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Table 8. Effect of rollout number N in the GRPO stage. We
perform the experiments on Qwen2.5-VL 7B. Accounting for both
training cost and performance, we set N = 8.

Performance N = 5 N = 8 N = 10

TextCDL
Recall 98.5 99.1 98.3

Precision 98.4 99.1 98.3

ImgCDL
Recall 96.9 97.0 97.0

Precision 96.9 96.9 97.0

ConsCDL
Recall 89.1 92.7 91.0

Precision 87.9 92.1 90.3

Formalgeo-Rec-CoT 80.9 83.2 82.5

Table 9. Effect of Reward Weights α, γ in GRPO. We perform
the experiments on Qwen3-VL 8B. According to results, we set
α = 0.1, γ = 0.5.

α γ
TextCDL ImgCDL ConsCDL

Acc.
Re. Pre. Re. Pre. Re. Pre.

0.2 0.4 98.3 98.9 96.8 96.8 96.1 96.0 84.4

0.4 0.3 98.4 99.0 97.2 97.0 96.1 96.0 83.6

0.1 0.5 99.2 99.3 97.0 96.9 95.9 95.8 85.7

6. More Ablations

Effect of rollout number N in GRPO. In order to vali-
date the effect of rollout number N in the GRPO stage, we
perform an ablation study on Qwen2.5-VL 7B in Table 8.
Setting N = 10 yields no performance gain on CDL gen-
eration and slightly degrades the problem solving accuracy.
Moreover, it brings an extra 80 hours of training time com-
pared with N = 8. Considering the training cost and the
performance, we set N = 8.
Effect of Reward Weights α, γ in GRPO. In order to val-
idate the effect of reward weights α, γ in the GRPO stage,
we perform an ablation study on Qwen3-VL 8B in Table 9.
Considering the CDL generation performance and the solv-
ing accuracy, we set α = 0.1, γ = 0.5.
Effect of learning rate in SFT and RL stages. During the
training process, we adopt the learning rate of 1.0× e−5 for

Table 10. Superior Performance on Original Formalgeo7k v2.
We further conduct both training and evaluation on the original
Formalgeo7k v2. Compared with previous methods, our superior
performance on the original Formalgeo7k v2 validates the effec-
tiveness of our framework.

Methods
TextCDL ImgCDL ConsCDL

Re. Pre. Re. Pre. Re. Pre.

FgeoParser (Diag.) - - 77.5 - 87.0 -

FgeoParser (Text) 96.5 - - - - -

Diagram Formalizer - - 92.9 - 90.3 -

Ours (Formalgeo7k) 98.2 98.3 97.0 97.0 91.0 90.3

Ours (Rec-CoT) 99.1 99.1 97.0 96.9 92.7 92.1

SFT and 1.0 × e−6 for RL. We further conduct ablations
on various choices of learning rate. Results confirm that the
chosen hyperparameters yield the best results, and the per-
formance remains relatively stable across various choices.
Superior Performance on Original Formalgeo7k v2. In
Table 10, we conduct both training and evaluation on the
original Formalgeo7k v2 (“Ours (Formalgeo7k)” in the ta-
ble). The results demonstrate that our method outperforms
previous CDL generation approaches even when using the
original data, validating the effectiveness of our framework.
Furthermore, training with the refined data yields better per-
formance, confirming that high-quality CDL annotations
are also beneficial.
Empirical analysis of how concise descriptions bene-
fit MLLM’s learning. We further compare the perfor-
mance of concise CDL against the expanded version on
the Formalgeo-Rec-CoT training set. While results in Ta-
ble 11 show that the expanded version achieves slightly
higher CDL matching scores on the training set, its perfor-
mance on the validation set is inferior to our concise CDL
(as shown in Table 5). This phenomenon shows the rel-
atively poor generalization of the expanded version com-
pared to ours. The expanded version introduces unneces-
sary or redundant information, which unexpectedly enlarges
the search space. Consequently, with relatively limited sam-
ples, MLLM tends to memorize training samples rather than
learning generalizable patterns. In contrast, the search space



Table 11. Concise descriptions (ours) v.s. Expanded version
on the training set. While the expanded version achieves slightly
higher scores than the concise CDL on the training set, its perfor-
mance on the validation set (shown in Table 5) degrades, which
shows poor generalization.

