i

Abstract

FAT5IAT Magistral, X2 Mistral (55— MERERUAIFRAT B 3 LB AT
YA (RL) Jift. SHEA SEEUM JE R B4R U RL FLAS
Iﬁ“l, AR Q_Fﬁjiﬁﬁﬁ?i, (T FRAT B CABBU RN et . (515
HENE, RIER T*Eﬁ%ﬂgﬁﬁﬁ]ﬁ%?ﬁﬁr RL §JlI% LLM e FIR A 244
Eida] T*ﬂjﬁﬁiﬂlﬂ@ﬁ“ﬁﬂeﬁ%ﬂ*ﬁﬂﬂ@fﬁﬁ%E o IR AR T SCAR R
17 RL 0] AZERF 0 A5 A0 25 5 A B 43 RE 17 o FATEISCA ERY RL Al PARRF
B GE 2 BUSHER . R EEOR . AR T Magistral Medium,
LTI HAGE T RL Y1125 T Mistral Medium 3 22 |, F-FFJi T Magistral
Small (Apache 2.0), HArgt—#47 7 ¥ H Magistral Medium #1355 3h1%K
P

1 515

WER KRS AL (LLMs) MOHERRRE 0 2 B BN TR RERF ST s vy . SEFRARZRL A
ol [Maech’efall, P074] 52 sl KALgs N A RAARIE, &R K5 B4R 42 5 2 24T 5%
MITEBE. DeepSeek-Al et all [2025] 14 FF A 1 TAE ikt X2 Ak 7 3¢ T ] BaAIE 2 il i) s Ak 2 >
(RLVR) By s ULAR, DAE AN B BRAR L

TEATCH, FAINAE T Mistral (155 — A HEPEFAY . Magistral Small 1 Magistral Medium, 4y
| E:TF Mistral Small 3 1 Mistral Medium 3 #5284, F1EIARA TR (142 A9 RLVR HEZL, A3
() FE BT AT -

o ATHEANNGE 1 W] U068 T 5 Ak 27 >] Il 2% Magistral Medium, 1M 3545 A BA B HEEE
PR ZER, AINfE AIME-24 (pass@1) ESCBL 7T 50 % 9Tt

o ATRAGIE T SCH R E L5 A 27 ) B R BT BT e 8. AT 2 R G¢
BT E R A AR AT E AT, SEEL T PR AESER st T ISR, AIMTTERL
ARG AW (B U 1A

o FAVBEH TPl BT UK SN, (IR ZIEF R, A R i
RS B E RN 2 N .

o FATERME T X P4 RLVR SCAGIAES, fif 2 maiib-#~] (RL) Wl DAfE/ MBI AY 78
18 SFT B2k LA P, o5 A, JATERR 7T 2 HSHA SRS
%ﬁﬁﬁ%i$ﬁ%%E%RL¢mﬂ%%ﬁoﬁﬂﬁ%?TﬁM%&%i%%%

o FoAHE Apache 2 ¥FAJIE Y % #i T Magistral Small (24B) A .

www.xueshuxiangzi.com



90.0% Mistral-Medium 3
83.3% Magistral-Medium
81.3% 79.8% Deepseek-V3
80 ) Deepseek-R1
73.6% 72.1% 70.0% 70.8% 715% g:g;
B 65.9%
0 59.6% 59.1% 59.4%
g 53.3%
o aram 0%
g 43.3%
R 39.2%
< © 34.4% 2%
30.0%: 28.8% 29.1% 28.9%
26:5% 25.8%
212%
20
0 AIME-24 AIME-25 GPQA Diamon d LiveCodeBench (v5) Aider-Polyglot
Figure 1: 3000 i SRR AL o5 LI HLBCE B A8, FRATSRIA P ih i) RLVR AESRAY OS5 I HESRAE
BATEMR BRI RIE LR, AIME-24 (pass@1) P45 LRI H) Mistral Medium 3 625 51

#9557 50 %. #1145 [DeepSeek-Alet all, ROXS] [AABIGEAHIEAT WL, 5 K71 T M DeepSeek-v3 |
DeepSeek-R1(1 [ 25 H )iy RL it ¥5'H A HUALE IS 2§ uAE AIME-24 353 T 90 % HERi ..

