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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

=

 Chain-of-Thought5| S AIRELE T4 AN P EIEIES B

Chain-of-Thought Prompting

P ~

: 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?

arted with S balls z ]

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?
\_ ),

A: The answer is 27. x

Co they have? j

A:

answer is 9. 4/

) PaAy TR G
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VR SET,: Plan-and-Solve

% N
/% N First, 20% of the class enrolled in contemporary dance, so
[ ] . ’ ’
D Pl an = an d = S Olve ° Sl:ln 8 cewice 'class D20 Sudems,; that means that 80% of the class is left.

20% enrolled in contemporary dance,
ggzzgf :::1 rt:r:?'ens'? 3,1?2;2';831 ':i:)azz Next, 25% of the remaining 80% enrolled in jazz dance, so
SN LS AT\ /\\ 5 73 AN : : that means that 25% of the original class enrolled in jazz
. -I,Q-L-I_-L-I_tl_l ,I%‘% I 1 | % \ﬁg \ ES& hop Sance-al percerltage of the _A LLMs =, dance. That leaves 55% of the original class.
entire students enrolled in hip-hop
dance" ________________________________ Finally, the rest of the class (55%) enrolled in hip-hop
O, 1 H 1N-

/J \ ng %1%% A: Let's think step by step. gance So, 55% of the entire class enrolled in hip-hop

& ance )
@ CoT

® IR RINITSES = \

Step 1: Calculate the total number of students who enrolled:|

7 & . .
N — S I £ 20 st ts, in contemporary and jazz dance. ‘

I==|='7 '_\ f E j = /- ?0" /n a dalrllc: . assto b— Step 2: Calculate the total number of students who enrolled f

I @ - O :F - pis 9";‘;; 'fnnfo" il kil in hip-hop dance. :

— ance, of the remaining ;

enrolled in ;azz dance, and the rest Step 3: Calculate the percentage of students who enrolled )'

,ﬁ % ﬁ Ea — = < enrolled in hip-hop dance. What +In hip-hop dance.
~ {_ ) j_\ | NEE b percentage of the entire students . BT e S P
4 ﬁﬁ led in hio-h 2 N ution: 5
Sivolisa Kiiephop danos l% _, Step 1: 20% of 20 students is 4 students. 25% of the ,.-* |
remaining 16 students is 4 students. So, a total of 8

.| students enrolled in contemporary and jazz dance.
|| Step 2: The remaining 12 students enrolled in hip-hop

A: Let's first understand the
problem and devise a plan to solve

the problem. Hance
Then, let's carry out the plan and \ . —
= » ' Step 3: The percentage of students who enrolled in hip-hop
solve the problem step by step. \ -
/ dance is 12/20 = 60%. v
% o

() Plan-and-Solve

Plan-and-Solve Prompting: Improving Zero-Shot Chain-of-Thought Reasoning by Large Language Models. 2023 27
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1 CoT-SCRWCoTHZABINNE

Chain-of-thought
prompting

Self-consistency

ﬂ: If there are 3 cars in the parking
lot and 2 more cars arrive, how many
cars are in the parking lot?

A: There are 3 cars in the parking lot
already. 2 more arrive. Now there are
3 +2 =5 cars. The answer is 5.

Q: Janet’'s ducks lay 16 eggs per day.
She eats three for breakfast every
morning and bakes muffins for her
friends every day with four. She sells
the remainder for $2 per egg. How
much does she make every day?

L~

Language
model

Language
model

Greedy decode

The answer is $14.

This means she uses 3 + 4 = 7 eggs every day.
She sells the remainder for $2 per egg, so in
total she sells 7 * $2 = $14 per day.

Sample a diverse set of
reasoning paths

, RAZZXENER

The answer is $14. ]

Marginalize out reasoning paths
to aggregate final answers

She has 16 - 3 - 4 =9 eggs
left. So she makes $2 * 9 =
$18 per day.

~

The answer is $18.

-

This means she she sells the
remainder for $2 * (16 - 4 - 3)
= $26 per day.

~

The answer is $26.