Type
TextCDL ImgCDL ConsCDL

Re. Pre. Re. Pre. Re. Pre.

Concise 99.3 99.4 98.7 98.5 93.8 94.1
Expanded 99.8 99.8 98.7 98.7 94.0 94.1

of concise CDL is smaller, which eases the generalization.
Generalization of CDL for various LLM Solvers. In
order to validate the generalization capability of our pro-
posed diagram, we further perform an ablation for vari-
ous LLM Solvers. Taking the generated CDL from our
MLLM Interpreter (Qwen2.5-VL 7B) as inputs, we uti-
lize various LLMs to serve as solvers, including Qwen3
30B, Qwen3 32B, DeepSeek-V3.1-Terminus, and GLM-
4.6. Results in Table 12 demonstrate that our proposed
paradigm achieves overall superior performance against
previous methods across LLM solvers, validating its strong
generalization. Qwen3 30B yields the best result and is
therefore selected as the LLM solver in our main paper.
Solving Accuracy Comparison with Diagram Formal-
izer on the same LLM Solver. We further evaluate
end-to-end solving accuracy improvements against DFE-
GPS’s Diagram Formalizer [42] across both in-domain
(Formalgeo7k v2) and Out-Of-Domain (Unigeo & Math-
vista) benchmarks. CDL generation results of Diagram For-
malizer are obtained by running its official code. In Ta-
ble 13, using the same LLM solver (Qwen3 30B), ours
yields consistent improvement across all benchmarks, fur-
ther validating our generalization capability and confirming
that enhancement on CDL generation indeed leads to better
solving performance.

7. Proof for CDL’s Conciseness

In this section, we provide a proof to demonstrate the con-
ciseness of Conditional Declaration Language (CDL) com-
pared with general textual descriptions.

Generally, a textual description of a geometric input can
be decomposed into three components: 1) shape descrip-
tions that depict geometric shapes, e.g., line segments, an-
gles, triangles, etc., 2) relation descriptions that reflect the
positional and algebraic relationships between shape ele-
ments, and quantitative metric (e.g., the line segment length
and the angle degree), and 3) irrelevant words that are irrel-
evant to any geometric shapes or relations, e.g., “a”, “the”,
etc.

Table 12. Generalization of CDL for various LLM Solvers. We
perform experiments with various LLM Solvers on Formalgeo-
Rec-CoT. All LLM Solvers take the generated CDL from our
MLLM Interpreter (Qwen2.5-VL 7B) as inputs to perform rea-
soning.

Models Formalgeo

Closed-Source MLLMs

GPT-4o 58.0

Claude-Sonnet-4 69.1

Claude-Opus-4.1 69.1

Gemini2.5-Flash 80.5

Gemini2.5-Pro 81.8

Open-Source MLLMs

Qwen2.5-VL 32B 57.3

Qwen3-VL 30B 80.1

GLM4.1-V 73.4

GeoUni 59.8

DFE-GPS 75.3

Ours

MLLM
Interpreter

+Qwen3 32B 82.5

+GLM-4.6 82.3

+DeepSeek V3.1 79.4

+Qwen3 30B 83.2

Table 13. Solving Accuracy Comparison with Diagram For-
malizer on the same LLM Solver. We evaluate end-to-end solv-
ing accuracy improvements against DFE-GPS’s Diagram Formal-
izer on the same LLM Solver, Qwen3 30B. Results demonstrate
the generalization capability of our method and confirm that en-
hancement on CDL generation indeed leads to better solving per-
formance.

Models LLM Formalgeo Unigeo MathV.

