JTIOJATOK A

TexcTu mporpam

# -*- coding: utf-8 -*-
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@author: Admin

import time

import networkx as nx

#import matplotlib.pyplot as plt
import numpy as np

from numba import jit

@jit (nopython=True, cache=True)

def EMO2 (E, theta, n, m, ncom, *args):
thetanew = np.zeros like (theta)
g = np.zeros((m, ncom), dtype=float)
for ij, (i,3J) in enumerate (E):

d = np.sum(theta[i] * theta[j])

ql[ij] = thetal[i] * theta[j] / d
s = np.sgrt(2*np.sum(g, axis=0))
for i in range(n):

idx = np.nonzero (E==1i)

thetanew[i] = np.sum(g[idx[0]],

return thetanew

@jit (nopython=True, cache=True)
def EMO (E, theta, n, m, ncom, *args):
thetanew = np.zeros like (theta)
g = np.zeros((m, ncom), dtype=float)
for ij, (1i,3J) in enumerate (E):
d = sum(thetal[i,:] * thetalj,:1])

glij,:] = thetal[i,:] * thetalj,:
S = np.sqgrt(2*np.sum(gq, axis=0))
for 1 in range(n):
idx = np.nonzero (E==1)
thetanew[i, :] = np.sum(g[idx[0],

return thetanew

@jit (nopython=True, cache=True)
def EM1 (E, k, *args):
knew = np.zeros like (k)
d = np.sum(k, axis=0)
for ij, (i,J) in enumerate (E) :
q = k[i,:]1 * k[j,:] / dl:]
D = np.sum(q)
q /=D
knew[i,:] += g
knew[j,:] += g
return knew
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@it (nopython=True, cache=True)

def

def

def

def

def

def

EM2 (E, k, n, m, ncom, tol, mask, *args):

knew = np.zeros like (k)
d = np.sum(k, axis=0)
S = np.ones(n)
for ij, (i,3) in enumerate (E):
if mask[ij]:
qg=k[i,:] * k[j,:]1 / d[:]
D = np.sum(q)
q /=D
knew[i, :] +
knew[j,:] += g
s[i] =0
s3] 0
knew = np.where (knew >= tol, knew, 0)
ind = np.nonzero(s)
knew[ind] = k[ind]
for ij, (i,3) in enumerate (E):
if mask[ij]:

I
Q

s = knew[i,:] + knew[], :]
if np.count nonzero(s) == 1:
mask[ij] = O

return knew

LogLikeO (E, ncom, theta):

LL = sum( np.log(sum(thetal[i, :]*thetalj,

:1))
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for i,3 in E)

LL -= np.sum(np.dot (theta, theta.transpose()))

return LL

LogLikel (E, ncom, k):
d = np.sum(k, axis=0)

LL = sum( np.log(sum(k[i,:] * k[J,:] / d[:1))

LL -= np.sum( np.dot(k/d, k.transpose()))

return LL

FinO (n, ncom, theta, tol):

d = np.sum(theta, axis=0)

k = theta * d

k = np.where(k >= tol, k, 0)

s = np.sum(k, axis=1)

return (k.transpose()/s).transpose ()

Finl(n, ncom, k, tol):

k = np.where(k >= tol, k, 0)

s = np.sum(k, axis=1)

return (k.transpose()/s).transpose ()

Fin2 (n, ncom, k, tol):
s = np.sum(k, axis=1)
return (k.transpose()/s) .transpose ()

for i,3 in



def test EM(G, ncom, method, func LL, fin, samples=100,
tol=le-4
n = G.number of nodes ()
rng np.random.default rng(1234)
L best = -np.inf
iter total = 0
tm = —-time.time ()
for run in range (samples) :
param old = rng.random([n, ncom], dtype=float)
E = np.array(G.edges())
m = G.number of edges()
mask = np.ones (m)
iterations = 0
eps =1
while eps > tol:
param new = method(E, param old, n, m, ncom, tol,

@~

mask)
iterations += 1
eps = np.max (np.abs(param new - param old))
param old = param new
iter total += iterations
LL = func LL(E, ncom, param new)
if LL > L best:
L best = LL
param best = param new
iter best = iterations
prob = fin(n, ncom, param best, tol)
tm += time.time ()
return {'prob': prob, 'LL':LL, 'iter best':iter best,
iter total':iter total, 'time':tm}

