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Assigned:  Wednesday, April 16

Due: Wednesday, April 23
Reading: Y ates and Goodman: Chapters5 and 7
Problems:
1. (postponed from Problem Set #11)
The discrete random variables X and Y havejoint pmf py v (u,v) given by

4 0 1/12 1/6 1/12

3 1/6 1/12 0 1/12
-1 1/12 1/6 1/12 0
v- [ u® 0 1 3 5

(a) Find the marginal pmfs py (u) and py (v) of X and Y.

(b)  Aretherandom variables X and Y independent ?

(¢) FndP{X E£Y}andP{X +Y £ 8}.

(d)  Find pyy (ul3), E[X[Y=3], and var(X [Y =3).

2. Thejoint pdf of X and Y isgiven by

jeo(V2 — udeexp(~v), —VEUEV,0<V<Y¥,
fy,y(uv) =j
to, elsewhere.

(a) What isthevaueof c?

(b)  Findfy(u) and fy (v), the marginal pdfsof X and Y respectively.

(c)  Find E[X].

3. Thejointly continuous random variables X and Y have joint pdf given by

_J 2exp—(u+v), O<u<v<¥,
fx.y(Uv) =1 o, elsewhere,

(a)  Sketchtheu-v plane and indicate on it the region over which fy y (u,v) is nonzero.

(b)  Findthemarginal pdfsof X andY.

(c) Aretherandom variables X and Y independent ?

(d) FndP{Y >3X}.

(e) Fora>0,findP{X +Y £a}.

(f) Usetheresult in part (€) to determine the pdf of the random variableZ = X +Y.

4. Thejointly continuous random variables X and Y have joint pdf

i U2, Ofu<l1l,0£v<l, andOfu+v<1l
fx y(uv) =13/2, Ofu<1l,0fv<il andl£u+v<2
t o, otherwise.
Find fy(u), P{X +Y £ 3/2} and P{X2+ Y23 1}.

5.  LetX andY denoteindependent N(O, s2) variables.

(a)  Whatisthejoint pdf fy v (u,v) of X andY?

(b)  Sketch the u-v plane and indicate on it the region over which you need to integrate the joint
pdf in order to find P{X 2+ Y2>a2}. Then, compute P{ X2+ Y2>a?}. Hint: readthe
Solutions to Problems 4(b) of Problem Set #1 and Problem 2(a) of Problem Set #10.

(c)  Now, let Z = X2+ Y2 denote the squared distance of the random point (X, Y) from the

origin. Usethe result of part (b) to deduce the pdf of Z.
From here onwards, assume s2 = 1 so that X and Y are independent unit Gaussian RVs.
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(d) ExpressP{|X|>a} intermsof the complementary unit Gaussian CDF function Q(x), and

usethistowrite P{|X | >a, |Y|>a} interms of Q(x). (Remember commas mean intersections).
(e) Sketch the u-v plane and show on it the region over which you must integrate the joint pdf

tofind P{|X|>a, |Y|>a}. Comparethe sketchesin parts (b) and (d) to deduce that
P{IX|>a,|Y|>a} £ P{X2+Y2>2a%}.

(f) Show that the inequality of part (d) impliesthat Q(x) £ (1/2)*exp(—x2/2) as was proved
earlier in Problem 2(b) of Problem Set #10.



