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Abstract

This article firstly introduces the development and the features of MATLAB software. And then the
concept and the process of mathematical modeling are explained. After, the article briefly intro-
duces some MATLAB solution methods of mathematical modeling problems, giving several in-
stances of some methods. At the last of this article, through a relatively complete example, it fo-
cuses on the application of MATLAB in mathematical modeling. It has been found that the applica-
tion of MATLAB in mathematical modeling can improve the efficiency and quality of mathematical
modeling, enrich the means and methods of mathematical modeling, and play a very important
role in the teaching of mathematical modeling course.
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Figure 1. Motion diagram of the bicycle wheels
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PR, ARRBEAT R IBIT R AR & TT L,
(1) HZ: W f(x)=0, MHO=x/R, ¢=0, W EIMEYIIZDNHILTTFEN:
X=X, —rsin(x/R), y=R-rcos(x,/R)
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cle,clear all;

%(1) L1 LTS

x0=0:0.01:2;R=0.1;r=0.075;

x1=x0-r*sin(x0/R); %It f(x)=0 i, p fiiEshEE
y1=R-r*cos(x0/R);

subplot(3,1,1);

plot(x1,y1,x0,0); %2 )iz Bl i 2 A i(x) i 2k
xlabel('x1 ZE56 /K -F18 4716 25");ylabel ('y1 7K~F[fi /= F£);grid on

%(2) P L L i S 3

x0=0:0.01:2;R=0.1;r=0.075;

y0=0.2-(0.2*x0).72; ot AL T i 2%
fai=atan(-0.4*x0); %K @
int=inline(‘sqrt(1+(-0.4*x).~2)"); % E X 0 A5 AL

for k=1:length(x0)
xital(k)=quad(int,0,x0(K))/R; %Ml quad BRER 0
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il

end
x2=x0+R*0.4*x0/sqrt(1+(-0.4*x0).72)-r*sin(xital-fai); %iz BT FE
y2=y0+R./sqrt(1+(-0.4*x0)."2)-r*cos(xital-fai);
subplot(3,1,2);
plot(x2,y2,x0,y0); %2 |3z BN AU i AT F(x) i 2
xlabel('x2 ZE56 7K1z 47 #E &9");ylabel (y2 7K1 & % );grid on
9%(3) 1 5% ith 21 L g S 30
x0=0:0.01:10;R=0.1;r=0.075;
y0=0.2*sin(x0); bt AEL I T it 2%
fai=atan(0.2*cos(x0)); %K o
int=inline(‘sqrt(1+(0.2*cosx).*2)"); %€ X 0 HIA 53 R £
for k=1:length(x0)

xita2(k)=quad(int,0,x0(k))/R; %iE FH quad EAZK 0
end
x3=x0-R*0.2*cos(x0)/sqrt(1+(0.2*cos(x0)).A2)-r*sin(xita2-fai); %iz LI 5 &
y3=0.2*sin(x0)+R./sqrt(1+(0.2*cos(x0)).*2)-r*cos(xita2-fai);
subplot(3,1,3);
plot(x3,y3,x0,y0); o2z il 1z Bl AL il AN F(x) i 2k
xlabel('x3 ZE4e /K112 17 E");ylabel ('y3 7K~ 1 = B£');grid on
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Figure 2. Trajectory graphics of the decorations
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cle, clear all;
a=zeros(6);
a(1,2)=50;a(1,4)=40;a(1,5)=25;a(1,6)=10;
a(2,3)=15;a(2,4)=20;a(2,6)=25;
a(3,4)=10;a(3,5)=20;
a(4,5)=10;a(4,6)=25;
a(5,6)=55;
a=a+a’
a(find(a==0))=inf; QO A IR B BE B N T 55 /)N inf
pb(1:length(a))=0;pb(1)=1;
index1=1;index2=ones(1,length(a));
d(1:length(a))=inf;d(1)=0;temp=1;
while sum(pb)<length(a)
tb=find(pb==0)
d(tb)=min(d(tb),d(temp)+a(temp,tb));
tmpb=find(d(tb)==min(d(tb)));
temp=tb(tmpb(1));
pb(temp)=1;
index1=[index1,temp];
temp2=find(d(index1)==d(temp)-a(temp,index1));
index2(temp)=index1(temp2(1));
end
d,index1,index2
BATERER, RIAIAS R ¢ 2 HAb IR T 2 18] f0) 52 0 o 0 R B 4 -
d=
0 35 45 35 25 10

