
import pandas as pd
import numpy as np

df = pd.read_excel('fountains.xlsx')
coords = df[['x','y']].to_numpy()
loc = df['location'].values

print(np.unique(loc), df.shape)

schemes = {
'S1_1f': np.array([[5.0, 3.5]]),
'S2_2f': np.array([[2.0, 2.0],
[8.0, 2.0]]),
'S3_3f': np.array([[2.0, 2.0],
[8.0, 2.0],
[5.0, 5.0]])
}

def min_dists(points, fountains):
diff = points[:, None, :] - fountains[None, :, :]
d2 = np.sum(diff**2, axis=2)
return np.sqrt(np.min(d2, axis=1))

dists = {name: min_dists(coords, f) for name, f in schemes.items()}

names = ['S1_1f', 'S2_2f', 'S3_3f']

avg_u = {}
for n in names:

avg_u[n] = np.mean(10 / (2 + dists[n]))

print(avg_u)

U = np.stack([10 / (2 + dists[n]) for n in names], axis=1)



nf = np.array([1, 2, 3])

votes = []
for i in range(U.shape[0]):

row = U[i]
mx = row.max()
tol = 1e-9
idxs = np.where(np.abs(row - mx) <= tol)[0]
best_idx = idxs[np.argmin(nf[idxs])]
votes.append(best_idx)

votes = np.array(votes)
counts = {names[j]: int(np.sum(votes == j)) for j in range(len(names))}

print(counts)

Ai = 20.0

revenue = {}
profit = {}
for j, n in enumerate(names):

rev = np.sum(Ai / (2 + dists[n]))
revenue[n] = rev
profit[n] = rev - 1500 * nf[j]

print("Выручка:", revenue)
print("Прибыль:", profit)

S0 = schemes['S3_3f']
S1_new = np.array([[5.0, 5.5],
[4.5, 4.5],
[5.5, 4.5]])

dist0 = min_dists(coords, S0)
dist1 = min_dists(coords, S1_new)



mask_N = (loc == 'Нагорье')
mask_notN = ~mask_N

C0 = np.sum(1.0 / (2 + dist0[mask_N]))
C1 = np.sum(1.0 / (2 + dist1[mask_N]))

B0 = np.sum(20.0 / (2 + dist0[mask_notN])) - 3 * 1500
B1 = np.sum(20.0 / (2 + dist1[mask_notN])) - 3 * 1500

print("C0, C1 =", C0, C1)
print("B0, B1 =", B0, B1)

A_thr = (B0 - B1) / (C1 - C0)
print("A_thr =", A_thr)

def profits(A):
P0 = B0 + A * C0
P1 = B1 + A * C1
return P0, P1

print("A = 400:", profits(400.0))
print("A = 410:", profits(410.0))


