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1. [Basic Data Structures: 20%]

(1) Given a prefix expression “+ + (18) x (17) (16) x + x (15) (14) (13) (12)”, convert it to an infix
expression and calculate the result. (4%)

(2) What is simple uniform hashing? Given a hash table with m slots that stores » elements, what is
the expected time spent by a failed search if hash collisions are solved by chaining? (4%)

(3) Except that every node is either red or black, how do you make a binary search tree become a red-
black tree? (4%)

(4) Given n objects to be sorted, show the average-case running time of the following algorithms:
Heap sort, insertion sort, bubble sort, and quick sort. (4%)

(5) Given the adjacency matrix of an undirected graph:

A|B|C|DJ|E|F|S
A|lOoO] 11 {0][0]0]O
Bl1[O0O]|1}1]0]0]O0
cCi1 /10|11 ]1]0
D|O]1[1]0[]O0O]1]O
Efrojol1lo0oflol111
FlO[O|1]1]|]1]0{1
S{0[0]JO0|]O0O]1]1]O

Show the sequence of nodes that you visit by using breadth-first search and depth-first search. If]
there are multiple choices to select nodes, just follow the alphabetical order. (4%)

2. [Advanced Data Structures: 20%]

(1) Given a directed graph G = (V, E), what is its strongly connected component? (4%)

(2) Using a B-tree to maintain disk blocks helps reduce the cost of disk access. Why? (4%)
(3) What is the difference between a B*-tree and a B*-tree? (4%)

(4) What are the two properties of a binomial-heap? (4%)

(5) Consider a Fibonacci heap as follows:

The number in each node gives its key value. Suppose that we decrease key 50 to 18 and then
decrease key 37 to 7. Show the result of the revised heap. (4%)

3. [Process and Synchronization: 20%]
(1) What is a race condition? How to solve it? (4%)
(2) What is the difference between deadlock prevention and deadlock avoidance? (4%)
(3) When will you need to use a condition variable? (4%)
 (4) What is the difference between asynchronous and deferred cancellation of a target thread? (4%)
(5) What are the four common conditions to cause process termination? (4%)
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4. [Memory and I/O: 20%]
(1) Give two benefits of using paging. (4%)
(2) What are the working set and trashing? (4%)
(3) What is the difference between external and internal fragmentation? (4%)
(4) What is the difference between synchronous and asynchronous I/0? (4%)
(5) What are the four common registers for an I/O device? (4%)

5. [Protection and Security: 20%)
(1) What is the principle of least privilege? How does Solaris 10 system implement it? (4%)

(2) What is the difference between a computer virus and a computer worm? (4%)
(3) Give two common solutions to deal with the setuid-on problem in UNIX. (4%)
(4) What are masquerading and replay attack? (4%)

(5) What is the purpose of authentication? What is non-repudiation? (4%)
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