Near Concurrence and Adjusting n to Find Smallest Triangles

Often you will find an image that appears to be concurrent that has an odd n but when you nudge n in one direction or
the other you will find an even n where the “same” three lines are concurrent. But there are times when this does not
occur as well. The Smallest Triangle version of the concurrence file allows you to quickly find situations where both
situations occur. [If a line is vertical, rotate the image G 1/n by increasing J,K and W by 2 which increases j1-j6 by 1.]

If the vertices defining the lines are all in the first % or so of n, then you need not adjust the endpoints to changes in n.
On the other hand, if some of the vertices are in the last % of n, you should use an equation in the highlighted green cells
for those vertices so that the location of the vertices relative to vertex 0 is maintained.

An Example. The 3,4,18, n = 25 shown below has two
apparent concurrences. The one circled in red is examined
in the Excel screenshot to the right. This is NOT a point of
concurrence, but if you use the equation =n-1 for j4 and
=n-2 for j6 you can adjust n via the up/down arrows and
those two vertices will adjust accordingly.
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0.6400000 (904827 -0.42577929 VYo-CXo=d 0.667969  0.6400000 (904827
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Traction = Z*j /n

x value y value

0.0823206 0.56846 A
0.08574 0.564322 B
0.08280 0.56594 C

0.0823206 0.56846 A

Distance between
lines intersection
points (0 for

concurrence):

0.00537 A-B
0.00336 B-C
0.00257 A-C

3.319E-06 A Area
1.2990381 Max Area

X= COS((O'S'nfraction)*pi())
Note: The blue cells are unproteci
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0.082

0.083 0.084

y= 5|N((0-5'nfraction)*

0.085 0.086

In créme at the bottom of the screenshot you can see the lengths of the three legs of the triangle ABC. Also shown there
is the area of the resulting triangle (3.3E-06). If you nudge n smaller to n = 24, the orientation of the triangle is the same
but the size has increased to 4.4E-05. If you nudge n larger to n = 26, the orientation of the triangle switches (the longest

side is still A-B, but A is now at the bottom with B at the
top and C above line AB) and the size has increased to
4.1E-05. These observations show that n = 25 is closest to
concurrent for this set of lines.

Following the same strategy for the apparent point of
concurrence circled in green (by changing j2-j4 to 7, 2,
and 9) produces the 9.9E-06 sized ABC triangle to the
right. But here, when we nudge n to n = 24, concurrence
occurs (with side lengths 0.00000 for all three lines and
the area of the triangle is 1.8E-16 which is due to rounding
at 15 digits for trigonometric functions in Excel).

x value

0.5954661
0.59464
0.58956

0.5954661

y value

0.280205 A
0.284556 B
0.287349 C
0.280205 A

0.288

0.287

0.286
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Distance between
lines intersection
points (0 for

concurrence):

0.00443 A-B
0.00580 B-C
0.00927 A-C

9.893E-06 A Area
1.2990381 Max Area

0.284

0.283

0.282

0.281

0.28

0.279
0.588

Note: The blue cells are unproteci

0.59 0.592

0.594 0.596