ARSCHEASUIT 55 0 WA TRATMMAG RL 5, AR T4 SHEETR GG & ik
SRR 45 B4 2E T RATTY TRAOE A, %A Sk GPU SR i
PRI % 4 B ARG T HA T R RO RO SRR A 55 B YRR T Magistral
TEIERIA 2 2 Ffe ROERE s 55 B R 14 T R A T s 46
YR T HF PCA ) X T B R £ RL B OB, EUEM] 1 R SOA SO e f 7
RL R B ST T SRS, [ IR 2E R Magistral SR AR )7 45 B4R T
AT DA i F ARG HEFT RL I —-REWS 5 R1IBEAORIR | AT RAT BT 6 iy v
J3fEFT Magistral Medium {9145 05, 2655 8501, FATIALE T —SEFRMBFIr .

2 Jjikk

FEATT T, FRNIEA T T JT & Magistral B IZT7 5. X AEFA X GRPO F3kAY L
e, VARORINZRR R EPE (58 B 97) PARCRATAIIZRR R, VAR ECeAmgnthagss, (R
PR Al L sl REERIE S (58 2 74Y).

2.1 sfbaE 5L

TV FEAAN S ALk (GRPO)  [Shaoefall, D024] #3473 (024 > k. 5
PPO [Schulman efall, 2OT7] /N[d], GRPO JHfR 7 XF “PEHIBLA” oK, I Hadid i ] 5
W AR B 22 YA BT R S R S S SR R ME . BAOR L, GRPO fbfb3em
o PAIRCRALPATR H A

jGRPO(e) = EqNP(Q)v{Oi}iG:lN”@old("Q)

el 70(0i,t]q, 0i,<t) 70(04,¢1q, 05, <t) q
SO (i [ Tl ons) g Tl g

— — o] 604 (01,10 06, <) 6,4 (0i,t]¢; 05, <)

—BDKL[FBHQ)7Tref('|<])])] )

Horp g {URM A ABEAE P He U 2l o RBI AL, € 72 PPO BTYIEIH, B2 KL
TR, Dxr FR Y HIHRM mo 527 50 mrer 2 [/ Kullback-Leibler 3. AHX L%
MAA—ARIET Ay = 08 i th, Hob p Mo BAE— AT RN T  E AR
WWZE ., ETem hfEEF%4ER GRPO | TAE  [Miiefall, PO2S, Ciefall, PO72S, Hiefall,
20251, FATFIA T T kit

JHFR KL . KL GRS R SR 2 n B 2% 0, A3 BT 0R45 S5 P Ia s A i
— Pk, SR, £ GRPO W, Joit Mnfefsemg i 8 g, mioh 7 b7 KL iR 4E 2%
BB RIASEE BT T RA, FATIC A GBI . FflsedsE45 T KL 57

"https://hug gingface.co/mistralai/Magistral-Small-22506

www.xueshuxiangzi.com



BRIA—AL. AT BERAE— AN N B 22, FATIE L 5 S0 BT A A D R A A
SO KA TRA, SRR FHROALL 00L, los] vh A s vy B BEAHER 45 26— 1k

eI FAIE AL IR Ay = A = v — . Foolt 0 AR
FEy{t. A4 Andrychowicz etall [U20] | 4 fi 45 A~ /N o M 300 0 5Bt A1 o
Averm — (A, — Amesn) /A0 g Amen gy A9 550 5 N R SR IS A, 1K
A%

HOTEAE RN E I, T ALV T L (AT TR, I Ll e
! 1. FEATR I Clip-Higher [Yuretal, DUZS] 05 ARYLIA 1L, 1ebmife GRPO 1, ¢ 5
SE 3 R A1) token LSRRI, PR 15 LI TSP e R P 9 . 3
o T BB AL L] engn , (AN token 7 B IR 2], WTTTHEE] 1 itk R
SRV, S TR . TR, A cnen HORS DI TAE RL 2474 IRFR R 1 %5 5
T Tl MR P SLTAE A 026 51 0.28 2], DARHFALGINBAAEE
GRS, PP A RS e 2 WS BSRA LIEA (R35, PRI 2 B TR,
L SEUBE AR/, JER T PGPS (R o T ARECEC M, R B St i
UESLIAT BT D 592

