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Figure 1 | Benchmark performance of DeepSeek-R1.
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Question: If a > 1, then the sum of the real solutions of va — va +x = x is equal to
Response: <think>
To solve the equation vya — va + x = x, let’s start by squaring both - - -
2
( a—\/a+x) =x? = a-+Va+x=x2

Rearrange to isolate the inner square root term:
(a-x)2=a+x = a®-2a*+(x¥)? =a+x = x*-2ax?>-x+(a*-a) =0

Wait, wait. Wait. That’s an aha moment I can flag here.

Let’s reevaluate this step-by-step to identify if the correct sum can be - - -
We started with the equation:
va—-+Va+x=x

First, let’s square both sides:
a-Va+x=x? = Va+tx=a-x
Next, I could square both sides again, treating the equation: - - -

2

' ZOMI 11 GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1: ZRBREHBEAFES]

1) fERRBEN , BALESRESIEREDH TR SRR INEIAL?

2) AMEIZRE) G EH—TRFRFEARE | NMNBEERSHMERAIEEE (CoT) , HRERETE
KHNEFRES]?

ZOMI 12 GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1: 1&BEf

PR HINEE T D EIRCoTE R,  LUMIAREYEAWIIARTAMR. A TWE XEEE, BlIRE
TTUMEE:

LUK CoT 95, fERRMVERD,

EIEENRBERIFAESR, FHTREFGIE;

LARTIEEAETUMIER DeepSeek-R1- Zero HUMIHHER, BEA LITREENEHINIETE £R.

o ZOMI 13 GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1: LR ASHRECES]

£ RLYI|ZRT]

2chs| A TIES

320, IR 5AE CoT R EIRESRIARTSRIELH,

SAHRSHREXM— S SHIRE T RERE NE, EXMRITEARNRET, FEE

ST

e, Bl

RIS HUERIEANE S — BRI EEEINRERZR. e, FliIXIRE

fa BRELHITSRFES (R gk, B2 RIS DXBNSuLE.

14 GitHub https://github.com/chenzomil 2/AlFoun

dation



DeepSeek-R1: HEHERFEFSEZRNE

BITHNEZ £

ER RS, H—EE

MEGI N DeepSeekV3 HH{THIKT,

t5h, ETHEMANERTRALIEE, RITTEETIRAESIRMS. KSR . T
SMET, BAHISNISA BT, URBEREE.

e T AERTURIEEY, RS E ST AR

15

GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1-Zero
DeepSeek-R1



DeepSeek-R1-Zero BAFi)IEGRIE

DeepSeek V3

GRPO

v

DeepSeek-R1-Zero

Good: BIidt{beE), #LEF Test-Time Reasoning

Bad: Reasoning $fER[iXMEE, HERIGEE

- zZowml 17 GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1 B{FilIETRIE

F cold-start data j

Reasoning Data+
% ._ Non-Reasoning data

* SFT .
\
\
\
DeepSeek V3 \
|
: i
i GRPO J
' ’
[e===——=——cc-mccccccccca-- ' ,’,
g -
MRE DeepSeek-R1 1 rejection sampling
0
......... =omoommonones
'4 \
A” s*
Distiallation
Qwen LLAMAS.3

18

GitHub https://github.com/chenzomil 2/AlFoundation






@' deepseek

BB GRPO T{E&ZFRT DeepseekMath , Z2EIF1Z1E reasoning LAY, AT THEHMET, N
IR 25 TIHIEE DeepseekMath 183,

DeepSeekMath: Pushing the Limits of Mathematical
Reasoning in Open Language Models

Zhihong Shao'?*", Peiyi Wang!**T, Qihao Zhu'**, Runxin Xu!, Junxiao Song!
Xiao Bil, Haowei Zhangl, Mingchuan Zhangl, YK. Lil, Y. Wul, Daya Guol*

IDeepSeek-Al, 2Tsinghua University, >Peking University

{zhihongshao,wangpeiyi,zhugh,guoday}@deepseek. com
https://github.com/deepseek-ai/DeepSeek-Math

ZOMI 20 GitHub https://github.com/chenzomil 2/AlFoundation



300 £ER1 BSBEATEEAIA

£rimi

FERLSS

[RIES5CH

AL > R B

115

A i

3
7

IR (5

e

LiRe)

fif1)

