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2- Viral marketing
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1- Seed
2- Linear threshold model
3- Independence cascade model
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1- Mixed integer programming



A cdllie sl (angd (gya0l 0,505, K

ol 45‘)‘ L“C)j J> ‘_g|)4. Ga.lw ‘_gL(bu'Z;j) 9 Al W) L&Lc ngla.wso ‘_g)'.l)mlj);‘ JBL...A
O ygods |y alinse KKT Loyl 5l oolanl b aS el o] cosdaisbin gla by, 5 (SO .ol
ot o Al a5 col solinul LB Sley Uos, ol il oS mmagils o S
Ol 9 asls e slatg) 4 ladlhae (S asl 185 Yoed aS kg oo
s P Vg Al oo 5 ihae 3o p (e Slaghg, o (S 0 [V g Pl wlasls
oS o o 1y alies VY] 55 B aigss 1Y 501 o] wlasls s oSl g, 4] 4
qredlie) (elawgd Plas p olz (5970 S0 33,5 (o) Sansl 802 93 118 o altse

S 1, D] (U sloig,y g o p)lS
e 2,y slas o asis o il dng Alas Tl il 758 poy dllie ol slags o
3 25995 Sl yiite (] ;0 a5 085 o suJge 8 (orawss (s Al Joe S B o
S o bl SeeS il b (Blg ALl s (g9, ) (g, 9 Joe 0,Sdee Sl il

Slos,Sog) 51Ol )0 a5 3,5 oo il Joe Jo sl 4325 5 (e 333 B9y S e
L)l 8l iz (g9, gy o hes ol I 09 o solaiiul 02 55N & s (g1 AL

dz0g gl S ads clanl Al Gyl 095 YIS o jls wad aS o 50 s o) S0
g bl cude Jd lgreay 1) elonx] A lacl 5l golaws 1) o ls (gogame Sl
wlilie l anngs a3 50 331 ol Bk 5l Sl b wS e 6 8 by g (s,
Sheolaws g ams oo plonl caie Slids of ade (5,0 o B bl o (@b 09,8 S
o Ll o] g yb 5l site bk b oS o ol it 4 olgreas 1) aSis glacl
Syl 8 € Jleded b € grie Jd» Cicin b Consg an 5l G o )5 e (Sl
Condg sy 2l oo QLGN ghie 3y g Sy lgasay a5 wgh) a5 Conl G 2 (258
3 g S sed s Sley 381 LG U ol camsg g clils ainles aie Jld g cuie Jled
L3l e ciwgs dlasl, b aS e (1l 4y oS oo oolitsl a3 glatin] Joe 5l 5b dxwgs

1- Constraint qualification conditions
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Abstract

Social networks have a great role in viral marketing by which, a company
selects a few influential users as seeds to introduce a new product with the
hope that the influence is cascaded throughout the network within a finite
number of time-stages. This paper addresses the problem of spreading
influence in a competitive network in which the users are affected by both
positive and negative propaganda. First, some users are selected as seeds by
the leader, and then, the follower, with the full knowledge of the leader's
decisions, selects some other users as negative seeds. Afterwards, the positive
and negative influences spread throughout the network. The leader's objective
is to maximize the number of positive active users. However, the follower's
objective is to minimize this value. First, the problem is formulated as a bilevel
programming model, and then, an exact decomposition-based algorithm is
developed to solve it. Computational results evaluates the performance of the
proposed model and algorithm on some instances taken from the literature.

Keywords: Spread of influence, Social Network, Bilevel programming, Exact
decomposition-based algorithm.
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