A1) GRPO ik, WLFEIA AZL AR B0, 2

G oil

1
jGRPO(e) = EqNP(Q)7{Oi}ic:lNT(eold(‘lq) Z_l _ 1(}|0_2‘ ZZ

i=1 t=1
7T9(0i,t|Q70i,<t>

T 0ot (Oi,t ‘(L 0i,<t)

min W@(Oi)th, Oi7<t> A?Otrm7 C]lp(
7r9(,|d(0i7t‘Q7 01’,<t) ’
s.t.I1<m<n<G,r_m#r_n

, 1 —c_low, 1+ €_high)1‘i?,otrm )

2.2 RhAE

VEPEIE Y B A0 T PR RL SR T AR R KR, FEYIZRid R, AL s AR e Y
ATTTHBEATIEA AL IR, REERNE S —2tk, FROTRHE T SCh X 2071 .

221 #¥3A4b
TR ARG R, FRATHR SR AG R e AR 2, DAE T BUS R i 2 % -
1 BREEESR: (1) B R A PA <think> ARZEIFk, FHUMEFER AT </think> Fx
Zso (ii) MR H Y IE e — LR bR S
20 BeEmh s ST RCERE, N AR E R R A S, JFDA \boxed { }
¥Rk, ERBETE </think> FREE2 5.
3. ARRGm N s XA, W N AR B A LA B = R S g A
5 UL A% LAY markdown .

SRR S E R G (P F (], FEFECRINA 0, 3 FURSHE iP5, w0, B
$53R1% 0.1 AT AkLE T 45

222 (E#PE

RN B RAT GRS, AT BRI 5, B a Al A

BeFIEHE . A BRI PG —4 \boxed { } $REUER, Fid BRI
RS 525 ERATHR . ERXRMEE A & R indEL, DA A
ANIF T T SO R WA 1 o S TR AR TR AT 25 R SymPy ™ [ 4L A PFAili i 13 K5 1 5
JEAAPRE R AT AR . SR IEA, W4 TASNRIEH 0.9, fiLEREhikE 1.0,

R IERRTE. AR EAR ) 15— markdown ARSI, WSRACHS 2 ] C++ S
f, DI C++20 FRfEREFT oM, BOERIEIIN ] 10 Fh. FATHEHIF T 7E5 Fe it 1
M bits/stde++. h ARHERELICHE, DU S RS AE . FRATA AT I 1L 19 o B Lk

“https://www.sympy.org/en/index.html

www.xueshuxiangzi.com



Magistral’s system prompt

A user will ask you to solve a task. You should first draft your thinking process (inner
monologue) until you have derived the final answer. Afterwards, write a self-contained
summary of your thoughts (i.e. your summary should be succinct but contain all the critical
steps you needed to reach the conclusion). You should use Markdown and Latex to format
your response. Write both your thoughts and summary in the same language as the task
posed by the user.

Your thinking process must follow the template below:

<think>

Your thoughts or/and draft, like working through an exercise on scratch paper. Be as casual
and as long as you want until you are confident to generate a correct answer.

</think>

Here, provide a concise summary that reflects your reasoning and presents a clear final
answer to the user.

Problem:

{ problem }
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B REAE ) PG S TP TR A 0] 25 . FRATTIA MR T Magistral Medium 7£ AIME 2024
SMEMNAR 2B SR (RURRETE . PISE i (05 . RORIE . B s0) EmaRl. X
SO A R A R 1) M S B A AR SRR . SRR B . IATAH, 5
YIEMI L, ZRIE LTS AR LRI 2E 4.3-9.9 %, WHEAH 2T 55 kR AIME I ag 1-3 4~
R, T REPRA AR T AR o SRR AL S R A LR BRI . TR Y
&, HEZWETEMENG T, g A R A B4R B AR S TR (B, NRJEE).
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Table 3: Magistral Small 75 & F0EEE WA {1 5 R RIS BRI 2L, ST T = ARG 248
B HERE : 401 7E Magistral Medium HfEFRH3%5 F 1) Mistral Small 24B (SFT) , MKIFAGH RL {125
[ty Mistral Small 24B ({ RL), DA #HE7E Magistral Medium %5 13 /5 i} RL 345 1) Mistral Small
24B (SFT+RL), J% /52 ) Magistral Small, FATWEH), FHHEPBLBAIATE T RL 252080k , fE
SEUAERE . FETPA Humanity’s Last Exam Bf, {UE BT XA T4,

