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Problem A

Castles

The country ICPCIA has a river called “river of castles”. In the past, ICPCIA was divided into two kingdoms
called Westeria and Eastania. Two kingdoms were separated by the river which runs in the direction from
northwest to southeast. Both kingdoms had competitively built many castles for defense and attack along the
riverside. All castles of each side of the river are located with an x-monotone increasing and y-monotone
decreasing feature. In other words, let S = {s;, S, ..., Si} be the castles of Westeriaand T = {t;, t,, ... , t} the
castles of Eastania. Let (xi, yi) (resp. (ui, vi)) be the coordinates of s; (resp. tj). Then x; < xj and y; > y; if i <.
Also, u; < ujand v; > v;if i <.

O

Now, the Ministry of Culture and Tourism of ICPCIA decided to build a beautiful bridge connecting two
castles on the opposite side of the river. The bridge will be an I-shape(a horizontal segment or a vertical
segment) or an L-shape(both of a horizontal segment and a vertical segment). They want to find the location
of the bridge such that its length is as small as possible. So, they try to find the closest pair of castles on the
opposite side. The distance between two castles s; and tj is computed by [x; — u;| + |y; = vj.

Given the information of two sets of castles, write a program to find the distance between the closest castles
on the opposite side of the river.

Input

Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. Each test case consists of three lines. The first line of each test case contains
two integers. The first integer, n, is the number of castles in the west side of the river, and the integer, m, is the
number of castles in the east side of it, where 1 <n, m < 200,000. The second line of each test case contains 2n
integers Xy, Y1, X2, Y2, ..., Xn, Yn, Where (x;, y;) is the coordinate of the i-th castle in the west side of the river and
Xi < xjandy; >y;ifi<j. The last line of each test case contains 2m integers us, Vi, Uy, Va, ..., Un, Vi, Where (u;,
vj) is the coordinate of the i-th castle in the east side of the river and u; < u; and v; > v; if i <j. You may assume
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that there exists an x-monotone increasing and y-monotone decreasing path which separates two sets of castles.
All integers representing the coordinates of castles are between —10° and 10°, inclusive.

Output
Your program is to write to standard output. Print exactly one line for each test case. The line should contain
the distance between the closest castles on the opposite side of the river.

The following shows sample input and output for two test cases.

Sample Input Output for the Sample Input
2
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Sample Input Output for the Sample Input
2 1
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Problem C
Cube of a Graph

The cube G3 of a graph G = (V,E) is the graph on the vertex set V in which two vertices are joined by an
edge if their distance in G is at most three, where the distance between two vertices in a graph is defined as the
number of edges in a shortest path connecting them. A bridge (also known as a cut-edge) of a graph is an edge
whose deletion increases the number of connected components. Equivalently, an edge is a bridge if and only if
it is not contained in any cycle.

To study hamiltonian properties of the cubes of connected graphs, the following notions concerned with
bridge were suggested in early 1960’s. A bridge of a graph G is said to be nontrivial if neither vertex incident
with the edge is of degree one, where the degree of a vertex is the number of edges incident to it. See Figure 1.

e Avertex of G is called a pure bridge vertex if each edge incident to the vertex is a nontrivial bridge.
* A set of three distinct mutually adjacent vertices, each of degree at least three, is called a pure bridge
triangle if each edge of G that is incident with exactly one of three vertices is a nontrivial bridge.

) 13
12
10&0 ’ 1 P
74 10
..... S,
59\60—' TN . S
S 9 14 Qe
15 16

Figure 1. A connected graph which has seven nontrivial bridges represented by dotted lines. There are three
pure bridge vertices 7, 8, and 15, one pure bridge triangle {9, 10, 14}, and one pure bridge pair {7, 8}.

