Advances in Education #{H#/%, 2025, 15(2), 516-524 Hans X
Published Online February 2025 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.152270

#HF, BISSBRREMS: MHiHE
HERIEHFENRBSE®RM R

BIRRR - LEER
WK Hes 5 RGR AR, iR BEATT

Wehs HiA: 20254F1H11H; FHE®: 202542 H12H; KA HM: 202542 H20H

wm B

FXEBEUMBHBEAEDAF], BRERADTEFENE. BETEURR - LRESHTHA, X
BB FRERET AR RS, NEEARSPTTRFTHRNT . BRI THES, Rl
AT R FREH R, ERFNELE, B EHRRT R BRI RARGIAR S, £
A RES K I EE BT IR R BRI BOR KR, AMATRRREARD SR e R . 7ECRBETT
T, BRATESRY —RIISGETREFETE, W SIHBHRFRROER T BRERESEE, &
W KB, BENPHI=F S NEREM, FRERBELBRP RIS, BRIIE, FRBPHEH
BYERES). ARXBENTHEFREHFRIMEESE, HHTHEHFEHE, Bt ELBREERME,
MARBERE T, REREHERE.

XA
MONES), SEREE BHERE, QIFREH

Deep Integration of Teaching,
Research and Practice: Strategies
and Practices for Optimizing
Computational Mathematics
Teaching

Muyassar Ahmat

College of Mathematics and System Science, Xinjiang University, Urumgi Xinjiang

Received: Jan. 11t, 2025; accepted: Feb. 12t", 2025; published: Feb. 20, 2025

EG|I A BERIUR-LEER. B BTSSR RS I SR IR B R SRS S SEE T ). B R,
2025, 15(2): 516-524. DOI: 10.12677/ae.2025.152270


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.152270
https://doi.org/10.12677/ae.2025.152270
https://www.hanspub.org/

Abstract

This paper takes the numerical simulation of wave equation as an example, aiming at some existing
problems in the teaching of computational mathematics, such as the disconnection between the cur-
riculum, the latest advancements in scientific research and the deficiencies in practical teaching,
further proposes some optimizing strategies for teaching technique of computational mathematics
through in-depth analysis of teaching content, teaching method and the research-practice combina-
tion. In terms of teaching content, introducing the latest scientific research results and the most
cutting-edge technology enables students to remain informed, and laying the foundation for their
future academic research. In terms of practical teaching, the importance of the combination of prac-
tice, teaching, and scientific research is emphasized by introducing a series of practical teaching
methods, such as introducing the latest scientific research experimental designs and extensive col-
laboration between educational institutions and enterprises, in order to encourage students to find
and solve problems in practice, and cultivate their innovative thinking and scientific research abil-
ity. The purpose of this paper is to provide useful reference for the teaching of computational math-
ematics, promote the deep integration of teaching, scientific research and practice, optimize the
teaching methods, and improve the quality of computational mathematics classroom teaching.
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1. 51§

THEECAE N E G 5 ST R, B H 2t 2. EAORHET SR AL 758 R TR
H, BAETEEAR, SFFE SRR AT EGRER[1]. 208, RSB DT 8 IR IE 3
FLARD M =RAER, AT EACAEEA T SCIUEA TR R S AR G 18 2 Phi. Bln, Zar#es
AUBA AT AL O RIS SR = F A B BN B RBESIN BT HOETIERON B — 55
RGP R IR B 5 BT, BORBIBE . SEERN I SRR A LA &, X RECAEXE
R P 2 R R M B - SEBR Rl AU e 2 rh o RIS, | T s LA N T SRR BE W, AR i BT
AAEAEME LU S bR B AR IR B4R R AR SS . BEAh, BEERMEN WHEAR R, TR ER 507
FABANWTERT, S BRI AN SR e AT 3, DUE IR A R R R o 3K e ) e % 21 e FELAS
TR PG S BRI QI3 LA SR DRI A TR, el RGHESI BT B R e 1k
N BB AR, T SR 5 22 PR B Rl L RN A 5 5%, DL er i i s i 20
FETHEEEABIIARCT, XL H AT T B e h R SR R M 2 B I IR [2]. N T O BLAE I
R, BATRERGH A BT S SCEIR RS, SRR W T SRR A