Task SFT RL-only SFT + RL (Magistral Small)
AIME’24 @1 65.4 65.8 70.7
AIME’24 4j@64 90.0 86.7 83.3
AIME’25 u550@1 55.6 51.9 62.8
AIME’25 @64 76.7 66.7 76.7
MATH-500 93.2 95.4 95.9
GPQA 63.4 68.8 68.2
LiveCodeBench (v5) 52.2 46.4 55.8
LiveCodeBench (v6) 44.6 42.4 47.4
Humanity’s Last Exam 5.3 6.1 6.4

Table 4: Magistral Medium 7& AIME 2024 EHE() £ 155 A LY pass@1 P:RE.

Language English French Spanish German Italian Russian Chinese

AIME’24 (pass@1) 73.6 68.5 69.3 66.8 66.7 65.0 63.7

6 IR

TEATH, BTG S, VA4S SO —FBESEAT RL & A AT 4, #F RL
gﬁgﬁﬁf%ﬁﬁw%,%@%ﬁﬁ%ﬁ%ﬁ%%@%%ﬁ%,%H%ﬁ$ﬁ%ﬁ¢%
LA,

6.1 ESUIIZAL

AT AU (e sUiS) BT UIGRHAE S — A S AT Al A e 25 3 T4
(W5 TRz ALRE S . BRI, FATHE 24B AU E AT T SEE . SRR AR
Kbl LTINS, SRIGHEREA AR BT, 55— SRR AR BT ISR, IF it
FTZUPEAG . a3 8 PR, BAEGURIME S5 PR B SRS PERE, R 1ol fbag ST 9z Ak

AEST.

6.2 /DEIRIRG AR AL >

ZHIHIWIIE [DeepSeek-Al et all, DO2S] WELH], (LT3 Ak~ ) 14 /IMEL A AT B Toyk ik R
LB TR TR A BRASC 2R rh 208 L A BT B A DL RE . SR, FRATAYBIE T 45 R -5 X A A

J& © FATTTE Mistral Small 3 _F AU 458 A7 ] WIS TSRS AR . sl B fos, Fefiy
Mistral Small 3 { i ] 2158 b2 2] fE AIME’24 RIS 2 M RA L. B 21E MATH fil

Table 5: 7EACEAMUCT RL A2, 259082 (i T4 24B 2

Model AIME’24 LiveCodeBench v5
Starting Checkpoint 32.2 22.7
RL (Math only) 62.5 38.3(+15.6)
RL (Code only) 49.7 (+17.5) 42.7
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GPQA a7 7% iiAs , {HAE LiveCodeBench S50 A5 JEE N i L Fe BUMSED . X sk LA
5i A2 > ) aft AR AR SR T SR TR A BRSNS [ Al T . B0, FRATTAG A B
BH, X 28 IBAS AT 5 s Ak 2 ) ] DARS B BB AR RE . AEAS AR E I i TR 5 4.

RL only

SFT on Magistral Medium Traces

SFT on Magistral Medium Traces + RL (Magistral Small)
70.7%

~
o

05.8% 68.2%

65.8% 65.4%
62.8% 63.4%

55.6% 55.8%

Accuracy (%)
[«
o

51.9% 52.2%

vl
o

46.4%

40

AIME-24 AIME-25 GPQA Diamond LiveCodeBench (v5)

Figure 5: Magistral Small 765 f B LW R SAF P INGREM L. RATRE T =4 RF 24B 45
BRI : MWEFLEH RL Y40 Mistral Small 24B ({{ RL) , £ Magistral Medium _| # B 707
[} Mistral Small 24B, DA MAE Magistral Medium J 375 #0916 J5 /) RL 34581 Mistral Small 24B, H[I
B2 1Y) Magistral Small, FATHE S, Z5EHEPRBRMINA RL BB A AEERE .

