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Algorithm 1: Inference Pipeline of VImRAG

Require: Human Query Q, Policy 7y, External Environment V.
1: Initialize: Gy <— {vsor : Q}, t < 0.

2: while t < Tiax do

3: // 1. Context shaping & Action Generation

4:  Context H; < V.LinearizeGraph(G;), generate next action a; ~ mg(- | H;)

5: // 2. Topological Expansion (Section 3.1)

6:  if ay = a’® then

T Initial node v} with query ¢; and parent p;, then search multimodal information:
Ot < V.Search(qg;)

8: Multimodal perception & Memory population:
amem ~ 71'9(‘ ‘ Hy, ay, Ot), (St, mt) — V.Execute(umem)

9: Graph updating: G;11 < Gy U {Ut | (Pt,qt,st,mt)}

10: else if a; = a™ then

11: Connect terminal node v,,s and return a;.answer

12: end if

13:  // 3. Dynamic Visual Memory Shaping (Section 3.2)
14: for each visual node v; € Gy;1 do

15: Calculate Energy: Q(v;) « V.Energy(G;11) (Eq. 7)
16: Allocate Token Budget: b; < V.Scale(Q}(v;)) (Eq. 8)
17: Compress Memory: m; < V. VisualEncode(m;, b;)

18:  end for

19: t—t+1

20: end while
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BRACAA I T AT 55 58 MY S BB S T S A
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Structural-Semantic Relevance
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(a) Reinforcement Learning Framework with Graph-Guided Policy Optimization
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Method General Text Image & Visual Document Large-Scale Long-Context Video Corpus Overall
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Qwen3-VL-4B-Instruct
Vanilla RAG 63.6 63.0 45.3 44.8 15.2 12.0 11.0 32.6 27.2 35.0
ReAct 62.9 63.8 39.3 44.9 13.9 12.2 14.1 29.9 21.3 33.6
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VideoRAG 57.2 63.2 41.8 34.0 16.2 19.4 20.1 45.8 29.8 36.4
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PRI EN 1 8 By, SRIGZERGIRA , AR Y A R S R

4 ERDE G R AT SRR AR ABES S H G B AEH N — DR —ERE, XX RAG
ARG THE R, HEAT A B Y 5

Dataset ‘ Domain / Category ‘ Corpus Scale ‘ Query Type

HotpotQA General Text 3-10 paragraphs per question Multi-hop reasoning

SQuAD General Text Single/Multiple passages Span extraction

WebQA Image-Text ‘Web-scale snippets & images Multi-hop multimodal

SlideVQA Visually Rich Doc 52k+ slide images Multi-hop & Numerical
MMLongBench | Visually Rich Doc 6,492 documents Long-context understanding
LVBench Long-context Video 103 long videos (~68m avg.) Temporal grounding & Reasoning
WikiHowQA Large Video Corpus ~500 videos (HowTol00M subset) Retrieval & Generation

Synthetic QA Large Video Corpus ~500 videos (HowTol00M subset) Retrieval

XVBench Cross-Video Fine-grained Segments form HowTol00M Cross-video reasoning

Merged (Ours) ‘ Interleaved Multimodal RAG ‘ ~200k multimodal items containing text, images, and videos ‘ Complex Long-context Interleaved Reasoning

K TRIRINGRED  F AR BT r) 2Rl oA A A pl el S i B AR ek . BRI, AR
Qwen3-Max Yang et al. (2025) fE 5 FATHISNAL. JI T R SR/R A 12 (B J.1) P
e HERALN ., SHEERAEMI B, KRR S R IR, D E (0
B 1) AR BRI,
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C RTIARBISNE 2
C1 iALEs RIS 5

VAN FHCAZEE R BEARHERL S R ST PR M, FeN 180 RS TR RV — R T4
TR T —THE IS AERR SRR, JAOTOUE BRI R T 15, DA S I 43 BE
RS S P Z R H.

ML T IFHOR T =FhZiH s (1) 158 ReAct BEIETRAERE S-SR, Wk J.4 frik,
RSN AL . (2) AR AN % J.5 Pk, 2 L4528 T 40 21 e i
IR, PARREF BTN SCH D ReR. (3) SiifbPfihiddic itk J.6 PR, 4edr— syl
AR, Her A5 R S U7 AR i P 20 B HLX L P S B SUAR 2L

ZEAIESE, ReAct fA{RIRSHIX, SEFEHE LTSGR, BB ENAICHNA . @R ET
BRI S AR R R REMAOIRAS , IR B — Uiy SO i 5 B4R, BT B RGICIZ LY
REFEW T IURRERNNE, H ARG POBALE BT 3.