DFE-GPS Qwen3 80.3 79.9 69.0
Ours Qwen3 85.7 84.0 80.8

For a specific geometric input, let H , R, and O de-
note the sets of all possible shapes, relations, and irrelevant
words, respectively, under specific constraints or rules (e.g.,
CDL rules).

(1) Shape Descriptions: In CDL, the shape description
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Caption  In triangle ABD, 
AC is perpendicular to BD. 

CDL General Text
ConsCDL: Shape(AB,BC,CA), Shape(AC,CD,DA)

Collinear(BCD)
ImgCDL: Perpendicular(AC,CD)
TextCDL: Perpendicular(AC,BD)

The image displays a triangle labeled ABD. Triangle ABD is further divided into two
triangles labeled ABC and ACD by line segment AC. Point C lies on BD. Looking 
into the diagram, right angle symbol is shown at point C, indicating that the line 
segment AC forms a 90-degree angle with the base BD. From the caption, AC is 
perpendicular to BD.

Shape(AB,BC,CA)             Shape(AC,CD,DA)
(basic) (basic) 

Triangle  ABD Triangle ABC Triangle ACD
(composition) (basic) (basic)
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Image Text

3.AC is perpendicular to BD1. Point C lies on BD.
2. right angle symbol is shown at point C; AC 
forms a 90-degree angle with the base BD
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⊿ABD ⊿	ADB
⊿	BDA ⊿	BAD
⊿	DAB ⊿	DBA

⊿ABC ⊿	ACB
⊿	BCA ⊿	BCD
⊿	CAB ⊿	DCA

⊿ACD ⊿	ADC
⊿	CDA ⊿	CAD
⊿	DAC ⊿	DCA

Shape(AB,BC,CA)
Shape(BC,CA,AB)
Shape(CA,AB,CB)

Shape(AC,CD,DA)
Shape(CD,DA,AC)
Shape(DA,AC,CD)

Diagram

2. Perpendicular(AC,CD)

Figure 4. Illustration of CDL’s Conciseness. A textual description of a geometric diagram can be decomposed into shape descriptions
(H), relation descriptions (R), and irrelevant words (O). We use “basic” to denote the triangles that cannot be decomposed further, and
“composition” to denote the complex triangles composed of two basics. Under specific constraints in the CDL rule, |HC|, |RC|, and |OC|
are minimal to |HT|, |RT|, and |OT|, respectively. Therefore, for any given geometric diagram, a CDL description is significantly more
concise than a general textual description.

set HC consists of closed shapes, angles, and line segments.
There are two constraints: a) the closed shape cannot be
decomposed further into other closed shapes; b) the angle
does not exist in any closed shape in the diagram; the line
segment does not exist in any angle or closed shape in the
diagram. While in general textural descriptions HT , there
is no such constraint. Thus, in HT , in addition to elements
in HC , there may also exist closed shapes that can be de-
composed further and angles or line segments that exist in
a specific closed shape. Consequently, HC ⊆ HT and
|HC | ≤ |HT |.

(2) Relation Descriptions: Suppose we need to depict
K relations to solve our problem. For each piece of relation,
there is only one possible description for such a relation in
CDL. So in total, |RC | of CDL equals the number of rela-
tions K. However, there are many choices for describing
the same relation in general textual descriptions. Thus, in
total |RT | ≫ K.

(3) Irrelevant Words: As CDL is a description language
with a predefined format, CDL doesn’t contain any irrele-
vant words. Thus, the OC for CDL and OT for general text
satisfy |OC | = 0 ≪ |OT |.

Therefore, for any given geometric input, the following
inequality satisfies:

|CDL| = |HC |+|RC |+|OT | ≪ |HT |+|RT |+|OT | = |Text|.

This inequality proves that for a given geometric input, the
number of all possible descriptions in CDL |CDL| is much
smaller than that in general textual descriptions |Text|, i.e.,
the CDL description is more concise than the general textual
description. We provide an illustration to demonstrate this
in Fig. 4.

8. More Qualitative Results
In this section, we provide examples of various benchmarks,
including Formalgeo-Rec-CoT, Unigeo, and Mathvista.



