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Discovering cognitive strategies with tiny recurrent neural networks
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Article

Discovering cognitive strategies with tiny
recurrent neural networks

https://doi.org/101038/s41586-025-09142-4  Li Ji-An', Marcus K. Benna' & Marcelo G. Mattar®®>
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Fig.1: Model overview and performance on animal tasks.

From: Discovering cognitive strategies with tiny recurrent neural networks
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Paper: https://www.nature.com/articles/s41586-025-09142-4
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A Survey of Self-Evolving Agents: On Path to Artificial Super Intelligence
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A SURVEY OF SELF-EVOLVING AGENTS: ON PATH TO
ARTIFICIAL SUPER INTELLIGENCE

Huan-ang Gao, Jiayi Geng"', Wenyue Hua“", Mengkang Hu“', Xinzhe Juan’*T, Hongzhang Liu‘T,
Shilong Liu®t, Jiahao Qiu*’t, Xuan Qi"t, Yiran Wu”!, Hongru Wang™*™, Han Xiao™1,
Yuhang Zhou’', Shaokun Zhang”7, Jiayi Zhang”, Jinyu Xiang, Yixiong Fang’, Qiwen Zhao®,
Dongrui Liu”, Qihan Ren”, Cheng Qian”, Zhenhailong Wang’, Minda Hu",

Huazheng Wang”, Qingyun Wu”, Heng Ji”, Mengdi Wang*’

“Princeton University, *Princeton Al Lab, 7 Tsinghua University, “Carnegie Mellon University,
University of Sydney,  Shanghai Jiao Tong University, “Pennsylvania State University, “University of Michigan,
Oregon State University, "The Chinese University of Hong Kong, *Fudan University,

"The Hong Kong University of Science and Technology (Guangzhou), “The University of Hong Kong,
“University of California, Santa Barbara, ¢ University of California San Diego,

“University of Illinois Urbana-Champaign,

Github Repo: https://github.com/CharlesQ9/Self-Evolving-Agents
TEqual contribution and the order is determined alphabetically, “Corresponding Author
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Figure 1: A conceptual trajectory illustrating the progression from large language models (LLMs) to foundation agents,
advancing to self-evolving agents—our focus, and ultimately toward hypothetical Artificial Super Intelligence (ASI).
Along this path, intelligence and adaptivity increase, marking a shift toward more autonomous and agentic Al systems.
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Paper:https://arxiv.org/pdf/2507.21046v3
github:https://github.com/CharlesQ9/Self-Evolving-Agents
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Qwen-Image Technical Report
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4} Qwen August 5, 2025

Qwen-Image Technical Report

Qwen Team

% https://quen.ai

¥, https://huggingface.co/Qwen/Qwen-Image
-3 https://modelscope.cn/models/Qwen/Qwen-Image
(») https://github.com/QwenLM/Qwen-Image


https://arxiv.org/abs/2507.21046v3
https://github.com/CharlesQ9/Self-Evolving-Agents
https://huggingface.co/datasets/LLM360/MegaMath
https://huggingface.co/datasets/LLM360/MegaMath
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FHE., ATMNIERNRNERIG, KN T EEVEIEEE, SRANREIREIRE. TR, mE.
BEFIFE, Lo, BABPRAT—MmAzUIGRES, NEXXAER R, BLNERIXAHNERNER
RIS, FHEET REIBTERAAER, XMRENF 75 EBEIEE T RENRENAEREE]. B,
Qwen-lmage MYERIESFRIESTRANE, TEFSFEERSMNERRTES LRSTESHS. )
TIgEERGRERN—ENE, BAIBINT —FEIANSESIIGER, e MUBEERNXAEIES (T21)
MXAEGEEIEG (TI21) £55, TEREGRIERK (121) B, BT Qwen2.5-VL f1 MMDIT Z
BREERR. I, BAVSRREGSBEAN Qwen2.5-V0L 1 VAE 4388, LADBIEREUE N F NS
R, XA ERADH LS ER BRI RITIE L — B4 R EE 2 BBYSFE . Qwen-Image 7£
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B Qwen-Image GPT Image 1 [High| 0 FLUX.1 Kontext [Pro|
Scedream 3.0 FLUX.1 [Dev] [ | BAGEL B Qwen-lmage GPT Image 1 [High| 0 Seedream 3.0

