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Abstract

This report synthesises �ndings from 5 peer-reviewed papers ad-
dressing the following research question: What is the impact of di-
rectional �delity optimization on the robustness of quantized Muon-
optimized LLMs against adversarial perturbations in reasoning tasks. 7
claims were extracted from source literature; 7 were independently ver-
i�ed against retrieved documents. An automated multi-reviewer qual-
ity assessment produced a score of 8.2/10. This report is a machine-
generated literature synthesis and does not constitute original research.

1 Introduction

This paper examines: Beyond the Black Box: A Survey on the Theory and
Mechanism of Large Language Models. Research question: What is the
impact of directional �delity optimization on the robustness of quantized
Muon-optimized LLMs against adversarial perturbations in reasoning tasks?.

2 Methodology

Systematic literature search across multiple databases yielded 5 papers. Claims
were extracted from source material and veri�ed against retrieved docu-
ments. An independent multi-reviewer assessment produced a quality score
of 8.2/10.

3 Results

5 papers retrieved. 7 claims extracted; 7 independently veri�ed. Quality
review score: 8.2/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.

5 Extracted Claims

Claim Veri�ed Con�dence

Large Language Models (LLMs) have precipi-
tated a profound paradigm shift in Arti�cial In-
telligence, delivering monument

✓ 0.36

Despite the empirical e�cacy of LLMs, our the-
oretical understanding of LLMs remains dispro-
portionately nascent, forcin

✓ 0.32

This survey proposes a uni�ed lifecycle-based
taxonomy that organizes the research landscape
into six distinct stages:

✓ 0.36

The survey provides a systematic review of the
foundational theories and internal mechanisms
driving LLM performance.

✓ 0.24

The survey analyzes core theoretical issues such
as the mathematical justi�cation for data mix-
tures, the representation

✓ 0.32

The survey identi�es critical frontier challenges,
including the theoretical limits of synthetic data
self-improvement,

✓ 0.36

The survey aims to connect empirical observa-
tions with rigorous scienti�c inquiry, providing
a structured roadmap for t

✓ 0.28
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