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A|4math'§)1§5m)¢§{(% Problem 1

SKITA W SA o, 2 0 AR IR RS n, AL

[o] + [2a] 4 - - - + [na]

Admath BIBIFITE R B A B AR = 0 A ,

ﬂéﬁyﬂgéﬁ% imo_2024 p1 :

{(a : R) | V(n:N),e<n>(n:2Z)]| (i Finset.Icc 1 n, |i *
o KHCEIG. ESRTEN] DA G T ay
PR R YLk T AR G 7 3 S R LI L Bven kha s

rw [[|(Set.Subset.antisymm _iff ), (Set.subset _def), |]

R H A BTk
TEFACEA 2 e 1 i A I - B30 B 21 = o + |20
kﬂ*ﬁﬁﬂzﬁjﬁ{hﬁﬂ%ﬂgﬁ?ﬁ existsAx L=>(L 2 two_pos).rec Al Y=>?_

usely . x=>y.rec AS p=>?_

= Azl ' °
= AR -

simp_all[AL:N=>( norm_num|[Int.floor eq iff]:|(L:R)*S|=L* S )]
rw[p.2,Int.dvd_iff_emod_eq_zero,Nat.lt_iff_add_one_le,<-Finset.
sum_mul,<Nat.cast_sum, S.even_iff, <Nat.Ico_succ_right,@ .(((
Finset.sum_Ico_eq_sum_range))),Finset.sum_add distrib ]at*

simp all[Finset.sum range id

“kn(n+l)°
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A simple problem AlphaGeometry Solution E—
O
P . ? 5 10
[% Language model J Q
£
)
Z
B C oy Not B D C
CONSNUCT --svvuaua i solved
Theorem premises: :--; ------------------- > « Construct D: midpoint BC 0
Let ABC be any triangle with AB=AC X . Solved | « AB=AC, BD=DC, AD=AD = ZABD= £DCA . .
Prove that angle (£) ABC= £BCA £ symbolic engine « ZABD= £DCA, B'C'D'collinear = Previous Bronze Silver Alpha- Gold
J L £ ABC=ZBCA State-of-the-Art  Medalist Medalist Geometry Medalist




AlphaGeometry

Input

Output

abc=triangle ab c;

d =midpoint d b c;

e=on _circleedb, on lineeab;
f=on_circle fd b, on line fac;
g =angle bisector g b a c, angle bisector
gedf;

h=circlehbe g;
i=circleicfg;

j=on circlejh g, on circlejig;
k=on linekef, on blinek fe?
colljbc

Auxiliary Constructions:

K : Points

F,K,E are collinear KF = KE

Proof steps:

1.IC=IFIF=1G & 1 =1G = C,F,J,G are concyclic
2. C,EJ,G are concyclic > 2CFG = £CJG

3. DE=DB = «DBF =2ZBED

4. DB=DC & DF =DB & DE =DB = C,F,B,E are concyclic
5.DB=DC & DF =DB & DE =DB [02] = D is the
circumcenter of CFE

6. C,F,B,E are concyclic > 2CFE = 2CBE.

35. 2BJG=+£CJG= BJ | CJ

36. BJ || CJ = C,B.J are collinear
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cyclic a b ¢ d
eqangle a b cde £f gh
eqgratio a b cde £ gh

aconst a b ¢ d x

rconst a b c d vy

AR X
cong a b ¢ d AB=CD
perp a b c d ABL1LCD
para a b c d AB | CD
coll a b ¢ A, B, C 32k

M A, B,C,D L
AB M CD Z A M S EF #1 GH WA

AB _ EF
cD ~ GH

AB R CD Z WA ESET x, Hd x €10,180)
AB :CD=y, Hy—/FH

cong O A OB c
egangle6 A O B B AB O,
circle O A B

circle O A B

circle O A B

A 0
C, perp O A A X => egangle A X A B
C, egangle A X A B C A C B => perp
C, midp M B C => egangle A B A CO

