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Abstract
second-order multi-agent systems (MASs), this paper proposes
two continuous-time distributed algorithms. Based on the KKT

For the distributed resource allocation problem in

(Karush-Kuhn-Tucker) optimal condition, the constrained state
of each agent is ensured by applying the information of the local
inequality constraints and its gradient in the first proposed
control algorithm. Different from the previous gradient method,
the second proposed algorithm consists of two parts: a consensus-
based gradient descent algorithm and a fixed-time convergent
projection operator, in which the projection operator plays a key
role in ensuring local inequality constraints and the optimal
solution of the distributed resource allocation problem is
guaranteed by the gradient descent iteration. The above two
proposed algorithms with constant control parameters is
initialization-free. Based on convex optimization theory and fixed-
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time Lyapunov analysis, the asymptotic and exponential
convergence results are given for weight-balanced directed
network, respectively. Finally, the effectiveness of our proposed
algorithm in one-dimensional and high-dimensional resource
allocation problems is validated by several simulations.
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initialization-free, projection operator, consensus-based gradient
descent algorithm
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Table 1 ~ System parameters in case 1
Agent a1 aio a;3 TR LR d; z:(0)
1 2 3 0.5 [20, 40] 45 40
2 1 4 1.5 [25, 35] 40 24
3 0.5 5 3 [35, 50] 25 35
4 1.5 2 1 [25, 45] 35 45
5 1 3.5 2.5 [30,47] 30 28
6 1.5 4.5 2 [28,42] 40 50
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2 2

x x
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20\ /x5, +1  204/a3,+1
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f4(w4) — ln (6_0'0514'1 + 60.05Z4,1) + xiJ_,_

—0.05 0.05 2
In (G T42 | @ 14,2) + 3o
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