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The Chou, Gao and Elimination lemmas
Zhang method Construct, Description Elimination formulas
: : L h onstruction —
L Fn.ld a point Whld.l 1s not used to (Nondegeneracy condition) Sapy = If AY || C'D then é—g =
build any other point. : —
Take Y on line P() A
e The theorem must be stated 1% 5 A € PQ)
, M such that 50 — A. )\SABQ + (1 — )\)SABP \ PQ
constructively. PY Q (P + 5) gAPQ otherwise!
2. Eliminate every occurrence of U R
this point from the goal. - - Sawv_if A & UV
Y Take Y at the intersection of P¢) and UV . SprvSanotSovuSanr f—
e We need some theorem to elim- P Q (PQ y UV) Spuqv 5 APQ  ytherwise.
inate the point. v e
3 Repeat until the goal Contains R Y Take Y on th@ pal‘allel to PQ paSSing through R r ﬁ;g—l—)\ 1fA c RY
only free points. 5 Q ' such that % — \. SaBR + AS4PBO < S%—S
APRQ .
4. Deal with the free points. (P # Q) | Scppg otherwise.
5.Check if the remaining goal (an R Y Take Y at the intersection of UV’ Suv_ if A & UV
equation on a field) 1s true. 5 Q/V//L and the parallel to P() passing through R. SPUQRSA?;;;% VQROABY ‘gi% otherwise
(f)QQ%f(f‘/) Scrpg '
E%Y/ Take Y at the intersection of the parallel to P() passing SaPrQ i AV ¥ PO
7 7 7R | through R and the parallel to UV passing through . Srver S gy + Sapw SCPDQ ,
0V (PO} UV) SPuQv U gtherwise.
, J's CUDV
The axiomatic The midpoint theorem using Coq
Points Point : Set C
Let ABC' be a triangle, and let A" and B’ be the
. .. Fisafield B’ % midpoints of BC' and AC respectively. Then the
Field 240 line A’B’ is parallel to the base AB.
A B
_ . . forall A B C A" B’ : Point, midpoint A’ B C -> midpoint B’ A C —>
Signed distance - - Pomt = Pomt — parallel A7 BT A E
AB=0 < A=01H At this step it would be enough to type aut ogeom to solve the goal us-
ing our decision procedure, but for this presentation we mimic the behavior
S Point — Point — Point — F of the decision procedure using some sub-tactics. For this presentation the
- HINOE o JHOIERLE = JEHQIE fact thatA, B, C, D and E are of type point has been removed from the
Signed area Sipc = Scunr context.
éi4BC7::'_'éiBACY geolnit.
H : on line d A" B C (1 / 2)
Chasles’axiom Supc =0 — AB + BC = AC S
S A" AB"”" + S A" B" B =20
Dimension = A, B, C: POlIlt, SABC 7é 0 eliminate B’'.
Sapc = Sppc + Sapc + Sapp H : on_line d 2’ B C (1L / 2)
| S 1/ 2tSATACT (1-1/2) *SA AR«
VTFHPPOZnt,SABi:O/\iP:TAB (1 /2 *SBA"C+ (1L -1/ 2) *S BA"A) =0
Construction AN Saspp =0AN AP =rAB .
A+#+B _ P =P basic_simpl.
7 ANSippr=0ANAP =rAB - |
H : on line d A" B C (1 / 2)
PI‘OpOl‘tiOnSA#CHSPAC#OHSABC:O >%_§Ji_ﬁ 1/ 2*SA"AC+ (1L /2*SBA"C+1/2*SBA"A =0

1/ 2 * 1/ 2*SACC+ (1L-1/2) *SACHB

)
(1 /2 *(1/2*SCBC+ (1L-1/2) *8SCBB) +
: : - - 1/2* (1/2*SABC+ (1L-1/2)*SABB)) =0
The formalization of some geometric notions < < > )
basic_simpl.
Geometric notions Formalization . .
A,B and C are collinear Sipc =0 1 /2 * (1 /2*SACB) +1/2*(1/2*SABC) =0
AB || CD _SABC = SABD unify_ signed_areas.
[ is the midpoint of AB %3 —2AS47 =0 e
AB | BC Pigc =0 1/2*(1/2*SACB) +1/2*(1/2*—-SACB) =0
AB 1 CD Picp = Pscp field and_conclude.
A=B Papa =10 Proof completed.
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