, ncoll O A B => egangle O A ABABOGB

ncoll O A B => cong A
C
O
B

Fig e X ATE =

E2Y N

X

a

a = on line a b ¢

= on circle a b ¢
= on pline a b ¢ d
= on _tline a b c d

on_aline a b ¢ d e £

a = on bline a b ¢

a

a = on_dia a b c

= on circum a b ¢ d

a = free a
a b = segement a b
a b c = triangle a b c

AfEHZ BC Lk
A fELL B Ry, BC MR
ATE B H4TT CD IWEZ |
A£5E B HP47F CD IWHEZ |
A TEWi /& 2ABC = «DEF [ H%Z I
M. A £ BC [MHEHE 7 E
ATELL BC NEAERE L
A {E BCD ihMER I
BEHLAR — D EH A A
B — %% H 2B AB
BEALAR — A =FATE ABC

ab c=triangle ab c;
d = midpoint d b c;

e =on_circleedb, on lineeab;
j=on circlejh g, on circlejig;
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® sr_geometry = Numina_Math

= A jEIdAlphaGeometry Byl & BB = R JHE ﬁ,mmnﬁ%ﬁﬂﬁéﬁ}%’%
R B S E S = % HARE
= BE: 6955 IE AL AN " HE: 2575 IMT}EED?I;%_

cong b £ b d; cong ; cong ’ ; coll ? eqangle bfelhlbd

"problem": "330. At vertex $C$ of triangle $A B C$, a tangent to the circumcircle of the

cong b f b d; cong . ) . ) i .
triangle is drawn. Prove that the product of the distances from any point on the circumcircle

cong b f b d; cong
cong b f b d; cong
cong b f b d; cong

; cong - ; coll ?eqangle elbfbdhl

; cong F ; coll ? eqangle b fhlelbd
; cong . - caill ?egangle h 1b fbdel to the tangent and side $A B$ is equal to the product of the distances from the same point to

h; cong = + coll ; CONE Yy WYy i cong y d the other two sides of the triangle.",
fy "solution": "33@. Consider a similar problem for a quadrilateral inscribed in a circle and

.F
f
.F
.F
i
y w? eqangle d y e 1
f h; cong ; ; coll ; cong y wy f; cong apply the obtained result to the case when two vertices coincide.",
y
.F
1
£
y
.F

cong b £ b d; cong
y w? egangle e 1 d
cong b £ b d; cong
y w? eqangle d y h
cong b f b d; cong
y w? eqangle h 1 d

hl "answer": "proof",

h; cong - ; coll ; cong ; cong "problem_type": "Geometry",
fy

h; cong ; cong 1 d; coll ; cong y wy f; cong

el

h; cong d e d h; coll j e f; cong j

< -h H -h< -h H -h -h -h -h -h
™ =h M ™ ® -Hh ™ T @M M M ™ M

-

cong b £ b d; cong
d; cong 1 £ 1d; coll fd 1; congm jmk? egangle jme 1
cong b f bd; cong fef h; congdedh; coll jef; cong j
d; cong 1 £ 1d; coll fd1; congmjmk? eqangle el jm
cong b f bd; cong fefh; congdedh; coll j ef, cong j

; coll e d k; cong k

; coll e d k; cong k

; coll e d k; cong k
d; cong 1 f 1d; coll fd1; congmjmk? eqangle jmhl

cong b f b d; cong fefh; congdedh; coll j ef; cong j ; coll e d k; cong k

3 h— -h I -h —
[ R R SR SR s

d; cong 1 £ 1d; coll fd1l; congm jmk? eqgangle h1 jm
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HAATES : 1.P 3 00 St—s, PA,PB%3] 00 F A, B; PCD % 00 f—&&l,
CDRXOOFB—m FE;, AC,EBxZF= F., itlB: CD 5 LADF,
E
PRt XA iIE S - w EHEAIES s EE:
perpp ao a; o = free o;
perpp bob; c = free c;
cong o aob; p = free p;
collpcd; a=on _diaapo,on circleaoc;
cong o c o d; @ e=on lineeco,on circleeoc; | @
cong o c o a; »b=on diabpo; >
collcde; d=on linedpc, on circled o c;
cong c 0 o €; f=on linefac,on linefeb?
coll a fc; eqangleadcdcddf
collefb?

