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Show that for any integer n = 4, we have n* = nl.

ﬁ Recursively Solve Subgoals by DeepSeek-Prover-V2-7B
theorem induction_ineq_nsglefactn (n: W) (ha:4<n):nA2<n!:=sorry
lemma inductive_step (n :14) (hg : 4 < n) (base_case: 4724 1)
Vk24,kr25k! > (k+1)r2<s(k+1)l=by
TUnderstanding the Problem s0rr

‘We nead to show that for any integer n = 4, the inequality n? = n! holds. Here,
n! denotes the factorial of r, which is the product of all positive integers up to n.

Synthesize into Complete Formal Proofs
Proof Sketch

To prove this formally, we can use mathematical induction. Here's how the
induction would work:

m induction_ineq_nsqlefactn [n: 1) (he:4<nj:n*2<nl:=hy

= base_case:442<4 1:=hy
1. Base Case: Verify the inequality forn = 4. - simp [Mat factorial]
2. Inductive Step: Assume the inequality holds for some k = 4. ie. k” = kL. e ; 7 i g 1
il have inducti tep: V k24, kA 2kl > k+1)A2<(k+1) |:=by
Then show that it holds for k + 1, i.e.. (k +1)° = (k+ 1)L, e et
intro k by hy
#% chain-of thoughl by DeepSeek-V3 simp_all [Nat.factorial]
Lean 4 Proof Structure AlGERLE
have final_proof: ¥ n24,nA2<n l:=by
heorem induction_ineq_nsqglefactn (n: M) (ha:4<nj:n*2<n!:=hy intro n hn
have base_case:4*2<54:=hy

induction’ hn with k hk

case refl => exacl base_case
B haveinductive_step: ¥ kx4, kA 2<k! = (k+1)42<(k+1] l:=by case step =>
sorry apply inductive_step k hk
exact by assumption
fiave fnakproof s ¥ n =4, nin 3 < n l = by ¥ 2sump

apply final_proof
exact hy

KAk B : DeepSeek, F WLiE KA 7T
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Next week, Grok 3.5 early beta release to SuperGrok subscribers only.

It is the first Al that can, for example, accurately answer technical
questions about rocket engines or electrochemistry.

k is reasoning from first principles and coming up with answers
that simply don’t exist on the Internet.

f "\ Mario Nawfa
¥ GROK 3 SENDS USAGE SOARING — 10X SPIKE IN DOWNLOADS

Elon’s xAl just dropped Grok 3, and the numbers are wild.

Mobile downloads exploded 10X the week it launched, with daily U.5. users u...
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(LiveCodeBench v5) & & E AL T o1-mini A& f2id L+ 9] 49 QwQ—-32B-Preview
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| % ® 0 {—— TimeSaved [
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EEE  Finished Rollout
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@ Reward in Parallel
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AIME 2025

Math problem-solving
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IFEval

Visual understanding
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EgoSchema
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TallyQA

Retrieval-augmented generation
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Function calling
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ScreenSpot Web Text
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ScreenSpot Web Icon
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Pro

85.9%

50.0%
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76.6%

22.3%

65.9%

92.1%

84.6%

60.8%
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76.7%

—
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Premier
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57T
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84.6%/
48.8%
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86.3%

