
Homework 5MA 538 Spring 2009 (Aaron N. K. Yip)Due: 3pm, Mon, Apr. 20From Textbook (Billingsley):page 91 (se
tion 6): #14page 270 (se
tion 20): #8, 9page 294 (se
tion 22): #5, 6, 7, 9page 339 (se
tion 25): #1, 13page 353 (se
tion 26): #5, 6, 9Additional Problems1. Consider the series 1� 12 � 13 � 14 � � � �Prove that given any real number x, you 
an always 
hoose the � appropriately su
h thatthe series 
onverges to x.Can you generalize this to other series?2. Let fXng be a sequen
e of independent random variables satisfying the following 
ondition:there exists fbn > 0g su
h that bn �!1 and (Y nk = Xk1fjXkj�bng):(a) limn!1 nXk=1P (jXkj � bn) = 0.(b) limn!1 1b2n nXk=1E �(Y nk )2� = 0.Let an = nXk=1EY nk and Sn = X1+X2+ : : :+Xn. Prove that Sn � anbn �! 0 in probability asn!1.3. Let fXng be a sequen
e of iid random variables with the following 
ommon distribution:Pr (X1 = i) = Pr (X1 = �i) = 
i2 log i ; for i = 3; 4; : : :where 
 is the 
onstant su
h that the 
ondition 1 =P1i=�1Pr(X1 = i) holds.Prove that Snn �! 0 in probability while P a.s. lim supn Snn = +1 and lim infn Snn = �1.(This problem thus gives an example in whi
h the WLLN holds while the SLLN does not.)
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