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Abstract

Advanced mathematics, linear algebra, and analytic geometry are all abstract mathematics courses
in universities. Most mathematics courses require teaching through abstract symbols and complex
graphics to help students understand mathematical ideas. We use the drawing functions of software
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such as MATLAB, Python, and GeoGebra to draw images of flat curves and three-dimensional surfac-
es, obtaining a series of static and dynamic graphs. We integrate these resources to assist mathe-
matics classroom teaching in universities, improve the quality of student learning, and enhance the
teaching efficiency of teachers. This article constructs a direct and concrete mathematical model
through the development and design of digital images, providing visual and dynamic graphics for
university teachers and students, creating a dynamic learning resource library that is concrete, in-
teractive, and accessible to everyone, and providing teaching tools for university mathematics cur-
riculum education and teaching.
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BLMSHOTEN:
x=a(0-sing)
y=2a(l-cosé)
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P12, O RBMEARIAIEINERSIMA), M0 W 0S| 2n i), FhSatm il 7% —32, o—#t.
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Figure 1. Cycloid
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TREAEAETE PBOVE WL, ANTEPIMRFIRIZL: OIEL(OMEZI—M). BIEL(NIRLI —FIRL K
BRI —MERA LTSRS, AR E I S F O T B, A3 5 TR R4
Bilhn, ARG, AT VRO SR LA AT . R SERE , ATTR N B 2R A0 5E X
AR o JBIDUER RS o] BAT AR (K] ) LT SR B AR IR R I, R BRI TR LB A3
JIAEBHOR, AT A A, ST AR e .

OIS HUITREN :

X =16sin 3t
{y==13cost—50052t—20053t—cos4t

EIRLH TN
x =3cost® —cos 2tsint
y =3sint® —costsin2t, H1te(-2m,2n)

el Ean il 2 FE 3.
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WRZR, WRCONIRNRL, SR SE— > rh R e SRR, RN OB 1 A Bl R A

TR P IRLL B B T2 A S ) e B, el BEES. DIERSE. SERENSIE I IR
LEMIFRANTE NG, S EL O B AR S i R, AT S B (R BRI P RE /0, O] 5] 2 5%
BURHRA IO & 5 A AR S 1, IXFEAOURT DA B 2E TS s S R i, 3BT DARE SR At AT AR S
BRI RE /AN BT R 4 PRI, R SRR R A B BN DR, AR — Rl TR B4R M 2
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Figure 2. Heart line
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Figure 3. Star line
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KR r=e®

MHIREL: ro=a

B HORAEIRZE: r=ad

N =R RN, LA 4~6.
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Figure 4. Logarithmic spiral
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Figure 5. Hyperbolic spiral
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Figure 6. Archimedean spiral
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ATE A VE 2 T2 P] DU B AR AT R 2y, B = B2 A DY B L

MATLAB & — kI Re s KR =T B, 1408 78 8 R Bom THRAE, sedkr a2y BE it
S BRI ENETE R . F P AT DU EDW I AR A Hh o 5 AR, R A L nT AL T e A
FEREE. Ik, MATLAB &S ZFigmftit SR G wmiE, BA RGNy Ry, T M RIET
KIBATDIREY . MATLAB FRR s fE T H 181 51 5 R g 05 5 A =F 8 B Dh e T RAH, Reil 2 A [F] ek )
TR, WfES a0, BRI, I RGE. RN, HomE oK p S v 4 A0 Y AL B e 145 15 52 A 50
BB ER . XA MATLAB SONEHIE. e bt A s o A S s mas TR, 2 M H
TP AR A EAESS

FEL | T2 B R RATE FH MATLAB % 5 £ I BUREAE T, 17T MATLAB ¥, BIEH 4
AR MERRT, WABCRARNEE TR, BEF, SflErE R, R8BSO RS I M
M ERAANPY HBOE . ARG EE, = BRI, DU BRSO N D, AN
2.5 55, MR EMRMEN H3EMW; S HEGONET SCt.

