/\‘f" /\ ﬁf-/g\ﬁﬁ:fi),l% 'i 7?' ‘&'&55

NTAEER B AR A A

1. In the following algorithm, S 1s a sequence of )| mtegers and k is an mteger between 1
and n. | |
Procedure FIND (k, S) _
If |S| =1 then return the single element in S
else {
choose an element a randomly from S;
let S1, S2, and S3 be the sequences of elements in S less than
equal to, and greater than a, respectively;
If|S1] > k then lctlh n I*IND(k S1)
else |
If[S1] + |SZ[ k then return @
else return FIND(k'— [S1] — |52], SB)

Note: |S] stands for cardinality of S.

(a) (5%) _,xplam what FIND does? o

(b) (20%) Develop the recurrence relation the expresses the time complemty of FIND

(¢) (10%) Specify the condition (on the selection of @) under which the recurrence
reaches it worst-case and determine the worst case time complexity of FIND.

2. (10%) Given two algorithms, for the same problem, with time complexities of n? and
21, would you always prefer one over the other? Explain?

3. Answer the following questions about the grﬁmmar below which defines the syntax of

expressions involving identifiers of length 1, numbers, and operations +, —, *, /, **.
=AlA+E A~ E
A:=BIB*AIB/A

B:=B**(C|C

(a)(10%) Is the string a ** b + ¢ — d defined by this grammar? If yes, draw the parse
tree. | |
(b) (10%) What is the operator precedence, highest to lowest?

(c) (15%) Do operators of equal precedence associate from left to right or from right to
left? In particular,isa — b — c=a — (b — ¢)? '

4. (a) (10%) Consider a transaction as the basic unit of work. What is the responsibility
of the reliability DBMS concemning the execution of a transaction?

(b) (10%) Why it 1s impractical to use precedence graph to test serializability of a
schedule? |
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