J

She eats 3 for breakfast, so
she has 16 - 3 = 13 left. Then
she bakes muffins, so she
has 13 - 4 = 9 eggs left. So
she has 9 eggs * $2 = $18.

~

The answer is $18.

|

\
\
\

Y

The answer is $18. ]

J

ZitRIER G
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Self-Consistency Improves Chain of Thought Reasoning in Language Models. ICLR 2023
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Prompt Examples Pg;) ;tBaileI: f MCTS [ ] b ( S
Natural Language Instruction > Belief /

Dataset Possible positions of apple: __ —p U p d ate N ay

Prompt Examples 'I: * i
g}— Natural Language Instruction Z [ ] 5]

History of Actions m —>7?(a] h) -1
Human Current Observation Heuristic 2

User Next plan: _ Policy
A—
New Observation o) Output Action
0, <

Output Action
Environment

33
Large Language Models as Commonsense Knowledge for Large-Scale Task Planning. NeurIPS 2023
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RN FRE MRS RIRER S A

~
Context Ex. P & Ex. PDDL Domain PDDL
Problem (P) —» % C@D > % —  Plan
LLM Planner LLM
Problem PDDL — PDDL Plan
. y,

LLM + P (In-context Learning)
Module Generated Text Provided Text

36
LLM+P: Empowering Large Language Models with Optimal Planning Proficiency. 2023
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SwiftSage: A Generative Agent with Fast and Slow Thinking for Complex Interactive Tasks. NeurlPS 2023
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Reflexion

(a) Task

l

(b)
Trajectory

(c)
Evaluation
(internal / external

v

(d)

Reflection

l

(e) Next
Trajectory

7<J§/

—

Task: What profession does John

3. Reasoning

Lanchester and Alan Dean Foster
have in common?

DI, 18

.

[ Think: [...]
] novelist,

novelist, journalist,
eritic ey
screenwriter [...] common is
novelist and screenwriter.

Action: “novelist, screenwriter”

Environment Binary Reward:
0

ﬁ[...] failed because I incorrectly
assumed that they both had the
same multiple professions [...]
accurately identifying their

_professions.

Think: [...] So the profession
John Lanchester and Alan Dean
Foster have in common is novelist.

Action: “novelist”

—

BERRES KB agent# I
WFHEEES
{358 FIMRTARFRER
EREF RS KRRRWR/IRZKAIRE
INRRIR: WREHRMRIR
HITRB: IEEIR, SR
BIRIZIE: RIMHBERRBNRR
40

Reflexion: Language Agents with Verbal Reinforcement Learning. NeurlPS 2023
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Industries

| def bubtle_sorfars):
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Past Conversations

Conversations on date 04-28:

Conversations on date 04-29:

J

" Event Summary A
Book and gifts recommendation
Experience of visiting parks
Improving drawing skills

- J

J

f User Portrait
@ open-minded, curious,
and receptive to advice

\ "

Memory Storage

s

’\’ |\| ’\| . Memory Strength
U I/l l/l " Updating

A\

FPEX,

M ETRX

Memory
Augmented
Prompt

Ebbinghaus
Forgetting Curve

.

Memory Updating

Memory
Retrieval

FENICIZER

j ) e TRX T
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TS

SiliconFriend
[Meta Prompt )
Event Summary
User Portrait
Relevant Memory
J
History

Tomorrow is my GF s’ birthday

@ You should prepare gifts ...

=

(
Query Send
Do you remember the gifts she like?

\

MemoryBank: Enhancing Large Language Models with Long-Term Memory. AAAI 2024
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Environment LLM Agents
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Conversation 1 Conversation 2

The cache system works

great, but we're seeing high
memory usage in

production. Can we modify

it to implement an LRU

Can you help me implement a
custom cache system for my
web application? I need it to
handle both memory and disk

storage. eviction policy?
Note Attributes:
LLM ¢ Timestamp LLM
5 Content
%+ Context

= Keywords

ﬁ . Tags

Note

Embedding  Note
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Retrieve
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"tool"”: "flight_search_api",
"arguments”: {

"from™: "L,

"to": " i,

“time™": ") /N 15:30"

}
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"name": "get weather”,
"description”: "Retrieves current weather for
"parameters": {
BEYpoE i Ohi) oGl
"properties”: {
"location": {

"type": "string",

"description": "City and country e.g. Bogota, Colombia"
}s
ST [
units™: {
"type": "string",
"enum": ["celsius", "fahrenheit"],
"description": "Units the temperature will be returned in."
}
1
Jo
"required”: ["location", "units"],
"additionalProperties™: false
}s
"strict": true

-

the given location.