63.7%
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84.0%
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The numbers for other models are a mix of self-reported and measured evaluations. Several
results averlap within the 95% confidence interval.
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(a) ReasonlR Training Data (b) Query Length Distribution
X m 0.03
Sia Real-World _gimpie Query (13 tokens) —
Public Web Search : Yelowsione Mations! Park The park cantains the headwaters of =
Whre did Yakowstons Nations! Park get its name? o=
(1,383,877) e the Yellowsione River, from which i takes s historical name. . - = g
Maturol Guestions (Kuinthowskd st al_2019) i 3 Public
-~
_— query, positive documen iard negativi umen B
o itive document ; —— }*@'{ —* | hard tive doc t = 001
LM Lim i
Varied-Length Query (167 tokens) - Positive
T In the landmark case ... the Supreme Court of the United States acdressed the issue of mialistion 001
VL Sarah, is suing her ex-employer ... Serah claims she aftex reporting workplace misconduct .. The court slso established that employers cannet
(244,970) | =5 =0 =ier mooring » supervenr's unsihica teminate an empiayer in response to & protected activity, such & Eponting workplace
Y beravior to human resouirces. The corporation harassment, without facing potentiel bty for mialiation it
argued that the femingtion was dus to
retuctang, i Soreh aree oo || [HTANREONNR DOBIENE
for mtalistion, ... Can the cour hold the corporstion i peiioak e PEs e
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commen sirategy 1o stay Competithe . 0 00 400 600 S0 1000
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.—- . iu’@‘“} — { query } — ‘Ei —-{ hard negmivsuor.umam} (c) Difficulty Measure
Initial ith ) O O
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s Hard Query {41 tokens) primary function is 10 hythmically co-ordinte biokgical procassss 50 they occur at the HO V[ Public
o0l [t ine e oo o bl comect time 1o maximise the ftness of an indsidual ... 4 A
nclvichusis who wark night shits, The researcher notices | - Hard Negath
that thess individusts tend to have dificulty faling asieen | | During the night shit ... an increass in body temperaturs .. However, the night shift .. does. BM25 Error 530 373 251
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heurs, What could be the primary factor confributing o | | Revealng & corelation, rather than & causality bstween hioh body temperatures during right GRIT-TBError 423 113 39
this phencmenon .. 2 shifis and the sUbjective experienoe of discomfart with day-me sieep. | = 5 ;
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LitQA Precision and Accuracy Comparison

Precision

Accuracy
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Stage 1: Reasoning Injection +  Stage 2: Deliberation Enhancement
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Fine-Tuning _ Reinforcement Learning
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4 FARAEG

4.1 Paper2Code: #}FiR-% XA Z A ik

%5 B AL 52 H K 2 4= DeepAuto. ai 7F X T —/A~ 4% 7 PaperCoder WJHEZ4E, A 4%
AFHMIMEF I LT ARG R EORLEE, At #AFHFRGTZ 4 A
HRE ., BIERGAEMEFSZFH RS LS ORAEI, FEFRAREA

B N Fe IR 45 R G E) AL,

E % 16: Paper2Code

Paper2Code: Automating Code Generation
from Scientific Papers in Machine Learning

Minju Seo!, Jinheon Baek!, Seongyun Lee!, Sung Ju Hwang!?
KAIST!, DeepAuto.ai’
{minjuseo, jinheon.baek, seongyun, sungju.hwang}l@kaist.ac.kr

FH R R &L Paper2Code, @R A 50 BT

AT R B R 0 P AR R AL S AR T 2 2% (Reproducibility) ¥
A, P AREAFER Y MBS, Ek PaperCoder sk Fl $ X LLMAEZE, A=
NI EUE: X (Planning). 247 (Analysis) #=4 gk (Generation). &4~

M BUAR 8 i — 20 % T30 89 A7 AR AR R SR AL T AN A2,
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Naive

Paper

Attention is All
You Need

3.5 Positional
Encoding

We used Adam op.

LLM

PaperCoder (

1. Planning ]

¥
1.1 Overall Plan f‘é i

1 OVERVIEW ..

5. IMPLEMENTATION ROADMAR &
ACTION STERS EXFERIMENT SETUR

3
positional encoding

. eaBp | eps @R /w
i ¥ ) ¥ ¥

.2 Arch. Design 4 i i anfiguration
2 Arch. Desig 1.3 Logic Design 1.4 Configuratio
1. dataset_loader.py: training:
Datasett oader class:_ P Tt o
i maodel_size: base’
% ;nnd’:I.pv. Lol training_steps: 100000
'''''''' s batch_taken_count: 25000
3. trainer.py: Trainer class:... =
4. evaluation.py: Bwalustion ... optimizer:

5. main.py: Main entry paint: . type: "Adam®
6. utils.py: Utilty functions: ...

[ 2. Analyzing

] [ 3. Coding ]

| EREAR R
v
B -

6. SUBMOBULE

CONSIDERATIONS

2. Multi-Head Attention

b, Eeed-Farward Network
(FFN)

c. Positional Encoding

LERENS R NCY S
v

escedud =
salf_pasitiossl_sncodisg
lenbesdad)

TR R R

& X Paper2Code, W WRiE

B 5B

PaperCoder & /&8 i ¥4t 5 2 fiF A7 =AM AL I BLRAR A KT L A& A2 5F
AT G B A B SRR AL b S A A 4y B A

