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Short-term memory

Long-term memory

Calendar()

Calculator()

CodelInterpreter ()
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Search()
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Action
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Chain of thoughts

Subgoal decomposition

5

Course: chenzomil2.github.io



https://chenzomi12.github.io/

% Planning

Mkl . —IERESBRERERS N LR | Agent FERRIK—IES oEASNFIES.

FBIRS5f# ( Subgoal and decomposition ) : Agent IEEFEFDIRNE/I. BETLHENFBER , MInsCIlxy
SRMESHIEHAIE,

RES57E (Reflection and refinement ) : Agent BILISFHSERYZNEHITERAITFAIBERRE | MEiRPIREE
Il , FARFKRIZEHITEOH | NTTIRESREZERIRE.

SEER : @i prompt engine325 | S LLM SCIHLKY ( BPEBROHE )
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Prompt 127317

CoT , Zero-shot Cot ReWOO , HuggingGPT CoT-SC ToT, LMZSP , RAP
Prompts | (" Prompts ) : ( Prompts ) (" Prompts )
N\ J - J E N\ J - J
S - ! > -
LLM LLM | LLM LLM
L3 L | S S - )
1 t -
Reasoning Step-1 Reasoning Step-1 E Step-1 Step-1 Step-1 °p
¥ v ! v v v v y
Reasoning Step-2 LLM E Step-2 Step-2 Step-2 | |
; L l Y
v Reasoning Step-2 : v . v Step-2 Step-2 Step-2
Reasoning Step-n ; E Step-n Step-n Step-n — I 3 —
LLM i @l |
Single-Path x | Multi-Path
Reasoning Reasoning Step-n : Reasoning S SE D€ SipE

Figure 3: Comparison between the strategies of single-path and multi-path reasoning. LMZSP
represents the model proposed in [70].
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(FZo681 - BYELE CoT

BYEHE ( Chain-of-thought , CoT ) —MEHAYREREE , BTIRS LM SRS AT
E8E , MEAR. BRMFTSHIE, CoT BEMAIEESRMESS LIRRIERERITERTIRA,
SIS RES |, REER [—2—28%] |, NMSEMESoEAE/N ERRNLE, &
Al Agent i CoT FREESHMAS N A EERNIMES | AR EREAIB4IIE,

Chain-of-Thought Prompting Elicits Reasoning in Large Language Models
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(o681 . BYEhE CoT
MHEbF E TN ES |, B4 7 EfERESIE

Standard Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples
do they have?

_J

A: The answer is 27. x

Chain-of-Thought Prompting Elicits Reasoning in Large Language Models

® ZOMI

Chain-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: Roger started with 5 balls. 2 cans of 3 tennis balls
eachis 6 tennis balls. 5+ 6 =11. The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

g

do they have? J

A:

The
answer is 9. ¢/
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Course: chenzomil2.github.io



https://chenzomi12.github.io/

(EZ 08I : BRI ToT

BHERS ( Tree of Thoughts , ToT ) , I ERIEEZ M EIEER Plan , FHIRIMERIRHHIHT
RR , TR TIUENNXGEZE. EdE—SRRSHIEEEEMERT R CoT.

BRRERADENSTEESR ARSI ERIERSTEE | SIS, BRIE
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Tree of Thoughts: Deliberate Problem Solving with Large Language Models
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(EZ 08I : BRI ToT

BN ( Tree of Thoughts , ToT ) , IBIIEREEZMNEERIRIITITY , FHRIBNMERELE
BHTREK , ¥ R TIEAKGZE. BlEBIE—CIRRZHHEER sk E CoT,

|_thought .