"

)

i

—

REZG

/ ‘\égf%i{:::}1isgi 1= ~\[3€E]251QEEEEE:

"call id"
"type" :
"name" :

YA TRRT
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| 1BESEE |

"id": "fc_12345xyz",

"call 12345xyz",
"function call”,
"get weather”,

"arguments”: "{\"location\":\"Paris, France\"}"

HERTANEE, Uk

{ERBYHT, (name, arguments)
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/\ ! E Tool Definitions + Messages
'@l g £/I\/ EE% : I _ 1 get_weather(location)g % I

N

| FAEOERAHER, WHETLIBRNIEM®E | o |
2. FREWEIRBL XN T RIEAER = JS—

get_weather(“paris”)

3. AREIERXETRIBANGA, ENAEFIRA TS 4

{“temperature”™: 14}

4. FERERTANTERAXGIRE o
5. ARBRWIRENRRIN (K F—RXRIRIRAIER) |— e o

{“temperature”: 14}

(5

| <

Final Response

It’s currently 14°C in Paris. I

67



& taneexsy

& Universi ty of Chinese Academy of Sciences

Q0{alF i T B AEFRBVISIA?

YWERtM(ES TR EH TG

Wit A BEIRY, XM EREP RRPIAIT IR, XEEAGRLE N, BPEFORELLE R,
O Pass Rate: [REZSEIARESRINZEREILLH]

O Win Rate: S5EZ&75/ 2R EARMXTILCRER

O BLEU / ROUGE-L: XIERZNNRNANESE NLP ISR

X T R{EBIET

HAARKE T BAE Rt A2 P S IR A,

ROUGE-L ({E5#M¥)) : FullitkS&ZFitNRKAEFFS

Tool Selection Accuracy (LE#E) : TEIGZFERER

Recall@K / NDCG@K (I Ri%#E) : top-K TERRESE / ZAEEILH ground truth TR
AST FHiltEe (TE&EFEFAR) : 1€ AP ERFETASIE AN, 1ZES#F0ground truthPLED
Parameter Error Rate (TRiFMH) : S3ERERER

Levenshtein Distance (TRIFH) : SHEN=HRIREIES

OoooooaQn



{’(i) ﬂ%’ WJL/?

cademy of Sci

2O TAER

=

=)

O PORTEGmKE (IRE

( ask Planni A 00 ectio A
T (e )] (TRl BREE, KBS
L | [l P RO ENTES
| Sub-Task2 i||! Sub-Task2 ! .
N TRIEE: MEANTAE
o e e PLECSEN TR
\ VAN J -
i R _3__]"0sk Execution i 16 4. Response Generation - 3‘ %E;H HIJJ-EHR%& /—-—Fﬁ
e — ey TEMSEEY APLIERIES
) ACEEIE _ — =
@ ‘-i“a';;m“s"‘: @ : Vehicle — 4° ur] “lt m ;:R%——"E\lg = ng
Caisstassal 7 =
______ t SRELL @ Crossroad %%W B%D]’/\, E_mﬂi%
| Sub-Task n : - Summary 515
L Sarmianiad Tools 1 ) (-

69



IV ER—: T EHE

0 A IEEXLE>, KA

M T RiEEDI:

MRS IEE T ADIERSENTE

" . N\ (4 . )
Q teFERGE O £ 5%
PG ZREE M AR T B EPIREG LLM Mzt T BYIRFEREEMRTR
H Top-K
AFIAHSARGHT, SAFILL
ERTIAHER KR ) \Eewmnin Y

70



University of Chinese Academy of Sciences

MIZET, O)A: TOOLRET

J MEFERNRE TANREIGIINITZ0)RE

Pass Rate of GPT-3.5-turbo
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U WRENEN, RHITTEIENRIA token J1F| LLM BI15)REP

Retrieval Task Agent Task

% I want some popular l : h& I want some popular

video games. video games.

