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11.. PPlleeaassee  wwrriittee  ddoowwnn  yyoouurr  ssttuuddeenntt  IIDD  aanndd  nnaammee  oonn  tthhee  aannsswweerr  sshheeeett..  
22.. PPlleeaassee  iinnddiiccaattee  tthhee  nnuummbbeerr  ooff  eeaacchh  yyoouurr  aannsswweerr  tthhaatt  iiss  rreellaattiivvee  ttoo  tthhee  pprroobblleemm..  
33.. AAnnyy  ffoorrmm  ooff  cchheeaattiinngg  wwiillll  lleeaadd  ttoo  ffaaiill..  

  
Please select five problems to answer. Total score of this exam is 100. Maximum deduction of 20 points for
each problem that your answer.
1.

2.

3.
4.

5.
6.

7.

Given a directed graph where each edge has a length, describe an algorithm that takes as input two vertices
u, v and an integer k ≥ 0 and outputs the length of the shortest path from u to v which takes exactly k steps.
The path is allowed to visit vertices multiple times (for example, the path 2 → 5 → 7 → 5 → 4 is a valid
path from 2 to 4 of length 4, even though it visits vertex 5 twice). What is the running time of your
algorithm? You do not have to write the code for it.
Suppose you are given an array A[1..n] of sorted integers that has been circularly shifted k positions to the
right. For example, [35, 42, 5, 15, 27, 29] is a sorted array that has been circularly shifted k = 2 positions,
while [27, 29, 35, 42, 5, 15] has been shifted k = 4 positions. We can obviously find the largest element in
A in O(n) time. Describe an O(log n) algorithm based on the divide-and-conquer strategy to find the
largest element in A. (You need to show that your algorithm’s time complexity is O(log n))
Let G be an arbitrary weighted, directed graph. Please describe an algorithm to detect if G existed negative
cycles. And explain the time complexity of your method.
If we modify the RELAX portion of the Bellman-Ford algorithm so that it updates d[v] and π[v] if d[v] ≥
d[u] + w(u, v) (instead of doing so only if d[v] is strictly greater than d[u] + w(u, v)), does the resulting
algorithm still produce correct shortest-path weights and a correct shortest-path tree? Justify your answer.
As we known CLIQUE problem is a NP-Complete problem, please proof that a vertex cover problem is
also a NP-Complete problem.
Please use Huffman code to encode a text with the letters with the number of occurrences: ‘b’(12), ‘c’(3),
‘e’(57), ‘i’(51), ‘o’(33), ‘p’(20). And how many bits will you use to present the message? In comparison
with fixed-length code, how many percentages of storage will you save?
Show that quicksort’s best-case and mergesort’s worst-case running time is Ω(nlogn)

