Coq/GeoCoq cheat sheets

Logic Coq’s syntax

false False

true True

a=1» a=>b

a#b a<>b

not A ~ A

AorB A\/ B

A and B A/\B

A implies B A ->B

A is equivalent to B A <-> B

f(z,y,2) (£ x y 2)

Vxy, P(z,y) forall (x:A) (y:B), Pxy
Jzy, P(x,y) exists (x:A) (y:B), Px y

To use hypothesis H . ..

use tactic ...

p\ q destruct H as [H1|H2]
p/\aq destruct H as [H1 H2]
P~—>q apply H

p <> q apply H

P apply H

False contradiction

forall x, p apply Hor apply H in

exists x, p

destruct H as [x G]

To introduce a new hypothesis H ...

use tactic ...

assert (Hnew: stm).
assert (Hnew:= proof).

Adhoc Tactics for Geometry

When the goal is ... use tactic . ..
p/\q split

p\ q left or right
Pp->q intro H

“p intro H

p <> q split
forall x, p intro x
exists x, p exists t

an assumption assumption

a definition unfold

Add collinearity

Add betweeness

Add inequalities

Deduce equalities
Preudo-transitivity of Col
Assumption modulo permuta-
tions

Assumption modulo permuta-
tions and pseudo-transitivity of
Col

apply a lemma modulo permu-
tation of hypotheses

assert_cols
assert_bets
assert_diffs
treat_equalities
ColR

finish

sfinish

perm_apply




Coq Notation Explanation Definition
Bet A B C A-B-C points A, B and C are collinear and B is between A and C, it
can be the case the A= B or B=C.

Cong ABCD AB=CD the segments AB and C'D are congruent

Col ABC Col ABC points A, B and C' are collinear A-B-CV B-A-CVA-C-B

Out 0 A B O--A-B B belongs to the half line OA O#ANO # BA(O—-A-BVO—-B—A)

Midpoint M A B A-M--B M is the midpoint of segment AB A-M-BANAM =BM

TS ABPQ A?gB P and @ are on different sides of line AB “Col PABA-Col QABATT,Col TABANP-T—Q

0S ABXY A7TB X and Y are on the same side of line AB EZ Aﬂ%B A AﬂgB

Coplanar A B CD Cp ABCD A, B, C and D belong to the same plane (Col ABX /\ ColCDX)V (Col ACX AN Col BDX) V
(Col ADX ACol BCX)

Concyclic A B CD A, B, C and D belong to the same circle CoplanarABCD N30 OA=0OBANOA=0CANOA=0D

Per A B C NABC the triangle ABC is a right triangle in B ¢, C-B-C'NAC = AC'

Perp.at PABCD AB 1L CD AB1CD and P is the intersection of AB and C'D A# B N C # D N CldPAB AN ColPCD A

r (YUV,Col UAB = Col VC D =MNUPV)

Perp ABCD AB 1. CD line AB is perpendicular to line CD 3P, AB %5 CD

Par strict ABCDY AB|s;CD line AB is parallel to line CD and AB # CD A#BANC#DANCp ABCDA-3X,Col X ABACol XCD

Par ABCD AB| CD line AB is parallel to line C'D AB|sCDV(A#BANC #DACol ACD ACol BCD)

Perp2 ABCDP AB 1L CD the line AB and C'D have a common perpendicular through P 3X,3Y,Col PXY AXY | ABAXY 1L CD

P

Le ABCD AB<CD the length AB is smaller or equal to length CD JE,C-Y-DANAB=CFE

Lt ABCD AB < CD the length AB is smaller to length C'D AB<CDAN-AB=CD

Ge ABCD AB>CD the length AB is greater or equal to length C'D CD < AB

Gt ABCD AB > CD the length AB is greater than length C'D CD < AB

CongA ABCDETF ABC=DEF theangles ZABC and ZDEF are congruent A#BANC#BAND#EANF # EA
JA’,3C’, 3D, AF',B—A—A' N AA' = EDA
B— C C’/\C’C’*EF/\E D—D' ADD' = BAA
E-F-F"ANFF'=BCANAC =D'F’

InAngle P A B C PEABC the point P is inside the angle ZABC' A#BANC#BAP+#BAN3IX,A-X-CA

(X =BVB-X-_P)




Coq

Notation

Explanation

Definition

LeA ABCDETF
LtAABCDETF
GtAABCDEF
GeA ABCDETF
Acute A B C
Obtuse A B C
SuppA A B C

SumA ABCDEFGHI

SAMS ABCDETF

TriSumA ABCDEF

isosceles A B C
equilateral A B C
equilateral_strict A B C

Cong 3 A B C A’ B’ C’
CongA3 A B C A’ B C

is_orthocenter H A B C
is_circumcenter G A B C
is_gravity_center H A B C

PAB
PAB

ReflectL P’
Reflect P’

Perp_bisect P Q A B
Orth.at X ABCUYV

Orth ABCUYV

ABC<DEF
ABCZ<DEF
ABCZDEF
ABC<DEF

ABCY¥DEF=GHI

S(ABC)ZDEF

ABC LUV

the angle ZABC is smaller or equal than angle Z/DEF
the angle ZABC is smaller than angle /DEF

the angle ZABC is greater than angle ZDEF

the angle ZABC' is greater than angle ZDEF

ZABC is an acute angle

/ABC is an obtuse angle

the angles ZABC and ZDEF are supplementary

The sum of angles ZABC and ZDFEF is congruent to
/ZGHI

The sum of the angles ZABC and ZDEF is smaller than
the flat angle.

