ifioqujiwus MINANEMADITMULATMTDDNUULTIAIUANTDITS U
Winnannddmniawlsdumunm

v a

Jiilon WA 35y

3 ayan Ussanqu jiiiia (adamand)

AmeNITHMIAUTAMY  5d.a5. Dosned loamind  onsdinlSnundn
.05, g aamnld 91M3IRIFTNITIN
Hel. a3, suad 15addsiiena  ensdnSnmsn

UNANYd

ﬁhﬁwmﬁwu%ﬁmvléiﬁﬂ‘mﬂiymmﬁmswﬁmﬁmmwLtasmsaammué‘hmmu
gosssuudunaniinmirulsfumuna fuusn nldinson Toymmsiadosnw
B Aituiushniag dwsussuundunaeliuiuoun Afidmie mlsdumuom
uwnuduiig wagmssumuuoylidadu ulsiumuna fuiides i ldinson fam
Wigsmwuunanimas dmsuedemolssamsiadiunats fuduiaulsiumanm
Lm‘uﬁwLtazﬁﬂﬁ%’umiﬂs%juﬁﬂﬂ fufiam i ldinsontiymeaaiosmwamsinlss
LANTTE UL UMW LITUMNDMLDU T MITuMuLDDd A llEadw
s lfengiiadormuanimdnenhedmsy ssuulaniameuaziunars wunlium
wouiudeulnnediu fuitd nldfinson flagnuadoynmudnysol dmsulssianaes
ssuuiae siaflunars fudmhalsiumuna lasmsas fadiulayuev-anaev
anlna uuﬁugmmm%ﬂﬁﬁwﬁqaamu PnfumylSulyunaiazeuing damunahdud
n¥a uiu aaumsnafianes eulmadosmwluidin wasinllinnniwanuisviifiey
it i ldimsanilaymaes W@igsmnuusanima dusueemolssamsiau
nanabiusinenfudimhaulsfumanaunig wagilaidunseduuunntyli lasdiited
fuaeiiinuniya lidnfludownoyiiuglduas lideamstoyasyiiuioeeiinin
dunanlasyadusesnuifeitaodlumsdnmasousnmelddounlinesnmirigauas
shmbadiunan delinintuitadiunssduluiilinelésumsimsanmnen ldgndn
s lwandTeilasnamsdnmuuhmdnmsadesnmiiu

iv



Dissertation Title Stability Analysis and Controller Design of Neutral Systems

with Time-varying Delays

Author Ms. Wajaree Weera

Degree Doctor of Philosophy (Mathematics)

Advisory Committee Assoc. Prof. Dr. Piyapong Niamsup Advisor
Prof. Dr. Suthep Suantai Co-advisor
Asst. Prof. Dr. Thaned Rojsiraphisal ~ Co-advisor

ABSTRACT

In this thesis, we investigate the problem of stability analysis and controller
design of neutral systems with time-varying delays. Firstly, we consider the delay-
dependent robust stability problem for uncertain neutral systems with interval time-
varying delays and time-varying nonlinear perturbations. Secondly, we consider the
exponential stability problem for neutral-type neural networks with interval time-
varying delays and generalized activation functions. Thirdly, we consider stability
problem for a class of Lur’e systems with interval time-varying delay and sector-
bounded nonlinear perturbation. We analyze the global exponential stability for
uncertain neutral and Lur’e dynamical systems with some sector conditions. Forthly,
we consider the problem of absolute stability of neutral type Lur’e systems with time-
varying delays. By constructing new Lyapunov-Krasovskii functional, matrix-based
quadratic convex approach combining with some improved bounding techniques for
integral terms such as Wirtinger-based integral inequality, new stability condition is
much less conservative and more general than some existing results. Finally, we
consider the exponential stability problem for uncertain neutral-type neural networks
with interval time-varying delay and generalized activation functions. The discrete
delay is not necessarily differentiable and the information on derivative of neutral
delay is not required. To the best of our knowledge, this is the first study under these
conditions on discrete and neutral delays. Furthermore, a new activation function
which has not been considered yet in other literature is proposed and utilized to

reduce the conservatism of stability criterion.



