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Abstract

When considering bisecting a subject, at first we focused our attention on 2-D case,
polygons. But afterwards, we found there were already some similar studies
conducted by other students, which indicated the close relation between the
area-bisecting lines of a polygon and their envelope. We rearranged their methods and
results, and then made further improvement. Moreover, in order to study the bisecting
problem entirely, we derived the general envelope equation. Then when extending the
generalization to the 3-D case, we came to the conclusion that tetrahedrons’
volume-bisecting planes is similar to that in 2-D, but the circumstances are more
complex. We tried to show our result with the aid of software, hoping to understand it
fully. Finally, we tried to do the case in higher dimension, which is very abstract, and
the result was clear-cut symmetrical. During the studying process, we had seen “the
beauty of mathematics.”
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restart:

with(plots):

eql:=x/p+y/q+z/r=1;

phi:=p*q*r=1/2;

r:=solve(phi,r);

eql;

eq2:=diff(eql,p):

eq3:=diff(eql,q):
soll:=solve({eql,eq2,eq3},{Xx,yY,z}):
x:=eval(x,soll);

y:=eval(y,soll);

z-=eval(z,soll);
plotl:=plot3d([x,y,z],p=0.5..1,9=1/(2*p)..1,color=green,l
abels=["x","y","z"],view=[0..1,0..1,0..1]):
display3d({plotl});

= )EI D“IE'I‘%} 2-2 7531 55 EIIE'IEE%,?@Q%&‘

restart:

with(plots):with(LinearAlgebra):
Al-=<1,0,0>:

A2:=<0,1,0>:

A3:=<0,0,1>:

P:=<p,0,0>:

M:=<1-m,0,m>:

Q:=<0,q,0>:

N:=<0,1-n,n>:
parl:=<<1,x,y,z>|<1,p,0,0>]<1,1-m,0,m>]<1,0,q,0>>:
par2:=Determinant(parl):

planeMPQ:=%=0;
par3:=solve({planeMPQ,x=0,x+y+z=1},{X,Y,Z});
N:=<eval (x,par3),eval(y,par3),eval(z,par3)>:

MQ:=Q-M:
A3P:=P-A3:
NO:=-N:

phi:=DotProduct(MQ &x A3P , NO,conjugate=false)=1/2;
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par4:=solve(phi,m):

m-=par4[2];

par5:=diff(planeMPQ,p):

par6:=diff(planeMPQ,q):
par7:=solve({planeMPQ,par5,par6},{x,y,z}):
x:=eval(x,par7);

y:=eval(y,par7);

z-=eval(z,par7);
plotl:=plot3d([x,y,z],p=0..0.5,9=0.1..1,view=[0..1,0..1,0
.17, labels=["x","y","z"]):
plot2:=plot3d([x,y,z],p=0.5..0.99,0=0.1..1/(2.001*p),view
=[0..1,0..1,0..1], labels=["x","y","z"]):
display3d({plotl,plot2});

(5 AR [I1P9 PL~ P2~ P3 ~ P4 PO 4Tl )

restart:
with(plots):with(LinearAlgebra):with(VectorCalculus):
P:=<x,y,z>;

#P1 1s new origin, P2,P3,P4 are (1,0,0)(0,1,0)(0,0,1)
#iIn new coordinate.

P1:=<pll,pl2,pl3>:

P2:=<p21,p22,p23>:

P3:=<p31,p32,p33>:

P4:=<p41,p42,p43>:

X:=P3-P1:

Y:=P4-P1:

Z-=P2-P1:

test:=DotProduct(X &x Y,Z):

#To test wheather i1ts right hand coordinate or left hand one.
#Then make sure i1t is right hand coordinate.
if(test<0) then

X:=P4-P1:

Y:=P3-P1:

end 1f;

TMz=<X]Y|Z>:

P_prime:=TM._P+P1;
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