APHET —TRBIARAERBEFIECNIEMAR: MBRAXRRIET G, REMES
H. RBRECKEIURERTE, HARARAEZIEMUMENBNREME ., BHRIFANTATAE
st FIEXEE, WRainbow, Ape-XEiEFE, HERA T HXEENEMRITI A NHRIEN
A (#AlphaGo) , I, ABEREEIN TaUFIZIHEEZBNER, BT EEE— BZ

21 GitHub https://github.com/chenzomil 2/AlFoundation



RL + LLM ¥1iH

LLM HR=ESfiE RLHF F R AR AR
LA [PPO] J94KZRAY On Policy F&E:
LA [DPO] J9{XZRAY Off Policy F&%%

- ZOMI 22 GitHub https://github.com/chenzomil 2/AlFoundation



RL + LLM &0iH: On Policy 5 Off Policy ZS{EMi?

On policy:
TR EETECHERER (Actor) |, TEBIIEER (Critic) RIFIZHD;
MBEENERR, REREBERBEANES, W8RG aEise IR sEAAs
off policy:

ETIEREEREITON, FEIGE AR RESEELAILECRYERL
A EE T REIARIEARE IR LR, [BRUEHERRYE.

e

o ZOMI 23 GitHub https://github.com/chenzomil 2/AlFoundation



PPO &k
.

Actor-Critic PPO
update @ \
[ Act ifl del | oy | 52)
ctor Mode mo(as | s
7(+; 6) n:(60) = —
) Wﬂnm(ﬂ't | 5?5)
-/ CLIP
] (9)]
[ Critc Model | | 9 =TD()
I V('; s )‘) ) 1 Reward Model

I..__—- V
updata p [L (;L)] Reference Model

\

PN
ZOMI 24 GitHub https://github.com/chenzomil 2/AlFoundation



PPO [a)E&

MprPrPORIftibidiIER IR, HIEFEUI TR
Z=H))||GH— SRR ANMELEINERER, Xk 7 BEARNREFEITTERAE;
LLM BERETRG— token A FIHEEFT S, YIEEEA token L ESEFRINMEEREE ;

GRPO &8, 7 {5 PPO BR#E{sEFAERYMN Value Model IT{Ll, TMREfFREE—RE FE
/I\;I;": EHJLJEI\JSZ:I:&J;%JE}J«E%E%

~ ZOMI 25  GitHub https://github.com/chenzomil 2/AlFoundation



Group Relative Policy Optimization (GRPO)

Reference |y,
Reward

Policy Model
Model Value

7~

~

~

ore Trained
Critic | MOL/ [ Models ]
G O KL Frozen
I Reference A ———
91 Model ) 1 !
[ Policy 0, Reward | | Group Az
q | Model - Model | — Computation —

- ZOMI 26 GitHub https://github.com/chenzomil 2/AlFoundation



Group Relative Policy Optimization (GRPO)

Fo Ry MNEEEEN :
GRPO fERER IR EAES:, #% TSI EREL, MmEd 7 REfitERIE,
SRR BRI RXITF -
GRPO {EFHEMEXIRFITEMBRL, XERMERIEEER—RRAI A Z AR TR R
IS
KUEESHEIR KR EIR:

GRPO EE#451)||455RRE n6 FNSE KR nref Z[ARY KL BUERINZENREF, TIAZER PPO APEETERIHR
N KL AESHI, Mg TEZRW Avit BTTE.

