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Problem J. Booksort

The Leiden University Library has millions of books. When a
student wants to borrow a certain book, he usually submits an
online loan form. If the book is available, then the next day the
student can go and get it at the loan counter. This is the modern
way of borrowing books at the library.

There is one department in the library, full of bookcases, where
still the old way of borrowing is in use. Students can simply walk
around there, pick out the books they like and, after registration,
take them home for at most three weeks.

Quite often, however, it happens that a student takes a book from
the shelf, takes a closer look at it, decides that he does not want
to read it, and puts it back. Unfortunately, not all students are
very careful with this last step. Although each book has a unique
identi�cation code, by which the books are sorted in the bookcase,
some students put back the books they have considered at the
wrong place. They do put it back onto the right shelf. However,
not at the right position on the shelf.

Other students use the unique identi�cation code (which they can
�nd in an online catalogue) to �nd the books they want to borrow.
For them, it is important that the books are really sorted on this
code. Also for the librarian, it is important that the books are
sorted. It makes it much easier to check if perhaps some books
are stolen: not borrowed, but yet missing.

Therefore, every week, the librarian makes a round through the
department and sorts the books on every shelf. Sorting one shelf
is doable, but still quite some work. The librarian has considered
several algorithms for it, and decided that the easiest way for him
to sort the books on a shelf, is by sorting by transpositions: as
long as the books are not sorted,

1. take out a block of books (a number of books standing next
to each other),

2. shift another block of books from the left or the right of the
resulting `hole', into this hole,

3. and put back the �rst block of books into the hole left open
by the second block.

One such sequence of steps is called a transposition.

The following picture may clarify the steps of the algorithm, where
X denotes the �rst block of books, and Y denotes the second
block.

Of course, the librarian wants to minimize the work he has to do.
That is, for every bookshelf, he wants to minimize the number of
transpositions he must carry out to sort the books. In particular,
he wants to know if the books on the shelf can be sorted by at

most 4 transpositions. Can you tell him?

Input

The �rst line of the input �le contains a single number: the number
of test cases to follow. Each test case has the following format:

• One line with one integer n with 1 ≤ n ≤ 15: the number of
books on a certain shelf.

• One line with the n integers 1, 2, . . . , n in some order,
separated by single spaces: the unique identi�cation codes
of the n books in their current order on the shelf.

Output

For every test case in the input �le, the output should contain a
single line, containing:

• if the minimal number of transpositions to sort the books
on their unique identi�cation codes (in increasing order) is
T ≤ 4, then this minimal number T ;

• if at least 5 transpositions are needed to sort the books, then
the message �5 or more�.

Examples

standard input standard output

3

6

1 3 4 6 2 5

5

5 4 3 2 1

10

6 8 5 3 4 7 2 9 1 10

2

3

5 or more

Problem K. Lucky Light

We have a (point) light source at position (xL, yL) with yL > 0,
and a �nite series of line segments, all of �nite non-zero length,
given by the coordinates of their two endpoints. These endpoints
are all di�erent. The line segments are all situated above the x-
axis (y > 0).

The segments cast their shadows onto the x-axis. We assume that
the shadows of two segments either do not overlap at all, or have
an overlap that has some non-zero width (they do not just touch).
We also assume that for each segment its shadow is more than just
one point, i.e., there is no segment that is directed toward the light
source. The height of the light source (yL) is at least 1 unit larger
than the y-coordinates of the endpoints of the line segments. This
guarantees that indeed each line segment has a bounded shadow
on the x-axis.

The collection of shadows divides the x-axis into dark and lighted
areas (intervals). The problem is to determine the number of
lighted areas � which is at least 2 (if there is at least one line
segment, otherwise it is 1).

In the picture below the three line segments A, B and C cause
three lighted areas, as indicated.

Page 19 of 21



2016-2017 CT S03E04: Codeforces Trainings Season 3 Episode 4

Codeforces, September, 28, 2016

Input

The �rst line of the input �le contains a single number: the number
of test cases to follow. Each test case has the following format:

• One line with one integer n with 0 ≤ n ≤ 100: the number
of line segments.