U ee

Y Majority vote

(a) Input-Output  (c) Chain of Thought  (c) Self Consistency

Prompting (I0)  Prompting (CoT) with CoT (CoT-SC) (d) Tree of Thoughts (ToT)

Tree of Thoughts: Deliberate Problem Solving with Large Language Models
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B RE Self Reflection

BEFE ( Self-reflection ) 701 Agent B STELAEITEIRFRANM [ELUMETEIRFIACHEGEH.
ReAct : BRI BRA—MESHEN B FNESZTANES] |

Self-ask : E—FHfollow-upAFERET , (X{XNE Efollow-up, immediate answer:CE ;
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BHERE | : ReAct
- ReAct : Ea{EZ A BAESESEN [EEEEIMESTRINEAS] | BHEENEESERE
LLM fh, BEEEMEE LLM BB SIAERRE , TMESTIEHE[E LLM LIBAIE S S EIREN T,

* Thought: ... Action: ... Observation: ... ... (Repeated many times)

( ]

~ | (1d) ReAct (Reason + Act) | N - | (2b) ReAct (Reason + Act) | N
Thought 1: I need to search Apple Remote and find the Act 1: Think[First I need to find a pepper shaker...more
program it was originally designed to interact with. likely to appear in cabinets (1-6), countertops (1-3), ... ]
Act 1: Search[Apple Remote] Act 2: Go to cabinet 1

Obs 1: The Apple Remote is a remote control introduced in Obs 2: On the cabinet 1, you see a vase 2.

October 2005 by Apple .. originally designed to control the
ﬂ program .. (Here the agent go to cabinet 1, then cabinet 2, 3, then countertop 1 and 2)

o ) Act 6: Go to countertop 3

Thought 2: Apple Remote was originally designed to control Obs 6: On the countertop 3, you see a apple 1, a bread 1,
the Front Row media center program. I need to search - ...... a pepper shaker 1, and a vase 3.

Row next and find what other device can control it.

Act 2: Seaxch[Fzont Row) Act 7: Take pepper shaker 1 from countertop 3

Obs 2: Could not find [Front Row]. Similar: ['Front Row ”
Seat to Earth', 'Front Row Motorsports',' BECHENRSW Obs 7: You pick up the pepper shaker 1 from the countertop 3.
Al
¢ -l Act 8: Think[Now I find a pepper shaker 1. Next, I need to
Thought 3: Front Row is not found. I need to search Front put it in/on drawer 1. ]
. Act 9: Go to drawer 1
Act 3: Search| ] Obs 9: Drawer 1 is closed.

Obs 3: Front Row is a discontinued media center software ..
Act 10: Open drawer 1

Thought 4: Obs 10: You open Drawer 1 ..
So the answer is

keyboard function keys. Act 11: Put pepper shaker 1 in/on drawer 1 J

Act 4: Finish[Keyboard function keys! Obs 11:
\_ J} . s ’ J
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BHERE | : ReAct

* Thought: ... Action: ... Observation: ... ... (Repeated many times)

FHRZZERMTSS ( HotpotQA, FEVER ) RETUTES ( AlfWorld Env, WebShop )

( ]

r | (1d) ReAct (Reason + Act) | ~ - | (2b) ReAct (Reason + Act) | N
Thought 1: I need to search Apple Remote and find the Act 1: Think[First I need to find a pepper shaker...more
program it was originally designed to interact with. likely to appear in cabinets (1-6), countertops (1-3), ... ]
Act 1: Search[Apple Remote] Act 2: Go to cabinet 1

Obs 1: The Apple Remote is a remote control introduced in Obs 2: On the cabinet 1, you see a vase 2.

October 2005 by Apple .. originally designed to control the
ﬂ program .. (Here the agent go to cabinet 1, then cabinet 2, 3, then countertop 1 and 2)

- , Act 6: Go to countertop 3
Thought 2: Apple Remote was originally designed to control Obs 6: On the countertop 3, you see a apple 1, a bread 1,
the Front Row media center program. I need to search Front a pepper shaker 1, and a vase 3.