T()olGen

"

I need to call " <token Game Search>

to search popular video games.
<token Game Search>
- <« <token Game_ Search>

<token Game Hall of Fame>

q": "popular video games"

oooooo

ToolGen: Unified Tool Retrieval and Calling via Generation. ICLR 2025 E
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Tool ToLens Tool Tokens Instruction Finetune

ToolGen: Unified Tool Retrieval and Calling via Generation. ICLR 2025 “
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ﬁz;ztngist—movies.p.rapidapi.com E /%\ (URI—\ lD\ /:‘_‘E{jl\%)

home_url:https://rapidapi.com/ _
jpbermoy/api/list-movies/ | >Z;;+E¥II\E . 1¢%K*§H21§%%
S0 muen redundane  RAREI, LM ARALETEEA.
iIntformation! ' ' WL —_
WO, SRSEERNT
Without examples, I do not '

know when I should use these lg‘gl ' QE}F\IQ
oo > AR—EiE: RERERENTA
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. ' documents are so different! I can ;.; E I*ﬁ%ﬁ%%ix y LLM Xﬁ I/\/{ I/\)l
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| N NU———— == - : -
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a3

‘f’(i] 4?7? W«’Lf?

rsity of Chinese Academy of Sciei

P AL

=18

_________________________________

'List Movies is a tool
Eused to list and
'search through all
'the available movies.
'This tool has 9 APIs:
'l. 'Wwith RT Ratings'
'returns the list with
‘the Rotten Tomatoes
\rating included...

|

€} RapidaPI

Tool Functionality Guideline

with Example

Scenario:

if you want to get
the list of movies
with Rotten Tomatoes
ratings included.
Parameters:

with rt ratings: true

Example

> preg—: TREREMN

A ChatGPT, BE—TMEIMNK
1189 prompt, RRIEASTERRN
BLSEVIhEERA, (RBZINIDEE

>prEr—: TRIDAESSIEE

DEBRRSEEEROZE, itk
ChatGPT MXAShIMENSEL, FH
NETIEENBRSERIZSNS
NS 351
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1 IME

TAENE:

=2 PSP
BRI, TERA JJ_VF

Tool Name: GET person person_id

Description: ...

Added the [translations]

(#endpoint:CSaMjCxXAtGpxNGI1YS) ...

Query: Can you give me details about the

person with ID 123457
Tool Parameters:

{"ID":"12345"}

Observation:{ "biography": "", "birthday":
"1919-11-29", "deathday": "1996-01-01",
"gender": 2, "homepage": null ...}

‘f’(i) ﬁl’/@/’ W&f?

rsity of Chinese Academy of Sciei

F&RBRSEY, R$TXy LLM &Y
JLACHY[O)ER

Rewriting: This API retrieves detailed
information about a person using their
unique ID. The response includes ... The
API supports the 'appe nd to response'
parameter... Example usage: ...
Direction for Next Exploration: ...
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DRAFT

0 —PEFullE.

AR

CESRYE

@ -fl'rb »fl'n? - -fer- Tool

Doc

Explorer M, Experience Gathering
ol — Tool-
Tool = ! ool-use { .
G -

Generate Query i Simulate Tool-use

Learning from Experience

l Tool Tool-use ﬁ% | =
Doc + Examples + —_y

Analyze Documentation Problem ) Suggestions

erm,
l: Documentation Rewriting

@ @ Tool Tool-use
o
=3 ﬂ Doc + Examples ==

Rewriter M R Comprehensive Rewrltmg

Tool
‘ Doc

From Exploration to Mastery: Enabling LLMs to Master Tools via Self-Driven Interactions. ICLR 2025