Bt BUTAISE BN S5 S HI30E IR I2 — MR VR 0, RERg (e UMM 22 22 RO R AN
QUBTRE . B SRR S &, ST o8 AR BUR 5 AT B RN sep 2, it
MHRTH PR . IXAMLAER RUL G B P A ML R R IR, S oR MR S FIR I [, A5 B
TR A BIHT DR SEERRE 0, Bt R AT A R . BOMBRELE B AL RN, E G| A P
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WHHAT RHADT M SEBARR - RIS FER AL T B MRINE B, TR BSOS A LA 7, A
SFHRALIRIE AT B TR B R RN, BRLESEEAEEC AT AR B B F T B R HY
FROBH i it TR RES BONAR IR #U2 ROR . et 2 AR R S R A IR T R iig e, e, B
SCERARLS G, AR RS TE A B R 0 SEBR R AR S, BEFRAR TR IR R K e I AN BT B 4E[3], AT
BAEGRER A EUE AR, AR TR . Fa M AN =R [4]. X —20F R R R 2 i
KRS LB A AR S, AT ARG AR AN BYERE e S 7 R e, [,
KW A RO A A B2 SIS BB TE A AR SR AR R 5 R, AR e B g 52
RIERE[S]. BRI, #. BHTS S =& 2 MR HARE, MG, JERHESDE FIR LR S B

THERCAEN AR A TR A 1932, ERFAWE TS SCBR R A AR 2 R R EAE . B
BN AP ER I SR AL T ) LR, AR IMGE . A% R R8T )5 i rh R 4%
R B A SMRE 28 QAR T A HeA O MBI SE BT 1 KEMBET, RS 17— €W
BR o BN, ZAESE T LR U A I EA Tk, 8 51N SERR RO S A 1 2 ST % R 6] R
BRI T RIS B AE B R AR QIR RE /T A A, JFR I TR A SE I SRNE (7], BEAh, S DLk
AR TR P BOR M DR 80N H K, SR TR BOR TR RO 22 A (157 21 7 58]

AL EE DM R BHEAA G, S BRI SE I . BT S SRR &, IR SR
FIRBEHANRE, RIS RIS SCER R S R T R B IR S TP SRS S5 SE R, AR R
R R A N B BRI TT %, ATt B BT E RSSO A, DU e S2 A R L
A B . FATHE N SRR B AT A, AR — RV, DL RO RE BN
7w, REAEE, WMEIRRS AR SL BRI R RS, NRE T E R E F A
RUEESNSHELENE.

2. ¥, MMANSBEASESHNEFER

AN SE R AR T RE P AR AR AR ORI BN L et s RPER DA ) RAPEDE A 1A R (AT T
HUAR UMERFITRN L. DR AE SR B 2 A G RO BRI R . s B (22
RITR N 2 SEBR, G 2% S 45 T AR FEE AR B8 SR AN TR K B AN L 152 e S48 1 B B AR d R .
SEEPR AR T AER LA, TR A LRGN SA ST T AEAR AR, A 5 SR IR S Bl B e S
R NI RS A -

HUAEHE SR BAIRNAGE T, T SE B RO #0551 38
RLRE S SN BT A HeE T, S AT DU R AR G B B AR, ORI DGR, ST iR
FREIRE I[8]. LI I N REA RO 2 IR BT AR SEBARAERE S0, (AR AT S ad B 2k FE AN
BORGUFTAIRIR TR AN, X2 — R R R R i 7 S S AT IR A g Az, A B Tl 17
A TSR THAE B RE ST, AR SRAE R ATHR MY A= 3 i AR A e B 12 SR 2«

