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ABSTRACT

During the very last decade, people have been spending lots of time working with social networks to
interact with friends and to share information, thoughts, news, and etc. These social networks comprise a
very important part of our daily lives. Along with the exploitation of the development of social networks,
finding influential individuals in a social network has many practical functions in marketing, politics, and
even control of the diseases. In the present research, a novel method called the dynamic generalized vulture
algorithm has been proposed to solve influence maximization problems. Regarding the fact that in real
world social networks own very dynamic and scalable nature, through our proposed algorithm, we have
considered two important criteria which have been rarely taken into consideration in previous projects. The
first criterion is due to the network structure change during time pass and the other refers to scalability.
The suggested algorithm was measured considering standard data sets. The results showed that the
proposed algorithm has been more scalable and has had higher precision in locating the most influential
tops in such networks compared with other algorithms due to the reduction of search area and using several
different mechanisms during navigation and optimization, balance creation and moving through these
stages.
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Input:
Dynamic Network G,
Timestamps T
The size of seed nodes k
Probability of influence node A;;
Output:
Seedset S;att=1,2,3...,T
Create an initial population
Update the initial population with a local search
Update local solutions with global search
Select best fitness solutions
Repeat steps 2 to 4 until reaching the stop condition
Update the final solution
Calculate the influence spread of the solution in step 6
with the diffusion models
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Input:
Dynamic Network Gt
Timestamps T
The size of seed nodes k
Probability of influence node A;;
Output:

Seed set S;att=1,2,3...,T
fort=1to Tdo
G —G;
foreach v e V,do
C < Calculate all nodes reachable from v in G.
P «<Pruning and indexing(C)
Set S; < Proposed DGVA (P)
Extraction and storage
return Seed set S;att=12,3..., T
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Input:
Dynamic Network Gt
The Set of Seed Nodes A,
Number of Monte-Carlo simulations MC
Probability of influence node Ajj
Output:
Average Number of Nodes Influenced
1 spread =0
2 repeat:
3 T« False 1: Has The Propagation Ended?
4 A«— Ay  A:Active Nodes
5 B—A B: the set of nodes activated
6 while not t do
7 nextB «— @;
8 foreachn € B do
9 for each neighbour m of n ,where m ¢ A,
do
10 with probability Aj;, add m to nextB
11 B <—nextB
12 A—AUB
13 if B is empty then
14 17— True
15  Spread. Append(Len(A))
16 until MC

17 return mean(Spread)

Input:
Dynamic network G,
The size of seed nodes k
Set of Candidate Nodes
Set of Seed Previous
Output:
Seed set S;
Initialize the population
while (stopping condition is not met) do
Calculate the fitness function
Find First best category
Find Second best category
Update the p1
for (each Initialize population) do
Update the F
Sg«Select Random of the Best categories
10 if (|F| = 1) then
11 if (p1 <rand) then
12 Change of the vertex with the least
number of children.
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! Independent Cascade Diffusion Model
2 time-discrete
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13 else
14 Change of the vertex with the highest
input degree.

15 else (|F| < 1) then

16 if (JF] <0.5) then

17 if (p2 = rand) then

18 Merge Sg and population; then
Update based on the degree

19 else

20 Merge first and second the best
categories then Update based
on the Betweeness

21 elseif (JF| = 0.5) then

22 if (p3 = rand) then

23 Merge Sg and population; then

Update based on the degree
24 else
25 Merge first and second the best

categories then Update based on
the Closeness
26 Return Seed set S;

* Local Optimum
2 Homogeneous
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