NMnopTupyto AaHHble

In [2]: import pandas as pd
import numpy as np

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

MpoBepto panoHbl

In [3]: print(np.unique(loc), df.shape)
[ 'NeBobepexHbiii® 'Haropbe' 'MpaBobepexHbii'] (500, 3)

CxeMbl GOHTaHOB U QYHKLMA PacCTOAHUIA

In [4]: 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()}

1. CpeaHAa NoNe3HOCTb Mo CXemMam
In [5]: 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)

{'S1_1f': np.float64(2.0644617329645616), 'S2_2f': np.float64(3.089928468250308), 'S
3_3f': np.float64(3.5033464606501776)}

MaknMmn3npyeT Nose3HOCTb cxema € 3 GOHTaHaMUMM

2. fonocoBaHue XuUtenewn

In [8]: U = np.stack([10 / (2 + dists[n]) for n in names], axis=1)



In [10]:

In [11]:

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

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

row = U[i]

mx = row.max()

tol = 1le-9

idxs = np.where(np.abs(row - mx) <= tol)[@]
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)

{'s1_1f': 15, 'S2_2f': 392, 'S3 3f': 93}

B ntore nobexzaet cxema ¢ 2 doHTaHaMu - y Hee 392 ronoca

3. Makcnmuzauma npubbiam

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("Bbipyyka:", revenue)
print("Mpubbine:", profit)

Bblpyuka: {'S1_1f":

©308), 'S3_3f': np.float64(3503.3464606501775)}

Mpubbinb: {'S1_1f':

801), 'S3_3f': np.float64(-996.6535393498225)}

4. 3 poHTaHa, MakCcMMK3aLna

np.float64(2064.4617329645616),

np.float64(564.4617329645616),

'S2_2f': np.float64(3089.92846825

'S2_2f': np.float64(89.92846825030

KomnaHus BelbupaeT cxeMy ¢ 6osbLer Npubbiablo. 3anuwemM Npubblib B Buge: Profit_s(A) =

B_s + A* C_s, rae B_s yuntbiBaeT xuTenein He 13 Haropba 1 GukcMpoBaHHble 3aTpathl, C_s =

cymMa no xwutenam Haropes 1/(2 + dist_i”s)

Se

= schemes['S3_3f']

S1 new = np.array([[5.0, 5.5],

[4.
.5, 4.511)

[5

5, 4.5],

dist@ = min_dists(coords, SO)

distl

min_dists(coords, S1_new)



mask_ N = (loc == 'Haropbe')
mask_notN = ~mask_N

CO = np.sum(1.0 / (2 + dist@[mask_N]))
Cl = np.sum(1.0 / (2 + distl[mask_N]))
BO = np.sum(20.0 / (2 + dist@[mask_notN])) - 3 * 1500
Bl = np.sum(20.0 / (2 + distl[mask_notN])) - 3 * 1500

print("ce, C1 =", Co@, C1)
print("Be, Bl =", B, Bl)

co, C1
BO, Bl

37.335084448714504 40.507878548737615
-1743.3552283241124 -3042.215712970352

Tenepb HanaéM A, NpuU KOTOPOM NPUOBLINN PaBHbI:
BO + ACO = B1 + AC1

A*(C1 - C0) = BO - B1

A =(BO-B1)/(C1-CO0)

In [12]: A_thr = (B® - B1) / (C1l - C@)
print("A_thr =", A_thr)

A_thr = 409.37433810683723

MpoBepsieM 45 A UyTb MeHbLLE 1 YyTb 6OJbLLE NMOpora

In [13]: def profits(A):
PO = BO + A * CO
P1 =Bl + A * Cl
return PO, P1

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

print("A = 410:", profits(410.90))
A = 400: (np.float64(13190.67855116169), np.float64(13160.935706524695))
A = 410: (np.float64(13564.029395648835), np.float64(13566.01449201207))

[a, naeanbHoe noporosoe A 310 409.37