#

#

A = np.array([([(o0, 1, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 01,
[ll OI 1/ 1/ OI OI OI OI OI OI OI OI O]I
[OI 1/ OI 1/ OI OI OI OI OI OI OI OI O]I
[OI 1/ 1/ OI OI OI OI OI OI OI OI OI O]I
[ll OI OI OI OI 1/ 1/ 1/ OI OI OI OI O]I
[OI OI OI OI 1/ OI 1/ 1/ OI OI OI OI O]I
[OI OI OI OI 1/ 1/ OI 1/ OI OI OI OI O]I
[OI OI OI OI 1/ 1/ 1/ OI OI OI OI OI O]I
[1I OI OI OI OI OI OI OI OI 1/ 1/ 1/ 1]/
[OI OI OI OI OI OI OI OI 1/ OI 1/ 1/ 1]/
[OI OI OI OI OI OI OI OI 1/ 1/ OI 1/ 1]/
[OI OI OI OI OI OI OI OI 1/ 1/ 1/ OI 1]/
[OI OI OI OI OI OI OI OI 1/ 1/ 1/ 1/ O]])
#

samples = 100

tol = 0.001

#

G = nx.from numpy array (A)

test EM(G, 2, EMO, LogLikeO, FinO, 1, tol)
test EM(G, 2, EM1, LogLikel, Finl, 1, tol)



test EM(G, 2, EM2, LogLikel, Fin2, 1, tol)

#

rez = []

K =23

G = nx.from numpy array (A)

rez.append(test EM(G, K, EMO, LogLikeO, FinO, samples,
rez.append(test EM(G, K, EMI1, LogLikel, Finl, samples,
rez.append(test EM(G, K, EM2, LogLikel, FinZ, samples,
timeA = [meth['time'] for meth in rez]

LLA = [meth['LL'] for meth in rez]

kar = []

K =2

G = nx.karate club graph ()

kar.append(test EM(G, K, EMO, LogLikeO, FinO, samples,
kar.append(test EM(G, K, EMI1, LogLikel, Finl, samples,
kar.append(test EM(G, K, EM2, LogLikel, Fin2, samples,
#

timeK = [meth['time'] for meth in kar]

LLK = [meth['LL'] for meth in kar]

G = nx.read gml ("polblogs.gml")

mapping = dict (zip (G, range (G.number of nodes())))
G = nx.relabel nodes (G, mapping, copy=False)

G = nx.Graph (G)

G.remove edges from(nx.selfloop edges(G))

degs = np.array(G.degree())

idx = np.nonzero(degs[:,1]==0)
G.remove nodes from(idx[0])

mapping = dict (zip (G, range (G.number of nodes())))
G = nx.relabel nodes (G, mapping, copy=False)

pol = []

K =2

pol.append(test EM(G, K, EMO, LogLikeO, FinO, samples,
pol.append(test EM(G, K, EM1, LogLikel, Finl, samples,
pol.append(test EM(G, K, EM2, LogLikel, Fin2, samples,
timeP = [meth['time'] for meth in pol]

LLP = [meth['LL'] for meth in pol]

#

#

les = []

K =6

G = nx.les miserables graph()

mapping = dict (zip (G, range (G.number of nodes())))
nx.relabel nodes (G, mapping, copy=False)
les.append(test EM(G, K, EMO, LogLikeO, FinO, samples,
les.append(test EM(G, K, EM1, LogLikel, Finl, samples,
les.append(test EM(G, K, EM2, LogLikel, FinZ2Z, samples,
#

timel, = [meth['time'] for meth in les]

LLL = [meth['LL'] for meth in les]

tol))
tol))
tol))

tol))
tol))
tol))

tol))
tol))
tol))

tol))
tol))
tol))
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JOJATOK b
Binomicts kBamidikariitnoi podotu
. OJl.
[lo3HaueHHs HaiimenyBaHHs . Hlon .
B1JIOMOCTI
TexcToBi TOKyMEHTH
1. [TosicHIOBaJIbHA 3aITHCKA 67 c.
[HI11 TOKYMEHTH
2. [Ipe3eHTaiiiiHi MmaTepiaiu 16 nnakatiB
[pi3Buine Ta .
IHiIIamu. Minn. | Jlara
Po3pobuB |[Kpamapenko JI.I1. . Hludp rpymu Kox Hanp./crien.
Tepesipus [leprin B.L P03p061§a Ta JOCIIDKEHHS METONLY NCom-23-1 127
H.KOHTp. Maneesa LA. KnaCTep13§1u11 MEPCK Ha CIIIJIBHOTH, XHYPE
N SAK1 HICPCKPUBAKOTHCS
3aTB. 3omotyxin O.B. kadenpa LI