Step 1 43564

mf-?r,

Step 2 M43

*ﬁﬂ

ERY: RIET
7=, MEIRRMA, S

XoNESR

cademy of Sci

ERERIR , RSB
Step 3:Xf4ES: GEXSER, X

explorer BNf52

TENEH ﬁﬁEﬂS ITH]“L
oZRERITTE,

BT R{ERE

exTH

12y IRBINZHEI
ﬁj\ffﬁ, 755 explorer FTIRISHY

2N

—1ES
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ZILMTER=": (WAZZERY

O BEEBARE: Eﬁﬂfii J%H__, Ui AZ LLM £ERBY A
th, (REEHEEBIVEE. BENITA

------------------------------------

Direct Insertion Methods
|
. ; I
1 [=—= What's the weather @} o
E E‘Q like 1n Beijing today? | LLM E
1 1

Q

It 1s (get_weather(Beijing)—rainy). |

. \ TEHHREIIN, TR,
SCIN R 5
[ @ someER, ERAE ] { s TN ]
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ZILMTER=": (WRZZERY

d ERESELE: RIRRLEN LTI GEA LLM, BREES
1 = \'f:m.»\ 2 %9{“1/\ ’ __}ﬁggf_/\\ E_Tﬁgﬂg [Ir] j

ITEHMBTERRARK, defTEF LLM AR LTXKE?

Schema f&ft: RestGPT FIFBEFREIEAY schema E{LTUIEAY APl JRMAIZEER, R{FE
BXHEFERER

HHARHE: ToolLLaMA H—CRENEINTREE, R{REERI1024 tokens, {EER{HOJRE
ELLEER

gk Ega=m: ReCOMP $XJRAG (FfaZIBRER) , JIGERENGIKNANRIE IES
BE, JIZBIRERXITT i LLM RYZRBIER
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1 TRFYNLRE

1. TREARAIRMES

SHE—LETEAYRENES, HURHNIRMESIIAEX. IBPIERPRVBAIESN
WESHEER, LLMNERHRELTARRTEISHPH—IM. —BRROREHE
LLMFE X BV EZE PIIA RO TR A SHEPRM mApsnINRIAREIE.

2. TRYE{EFAI0)

LLM FEX TENEENAITEIFHESHNEREESEAVERRBEATR, M IRIEERSH
HURE | NFIFMNER, FHEINAASIER, WTU-Eval ZEEFENERERR, HaiEmn LLM
EYELURBIBBee0i05R, TRERANERNZA. AIlAZBATIER., @EE ] JRESIEE
BRI T BiRRAARSRES D, B—Ma{TaMREE,

Reducing Tool Hallucination via Reliability Alignment &2
WTU-EVAL: A Whether-or-Not Tool Usage Evaluation Benchmark for Large Language Models
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3. TR{EASIBARENBIMRE

WAETEZEYMEEE LLM WTREMED, SAREEES, —EREREEERH
HEl, MNTEBEXEAEI I LoORAZITEINR, LFRFUERRES.

4. TR{EASIANZ2HE

TRIFALL LLM gei5iZBIMERRE (W0RDT. BE. APIIEh) |, {EiXUFTH 7 #hBVIEE,
o, SIS EEISSTTEININER, % agent MiTHRIGHURIESKERAUSE, (BD, 13

-b_%; BEREA) o WAL agent KT AFPRIESHES S/NIRBETXTHIESIES, BRI
AR,

CITI: Enhancing Tool Utilizing Ability in Large Language Models without Sacrificing General Performance &3
InjecAgent: Benchmarking Indirect Prompt Injections in Tool-Integrated Large Language Model Agents
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MCP

MCP (Model Context Protocol, #&8Y ER3ZiMY) =& Anthropic 32024 & 11
BiEHHAEANE, BT vEl LM NASIMNET A, FE R EsNEEST

MCP </ . ¥ Claude
architecture e e songeeas - |MCP clients | -~ ® 3

Local data
sources

Remote
services
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d MCP BV ZIV BRI S — T F—H S0z

MCP2Z2&1

MCP

4 MCP Host I
(@0: Claude Code)

LLM 1 )‘
\

;] ~— ~—

- /
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1 olelr <+« 2 Tool 1
7| Server

\\ /] /W R
| MCP ] 1
LLM 2 l Server <« 1 Tool 2
\ N
/@ EmIQNRPC20 ...

