O -1 - p Also, let NV be a Poisson random variahie with parameter A, ie.,

£
FiN=Fk)=——.k=0.1,2.....

Comsider the random variable Z = TV, ¥i Assume that {¥.,¢ = 1.2,...} is inde-
pendent of V. Find the probability P12 = k)
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7. (a) (5%} Show that the lincar fractional trangform:

z -z

wh = ’ﬂ=fﬁ||3(]|{:..[

v~ 1
maps the unit disk in the z-plane onto the unit disk in the w-plane.

tb) {5%:) Find the potentiat between the infinite long cylinders ¢ ¢ lzl = 1 (grounded,

te, U =0) and Cy 1 |z — 2/5] = 2/5 (having potential {/y = 100 volts).

8. (109%) Integrate the following function around the contour C- flz) = [Inf(z + 3] A4
cos z f{z + 1)?,  the boundary of the square with vertices 2, -2, 2 —24, counter-

clo-:ﬂcwme.

9. Lot Glw) be the Fourier Transform of a real function gix), ie.,
Glw) = [ glzye My,
Now a real funetion f(x) is related to gz) as follows:

fix) = Egrl{:::}l + i[ (x — a} + g{z + a)),

where 4 is a positive real number. Let F{w) be the Fourier transform of § {z). Answer
the following questions:
v {B%Y What s the rdaticusnip between i) and Gfu)?
(bYy {7%) I F () i# known, can ope obtain g{x} accordingly? If the answer is yes,
how

1 {10%) Solve the following initial value problem by means of Laplace Transform.

¥ = 6+ O, 3(0) = =3, w0} = -
3-"":'2 = 1 -k Gys.



