
Eric Roberts Handout #50A 
CS 106B March 9, 2015 

Answers to Practice Final Examination #1 
 
Review session: Sunday, March 15, 3:00–5:00P.M. (Hewlett 200) 
Final exam: Tuesday, March 17, 8:30–11:30A.M. 
 Last names beginning with A-H (Bishop Auditorium) 
 Last names beginning with I-Z (Cubberley Auditorium) 
 Please remember that the final is open book 
 
1.  Simple algorithmic tracing (5 points) 
The nodes are visited in the following order: Mount Doom, Black Gate, Cirith Ungol, 
Rauros, Minas Tirith, Edoras, Lorien, Isengard, Caradhras, Moria, Southfarthing, Rivendell, 
Hobbiton, Bree. 
 
2.  Recursion (15 points) 

 



  – 2 – 

3.  Linear structures and hash tables (15 points) 

 
 
4.  Trees (15 points) 



  – 3 – 

5.  Graphs (15 points) 

 



  – 4 – 

6.  Data structure design (15 points) 
6a) 

 



  – 5 – 

6b) 

 
 



  – 6 – 

 
 
7.  Short essay (10 points) 
Although big-O notation is useful in terms of understanding the qualitative behavior of an 
algorithm as a function of the size of the problem, it is—by design—only an approximate 
measure.  In particular, big-O notation ignores the constant terms, which certainly affect 
the actual running time. 
 
In this problem, you are told that the running time of each algorithm is proportional to the 
number of comparisons.  If you were trying to find the median of 1000 numbers, for 
example, the sort-based approach would require 1000 x log2 1000 comparisons, which is 
approximately 10,000.  The Rivest/Tarjan algorithm would require 15 x 1000 (or 15,000) 
comparisons, which is larger.  Given the comparison counts for these algorithms, the 
sort-based approach will be more efficient as long as log2 N < 15, which means as long as 
N is less than 32,768 or thereabouts (answers like 32000, 33000, 32767, or 215 would all 
receive full credit). 
 


