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Probability and Stochastic Processes

�� �Central Limit Theorem�

Let X��X��X� � � � be a sequence of independent and identically distributed random

variables� each with expectation � and variance ��� Then the distribution of
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�
p
n

Converges to the distribution of a standard normal random variable� That is
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�� Let f be a continuous function on ��� 	�� and de�ne the Bernstein polynomials fpng
as follows
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by a probability proof show that pn converges uniformly to f in ��� 	��

�� If X is an integrable r�v�� Y a bounded r�v� and G a Borel sub�eld� then we have

E�E�XjG�Y � � E�XE�Y jG��

�� If fXng is a uniformly integrable submartingale� then for any optional r�v� �

a� fX��ng is uniformly integrable submartingale�

b� E�X�� � E�X�� � sup
n

E�Xn��

�� If X and Y are independent and for some p � � 
 E�jX � Y jp� � �� then

E�jXjp� �� and E�jY jp� ���

�� Suppose that three numbers are selected one by one� at random� and without re�

placement from the set of numbers f	� 
� �� � � � � ng� Show that the probability that

the third numhber falls between the �rst two if the �rst number is smaller than the

second is� 		
�
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