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336. SOME INEQUALITIES FOR A SIMPLEX*

Miomir Stankovic

Theorem 1. Let the simplex Sn+l be determined by tht points AI"", An,
An+l in the Euclidean n-dimensional space, and let M a point in its interior.
Let the simplex Si be determined by the points AI"." A(-l, AH1, . . . , An+l.
If T( is the intersection of AiM with the simplex S(, we have

(I)
n+l

min(h1, ..., hn+1);;i,L d,;;i,max(h1, ...,11.+1)'
;=1

where hi, di denote the distances from Ai and M to the (n-I )-dimensional
hyperplane of the simplex Si, respectively.

Proof. If V and Vf are the volumes of the simplexes Sn+l and Mf, which
is obtained from Sn+1' when the point Af is replaced by M, then

d,=Vj
hj V

or

(2)

Since

n+l
and since L Vf= V, from (2) we get (I).

;=1

Theorem 2. Let rn be the radius of the hypersphere inscribed in the simplex Sn,
and let rnk be the radii of the hyperspheres escribed1) to that simplex. Then,
we have

(3)
n+l

(n + 1)n+l

TIr ,~- r n+ln.- n
;=1 n-l

1) Under a hypersphere escribed to a simplex, we understand here a hypersphere
touching exactly one of the faces of the simplex from the outside.
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and

(4) n~1 ~~(n-1)(n+1).

;=1 rnj-rn 2

Proof. Since (see [1])
n+1 1 1L -=(n-I)-,
i=1 'ni Tn

(5)

n+1 1
the product II - will have, for, n fixed, its maximal value if

;=1 rni

1 1 n-1-=-..=-=
r(n+ I); (n+ l)rn

.

n+1

(n + l )n+1
This implies that the product II 'ni has the minimal value - 'nn+l

;=1 n-1
.
f (n+ 1)1 ',='" ='(n+1)i= - 'n.n-1

This proves inequality (3).
From (5) it follows directly that

and from

(
n+1

)(
n+1 1);~Xi ;~Xj

~(n+I)2 i = I, . . . , n + I),

we have

i.e..
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