= IHFIRLE MATLAB fR69H:

cle
clearall ;
figure('Colot’, 'w').
axis equal;
hold on;
theta= 0:0.01:pi;
a=1;
for1=10:0.05:p1
r = a*cos(3*theta);
X = a*cos(3*theta). *cos(theta) ;
v = a*cos(3*theta). *sin(theta);
plot(x, v, 'LineWidth', 2.5):
end
title(" I ELFEZL),
xlabel('X');
vlabel("Y"):
hold off;,
AT I AE B T AR R i 2 7 R AT H SR A DY BB, LRI 7 Dy =B B AN DY - B
L5 BRI
SHEBORZ, MFONRARARHIRZe B = BB, & —Fh SR M AR AL LT 2. = B B
XEFRME, B IEIRAS T AR O B, XA R A E AL BRG] Jy . DO BB I
— R R ARSI 2. B S =M EBORARL, HERA AR SEARE.
TERCER T, = B2 AN Dt SR 2 fE 45 i R B BRI E F AR, AT 2R R
PR LR LT S R AR, RS B AR i A A RS, B E R R EE S, NS
R IR 2 8] LA AN oy JURTERARAT N RSl o R X SeAE 3 AR v rh 2 75 35 200 5 1 i 2 i N 2101 1
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Figure 7. Rose line
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Figure 8. Special rose line
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2.4. (HBFIWNAL

{[EEZZR preaiksy

Figure 9. Lemniscate line
9. (REFIMAL

L RARCER RGN E ey = S P

(x2+y2)2=2a2xy (x2+y2)2:a2(x2—y2)
r? =a%sin20 r2 =acos26

A EE R S Z (L B 9) & —Fh B RER S R o A S UL T AR 1Y Bl 28, AE B T 2 2 /ANIURER S T 72 1)
N 2B ZR AN AT DL B AR BT AT 0 MR S 5 T ) ) R, R eT DI A A 2 2 i 2R i1
5 Bl 2 A 8 - H R AN 7T e i 28
25, ERSHRFH A%k

FHENLAE R X RN —DNECEEAE N u v HEN G FIIER, iIE NN (/1,0'2) o FLMER ST R E N
IES DA IAEE o e 7 HALE, HAMEE o E T MMERE . 2 u=0, o =11 IESD A2
EATAR.

i GeoGebra # {2zl IEZA A R A EG . B MGmEEEERT &, ne . 2%, R ED)
] R A U AR I B2 . FTHF GeoGebra 4F, GIEEHT 1 TAEX s 78 TAEX A i A g 125404 il
. RO, REFESE, WIARSHEMLE, 51 S2ENERAERRSET LX),
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Figure 10. Normal distribution curve
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Figure 11. Chi-square distribution curve
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Figure 12. Opposite conical surface
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X O B8] THT P42 P8 PT A BSGAE 79 20 R A2 [ B e e 45 2 ) B 050 v X T B30 A i 11 4 T A B 2
RN HE. A S UM FEHCA R, SOy O 5% I8 2 v ffe 20 o) T 64 4 i P 1551 327
AT ANIE S, B A AT 23 TR AR R DA S ST AR R e

VB — R AL AR B A T RAT B TR m A R W LT3R IR A0 R O RE /T, RIS thm] DARE IR 22 AR 1Y
AR EES), B S BR BTG T, FUNRT LATE 73 X T HE R R = s R AR T
HeriE .

31.2. EWHE

AU A& R B 2R = 425 (A vh iz 3 AT 1 3hags BT P R il i, X AR 38 3 I B4R AR i LA
T E R . AR AR r(u,v)=a(u)+vel(u), o (u) yBaniass, Bk il B O
K 13). BRI v 2R A ELZR, I E SR & — K A E R FTAURT .
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Figure 13. Ruled surface
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H WUBEESURAE B Z N Fln, CHHLE. REHLES . WARHUR A i A 28 R
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B BAES, DA fE. ALE. v A RRET .

3.1.3. Bkl

BRI 2T 5EO O BAHSE T A s M0, @EH S o, BRI AT UG R P ged [ —H O s

BRI R TR o 7 = 4EZs A, BRI — N 4RI, TR A R A AT A
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Figure 14. Sphere
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BRTHE A — Bl Re R I UG, BT B s = 42 (a5 B MRt 8 W IR o o 4l EE AT
EUAERS 7 AR B BRI R e BB, I8 AT DL EDW B BT (0 45 4 . R AEAT 70 Ao X0 EL
LA A5 45 TR T A 1 7 B R b O — PP EE M5 R OR TR . BeAh, BRTE SRR s B He i B
M e XEFRT R E: B SR S, % B AT DA B A (TS G sh B A SR MR . R R A TR AR
B,

3.1.4. E#m@

B EL LRI — 25 08 IR BEAT AT RE h BT FE R ) R TR AR THT o 24 vHE 28 A2 (B A BT A A T AR O [ R Tl . 3
W, BhELRARONKETH I ELREZR, s i F oA T I HEZR 2] .

