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Problem G

Farmland
Input: farmland.in

We have a map for farming land in a country. The whole farming land of the country is divided into a set of
disjoint farming regions. Each farmer owns only one farming region in this country. There is a boundary fence
between two neighboring farming regions. The farmland map for this country can be represented in a plane
graph. The following Figure-1 shows one example.

Figure-1: Farmland graph G(V,E)

There are two types of edges, boundary edge and non-boundary edge. All edges of G(V,E) except (vs, v¢) and
(vi1, vip) are boundary edges which are between two neighboring farming regions. The "proper farming
region" in a Farmland graph is a closed region bounded by a simple cycle and it should not contain any
vertices or edges inside. In this figure, the polygon <v,,vo,vg,v; > is a proper farming region, and the region <
Va, Vi, V7, Vg, V2, Vs, V4, V3> 18 not a proper farming region since its boundary cycle is not simple.

We assume that the farmland graph G(V.E) is a simple connected graph, which does not allow self-loops
(Figure-2 (a)) and parallel edges (Figure-2 (b)). Also in Farmland graph G(V,E), we do not consider the outer
face of G(V,E). You can see that there are 2 proper farming regions in G(V,E) shown in Figure-1, namely
<V1,Vy,Vg,V7> and <v,,V3,V4,Vs>, since there are no vertices or edges inside. But the polygon<v,,v;,vg,v,> is not
a proper farming region since vertex vs;, v4, and vs are located in that region. Similarly, the region
<Vvg,V11,V12,Vg> 1S NOt a proper region because a vertex vy is inside the region. A degenerate polygon <vg, vg>
is not a proper region because it has no valid area inside.
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a) self loop (b) parallel edges

Figure-2: (a) self-loop <v;,v;>, and (b) 3 parallel edges { <v,v,>, <v{,v,>, <v,vp> }



The 26th ACM International Collegate Programming Contest ASIA Regional - Taejon

There are other assumptions for input farmland graph data.

1. There is at least one proper farming region.

2. The position of each vertex in Farmland graph is distinct.

3. There is no edge crossing, which means the graph G(V,E) is a plane graph.
4. Farmland graph G(V,E) is simple and connected.

Let us define the "size" of proper farming region. The size of proper farming region is the number of boundary
edges of that region. For example, the size of the proper farming region <v,,v3,v4,vs > is 4.

The problem is to find the number of proper regions that have a specified size. If you are requested to find the
number of proper regions with size of 4 in the graph given in Figure-1, you must answer that there are 2
proper regions whose sizes are 4 because farming regions < vy,ve,Vg,v7 > and <v,,V3,V4,Vs > are proper regions
and their sizes are 4. If there are no such regions, then you have to print 0.

Input
The input file consists of M test cases. The first line of the input file contains a positive integer M, the number
of test cases you are to solve. After the first line, input data for M cases follow. The first line of each test case
contains a positive integer N (2 3), the number of vertices. Each of the following N lines is of the form:

i Xi Vi di ayaasz ..... ag;
"i" is the vertex number, x; and y; are the coordinate (x; y;) of the vertex i, and d; is the degree of the vertex i.
The following { a; } are the adjacent vertices of the vertex i. The last line gives k, the size of proper regions
that you have to count.

Note that M, the number of cases in input file is less than 10. N, the number of vertices of a given farmland
graph is less than 200. All vertices are located on grid points of the 1000 x 1000 lattice grid.

Output
The output must contain M non-negative integers. Each line contains the answer n to the corresponding case
of the input file.

Sample Input Output for the Sample Input
(farmland.in)

2 2
12 0
1 26 3 972

2 56 4 5318

3 35 2 42

4 34 2 35

5 44 2 42

6 74 1 8

7 23 2 81

8 53 5 729126

9 12 3 11 81

1032 1 11

1121 3 10 9 12

1261 2 811
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1 22 2 23

2 11 2 13

3 41 2 12

4