Prompt: The Caption of this geometric diagram is: As shown in the diagram, DE=EC, arc DFC=60°, D is the center of circle D, DG⊥BG. Find ∠CAF. Please provide the consCDL and imgCDL
based on this given geometric diagram and provide the textCDL based on its caption. You first think within <think></think> tags and then provide all CDLs within <CDL></CDL> tags.

MLLM Interpreter: <think>Firstly, looking into the diagram, I see 7 points, they are E, C, F, B, D, A, G. And I see 1 circle, the centriod of it is D. Points BAFCE lie on Circle D, they are 
cocircular points, so we get Cocircular(D, BAFCE). Among all points, I observe their connection relationship. I see Point G and Point E are connected by line segment EG. I see Point A and Point 
F are connected by line segment AF. I see Point A and Point D are connected by line segment AD. I see Point D and Point G are connected by line segment DG. I see Point F and Point C are 
connected by line segment CF. I see Point B and Point A are connected by line segment AB. I see Point E and Point C are connected by line segment CE. I see Point B and Point A are connected 
by Arc BA on Circle D. I see Point C and Point G are connected by line segment CG. I see Point A and Point F are connected by Arc AF on Circle D. I see Point D and Point C are connected by 
line segment CD. I see Point F and Point C are connected by Arc FC on Circle D. I see Point C and Point E are connected by Arc CE on Circle D. I see Point E and Point B are connected by Arc 
EB on Circle D. I see Point G and Point B are connected by line segment BG. Furthermore, I observe some collinear relationship. Points A, D, C lie on a single straight line, so they are collinear 
and we get Collinear(ADC). Points B, G, C lie on a single straight line, so they are collinear and we get Collinear(BGC). Points E, G, D lie on a single straight line, so they are collinear and we get 
Collinear(EGD). I then look into the shapes in this geometric diagram. Now I identify some closed shapes. I identify a closed shape formed by arc BA on circle D, line segment AB, represented as 
Shape(DBA,AB). I identify a closed shape formed by line segment BA, line segment AD, line segment DG, line segment GB, represented as Shape(BA,AD,DG,GB). I identify a closed shape 
formed by line segment GD, line segment DC, line segment CG, represented as Shape(GD,DC,CG). I identify a closed shape formed by arc AF on circle D, line segment FA, represented as 
Shape(DAF,FA). I identify a closed shape formed by line segment AF, line segment FC, line segment CD, line segment DA, represented as Shape(AF,FC,CD,DA). I identify a closed shape 
formed by arc FC on circle D, line segment CF, represented as Shape(DFC,CF). I identify a closed shape formed by arc CE on circle D, line segment EC, represented as Shape(DCE,EC). I identify 
a closed shape formed by arc EB on circle D, line segment BG, line segment GE, represented as Shape(DEB,BG,GE). I identify a closed shape formed by line segment CE, line segment EG, line 
segment GC, represented as Shape(CE,EG,GC). </think> <CDL>consCDL:['Shape(DBA,AB)', 'Shape(BA,AD,DG,GB)', 'Shape(GD,DC,CG)', 'Shape(DAF,FA)', 'Shape(AF,FC,CD,DA)', 
'Shape(DFC,CF)', 'Shape(DCE,EC)', 'Shape(DEB,BG,GE)', 'Shape(CE,EG,GC)', 'Collinear(ADC)', 'Collinear(BGC)', 'Collinear(EGD)', 'Cocircular(D,BAFCE)'], 
imgCDL:['Equal(LengthOfLine(DE),LengthOfLine(EC))', 'Equal(MeasureOfArc(DFC),60)', 'PerpendicularBetweenLine(DG,BG)'], textCDL:['Equal(LengthOfLine(DE),LengthOfLine(EC))', 
'Equal(MeasureOfArc(DFC),60)', 'IsCentreOfCircle(D,D)', 'PerpendicularBetweenLine(DG,BG)'].</CDL>

