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Abstract. If P is a point inside AABC, then the cevians through P divide
ANABC into six small triangles. We introduce a simple method to explore the
relationships between the areas of these triangles.
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1. INTRODUCTION

Let P be a point inside AABC', then the cevians through P divide AABC' into
six small triangles. Let the areas of the six small triangles be K7 to K4 as shown in
Figure 1 and let the area of AABC be K. Rabinowitz explored the relationships
between the areas of the six triangles in [I]. He discovered the relationships with
the help of computers. In this paper, we give a simple approach to explore the
relationships between the six small triangles that does not require the use of
computers.

2. EXPRESSING K4, K5, K¢ AND K IN TERMS OF K, Ky, K3

Let the areas of APBC, APCA and APAB be z, y and z respectively. Note
that AF: FB=y:x, BD: DC =z:y, CE: EA=x:z We can express the
areas of six small triangles and the area of AABC in terms of z, y and z. The
expressions are as follows: K} = 22 Ky = L K3 = 2L K, = Y Ky =

y+z’ y+z’ z+2’ z+2z T+y’
— Xz —
Kg = pat K=z+y+ =

Solving the first three equations gives the following results.

(1) £L‘:K1+K2,

IThis article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
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FIGURE 1. The cevasix configuration

KoKy (K + Ko)
K Ky — K K3+ K2

(2) y

| KKK+ Ko)
KKy — K K3+ K2

(3) z

By (@), @), [B) and the expressions of Ky, K5, K¢ and K in terms of z, y and z,

we have:
K K2
4 K, =
(4) YT K Ky — K K5+ K2
5) o KKy K2(Ky + Ky)
* T (K Ky — K K3+ K2) (K Ky — K1 Ky + K2+ Ky K3)

©) K K1 K3(Ky + K>)

T KKy — K\ K3+ K2 + KoKy
(7) K— Ky(Kq1 + Ky) (K + Ky + K3)

KKy — KK + K2

(D) is the solution for the problem on a wooden tablet hung by Sugita Naotake in
the Izanagi shrine in the Mie Prefecture of Japan in 1835 [2].



36 A SIMPLE METHOD TO EXPLORE THE RELATIONSHIPS BETWEEN SIX AREAS
3. EXPRESSING K3, K5, K¢ AND K IN TERMS OF K, Ky, K,

Similarly, we can use this technique to discover formulae which express K3, K,
KG and K in terms of Kl, K27 K4.

By solving the equations K = 2=, Kj = ﬁ_’z and K = 2=, we have the following

results:

(8) ZL‘ZKl—I—KQ,

- \/K1K4 + \/K4(,d
/ WK

”— K1K4 + K1K4w
B 2K> ’

(9)

(10)

where w = \/4K1K2 + K1K4 -+ 4K22

By &), (@), (I0) and the expressions of K3, K5, K¢ and K in terms of x, y and
z, we have:

Ky (K + Ko) (VK1 Ky + VEyWw)

11 K3 = )
(1) P VKK Ky + 2K2 + K Ky + VEL K w)
(12) K. — \/K1K4(\/K1K4+w)2

5 — 3 )
2K2(2K12 + 2\/ KlKg + K1K4 + K4(A))
(13) K. — KivVEy(K + Ko) (VKL Ky +w)
6 — 3 )
K2(2K12 —|—2\/K1K2—|—\/K1K4+ K40.))
(14) K — (Kl + KQ)(2\/ K1K2 + kV4 K1K4 + vV K4w)

20K K, '
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