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" Short Answer Questions 50 Pomts
(You can answer in either Chinese or English.)

: _'1 (5 po1nts) How would you use a- stack to check for balanced parentheses,-e: g ( ), in: a strmg? What
R condrtlon 1nd1cates that the parentheses are balanced When the end of the string is reached?

2. (5 pomts) If you 1mp1ement a stack wrth an array, what operatxon may be potentlally restncted and why?

1 3. (5 pomts) Anode in a linked hst has an item data and anext pomter Wnte the code segment thatiinserts

1 1nto a linear lmked list the node to which nethr points-between the two nodes pomted to by the va.rrables
: -,-prev and cur. - ‘ . :

A -"":‘4 (5 pomts) What are the three propertles of each node » in a brnary search tree"

5. (6 pomts) leen the followmg graph and nerghbormg list, what is the depth first Qeanch order startlng from

B vertex A?

" E,CB
FCA
D B, A
“FEC -
DA
D,_B~.

MU0 ® >

: 6. (12 pomts) What is.a heap" How is a heap drfferent from a binary search tree" Draw the resultant heap
| - '_,.after you. insert into the initially, empty heap the followmg values 10 9 B; 5 2 6 What 1s the resultant heap
§ = 1f the mser’uon order is changed 10'6, 3, 5,10,9, 2‘? " - : e

' 7 (12 pomts) What isa spanmng tree" What is a minimum spanmng tree? For the followmg graph draw the
R mnnmum spanning tree rooted at g and c, respectlvely ‘ :
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8. (10 points) Assume the input size is n.
(2) Formulate the recurrence equation for insertion sort and merge sort. (Explain every parameter you

used.)
(b) Is insertion sort a “in place” sorting algorithm? (Answer YES or NO) and, why?

9. (10 points) Use recursion tree to give an asymptotically-tight solution to the following recurrence, where a
is a constant in the range 0 < « < 1 and ¢ > 0 isalso a constant.
T(n) = T(an) + T((1 — o)n) +cn

10-1. (10 points) Coin changing is the problem for n cents using fewest number of coins. Suppose that the
available coins are in the denominations that are powers of ¢, i.e., the denominations are ¢,c?,...,c¥* for
some integers ¢ > 1 and k > 1. Propose a greedy algorithm and prove your algorithm yields an optimal

solution.

10-2. (10 points) Let A[1..n] be an array of » distinct numbers. If i <j and A[i] >A[j}, then the pair(i, j) is
called an inversion of A. Propose a pseudo code to detect all the inversions of Ain O(nlgn) worse time.

10-3. (10 points) A sequence < Ay, Az, Ag > of n matrices, wherei =1, 2, ... , n, matrix 4; has dimension
pi—1 X p;, fully parenthesize the product A;A; ... A, ina way that minimizes the number of scalar
multiplications. Propose a pseudo code for matrix-chain multiplication using dynamic programming in

0o(n3).
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