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5. 3
fo[K1= fo [k, = 0.4]+ f, [K,@ = 0.6]
= f, [k|a=04]Pr,[a=04]+ f, [k|a=06]Pr,[a=06]

~(0.4)(08) <2 +(06)(04) FxZ, k1

5. 18
(a)

1%, 2(1-x,), 0<x,<1
fxz(xz):_[o fxlxz(xlrxz) dX1={ ’ ’

0, otherwise
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(b)

fxlxz(xl,xz): ! , 0<x <1l-X,,and0<x,<1

—X
fx, (%) i

fxl\xz(x1 | Xz) =

0, otherwise

(©)

1-x, 1 1-X
E[X,1X,]=], 2

Xll—

X X fx1|xz (X1 | Xz) Xm = J-o

E[X,]X,]=0, otherwise
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6. 7

@ B[] E| (X X,) | =15 (Xl o+ ED) = E[X ]2

Var(Y, ] =Var[%(xnn+--~+ Xn)}

1 1
:EVar{E(Xn_n+m+ xn):|

1
:E(Var[xnfnh~~+Var[Xn])

:%Var[xi]

_3 .1

12 4
(b) The central limit theorem (CLT) states the mean of a sufficiently large number of independent
random variables will be approximately Gaussian distributed. Assuming 12 is large enough, then

Y, is approximately a Gaussian r.v. with mean 2 and variance 1/4.
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fY(y)zée =——¢e
NN Vor

@)Vaqn]=%Vm{xJ:%301y then L>30.

(d) For L=30, ¢, =0.1.And m, =2.

Pr{jy —m,|>0.1]=Pr[|Y —2|>0.1]
=2Pr[Y -2>0.1]
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7. 5
(a,b) suppose p=05.
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%matlab code
u=rand(20,1);
u(u<0.5)=-1;
u(u>0.5)=1;
subplot(2,1,1);
stem(u);
xlabel("n");
ylabel ("X _1(n)")
y=cumsum{u) ;
subplot(2,1,2);
plot(y, "+-");
xlabel("n");
ylabel (°Y_1(n)")

© E{Y[k]}=E{X[0]+ -+ X[K]}=E{X[0]}+ -+ E{X[k]}=(k+DE{X[i]} = (k+1)(2p-1)

Var{Y [k]}=Var{X[0]+---+ X [k]} =Var{X[0]}+--+Var{X [k]} = (k + DVar {X[i]} = (k + )4 p(1- p)
both depend on time index k

(d) For p:l, E{y[k]}:o,doesn’tdepend on k
2

Var{Y [k]} = (k +1) , depends on k



Grading
10 for 6.3,

20 for 5.118,
20 for 6.4,
25 for 6.7,
25 for 7.5.



