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1 MAX_ITER = 10 # mazimum number of iterations
2 CHG_.THR = —0.5 # change threshold
3 N = |V]
4 L = np.eye(N) # NzN identity matrix
5 Ap.AT = A + A.T
6 v_changed = True
7 iteration = 0
8 iter_change = 0
9 while v_changed and iteration < MAX_ITER and iter_change
< CHG_THR:
10 v_changed = False
11 iter_change = 0
12 for i in np.random.permutation(range(N)):
13 # initial setup
14 K = L.shape[l] # number of clusters
15 ¢ = np.nonzero(L[i, :]1)[0] # ¢ = I(1)
16 l.c = L[:, c]
17 e_i = np.zeros_like(l_c)
18 e_i[i] =1
19 ones = np.ones_like(l_c)
20 # Changes in the reduced cost function
21 L.hat = L — (l.c — e_i) @ ones.T # Eq. (5.8)
22 delta_i.l = — e.i.T @ A_p_AT @ L_hat # Eq. (5.7)
23 delta_i_l += 2 % np.diag(L.T @ L — (1.c.T @ 1.c — 3)
x np.eye(K)) # Eq. (5.16)
24 # Finding the destination cluster
25 gamma_i_l = (e.i.T @ A @ L) != 0 # Fq. (6.2)
26 delta_i_l %= gamma_-i_ 1 # Fq. (6.3)
27 sigma_i = np.argmin(delta_i_ 1) # Remark 6.2
28 sigma_i_vect = np.zeros_like(delta_i_1, dtype=int)
29 sigma_i_vect[sigma_.i] = 1 # Remark 6.2
30 # Can the transportation be done?
31 if sigma_.i != c and delta_i_l[sigma_.i] < O:
32 L += (sigma_i_vect @ sigma_i_vect.T — e.i @ e_i.T)
# Eq. (6.4)
33 iter_change += delta_i_l[sigma_i]
34 v_changed = True
35 Remove all zero columns of L
36 iteration += 1
37
38 # L is the output label [*r:'-’in“]

G 5 5 G S Slos (Sigen 4 s £ 2y S0 (Sles (S S 55800 sanlie caglio plis

3bonsly 53 ol 35 e o digm Sl sty Slibas S sslitel (298 ) s el 2y O (NT) o3l

53155 3 92bial 1l ¢ o Sl sy s 0l e Sy 53 ) ol slilele -l 25,501
IV] i 213 b el oo 5108 iy Sllons 25 a5 il



[1]

2]

[3]

[4]

[5]

[6]

Vo) (VEF) (V) s 5 oo g0 /LS e V9
SSazis N

(e (gt gdllas Jo j5kie 4 Gl > (53,505, 5l il b o r:iJ)iH S el e ol o

Slles galy » Jolas uiopo b Koo sedss 4 4dx S5l by Jlisl Dlles 5385 ca)ls b o um 22 61
sl sobhes LB s oslety () Sl (suadse b ol 5l sslinnl b sl Gl eoleting s8N (sl (o e
(b onl suse p Ao 5 (S S E s s o a5 o Sl (Sam 5 s3lunsly s
B gul gobles 5l S cul sl sl 5 ol o B s ealedy @S glenly oGl
Al 5 sl S 3l sl b (slenng 50801 sl 0l 350 4 Ol T SLS 53 S n Sl
sl sleoles (5515 51 (5,8 OBl gz sn slowi s S & a5l a3 oy oniren Cla S

el s r‘”‘r’ b e sle

&l
Nikhil Bansal, Avrim Blum, and Shuchi Chawla. Correlation clustering. Machine learn-
ing,56(1)(2004),89—-113.
L Susan Blackford, Antoine Petitet, Roldan Pozo, Karin Remington, R Clint Whaley, James
Demmel, Jack Dongarra, Iain Duff, Sven Hammarling, Greg Henry, et al. An updated set
of basic linear algebra subprograms (BLAS). ACM Transactions on Mathematical Soft-
ware28(2)(2002),135-151.
Francesco Bonchi, Aristides Gionis, and Antti Ukkonen. Overlapping correlation clustering.
Knowledge and Information Systems, 35(1)(2013),1-32.
Shuchi Chawla, Konstantin Makarychev, Tselil Schramm, and Grigory Yaroslavtsev. Near
optimal LP rounding algorithm for correlationclustering on complete and complete k-partite
graphs. In Proceedings of the forty-seventh annual ACM symposium on Theory of computing,
(2019) 219-228.
Yudong Chen, Sujay Sanghavi, and Huan Xu. Clustering sparse graphs. Advances in neural
information processing systems, 25( 2012).
Vincent Cohen-Addad, Silvio Lattanzi, Slobodan Mitrovi¢, Ashkan Norouzi-Fard, Nikos
Parotsidis, and Jakub Tarnawski. Correlation clustering in constant many parallel rounds.

In International Conference on Machine Learning, 2069-2078. PMLR, 2021.



Vo8 (VEF) (1)) s s b po /LS e

[7] Timothy A Davis. Algorithm 1000: SuiteSparse: GraphBLAS: Graph algorithms in
the language of sparse linear algebra. ACM Transactions on Mathematical Software
(TOMS),45(4)(2019)1-25.

[8] Dmitri V Kalashnikov, Zhaoqi Chen, Sharad Mehrotra, and Rabia Nuray-Turan. Web people
search via connection analysis. [EEE Transactions on Knowledge and Data Engineering,
20(11)(2008),1550—-1565.

[9] Ali Shakiba. Online correlation clustering for dynamic complete signed graphs. arXiv preprint
arXiv:2211.07000, 2022.

[10] AliShakiba. Correlation clustering algorithm for dynamic complete signed graphs: An index-
based approach. arXiv preprint arXiv:2301.00384, 2023.

[11] Vijay V Vazirani. Approximation algorithms, volume 1. Springer, 2001.



	مقدمه
	پیش‌نیازها
	روش تکراری پیشنهادی
	فرمول‌بندی ماتریسی از مساله‌ی خوشه‌بندی همبستگی
	عملیات انتقال راس بین خوشه‌ها
	پیاده‌سازی ماتریسی از روش پیشنهادی
	نتیجه‌گیری