MATLAB SE 7 & F)
W7 AR AR R 2 N 6 o B D 1 L T
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i1, 2009 4 1) 4 ] K 25 AR 2 SRR SR 38 (CUMCM) 1) D g B iR 55 A w1 R I T — k4 B 220,
SWEFHERE —NPUE RIER, HESWER. HARENGHETSR. FFAFELINS 2/
RNE TN AR Bl B LS AE Ja i S N Bl . CRA Jm 2 R Rl AU L (L 1) & BAAE
JUs & BARGR RIPAN 5 2 E BLOL & 2) EERRRA R U . RAE X LE 8, BNA S 2305 SRR AN

AR F T as B0, RIE A e AR IR ANECN x =755, i TACRIIHEAR 52 REN
Hox, HARREHEIRRAE X Z[0H —ERRR, Pro RN ZRE DA AR L, SR5 753 Ak
FIEAR S 2 RESE. MATLAB 127 4:

x=[315 356 408 711];

y=[89 115 121 213];

p2=polyfit(x,y,2)

x1=300:800;

y2=polyval(p2,x1);

plot(x,y,'rp',x1,y2)

xlabel (& K [Fl $A AR R E &) ylabel (&K B HUE A 5 S AR R,

z=polyval(p2,755)

IBATICRE Y, RS2 A il 2 R A 45 R % — kA B (14 3):

p2 =

—0.0001 0.4463 —33.8704

223.4953

SR A y=(—0.1x2+446.3x—33870.4)x0.001, RIS B AR FIHE R 5 2 FIRER NN
223.4953 (N), ARSFEN, % 223.4953 (N)dhAT M NHCE, BRI SKREIHUE RS SRR NN 223 (N).

F—TH, T ARRCR EIBT S 2 AR AL x, 5 AR EFARR N x Z RIS E /AR, &
TS R H 25 B S AT T, (R R T E s B AR, B SR R X S SRS ARG B
IR TSRS AT TR

B, BATE S RMESE = RICREPINE 2 HARRABURR EPIIRE NS w13 24 JE

Table 1. The receipt situation of delegates

7= 1 ARSSRAROERNBER(EBAL: A)

E:BN MhfE 1 Al 2 MhfE 3 aiE L 2 13
5 107 68 41 154 104 32
59 28 19 78 48 17

Table 2. Receipt and present situation of the past few delegates

2 MELBRSSKREHMELEREM: A)

Je Ik B HE F=m EHI
& JEEN A S ey 315 356 408 711
RFREHE RS2 M RE L= 89 115 121 213
AR BRI 5 2 PAR R 57 69 75 104
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MATLAB 23 4:
clear
symsab;
c=[ab];
A=[0.180952381 0.193820225 0.183823529 0.146272855];
B=cumsum(A);
n=length(A);
for i=1:(n-1)
C(i)=(B(i)+B(i+1))/2;
end
D=AD()=];
D=D;
E=[-C;ones(1,n-1)];
c=inv(E*E")*E*D;
c=c
a=c(1);b=c(2);
F=[;F(1)=A(1);
for i=2:(n+1)
F(i)=(A(1)-b/a)/exp(a*(i-1))+b/a;
end
G=[1:G(1)=A(2);
for i=2:(n+1)
G(i)=F(i)-F(i-1);
end
t1=1:4,
t2=1:5;
G
plot(t1,A,'0',t2,G)
BATHRERE, 1934 m KRR S 2 2 s A -
G=
0.1810 0.1980 0.1735 0.1520 0.1331
A T B 5 S i 0 1 B AL (1] 4) o
FENA SRR 5230 0.1331, L, A% 2 BOR AR B 5 22 AR AN : 755 (A) x 0.1331
=100.49 (N), [FIFENGRTHRE, A EHCEDY 101 (N).
i barmim, Akm5afREALCH: 755 (N)-223 (N) +101 (N) =633 (N).
Table 3. Unknown present rate of the past delegates
7= 3. EEARMESHE
JEIR o ¥ # = eI
RN R 0.180952381 0.193820225 0.183823529 0.146272855
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Figure 3. The quadratic fitting figure
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MATLAB ffJEal FFE g . 24 H, Zid MathWorks A & AW E 5523, MATLAB B4 K &
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[ S LA B A AR g FE T LLE H, MATLAB fE 2 @i () BRI 3, B B8l T MATLAB
SRIEE T SR AR AL BEAE T RE, TR R AE @I AL AN B, MATLAB A5 A A 14
TR EEAN R T8 PRAE Lm0 R AU, ORI & T R R, B E TR RN AN T B
PR T i AR, A FIRERRUR .

ELmAB
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