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Using Mathematica Software to Showcase the Beauty of
Mathematics
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School of Mathematical Sciences, Hohhot Minzu College, Hohhot, Inner Mongolia, 010051, China

Abstract

Mathematica is a widely used mathematical software that not only provides a wide range of mathematical functions and algorithms,
but also has powerful visualization functions, which can display the beauty of mathematics in an extremely beautiful and intuitive
way. This paper showcases the logical beauty, symmetry beauty, dynamic beauty, and artistic beauty of mathematics through
interesting examples from six different aspects: drawing function images, drawing geometric figure, visualizing data in multiple
images, creating animations, music and mathematics, and fractal art. Let students more vividly understand and feel the beauty
and charm of mathematics, which will help to enhance students’ interest and love of mathematics, stimulate their creativity and
imagination, and enable them explore, discover and create beauty in the world of mathematics.

Keywords
mathematical software; Mathematica; the beauty of mathematics

FI| B #2714 Mathematica B RESHE
HMY K
RIS R R A B B B e, TR - INBEdy FERLTEAF 010051

=

Mathematicaz B JA + 4 T 2 83 S5 M, SRR T 2R F IR, TEERRO TS, AL EN
Fo AN F R E T FHE, BXRLH ISR, 20 UTEY ., ZESHLETAN, 0 EFHE, FREXSFIBVE
RKAATRRGT @, AAARGTHRTTRFOZHRE, SHhE, B E, LRAESF, P AE LA FHUEBRRZTHFY
£ Rt Ny, XA TS FEMNTHFW LB MR, HENGREAFRE S, N EHFHER PR L. L
At L £

ES5 4t

FFHAF; Mathematica; 5 69£

15|85 EIRE, EERIR SR EIEAR S T AR . 4K
Mathematica F23505] Woltram B ARyt LRI T REEERER IR
TR, LS, S e, 0 e ] Majhe“/lj‘““fﬁjj’%‘/f’ﬂj%f el
S SRR, B Mathematica 155110 T A SR IIOSAESRB ST, LRI
B TR ST, A, R, R,

5L 500 38N ERAAOM s . R s T 2 F) B Mathematica k4 TR 53 25 19 SL 431
KEDUMTFZRIEREB ST HES A, 1994 4, FER 2.1 LI EBER

SRR KA R ARLE T4 T Mathematica HREE, 20 tH4] Mathematica T LU S| & FhFob G, A0dE — 4k
90 3], Mathematica RrPEER "B TR Fu=diny, EhEESE L ORERISE, FILUE R REE
FETR, BT ERANFSERDRMERESNS (ioxthik. B, B ES, MR REeE b
T2

[E&£WMB ] SRMESETSoOMAFITHER (N8
Y®S: MZXYBS202302) o

[1E&RENT] EBE (1985-) , &, DEARAFOMIEA,
B, W, MNESFmOMIEMIAR.

91



BEF RIS - £ 0745 - 058 - 2024 £ 05 A

[ 7 1] [ f(x) =sinxcos x {E[X [A][-27,27] FHIETE

[ #15]) %iA: ParametricPlot3D[ {Cos[u]*Sin[v], Sin[u]*Sin[v],
i A: Plot[Sin[x]Cos[2x],{x,-2Pi,2Pi}]. Cos[v]+ Log[Tan[v/2]]+ 0.1*u}, {u, 0, 4 Pi}, {v, 0.001, 1},
FaiHy

PlotStyle -> Red, Mesh -> None, Axes -> False],
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LEUATETEEEISENL, Mtk BT B3,
[ 52 1% A: PolarPlot[Exp[Cos[t-Pi/2]]-2 Cos[4*(t-Pi/2)]+
Sin[(t-Pi/2)/12]"5,{t,0,36 Pi},Axes->None,PlotStyle->RGBColo
1[0.6,0.8,0.2],PlotLabel — ifiltE iz 1,

[ #16] # A: ContourPlot3D[(x"2 + 9/4*y"2 + 72 -
"3 - x"2%z73 - 9/80*(y"2*z"3) == 0, {x, -1.5, 1.5}, {y, -2,
2}, {z, -1.5, 1.5}, ContourStyle -> Red, Mesh -> None, Axes ->

False,PlotLabel->" —i[ELy 1o
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[ 53] i A: aa = Table[Line[{{Cos[t], Sin[t]}, {Cos[t + \|
Pi/2], Sin[t + Pi/2]}, {Cos[t + Pi], Sin[t + Pi]}, {Cos[t + 3*Pi/2], | |
Sin[t + 3*Pi/2]}, {Cos[t], Sin[t]}}], {t, 0, 2 Pi, Pi/20}]; A "'|'|
Graphics[ {Green, aa}] -
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§ % Ay, MIME R B EEYES BRI SE R
s [ %17 #iA: BubbleChart3D[RandomReal[1,{10,54}]].
-

[ 9] 4] % A: DensityPlotf Arg[Sin[(x+*y)7]],{x,-2,2}, {y:- T ¢
2,2} ColorFunction->Hue],
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[ 8] % A: Animate[Plot[t(x"2-1)+(1-t)*(-x"2), {x,-
1,1},Axes->False,Epilog->

{Circle[ {0,1},3],Disk[{1,1.8},0.3],Disk[{-1,1.8},0.3],Ci
rcle[{1,1.8},0.7,{Pi/4,3Pi/4}],Circle[{-1,1.8},0.7,{Pi/4,3Pi/4}
1,Line[{{0,0.6},{-0.25,0.6},{0,1.6} } ]} ,PlotRange->{{-3,3},{-
2,4311,{t,0,1} ]

e BARG RGN ShE

1 S EEE ‘ |-nEEE

25 ER5H=

Mathematica 1 F]DLFSRIR R B IR S Z AR R R o
AIPAfE ] Mathematica R4 BCEE T R & R VR, BX
HOrE RIESECEEN . XS R R A RELL S
ATRE RIS RN, WL FEB IR EE REOEF
e,

[59]) & A flm .t ]:=Play[ {Sin[512%2"(m/12)*2*Pi*
x],8in[509*2/(m/12)*2Pi*x]}, {x,0,t}]; Show[{f[9,0.927],{[7,0.
3091,f74,0.6181,117,0.618],f12,0.6181,f[9,0.3091,f[7,0.3091,f[9,1
2361,114,0.6181,117,0.309]} 1.
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(B110] FiA: Array[a,3]; a[1]={0,0}; a[2]={2,Sqrt[3]};
a[3]={1,2Sqrt[3]}; b[0]=Table[Random[Real,4],{2}]; k=0;
g[n_]:=Do[i=Random[Integer, {1,3}];b[k+1]=(b[k]+a[i])/2;k=k+1,{n}];
n=Input[n]; g[n]; x=Table[b[i],{i,2,n}];ListPlot[x,AxesLabel->None]
n=10000.
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