AT 2 X +y =r?z=1

Figure 15. Cylindrical surface
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AL (L& 15) I AT LA — SRR R BT 1) b B R IZZh T i, A sAr x5 B i
B E I EE A BRI A BRI BT . 0T AT B 5] 32 A 3 I U 5 B U v [ A A TR i £
R 25 5 (B AR T AR 5% ) B0 1) AN S R 3 55 K (B T A SR S EL L R B, AN T 35 77 € o A R S ek
RET. EAMUABIT I BB R, IERERIR AR B RIS JUATEMRE . QIR B 4EA Sk
REZT. BRI, BRUSEE Hh SL AR B AR TR 5| Om e AR .

3.2. ZRHE
3.2.1. HEE

MR — NPT AShAS AR e (i i, A i e sh 15 4l . 171 MATLAB, GEUET IR IIA L
by SR, WMAMEITRE: BITEF, W ER, FREERGEE: ERREE RS, dx
ZHRCE, BRSER AT E I X TaSEIR, AR A RS IRE, IRBCE M 8 B
BTN o B BRI R AR AR R AT tH I Sh AR T B AH OG5 .

MATLAB &7 A5 T
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cle
clear all
x=-6:0.1:6;
y=-6:0.1:6;
[X.Y] = meshegrid(x,v),
r=sqrt(X."2 + Y. 2);
Z = sin(r)./(r + eps);
p =surf(X.Y.7Z);
set(p.'LineStyle'. None'),
axis([-0,6,-6,6,-1,11)
M = moviein(20);
filename = "B ] gif";
forj=0.1:0.1:10
p = surt(XL Y sin(j¥p1)*2);
axis([-6,6.-6.6.-1,11)
axis off;
set(p.LineStyle','None'")
M(:,end+1) = getframe;
[A,map] = rgb2ind(frame2im(getframe),256);
if j==0.1
imwrite( A.map.filename,'gif', Loopcount'.inf. DelayTime'.0.1);
else  imwrite(A,map.filename,'gif’,"WriteMode','append’, DelayTime',0.1);
end
end
movie(M,2)
2B EI R A 16, Movie dr bRkl 1 2547 2 R BN, RSN . %5
HOR T ) _ERES), RN IR TREARAG, AEShTE R R g R A BB A e

Figure 16. Dynamic surface
[ 16. ZhAE

EF RSB TRy — RS A B R BB, BEs B R — AR TR ELU A B IREN S . K
15 (0 BV o Ao 22 A AR DL N RE A6 SRl P BB A T IR BDRFAE . JRIB AR (SR, AT AR A
B Iash . B B A A, AR DU I B B AR IR S (B A M A SR A
R [, FEGRIREE T, XA Sh A AT DO T s R R B S R SR, B B AR B
RS SRR ES &, $Emse IO
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3.2.2. D&M

o, WO, 2 — D =gEs A i, ORI T S, g — >
MBS, B LOEE — R E L (R ) R .

DGR AERIA RN : 2=a°x" —b’y?

Hrr, afilb AW EA1RE T SEREAE x Ay Jrm ERihER . 24 a f1 b BOAEIRME R, B i )
TEAR A B A [E][3] 6

(R

[X.Y]=meshgrid(-7:0.1:7);

7=X"2./8-Y . "2./6;

meshe(X.Y,Z):

view(85,20)

axis('square")

xlabel('x fli"):ylabel('y 4ii"):zlabel('z 4i'):

shading flat;

title(" A Hh A T )

S5 K17 A B TR .

Python & —Fhm BmtEiE 5, BIHEGENEY] 7 IEE. SRR D ReEE LR 1 6 IR T 2 0.
Python MMM Tk RIEZ A, BEWTH T4 'S /NEABET BENAESS, Wl T @ KRR R . D)
REARF LG 2 1L 0 B AR A%, IX 875 Python BCRWI%: & MARF 8 IR E M EZRIES . thoh,
Python SCHFI A0 G gmfe, Ha&wi K HdE 25 A iR A EERE /. Python B — MBS HFEE T
W=ITPE, KU AR T NEHE T RIS 2], N2 AR 2 B Sh AL & A Rg, ARk
Hu#fi & 1 Python FIR TG &K UE, Python Jjg& —FhIjfes K. 5T BT HmE RGN mEE S .