6.3 fILALBIHVDAEALBE K /]

sk >] (RL) J53k40 PPO B¢ GRPO 5 A T AN R LU RN, GEAE mbacn
. FEREAE B A AR A 2 BSCR BTSN /RIS umiibaen 275 TSR BEAI IR
FTER AL R P IR LAY Z , novinibacch DA BERERR nbacn - BLAN, FES74 RLAF
B, GIANTEE =R F PRI nayne , ANFFFATA BTSN R AR [A] AR
E"J?ﬂﬁ Nasync ‘@j(ﬂ:?ftb/(jid‘ Mpatch 5 ﬁﬂﬂ@?ﬁ”% Hﬂ nasync/nbatch /I\KIEJ E‘J%H}%EEEEE/‘J )
FHATBE T B SRS o AR TAE— DR AT 2 F— R/ MR T, OR S
NBAEILRSE, FATA Ministral 3B JFARGE ] SFT F8 T— ik 3B K, SRS TEALEL S5 4L
SRR L GRPO YNZREAA, YIZkid AR bl E E 27 2] 3 B Nasyne = 4096 , FF
IIIIE {]—0247 2048, 4096, 8192} EP@H%Z:EJ B(J TMbatch %H TMminibatch 'fﬁo

&11‘]5(%%‘?%”3 R%“%‘TP% Npatch = "minibatch Z:/E7 ﬁﬂ‘ Tpatch /@ﬁ]zjta %ﬁfﬁﬁfﬁﬁ%%f‘ﬁ%
xR, PEREARFEARLL, IR B (2) Fs. 53—, STERREF neaen AERIIE LT
Uﬁy Timinibatch HTJ, ‘I.iﬁg%;ﬁﬁhl:%a Epﬁ‘im&h?”*ﬁﬁ Timinibatch E]g Npatch *H H:» QH[Z] B (b) Fj?
SR 2 maen < 1024 I, YIGRARISAKEDE , PIHFRA TR EAE e AU G gE— 20 I i A
EP'{%T# nasync/nbatch < 2 5 Tlbatch = Tminibatch E]g H:Tﬁﬂc

6.4 {EHIH—1L
FMZL T AT IH— AT
o /MttR——/ MR R TIH 4k

o HIH—Ab - TE— DA T AR R L R

© TBH—AK - AXHEHFHETIH—1k
SERTI TAE [Cinefal, PO25, Andrychowicz et all, P00 4§, %45 2 b Sie— 20 28 11
A AT B B 2=, PR Ay a7 5 1) R s R M i A el T LA A v 2E (M e B RA . 4R

i, FATBA WL BN PPAL PERE S B KR AT 225w, A 0 fon. P, Fedlsk
TEAEFIA S5 /IR I 1k
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Figure 6: it K/ MIEE R/ N a2 S PN ZR BN . () T AR RN, R Edk b
Xt 3B BEAUHEAT IR A ) YN GRS A2l , () E BRI R INAE TR R/ e I S A 1l 1A AR R
FREE Ny 4096, (b) TEAARIBEE T, T AR/NMEEI/NHL T, 75 E &R/ 8192 Fa1l iy
il FATRERFMERER A TR IO, S — R A 2 A/ ML, TERES T

LiveCodeBench v5 AIME 24 Length evolution during training
Minibatch 60 15000
40 //¢<<
—— Group
9 —— None e
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9 9 * 5000
<55 <
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Figure 7: 1t GRPO (i I [l It s I — AL HEATIIZR A S5 5 . FRATIEE B ] (4 JH — AR D5 3E e e 2 AE
PPASTEREL 2 AE VN ZRoet A b I B KO TR A S B 3 22 5

7 br

AT, JRAIPTTE T ot D NGRS e, IEERUE Tubda2em], Hom sl B e e T
BUPERBR) 30U X LEBESMEA BN BRI RE Sy, HERRRE D ST DA - SRS HERE
RIS T, RO MR S B PR AN AR B B S i o BEOh, RATTHE T3]

