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Abstract

MATLAB (Matrix Laboratory) is a powerful software for numerical computing and scientific pro-
gramming, widely used in scientific research and engineering practice across various fields. High-
er mathematics is a fundamental course in mathematics, including calculus, linear algebra, proba-
bility, and statistics, with abstract concepts. Based on the basic characteristics of MATLAB teaching
methods, this article proposes application strategies for using MATLAB in higher mathematics and
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provides practical examples to help achieve the expected teaching effectiveness of MATLAB teaching
methodology.
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B, BUERRERR AR, IS T N ELE R0 BRI R IR, HHEBENIES
Fak sk, TR PR SR R R T SR [ 1] AR 0 B R ) 4 A S8 R
SYERE T2 A Ja SARRE 2 S 3T T IR [2] - MATLAB J& — N4 i1 LA 58 R R A B T3 DL R A LR
73, A DA RGBT IS RS AT T S, AERCE VSO T S Sk T H R TR R, SRR I (E,
A ThRE SRR 1 T R4

FIF MATLAB #AFMIRE, KH I NG BEE AR B R B 55—, I =AM
HEfE, MATLAB #C4n] LLE I a] #1040 A S b (35 Bh 2 A6 T o 00 A o S5 2502 v 1 ol S R o o
B REFRBUFEALRE )], MATLAB $24E T 9f K IMEUE T AR ST H 68, 224 R a8 B 38 M
FHF S B 1) R R ARR A, E5FRAA T IBCE @ Re . S =, SRAGTT SRR R AR RE ), MATLAB
HAT w8 5 D AN SR, 2 AT DA e g R AN AT BR B R B e, R AT R T S i
R ARAE 1, IREHCEFRE[3]. %8 LATiA, MATLAB R/ S R 40 R RN B EE N H =
Mo BRI AN BUE NS I BAR, BT B AR SRR ), JRDAH SRR MR . AT
MAE TR FERLTREMRIE R ENS, NESEECA B = it 7 3R, R
RN S FH T 5
2. MATLAB 35 R E R 4FE
2.1. XESME

MATLAB #0282 A ) SE R/ RIS BB 15 7% . IBId 40 'S FUS 4T 52 PR MATLAB 27, 2%/E
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3. 3 MATLAB M AT ESEEFENHFERE

MATLAB #UAEAE S R A2 N T4 — AN BRI N S 5, b 168E92K MATLAB 1)
R AN RE S FH T Sz B i) @R A rp o DUR A — e L 1 AR 175 458 B 7 FH SR o

3.1 BEStTS%t

SR T IR R S R W DU B MATLAB BEATEE /A AN vt o 20y US4 U SE i B
&, kA MATLAB #HTHUE A B, TRAEAIGE b, A1 458 0 S 8 R AT X L.
1T EEYE MATLAB (8RB R M ek K, B A TEEAREE 15 J5 108 30, DR A3 2ot 2.3
AN A o

3.2. RBEHZF )W

MATLAB 45T+ 5 TR T DUHSRR M S Hes b 7588 . s e & il . 0T BLs 7= i
A FH A7 5 o 5 T RAERACEAL T . SRFTTREA . THE e R I 45 . it MATLAB KSR RE,
F AT DU b s B R HE R AT AP R BR T AP S UL, MATLAB R M 14 & MAUE T T A
AN, R SR e S e vh (U . BT DORIEAE I BUE T i, ik, BREL T BRESE, R
RAFARLNETTRE S DU AR o SXRERT DAL 222 T A i il B RS 500 SR A R AT Bt R T SR 7

3.3. BREFERES

fEf MATLAB #EATHCAENE, AT UAHE B2 K B MR N T S B Irl U S7 in, 3 S7 oy
TIRERA . ANVE RIS . BTSSR R D RN T i, b A AR G DS ) R 4 G
F A HR AN AT AN, MATLAB $24 147 O SE a8 i DI g, 7T BLik“# 428 1d MATLAB
G GACRY, BRI B B AT AR BT . AR T DB SO R SR YMESF AT 0 SRR, W
SR AL M A5 R, BE— P B B AT O .

4. RIRARH

K2 MATLAB HIEZHrthr —, HEREmLSEA B8R, [l &R IEER S . @i MATLAB #17
B2 ®], o] LA B2 A VOR BR B . S S vE i, SE I B e E R A eR R, I . AT R
MATLAB 7E54E nl A 4L T TN 2], I 4E3) =4k, HRNR, ZEZ#it.

4.1, ZHERLF

TERCA R SEbR N, H B e B R 2 4R RE, TEERE R RN K, MATLAB -6 4
BET RESU = 4E B I HITh e . X e IR S 4 TR I Hl o L, G 2R, FlinEie .
LRI VL B ABAR I T S5, XS s A R e FH I =4 = 2R . = e ks IR = 4
il T X = PR AR, HEFIFE 25 514 plot3. mesh Al surf.

fF surf #r & 3047 il B 2 ), FOR— R g G m =i . T L RS T i B e fl g R .

