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1. (a) It can easily be seen that
p(X=1,Y=-1)=0#4#PX=1)PY =-1)=--—
Therefore, X and Y are dependent.
(b) See Figure 1.
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(c) Using the result in part(b), we have
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Figure 1: Question 1

py = E(Y) = Zi—;
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XY = oo

Therefore,
Cov(X,Y)=E(XY) — uxuy = 0.
As expected because two RV X and Y are independent.
(d)
Var(X+Y) =Var(X)+Var(Y)+2Cov(X,Y) = Var(X)+Var(Y)
Where,
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Therefore,

Var(X +Y) = %

3. See Assignment 9.
4. (a)
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(b) Using the central limit theorem, we have

Yy (W) = ti(w)pe(w) - Yp(w) |
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Therefore, Y ~ B(ny +mng + -+ + ng, p).
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7. We have a sequence of independent, identically distributed RVs X;,
where for each X; we have:

Y, 1 with probability p
10 with probability 1-p

For each X;, we have F(X;) =p and 0 = E(X?) — EQ_( i) =p(l—p).
Using the central limit theorem, we have that Z, = j(/\_/% is standard

normal. Therefore, we want to find n so that
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Thus, w > 1.96 which results in n > 38416 - 02. Based on the
value of p, the proper value for n can be chosen.

Ry(ti,t2) = EY(t1)Y(t2))
(f (ul)X t1 — ’LL1 dU1 ffooo h(’LLg)X(tQ - UQ)du2>

F
= [% )70 h(u1)h(u2) E(X (t1 — u1) X (t2 — ug))duidug
J7o0 J o0, (ur)h(ug) Ry (t1 — u1 — ta + ug)duydusg