eqangleadcdcddf
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perppaoa; o = free o;
perppbob; ¢ = free c;
congoaob; p = free p;
collpcd;
congocod, D [
cong o ¢ o a; b=on_diabpo;
collcde; d=on linedpc,on_circledoc;
congc oo e; f=on linefac,on linefeb?
collafc; eqangleadcdcddf
collefb?
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FHEE SRS M Y%
fesr_geometry EHYEHIFE T2 : pass@100: 94.3%

perpp a o a; perpp a o a; perpp aoa;
perpp b o b; perpp b o b; perpp b o b;
collcde; collcde; congoaob;
congoaob; .| congoaob; | collpcd,
coll p c d; coll p c d; | cong o cod;
collafc; cong o c o d; cong o c 0 a;
cong o ¢ o d; cong o c o a;
cong o c o a; congc oo e; e=on lineeco,
congc oo ¢; on_circle e o ¢;
coll e fb; f=on_line fa f=on _linefac,
c,on linefeb on linefeb

A 4

o = free o;

c = free c;

p = free p;

a=on _diaapo,on circleaoc;
b=on diabpo;

d=on linedpc, on circled o c;
e =on_line e c 0, on circle e o c;
f=on linefac,on linefeb?
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o = free o;

c = free c;

. R
p = free p;
a=on_diaapo,on_circle a o c;
e=on_lineeco,on circleeoc; | @
+~ b=on_diabpo;
d=on_lined pc, on_circle d o c;

eqgangleadcdcddf
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Step|. £ F1H ) IRIEIEEAL B B S
Step2. K FRIE AL TE 5 )7 K Ik b
Case | fE H 4k FREHLIEIR—4 5
Case Il 725 _EREALIEH— 4 5
Case Il BUP S LI A B
Case IV [ B R A B2 i FE A28
Case V' [ifi ALz B 5] A 5] f) HEA~ 22/

perpKSSR

454
4.0
35

=

> 3.0
2.5

2.0

35 4.0 45 5.0 55 6.0
X axis

b=freeb;a=freea;d=on_diadab;c=on_diaca
b;p=on_linepac,on_linepbd;n=on_linencd,
on_blinencd;m=on_linemab,on_blinemab;k
=on_lineknm;r=on_linercd,on_tlinerpab;s=
on_circumscdk,on_circumsbak?perpkssr

6.5 4
6.0 4
2 55 1
x
©
5.0 4

454

pﬁpKGBG »

<

-

a=freea;c=freec;o=on_blineoac,on_lineoac;

d=on_circledoa;b=on_circleboa;e=on_circlee

ad,on_circleecd;f=on_circlefbc,on_circlefdc;
g=on_linegbd,on_linegaf;k=on_linekac,
on_linekbe?perpkgbg

K 2.1 P LA B shex B R

Step3. 7 it i) tH A B 59 2 8 H B 4538, WERATEE, [H1) - 5 55 Step2
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= G A sr_geometry R AU 2 M FIE ML AALTE F BN 200 5K R K A8 H #1722 K
= 123 GEEH (61.5%)7E 10k ZIA N I E T LT B

Forfr, 7291780 H BETH Writh S LA £5 44 - 28% 1yl H s ARBUE IR, (HASEM :

eqangle DKGOD)AB eqratioPALNEOQM

4 5 6 7 8 9 10 3 2 5 6 7 8
K X axis
brfreehiar ficee; cmon tineciba,on ciclecha d = i=freei;j=freej;a=on_lineaji,on_circleaji;d=freed; g=free
on_plined ? be,on_plinedcab; h = angle_blsecfor had g, k=on_linekig,on_blinekig;n=on_linenjd,on_blinenjd;o
b, angle_bisectorhbad;e=on_lineedb,on_tlineehb =on_lineodi,on_blineodi;e=on_lineead,on_blineeda;l=

g ff on:line f‘? % on_tl'inef ndsig= or'1_li|'1e gha, on_linelag,on_blinelga;m=on_linemjg,on_linemak;p=
on_tlineghab;j=on_plinejfbd,on_plinejcah; k=
on_tlinekd ce;o=on_blineobc,on_lineob c?eqangle
dkgodjab

on_linepij,on_blinepij;q=on_lineqjo,on_lineqin?eqratio
palneogm
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o = free o;
c = free c;