C.2 B 5t

ARFRA WG SO IS 2 (Bl B TE 55, AP R4 5 S 45 AR 2 [ R Rl . A &R
G A AS [FASS R BE AR IGAE A s e, FRATTHECAZTE 28R R DU A [A] () B AR S S s E A7 5286 - (1)
T A A A R — AN SCAR B SR ME T3, b 2 1) A A J 2 A 2R TR e At Ry SCA AR o 5
%g%ﬁ?ﬁ%ﬁ%%&%%ﬁﬁﬁ%ﬂ,%ﬂ%ﬁ@ﬁﬁ&ummﬁﬁi,@%%%%ﬁﬁmm
EAHIE o

(2) PLBERRI 4 Ry WAL T B AR R SO0 O R A R IR 2 RS token [R R I AR ELEE . RUEZ T A
188 T AT, HEERR T EWE, HAEKRRES S8 R SGER

(3) b SCRRIMA R A I KA 2R I 22 S8, (EARF A S SO 2 I3 0EAL . %0k
P A A ) SCASTE A AT S5 AR R LB (R R, (RS R IR UEAT 55 s PR o 22 i T R B AV

(4) 5 SRS I T — R B CR AL . TER R ZBSEERS, B REA AL L X da )
2, SURBAICHLAE token 1M 2% 77 7S .

C.3 BB o3 e e e v

TN TR GE R IIGAE 2 8 BRI b 15 0 BE R &b 322 E s i il o Bt 2 22 Dy
eI SO 1 BN RS RO IR A R . 384 Meml Zhou et al. (2025) FFAGHML, FATRHH
REMSIAE N D BN E R T8 ARG R LR, VAR T XSSl A
AR AR IR BT AR R BRI, FRATE SR R h A R4 2R,
R EAEAE W7 ARG A WA R e A S5 R BARTTRR . 0 T s/ ME BT SO BEAR R A8
PERERYIRIE M, FRMI6EH Qwen3-VL-Plus f01% e FSPPAG R BT . FRATIZEPTDERE_EitkAT
s (1) MIEBI (r = 1): BATAERE BRI SF2 IR PPl . MRS H S eSSl TO R AP IR
TTRTE, FIWTER IRAR L3RS, IR R AR SR RN (2) MBI (r = 0): AT
A I P M I (PR B A IR A, BRI RIS IR AT . %0 AR B e S X S 0 TR A [ A (L
WA IR A PR RS AOHERE, 17l S B LA B2k

D L dE
SO ST 3R B v v DA R R T A B4

L G RAG. FERRGr B, BRI RIA DRI A K SOA L FRAII, SR )5k ot
WA LR SCLARIE L. TEZ Mk J.3 DRRBUEAR R .

2. ReAct RAG Yao et al. (2022). %7 v il BE- B - WAFR SRR RAG B ARIK. 4N
HURE S LIS JA.
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3.

VideoRAG Jeong et al. (2025). %77 {A AT IR DASR HOHE BB 55 1) B IR FAT 6l
GVE Guo et al. (2025) 1505 A0 2 [RIRARUE . RV O7 L L AT, (i A
PR AT BE A5 [v] () RELARE B S 0L S8 1) SR B T SCARFIBNR M ERERI 2%

UniversalRAG Yeo et al. (2025). i RAAT45 RIA M #6008, FEBBSIEREPSIAT
RAG. A Qwen3VL-8B (4B) fER i #s A FFARIE R, $imlk 5 EaE A,
PABRPR 22T U

MemAgent Yu et al. (2025a). FRATERHE EF SO R G ALY T SOk S8t
WIrke BARTTS , FATES N J50h MR ZAH i) SCA . UG FIAUA, RiR R 45 3 A
R R — K BN SRS 55, RS FIH MemAgent AEFRX—3 R J5HY R3¢, il
BIRLBEREAE L5 hh RAG B AR BN SUEENIZETT

Mem1 Zhou et al. (2025). %7 @i EHR R R-ICIZE B B H HIOZ . X —Fh KR IE
AT RAG AL B R SCERINER . B S5 2.2 WP p e m AL, s E—Fh
BRI ESE . B SHEMR J.5 AT AL ISR I URA . FATE 4G Mem1 42
K IV

E JERfEEE
AW E 2 P55 I E A PR B PRAL T BRATHI T4

1.

