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To whom it may concern:
Review of the PhD dissertation of Ms Ainakeyeva Nursaule Zumatkyzy

Thesis: Modelling the dynamics of thermoelastic structures in graphs

The thesis addresses an important problem of mathematical modelling of the dynamic behaviour of
thermoelastic structures, investigating boundary value problems on graphs describing the effects of
various thermal and mechanical loading applied to multi-span rod systems. The consideration is focused
around the uncoupled thermoelasticity. The method is first developed for a thermoelastic rod, including
initial and boundary value problems, then being generalized to graphs. The approach leads to construction
of associated fundamental solutions, relying on the methodology of generalized functions and integral
transforms. The obtained results allow explicit analytical solutions for of a wide class of boundary value
problems, including those for 1D multi-span rods and star graphs, with both Dirichlet and Neumann type
boundary conditions studied. The proposed analytical approach is accompanied by the associated
numerical implementation in the Mathcad package. Multiparametric analysis of solutions to boundary
value problems for various ranges of frequency and thermomechanical properties is carried out.

The thesis provides a substantial contribution to the field, presenting an original approach conducted by
the candidate. The results obtained are of clear interest and significance for the area, allowing explicit
solutions to a class of boundary value problems. The thesis is well-written and clearly structured, containing
a good number of numerical illustrations of the approach.

| am pleased to endorse the thesis of Ainakeyeva Nursaule Zhumatkyzy for defense to acquire the degree
of the Doctor of Philosophy (PhD).

Yours faithfully,

Dr Danila Prikazchikov, PhD, FHEA,

Reader in Applied Mathematics,

Program Director for Mathematics and Data Science,
School of Computer Science and Mathematics,

Keele University, UK
E-mail: d.prikazchikov@keele.ac.uk

Keele University
Staffordshire
ST5 5BG UK

; T: +44(0)1782 732000
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ITo mecty TpeGoBanus

Penenzns HAa KaHIHAATCKYI0 AHccepTaumio r-ku AlinaxeeBoii Hypcayae KymaTkoBHBI
Tema aucceprauuu: MojeHpoBaHHe JHHAMMKH TepM YIPYTHX KOHCTPYKI[HH Ha rpadax
Huccepranuss  MOCBAIeHa  aKTyaJlbHOM  3ajaye  MaTeMaTH4YeCKOoro - MOAEIHPOBaHHUS
JIMHAMHYECKOTO TTOBEICHHUS TEPM yIPYTMX KOHCTPYKLHM, HCCIeIys KpaeBble 3a/1a4u Ha rpadax,
OTMCHIBAIOIIUE BIMAHAE PA3IMYHBIX TEIUIOBBIX H MEXaHHYECKUX HArpy30K Ha MHOTOMPOJIETHEIE
cTepikHeBble cHCTeMbl. OCHOBHOE BHMMaHHE yJEJIEHO MOJENM HEpa3BA3HOM TEPM YIPYrOCTH.
Meroa cHavana pazpabaThiBaeTcs [Uis OJHOTO TEPM YIPYToro CTEPKHs, BKIIOYas HayalbHbIC U
KpaeBble 3a/1aud, a 3areM obobmaercs Ha rpadsl.

[IpeanaraeMsiif MOAXOA TMPHBOAMT K IIOCTPOEHHIO COOTBETCTBYIOIMMX (yHIaMEHTATbHBIX
PEIIEHHH ¢ HCTIOJIB30BAaHHEM METOI0B 0000IIEHHBIX (GyHKIHI ¥ HHTET PATBHBIX IPE0Opa3OBaHUM.
[TorryyeHHEBIE pe3yibTaThl MO3BOJISIOT MOJMY4YaTh SABHBIE AHAIMTHYECKHE PEIICHHS [IUPOKOro
KJIacca KpaeBhIX 3aJ1ad, BKJI0Yas OJJHOMEPHBIE MHOTONIPOJIETHBIE CTEPKHH H 3BE3YAThIC rpadsr.
PaccMaTpuBaroTCs Kak KpaeBble yciioBHs Tuna Jlupuxie, Tak B Tuna Helimana. PaspaGoTaHHbIH
aHAJTHTHYECKHH TI0IX0/] COTPOBOK/IAETCS YMCIEHHOM peann3anuei B nakete Mathcad. [Iposeagn
MHOTONapaMeTpHYEeCKUH aHalIi3 PELICHHH KpaeBbIX 3a/1a4 Ui pa3IM4HbIX 1Hana30HOB 4acToT H
TEPMOMEXAHHYECKHUX CBOUCTB.

Juccepranms TpeacTaBiaseT Co0OW 3HAYMMBIH BKJIaJ B HaydHyl 001acTh, JAEMOHCTPHPYA
ODHTHHAIBHBIM aBTOpPCKHM momxod. IlomydeHHBle pe3y/ibTaThl NPEACTaBNAIOT  CoGOMH
HECOMHEHHBIM HHTEPEC M BaXHOCTH I NaHHOH 0651acTH, IO3BOJIAA MOJy4aTh SBHBIC PEIICHHA
psga KpaeBbix 3amad. Pabora xopomo HamWcaHa, JIOTHYHO CTPYKTypHUpOBaHa M CONEPKHT
JOCTATOYHOE KOJHUYECTBO YHCICHHBIX HUTIOCTPALMM Npe/iaraeMoro MeTo/1a.

C yJIOBIETBOPEHHEM IOJIEPKUBAIO KAHAMIATCKYIO aucceprauuio AkMmHakeeod Hypcayne
JKyMaTKOBHEI K 3alllATe HA COMCKaHKe y4EHOHU cTeneHy JokTopa dunocoduu (PhD).
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JIOLeHT NpUKJIaTHOH MaTEMaTHKH,

Hupextop nporpamMMsl « MaremMaTika ¥ Hayka 0 JaHHBIX»

[IIxona KOMIBIOTEPHBIX HAYK U MAaTEMAaTHKH

Kunckuii yauBepcutet, Benmukobpuranus

E-mail: d.prikazchikov@keele.ac.uk

Keele University

Craddopamup

STS5 SBG, Benukobputanus

T: +44(0)1782 732000

keele.ac.uk