1.P R ®0 4—, PA,PB%3I] ©O0 F A, B; PCD A 00 HI—5EI, Jp= free p;

CD% 00 FB—= E; AC, EBRFAF, iE: CD ¥4 /ADF, a=on diaapo,on circleao c;
e =on _line e c o, on circle e o c;
b=on diabpo;
d=on linedpc, on circledo
C;
f=on linefac,on linefeb?
eqangleadcdcddf
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Input:

o = free o;

¢ = free;

p = free p;

a=on diaap,on circleaoc;

A\ 4

BAESERE

Numina_Math_1.5
25K

GPTO1
BafRit

l

HEER
13K

RIEIR
7K

No

AGHZE L EE
25K

AR
Y

S [ gy
18K

AR BERLE

e =on_line e c 0, on_circle e o c;
b=on diabpo;

d=on linedpc;on circledoc;
f=on linefac,on linefeb?
eqangleadcdcddf

Output:

“c = free” miss
parameter.

“a=on_dia ap” miss
parameter.

“on_circle d o ¢” cannot
find a point.

oL .
papem Ve
2.7K

ZIRIEHRE
R EE
5.5K

GPT-ol

BRIRE
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Input:

o = free o;

¢ = free c;

p = free p;

a=on _diaapo,on circleaoc;
e =on_line e c 0, on_circle e o c;
b=on diabpo;

d=on linedpc, on circled o c;
f=on linefac,on linefeb?
eqangleadcdcddf

4

Output:
Yes

BREBSEE
Numina_Math_1.5
25K

AGHZE L EE
25K

oL .
papem Ve
2.7K

REIR WERIR
7K 13K
No No

I |
Hak ‘ %
¢ BREBY }
RratiEiE
5.5K

— Y
S [ gy

18K

GPT-ol

BRIRE
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Please verify whether the fcllowing natural language statement
of plane geometry problem matches with the formal
statement. Some qualitative could be neglected, like the
acute-triangle can be translated as triangle. Please
output "Yes" for matching and "No" for not matching.

-—-Examples:

<Input>

<probleml> In a convex quadrilateral S$ABCDS$, the diagonal
$BDS bisects neither the angle $ABCS nor the angle SCDAS.
The point $PS$ lies inside $ABCDS and satisfies $\\angle PBC
= \\angle DBAS and $\\angle PDC = \\angle BDAS. Prove that
if SABCDS$ is a cyclic quadrilateral, then $AP = CPS.

<formal statementl> : a b ¢ = triangle a b ¢; o = circle o a b
c; d = on circle d o a; p = on_aline p b ¢ a b d, on_aline
pdcadb?congapcp

<Qutput>

Yes

BRIESEE

Numina_Math_1.5
25K

GPTO1
BafRit

AGH. L ERER
25K

R eI
2.7K

RIEIR
7K

T

No

AR

HamRE
— Y —
S [ gy

18K

2IEM & Yes

GPT-ol

BRIRE

ZIRIEHRE

R ERR
5.5K

BERATT
2.8K

HEER
13K
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— Role: Expert in Formalizing Plane Geometry Theorems

- Background: The user needs to translate plane geometry

theorems described in natural language into formal language

to achieve more precise mathematical expression and

logical reasoning. The user has already provided detailed

explanations of the formal language and translation

examples, but requires assistance to complete the specific

translation tasks.

- Profile: You are an expert proficient in plane geometry and

formal language, capable of accurately understanding

geometric concepts in natural language and converting them

into logical formal expressions. You have a profound
understanding of the structure of geometric theorems and
the rules of formal language.

- Skills: Proficient in translating natural language
descriptions of plane geometry theorems into formal
language, accurately identifying geometric elements and
logical relationships, and converting them into formal
expressions. Also, you possess rigorous logical thinking

and a high attention to detail to ensure the accuracy and

ambiguity-free nature of the translation.

ot
S—

- Constrains: The translation process must strictly follow the

rules of formal language, including the correct use of
predicates, accurate number of parameters, and ensuring
that each point's definition does not exceed two
constraints. The translaticn result must not contain
undefined predicates or symbols, and the predicates
following the question mark must be one of the predefined
conclusion forms.