(a) Image generation and editing benchmarks (b) Text rendering benchmarks
Figure 1: Qwen-Image exhibits strong general capabilities in both image generation and editing, while
demonstrating exceptional capability in text rendering, especially Chinese.
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Paper:https://arxiv.org/pdf/2508.02324
Code:https://github.com/QwenLM/Qwen-Image



https://arxiv.org/abs/2508.02324
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Blog:https://huggingface.co/Qwen/Qwen-Image
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Why are LLMs’ abilities emergent?

=L
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Why are LLMSs’ abilities emergent?
Vladimir Havlik!
HERE

RENESEE (LLMs) fEAER(ES LRI, HEIRKIRARAMERIRES [RR(InE%E: ST
ERBEIGRIBRT B R, AOEIREOTSOENER, HI TREHZME (DNNs) HY7H
PstE, FHEHXF "BIEMARTEER" MHRESNATEEARIZOAER. SHSHEARR, HERK
BRI SHENITRE, (EERERNRNT AT BRI TTEHES. BT REATHREN,
ERNSAER, AHRRE: LLM OEINENFRETEREEERGRIINE, MAESEIET .
5@z, SrkTien. TIERRBEENBRFEINGIS, #AREEMA DNNs BIAFMLEEARR. £
SKAZHE DNN BF—MERaINRSE, HeENXUTYE. WENEYTRSERRNSR. &E, (FEAE

& LLM BENFEROARATNSEMNITE, MANEITIMERSEE.
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Paper:https://arxiv.org/pdf/2508.04401
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GLM-4.5: Agentic, Reasoning, and Coding (ARC) Foundation Models
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GLM-4.5: Agentic, Reasoning, and Coding (ARC)
Foundation Models

GLM-4.5 Team
Zhipu Al & Tsinghua University

(For the complete list of authors, please refer to the Contribution section)

Abstract

AEHE

)

BEE RSN THARESE2 (MoE) KENESHEE GLM-4.5, &8RS #0X 3550 12, #LE
S 320 {2, AXFEFREHEERLGRMBESEEIN, 219 23 B2 token NEMERISGFISEAY
[FERUIE, GLM-4.5 TEE8RelR. #EEMGwAS (ARC) IS5 LRME#M, RESHERVTENMRFNF, H
EFFESIHMERPNAGIGEES, HESEAREENRFTHEET, MEEXHR, SiEEERLEET
GLM-4.5 RE/NURA GLM-4.5-Air, FIEHEEISRN Mok ZRMLURFHTEREE, HESERFFRRARE

BIchi IR T,
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LLM Performance Evaluation: Agentic, Reasoning, and Coding Benchmarks

12 benchmarks: MMLU-Pro, AIME 24, MATH-500, SciCode, GPQA, HLE, LCB (2407-2501), SWE-Bench Verified, Terminal-Bench, TAU-Bench, BFCL V3, BrowseComp
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g L
Agentic Reasoning Coding
Agentic Benchmarks: TAU-Bench, BFCL V3 (Full), Reasoning Benchmarks: MMLU=Pro, AIME 24, MATH 500, Coding Benchmarks: SWE-Bench Verified, Terminal-
BrowseComp SciCode, GPQA, HLE, LCB {2407-2501) Bench
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-V 509 7
a “

452
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Figure 1: Average performance on agentic, reasoning, and coding (ARC) benchmarks. Overall,
GLM-4.5 achieves a rank of 3rd, with GLM-4.5-Air following at rank 6th. The models listed are
evaluated as of July 28, 2025.
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Paper:https://arxiv.org/pdf/2508.06471
Github: https://github.com/zai-org/GLM-4.5
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AR-Zero: Self-Evolving Reasoning LLM from Zero Data
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R-Zero: Self-Evolving Reasoning LLM from Zero Data