7E MATLAB 74 i :

>>[x,y,z] = peaks (30); % 7E TEAR
>>figure
>>surf (x,Y,2) % [&]
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Figure 1. 3D surface plot
E 1. =4thmE
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AR T MATLAB 7EEE M7 BN, 2 A E M et TR A R X, 722k 19 20 #r
IEH RS EAIEE EERE L. AAUR S ANZ IR E R 2 s F IR, 2
AEFRAE T HEAI
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MATLAB i ] — 4k Bk F R 2 T, 4 2 T R 8 B R 7 A &, 20 A
WFRIR T :

f(X)=a,x" +a,x"™" +---+a,_ x+a, [ REH AT E N [ao, ag, ~, an-1, an]
B, 23 2x* +3x% +5x° + 1t LLH[2 35 0 1k K R
7E MATLAB fir 4% LI\ «

>>p=[23501] YN 2
P=23501 it 4

2) 2 S
(—) MATLAB A Z TiAK FHEAE 7 %L polyder. 7140 2 Wi 1k
£ MATLAB 4 8 DN :

>>d=[246872101] %k A\ £ T2
>>e = polyder (d) %K T
e=101618162 %% tH

4.3. ZMBEETE

N REFRHEAT 20 g 50 4RACrh i, it i T 5L A 54 R, MTE 7 RIER L
MANTEREMWT T, AL AR, DR, MLEs2>). ez, BRESHE,. Ex A%, ®
REMLAR N 5577 A BER AN A _EAEHUAS 7 BCR . AT — DB T MATLAB H A RESLIE I SEEL .
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1) K FREFER MATLAB S281

Hi-F RS 1% (Particle Swarm Optimization, PSO) & —F 8 T B B 58 O 40 50925, 5 F T vk 2 2 4R
I, £ MATLAB Ht, BT LLIE I DA 25 BRSHURL 71 5002

> WIGEWRLTBE: WoER FREAIR/N . R BRI fOTa ], BENLAE BRI 7 B .

> UPEUERE AR 0 B E X, TSR 13E B AR

> MR : N TR, R AR B s A, B MR R A .

> EE AR TR MR R, R AR R

> HURNEEAALE . RN REEEI AR, BRI AL E .

> HIWTE AR AR TR A AR, PR TS 2RI

> REERAHE: T R R, IR B4R B AR N AR . (B AR LB 5%)

2) i JE G LR K 098 A R TR B R AR 4 1 () = SOV L o5 g gt

[1+(¢ -%)]
-10<x <10, KL T#CN 50, 2T 2, BITHECN 0.6, KD ECH 1000.
[Ep R A=E RGN Y
function y=immuFunc(x)
Y=(cos(x(1)"2+x(2)"2)-1)/((x(1)"2-x(2)"2))"2)+0.5;
End
7E MATLAB i 247 % H 4 AN AR :
[xm,fv]=PSO_immu(@immuFunc,50,2,2,0.8,100,5,0.0000001,10,0.6,0.0000000000000000001,0)
BATERIT
>>xm=1.139888959718036
fv=-1.515992561220435

5. 58

MATLAB 3 TE & S 505 A I B B A T V2 3 A B ZL ) L MATLAB DA 58 KI5 R
ARG TR RS W RIS MR BT SRS, i RO A 20 SO K 7R 1] BTN B
Jii%. MATLAB TE = 558U 20 R I sE B, B DA ol 3R DASEER N T ), 855 97 22 4 SEBR g
W] RS S, ISR R RCE PR . A SCARYE MATLAB #2207 sU B ASHE, 21 7K MATLAB M
PT80S S, 2 T SEBRR F 2, LATE B MATLAB 23k AT LUK 21 T I 2005 AR
AEEIF A MATLAB [ KThReFI LR, 7R FZA B2 2808, i g sl 454, 12
R, RIFAERE. REHFENCOE, BRATNERIAS .
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function [bestPosition, bestFitness] = PSO (functionHandle, dim, particleCount, maxIterations, Ib, ub)
% WIARRL T HE
positions = rand(particleCount, dim) .* (ub - Ib) + Ib;
velocities = zeros(particleCount, dim);

% WIARLAMAR B AR AN 4 )R B AT A
pBestPositions = positions;
pBestFitness = zeros (particleCount, 1);
gBestPosition = [];

gBestFitness = Inf;

% LA
for iteration = 1:maxIterations
% THAIE M
fitness = feval (functionHandle, positions);

% SEHT MR AL AR

updatelndices = fitness < pBestFitness;
pBestPositions(updatelndices, :) = positions (updatelndices, :);
pBestFitness(updatelndices) = fitness (updatelndices);

% HHT R AL

[minFitness, minindex] = min (pBestFitness);

if minFitness < gBestFitness
gBestPosition = pBestPositions(minindex, :);
gBestFitness = minFitness;

end

% SEHTEEAIAE
inertiaWeight = 0.7; % f1HACE
cognitiveWeight = 1.4; % i\ ZIALE
socialWeight = 1.4; % #E4x k(&

rl = rand(particleCount, dim);

r2 = rand(particleCount, dim);

velocities = inertiaWeight * velocities ...
+ cognitiveWeight * r1 .* (pBestPositions - positions) ...
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+ socialWeight * r2 .* (repmat(gBestPosition, particleCount, 1) - positions);
positions = positions + velocities;

% iAFAEE

positions(positions < Ib) = Ib;

positions(positions > ub) = ub;
end

% ik [a] s LA
bestPosition = gBestPosition;
best
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