ANEAE A IYARIE —AEAUTAT 55 ARSI 58 iR 4 T ALK 2 il . A Sl 46 5k i
PR 2Rl 20 A

7.1 sEARSE SIAENRHE S [l vh RS 2L

N T BB Magistral 7E5RAL2A ISR h 0 Bhas, FUATENE [Cietall, DOTR] )75 34K 20
Hr{Zf ] RL ) Magistral Small 5247, FH- R WAk A6 ] Bl R 43 25 0L

e, BATK A P RR & S AR R AN X e RTWY ) Hop T2 G A
R, WORMERECR. Aa, OTE T MEE LT IRE, 1T PCA i,
PAYERCH 25 [ P e B AR G X AP 28000 o b AR 2 ) i e R R v, BT i AR
Lanczos-Arnoldi 5% [Saad, DOO3] 4k %) XX [ FIFAMFHER & . B, FASEHA 5
Hoer Mo, FEXFHAEAT L2 JH— R A HRAT AL

Hve, AT LRI KA B iR A A A A w* € RY o FRATIHE 512 AN e it
WS R BRSPS BOREAE A, RE R ZE B 16 A~52 i, IF il ] 5 Magistral Small
RL-only sz A7 AP I Y RGN B i, FRATVIEAR G AL 132 22 - 1k th 2
HAE (a1, a0) AARHZ2 A A
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lgil;%irs;% fﬁrr‘l‘ell“HﬁRL {GBTIRE . B2 R 2?2 RN S P EMEE S =AM
k] T

FATE MG EFAE A “RIE” Ty —— BB B sh A [ 7R3l , P49 2K il
I, BRI EETT IR 52 21 K B ARG TR B K Fe i 58 R RE R BR o FRATTRSh 22 1l T
b A B BEAT R BERRT Y R AR SR A MO 3R, ISR BIHE 1] B s 17 A A B -
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0.7 O S
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Figure 9: Rl b (K EBEAT AL A S0 B — ANl 25 22 R R PR A . AR %A
ARV 8192 ANSEI, P T I H K BERNRUAR Sl (B IR ARSI R il ) o FRATDAFF- 89
K PELE 1500 51| 8000 2 [A] ARG £ s HEATEME I, WL 2 S il -5 i I BE SRR 2R

7.2 N BB R

FTFamb2: S 2R Ak A 5, Mistral Small 3 ] Mistral Medium 3, /2 2858, Ifaly
HH XM TEiR T NGB B, TR AE 8 OB Fitt T2, A
WRESINAZRSIERER T e R, AR, FRATIABLX SRR T E NI SRS RE
T, B A b % R ISR i S AR SRR Sy . A AR A R T AE SRS BRI A
B RE

FATIRAG T FIPALHERERE S a0 2SR MENNAZE R, FR5)E MathVista [Ciefall, 2024] |
MMMU |[Yueefall, 2074] #l MMMU-Pro [Yieefall, 2075] , F{1RY45EME M5, %4
IR ZHEEN A R R, HodrfE MMMU B3| B8 0sE (+5% , 55870 % ),
7E MMMU-Pro-Standard | (+4.4 % , 53] 57.9 % ) PAKFE MMMU-Pro-Vision | (+12 % ,
IBE 521 % ) o JSETETRESCRMERIRG B2 00 B IR SOiE iR B, AT BRI
B A I AR e R A R B e R CEMORBIILA @ [ 0§ ).,
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Figure 10: 1E 2 HENHL P )2 .

7.3 saARSE SIRHLAGE IR

555 A 52 2 Z RS IIRERAL, TN RL A A SRS L 248 i 7 HA i T A AT
E%%%ﬁvamhmﬂ]Cﬁmoﬁ@ﬁﬁ%%%@%m%ﬁﬂ%ﬁ%%ﬂ%%ﬁi

Table 6: 5it b7 > i J5 A SHE D . AR HE N 02 Mistral (4 PN AR R B0 I B6 00 . FRATI ok PN IR
(4 IFEval, ZRAMBI T ASLRA R — e ), X287 BOTETR S HAL A TP 21 - HCHAT LU

Category Benchmark Mistral Medium 3 ~ Magistral Medium
Function calling Internal bench 87.2 87.4
Instruction following IFEval 86.8 87.4

7.4 AR5k

FEAATH, BATRAR T AR AARR ML, FOVENIRGET R ERERTT .