It has been known that the cube of any connected graph G is hamiltonian-connected, i.e. every two vertices of
G3 are connected by a hamiltonian path. Recently, an ambitious research project on strong hamiltonian
properties of graphs was initiated by Prof. Cho, who is a highly considered graph theorist. He introduced a
new notion called pure bridge pair to characterize some interesting hamiltonian properties.

* A set of two adjacent vertices is called a pure bridge pair if both vertices are pure bridge vertices.
To support Prof. Cho’s research, you are to write an efficient running program to identify all the pure bridge

vertices, pure bridge triangles, and pure bridge pairs in a large connected graph.

Input
Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. The first line of each test case contains two positive integers. The first
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integer n is the number of vertices and the second integer m is the number of edges in an input graph G,
wheren < 3,000 and m < 1,000, 000. In the following m lines, each line contains two integers uw and v
which means (u,v) is an edge of G. You may assume that G is connected and the vertex set of G is
{1,2,..,n}.

Output
Your program is to write to standard output. Print exactly one line for each test case. The line should contain
the numbers of pure bridge vertices, pure bridge triangles, and pure bridge pairs in sequence.

The following shows sample input and output for two test cases.
Sample Input Output for the Sample Input

100
311
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10 14

10 11
11 12
12 13
13 11
14 15
15 16
16 17
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Sample Input

Output for the Sample Input
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Problem E

Goldbach’s Conjecture

A natural number is called a prime number (or a prime) if it is bigger than 1 and has no divisors other than 1
and itself. For example, 5 is prime, since no number except 1 and 5 divides it. On the other hand, 6 is not a
prime since 6 =2x3.

Goldbach's conjecture is one of the famous unsolved problems in number theory and in all of mathematics. It
states: Every even integer greater than 2 can be expressed as the sum of two primes. Such a number is called a
Goldbach number. Expressing a given even number as a sum of two primes is called a Goldbach partition of
the number. For example, 4=2+2, 6=3+3, 8=3+5,10=7+3 or 10=5+5,12=5+7, 14 =3+11 or
14 = 7 +7 . Note that Goldbach partition has been found for any even interger n less than 10000.

Given any even integer n greater than 2, write a program that prints the two primes of the Goldbach partition
of n. If there are more than one Goldbach partitions of n, find a partition such that the difference of the two
primes of it is minimized.

Input
Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. Each test case consists of an even integer n (4 <n <1,000).

Output

Your program is to write to standard output. For each test case, find the Goldbach partition as described above,
and print its two primes in non-decreasing order with one blank between them.

The following shows sample input and output for two test cases.

Sample Input Output for the Sample Input
3 35

8 55

10 5 11

16
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Problem F
Number Link

Number Link is a type of logic puzzle involving finding paths to connect numbers in a grid. The player has to
pair up all the matching numbers on the grid with continuous lines (or paths). The lines cannot branch off or
cross over each other, and the numbers have to fall at the end of each line (i.e., not in the middle). Also the
lines should pass by each cell in the grid exactly once. An example of Number Link with its solution is shown
below.

! 4 : — 1 4 ‘_*
s b=
PO R 2F N

(@) Initial configuration (b) Solution

Figure 1. An example of a Number Link Puzzle

Here we concentrate on the case that a pair of only one numbers, say number 1, is located on the grid. Also for
the given m x n grid, m and n are both even. An example for this case is shown in the following Figure 2.

Figure 2. An example in which a pair of number 1°s exists

Given an m X n grid where a pair of number 1°s is located, write a program to find a path which connects the
number 1’s and passes by each cell exactly once.

Input

Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. The first line of each test case contains two even integers m and n, the
dimensions of the m X n grid, where 2 < m,n < 100. Each of the second and third lines of each test case

ICPC 2011 Asia Regional — Daejeon Nationwide Internet Competition Problem F: Number Link



contains two integers i and j, representing the location (i, j) of one of the number 1’s in the grid. Here the
location (a, B) of the number 1 denotes the cell of the a-th row and the B-th column in the grid.

