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Inversion-4th order surface bulged the composition of the oval
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Abstract: Recently, according to the advancement of
functional graphic software programs, we can draw beautiful
graphics with mathematical structure. This paper reports 4th
order sufaces those are constructed bulging segments on a
plane with the circle. When we use a plane-composition of
the oval to bulge segments, the surfaces are named as
Pseudotorus, Self-crossing surface, and Double closed surface.
These surfaces are 4th order surface and have a center of
inversion. We show the graphics of them defined by
parametric equations. These graphics will make clear their
structures and help the research of 4th order surface, I hope.
Keywords: 3D-Geometry : Segment-Bulged Surface/
4th order surface/ Pseudotorus/ Self-crossing
surface/ Double closed surface/ Inversion.
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# FUKURAMI kyokumen(2000-7-14) :
#mr1tnr2=kc

#Rishinritu ER EL yori Oval wo egaku
with(plottools):

#mput[l] and henkan
=7:m:=4:n:=3:¢:=10:

a0:=k*c/(m-n);

#a k¥c/(m+n);
#oo:=2*m*n*c/(m"2-n"2);

#er:=m/k; el=n/k;

#input[2] and henkan

a

>

>

>

>

>

>#

>#

>

>

>

>

> 20:=200 :ai:=50 :00:=100:

> c:=2%oo*ao*ai/(ao*ao-ai*ai);

> er=o0o/(ao-ai);

> el:=oo/(ao+ai);

> # input[3] and henkan_

> #er:=9/10: el:=6/10: c=10:

> #oo:=2*xerxel*c/(erker—el¥el);

> #ao:=c/(er-el);

> #ai=c/(er+el);

> ric:=(er-el"2%cos(s))*c/(er"2-el"2):
> rir=sqrt(ric™2-(1-el"2)*(c"2)/(er"2-el"2)):
> xt:=r1c*cos(s)-rirkxcos(t)*cos(s):
> yt:=rirksin(t):

> zt:=ric*sin(s)-rirkcos(t)ksin(s):

> plot3d([xt,yt,zt],t=0..2%Pi,s=0..2%Pi);
> ct:=plot3d([~(xt—(1-el"2)*c/(er"2~€!"2)),yt,zt] t=0..2%Pi s=0..1.5*Pi):
> r2c:=(el-er 2kcos(s))*c/(er"2-el"2):
> r2ri=sqrt(r2c™2-(er"2-1"2)x(c"2)/(er" 2-el"2)):

> xsi=r2c¥cos(s)-r2rkcos(t)*cos(s):

> ys:=r2r¥sin(t):

> zs:=r2c*sin(s)-r2rkcos(t)*sin(s):

> plot3d([xs,ys,zs],t=0.8%Pi..2%Pi,s=0..2%Pi);

> plot3d([xs.ys,zs];t=0..24Pi,s=0..1.2%Pi);

> cs:=plot3d([-(xs—(1"2-er"2)kc/(er"2-el"2)).ys,25].t=0..1.2%Pi,s=0..1.2%Pi):
> ¢3:=(172-el"2)kc/(er"2-el"2):

> r3c:=(cos(s)-erxel)*c3/(1°2-el"2):

> r3r=sqrt(r3c"2-(1"2-er"2)%(c372)/(1"2-€l"2)):

> ss:=arccos((sqrt((172-er"2)%(172-el"2))+erxel)):

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

xn:=r3c*cos(s)-r3rkcos(t)*cos(s):

yn:=r3rksin(t):

zn:=r3c*sin(s)-r3rkcos(t)*sin(s):
cgn:=plot3d([xn,yn,zn] t=0..2%Pi,s=-ss..s5):
c3:=(172-el"2)*c/(er" 2-el"2):
r3cg:=(1"2%cos(s)+erkel*c3/(1°2~el"2):
r3rg:=sart(r3cg 2-(1"2-er” 2)%(c3°2)/(1"2~el"2)):
ssg:=arccos((sqrt((172-er"2)*(1"2-el"2))-er*el)/1°2):
xg=r3cg*cos(s)-r3rgxcos(t)*cos(s):

yg:=r3rgksin(t):

zg:=r3cg*sin(s)-r3rgxcos(t)*sin(s):
cg:=plot3d([xg.yg.zgl t=0..2%Pi,s=-ssg..ssg):
cgwl:=plot3d([xg,yg,zg],t=0.5%Pi..2%Pi s=-ssg..ssg):
cgw2:=plot3d([xg,yg,zg] t=0.5%Pi.2%Pi,s=-ssg..0.T*ssg):
plots[display3d]([cgn));

plots[display3d]({cgl);

plots[display3d]([cgn,cew2));
plots[display3d]([cgn,cgw1]);
plots[display3d](lcs,ct.cgn,cgw2]);
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