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Discussion Points
Q1: Mr. Kwan is a postman who wants to deliver a bag of mails to houses in an unnamed Chinese city.
The houses in that city are located along the streets and no house is located at a junction. Streets in that
city are one-way and Kwan is a very law-abiding citizen and will never walk that one-way street in the
opposite direction. Mr. Kwan wants to design a route whereby he starts from a starting junction 0 (his
favorite landmark in the city), go through every one-way street in that city at least once, and returns to that
starting junction 0 again to deliver the mails. Kwan knows that his government has designed the city well
enough so that there will always be at least one such route. Kwan just want to know what is the minimum
number of streets that he has to traverse to accomplish his objective. There are V junctions and E streets
in that Chinese city (graph G).
Complete Search
To kick start your understanding of this Combinatorial Optimization Problem (COP), please do a complete
search on the small instance of this problem shown in Figure 1.

Figure 1: Small instance of this problem.

The minimum number of streets that Mr. Kwan has to traverse to accomplish his objective is optimal route
taken by Mr. Kwan is
streets/edges.
Just to ensure that you do not put random answer, please write down the optimal route here:
0→
→ 0.
Complexity Class
Is this COP NP-hard? (circle one)

YES NO
Special Case
Suppose that the city has one more additional property, i.e. the number of streets that goes into a junction
is always equal to the number of streets that goes out from that junction, i.e. there is a “flow conservation”
property. For example, imagine that there is no junction 2 (and all edges associated with it) in Figure 1

above and all the other 3 junctions {0, 1, 2} will each have 1 street that goes in/out of those junctions so Mr
Kwan’s route will be something like 0 → 1 → 3 → 0.
Does this additional property simplify the COP?
If yes (Obviously the answer is a yes :) otherwise the questions in this section are meaningless), design a
polynomial time algorithm to solve this problem!

What is the time complexity of your polynomial time algorithm?

General Case
Now solve the general case of this COP using any algorithm that you have learned in class and analyze the
time complexity of your solution!

Q2:

Attempt the following questions from past final papers.

1. Question A.2. of https://www.comp.nus.edu.sg/~stevenha/cs4234/final-S1-1617.pdf.
2. Question A.2. of https://www.comp.nus.edu.sg/~stevenha/cs4234/final-S1-1718.pdf.

Q3:

Discuss the solution for an old problem https://onlinejudge.org/external/108/10888.pdf.

Postscript
In the last few tutorials: we will go back to NP-hard optimization problems but we will use a different search
paradigm: Stochastic Local Search.