SRR AN T IR R PRI % B 20 A SR S 2R D, W S S 2 AU A
N 2 B IR I A 57

N T RPGXAS AR, FAT ol 1 E BBl AR I FE B, TR E 22 S e Y
“ILRh o AE—A 24B BIRPEAT 250 B HTEESLEG P, FeA 1A U HOBI S A T I S
SOPR, EIFFRRAR A A IR, XORR Y BRI A e A PERER IR, LiveCodeBench
FREET 2% (K Ma), HHARKERINKEE (KDOb).

Ao RT3l 5 I EE B 45 T 2R A B8 S i A~ > 1| Rl (At B i B e /R i ek o =
ff5 e SR, —NBAER IS, 70 A AT RE 2 B DRl R oy SRR U RN RS-, IR0
LB 1R RO —BOE AR, AT AT RS EOR KA B SR gtk .

741 KiHK

N T SR F I B 1k RL YN 2R R o i g5, SCHR i — Pl WL [Schulman ef all,
DOTT) Je BRI R I AR, FA) A B — SRR AN RUE Y, RO AR 2 AR
PSR AR I S AR o 3T OO S e R, SR 2 R A 2 T, TR
Enigh M VAZERFIR, HSEARR (K Da). FE—MLFHEAMUHEREIRES, RIS
iizﬁ¢ﬁﬁ?§ﬁ,%¥@&%ﬁﬁﬁﬁﬁm,W%%%%@ﬂutﬁﬁ¢,Mﬁﬂ
S (18 @b).,

R, FRATTE M enign B A RL, XAESCHER LA Fr$e )2 [Yuefall, 2023, Wang et all,
DO7S) o SXFRO VARG T SIS A S B N E PE R A
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Deepseek-R1 7KF-AH 24 (1) i 244 fg
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9.2

TTERE
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Zhao, Louis Martin, Luyu Gao, Lélio Renard Lavaud, Marie Pellat, Mathilde Guillaumin, Mathis
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Rémi Delacourt, Sanchit Gandhi, Sandeep Subramanian, Shashwat Dalal, Siddharth Gandhi, So-
ham Ghosh, Srijan Mishra, Sumukh Aithal, Szymon Antoniak, Thibault Schueller, Thibaut Lavril,
Thomas Robert, Thomas Wang, Timothée Lacroix, Valeriia Nemychnikova, Victor Paltz, Virgile
Richard, Wen-Ding Li, William Marshall, Xuanyu Zhang, Yunhao Tang
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A beam of light passes from medium 1 to medium 2 to medium 3 as shown in the diagram.
What may be concluded about the speed of light in each medium?

A. vz > v > vg

B.vi > vy > v

C.v1 > v3 < vy

D. vy > v3 > vy

Model Generation:

<think> First, I need to understand the behavior of light as it passes through different mediums.
According to Snell’s Law, the speed of light changes when it enters a medium with a different
refractive index. The refractive index ( m ) of a medium is inversely related to the speed of
light ( v ) in that medium, meaning that as the refractive index increases, the speed of light
decreases.

Looking at the diagram: The light beam starts from medium 1 to medium 2, bending towards the
normal line. This indicates that medium 2 has a higher refractive index than medium 1 because
light bends towards the normal when it slows down (entering a denser medium). The light beam that
passes from medium 2 to medium 3, bending away from the normal line. This indicates that medium 3
has a lower refractive index than medium 2 because light bends away from the normal when it speeds
up (entering a less dense medium).

Now, let’s analyze the speed of light in each medium: In medium 1, the speed of light is v; . In
medium 2, since the light bends towards the normal when entering from medium 1, medium 2 has a
higher refractive index than medium 1. Therefore, the speed of light in medium 2 is vy , is less
than in medium 1, so v > v2 . In medium 3, since the light bends away from the normal when
entering from medium 2, medium 3 has a lower refractive index than medium 2. Therefore, the speed
of light in medium 3, w3z , is greater than in medium 2, so vz > v2

Now, we need to compare the speeds vi , w2 , and vz . From the above analysis, vi > w2 v3 > v2
But we also need to determine the relationship between v; and w3 . Since medium 3 has a lower
refractive index than medium 1(because light bends away from the normal when transitioning from
medium 2 to medium 3, and we already know medium 2 has a higher refractive index than medium 1),
it implies that medium 3 is less dense than medium 1. Therefore, the speed of light in medium 3
will be greater than in medium 1.