Chengsong Huang!?',Wenhao Yu!’, Xiaoyang Wang!,Hongming Zhang!, Zongxia Li'?,
Ruosen Li'#, Jiaxin Huang?, Haitao Mi'!, Dong Yu'
ITencent Al Seattle Lab, >Washington University in St. Louis,
3University of Maryland, College Park, “The University of Texas at Dallas
t Core contributors
chengsong@wustl.edu; wenhaowyu@global.tencent.com


https://arxiv.org/pdf/2508.06471
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R-Zero RET—MEIFHY. T2BEXRIER, EELHEAASRIEENIRLT, BEIEREHEE
BAARENESEE (LLM) AUHEEREN. ZERAIROR—MIREWER: EN—1 8 LLM 53], X
HHCHR MEE IR AT — “"BhikE"  (Challenger) 1 "KA#EE"  (Solver) . BbEERAIRIERLARL
TRIFL TR ZHRIREJIAGAUMERE, TIRFRRNIET IR RX LR ERLRY. HEERESESE
BAES. XFRSHNEHEIER T — P AR, ERSUHAD)IGRIE. LI, R-Zero BEBEE
IRRAEEAM LLM SRR R E LRYERE, HIa0fE Qwen3-4B-Base fEEAHEEEE 1Y

’AT +649 5, EERTUSHEERE LIRAT +7.54 .

RLVR & SFT Task Solution
Label-Free RL Task Solution
R-Zero (ours) Task Solution

(Pass@1)
&
i
&

Performance
a w
= 8

O T SuperGPOA Math Avg MMLU-Pro

Figure 1: (Left): R-Zero employs a co-evolutionary loop between Challenger and Solver. (Right):
R-Zero achieves strong benchmark gains without any pre-existing tasks or human labels.

FERR
o ZE2BRIMIBIEMIER: R-Zero FERTMEBREMN LLM FEKHAEATINTEGERIERE, SeUFE
HEE MR EMEIECR LLM GhaEFIKERR) KNS RERBESHIGEENES. hiEE

PRMEEIERRIARRE, KEEFSESHNRIR, AR, LT EBAREIERFINERFIBRE.
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o YHAMEMRNEMHNE: R-Zero SINT —FREUITERIIHME (GAN) AR, PhEkERIZRITIE
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Paper:https://arxiv.org/pdf/2508.06471
Github:https://github.com/Chengsong-Huang/R-Zero.
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https://arxiv.org/pdf/2508.06471
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15

A Comprehensive Survey of Self-Evolving Al Agents
A New Paradigm Bridging Foundation Models and Lifelong Agentic Systems

Jinyuan Fang*!, Yanwen Peng*?. Xi Zhang*!, Yingxu Wang*?, Xinhao Yi', Guibin Zhang?, Yi Xu®, Bin Wu",
Siwei Liu’, Zihao Li', Zhaochun Ren®, Nikos Aletras?, Xi Wang?, Han Zhou®, Zaigiao Meng! =

! University of Glasgow, 2University of Sheffield, Mohamed bin Zayed University of Artificial
Intelligence, ‘National University of Singapore, SUniversity of Cambridge, SUniversity College
London, "University of Aberdeen, ®Leiden University

]

. ; -
Equal Contributor, Corresponding Author
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RFALEHT T Bt Al RIBX—HEml, EMEEE BaltittR S EMRERTFH SRS AER
FROENMERK, ARETH "RatmA. RERE. N5 MR BRRIE—SER, s
LLM-centric Z3 \E#ST) 142 Z IR EHURIIUATERN R, ARG T HICERSE S AN
SREMERSETIN ENER. W2, SRNER) 2R, FEd "2, =, #Me" 89 "8
e Al RE=FER" ESHZESMHRENARE, REERTARKAXIRGSEIR, MEZERENE. B

EMFDMER Al RIERGHRM T £ERVIEIC SEidER.
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Multi- Agent Orchestration
(MAO)
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Model Offline Pretraining 2 '
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ChatDev o=

Camel '.