Reward Score

ConsCDL Score = 1.0
ImgCDL Score = 1.0
TextCDL Score = 1.0
Format Score = 1.0

GT Answer: 30

Prompt: The CDL is: consCDL:['Shape(DBA,AB)', 'Shape(BA,AD,DG,GB)', 'Shape(GD,DC,CG)', 'Shape(DAF,FA)', 'Shape(AF,FC,CD,DA)', 'Shape(DFC,CF)', 'Shape(DCE,EC)', 'Shape(DEB,BG,GE)', 'Shape(CE,EG,GC)', 
'Collinear(ADC)', 'Collinear(BGC)', 'Collinear(EGD)', 'Cocircular(D,BAFCE)'], imgCDL:['Equal(LengthOfLine(DE),LengthOfLine(EC))', 'Equal(MeasureOfArc(DFC),60)', 'PerpendicularBetweenLine(DG,BG)'], 
textCDL:['Equal(LengthOfLine(DE),LengthOfLine(EC))', 'Equal(MeasureOfArc(DFC),60)', 'IsCentreOfCircle(D,D)', 'PerpendicularBetweenLine(DG,BG)’]. The question is: Find ∠CAF. The final answer MUST BE put in 
\\boxed\{\}.

LLM Solver: We analyze the geometric configuration described by CDL. The key elements include: Circle with center at D, passing through points B, A, F, C, E. Collinear points: ADC (so AC is a diameter), BGC, and 
EGD. Perpendicularity: DG⊥BG. Equal lengths: DE=EC and  ∠FDC=60°. Step 1: Coordinate Setup. We place the circle centered at the origin D=(0,0) with radius r. Since ADC are collinear and D is the center we can set 

A=(-r, 0), C=(r,0), This makes AC a horizontal diameter of the circle. From the condition, DE=EC and DE=DC=r, triangle DEC is equilateral. Therefore, ∠DCE=60°. From geometry, this places point E at (r
2
, 3r
2

). Similarly, 

F lies on the circle, it must be symmetric to E across the x-axis, so F=(r
2
, - 3r

2
). Step 2: Compute Vectors for Angle ∠CAF. We now compute vectors AC and AF to find the angle between them at point A. AC = C-A, AF=F-

A. Now apply the dot product formula to find the angle. So: cos ∠CAF= AC∙AF
|AC||AF|

= 3
2

. Thus, ∠CAF=30 °.

Final Answer: \boxed{30}.

Figure 5. Qualitative Result on Formalgeo7k-Rec-CoT.

Prompt: The Caption of this geometric diagram is: As shown in the figure, in △ABC, ∠BAC = 70.0, rotate △ABC clockwise around point C by a certain angle to get △DEC, the corresponding point 
of point A is D, ED passes point A, then the degree of rotation angle is (). Please provide the consCDL and imgCDL based on this given geometric diagram and provide the textCDL based on its 
caption. You first think within <think></think> tags and then provide all CDLs within <CDL></CDL> tags.
MLLM Interpreter:<think>Firstly, looking into the diagram, I see 5 points, they are E, C, B, D, A. Among all points, I observe their connection relationship. I see Point B and Point C are 
connected by line segment BC. I see Point A and Point E are connected by line segment AE. I see Point D and Point A are connected by line segment AD. I see Point A and Point B are connected 
by line segment AB. I see Point C and Point A are connected by line segment AC. I see Point E and Point X are connected by line segment EX. I see Point X and Point A are connected by line 
segment AX. I see Point C and Point D are connected by line segment CD. I see Point X and Point C are connected by line segment CX. I see Point B and Point X are connected by line segment 
BX. Furthermore, I observe some collinear relationship. Points E, X, C lie on a single straight line, so they are collinear and we get Collinear(EXC). Points B, X, A lie on a single straight line, so 
they are collinear and we get Collinear(BXA). Points E, A, D lie on a single straight line, so they are collinear and we get Collinear(EAD). I then look into the shapes in this geometric diagram. 
Now I identify some closed shapes. I identify a closed shape formed by line segment EX, line segment XA, line segment AE, represented as Shape(EX,XA,AE). I identify a closed shape formed 
by line segment BX, line segment XC, line segment CB, represented as Shape(BX,XC,CB). I identify a closed shape formed by line segment AX, line segment XC, line segment CA, represented 
as Shape(AX,XC,CA). I identify a closed shape formed by line segment AC, line segment CD, line segment DA, represented as Shape(AC,CD,DA). </think> 
<CDL>consCDL:['Shape(EX,XA,AE)', 'Shape(BX,XC,CB)', 'Shape(AX,XC,CA)', 'Shape(AC,CD,DA)', 'Collinear(EXC)', 'Collinear(BXA)', 'Collinear(EAD)'], imgCDL:[], 
textCDL:['Equal(MeasureOfAngle(BAC),70.0)', 'IsRotationOfTriangle(ABC,DEC,C)', 'IsCorrespondingPointOfTriangle(A,D,ABC,DEC)'].</CDL>

