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Introduction Research 3: Analysis of periodic positive systems

Interconnected positive systems with constraints are crucial in modeling and analyzing complex Periodic piecewise positive systems without delays:
real-world processes, such as transpo.rtatlon net.works, blolooglcal sys.tems, fanfj .ecgno.mlc £(t) = A(D)z(t) + B)u(t) .
structures. These systems ensure that variables remain nonnegative, reflecting realistic limitations
like resource availability or physical quantities. Understanding their importance enables where A(t) = A, and B(t) = By
researchers and engineers to design robust, stable, and reliable solutions that meet practical when t € [ti 10)-1stiow)
requirements while optimizing performance. |
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Saturated positive systems

Periodic piecewise positive systems with constant delays:
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o .-,-;1‘___' _______ Theorem 2 N/A N/A N/A N/A 8.300 8.300

n el " Theorem 3 0.001 1 1 1 7.500 7.5192
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&(t) = Ax(t) + Bsat(u(t)) T rectangle Comparison of upper bound of the

lifu, > 1 o N ::'f;': 1 Continuous Lyapunov functional Discontinuous Lyapunov functional input-output gain
- N\

sat(u;) = q i 1? u; € (—1,1) T B. Zhu, J. Lam, X. Xie, X. Song, and K.-W. Kwok, “Stability and L1-gain Analysis of Periodic Piecewise Positive Systems with
—1lif w; < -1 \ : Constant Time Delay,” IEEE Transactions on Automatic Control.

Domain of attraction with different Lyapunov functions o
Invariant hyperpyramids: .
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