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▲ Table 2: Comparison of the performance of Satlm and VCSEARCH on well-
defined problems

▲  Table 3: Reaction scores of VCSEARCH + and 
comparison methods in a realistic environment with both 
ill-defined and well-defined problems

R Q 1 :  C a n  V C S e a r c h 
effectively identify and 
reject ill-defined problems? 

▲ Table 1: The rejection rates of various comparative methods on PMC

▲ Figure 3: The overall illustration of VCSerach
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R Q 3 :  C a n  V C S e a r c h  h e l p 
existing methods achieve robust 
m a t h e m a t i c a l  r e a s o n i n g  i n 
realistic scenarios?

R Q 2 :  C a n  V C S e a r c h 
o u t p e r f o r m  f o r m a l i z e d 
p r o m p t i n g  m e t h o d  i n 
modeling capabilities? 

In real-world scenarios, problem formulations are often incomplete or inconsistent, 
containing missing or contradictory conditions. Such cases are generally unsolvable and 
are referred to as ill-defined problems, which remain underexplored. To address this gap, 
we construct a benchmark called Problems with Missing and Contradictory Conditions 
(PMC) to evaluate how models respond to these challenging scenarios.

▲ Figure 1: Well-defined problems and ill-defined problems in PMC with corresponding response.

We find that when the model is exposed to 
both well-defined and ill-defined problems, 
its performance on each degrades, revealing a 
trade-off dilemma between solving accuracy
and rejection capability.

Problem Analysis: Trade-off Dilemma

To mitigate the trade-off, a natural idea is to 
incorporate formal solvers. 
However, modeling mathematical problems 
with formal language accurately is not trivial.
How can we improve the problem 
modeling ability?

Evaluation Metrics
Rejection Rate(R-rate):                                  Reaction Score(R-Score)

We extract the head variable from the variable queue and search 
the constraint pool for related variables.

We refine the variables to be updated using the 
knowledge provided by the LLM, while 
simultaneously searching for any newly introduced 
variables in the updated constraints.

We employ LLM judger to compare candidate states, 
selecting the optimal one as the starting point for the next 
search iteration.

To address cold start of search, we propose an 
Anchored Initialization that leverages the reasoning 
capabilities of the LLM to generate a preliminary 
anchor state as an anchored initialization state for 
Variable-Constraint Dynamic Search.

Variable-Constraint Dynamic Search

▲ Figure 2: Trade-off faced by traditional methods 
when handling ill-defined and well-defined problems