B, AR, BRI T — A3 BRI R B A E 2R IS a1,
H T KRB A5 B R AR S Z B ALK F, IRA T AR X R AL AT
WA 7 VAE - B 48 0 M) Fe AT IRAR, S AR T BLE AR MEA R XA R 845 7
HRHF I TR BT RASATNE, HEA Ao b B AT B A EAT, A
WAL TRA AR, Bl BT E i AN Fetin il . BRSO, AR R L F
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A& 18: F—W&: AINHK

PaperCoder
= [ 1. Planning ]

\EREA BR &
T v

¥
Eea?] 1.3 Logic Design
©

.3, 1.1 Overall Plan

i ¢ 1.4 Configuration

1. OVERVIEW ...

—_— 1. dataset_loader.py: training:

6. IMPLEMENTATION ROADMAP & DatasetlLoader class:... modet: “Trnsiinme "
ACTION STEPS EXPERIMENT SETUP 2. model.py: model_size: "base’

e TransformerMadel.. training_steps: 100000
Step 3. Model Components 2 batch_token_count: 25000
Implementation 3. trainer.py: Trainer class:. .,

= Create the 4, evaluation.py: Evaluation ..... optimizer:

positional encoding
module using sine and cosine
functions

5. main.py: Main entry paint: .. type: "Adam"”
6. utils.py: Utility functions: ....

FA KK : # L Paper2Code, T ¥RIEFAF 5T AT

AR B, FFRAR IR B e LA AR LA i) T 09 RS A B &
RE PN, L LAY £ R B R ICFKRAAGIRIEE, mAEARSTFR
s A, B, #XFFHFELERZALGELE, ZEFLIRAH THE
BSHEA B TR EEIRRALX, L EFIANTHRA T #F£X—7 A, PaperCode
LI BA—ANEM S T ETR, MARERRBE LA S, XA
FER RN F AKX LE BB AREATRE A, R AR B E M RAT,
S L7 E R EF K. RILEMALRME QAT IHS:

o FMLH

RAGZ AT RARIE BARTT R Ao A 7038 SRR SRR A o T — AN M) R AT
RAT TS N ARARRGLBER L EXRET . N XL R AL 20
LMK R, AFHRECEGARMFThiktE, Ak, PaperCode %
KAV LR X T, QI EEE, LHFEMBRL T 46
A LEH), mEARME RN A —EHEES (L) F5, AMHETT R A/
Z 1A 89 A

o FHiL

BEHMAEFTFRAFT, IAZEFAERMKT. ATREILEHMXE, L
BB 508 SUVARCAT P AN B AR AR B9 TAHE A S N, AT AN A R 409 5%
3, R L BRI K R AR RPIATIRG . AEAME, CER—NA 5 LA
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k, #FmtPEN IO A CRLECETORBMAR I T EART L EL
AALE B LEA), L JE AR 09815, At T — AN R R ALE
BT E9 K
o ELE AR

WG, BLE AR Y REZE PR AT G i, £ R — A @SR 4
B & AR S S Ae B B A9 BT E L AF (config. yaml) o sbidAZ VART — M8 = A 69 AR
X R Fe Ay e AP R AR A AN P T AF A4 2 config. yaml SUAF,
VAR Al Ao ) EAEAT SR RAIRAG R 9T, ) £ AR o 7T Ak ) A9 R

B AT, BARXI B LR X 20T ARG B AL S &
AR, A2 B MR B FAF IR AR LMD . XA, 2B
SR B AN ARG % 0 B 69 fe b 25 R B & o LI BLAE AR 89 B i B A 4R

THENA R FZIE BAR, FH5RAT R FEITE KR F

Bx19: F_H&: 2HHE BAk20: F=NH&: HDOHE
-
[ 3. Coding ]
.
[ 2. Analyzing ]
20 Al A-ACY
5 = ah R Z={)
7 bz & (¢ ' -
# model.py # main.py
model.py main.py class PositionalEncoeding def main() —> Nome:
{nn.Module) : "
1. Initialization and -
Confliglu;all{lm Parsing def __init__(self, = optimizer:
6. SUBMODULE def encodeiself, - torch.optim.Optimizer =
CONSIDERATIONS =Sl el ywue soe - optin. Adam{
Mut! d configuration file # Add positional encoding transformer_medel.
. ulti-Head Artantian and optional dropout. 1r=8,
b. Feed-Forward Network HOIE R LG By IR ded betas=(betal, beta?)
L - - = =
(FFN) ;.d optlfnlmr seltings se%?::usitional_erlcoding epszp;iio: ' Rt
c. Positional Encoding Lps :::_: with 1, B2, Lembexdded) !
1l 3
RN N AL S ~ o o Sl oo T S [ .
FH KR : £ X Paper2Code, w [iE A F 5T BT FH R IB: & Paper2Code, P WRIE K7 5B