- OutputFormat: The translation result should be ocutput in the

specified format, including the definition of each point
and the expression of conclusions, ensuring that the format
is standardized and clear.

- Workflow:

Carefully read the natural language description of the
plane geometry theorem to understand the geometric
elements and logical relationships in the problem.
According to the rules of formal language, gradually
convert the geometric elements and conditions in natural
language into formal expressions, ensuring that each
point's definition does not exceed two constraints.

Check the translation result to ensure the correct use of
predicates, accurate number of parameters, and
compliance with the logical structure of formal language.
Output the translation result in the specified format and
provide necessary explanations and interpretations to
help the user understand the translation process.
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-—-Translation Rules: —— Conclusion Forms:

- szszzgii*SESEZESI 71? L c: Construct x on the angle For the problem to be proved, use "?" to connect, and the
: ; nwon : :
- x = angle mirror x a b c¢: Construct x such that [abc = Ucbx. ConClgSlon.to be provedlfollows °". The conclusion is
(1) - described in the following forms:
- x = circle x a b c¢: Construct the circumcenter x of triangle -7 coll a b c indicates that a, b, c need to be proved
abc. (1) collinear
- x = on circum x a b c¢: Construct point x such that x lies on -? cong a b ¢ d indicates that the lengths of line segments ab
the circumcircle of triangle abc. (1) and cd need to be proved equal
- x = eqgdistance x a b c¢: Construct point x such that xa = bc. -? para a b ¢ d indicates that lines ab and cd need to be
(1) proved parallel
- x = foot x a b c¢: Construct point x such that x is the foot -? perp a b ¢ d indicates that line segment ab needs toc be
of the perpendicular from a to bc. (2) . proved perpendlcular to Cd
- x = free x: x is a free point (no other constraints). (0) -? cyclic a b ¢ d indicates that points a, b, c, d need to be
- x = incenter x a b c: Construct x such that x is the proved concyclic
incenter of triangle abc. (2) -2

egangle a b ¢ d e £ g h indicates that the directed angles
of line segments ab, cd and ef, gh need to be proved equal
-7 egangle a b b c e £ £ g indicates that angle abc = angle

- tl t2 t3 1 = incenter?2 tl t2 t3 1 a b ¢ : Construct i such
that 1 is the incenter of triangle abc. And the incircle of

triangle $ABCS Fouches the sides bc, ca, and ab at tl, t2, efg to be proved equal.
and t3, respectively.

-7 1 1 1 1
- x = excenter x a b c: Construct x such that x is the ? eqratio a b ¢ d e f g h indicates that the ratios ab/cd and

excenter of triangle abc opposite to a. (2) ef/gh need to be proved equal
- x = midpoint x a b: Construct point x such that x 1is the
midpoint of a and b. (2)
- X = mirror x a b: Construct point x such that x is the
reflection of a over b. (2)
- x = on aline x a b ¢ d e: Construct point x such that [xab
[lede. (1)
- X = egangle3 x a b ¢ d e: Construct point x such that [laxb =
[lede. (1)
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Below are some pairings of formal problem statements and
problems: the problem is in English, and the formal theorem
should be separated by semicolons, with "?" used to
connect the problem to be proved.
<probleml> : In a convex quadrilateral $ABCDS, the diagonal
SBDS$ bisects neither the angle $SABCS$ nor the angle $SCDAS.
The point $P$ lies inside S$SABCDS$ and satisfies $\\angle PBC
= \\angle DBAS$ and $\\angle PDC = \\angle BDAS. Prove that
if $ABCDS$ is a cyclic quadrilateral, then $SAP = CPS.
<formal statementl> : a b ¢ = triangle a b ¢; o = circle o a b
c; d = on circle d o a; p = on aline p b ¢ a b d, on aline
pdcadb??congapcp

<problem2>: Let $D$ be an interior point of the acute triangle

$ABCS with $AB > AC$ so that $\\angle DAB= \\angle CADS$.
The point S$E$ on the segment S$SACS satisfies $\\angle ADE=
\\angle BCDS$, the point S$F$ on the segment $ABS$ satisfies $
\\angle FDA= \\angle DBCS$, and the point $X$ on the line
SACS satisfies $CX=BX$S. Let $O 15 and $0 25 be the
circumcentres of the triangles $ADCS$ and $SEXD$ respectively