~ ZOMI 27  GitHub https://github.com/chenzomil 2/AlFoundation



WERBE S IG




DeepSeek-R1

R1-Zero
BiERRH

BAft4 RL 83%?
HiE{EH GRPO &iF1)ll4 LLM, it R1-Zero F158#LEEH

RL FiEaN{aizitRED?
MWAFIERMEE (PRM) , [ERERERHSISEEREER

Test Time Reasoning #0{a[3E3E?
MWAFRE, MCTS RILEBRZTERIE, TERS

HIF% RL + LLM 9T EIR S

27T R1-Zero Bi#fbEEH, R1 BT ZMERIIGHFEETFHER

R1 EZMETEMEUEE LM Trick

BT

AREHEE (LLM/MLM) #E@SR, RRBIENTIRFERATESERHS

LLM 435 C++IEIRIEZE 2T H4A vLLM/SGLang% Python SLINAYIEIRIELS

RENIZGMFY I =ERER, MEE7 M EREREITIIZ

IERTES O RINERMEEY, RBFIIFERENDEF

DeepSeek-R1671B, ERIEANEHIF, LLM EEIE R T Reasoning Data S4LFIEA

>>> Pre-Training Scaling Continues

R1-Zero E#%{# 8 RL 7£ Post Training 132, #i5F SFT: R1{#H Reasoning CoT #IE#1T SFT

>>> Post-Training + Test Time Scaling Continues

(13- )

/
N

BEZMEEE/Alagent i, BLAAEIEHIMBES FEGQS?

29

GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1

R1-Zero

BiEHRERN

BAft4 RL 83%?
HiE{EH GRPO HiF1)ll4 LLM, it R1-Zero #1558 #LEEH

RL iR izitRED?
MWAFIERMEE (PRM) , [ERERERHSISEEREER

Test Time Reasoning #0{aJ3E3E?
MWAFRE, MCTS RILEBRZTERIE, TERS

HiF% RL + LLM 9FFEIR S

27T R1-Zero Bi#fbEED, Rl BT ZMERIIGHFEETFHER

R1 EZHE TEMEUE L/ Trick

BT

AREHEE (LLM/MLM) #E@SR, RRBIENTIRFERATESERHS

LLM 435 C++IEIRIEZE 2T H4A vLLM/SGLang% Python SLINAYIEIRIELS

RENIZGMFY I =ERER, MEE7 M EREREITIIZ

(13- )

IERTES O RINERMEEY, RBFIIFERENDEF

DeepSeek-R1671B, ERIEANEHIF, LLM EEIE R T Reasoning Data S4LFIEA

>>> Pre-Training Scaling Continues

R1-Zero E#%{# 8 RL 7£ Post Training 132, #i5F SFT: R1{#H Reasoning CoT #IE#1T SFT

>>> Post-Training + Test Time Scaling Continues

/
N

BEZMEEE/Alagent i, BLAAEIEHIMBES FEGQS?

30

GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1

R1-Zero

BAft4 RL 83%?
HiE{EH GRPO HiF1)ll4 LLM, it R1-Zero #1558 #LEEH

RL iR izitRED?
MWAFIERMEE (PRM) , [ERERERHSISEEREER

BiEHRERN

Test Time Reasoning #0{aJ3E3E?
MWAFRE, MCTS RILEBRZTERIE, TERS

HiF% RL + LLM 9FFEIR S

27T R1-Zero Bi#fbEEH, R1 BT ZMERIIGHFEETFHER

R1 EZMETEMEUEE LM Trick

BT

AREHEE (LLM/MLM) #E@SE, RRIBIENTIRFERATESERHS

LLM 4735 C++IEIRIEZR 21 HU4A vLLM/SGLangS Python SCINAYIEIRIELS

RENIZMFY I =ERER, MEED M EREREITIIZ

IMERTES O RINERMEEY, RBFIIFERENDREF

DeepSeek-R1671B, 1ERIEANEHIF, LLM EEIE}E T Reasoning Data S4LEIEA

>>> Pre-Training Scaling Continues

R1-Zero E1%{%F8 RL £ Post Training 1312, #iFF SFT; R1{%M Reasoning CoT #4E1#1T SFT
>>> Post-Training + Test Time Scaling Continues

=l 2 <

BEZMEEE/Alagent i, BLAAEIEHIMBES FEGQS?