h
Model Online Adaptation
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Multi-Agent Self-Evolving
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Figure1 LLM-centric learning is evolving from learning purely from static data, to interacting with dynamic environments,
and ultimately towards lifelong learning through multi-agent collaboration and self-evolution.
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Geometric-Mean Policy Optimization

Yuzhong Zhao'* Yue Liu'* Junpeng Liv?> Jingye Chen® Xun Wu® Yaru Hao*
Tengchao Lv' Shaohan Huang® Lei Cui' Qixiang Ye! Fang Wan' Furu Wei'
'UCAS 2CUHK “HKUST “Microsoft Research
https://aka.ms/General Al


https://arxiv.org/pdf/2508.07407
https://github.com/EvoAgentX/Awesome-Self-Evolving-Agents

18

AEHE

AR T RE SRR IRFRIF BRI F S T5i% GMPO, iZ75 AU U FBUEREARF
19, BERETBRinERMERFUESERIGAEENSR, BRER 7 RIREFNT AR E KRR,
P SLINATRITRE, GMPO MUEHFHEE, AIBERASESESTRANLESIIGISEY, 188
KRR, RFEENZHAE). S5 GRPO JiEMELL, GMPO fES MU VAHEREE LI THEE
MEREIRT, EIOMERERIETT 4.1%., ZTIFAXREGENFIMREN SEMRE THT e IRISHIE, X

R EERMMISRSHEER SRR EAEEHNFR.

'3 ™,  Range of importance , | [__ff_"_*_*z_!it-_‘_’_-_f_{_]
GRPO sampling ratio T (086 0<t)
285 1
I ) X . .,,....l..u..t...u-w-m'-
|5 i lelnnad g mieinoa) s 0aT) |
0| & a4 (0], 0<¢) Ty (0610, 0t) fan
k ) T
ir ™ VR RN
GMPO (Ours) ;
y . . ‘Unstable LlpdﬂICH!
sgnif 4 GRPO
I i _Tolor _“.riu.‘”.].. e i rﬂ_[_{f'fJ_r!’_' 0«'—_'_]__ sgn(A) \ ]) gn(A) . .
{ |1 (lnm [(W&umiﬂ'ri% U-\.'..f]) '(“p({F"H”],,Eﬂrh'-!'-c.z:') .L‘1-H) A P GMPO (Ours) |
%2 3 Training steps

Figure 1: Comparison between vanilla Group Relative Policy Optimization (GRPO) and our proposed
GMPO. GRPO optimizes the arithmetic mean of token-level rewards, while GMPO uses the geometric
mean (left). For GRPO, extreme importance sampling ratios emerge frequently during training, which
implies unstable policy updates. In contrast, GMPO results in more stable importance sampling ratios
with less extreme values and narrower range (right).

FERR

o GUFFEMAEIR: RE/LATEIRRMML (GMPO) , B/UESEEREREAYE, BRHIFIRREE
MEREFELTSRAD)IATRE, AIBRFRERILAVIS M.

o IBCSIIOWEINIE: REDHTT GMPO IEBEFRE. KL BUEAIMSER LRI, GRS XE

LI B REAE) IS e NIR RN LI TIB5IE.



19

o 2HEMRHRF: EEIHFSSESHEEREENNF, GMPO BEBH#ER GRPO Ji%, YR 4.1%,

FIARIEEHEREE DRI AT SERt L BEE T IR SCEH,

EE S

Paper: https://arxiv.org/pdf/2507.20673
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From Al for Science to Agentic Science:
A Survey on Autonomous Scientific Discovery

Jiaqi Wei'?*, Yuejin Yang'>*, Xiang Zhang**, Yuhan Chen'”*, Xiang Zhuang'?*,
Zhangyang Gao'*, Dongzhan Zhou!*, Guangshuai Wang'~?, Zhigiang Gao', Juntai Cao?*,
Zijie Qiu'?, Xuming He'?, Qiang Zhang?, Chenyu You®, Shuangjia Zheng’®, Ning Ding”,
Wanli Ouyang!!?, Nanqing Dong!, Yu Cheng''?, Sigi Sun!?", Lei Bai'", Bowen Zhou!“*