ROW next and find what other device can control it. [ [ 7777

Act 2: Search([Front Row] .
Obs 2: Could not find [Front Row]. Similar: ['Front Row Act 7: Take pepper shaker 1 from countertop 3

Seat to Earth', 'Front Row Motorsports',' PECHENESH Obs 7: You pick up the pepper shaker 1 from the countertop 3.
Al

¢ -l Act 8: Think[Now I find a pepper shaker 1. Next, I need to

Thought 3: Front Row is not found. I need to search Front put it in/on drawer 1. ]
. Act 9: Go to drawer 1
Act 3: Search| ] Obs 9: Drawer 1 is closed.

Obs 3: Front Row is a discontinued media center software ..
Act 10: Open drawer 1

Thought 4: Obs 10: You open Drawer 1 ..
So the answer is

keyboard function keys. Act 11: Put pepper shaker 1 in/on drawer 1
Act 4: Finish(KeyboardlERCEISRIKEYSI) v Obs 11: v
\. 7 S g
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BHiERE

ReAct

* ReActAJFiREE Reasoning ] Acting A-9—#F4 Prompt SET, , IEIEIRERXEFE | (N{XNBSthoug

ht-action-observationZP 3% , {REZFIMHEIRRESFZRYIERME. PO Prompt LEAR

> (1) Native Prompt ; (2 ) Chain-of-thought ;

(

\.

| (1) Hotspot A |

(3) ActingOnly ; (4) ReAct,

Question: Aside from the Apple Remote,

can control the program Apple Remote was originally

designed to interact with?

what other device

J

/—{ (1a) Standard } N

.

Answer:

iPod x

/

({ (1b) CoT (Reason Only) }\

Thought: Let's think step

iPhone, iPad, iPod

Act 1:
Obs
remote control ..

Search [Apple Remote]

Act 2: Search|[Front Row]
Obs 2: Could not find [Front
Row] . Similar: ..

Act 3: Search [_
(software) |

Obs 3: Front Row is a
discontinued media center
software ..

Act 4: Finish[yes]

| (1e) Act-only |——

1: The Apple Remote is a

(X

- [ (1a) ReAct (Reason + Act) |

Thought 1: I need to search Apple Remote and find the
program it was originally designed to interact with.

Act 1: Search[Apple Remote]

Obs 1: The Apple Remote is a remote control introduced in

October 2005 by Apple .. originally designed to control the
FEHENRERRRREIANENERS o oo or. ..

Thought 2: Apple Remote was originally designed to control

the Front Row media center program. I need to search

- next and find what other device can control it.

Act 2: Search([Front Row]

Obs 2: Could not find [Front Row]. Similar:

Seat to Earth', 'Front Row Motorsports','
',

Thought 3: Front Row is not found. I need to search
Act 3: Search| ]

Obs 3: Front Row is a discontinued media center software ..

Thought 4:
So the answer is

keyboard function keys.
Act 4: Finish(Kkeyboard function keys!)

["Front Row

___ v

® ZOMI
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B RE | : ReAct vs CoT

Chain-of-Thought #EI R RE2{EAFFSER | ©IREGRINEFAIR , AR EF =N EELL]

A8 ( fact hallucination ) F1$&1=R{%1%® ( error propagation ) AY[aJZH,

ReAct Tefi 7 ERUEHEIE PRI RHEIRIEE R , BYSEHRNEESRIAPIRZE |, EREE
AT ARNESERBEIENIT |, FERIEH—S1EE,
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BERE | : ReAct BYH B Reflexion {EZE

Reflexion HEZRI /5 Agent BL & S aICIZFIBE B EEES] |, 25 Reasoning 8617, 1BIZfE%E RL
e , EEREURMEE R " | e TESESMETEEE LLM #1715 , SCISHE
B | IE|EEE ReAct FAYECE ( Thought... Action ... Observation ) ;| FTEB N EI{E a_t
ZfE , BeeTER AT h_t , FEFIERIEERREERAETEEING , NTIFEFHEY

.
5
E Query —>—> Action *[Environmenﬂ—»
A l l l

{2,,0,,2,,0,,2,,0.;:.; 2,,,0,} A e L

g

E Reflection

(LLM) < [Heurlstlc (h)j:

Reflexion: Language Agents with Verbal Reinforcement Learning
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BERRE Il : Self-ask

Self-askZ2—FHfollow-upBIERET,, , (N{NE S follow-up, immediate answerzZJR , £F follow-up

Z /DA step , STTEH Agent HCOIATE.

