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AYYADURAL 'S FOUR POINT THEOREM

Shiva Ayyadurai
Student
Livingston High School
Livingston, ¥.J. 07039

(In the course of an indopendent study project Shiva Ayyadurai, a
Junior ak Livingston High Schoal, became intorested in Pholemy's Theorom,
He was at the time studying Vector Geometry and made an atbempt to prove
thia theorem by vector methods. Shiva did not accomplish this yet buk
he did run across the following interesting result., -- Bd,)

In the course of investigabting Ptolemy's Theovem, I encountered a
most interesting relationship. Ptolemy's Theorem atates that in a cyclic
gquadeilateral, the asum of the products of the magnitudes of the opposite
sides is equal to the product of the magnitudes of the diagonals. By
using vector methoda, I discovered that the Dot products of the diagonals
ig egual to the sum of the Dot products of the opposite sidesp furthermore,
this relationship is true For all guadrilaterals, and, more generally, it
is applicable bto any four pointa in space. A Dot preduct is a scalar
quanktity, obtained when two vectors are multiplied.

ErooL )
In any guadrilateral, the sum of the Dok products of the opposite
slides is equal ko the Dot preoducts of the diagonals. Refer ko Fig. 1.

A = AP + PO
B0 = AF + PO
Re-80 = (AF + BE)« (8P + PO)

A = AT - B
o8 = FO - FO
ABED = (RE - BE)s (D - B
e AB'PD - AB'BC - BE'BD + BPePC

iﬁ = Eﬁ + Fﬂ
i = BE + FC
AD-AC = (AF +FD)+ (BF + BO)
e Eﬁvﬁﬁ * Eﬁvﬁﬁ + ﬁﬁ'ﬁﬁ * ﬁﬁ*ﬁf

Add the Dot products of RB-00 and ATABC o
ﬁﬁﬁﬁﬁ'+ £E+EE L ﬁ?*ﬁﬂ + AE-BP + Eﬁ'ﬁg + ﬁﬁ-FE
= KB (PT + BB) + #Cs (88 + D)
= (AP + BC)-(BD + BP)
= RCBD
5 RBACD 4 ADBE = ACHAD

As I have stated before, this theorem is valid for any four pointa in
space, They can be collinear, coplanar, or non-coplanar. In fack, the
points need not necegsarily be distinck.
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Mok

Figure 1

Foint P may be selected anywhere in space, bto prove the
Eheorem.  Since no restrickion is placed on the okbher four

poinkss A, B, C, D, This theorem is applicable to any
four points in apace.

LA AR LR LR R Y Y R S SRR 2L

19