! Shanghai Artificial Intelligence Laboratory, 2 Zhejiang University, > Fudan University,
4 University of British Columbia, > Tongji University, ® Stony Brook University,

7 Shanghai Jiaotong University, ® Lingang Laboratory,

? Tsinghua University, !° The Chinese University of Hong Kong
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Paper: https://arxiv.org/pdf/2508.14111

Homepage: https://agenticscience.github.io/

Github: https://github.com/AgenticScience/Awesome-Agent-Scientists
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DEEP THINK WITH CONFIDENCE

Yichao Fu?'; Xuewei Wang!, Yuandong Tian', Jiawei Zhao''
IMeta AL 2UCSD
TEqual contribution

Project Page: jiaweizzhao.github.io/deepconf
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Accuracy on AIME 2025 Generated Tokens on AIME 2025
(Offline) (Online)
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Weighted Confidence Majority Voting
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Parallel Thinking with DeepConf /
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DeepConf, Python- Ilke

After generati ng next token x:

|
g I conf_list.append(compute cenf (x.logprob))
E I gc = average(conf list[x-group size:x])
g 15 |
_‘f\.{' \V | 1f gc >= threshold:
14 & I continué genaration
" elsa:
W I stop genaration
A R SRR P~/ )
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Token Index
Figure 1: Up: DeepConf on AIME 2025. Down: Parallel thinking using DeepConf.
J'E"l\\\
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InternVL3.5: Advancing Open-Source Multimodal Models in Versatility, Reasoning, and Efficiency
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InternVL3.5: Advancing Open-Source Multimodal Models
in Versatility, Reasoning, and Efficiency

Weiyun Wang*, Zhangwei Gao®, Lixin Gu*, Hengjun Pu*, Long Cui*, Xingguang Wei*, Zhaoyang Liu*,
Linglin Jing®, Shenglong Ye*, Jie Shao®, Zhaokai Wang®, Zhe Chen”, Hongjie Zhang, Ganlin Yang, Haomin Wang,
Qi Wei, Jinhui Yin, Wenhao Li, Erfei Cui, Guanzhou Chen, Zichen Ding, Changyao Tian, Zhenyu Wu, Jingjing Xie,
Zehao Li, Bowen Yang, Yuchen Duan, Xuehui Wang, Zhi Hou, Haoran Hao, Tianyi Zhang, Songze Li, Xiangyu Zhao,
Haodong Duan, Nianchen Deng, Bin Fu, Yinan He, Yi Wang, Conghui He, Botian Shi, Junjun He, Yingtong Xiong,
Han Lv, Lijun Wu, Wengi Shao, Kaipeng Zhang, Huipeng Deng, Biging Qi. Jiave Ge, Qipeng Guo, Wenwei Zhang,
Songyang Zhang, Maosong Cao, Junyao Lin, Kexian Tang, Jianfei Gao, Haian Huang, Yuzhe Gu, Chengqi Lyu,
Huanze Tang, Rui Wang, Haijun Lv, Wanli Ouyang, Limin Wang, Min Dou, Xizhou Zhu, Tong Lu, Dahua Lin,
Jifeng Dai, Weijie Su, Bowen Zhou™, Kai Chen™, Yu Qiao™, Wenhai Wang™', Gen Luo™'