GT Answer: 40

Prompt: The CDL is: consCDL:['Shape(EX,XA,AE)', 'Shape(BX,XC,CB)', 'Shape(AX,XC,CA)', 'Shape(AC,CD,DA)', 'Collinear(EXC)', 'Collinear(BXA)', 'Collinear(EAD)'], imgCDL:[], 
textCDL:['Equal(MeasureOfAngle(BAC),70.0)', 'IsRotationOfTriangle(ABC,DEC,C)', 'IsCorrespondingPointOfTriangle(A,D,ABC,DEC)’]. The question is: then the degree of rotation angle is (). The final answer MUST BE 
put in \\boxed\{\}.
LLM Solver: To determine the degree of rotation angle in the given geometric configuration, we analyze the provided information from the CDL. Key Information from the CDL : 1) Includes collinearities: 
Collinear(EXC), Collinear(BXA), Collinear(EAD). These indicate that points EXC, BXA, EAD lie on straight lines. 2) Angle ∠BAC= 70, Triangle ABC is rotated around point C to form triangle DEC, Point A maps to D 
under the rotation. Geometric Interpretation: The rotation center is at point C and the rotation angle is the angle between vectors CA and CD, i.e., ∠ACD. Since triangle ABC is rotated to triangle DEC, the rotation maps A 
to D, B to E, and C to C. This implies: CA=CD, CB=CE, ∠ACD= ∠BCE=rotation angle. Also, from the collinearity condition, points EAD lie on a straight line. This is crucial because it means that the vector ED passes 
through the origin (if we place A at the origin), and thus E and D are scalar multiples of each other. Deriving the Rotation Angle: Using coordinate geometry and rotation formulas, we derive the relationship between the 
known angle ∠BAC= 70 and the unknown rotation angle 𝜃. By applying the rotation transformation around point C and using the collinearity condition EAD, we arrive at the trigonometric identity cot(70+ 𝜃) = -tan(2 𝜃).
Final Answer: \boxed{40}.

Figure 6. Qualitative Result on Unigeo.

