Answers to the Bio/statistics section midsemester exam

1. a) F   b) F   c) T   d) F   e) F   f) F   g) T   h) F   i) T   j) F .
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3. a)  
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   b)  
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   c)  The last three columns of A span the image.

4. a)  
If y ≠ x, x+1 or x-1, the conditional probability is zero. If y = x, it is 
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, if y = x+1 

or x-1, it is 
[image: image9.wmf]1

6

.

      b)
px(t) = 
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      c)
px(1) = 0 unless x = 0, ±1.  For these, p0(1) = 
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, p±1(1) = 
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.  Meanwhile, px(2) is zero unless x = 0, ±1, ±2.  For these, p0(2) = 
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, p±2(2) = 
[image: image17.wmf]1

36

.

      d)
P(0) = 
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      e)
 = 
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5. a)
If k > 2, then pk(T) = 
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pk+1(T-1).  Meanwhile, 
p2(T) = p1(T-1) + 
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b)
One just has to show that the sum of the values of  for all triples (i, j, k) is 1.  

For this purpose, one can do this summing first over all possible k with (i, j) fixed.  The result is pi(T-2)pj(T-1)(p1(T) + ··· ) which equals pi(T-2)pj(T-1).  Now sum over all possible j with i fixed.  The result is pi(T-2)(p1(T-1) + ···) which equals pi(T-2).  Finally, sum over all possible i to see that the end result is 1.

c)
The event that the chain has length k at both T-2 and T consists of the following triples from S:  E = {(k,k-1,k), (k,k+1,k)}.  

d)  For this to be the case, (E) must equal pk(T-2)pk(T). As (E) = 

pk(T-2)(pk-1(T-1)pk(T) + pk(T-2)pk+1(T-1)pk(T), independence requires that

pk-1(T-1)+pk+1(T-1) = 1 and the latter is impossible if p1(T-1) is not zero since the sum of all pj’s at time T-1 must equal 1 and none are negative.

d)  The conditional probability is (E)/pk(T). this is pk(T-2)(pk-1(T-1)+pk+1(T-1)).  Using the answer to Part a), this is pk(T-2)(
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pk-2(T-2)+pk(T-2)+ 
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pk+2(T-2)). 
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