T AN B AR R P I e 70 52, R T — E ORI B 2 B 5N 2 e 5 AL
IR, ARG RS A HEAE RN E T B RRI IR, Sh= 5SEPr N IR B, SRR DT
SRR B SEPR1)de Oy 1 B R AR, R B RISE AR SS &, R SEI I AN BB AR PO B 2

ZERARESINSE RS

HFERA KPR SR, TR S SO [ At BRYIER L iR ) 22 B T S B SRR
e 6 T REAT VELH A TS A 21, I 3R A S N2 i 6 B B DL T s P Pk Al o
N EEATS R B EAE BRG], AT R
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AR IS AT TG BRI, EX AN L T m), HREKABAAIN A 24, H
i, AEMBERPERAE R A RN B AL B — MR A BN R, R REBR R F R AN EZ TN —.
DRI AERS, MSEE A R R A MR B, TR E R I RER, XA RE R 2 DAl i R
FISNTHL, AfERRRIRN, E ik R ahslm=ah, Bl fe s A RIS . EEAUR. B
RS E R R Bk, TR BRI DURAR SRR, A DO BA T R T )5 Bl A Bl i
SRS EAT > BB 3G, 0 ELX ok 2 S o B0 AN B R S 5 T R T R AR . B
FATE A TP A T A IR AR R AL RORHEWT b IR A I B SR, s e, .
5, TR RHER RGN . A AT M AR R R, MR E MR N R 4
AAIE R . R PRI SR QB8 SOV R SR TR 2 —. B, IR M E R R
P FRRE SRR VR B TS AR B EE R PR B S SOM S P AR

BEHEAAT T, B SEG. A WIREECA BRGSO T I ) S
B A B S, (AT ANAR AR BN B 2 2 &

3. BERRTHEGES: BREINBINERHRH

For SR NSO, MR . FUEBEARIR, i sre A ae, MAWHNEC) TR AR
FORFIGUE . AW EIEH AR PIEREE, MEEK, ARSI EARED 5 A k. il HE, oF
PRI A RN, T R R E A S TR A A DO B AT TR SRR . BUTE
S 5P H AB B AR R RIT R, RIS RR AR B B HE T, RSB,
FETHE S BIEEAKT . FEE 0 R AR AR AT DABOR BT ERHR R (K20 77, 1R R AR S A thm]
PARI BN, AWt EeE TN . Bitt, B MRt 2 B A A . RS R, =
F LA AE R R -

I - SCBIPAIECE - RIS, SR AR AT LR SRR R R, O P BB TR
PR SERR IR . XA BB A R TH A AR B T ARSI T RE ), SR R IR SRR AR K BE T A
LB TR fESLECEI AT, WA BL T P BRG] S A R IR AR

3.1. FEESHEMSHEEL

o Sl PEAEMRE AR ROV BN LA B, SRBOCEAZ EANSHL(9].
o CHITIPARHERANE A T IR, 3L S I EUA SR (4 K ] R
o RSP )L b O AT AR R R B R, R BB VA A TR BT R U5 S

3.2. BIESRZEFRSEZGT

o AW MMEUE YT, nBUEELE . BUEA . BUERr S EE A
o ARIE FE R BUE AN RE L 51 A RIS e T k.
o BT AMRKEIELIER, FFAEIEHAITER . J5iE RS I BRI R AR R
FEHFAT AL AREE R, A R IR BSOS 2 P [10], IR BNIA 5 2 AL 2
ARALEF, WORAANTI S ST 8E, IR B £ 2T fE
FEARTF AR LR MR T 7 5 RE O EUE SR RIS, BR 7 i 20 . A IRTTEE kS U4k, IEmTBLSIA
— RIVEAEEL . R PR AR P EIA (1] e (8B IR T(DG) 5k AR TR IR (ENO) AR IR
BRI 4, NTT4R B8 224 A 2 R LB 4R T S RE Ty, Lh 22 A SO BB AR AR R M R B B S
FIREH, FENAAEGTHIEATE, W s S ANl - SRS A, TRt —P RN e, 5IAZ
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AL AN RRE LK Krylov 1258 77 35 e b O BUMEBOR,  DAFE B2 A 3 4 i s S R A A A
ISR, 2 A U SEARIEAE At S i IR F) SR PR A o R

