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Question 1

X isn't just any random variable, it follows a normal 
distribution, also known as a bell curve. This means there's a 
higher chance of X being close to the average (often zero).



Proof 1

The integral sign with infinity as the 
upper bound means we are 
integrating the entire function from 
negative infinity to positive infinity. 
This indicates that we are 
considering all possible values of z.



Proof 1

We are defining the condition under which the function inside the integral equals zero. This 
condition is then used to split the integral into two parts, which can then be evaluated 
separately.
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Question 2

The question wants to find 
the average of the product of 

the values of B at two 
different times s and t, where 
s happens before t.



Proof 2



Proof 2

Since the Brownian motion at time s and Brownian motion at time t are statistically the 
same, then their expected value, E[B_sB_t^2] would also be the same.



Question 3



Proof 3

Since Brownian motion has no 
preference for positive or 
negative infinity, and it will 
eventually reach all positions 
with enough time, the 
probability of finding the 
particle at a specific value (a) 
or below (less than or equal to 
a) approaches 1/2 as time goes 
to positive infinity.



Question 4



Proof 4



Thank you
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