Prompt: The Caption of this geometric diagram is: As shown in the figure, AB is the diameter of ⊙O, point C is on ⊙O, AE is the tangent of ⊙O, A is the tangent point, connect BC and extend to 
intersect AE at point D. If ∠AOC = 80.0, then the degree of ∠ADB is (). Please provide the consCDL and imgCDL based on this given geometric diagram and provide the textCDL based on its 
caption. You first think within <think></think> tags and then provide all CDLs within <CDL></CDL> tags.
MLLM Interpreter: <think>Firstly, looking into the diagram, I see 6 points, they are C, E, B, O, D, A. And I see 1 circle, the centriod of it is O. Points BAC lie on Circle O, they are cocircular
points, so we get Cocircular(O, BAC). Among all points, I observe their connection relationship. I see Point A and Point D are connected by line segment AD. I see Point A and Point D are 
connected by line segment AD. I see Point C and Point O are connected by line segment CO. I see Point A and Point D are connected by line segment AD. I see Point C and Point B are connected 
by line segment BC. I see Point D and Point C are connected by line segment CD. I see Point B and Point O are connected by line segment BO. I see Point O and Point A are connected by line 
segment AO. I see Point A and Point C are connected by Arc AC on Circle O. I see Point B and Point A are connected by Arc BA on Circle O. I see Point C and Point B are connected by Arc CB 
on Circle O. Furthermore, I observe some collinear relationship. Points B, O, A lie on a single straight line, so they are collinear and we get Collinear(BOA). Points B, C, D lie on a single straight 
line, so they are collinear and we get Collinear(BCD). Points A, D, E lie on a single straight line, so they are collinear and we get Collinear(ADE). I then look into the shapes in this geometric 
diagram. Now I identify some closed shapes. I identify a closed shape formed by arc BA on circle O, line segment AO, line segment OB, represented as Shape(OBA,AO,OB). I identify a closed 
shape formed by arc AC on circle O, line segment CO, line segment OA, represented as Shape(OAC,CO,OA). I identify a closed shape formed by arc CB on circle O, line segment BC, represented 
as Shape(OCB,BC). I identify a closed shape formed by line segment OC, line segment CB, line segment BO, represented as Shape(OC,CB,BO). I identify a closed shape formed by arc AC on 
circle O, line segment AD, line segment DC, represented as Shape(OAC,AD,DC). </think> <CDL>consCDL:['Shape(OBA,AO,OB)', 'Shape(OAC,CO,OA)', 'Shape(OCB,BC)', 
'Shape(OC,CB,BO)', 'Shape(OAC,AD,DC)', 'Collinear(BOA)', 'Collinear(BCD)', 'Collinear(ADE)', 'Cocircular(O,BAC)'], imgCDL:[], textCDL:['IsDiameterOfCircle(AB,O)', 'IsCentreOfCircle
(O,O)', 'IsTangentOfCircle(AE,O)', 'Equal(MeasureOfAngle(AOC),80.0)’]. </CDL>

GT Answer: 50

Prompt: The CDL is: consCDL:['Shape(OBA,AO,OB)', 'Shape(OAC,CO,OA)', 'Shape(OCB,BC)', 'Shape(OC,CB,BO)', 'Shape(OAC,AD,DC)', 'Collinear(BOA)', 'Collinear(BCD)', 'Collinear(ADE)', 'Cocircular(O,BAC)'], 
imgCDL:[], textCDL:['IsDiameterOfCircle(AB,O)', 'IsCentreOfCircle (O,O)', 'IsTangentOfCircle(AE,O)', 'Equal(MeasureOfAngle(AOC),80.0)’]. The question is: then the degree of ∠ADB is (). The final answer MUST BE 
put in \\boxed\{\}.

LLM Solver: We analyze the geometric configuration based on the given CDL. The key Geometric Facts from the CDL: 1) AB is a diameter of the circle with center O, This implies that OA=OB=r, and ∠ACB=90 (by 
Thales' Theorem). 2) AE is tangent to the circle at point A. By the Tangent-Chord Angle Theorem, the angle between the tangent AE and chord AC is equal to the angle in the alternate segment. Therefore ∠CAE= ∠ABC. 3) 
Point D lies on both line BC and line AE: So D is the intersection of the tangent line AE and the secant line BC. Step-by-Step Derivation. Step 1: Determine ∠ABC. Since ∠AOC=80, and it's a central angle over arc AC, 
the inscribed angle ∠ABC= 40. Step 2: Use Tangent-Chord Angle Theorem. From the theorem, ∠CAE= ∠ABC=40. Also, since AE is tangent at A, and OA is perpendicular to AE, we have ∠OAE=90. Thus, ∠BAE=90, 
and ∠BAC = ∠BAE- ∠CAE=50. Step 3: Analyze Triangle ADB. In triangle ADB, we use the triangle angle sum. ∠ADB=180- ∠DAB- ∠ABD=50.
Final Answer: \boxed{50}.

Figure 7. Qualitative Result on MathVista.