Direct Prompting

—| GPT-3 }

Question: Who lived longer, Theodor Haecker or Harry Vaughan
Watkins?
Answer: Harry Vaughan Watkins.

Question: Who was president of the U.S. when superconductivity.
was discovered?

Answer: Franklin D. Roosevelt x

Chain of Thought

Question: Who lived longer, Theodor Haecker or Harry Vaughan
Watkins?

Answer: Theodor Haecker was 65 years old when he died. Harry
Vaughan Watkins was 69 years old when he died.

So the final answer (the name of the person) is: Harry Vaughan
Watkins.

Question: Who was president of the U.S. when superconductivity
was discovered?

Answer: Superconductivity was discovered in 1911 by Heike
Kamerlingh Onnes. Woodrow Wilson was president of the United
States from 1913 to 1921. So the final answer (the name of the

president) is: Woodrow Wilson. x

HEeE=h prompt , FEEEN LM B , X% inference-time ; Self-ask
ZOMI

Self-Ask

—| GPT-3 I

Question: Who lived longer, Theodor Haecker or Harry Vaughan
Watkins?

Are follow up questions needed here: Yes.

Follow up: How old was Theodor Haecker when he died?
Intermediate answer: Theodor Haecker was 65 years old when he
died.

Follow up: How old was Harry Vaughan Watkins when he died?
Intermediate answer: Harry Vaughan Watkins was 69 years old when
he died.

So the final answer is: Harry Vaughan Watkins

Question: Who was president of the U.S. when superconductivity
was discovered?

Are follow up questions needed here: Yes.

Follow up: When was superconductivity discovered?
Intermediate answer: Superconductivity was discovered in 1911.
Follow up: Who was president of the U.S. in 1911?

Intermediate answer: William Howard Taft.

So the final answer is: William Howard Taft.

FEE—//DE Prompt K5

£ LLM 9{a][B]Z5 Prompt [GJRR,

24
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BERRE Il : Self-ask

BUMEAYE inference-time question , Prompt >R
}%Tﬁ)\%_,_l.:. "Are follow up questions needed h
, ATLARSTRISE SR,

LLM HjHH— Response : Yes , XEREREL
1TENE 2 ERY,
SAIE LLM BaitHs5— follow-up [AJRR , EAHHE

=5 |ZEHEIZZE |, /9 Prompt 4X4E follow-up
B, BEEERETEEIERILL,

=2Z5|5 LLM i : “So the final answer is:”
FEEREZEXLIRSZIRIE Self ask fFHTH

—  GPT3 |

Question: Who lived longer, Theodor Haecker or Harry Vaughan
Watkins?

Are follow up questions needed here: Yes.

Follow up: How old was Theodor Haecker when he died?
Intermediate answer: Theodor Haecker was 65 years old when he
died.

Follow up: How old was Harry Vaughan Watkins when he died?
Intermediate answer: Harry Vaughan Watkins was 69 years old when
he died.

So the final answer is: Harry Vaughan Watkins.

Question: In what year was the current tallest wooden lattice tower
completed?

Are follow up questions needed here: Yes.

Follow up: What is the current tallest wooden lattice tower?

|Query: What is the current tallest wooden lattice tower?

|Response: Radio Tower Gliwice

GPT-3 |

Intermediate answer: Radio Tower Gliwice.
Follow up: When was Gliwice Radio Tower completed?

Search
Engine

|Query: When was Gliwice Radio Tower completed?

|Response: 1935

GPT-3 |

Intermediate answer: 1935.
So the final answer is: 1935.

25 Course: chenzomil2.github.io
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Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2023 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.
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