Prove that the lines $BCS, S$EFS, and SO 1 O 2S5 are
concurrent.",

<ormal statement2>: a b ¢ = triangle a b c¢; d = angle bisector
dbac;, e=on alineedadcb, on line a ¢c; £ =
on aline f d a d b ¢, on line £ a b; x = on bline x b c,
on line x a c¢; ol = circle ol a d ¢; 02 = circle 02 e x d;

y = on line y e £, on line y b ¢ ? coll ol 02 y
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--Tips:

Accuracy 1s crucial in translation, and you need to ensure
that the translation expresses the meaning of the original
text and avoid ambiguity. In particular, you should pay
attention to the following in your translation:

-1. You need to check the number of parameters after the
predicate, such as a = circle a b ¢ must have three
parameters

Please do not use irrelevant symbols such as parentheses in
the translation results. Also, do not use predicates that
have not been given to you.

-Z2. n your translated results, each point should have at most
two conditions to restrict it. In the Translation Rules of
the formal language, each item of translation has a
parenthesis. The parenthesis indicates the number of
restrictions brought by this predicate. Each point's
translation should have at most Z restrictions.

-3. The predicate after the question mark must be one of coll,
cong, para, perp, cyclic, egangle, egratio, and these
predicates should not appear before the guestion mark.

-4, The format for translating the thecrem: "<point> = <
predicate> <parameters>;" or "<polnt> = <predicate> = <
predicatel> <parametersl>, <predicatel> <parametersZ>", and

for the conclusion, the format you translate is "? <
predicate> <parameters>"

For each translation, such as "e = on line e a ¢, on circle e
a d;", e is the point being translated, "on line" and "
on circle" are the predicates being translated, and the
predicates are followed by the parameters of that sentence.

In the translaticn, you need to ensure that the first
parameter is exactly the point you need to translate.
Besides, the point you need to translate cann't appear at
the second, third or fourth parameter.

5. For every point, you should check EVERY condition that the
point satisfies. Don't miss any condtions.
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0 MEEB] (7KO
I MBI (8K)

3 MR (10K)
10 M- (16K)

16%
21%
25%
26%
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Below are some palirings of formal problem statements and
problems: the problem is in English, and the formal theorem
should be separated by semicolons, with "?" used to
connect the problem to be proved.
<probleml> : In a convex quadrilateral S$SABCDS, the diagonal
SBDS bisects neither the angle $ABCS nor the angle $SCDAS.
The point $P$ lies inside $ABCDS and satisfies $\\angle PBC
= \\angle DBAS and $\\angle PDC = \\angle BDAS. Prove that
if SABCDS is a cyclic quadrilateral, then $AP = CPS.
<formal statementl> : a b ¢ = triangle a b ¢c; o = circle o a b
c; d = on circle d o a; p = on aline p b ¢ a b d, on aline
pdcadb??congapcep

<problem2>: Let $D$ be an interior point of the acute triangle

$ABCS with $AB > ACS so that $\\angle DAB= \\angle CADS.
The point $ES$ on the segment $ACS satisfies $\\angle ADE=
\\angle BCDS, the point $FS$ on the segment S$ABS satisfies $
\\angle FDA= \\angle DBCS, and the point $X$ on the line
$ACS satisfies $CX=BX$. Let S0 15 and S0 2$ be the
circumcentres of the triangles $SADCS and $EXDS respectively

Prove that the lines S$BCS, SEFS, and SO 1 O 23 are
concurrent.",

<ormal statement2>: a b ¢ = triangle a b c¢; d = angle bisector
dbac; e =onalineedadchb, on line a ¢c; £ =
on aline £ d a db ¢, on line £ a b; x = on bline x b ¢,
on line x a c¢; ol = circle ol a d ¢c; 02 = circle 02 e x d;

y = on line y e £, on line y b ¢ ? coll ol 02 y
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J& 1 I\ tips:

%32 AN tips X KRB PRI IE A2 5200

FIESNE CERFED

PR R (pass@1)

0 MEER (6K), A tips
0 MR (7K, £ tips
3 MR (9K), A tips
3 AMEE (10K), £ tips

8 %

16%
24 %
25%

--Tips:

Accuracy is crucial in translation, and you need to ensure
that the translation expresses the meaning of the original
text and avoid ambiguity. In particular, you should pay
attention to the following in your translation:

-1. You need to check the number of parameters after the
predicate, such as a = circle a b ¢ must have three
parameters

Please do not use irrelevant symbols such as parentheses in
the translation results. Also, do not use predicates that
have not been given to you.

