
Task 2: Departure (departure)

The final match of the prestigious national football championship has finally ended. It is now
midnight, and football fans from all over the country were gathered in the national stadium, the
largest sports venue in the whole of Mouseland, and are now leaving the venue to head back
home by bus.

Mouseland may be modelled as a very long straight road in the east-west direction, and its
inhabitants live in houses along this road. As the national stadium is the most important building
in Mouseland, it is located at kilometre zero of this road, and all locations are specified relative
to the stadium as a single number. Specifically, locations to the east of the stadium use positive
numbers, and locations to the west of the stadium use negative numbers. For example “10”
refers to the location ten kilometres east of the national stadium, while “-4” refers to the location
four kilometres west of the national stadium. The stadium is at location “0”.

There are N public bus routes along this road. Each bus route runs a single bus each day. The
ith bus travels from location Si to Ei at a constant speed and direction, starting at midnight and
reaching its destination at midnight the next day. Buses leave at midnight every day, so for every
bus route, there is an identical bus that leaves its start location every day, travelling to the same
destination. People can board buses, alight from them, and transfer between buses (at the same
location) instantly and at any point along the bus route — they can hop on and off while the
bus is moving, anywhere along the road. Note that the speed of a bus depends on the distance
it needs to travel, and that bus routes are unidirectional (i.e. there might not be another bus that
travels in the opposite direction of a given bus).

There are M people that left the national stadium at midnight. The j th person lives at location
Pj . For each of the M people, what is the minimum amount of time they need to get home by
bus?

Input

Your program must read from standard input.

The first line contains two integers, N and M , which represent the number of buses and number
of people respectively.

The next N lines each contain two integers. The ith of these N lines contains integers Si and
Ei, which represent the start location and destination location of bus route ith respectively.

The final line contains M integers. The j th integer represents the location of the j th person’s
home.
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Output

Your program must print to standard output.

The output should contain exactly M lines. The j th line should contain two integers, Aj and Bj ,
such that Aj

Bj
is a fraction in its simplest form (i.e. gcd(Aj, Bj) = 1) representing the minimum

number of days the j th person needs to get home by bus. It is guaranteed that every person is
able to eventually get home by bus.

Note that you need to report the exact number of days required, including the fractional part if
any. For example, if a person can get home at the earliest at noon on the fourth day (so it took
exactly 3.5 days to get home), then the required fraction is 7

2
, so you should output “7 2”.

Implementation Note

As the input lengths for subtasks 4, 5, 6, and 7 may be very large, you are recommended to use
C++ with fast input routines to solve this problem. The scientific committee does not have a
solution written in Java or Python that can fully solve this problem.

C++ and Java source files containing fast input/output templates have been provided in the
attachment. You are strongly recommended to use these templates.

If you are implementing your solution in Java, please name your file Departure.java and
place your main function inside class Departure.
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Subtasks

The maximum execution time on each instance is 4.0s, and the maximum memory usage on
each instance is 256MiB. For all testcases, the input will satisfy the following bounds:

• 1 ≤ N ≤ 106

• 1 ≤M ≤ 106

• −106 ≤ Si, Ei ≤ 106 for all 1 ≤ i ≤ N

• −106 ≤ Pj ≤ 106 for all 1 ≤ j ≤M

• Si 6= Ei for all 1 ≤ i ≤ N

• Pj 6= 0 for all 1 ≤ j ≤M

Your program will be tested on input instances that satisfy the following restrictions:

Subtask Marks Additional Constraints

1 10
N ≤ 104, M ≤ 103,

sign(Si) 6= sign(Ei) for all 1 ≤ i ≤ N
2 14 N ≤ 102, M ≤ 103

3 12
N ≤ 103,M ≤ 105,

Aj

Bj
≤ 103 for all 1 ≤ j ≤M ,

for any x, min{Si, Ei} ≤ x ≤ max{Si, Ei} for at most 102 choices of i

4 8
M ≤ 103,

for any x, min{Si, Ei} ≤ x ≤ max{Si, Ei} for at most 104 choices of i

5 15
M ≤ 104,

Aj

Bj
≤ 102 for all 1 ≤ j ≤M

6 13 sign(Si) 6= sign(Ei) for all 1 ≤ i ≤ N
7 28 -

Note:

sign(x) =


1 if x > 0
0 if x = 0
−1 if x < 0

In other words, for any integer x, sign(x) is 1 if x is positive, 0 if x is zero, and −1 if x is
negative.
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Sample Testcase 1

This testcase is valid for subtasks 2, 3, 4, 5, and 7.

Input Output
5 8
0 5
3 11
1 -8
4 10
1 -3
1 2 5 6 8 -3 -7 11

1 5
2 5
1 1
4 3
13 8
4 9
8 9
2 1

Sample Testcase 1 Explanation

The above diagram (not to scale) shows the location of the stadium on the road, as well as all
the bus routes (represented by blue arrows, and numbered for convenience).

To get to location 1, person 1 can take bus 1 from the stadium directly to location 1, and this
takes 1

5
of a day. There is no way to reach location 1 faster than this, so the output for person 1

is 1 5.

To get to location 8, person 5 can take bus 1 from the stadium to location 3, and this takes 3
5

of a
day. They stay overnight at location 3, and take bus 2 from location 3 to location 8 the next day,
thus reaching at 5

8
of the second day. Since we need to measure the time taken from the start of

the first day, the total number of days is 1 + 5
8
= 13

8
. There is no way to reach location 8 faster

than this, so the output for person 5 is 13 8. Note that person 5 could instead stay overnight
anywhere between location 3 and location 5, including at non-integer locations.

To get to location −7, person 7 can take bus 3 from the stadium directly to location −7, and
reaches at 8

9
of the first day. Note that even though they spent some time waiting at the stadium

for the bus, that waiting time should be counted too. There is no way to reach location−7 faster
than this, so the output for person 7 is 8 9.
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Sample Testcase 2

This testcase is valid for all subtasks.
Input Output

3 2
-1 4
-2 5
0 -5
4 -4

6 7
4 5

Sample Testcase 2 Explanation

The above diagram (not to scale) shows the location of the stadium on the road, as well as all
the bus routes (represented by blue arrows, and numbered for convenience).

To get to location 4, person 1 can take bus 1 to location 1.5, and instantaneously transfer to bus
2 to reach their destination at 6

7
of a day. There is no way to reach location 4 faster than this, so

the output for person 1 is 6 7.

To get to location −4, person 2 can take bus 3 directly to location −4, and this takes 4
5

of a day.
There is no way to reach location −4 faster than this, so the output for person 2 is 4 5.
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Sample Testcase 3

This testcase is valid for subtasks 2, 3, 4, 5, and 7.

Input Output
5 3
0 2
2 4
4 6
6 8
8 10
9 10 10

9 2
5 1
5 1

Sample Testcase 3 Explanation

The above diagram (not to scale) shows the location of the stadium on the road, as well as all
the bus routes (represented by blue arrows, and numbered for convenience).

All people need to take the five buses in sequence to get to their destinations.
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