The sum of the angles of the triangle ABC' is congruent
to the angle /DEF

ABC is an isosceles triangle in B

ABC is an equilateral triangle

ABC is an equilateral triangle and the points are distinct
and hence not collinear

ABC is congruent to A’B'C’

ABC is similar to A’B'C’

H is the ortho-center of triangle ABC.
G is the circum-center of triangle ABC.
H is the gravity center of triangle ABC.

P’ is the image of P by reflection on line AB

P’ is the image of P by reflection on line AB if A # B
and P’ is the image of P by the reflection on point A if
A=B

PQ is the perpendicular bisector of segment AB
ABCL1UV and X is the intersection of ABC and UV

plane ABC' is perpendicular to line UV

JP,PEDEFANABCZ=DEP
ABC<DEFA-ABC=DEF

DEFZABC

DEF<ABC

JA', 3B, 3C' N A'B'C' N\ABC < A' B'C'
JA’,3B,3C' N A B'C'NA'B'C'2 ABC
A+#BA3A,A B ANDEF=CBA

3J CBJEDEF A ~B——C A Cp ABCJ A
ABJ=GHI

A# BA(OutEDFV -A-B-C)AN3JCBJ=DEF A
~B— ﬂAﬁACJBACpABCJ

J
dGHI SumA ABCBCAGHI A
SumAGHICABDEF
AB = BC

AB=BCABC=CA
equilateral ABC N A # B

AB=A'B'NAC=A'C' N BC =B'C’
ABCZAB C'"NBCA=ZB'C"ANCAB=C'A' B’

(3X X.P-P'ACol ABX)A(AB L PP VP =P)
(A# BAReflectLP' PAB)V (A= BA A-P-_P')

Reflect LABPQANA+#B

“Col ABCANU#V ANNCp ABCX NColUV X A
(VPQ,Cp ABCP=ColUVQ=NPXQ)
dX,0rth.at X ABCUYV




Coq Notation

Explanation

Definition

Parallelogram A B C D

Parallelogram strict A B C D
Parallelogram_flat A B C D

Saccheri A B CD

Lambert A B C D

Rectangle A B C D
Square A B CD
Rhombus A B C D
Kite ABCD

ABCD is a parallelogram, this includes a flat case defined as
diagonals intersect in their midpoint

ABCD is a parallelogram. The points are not collinear
ABCD is a flat parallelogram

ABCD is a quadrilateral with two equal sides perpendicular
to the base. In Euclidean geometry it is a rectangle.

ABCD is a quadrilateral with three right angles. In hyper-
bolic geometry the fourth angle is acute, in Euclidean geome-
try it is a right angle.

ABCD is a rectangle

ABCD is a square

ABCD is a thombus

ABCD is a kite

Parallelogram_strict AB A’ B v
Parallelogram_flat AB A" B’

A A" N AB || A'B' A AB=A'B'

Col ABA” A Col ABB' NAB=A'B' N AB'=A'B A\ (A +#
A"V B#B)

NBADANADCANAB=CDANA— D

A+ BAB # CAC # DAA# DANBADANADCANNABC




Construction

Coq

three non collinear points

two distinct points

a point X on line AB such that B is on segment AX

a point different from A

a point on the half-line AB at a given distance CD from B
a point on the half-line AB at a given distance CD from A
a point not on the line AB

a point on the line AB different from A and B

another point on the line formed by three collinear points ABC
a point on the opposite side of A wrt. line PQ

a point at the intersection of two perpendicular lines

the foot of perpendicular to AB through P

a point on the perpendicular to AB through A on the opposite side of C
the midpoint of segment AB

the symmetric of A wrt. I

the symmetric of X wrt. line AB

two points on the parallel to line AB through P

a point on the parallel to line AB through P

the circumcenter of triangle ABC

the in-center of triangle ABC

the center of gravity of triangle ABC

the projection of P on line AB in the direction XY

lower_dim_ex

two_distinct_points
point_construction_different A B
another_point A
segment_construction A B C D
segment_construction_2 A B C D
not_col_exists A B

diff_coll_ex A B

diff_col_ex3 A B C

1910 P Q A

Definition of Perp

18_18_existence A B P

18_.21 ABC

midpoint_existence A B
symmetric_point_construction A I
ex_sym A B X

parallel_existence A B P
parallel_existence_spec A B P
exists_circumcenter A B C
incenter_exists A B C
is_gravity_center_exist_unique A B C
project_existence P A B X Y