LTk, EEEHEHCA TR, AMUEEEIERMEAR, EEERETARRRN R wit
BAMBEIRRAE RN . BOTORAESR B T IS TR TR, LAFE B 5 4 i B A A0 S 4R AR S R
WX AR, BAER IR ARG B AEMSCERE T, AT AR R AR AN MY A= I rh B I 5
R HEfit o

3.3. RIESSH S HEER

o 1BSHAMHMIEES . (W0 Fortran, Python. MATLAB %) SZH BT it 1 592
o PREFHHATABUN I, LI ORPITR A IR i B e EE I IE R PR AR SE 1k
o HHATHEUEAI, 153N B A, JREE T BR R R

3.4. FEROHSITR

o WEUEBHNGS REATIRN T, FIRE T SR L, FFRIR S G5 R AE SEPR N o 40 {E
o VIRAFEEAE T RS HR R ARV, BEAT T IR VR A A B
o RNEEEUE T IRAE MRS 1] R ) EE B AR R

3.5 RMASRE

o il AR RS AR AE SRR rh B 2 R VRN B e S R T A SR ABL I S ) R, DA SR A AT TR 1) LA
Rfe AT RS N FH e
o S AEBATOIRVEIR I, IREHT B AR AU S .
o RPEEANFEAEREHATIRARRE, [P RAIAEN, LUEAS GRS SO R A ME 2%
AIELE -
N HEBEATCA G BAUE R ], g BRI R AT
R BUE BT TRl S 78 WL SRR 2 AR AR[12]. RS SR S
JRWTR, MR BUE AT 78 8 2 AR SR AR N PR A FR AL FEAL I B~ &, oA IR (R R e TR
U AT AT A D TR R L, RSB RI Ty  AEf E —AD E W HAE S 52 503
Be, A BT AT RN R B AR R AR A DGR
MR IR T U R R IR 1] DY A i A FR BRI B, BRI MR U A I i DU Jed o i ) i 2
Beo HRELLT 2D MR i35 S A TR AL
@_ 2[82u o*u

preaal ¥+6y—zj+f(t)5(x—x*,y—y*),

u(x,y,()):{f(t) x=x,y=y

0 xy=3HE.
du f1(1) x=x,y=y
-\ 90 =
a (#30) {0 x,y=HE.

Horf, u R T AL BRI ¢, R 45 sS40 057 2 10 i 5 B 5« RRVRM/E " =1.9km, »" =1.2km
ko NLEVEAN f(t)=—9.6f0(0.6f0t—1)678(0‘”"#1)2 » AR R URFA I (8] R ARG D o BOE A ¢ =3 kn/s , B
N fo,=30Hz . [E 1§k 7RSI RRAEI I U AR R RO BUA 255, AR =7 R S H] 6 Bioks B2 Y
WENO %30, 1875 7 F =K Runge-Kutta-Nystrom 1% = K15 2
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Figure 1. Numerical simulation of homogeneous medium with Ax=0.005 at 7=0.4in
domain (x,y)e [(0,3.2)>< (0,2.4)]

1. 7E(x.y) €[ (0,3.2)x(0,2.4) | SEEM, A Ax=0.005 BIZEHHKIE T=0.4 FIZ
X5 I B TR ER L

MR PBE RIS I A RN 2 SRS IR R E L &, HAEI NI RE i 2 Al 1ol oL 1 4 24
A AR S0 2% 45 75 SN 7 T R B (A% F R P B v B2 S MBI 2 BT RE OBl 2o AR 4
(ERLIDUI R B AE AN IR A T (A%, IRt — D WAE AR B (I3 B L 555 O AR RR IR L i
i S e 55 BB AR, W DATRR G AR B (AR 4k« ISy ISR BILG, AT IR 5 LA b 7 IR AE
BRA BB EALIENLA], Dy i e i 4 A S 35 I8 S BV B

