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• Let C be the number of the item that causes the first collision





Successful searches:
Θ(1 + α), which is identical to the original running time. The element 
we search for is equally likely to be any of the elements in the hash 
table, and the proof of the running time for successful searches is 
similar to what we did in the lecture.

Unsuccessful searches:
1/2 of the original running time, but still Θ(1 + α), if we simply 
assume that the probability that one element's value falls between 
two consecutive elements in the hash slot is uniformly distributed. 
This is because the value of the element we search for is equally 
likely to fall between any consecutive elements in the hash slot, and 
once we find a larger value, we can stop searching. Thus, the 
running time for unsuccessful searches is a half of the original 
running time. Its proof is similar to what we did in the lecture.



Insertions: 
Θ(1 + α), compared to the original running time of Θ(1). This is 
because we need to find the right location instead of the head to 
insert the element so that the list remains sorted. The operation of 
insertions is similar to the operation of unsuccessful searches in this 
case.

Deletions:
Θ(1 + α), same as successful searches.
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