Task. Given parallelogram ABCD, choose any point in the interior of the parallelogram and
call it X. Connect point A,B,C,D to X. Show the sum of areas of diagonal nonadjacent triangles

are equal.
Proof. Consider the following figure:
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We should prove the sums of areas of opposite triangles are equal
Sapx + Scpx = Sapx + Spex-
Since the sum of all triangles is equal to the area of parallelogram ABCD:
Sapx + Scepx + Sapx + Spex = Sapep

it suffices to prove that one of sums is equal to the half of Sypcp:

Sapx + Spex = 5 SaBcp-

Recall that the area of triangle with the side a and the height to that side is equal to
1
S = 5 ah.

Let XM be the height in the triangle ADX and XN be the height in the triangle BCX.
Then 1 .
SADX:§AD*XM, SBCX:§BC*XN
Since ABC'D is a parallelogram, AD = BC'. Moreover, the sides AD and BC' are parallel, so

M N is perpendicular to AD and BC, and so M N is the height in the parallelogram ABCD.
In particular, X € M N, and thus MN = XN + X M. Therefore

1 1 1 1
SADX—i-Sch:5AD*XM—|—§BC*XN:§AD*XM+§AD*XN:

1 1
= JAD(XM + XN) = SAD » MN.

On the other hand, it is known that the area of the parallelogram is
SABCD == AD * MN,

whence ] ]
Sapx + Spex = §AD * MN = §SABCD-

Therefore

1 1
Sapx + Sepx = Sapep — (Sapx + Spex) = Sapep — §SABCD = §SABCD = Sapx + Spex.



