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題組：Problem Set Archive with Online Judge
題號：10117: Nice Milk
解題者：陳哲儀

解題日期：2017年5月11日
題意：
題目一開始會給三個數跟n個座標，分別表示多邊形的頂點數n、沾牛奶的邊數k、要沾到的深度h，以及逆時針順序的那n個頂點的座標，問題是要求該凸n邊形最多可以沾到牛奶的面積(2位小數)，輸入000則跳出
題意範例：
Sample Input



4 2 1 

1 0 

3 0 

5 2 

0 4 

0 0 0

Sample Output

7.46

解法：
先用半平面交的方法把每一種沾k個邊的剩下面積都算出來算出來，要沾的邊要根據法向量內推h，把得到的最小面積(沒沾到最小=沾到最大)跟初始面積相減，就會得到答案
解法範例：
無。
討論：

因為0<=k<=8，3<=n<=20，所以要特別注意k有沒有大於n，資料數為C(n，k)，最大是C(20，8)=125970，是可計算的範圍
程式：
#include <stdio.h> 

#include <math.h>

#include <algorithm>

#include <set>

#include <vector>

using namespace std;

#define eps 1e-10

#define MAXN 131072

struct Pt {

    double x, y;

    Pt(double a = 0, double b = 0):

    
x(a), y(b) {}


    Pt operator-(const Pt &a) const {

        return Pt(x - a.x, y - a.y);

    }

    Pt operator+(const Pt &a) const {

        return Pt(x + a.x, y + a.y);

    }

    Pt operator*(const double a) const {

        return Pt(x * a, y * a);

    }

    bool operator<(const Pt &a) const {

        if (fabs(x - a.x) > eps)

            return x < a.x;

        if (fabs(y - a.y) > eps)

            return y < a.y;

        return false;

    }

};

double dot(Pt a, Pt b) {

    return a.x * b.x + a.y * b.y;

}

double cross(Pt o, Pt a, Pt b) {

    return (a.x-o.x)*(b.y-o.y)-(a.y-o.y)*(b.x-o.x);

}

double cross2(Pt a, Pt b) {

    return a.x * b.y - a.y * b.x;

}

int between(Pt a, Pt b, Pt c) {

    return dot(c - a, b - a) >= -eps && dot(c - b, a - b) >= -eps;

}

int onSeg(Pt a, Pt b, Pt c) {

    return between(a, b, c) && fabs(cross(a, b, c)) < eps;

}

struct Seg {

    Pt s, e;

    double angle;

    int label;

    Seg(Pt a = Pt(), Pt b = Pt(), int l=0):s(a), e(b), label(l) {

        angle = atan2(e.y - s.y, e.x - s.x);

    }

    bool operator<(const Seg &other) const {

        if (fabs(angle - other.angle) > eps)

            return angle > other.angle;

        if (cross(other.s, other.e, s) > -eps)

            return true;

        return false;

    }

};

Pt getIntersect(Seg a, Seg b) {

    Pt u = a.s - b.s;

    double t = cross2(b.e - b.s, u)/cross2(a.e - a.s, b.e - b.s);

    return a.s + (a.e - a.s) * t;

}

Seg deq[MAXN];

vector<Pt> halfPlaneIntersect(vector<Seg> segs) {

    sort(segs.begin(), segs.end());

    int n = segs.size(), m = 1;

    int front = 0, rear = -1;

    for (int i = 1; i < n; i++) {

        if (fabs(segs[i].angle - segs[m-1].angle) > eps)

            segs[m++] = segs[i];

    }

    n = m;

    deq[++rear] = segs[0];

    deq[++rear] = segs[1];

    for (int i = 2; i < n; i++) {

        while (front < rear && cross(segs[i].s, segs[i].e, getIntersect(deq[rear], deq[rear-1])) < eps)

            rear--;

        while (front < rear && cross(segs[i].s, segs[i].e, getIntersect(deq[front], deq[front+1])) < eps)

            front++;

        deq[++rear] = segs[i];

    }

    while (front < rear && cross(deq[front].s, deq[front].e, getIntersect(deq[rear], deq[rear-1])) < eps)

        rear--;  

    while (front < rear && cross(deq[rear].s, deq[rear].e, getIntersect(deq[front], deq[front+1])) < eps)

    
front++;

    vector<Pt> ret;

    for (int i = front; i < rear; i++) {

        Pt p = getIntersect(deq[i], deq[i+1]);

        ret.push_back(p);

    }

    if (rear > front + 1) {

        Pt p = getIntersect(deq[front], deq[rear]);

        ret.push_back(p);

    } 

    return ret;

}

double calcArea(vector<Pt> p) {

    double ret = 0;

    int n = p.size();

    if(n < 3) return 0.0;

    for(int i = 0, j = n-1; i < n; j = i++)

        ret += p[i].x * p[j].y - p[i].y * p[j].x;

    return fabs(ret)/2;

}

Pt D[32];

int main() {

    int n, m;

    double h;

    while (scanf("%d %d %lf", &n, &m, &h) == 3 && n) {

        vector<Pt> O;

        Seg Oe[32];

        for (int i = 0; i < n; i++) {

            scanf("%lf %lf", &D[i].x, &D[i].y);

            O.push_back(D[i]);

        }

        D[n] = D[0], O.push_back(D[0]);

        for (int i = 0; i < n; i++) {

            Pt a = D[i], b = D[i+1]; // \vec{ab}

            Pt nab(b.y - a.y, a.x - b.x); // normal vector

            double v = hypot(nab.x, nab.y);

            nab.x = nab.x / v * h, nab.y = nab.y / v * h;

            a = a - nab, b = b - nab;

            Oe[i] = Seg(a, b);

        }

        int A[32] = {};

        for (int i = 0; i < m; i++)

            A[i] = 1;

        sort(A, A+n);

        double area = calcArea(O), ret = 0;

        do {

            vector<Seg> segs;

            for (int i = 0; i < n; i++)

                if (A[i])

                    segs.push_back(Oe[i]);

                else

                    segs.push_back(Seg(O[i], O[i+1]));

            vector<Pt> convex = halfPlaneIntersect(segs);

            double d = calcArea(convex);

            ret = max(ret, area - d);

        } while (next_permutation(A, A+n));

        printf("%.2lf\n", ret);

    }

    return 0;
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