Output

Your program is to write to standard output. For each test case, if there is no path connecting the number 1’s ,
then print —1. Otherwise, print 1, and in the next mn lines, print the two integers v and w, representing the
(v, w) cell on the path. Here the end cells of the path are the locations of the number 1’s, that is, print the
locations of the number 1°s in the first line and the last line, respectively.

The following shows sample input and output for two test cases.

Sample Input Output for the Sample Input
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Problem G

Stains

Taeyeon has been using a rectangular carpet for a long time, thus the carpet has lots of indelible stains.
Taeyeon decided to repair it by covering the stains with additional carpet patches. The shape of the patches is
a diamond, which is a 45°- rotated axis-aligned square, as illustrated in Figure 1 below. The cost of a patch is
proportional to its area. Taeyeon wants to minimize the total cost of the patches used to cover the stains, i.e.,
minimize the sum of area of the patches used. Moreover, Taeyeon is full of artistic sensitivity, so she wants
some pattern of the patches. For this, she will align the centers of the patches on a line as illustrated in Figure
1. Patches can overlap each other.

L A e e e e e e e e e e |
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Figure 1. Stains are black dots and the centers of the patches are the crosses. The thick line is the
X-axis.

The figure above shows an example in which the nine stains can be covered by three patches with the
minimum cost of 32.5(= 18 + 12.5 + 2).

The stains are given with integer coordinates. You should find a set of diamond-shape patches such that (1)
every stain must be contained in the interior or on the boundary of some patch, (2) the centers of the patches
must be on x-axis, and (3) the sum of area of the patches used must be minimized. You can assume that stains
are all distinct and no stains lie on the x-axis.

Input

Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. Each test case starts with integer n, the number of stains, where 1 < n <
10,000. Each of the following n lines contains two integers, representing x-coordinate and y-coordinate of
the stains between —10° and +10°, inclusive.

Output

Your program is to write to standard output. Print exactly one line for each test case. The line should contain a
real value, the minimum area of the patches used to cover the stains; you output only 1 digit after decimal
point, simply ignore the ones from the 2™ digit after decimal point.
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The following shows sample input and output for two test cases.

Sample Input Output for the Sample Input

2 32.5
10 146.0
4 2
14 1
5 =2
51

8 2

4 -1
9 2
10 -1
6 -2
9 -1
9
21
6 3
11
16
19
20
21
21
24
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Sample Input Output for the Sample Input
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Problem J
Widest Path

We are given a graph which represents connections between nodes in the computer network, and the weight of
an edge represents the bandwidth of a connection between two nodes. For the efficient data transmission
between two nodes in the network, we are interested in finding a path between two nodes that has wide
bandwidth. The bandwidth of a path is the minimum weight of an edge in the path. The widest path problem
is to find the path between two nodes that has the maximum possible bandwidth.

For example, the widest path from node 1 to node 4 in Figure 1 has bandwidth 25, and passes through node 3
and node 2. The widest path from node 6 to node 3 has bandwidth 30, and passes through node 5.

Figure 1. Example of a computer network

Given two nodes in a graph, write a program which determines the bandwidth of the widest path between two
nodes.

Input

Your program is to read from standard input. The input consists of T test cases. The number of test cases T is
given in the first line of the input. Each test case starts with a line containing four integers n, m, s and t for a
connected graph, where n (2 <n <1,000) represents the number of nodes and m (1 <m< @)

represents the number of edges, s and t (s + t) represents the two nodes(nodes are humbered from 1 to n). In
the following m lines, the bandwidth of the edges are given; each line contains three integers, u, v, and b,

where b (1 < b < 10°) is the bandwidth of a connection between two nodes u and v.

Output
Your program is to write to standard output. Print exactly one line for each test case. The line should contain
the bandwidth of the widest path between two nodes s and t.

The following shows sample input and output for two test cases.
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Sample Input Output for the Sample Input

25
14 1
10
26
40
25
16
30
24
12
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