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I. Multiple choice and Short answer questions 
(1) Suppose we are sort ing an aπay of eight integers using quicksort, and we have just finis hed the fi rst 
partitioning with the array looking like this : (夕 1'0)

2 5 1 7 9 12 11 10 

Which statement is correct? 5% 
A. The pivot could be either the 7 or the 9. 
B. The pivot could be the 7, but ít is not the 9. 
C. The pivot is not the 7, but it could be the 9. 
D. Neither the 7 nor the 9 is the pivot. 

(2) How many linked li sts are llsed to represent a graph with n nodes and m edges, when us ing an edge 
list representation?(5% ) 
A.m 
B. n 
C.m 十 n

D. mJ!< n 

(3) Assume that a queue is implemented with a linked list, keeping track of a fron t node and a rear node 
wÎth two reference variab les. Which of these reference variables wil] change during an insertion into a 
NONEMPTYqueue?已%)
A. Neither changes 
B. Only front changes. 
C. Only rear changes. 
D. Both change. 

(4) Given an infix expression: 4+3"'(6*3-12). Suppose tha1 we are usíng the llsua.1 StacK algorith m to 
convert the expression from intix to postfix notation. What is the maximum number of symbols tha l will 
appear on the stack AT ONE TlME du ri ng the conversion of t his 巳xpress ion?(5% ) 
A. l 
8. 2 
C.3 
0. 4 
E.5 

(5) In hashing, what is the bucket size, wh ich wi lllead to the situat ion that the overlapping and coll ision 
occur at the same time? Why is the answcr?(5%) 

(6) What Îs the minimum 川的er ofq叫

(7) There are 1 5 ， 9，扯 ， 16, and 32 nodes in 5 different trees . Which one of them C8n form a ful l binary 
tree? Why is the answe呻吟

(8) Given the sequence 4 15 8 J 8 9 11 10. You are asked to reorder it so that when elements are inserted 
in this new order into an empty binary search tree, the result ing tree has he ight 3. Note that the height of 
a binary search tree indicating the 叫咱er 叫 nodes in 出e lo nge圳的 from I'oot to l ea f.(S吵

(背面仍有題目，請繼續作答)
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(9) Given the following recursive function , r ecu r si ve f . Assume that the running t ime of the 
function call 1inear (n ) is O(n). What i s 出e nmning time of re cur s i v e f as a functíon of n? Why 

is the answe叫0%)

vo i d recu rsive f ( i nt n) 

土 f (n == 0) 
p r i nt l n ( " End" ) i 

else 

recursive f (n /2); 
recurs 主ve f (n /2); 
lin ea r (n) ; 

II. This part contains two problem sets : 

(10) ( 28%)τ'rue or False , and EXPLAIN 
Answer T or F for each of the following sta.tements to indicate whether the statement is true 
or false, respectively. If the sta tement is correct , briefiy sta.te why. If the statement is wrong, 
explain why or give a counter example. Answers without reasons wiU get !!t most L point. 

(a) ( T , F ) Given an undirected simple graph G = (V, E ), if IEI 三!V I - 1, th巴n G is 
connected . 
(b) ( T , F ) Givcn an undirected simple connected graph G = (V, E) where each edge 
(i , j) ε E has a unique weight c"j ‘ thcn the minimum spanning tree has to b匕 uníque .

(c) ( T , F ) Let A be an sorted 缸r叮 of ηdisti nct real numbers, constructing a balanced 
bin位'Y search tree 10r A requires O(n) time 
(d) ( T , F ) The Dijkstra's algori thm can be applied ou any digraph G = (V, E) that 
contains 00 negatíve cycle but some edge (i , j) h品 negative length Cij < O. 
(e) ( T , F ) You must shíft items in an array implementation of a queue in either the 
cnqueue or dcqueue operation. 
(f) ( T , F ) Solution to the recurrence T(n) = 8T(}) + vn is 8(η3) 
(g) ( T , F ) If you want to keep Lrack of appointments and other cvents organized by their 
time and date. It is importan七 to be able to efficiently find al1 the events between a starting 
timejday 阻d an ending timejd呵. To fi nd these events effi ciently, a bin a.ry min-heap is better 
than a binary search tree to store these appoint ments or events. 

(ll ) (22%) A tournament T = (V, E) ìs a simple digraph of IVI 刁 叫ices and IEI = !1宇i
cdgcs , suppose you already know outd句[i] ， the outdegree for each 心的ex i . A tournamcnL 
is tm nsitive, whenever edge (包 ， v) ε E and (心， ω)ε E implíes (u , w) E E. In other words , 
if thcrc exists any 3 vertìces i , j , k in T with edges (i , j) , (j , k) , and (k , i) , then T is NOT 
transitive. Now you want to check whether T is transitive or not. 
(a) [6%] Gíve 曲。(n3 ) time method to do so . You should briefty explain steps of your method 
and its complexity. 
(b) [8%] Give an O(n2

) or O(ηlogπ) time method to do 80. You shou~d briefly explain steps 
of your method and its complexity. 
(c) [8%] Can this be done in O(n) time? lf not, exptain wby it is not possible. Otherwìse, 
briefiy explain stcps of your method and its complexity. 