\
Server
8
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Skills

3 Agent Skills 2 TRZ FBY'REEFM". BN SREEFSHTIE
m, SIREERESERTATEM, AREEAM
ARLE, Skill2—TEE SKILL.md SERISEIE, iZSUEBE S metadata (B2 name,

description N TZFER) PASIERE AT T EIEFBHY instructions,, Skill RG] AR
AR EMNBER R,

my-skill/

— SKILL.md # Required: metadata + instructions
scripts/ # Optional: executable code

— references/ # Optional: documentation

— assets/ # Optional: templates, resources

— ... # Any additional files or directories
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O ZIWNETHRN: 3mET

pdf/SKILL.md

F—F: Agent SHibY, B
SKILL.md BY name FJ description
NARSRED, FE/N

F£_E: BPRRANY, Agent R
BIESBILES Skill, HI#HTE
SKILL.md gy instructions

F=E (FEF) : ERIKH
instructions TRANMINISE, X
R0 74 E R IZEX

YAML Frontmatter

name: pdf
description: Comprehensive PDF toolkit for extracting text and
tables, merging/splitting documents, and filling-out forms.

Markdown

## Overview

This guide covers essential PDF processing operations using Python
libraries and command-line tools. For advanced features,
JavaScript libraries, and detailed examples, see ./reference.md:
If you need to fill out a PDF form, read ./forms.md and follow its
instructions.

## Quick Start

" “python
from pypdf import PdfReader, PdfWriter

# Read a PDF
reader = PdfReader("document.pdf")
print(f"Pages: {len(reader.pages)}")

# Extract text
text = "
for page in reader.pages:
text += page.extract_text()

YO 7RR/z

University of Chinese Academy of Sciences

22 (Progressive Disclosure

# PDF Processing Advanced Reference

This document contains advanced PDF processing features,
detailed examples, and additional libraries not covered
in the main skill instructions.

# pypdfium2 Library (Apache/BSD License)

##H Overview

pypdfium2 is a Python binding for PDFium (Chromium's PDF
library). It's excellent for fast PDF rendering, image
generation, and serves as

If you need to fill out a PDF form, first check to see
if the PDF has fillable form fields. Run this script
from this file's directory:

‘python scripts/check_fillable_fields <file.pdf>",
and depending on the result go to either the "Fillable
fields" or "Non-fillable fields" and follow those
instructions.

# Fillable fields

If the PDF has fillable form fields:

- Run this script from this file's directory:

‘python scripts/extract_form_field_info.py <input.pdf>
<fields.json>".
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Short snippets from
each Skill appended
to the system prompt

Skills and the Context Window

Context Window

o N\

~

Agent’s System Prompt ]

xLsx ]

ndecwauien Bl vt ||| v [loe)

> | bigquery ] [ docx ]

Initial message from user

User: Fill out this PDF based on what you know about me

Attached: /mnt/uploads/order_form.pdf

Claude: Certainly! I'1l use the PDF Skill to help { ﬁ:ﬁidgpdgﬁllfﬁi:Z;;;:,gggﬁr’

Tool use: Bash(”cat /mnt/skills/pdf/SKILL.md"”)

Tool result: {stdout: “...contents of the SKILL.md file...”} ]

[ Claude decides to follow the
reference from the SKILL.md
to the forms.md file

Tool use: Bash(”cat /mnt/skills/pdf/forms.md”)

A

{Tool result: {stdout: “...contents of the forms.md file...”} J
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SZ 3N

d A Survey on Large Language Model based Autonomous Agents. 2023
d WebArena: A Realistic Web Environment for Building Autonomous Agents. 2023
d ReAct: Synergizing Reasoning and Acting in Language Models. ICLR 2023

d Memory in the Age of Al Agents: A Survey. 2025
d ToolGen: Unified Tool Retrieval and Calling via Generation. ICLR 2025
d MemGen: Weaving Generative Latent Memory for Self-Evolving Agent. ICLR 2026

 https://openai.github.1o/openai-agents-python/agents/
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Al

A [BhE“ReAct: Synergizing Reasoning and Acting
in Language Models” 18X
1 BieXHBREEIS, HELEAM/ARZIEW

d Do RS
d  https://github.com/ysymyth/ReAct
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