GCLC Prover Output for conjecture “thm-Ceva’

Wu’s method used

July 10, 2009

1 Construction and prover internal state

Construction commands:
e Point A
e Point B
e Point C
e Point P
e Linea: BC
e Lineb: AC
e Linec: AB
e Linepa: P A
e Line pb: P B
e Line pc: P C
e Intersection of lines, D: a pa
e Intersection of lines, E: b pb

e Intersection of lines, F: ¢ pc

Coordinates assigned to the points:
e A=1(0,0)



Conjecture(s):
1. Given conjecture
e GCLC code:

equal { mult { mult { sratio AFF B} { sratio BDD C } } { sratio CEE A } }

e Expression:

(0 1) 7)-

e Expression after rationalization:

((((A) = 2(F)) - (y(B) — y(D))) - (y(C) = y(E))) = (1 - (x(F) -
z(B))) - (y(D) = y(C))) - (y(E) — y(A)))

2 Resolving constructed lines
e a>B,C,D
e VDA CFE

¢> A, B, F ; line is horizontal (i.e., y(4) = y(B))
e pa>P A D
e pb> P,B,E
e pc> P CF

3 Creating polynomials from hypotheses

e Point A

no condition

e Point B

no condition

e Point C

no condition

e Point P

no condition
e Linea: BC

— point B is on the line (B, C)
no condition

— point C' is on the line (B, C)
no condition



Line b: AC

— point A is on the line (A4, C)
no condition

— point C is on the line (A4, C)
no condition

e Linec: AB

— point A is on the line (A4, B)
no condition

— point B is on the line (A4, B)
no condition

Line pa: P A
— point P is on the line (P, A)
no condition

— point A is on the line (P, A)
no condition

Line pb: P B
— point P is on the line (P, B)
no condition
— point B is on the line (P, B)

no condition

Line pc: P C
— point P is on the line (P, C)
no condition
— point C' is on the line (P, C)
no condition

Intersection of lines, D: a pa
— point D is on the line (B, C)
p1 = —u3xe + (ug — u1)x1 + Uz
— point D is on the line (P, A)
P2 = UsT2 — U4y

e Intersection of lines, E: b pb
— point E is on the line (A, C)

P3 = —U3T4 + U2T3



— point E is on the line (P, B)
P4 = usTq + (—ug + u1)T3 — UsUL

e Intersection of lines, F: ¢ pc

— point F' is on the line (4, B) — true by the construction
no condition

— point F is on the line (P, C)

ps = (us — uz)we + (—usuz + ugus)

4 Creating polynomial from the conjecture
e Processing given conjecture(s).
Conjecture 1:

D6 = —2X6T3T1 + U3TET3 + USTET1 + UITIT] — U3ULT3

5 Invoking the theorem prover

The used proving method is Wu’s method.
The input system is:

po = —usxz + (ug —uy)xy + uzuy
b1 = UsT2 — Ualy

P2 = —U3T4+ u2T3

p3 = us®q+ (—ug +uy)r3z — usuy
ps = (us —uz)re + (—usus + ugus)

5.1 Triangulation, step 1

Choosing variable: Trying the variable with index 6.

Variable zg selected: The number of polynomials with this variable is 1.
Single polynomial with chosen variable: No reduction needed.

The triangular system has not been changed.

5.2 Triangulation, step 2

Choosing variable: Trying the variable with index 5.
Choosing variable: Trying the variable with index 4.

Variable x4 selected: The number of polynomials with this variable is 2.



Minimal degrees: 3 polynomials with degree 1 and 2 polynomials with degree
1.

Polynomial with linear degree: Removing variable x4 from all other poly-
nomials by reducing them with polynomial ps.

Finished a triangulation step, the current system is:

Po = —u3zTy+ (up — uy)r1 + uzuy

b1 = UsT2 — UqT1

P2 = (usuz — ugu3 + uzuy)r3 — usuzU
P3 = usTy+ (—us+u1)Ts — usuy

ps = (us —u3z)re + (—usug + uquz)

5.3 Triangulation, step 3

Choosing variable: Trying the variable with index 3.
Variable z3 selected: The number of polynomials with this variable is 1.
Single polynomial with chosen variable: No reduction needed.

The triangular system has not been changed.

5.4 Triangulation, step 4

Choosing variable: Trying the variable with index 2.
Variable x5 selected: The number of polynomials with this variable is 2.

Minimal degrees: 1 polynomials with degree 1 and 0 polynomials with degree
1.

Polynomial with linear degree: Removing variable x5 from all other poly-
nomials by reducing them with polynomial p;.

Finished a triangulation step, the current system is:

Po = (Usug — ustul — Uguz)T1 + UsUZUL
P11 = UsT2 — Ugly

P2 = (Usuz — ugUz + Uzuy)T3 — UsUzUL
p3 = usxy + (—ug +ur)r3 — usug

ps = (us —us)ze + (—usus + ugus)



5.5 Triangulation, step 5
Choosing variable: Trying the variable with index 1.
Variable z; selected: The number of polynomials with this variable is 1.
Single polynomial with chosen variable: No reduction needed.
The triangular system has not been changed.

The triangular system is:

po = (Usuz — ust — Uguz)T1 + UsUzUL
P11 = UsT2 — U4T

P2 = (Usg — UgUz + U3UT)T3 — UsUZUL
p3 = ustq+ (—ug +ur)rs — usuy

ps = (us —u3)we + (—usuz + usus)

6 Final remainder

6.1 Final remainder for conjecture 1
Calculating final remainder of the conclusion:
g = —2x6T3%1 + U3TeT3 + USTEX1 + UIXT3T] — USUI L3
with respect to the triangular system.
1. Pseudo remainder with p4 over variable xg:
g = (—2usug + usuy + 2uqus — uguy )r3x1+
(ususus — usuzuy — ugus + udug w3 + (usuzus — ugul)T;
2. Pseudo remainder with p3 over variable x4:
g = (—2usug + usuy + 2uqus — uguy )r3e1+
(ususus — usuzuy — ugus + udug w3 + (usuzus — ugul)T;
3. Pseudo remainder with py over variable x3:
g= (ugugug — 2u§U3u2u1 + ugugu% — ZU5U4u§uz—|—
ZU5U4u§u1 + u;,u%uQul — u5u§uf + uiug — U4u§u1)x1—|—
(uudugur — uudu? — usugudug + usuiu?)
4. Pseudo remainder with p; over variable xs:
g = (uduzu3 — 2utuzuguy + uiuzu? — 2ususuiugt
2u5u4u§u1 + u5u§u2u1 — u5u§u% -+ uiug — U4u§u1)ml+
(ugugugul - ugugu% — usuguduy + ususu?)
5. Pseudo remainder with pg over variable z1:

g=0



7 Prover report

Status: The conjecture has been proved.

Space Complexity: The biggest polynomial obtained during proof process
contained 13 terms.

Time Complexity: Time spent by the prover is 0.023 seconds.

NDG conditions are:

e Pppr # 0 ie., points F and B are not identical (conjecture based
assumption).

e Ppop # 0 ie., points D and C are not identical (conjecture based
assumption).

e Ppap # 0ie., points E and A are not identical (conjecture based
assumption).