5 =W BALR AN B, %I B M) A A B0 KD o FAS ST 2 R
AL B oMt A5 5, QEFRTR LAY, BhtRl, BHET, 2
ot BLE U, MR AT AR AT AR, BT & E I EF
BAEF AR K 7, PaperCode ®A&F AKX MR Z LA F A7 &, AR
N — B
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2%t — R E A it ik, EPTA A e APIR4EE X T, PaperCoder
R IEEME T AL EER, ELXTAFiE T, PaperCoder 7 ICML.
Neur IPS #= ICLR & XL L& EAAMF AL B T 3.72, 3.83#3.68; &AL

AEIAER, 135 P AFHK 473, 4.77 #2 4. 73, B IEH )R LR,

5 Nie®RT
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AT ERRER K

Wl iR B L Z B 0 B R AR S 23



th B il %
CHINA POST SECURITIES

P ERIE R R T IF RN

B BAT R el 2R B

I %A ﬁ%&&ﬁﬁ@%%ﬁ%ﬁ%@&zmui |
kR BB 6 A M i kil FAA AR xF ) 4 AL O 4 B e A 10% 5 20%2 1]
g@?ﬁ%%iggﬁﬁig b AN AR 3o ) 2 2k A 45 B0 0 72 -10% 55 10%2 1#]
A g H, THARNAE) #REk =) 35 FRAAA AR 3 5] 27 Ak O 45 4 Ak i@ £ —10% AT
iR il e BT AT | AT AR o ) 8 A A% RO NG A2 10% A
gﬁ%gﬁ%iﬁik%ggf FiRg | Pk FRARAT e AR 2+ 6] 7 2 2 A8 HFK 18 2 -10% 5 10%2 4]
ST A AR AE ) B BT R | AT kAR 3 B A AR A Bk e A-10% AT
AR A 3 AT T A A He# AT 41 4 2 B 4 4k 48 O M A2 10% 4 B

B ALE, FETHAEE — - - .
BHALE, FRTHURE | THGK WS | T AR B A A Ak hE £ 5% 5 10%= 18]

900 RMIMERIZCHIAE | s P HU08 T 44 0 AR A K 16 5% 5 5%
=8 A T 4% AR X ) 2K A 45 05K 1R £ -5% AT

AT A

BEWRREGHTIT (—ARSZA) REAVM, AAUABM ZHEXRZASHIFNREHFEGIEFRLAEXR,

ARETR RN R SNV ATEG BATC AT R E, FBLRT A FFELZR, ARk, B0, N
F, RELRTL AN TAARABAEFR KATA, LTRSS, Kens), AT ZEENS, H2EPF
Al EZAX T TS fivh, 45 R,

P A

P ERIE R A FRATAE 2 8] QAT WAR “PoRIER") A &% P BIE M A 3ok 69 77 AR F A0 500 0k 489 5T

AR EHRRT AT A R BAVAA TEGTH, EMNH KETRIEZLE G EARA TR, REAE
AR SE, RE P AT & RATR A E A I IE 5 K £ e d A Raath, P ORIER T B AR A AR A0 N 55
B BRR AT AL . B P AR AR IR A 2R 2 FIT RAARIE AR o

FERIERT A H L CHAMENBE LA —RARA AR LGRS, REFMBETH. &L AEAR BT RZAR T
K ALY ey FIdr, TR A LRTiEE,

PR E AR R AT B K IR VT e 2 A AR P AR B 69 0 8] BT RAT RIIE R R TR AT R B, LT AE A i e ) 3Rk R
F ot RIRGEBITARAT . M 4 BP) RoE HAeeak > S F A KR 4o

GEAMRBAZELSHERSE) T2017F7 A1 BREXEH, RREREPRIGERE P P+ LT HE
B, FEAEPOERE PP H LA E, AR R R, FROH A, TSR AR AT 8. A
SRR RBMANE], FHiERFERREFOAERALAY FLIZTH,
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