So, in sum: w3 > vi > v2

Looking at the options provided: A. vz > w1 > w2 B. v1 > wa > w3 C. v1 > v3 < vz D. vo >
vz > v1 The correct option that matches our conclusion is A.

</think>

Final Answer: A

Figure 14: ] Magistral Medium A i it 4 3 Z2 40385 1) 1 F Ho itk .
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Problem:
Which arrow points to a hydrogen bond?

Model Generation:

<think> Alright, I have this image showing a molecular structure with arrows labeled a, b, c, and
d. The question is asking which arrow points to a hydrogen bond. Let’s break this down.

First, I need to understand what a hydrogen bond is. A hydrogen bond is a type of attractive
interaction between a hydrogen atom and an electronegative atom like oxygen, nitrogen, or fluorine.
In this case, since we have water molecules (H20), the hydrogen bonds would be between the
hydrogen atoms and the oxygen atoms of different water molecules.

Looking at the image:

c #k a WAR—ASXTFHWARTREARTZ M, xR0, TARAR.

« kb HMEENADT N —RE, KRN,

s H#k c WA—NARTE AP THART L M. xERKERE AR, BACELRGASTZHE.
c #k d HEEMKSTHAMAZE MR, ELAZT AN,

From this, it seems that arrow c is pointing to the hydrogen bond between the hydrogen of one
water molecule and the oxygen of another water molecule.

But just to be sure, I should double check. Hydrogen bonds typically occur between molecules,
not within the same molecule, and they involve a hydrogen atom being attracted to a highly
electronegative atom like oxygen. Arrow c is indeed showing this intermolecular interaction
between an H of one molecule and O of another molecule.

</think>
The image shows four arrows labeled a, b, ¢, and d. Arrow c points to a bond between a
hydrogen atom in one water molecule and an oxygen atom in another water molecule. This

is characteristic of a hydrogen bond, which occurs between different molecules, not within
the same molecule.

Final Answer: ¢

Figure 15: tj Magistral Medium A= B —Ff b 22 RS 17 B8R HC AR 7 55
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Problem:

What is leading to the crinkling of this leaf’s veins?
A. Bacterial pathogen

B. I don’t know and I don’t want to guess

C. Fungal pathogen

D. Oomycete (watermould) pathogen

E. Physiological condition; no pathogen involved

Model Generation:

<think> The image shows a close-up of a leaf with some crinkling and discoloration along the veins.
To determine the cause of the crinkling, we need to consider the different possibilities given in
the options.

Firstly, let’s rule out some options: Bacterial pathogens (Option A) usually cause symptoms
such as water-soaked lesions, wilting, and bacterial ooze, not typically the crinkling seen here.
Fungal pathogens (Option C) often cause spots, mildews, or powdery substances on leaves, which
doesn’t match the appearance here. Oomycete (watermould) pathogens (Option D) often lead to
water-soaked lesions and a more generalized blight rather than vein-specific crinkling.

Now, let’s consider the remaining options: Option B ("I don’t know and I don’t want to guess")
is not a valid answer as we are tasked to determine the cause of the crinkling. Option E
(physiological condition) could be a possibility as it involves conditions like nutrient
deficiencies or environmental stress that can lead to crinkling without pathogen involvement.

The appearance of the leaf shows crinkling and some discoloration along the veins, which can
often be attributed to physiological conditions. These might include nutrient deficiencies, water
stress, or other environmental factors that do not involve pathogens.

Given the visual clues and the typical symptoms associated with different causes, the most likely
cause of the crinkling in this leaf’s veins is a physiological condition rather than a pathogen.

</think>
Summary: The image shows a leaf with crinkled veins and some discoloration. After consid-
ering the typical symptoms associated with various causes, it’s most likely that the crinkling

is due to a physiological condition rather than a bacterial, fungal, or oomycete pathogen.
Therefore, the correct answer is:

Final Answer: E

Figure 16: — ™22 BUS % H: i Magistral Medium 28 S5 g ERJ5 5«
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