N 2l oyl YA Sl ) oylads v ol 5 olKiSls By (i dloee

S5 dan o Jolewis pbww pd ) i Sduo (B9,5 glos]
@L»}RUL; Mdu)‘

skl T LbLL sese i) Lulis S ol cules iye

shahamatkhah@gmail.com - )| 51 - laol - jpd es axly oMl ol5T olSiils = FaanalS g 5y (wdige aSiiils —)
tabatabaei@iaukhsh.ac.ir - )| 5| - Lol - o ed 0ty (oMl of5T olStiils — SgualS 5 5y oo 0aSiils -Y

93 eslord o1 g b PS5 S T heltiz gl 51 T st o055 glon] e (ol 53 toSy
b i Lo (6 oS4 yo (51 5o5 Ll o fole sl posd 5 09,5 o2l Slowiay ellics ¢ s oo 428,5 JLa5 5 05,5 oo dlac]
Gl o295 Elon! s o loud o 35 2ol JLs Lo L7 ocger blo)l afes 5 L b Jale s bL3 L ilonss (58«55, 55 b
Y L enl Gl 4z b taslond pomie ¢ 3B b T e (6 T 4 o s S0 6l (e ()b koS 4 00l 53 sla Jale
ooyt dinge Jlade izren (Cloa izl Sl da Jele (J 1S by ez p ) s (8955 glozl a4 ol 1 S

s oo las |y eolpiin By, 2l goae slagiluad culoada il (ol o Slee alis SO (0,5 aieS gl o IS

S puSadpo (SIS (o298 loxl ) p i lox] w6 S 45 10 Slapin ( oleaiz slapiug (guudsS sbrojlg

Leader-Following Group Consensus of Discrete-Time
Fractional-Order Multi-Agent Systems with Time-Delay
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Abstract: In this paper, the leader-following group consensus of discrete-time fractional-order multi-agent systems with time-delay is
studied. At First, two groups are considered. Then, the problem is extended to arbitrary number of groups. The agents are considered
as discrete-time fractional order integrators with input time delay. The interaction between agents is described with a directed
communication graph with fixed topology. The group consensus problem for the considered agents leads to asymptotic stability analysis
of a discrete-time fractional order system with time-delay. Based on this idea, the necessary and sufficient condition to reach the leader-
following group consensus in terms of the controller gains of agents is extracted. Moreover, the optimal value of the controller gains
is calculated to minimize a special performance index. Numerical simulations show the performance of the proposed method.

Keywords: Multi-agent systems, discrete-time fractional-order systems, leader-following consensus, group consensus, fractional-order
integrator.
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