I Python BE 2 S 8 m () ) 25 15, 4% Python 3435, I 5 N\ matplotlib /% ; 4# 5 Python &%,
18 H matplotlib £ i h BG5S MFET, #iREGSH EM; (RFEE, LUME S0 et s
#re

import matplotlib.pyplot as plt
import numpy as np
from matplotlib.animation import FuncAnimation
fig=plt.figure(figsize=(8.8))
ax=fig.add subplot(projection="3d")
ax.set_axis off()
x=np.arange(-10,10,0.25)
y=np.arange(-10,10,0.25)
a,b=1.1
X, Y=np.meshgrid(x,y)
Z=(XF2/a**2-Y ¥ %2 /b**2))2
ax.plot_surface(X.Y.Z.cmap='cool',alpha=0.3)
y2=y
def update(h):

x2=0*np.ones_like(v2)
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z72=-y2**2/b**2/2
ax.plot(x1,y1,z1,color="red',lw=1.5)
xl=x
defupdate(h):
yl=h*np.ones like(x1)
Z1=x1#%2/a™*2/2-y | #*2/b**2/2
ax.plot(x1.,yl.zl. color=blue'. Iw=1.5)
ani=FuncAnimation(fig, update, frames=np.linspace(-10.10,30), interval=300, repeat=False)
ani.save("an.gif")
plt.show()
] P 25 SR AN ] 17 B B R

T R T

Figure 17. Saddle face
F 17. B&m
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L L s, BEEXFIMEIESD, ERRN AT SRR T, XA ih i o SRR
“LBRTH T o (R, DHRRT R BT R L — e B RIS, nAE s ARG 1 S B
AT DA FH - B T R HOR F A L S5 ARG SS (1090 A
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Figure 18. Parabolic cylinder
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MATLAB 741 F -
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clear:close:

u=-4:0.1:4;

v=-4:0.1:4:%1% B ZH1 [F

[U.V]=meshgrid(u.v)

X=3.*cos(U).*sin(V):

Y=2.*cos(U).*cos(V):

Z=sin(U):% %5 5 1%

surf(X.Y.Z);

axis equal

BATIEFF 215 B E SR .

Wil Lz GeoGebra B i —MPEERTHI (LIS 19), FTFF GeoGebra M4, BIEUHIHI =4 TAEIX; £ L
PEX G MR EC S B - BAER, SABRERIO IR, JFRE %%, WEIEPCR, Hilzhm,
5L BN 2 Lo b bl — BT IR ER 1 0 AR A A s 3 th 3l D 1 OGStV i MG B - did ke
B RABAT B R AR, RERSBOE N E € RN, BRSO 24015 2 A [R] O BRER 1
k2 A SRR ER T K/ INBE S E0R Ak T AR A 0 T [4] o SEEHGE T USRI 2 = 0 Byl 2R iess, ik2aE
R b SR SRR T e e T S

Figure 19. Ellipsoid surface
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fii /] GeoGebra #ft, AIEHTH =B/ TAEIX; £ TEX P OIgMgmEHesn g, wEINEICR;
RN s, WS ERE AR R . /S R, A AE B IR BT D Re R 8 R
il GeoGebra 1 HEHH [ S TH IS HON SRR, a oy x s 1) BRI EE, b oy By B,
I S HC AT S . b AR LR BORERGE /D, 8 IR S H SR A R T AR 2 A e AR F
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Figure 20. Ellipical paraboloid
[ 20. tHEHHE

3.2.6. AKEE
B 7 CALH WA, &F —/NMREERO M, KRS AR D, KR 2 M A — AN K TR
BT o K T Hh T 7 R LU RCRR IR, R — PR KR TR I B iy, o5 =0nT BAS R

Hra, b 2 BRI F K . IXAN 7 FESEBR Lo — AN IR A i 28 5 F2 (33 A /K AR IR 5 F2)
Ma=bif, XAMEBA RN T EE.

27K TH ) MATLAB F&FE 0

clf;

cla;

[%, y] = meshgrid(-1:0.1:1,-1:0.1:1);
z=x"2 +y. 2 - 0.5%x ¥y *abs(x.*y);
z=2z - min(z(:)):

figure;

surf(x, v, z);

shading interp;

colormap('blue');

camlight left;

lighting gouraud;

title("7K i HI");

xlabel("X");

ylabel("Y");

zlabel('Z");

axis off;

view(3)
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Figure 21. Water drop surface
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