AT DUOAR O R B A AR RR RS 1 SEBLA AR I SR LB, iR ZIB B N et
RRIEMRSS I W e ARAEIE K F WA AR, B R S I B
B ZA ARSI RRAEOR, SRR AN S L PURR ThBE A5 58 o MR e BB AL =) B A1 mT LU
TR T RGN TT AR At 30 0T S 3 e R X DR ) A AR B, Sl N Lt R A A AT R LA
LT RER AL MTE o PREEHA IR XA 0 A X R0 XU 7 BE SR SN e SE M B AR . o8, IR
o e BUE B G IR, REAE A R A BB AU G I #5E S LB R A By SR R s, g AR
FHRHUR B B I ) P A5

4. BEBESPMRZMANZEF

FER S HE YR, KSR SRR ARl N R, W TR R AN G AR R AR A RENE
So XA AEIRTH 2 A (O SCBRE D 7 AR EEE A, [FIIN IR R RO MBI B8 B 4, IR
WX EARRRI BB R . pAh, ZEEURA B TR AR RS, iR Rl RNES
BNA S RIHAOATE S AFE R EE ST, FREE A R 5
4.1. WESSBHF BIR

FEHEERES, BASLIEMT RSB A B R . SERRHC I AR U T E B R A0l H0 A
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MTE T i8IS — RYISLERIE S, AHEFRFARIRERAE ) SR Ee /1 L BE =, I B bA T3
G hsd A SRAL 22 R R T oK. R, FEBCE B HARES, RLF8 5 2% 8 SEEREUE (MR RO R, B IR
FH SN B EAE[13] [14].

4.2. BASIMIRIEE T

AR BT R A EEAL, R SCIISKE SRS SCHE . ERCARE T, NITE 2 R AR 51 40
TERL, RERMITECR . RIS BRI B 4E R N URRE LT b e AERREE T SIAA R RIS 6], LUK
T AR N2 (IR S A6 55 T i, BEMS (45 252 A A 2 >0 IR IR rh 42 e 2 B0 BT IO RHIE S R AN SR BT 1%,
BET RS FRAATT R R RE 1 AN BHT RS

43. A SIERHF

KA KA BB R, SIS S BTN LS S I ST . B ESER S ER A A
A, AU IR AN AR R BRI 4R, T H R A BRI S seit, RE O 2 A IR RS
A, SRR AR KGR, B IR AT SEECRE ) A AET B4

44. SISFELE5NM
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5145 SUEHII . U RS ROR M RDGE, BT IRRIRRE /), T LU0
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SEEHLZ
45, IREMEREEE

F A A A 5 R 37 S e B b 2 HE S B 5 R AS il i FE LSRN . S A A 1 L R S B S B e N2
AEFTIE B SE BRI 5, T HRERE T S AR O SE R, PR A AT SRR BE T, A TR N BRAR BT 22 AR,
FRAESZE R INLUEF . RASEB XA BB IR S ATk Ee 1y, TFREICHERIF R b 5 M A,
SEPL A RS, NS B SREE 2T AR, ST A KR
4.6. BMtRRENXAHF

BHIF R A N2 R S S B SRS Bl B IR . R RE T, AMY GRS IE T B HE N
A T1E, BINBH IR R R A, FEHFNETE G ilM, mEdn DI R
5 SR RCRHET N, AESZER I EBIEAIEE 7T, RIS R, A kRS
(VAL
4.7. Mh S5 RIRNEITE

PN 5 AL A SCEILSE R 5 R A Al BN TT . FEBAE AR, N T RENS I ) O B S TR
FNHEE T, NG AN W 58 33240 5 S ol L] , (e B 5o S 2E 1) 22 SDIR S AN S B 58 U HEAT 4 TH K PRAS .
IRy, XA R ESHBRIENEE, MEEAErERAREIRME E¥6e 0, 547
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Ve R BB N BB TT ik, BRI R RCR
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