31 GitHub https://github.com/chenzomil 2/AlFoundation



DeepSeek-R1

R1-Zero

BiEHRERN

BAft4 RL 83%?
HiE{EH GRPO HiF1)ll4 LLM, it R1-Zero #1558 #LEEH

RL iR izitRED?
MWAFIERMEE (PRM) , [ERERERHSISEEREER

Test Time Reasoning #0{aJ3E3E?
MWAFRE, MCTS RILEBRZTERIE, TERS

HiF% RL + LLM 9FFEIR S

27T R1-Zero Bi#fbEEH, R1 BT ZMERIIGHFEETFHER

R1 EZMETEMEUEE LM Trick

BT

AREHEE (LLM/MLM) #E@SR, RRBIENTIRFERATESERHS

LLM 435 C++IEIRIEZE 2T H4A vLLM/SGLang% Python SLINAYIEIRIELS

RENIZGMFY I =ERER, MEE7 M EREREITIIZ

IERTES O RINERMEEY, RBFIIFERENDEF

PRl S20m

DeepSeek-R1671B, 1ERIHANR#LF, LLM EEIE R T Reasoning Data =4 4E 1A

>>> Pre-Training Scaling Continues

R1-Zero E#%{#F RL 7£ Post Training 132, #i37F SFT: R1{#H Reasoning CoT #IE#1T SFT

>>> Post-Training + Test Time Scaling Continues

/
N

BEZMEETE/Alagent B, BLAAEIEH IR FE@QS?

32

GitHub https://github.com/chenzomil 2/AlFoundation



@ zowmi

Thank you

BARFEHEAEBIMTRE. BIRE.
BNAN, WEDYBERRIEREHR

Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2024 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.

:- <Y

ZOMI

GitHub https://github.com/chenzomil 2/AlFoundation



SIBS&%

https://huggingface.co/deepseek-ai

https://mp.weixin.qg.com/s/atKyfC5|-BaStje8-F3FGQ

https://qgithub.com/deepseek-ai/DeepSeek-R1/blob/main/DeepSeek R1.pdf

PPT BT :

https://github.com/chenzomil2/AlFoundation/tree/main/09News/000thers

P
ZOMI 34 GitHub https://github.com/chenzomil 2/AlFoundation


https://huggingface.co/deepseek-ai
https://mp.weixin.qq.com/s/atKyfC5l-BaStje8-F3FGQ
https://github.com/deepseek-ai/DeepSeek-R1/blob/main/DeepSeek_R1.pdf
https://github.com/chenzomi12/AIFoundation/tree/main/09News/00Others

BREEEE
DeepSeek-R1 {TEIT 5 I NS EoIEUERIESHEEMRE? XN AR ERTSESAEE?
DeepSeek-R1 FBELZ RIRYNRANTEMPL S ERATEA? BESTEMIBXIBI LRIRIN T AELF?
W E1RE DeepSeek-R1 TEFLLATSE FRINAAN DeepSeek-V3, XERHA? BiRBMHIISE?

M ZOMI 35 GitHub https://github.com/chenzomil 2/AlFoundation



	Slide 1
	Slide 2: 视频目录大纲
	Slide 3
	Slide 4
	Slide 5: 摘要
	Slide 6: Introduciton
	Slide 7: DeepSeek-R1-Zero：基础模型的强化学习
	Slide 8: DeepSeek-R1-Zero 的奖励模型
	Slide 9: DeepSeek-R1-Zero 的性能
	Slide 10: DeepSeek-R1-Zero的自我进化过程
	Slide 11: DeepSeek-R1-Zero 的 "啊哈时刻"
	Slide 12: DeepSeek-R1：冷启动强化学习
	Slide 13: DeepSeek-R1：冷启动
	Slide 14: DeepSeek-R1：以推理为导向的强化学习
	Slide 15: DeepSeek-R1：拒绝采样和监督微调
	Slide 16
	Slide 17: DeepSeek-R1-Zero 整体训练流程
	Slide 18: DeepSeek-R1 整体训练流程
	Slide 19
	Slide 20
	Slide 21: 300 年前 鹅也是个研究算法的人
	Slide 22: RL + LLM 知识
	Slide 23: RL + LLM 知识：On Policy 与 Off Policy 差异在哪？
	Slide 24: PPO 算法
	Slide 25: PPO 问题
	Slide 26: Group Relative Policy Optimization (GRPO)
	Slide 27: Group Relative Policy Optimization (GRPO)
	Slide 28
	Slide 29: 总结与思考
	Slide 30: 总结与思考
	Slide 31: 总结与思考
	Slide 32: 总结与思考
	Slide 33
	Slide 34: 引用与参考
	Slide 35: 留给读者思考

