
Skip Lists 

After today, you should be able to  … 
… explain the idea of probabilistic skip lists
… implement skip list insertion and deletion



 I will be off campus for much of Weds –
Monday. 

 Thursday and Friday’s classes are on Binary 
Heaps and Heap Sort. 

 They can be done:
◦ As normal (I will be in class and there will be 

worktime in class to ask questions)

◦ As self-study (completed quiz packet will be graded 
and count as attendance)



An alternative to balanced trees

Sorted data.

Random.

Expected times are O(log n). 



 Indexed lists.
◦ One-level index.
◦ 2nd-level index.
◦ 3rd-level index
◦ log-n-level index.

 Problem: insertion and deletion.

 Solution: Randomized node height: Skip lists.
◦ Pugh, 1990 CACM. 

 http://www.cs.umd.edu/class/spring2002/cmsc42
0-0401/demo/SkipList2/
 Applet, certain browsers may reject

1-3

Note that we can iterate through the list easily 
and in increasing order

Remember the problem 
with keeping trees 
completely balanced”?

http://www.cs.umd.edu/class/spring2002/cmsc420-0401/demo/SkipList2/


head tail

1712 20 25 31 38 4439 42 50 55
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head tail

1712 20 25 31 38 4439 50 55

Only visits 6 non-dummy nodes



head tail

1712 20 25 31 38 4439 42 50 55

To set height of new node: flip coin until get tails



head tail

1712 20 25 31 38 4439 42 50 55



 Uses a bit more space.

 Michael Goodrich and Roberto Tamassia.













 No guarantees that we won't get O(N) 
behavior.
◦ The interaction of the random number generator 

and the order in which things are inserted/deleted 
could lead to a long chain of nodes with the same 
height.

◦ But this is very unlikely.

◦ Expected time for search, insert, and remove are 
O(log n).

5-end


