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• Fork version of GeoGebra with expanded automated reasoning 
features
• Different versions, available off and online,  on different 
operating systems and devices
• Relation, Prove, Discover, ShowProof, LocusEquation, etc
• CAS view as Maple to Clipboard
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Given an equilateral triangle, the altitude from a vertex divides the 
opposite side in two equal segments.
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s5:=1 + (2 * v9) = 0;
s6:=-1 + v9^(2) + v10^(2) = 0;
s7:=(-v10) - v11 = 0;
s8:=1 + v9 - v12 = 0;
s9:=v12 - v14 = 0;
s10:=-1 + v11 - v13 = 0;
s11:=(v12 * v13) - (v11 * v14) - (v12 * v15) + (v14 * v15) + (v11 * v16) - (v13 * v16) = 
0;
s12:=(-v15) = 0;
s13:=-1 - v17 + ((2 * v16) * v17) = 0;

>expand( (s5 * ((v11 * v17) - (v13 * v17) + (v15 * v17))) + (s6 * 0) + (s7 * 0) + (s8 * (((-
2 * v11) * v17) + ((2 * v13) * v17) - ((2 * v15) * v17))) + (s9 * ((-2 * v11) * v17)) + (s10 * 
(((-2 * v16) * v17) + v17)) + (s11 * (2 * v17)) + (s12 * (((2 * v14) * v17) - v17)) + (s13 * 
(-1)));

1 = 0



Thesis:(-1+2*v16=0),  that is  s13:= -1+thesis*v17=0
Therefore, substituting v17 by  1/thesis, yields s13 identically zero. Next, we 
forget s13 and  multiply the resulting expression by (-1+2*v16) to eliminate 
denominators, bearing in mind that the result will be equal to 1 multiplied by 
(-1+2*v16) , ie. the thesis itself :

> simplify((s5 - 2*s8 - 2*s9)*v11 + (v15 - v13)*s5 + (-2*v15 + 2*v13)*s8 + (-
2*v16 + 1)*s10 + s12*(2*v14 - 1) + 2*s11);

-1 + 2 v16 = 0

(v11 + v15 - v13)*s5 + (-2*v11 - 2*v15 + 2*v13)*s8 - 2*s9*v11 + (-2*v16 + 
1)*s10 + 2*s11 + (2*v14 - 1)*s12 - thesis = 0



Derivation 1

Since hypotheses s6 and s7 have 0 as polynomial multiplier in the 
above identity, we could say that  we do NOT need to consider C as the 
rotation by 120 degrees of the symmetrical of A with respect to B, but  
just leave x-coordinate of C (v11) free, and place the y-coordinate v12 
so that ABC is isosceles (s8: v12= 1+v9= 1/2). 

(v11 + v15 - v13)*s5 + (-2*v11 - 2*v15 + 2*v13)*s8 - 2*s9*v11 + (-2*v16 
+ 1)*s10 + 2*s11 + (2*v14 - 1)*s12 - thesis = 0

In summary, we have derived the fact that the feet of the perpendicular 
from C to AB is the mid of AB holds also for isosceles triangles at C.



Derivation 2

(v11 + v15 - v13)*s5 + (-2*v11 - 2*v15 + 2*v13)*s8 - 2*s9*v11 + (-2*v16 + 
1)*s10 + 2*s11 + (2*v14 - 1)*s12 - thesis = 0;

In particular, this implies

(v11 + v15 - v13)*s5 + (-2*v11 - 2*v15 + 2*v13)*s8 - 2*s9*v11 + (-2*v16 + 
1)*s10 + 2*s11 - thesis = (1 - 2*v14)*s12;

Thus, we have the following new statement (obvious since s5,s8,s9 imply 
(1-2*v14)=0)

Hypotheses: {s5, s8, s9, s10, s11, thesis}  => (1-2v14)=0 or s12 (v15=0)



Statement: given three points A, B, C, the line joining the midpoints D, E of 
AB and AC is parallel to line BC



Derivation 3
A(0,0), B(0,1), C(v5,v6), D(v7,v8), E(v9,v10)
s1:=(2 *v7) = 0;s 2:=-1 + (2 * v8) = 0;  D midpoint AB
s3:=(-v5) + (2 * v9) = 0; s4:=(-v6) + (2 * v10) = 0;  E midpoint AC
Thesis (parallelism BC//DE)=: -v10*v5 + v5*v8 - v6*v7 + v6*v9 + v7 - v9 = 0

Thesis=(-v10 + 1/2)*s1 + v9*s2 + (-v8 + v10)*s3 + (v7 - v9)*s4

Now consider s1, s3,s4, Thesis as hypotheses and s2 as new thesis



Assume s3 and s4 (ie. E midpoint AC) and s1 (first coordinate of D is 0,  
namely: D is aligned with A, B (since both have first coordinate= 0); 
equivalently: first coordinate of the D coincides with the first coordinate of 
the midpoint of AB. 
Then, by s3,  C is not aligned with A, B iff v5 is not zero iff v9 is not zero iff E is 
not aligned with A, B, so we can state a new theorems as follows

If E is the mid point of AC and D is aligned with A, B, and BC is parallel to DE, 
then, if C is not aligned with A, B (v9 not zero equiv. v5 not zero) D is the 
midpoint of AB (ie. s2=0, since s1=0 is already true as D is aligned with A, B). 

s2=(1/v9)*(thesis (parallelism BC/DE)- ((-v10 + 1/2)*s1 +(-v8 + v10)*s3 + (v7 -
v9)*s4))

It is a sort of converse of the midpoint Thales theorem that was the original 
statement.





Derivation 4
Another statement, now take s1 as thesis (D has first coordinate as 
midpoint of AB, or D is aligned with AB)

(-v10 + 1/2)*s1=Thesis (parallelism BC//DE)-(v9*s2 + (-v8 + v10)*s3 + (v7 -
v9)*s4)

Statement: if BC is parallel to DE and second coordinate of D is mid of 
AB, and E is mid AC and second coordinate of  E is not mid AB then D is 
aligned with AB.

High complexity.





We can not find directly the complexity of this new statement with 
GGDiscovery, since we can not construct the statement without 
placing D in the line AB. So we can do some turnaround and translate 
this statement as follows:

We construct a free point G on line BC and a midpoint H of AG. Then 
the line j= EH will be always parallel to BC. Now we request that H has 
also second coordinate as the midpoint of AB, so  H must be in the 
line h, perpendicular to AB through its mid point F. So, the hypotheses 
implies that our point D must be in the intersection of h and j (point I). 
And the thesis is that then A, B, and I are collinear.







Ongoing work.

• Surprising. Hypotheses imply thesis, thesis imply hypotheses?
• Maple is ABSOLUTELY needed to explore and interpret
• Difficult to interpret geometrically
• Some results obtained are simple, some are complex, some are

obvious, some are interesting.

Maple file pdf available here  
https://www.dropbox.com/scl/fi/yaa6v5t2crgy986ce9hsv/Automated-
derivation-1-copia.pdf?rlkey=0u06edr3dmjfvbuwlwejissyp&dl=0
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