InternVL Team, Shanghai Al Laboratory

Code: https://github.com/OpenGVLab/InternvVL
Model: https://huggingface.co/OpenGVLab/InternVL3_5-241B-A28B
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Figure 1: Comparison between InternVL3.5 and leading MLLMs in general capabilities. Hatched bars
represent closed-source commercial models. We report average scores on a set of multimodal general, reasoning,
text, and agentic benchmarks: MMBench v1.1 (en) [71], MMStar [11], BLINK [36], HallusionBench [41],
AI2D [55], OCRBench [72], MMVet [168], MME-RealWorld (en) [178], MVBench [63], VideoMME [35],
MMMU [170], MathVista [76], MathVision [134], MathVerse [175], DynaMath [189], WeMath [100], Log-
icVista [153], MATHS00 [45], AIME24 [84], AIME2S5 [85], GPQA [106], MMLU-Pro [146], GAOKAO [177],
IFEval [185], SGP-Bench [102], VSI-Bench [161], ERQA [121], SpaCE-10 [38], and OmniSpatial [50].
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Paper: https://arxiv.org/pdf/2508.18265
Code: https://github.com/OpenGVLab/InternVL
Model:https://huggingface.co/OpenGVLab/InternVL3 5-241B-A28B
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Exploring the role of large language models in the scientific method: from hypothesis to discovery
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Exploring the role of large language
models in the scientific method: from

hypothesis to discovery

| ™| Check for updates

Yanbo Zhang', Sumeer A. Khan®**, Adnan Mahmud®®, Huck Yang’, Alexander Lavin®, Michael Levin'®,
Jeremy Frey', Jared Dunnmon'!, James Evans'®*®, Alan Bundy', Saso Dzeroski'®,
Jesper Tegner'®'7"%" g Hector Zenil?®*' 22241
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ANEGFIE T NESHEE (LLMs) MRIZGEANERFR, RTEERZEHIRZ AN EITEFTRIE
AERR. XEELEMT LLMs ERIFMFPRISHCNAE, SEXEGE, FREE. SRit. 88
R BstsLins, BEEENT. ENSFTECESRARITER., #—2, (FES 7T EMIEEL (20 GPT-4,
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BE "AIEEI2" AR, XERRARYT LLMs ARIZFRIFRIHE, WHEEENARE. JHBREEERKR
Ui P, FAREBEBIAIIME. BXEERHMORSHRITEEFSUNLNRS, —YATS, FE&EIA LLMs
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(A) (B) (C)
Proteins are made of
! ' i System:
Vi S e human
You are a creative scientist.
LLM ' ) scientists
L Hec: . | ctheragents —_—
'JL w ' ~
. Please propose nove th @ ) search
=2 R -ical drug combinat ] ® \"k
SOE breast cancer, and ing 2 ti
— 2 action < /> coding
ns are made of long Assistant: \ }
Creating novel hypothetical X)) g pErmants
LLM drug combinations... =
LLM P
il . - ) - . \"-"/ r| LLM agents
1. **Palbociclib (Ibrance) + feedback | \= "

Metformin®®: ...

- **Rati le**: Combined,
L S they may 5y gistically
{ inhibit cell growth and ..

‘roteins are made of long

Fig. 1 | Auto-regressive generation, dialogue prompting, and agent frameworks  assistant. A multi-round dialogue will repeat the user and assistant contents. C LLM
in large language models. A LLMs generate sentences in an auto-regressive manner,  agents are systems that use a large language model as its core reasoning and decision-
sampling tokens from a predicted distribution at each step. B A typical prompt for making engine, enabling it to interpret instructions, plan actions, and autonomously
LLMs consists of a system prompt and a user prompt. The LLM will then respondasan  interact with external tools, environments, or other LLM agents to fulfil a given goal.
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Paper: https://www.nature.com/articles/s44387-025-00019-5.pdf
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Generalist Reward Models: Found Inside Large Language Models
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GENERALIST REWARD MODELS: FOUND INSIDE LARGE
LANGUAGE MODELS

A PREPRINT

Yi-Chen Li*, Tian Xu*, Yang Yu*", Xuqin Zhang, Xiong-Hui Chen,
Zhongxiang Ling, Ningjing Chao, Lei Yuan, Zhi-Hua Zhou

National Key Laboratory for Novel Software Technology, Nanjing University, China
School of Artificial Intelligence, Nanjing University, China
* Equal contribution
T Correspondence: yuy@nju.edu.cn
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Figure 1: Response classification accuracy on the Multifacted-Bench.
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Genie 3: A new frontier for world
models

5 AUGUST 2025

Jack Parker-Holder and Shlomi Fruchter
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We’re releasing a more advanced speech-to-speech model and new API capabilities
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