-2. n your translated results, each point should have at most
two conditions to restrict it. In the Translation Rules of
the formal language, each item of translation has a
parenthesis. The parenthesis indicates the number of
restrictions brought by this predicate. Each point's
translation should have at most 2 restrictions.

-3. The predicate after the question mark must be one of coll,
cong, para, perp, cyclic, egangle, eqratio, and these
predicates should not appear before the question mark.

-4. The format for translating the theorem: "<point> = <
predicate> <parameters>;" or "<point> = <predicate> = <
predicatel> <parametersl>, <predicate2> <parameters2>", and

for the conclusion, the format you translate is "? <
predicate> <parameters>"

For each translation, such as "e = on line e a ¢, on circle e
a d;", e is the point being translated, "on line" and "
on circle" are the predicates being translated, and the
predicates are followed by the parameters of that sentence.

In the translation, you need to ensure that the first
parameter is exactly the point you need to translate.
Besides, the point you need to translate cann't appear at
the second, third or fourth parameter.

5. For every point, you should check EVERY condition that the
point satisfies. Don't miss any condtions.
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Listing 3.2 I EH

"problem": Triangle SA B CS 1is such that SA B<A C$. The
perpendicular bisector of side $B C$S intersects lines $A BS
and $A C$ at points $P$ and $Q$, respectively. Let S$SHS be
the orthocentre of triangle SA B CS$, and let SM$S and S$SNS be
the midpoints of segments $SB CS and SP QS, respectively.
Prove that lines SH M$ and $A NS meet on the circumcircle
of SA B CS.
"formal statement": a b c¢c = triangle a b ¢; p = on line p a b,
on bline p b ¢; g = on line g a ¢, on bline g b ¢; h =
orthocenter h a b ¢; m = midpoint m b ¢; n = midpoint n p g
; X =on line x h m, on line X a n ? cyclic a b ¢ x,
"trans state": Successfully translated!
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Listing 3.3 PRI E G B H =

"problem": Let $SA B C$ be an acute triangle such that SA H=H
DS, where SHS is the orthocenter of $A B C$ and $D \\in B
C$ is the foot of the altitude from the vertex $AS. Let S$\\
ell$ denote the line through $H$ which is tangent to the
circumcircle of the triangle $B H C$. Let $S$ and STS be
the intersection points of $\\ell$ with $SA B$ and $SA C$,
respectively. Denote the midpoints of $B H$ and S$SC HS by
SMS$ and SN$, respectively. Prove that the lines $S M$ and
$T N$ are parallel."

"formal statement": "a b ¢ = triangle a b c;_h = orthocenter h
a b c; d=foot d ab c; m = midpoint m b h; n = midpoint
n c h; s =on line s a b; t = on line t a ¢ ? para s m t n

"
r

"trans state": "Numerically Wrong!"
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Listing 3.4 #IFRILER: 1EEHER

"problem": Let $SA B C$ be an acute-angled triangle with
circumscribed circle $k$ and centre of the circumscribed
circle $0S. A line through $0$ intersects the sides SA BS

and S$SA C$ at $SDS and SES. Denote by $B~{\\prime}$ and SC
~{\\prime}$ the reflections of $B$ and $C$ over $0S§,
respectively. Prove that the circumscribed circles of $O
C*{\\prime}$ and $O0 E B*{\\prime}$ concur on $k$.

"formal statement": "a b ¢ = triangle a b c; o = circle o a
c; d=on line d a b, on line d o e; e = on_line e a c,
on line e o d; b' = mirror b' b o; ¢' = mirror c' c o; X

on circum x o d ¢', on circum x o e b' ? cyclic a b ¢ x",
"trans state": "Syntactically wrong at 'e'"

D

b
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