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Abstract: The wavelet theory shows very unique time-frequency localization and multi-resolution analysis ability in signal
processing and function approximation. The wavelet basis function has excellent mathematical properties such as
orthogonality, compactness, low-pass filtering and interpolation, which endows the wavelet analysis theory with great
application potential in the fields of computational mathematics and computational mechanics, and creates new

opportunities for breakthrough development in these fields. Since the 1990s, a large number of studies have proved that the
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numerical method based on the wavelet theory has very obvious advantages in solving differential equations, but at the
same time, have exposed some limitations of numerical calculation application caused by the wavelet basis function itself
and its unique approximation method. In order to promote the innovative application of the wavelet theory in the fields of
computational mathematics and mechanics and provide researchers with a new research perspective, the development
background of the wavelet analysis and the research history of methods based on the wavelet theory were reviewed, and the
numerical method problems were emphasized and the research progresses made in recent years discussed. The conclusions
and comments may provide a meaningful reference for the further development and improvement of quantitative
mathematical solution methods based on the wavelet theory and applications in mechanics as well as solutions of a wide

range of engineering problems.

Key words: wavelet analysis; multiresolution analysis; mechanics problem; irregular domain; strong nonlinearity; high-

order differential equation
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8 /NA RERAE® (x) (o) WA G 53— T3 1T, AR Ox) s K, RV T7 5 I 07 R A AR D3, Ul g
By A RS R R A 0035 R BRI AN AEAE MR I TR, R 2 BOR i BRI S (H K (8) AT LR
T RRER 22 OCo) ANEARIS TR T 15 22 ), 7] S 38 A0 T 30T AL g e o), 550 T G 925 0 P ) 42 AT 1R 25
() KB OR T FEER2E OCx) AT A XS AR /N A3 T, DA T 5 350125 8 A 2850 P AR e o e 1 EL AR [ L 3 — 7
LRAE 1) RS e mP T HE )T L85 AR T30 2 A E R 5, B LA 2 ) 194 [ 850 D A O 4 ) o figp AN P 0, 5
AR P R et 35 DX ) TR TR R R At ) FE AR AR, 00, 27 N A —RPESA T, AR A i B B Ay Ak
22 0(x) = —L[i#(x)] = {N[u"(x) + it(x)] = N[u"(0)]} = —L[ia(x)] = N[aa(x)], BPXFTZPE R, 75 72 1055 25 FARR T 3T
TR 22 () 175 YT LUl () TG 5%, T AR AR Jh DAY 90 T2 PR T3k — s DAY ) L ) A 7, e B e v T 1 R
S 7 T P [ R

Wb, XA (8), 415R T Galerkin s WG4 Jr sl fit, WA HIE [ mGoN| Y awhio|ax 4L
FFR Gy, SRR H X E LR AR Y. R YR 3 7 N O — R BRI Sl R pRIOC R ), SR TR B
PP, FEAET Jeib AT Taylor e FFHE AL R — B BUR R AR L MR IR B B A TR A, P I, 7SR A v S 20X —
Taylor JR& ¥ (IS SICHE T LA ST 5 . %11 FE 1 S0 A S5 19 8 S E 28 /N R R /N Galerkin 7 25 T
F X —REIC N ZE T, KA BT R AREA O RS I AS /N L pR S LS8 3 F R BB RS i (T A
(A RO TR, TR B B R X T 2 YR A SR SR R A ek ), o fi AR /NG Galerkin Jy 3 E A AL B, i
TS AR AR S I RSt b )38 FHFE LA R A L.
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