• One line with two integers xL and yL, the coordinates of the
light source, separated by a single space. The coordinates
satisfy −100 ≤ xL ≤ 100 and 1 ≤ yL ≤ 1000.

• n lines, each containing four integers xi, yi, ui and vi,
separated by single spaces, that specify x- and y-coordinates
of the two endpoints (xi, yi) and (ui, vi) of the i-th line
segment, where −100 ≤ xi, ui ≤ 100 and 0 < yi, vi < yL, for
1 ≤ i ≤ n.

Output

For every test case in the input �le, the output should contain a
single number, on a single line: the number of lighted areas.

Examples

standard input standard output

2

3

50 60

55 45 30 35

64 39 92 18

20 30 40 16

2

-10 50

-10 1 10 11

-10 11 10 1

3

2

Notes

The �rst test case below corresponds to the picture in the problem
description. The second test case has two crossing line segments.

Problem L. Sightseeing

Tour operator Your Personal Holiday organises guided bus trips
across the Benelux. Every day the bus moves from one city S to
another city F . On this way, the tourists in the bus can see the
sights alongside the route travelled. Moreover, the bus makes a
number of stops (zero or more) at some beautiful cities, where
the tourists get out to see the local sights.

Di�erent groups of tourists may have di�erent preferences for the
sights they want to see, and thus for the route to be taken from S
to F . Therefore, Your Personal Holiday wants to o�er its clients
a choice from many di�erent routes. As hotels have been booked
in advance, the starting city S and the �nal city F , though, are
�xed. Two routes from S to F are considered di�erent if there is
at least one road from a city A to a city B which is part of one
route, but not of the other route.

There is a restriction on the routes that the tourists may choose
from. To leave enough time for the sightseeing at the stops (and to
avoid using too much fuel), the bus has to take a short route from
S to F . It has to be either a route with minimal distance, or a
route which is one distance unit longer than the minimal distance.
Indeed, by allowing routes that are one distance unit longer, the
tourists may have more choice than by restricting them to exactly
the minimal routes. This enhances the impression of a personal
holiday.

For example, for the above road map, there are two minimal
routes from S = 1 to F = 5: 1 → 2 → 5 and 1 → 3 → 5, both
of length 6. There is one route that is one distance unit longer:
1 → 3 → 4 → 5, of length 7.

Now, given a (partial) road map of the Benelux and two cities S
and F , tour operator Your Personal Holiday likes to know how
many di�erent routes it can o�er to its clients, under the above
restriction on the route length.

Input

The �rst line of the input �le contains a single number: the number
of test cases to follow. Each test case has the following format:

• One line with two integers N and M , separated by a single
space, with 2 ≤ N ≤ 1000 and 1 ≤ M ≤ 10000: the number
of cities and the number of roads in the road map.

• M lines, each with three integers A, B and L, separated by
single spaces, with 1 ≤ A,B ≤ N , A ̸= B and 1 ≤ L ≤ 1000,
describing a road from city A to city B with length L.

The roads are unidirectional. Hence, if there is a road from
A to B, then there is not necessarily also a road from B to
A. There may be di�erent roads from a city A to a city B.

• One line with two integers S and F , separated by a single
space, with 1 ≤ S, F ≤ N and S ̸= F : the starting city and
the �nal city of the route.

There will be at least one route from S to F .

Output

For every test case in the input �le, the output should contain a
single number, on a single line: the number of routes of minimal
length or one distance unit longer. Test cases are such, that this
number is at most 109 = 1000000000.
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Examples

standard input standard output

2

5 8

1 2 3

1 3 2

1 4 5

2 3 1

2 5 3

3 4 2

3 5 4

4 5 3

1 5

5 6

2 3 1

3 2 1

3 1 10

4 5 2

5 2 7

5 2 7

4 1

3

2

Notes

The �rst test case above corresponds to the picture in the problem
description.
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