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Co s¢ dao tao: Hoc vién Khoa hoc va Cong nghé,

Vién Han 1am Khoa hoc va Cong nghé Viét Nam

Noi dung: Noi dung nghién ctru cua luédn an da thu dugc 3 dong gép mai sau day:

1) Nghién ctru mé hinh lan truyén ma déc SIQR phan thir véi dir liéu mé st
dung cac khai niém dao ham Caputo-Atangana-Baneanu phan thir mo va tich
phan Riemann-Liouville Atangana-Baleanu phan thir m&, chimg minh su tén
tai va duy nhat clia nghiém tich phan m& cia mo hinh lan truyén ma doc dé
xuét va thuc hién mét s6 mé phong so.

2) Nghién ciru mé hinh lan truyén ma doc SE;E,IQR phan thir dua trén mang
voi ham lan truyén xac dinh boi cac luat mo va ching minh mét sb tinh chét
dinh tinh ctia m6 hinh nay nhu tinh duong ctia nghiém, hé sé 1ay nhiém thir
phat Ry, phan tich d nhay cta chi sé ngudng R, ddi véi tham sb, su 6n dinh
tiém can dia phuong va toan cuc cua trang thai can béng khong c6 ma doc Py
va tinh ré nhanh tién tai Ry = 1.

3) Nghién ctru mé hinh lan truyén ma doc SIRS phan thir dua trén mang c6 diéu
khién v6i ham xtr Iy mi doc bdo hoa va bai toan 6n dinh hoéa cho mé hinh
nay dua trén hé mo Takagi-Sugeno phan thir lién két véi cac két qua dat
duge gom tinh duong ctia nghiém, hé sé lay nhiém thir phét Ry, phén tich d




nhay cua chi s6 ngudng Ry dbi véi tham s, tinh én dinh tiém cin cia trang
thai can bang khong c6 ma doc Py, tinh r& nhanh lui tai Ry = 1 va mét sb diéu
kién du dang bat ding thirc ma tran cho tinh 6n dinh héa cia trang thai can
bang khong c6 ma doc Py.
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Contents: The thesis has main contributions, including:

1) Study a fractional SIQR malware propagation model with fuzzy data that
uses the concepts of fuzzy fractional Caputo-Atangana-Baneanu derivative
and fuzzy fractional Riemann-Liouville Atangana-Baleanu integral, prove
the existence and uniqueness of fuzzy integal solutions of the proposed
malware propagation model and illustrate the obtained results by some
numerical simulations.

2) Study a fractional network-based SE,E,IQR malware propagation model
whose transmission function is determined by fuzzy-rule base and prove
some qualitative properties of the proposed malware propagation model such
as the positiveness of solution, evaluation of basic reproduction number Ry,
the sensitivity analysis of Ry, w.r.t. parameters, the local and global
asymptotic stability of the malware-free equilibrium P, and forward

bifurcation analysis at Ry = 1.




3) Study a controlled fractional network-based SIRS malware propagation
model with saturated treatment function and its stabilization problem for the
proposed malware propagation model based on fractional interconnected
Takagi-Sugeno fuzzy system. The obtained results consists of the
positiveness of solution, evaluation of basic reproduction number Ry, the
sensitivity analysis of Ry w.r.t. parameters, the local and global asymptotic
stability of the malware-free equilibrium Py, backward bifurcation analysis at
Ry = 1 and some sufficient conditions in form LMIs for the stabilizability of

the malware-free equilibrium P,,.
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