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Abstract

Elliptic interface problems widely exist in scientific and engineering fields such as composite mate-
rial mechanics, multiphase flow, biological fluid dynamics and porous medium transport. The es-
sential characteristic is that the computational domain is divided into multiple subdomains by in-
terfaces, where jumps occur in equation coefficients, solutions or their normal fluxes, resulting in
low global regularity of solutions. We systematically review the mainstream numerical methods for
solving elliptic interface problems, which are classified into two categories: traditional numerical
methods and meshless machine learning methods. Among them, traditional numerical methods are
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further divided into fitted mesh methods and unfitted mesh methods. For each type of method, we
elaborate on their core principles, technical characteristics and representative research progress.
Finally, the current research status in this field is summarized, and future development trends are
prospected.
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2.1. EHC M BIE 75 %

AT C RS 5 92 SR T SRS [ B TCI0 55 F T T ™ R E B, AT R Bk DX 3 A A s A 120 s X
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2.1.1. BRxTHEE

A B 763 (Finite Element Method, FEM ) SK g tH [51 7 1 ) B fe 22 IO HEZE . AEIERC AR R, 0 230
I o T S B AR 8. Bramble 45 A [9]4 tH—Fp 5l iy IX 38Uk [ 51 ) /L FEM, il 2 10 i
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2.15. BEEMIEGFEES
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2.2.7. BAbIEER ML 5
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3. TMIEHEEEIFE

TR T EAURKAIE =, SEA RS A, & T w2 A% . A Ak 5 v 4 5 i v

DOI: 10.12677/aam.2026.156277 199 I3RS


https://doi.org/10.12677/aam.2026.156277

RN

3.1. YREEMEME

YIFRAS B0 2 X 4% (Physics-Informed Neural Networks, PINNS)FI ] [ shi i+ 5 5 fik 2, ek s
AR WA S S, SEIUE MG AR, SZUREE Ritz AR K, Wang 55 A\[29]%0t T
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BT R R o + L 4R R PP SR ek B, AT R ST [R] 0 ke AR SRR PRI A s SCHR[BLIEE Hh T IR FE R UL A
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33 HFEIF*.

I T 8 IO 5% 1) ST )RR A 7 2 B LA 2 R, ER 22 I RESRTRR E I ST Ir) R A, 4
K s KA, AR SR 1 SR A AR O ST RN, D R T IR IR A R
CR AR o A1 IX I A, TR MR A P N 4 N RS T 3 RS, SZURFE S T 4% (Deep Op-
erator Network, DeepONet) [4015200, Wu &5 N[4114 X 35k 7 #7775 5 DeepONet #H&E &, #e i T A HIH -+
W2 (I0Net), & 1T T S50 B F 1 [ RV SR A s Bi Z5[42]32 H XI-DeepONet, #4 7K T 45 s AU E NHIN
B IRV SRR E-T U, —XIIZRTSE 2 250, AR S PR HERE
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T PR AL SR 2 5 93 DA FL 5 A F B IR Mt % T 2 S T It o 5 4 1) ST 47 PR M T 4 2 1A,
S, S ST 1 S PSR AR, T I B . BRI, IR E e W B R B RS R I 4% (PINNS)
St AR B AR s BEHUERE 7 VR (RFM) LT 36 50 0 & B s B2 ST 3y i o o K B o T e )
PIGRREAS, BRI T Hofe TAE MR b 732 S
4, BRIFESTEE

X AR (B T ) R ) ERBE TR T RGO H, SE R 1 R ZRIE AR T RS
LS - P - RAGTEIRS " MIBORES 2, RARIGE I 2L TS AL PR ORI, F7 T Ak 2 SR 5500 Py
PE BRI ZESR, AN PR SR EES % .
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Table 1. Comparison of mainstream numerical methods for elliptic interface problems
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