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1 Introduction

As we approach Easter Day, the Easter Bells have a huge problem... More people are going outside
because of the end of the COVID restrictions. This is a problem as the Bells do not want to be seen by
them and still deliver chocolate to specific locations. Luckily, they were able to have a good estimate of
the time slots when no one will be able to see them for each place where they hide chocolates. But they
still need to find how to visit all those locations in their corresponding time slot.

This is were you come into play. Thanks to your knowledge of CP, you will find a route that a Bell
can follow to visit all its attributed locations. More specifically, given a set L of n different location, a
distance matrix d ∈ Zn×n and a set of time window TW = {[sl, el] ∀l ∈ L}, you need to find a route
such that

• Each location l ∈ L is visited during its time window [sl, el] ;

• The visit at location l occurs before the next location l + 1 visited by the bell: with timel the
arrival time at l, we have timel + dl,l+1 ≤ timel+1 (assuming that the visit of location l precede
the visit of location l + 1 in the path followed by the Bell);

• All locations are visited (the Bells need to give chocolate to everyone);

• The path minimizes the traveled distance as much as possible ;

In the instances that the Bells will give, there is only one Bell available to visit the locations and
this Bell will always start and end its path at location 0 (the depot). Moreover, a Bell can arrive at a
location l before sl. If this is the case, it hides before placing the chocolates, and the departure from l
will occur at least at sl. You can see a sketch of the problem on Figures 1 and 2, with 5 location to visit
and their time window represented as a clock: the green region lies between [sl, el] and the red region is
not available.
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Figure 1: Instance to solve. The nodes are represented as clocks, starting from 00h00 until 11h59. Each
node l must be visited in its available time window (green) ([sl, el]). Node l cannot be visited after el
(red) but can be visited before sl (orange). In this case, the departure occurs at least at sl.

Figure 2: Possible path for the Bell
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2 Numerical example

Here are a set of values matching Figure 2. With n = 6 locations and their time window defined as

location 0 (depot): [s0, e0] = [0, 100] ;

location 1 : [s1, e1] = [0, 20] ;

location 2 : [s2, e2] = [30, 40] ;

location 3 : [s3, e3] = [33, 60] ;

location 4 : [s4, e4] = [80, 100] ;

location 5 : [s5, e5] = [10, 90] ;

If the Bell visit the location in the order (0, 1, 3, 2, 5, 4), and providing the distances

d0,1 = 10

d1,3 = 5

d3,2 = 6

d2,5 = 20

d5,4 = 11

d4,0 = 4

the earliest schedule for the Bell is defined as (in the order of visit):

location 0 (depot): time0 = 0 ;

location 1 : time1 = 10 ;

location 3 : time3 = 33 (arrival occurs at time1 + d1,3 = 10+ 5 = 15 but s3 = 33, so the Bell visit this
location at s3);

location 2 : time2 = 39 ;

location 5 : time5 = 59 ;

location 4 : time4 = 80 (arrival occurs earlier but the Bell will need to wait until s4) ;

return to the depot : 84;

and the sum of traveled distance is 56.

3 Checking your model

Writing a correct model can be hard. One of the best way to ensure that you implemented correctly
your model is to check that you find all solutions on a tiny instance. Luckily, the Bells provided you
with a set of locations for one young Bell. Those locations are described in the file data/ebrp/train1

and contain 492 valid routes. Check that you are able to find them all1!

1TODO insert obvious pokemon reference
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4 Grading

We will grade the paths that you give to the Bell, to ensure that they are properly helped. You have 3
minutes to minimize the traveled distance (the objective value) on each instance i, which contains two

objective thresholds: threshold
(1)
i and threshold

(2)
i with threshold

(2)
i < threshold

(1)
i . Depending on the

objective value obji that you reach for one instance, your grades for this instance are given as follow:

One solution found : obji > threshold
(1)
i : 7/20

First threshold reached : threshold
(1)
i ≥ obji > threshold

(2)
i : 12/20

Second threshold reached : threshold
(2)
i ≥ obji: at least 14/20. The grades will be split amongst

the n groups having reached the threshold: The best group gets a score of 20/20, the remaining
groups get a score depending on their rank in the scoreboard between all groups having reached
this threshold (linear).

The final grade of the project is the sum of the grades for all instances: custom0, custom1, custom2

and custom3. The thresholds values for all instances are given on INGInious.
The grade given by INGInious on an instance is not your final grade, as it will only give you either

0 (which is final), 7 (which is final), 12 (which is final) and 14 (which is the minimum you will obtain
in this case) for the instance.

The deadline for the project is Friday May the 13th on 23h59.

5 FAQ

Can I use different values of parameters / heuristic depending on the instance? Yes.

Can I hard-code a solution into my code? No.

I don’t reach the same objective on INGInious and on my own computer, how is it possible?
We run your code on a server, which might be a bit slower / faster. However, we use the same server for
all submissions and groups, and all thresholds are reachable using the server!

Can I share some code with other teams? No, as for the rest of the course. However, you can
of course discuss strategies and approaches, but we don’t want to see the same code in several teams.
We will run anti plagiarism tools on your submissions and if you plagiarize you will be
rewarded with a 0/20 for the whole course (and possibly have even more problems).

INGInious does not seem to accept my submission. Please verify that you output your solution
to stdout and that it is correct. We use our own checker whenever you give a solution: it verifies that
your solution is valid and compute the cost. If you don’t print to stdout, we cannot parse your solution
and cannot give you a score. Use the provided EBRPSolution class to ensure that everything is fine!

I don’t find a piece of information for the project Try the following steps, in this order

1. Re-read the statement

2. Read the corresponding task on INGInious

3. Read the specifications within the EBRP.java file

4. Contact me on Teams or by e-mail. You can contact me whenever you want, I will try to answer
you as soon as I am available.
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