HotpotQA Yang et al. (2018) Jg— ML yET P EHBELE, ZORIEZ 02
[AIREATHERE . 2 AR AR 52y 113,000 AT YRR BLAY )R- 25 28 0] . 5 32 IR & SO
R BT, EUSZRALR) HRES I, 3RO THONR SO, DARSE
Eﬁ?ﬁgiﬁiﬂ%*ﬂ%%ﬁ@ﬂﬂo BAREIETIA T RIS, BRI LR PN SR 1 S A AR

. SQuAD Rajpurkar et al. (2016) J&— KA B LB AR S . f ol 10 7 Akt

TAEFAE— AR TR S LAY I R . 5 DA RO 2 S i 2 U S5 O Bl SR
[, SQuAD BRI M [ LB T P PRRrE ) SCA By (BSE) VRS, Bl it
gigg%ﬁéﬁé’éﬂ7 G H I SSORFIA A, -k AR A 38 v R R B 2 ) S 25 1Y)
(] FFo

WebQA Chang et al. (2022) & TRIBIT IR M 28 R 3 S 2 S 8. e
B i AR SUAS Fr BORNE B 2 RN EA T 22 BRHE A RE4R B IE R AT S8 A M. SR VQA (L5
%1%1’Fﬂﬂiﬁi7:j€$ﬁ7 WebQA 5 B FISCAI N A BRI, BRI
= o

SlideVQA Tanaka et al. (2023) j&— LT HRLIIT i ORI 0E 2 i g . %8 die
LRI 2,600 LK 7R SRR, iaE 52,000 Z23KZIAT R BT 14,500 SIS, 48]
AT RO R ERE Ty, Wt 2 BOMIBUEIERE . 2R B SR A, I
REZE AR O T RER SEARZIAS, DGR P AE

MMLongbench Ma et al. (2024) Jg—ABTEIFAE IR SRR B30, SRS 1
P SCREERE o dnde , XSO SO IR R RS ARG S L

LVBench Wang et al. (2025¢) j&—>% [ 1T I T IR U aE i e, 58T
FL BB, B 103 DSATFRBAAN, K2y 68 73, MiEHE . 4
SKATIRTEZ R SRR 1,549 DFEhAnyEay -2 2t T/ T
DRESS, BLIEINTRLE AL, HEBRAISCIARIR B HA T ST Pk SR R BRI AZ N
TEREARE Sy, DA BRAF- IRFR]_E R SO R K

WikiHowQA 4 HowTol00OM Bolotova-Baranova et al. (2023); Miech et al. (2019); Jeong
et al. (2025) R—EEEHME, BTETALE T ORI R 5L UL ST . LR WikiHowQA
B by i . AN TIREMEEEENES HowTol0OM HRHEMSL G, FEa&kA
YouTube HJRTT T B 0l F5 SCAR A S CBE T R0, IR DA R 4E
TERFAETEAF P p 8 2R IR A DA S A E R H R A L SE AR [ 5 ) BE )

T HowTolOOM & KR %F Jeong et al. (2025); Miech et al. (2019) j&2—A~H 3h A= s %L
gk, BTEMOA R AE I (RAG) R0 Aif- - 2 58 = e AL IR B A 2 1) i 2%
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Rl 5T HowTolOOM TERLZEMEE , FIH Selb ) KA SE-TEF B, FEfpE UBUEE RS 1 E
IR X o T oA —E A, E TR AR AT 45— FEAROE g 1]
AU, [N PN & A eV, AT REAS TR VAR R -5 A2 B F A R B

9. XVBench jg—4> ETEARLESIUBBLAR Tl R B R B BEE . FRATOEM I 7 B i 25
EPERUK SRR B, AR AT Qwend-Max SCEUAINRL BRI R, A AR AR
%%T&f%[’&l*@@o B PREEHERY TR ANE LI MERE , FRATR IR AR B XA A TR I

Rk -

IO e

FA TN o A i B TR S BRSO MIRO I o 154 5 L A A e A LB SR A FRATTR
M A=01Hy =03 RFREENE, MEFHRIITE N Storal = 5 X 256 x 32 x 32, PAFfHE
DIERFHEA R . (£ SFT F1 RL IR, AT SHSICAZEE H iR R AT B, (e
B BUS 382 AL o

# 50 SFT X ESH. % 6 BRI KR S
Name | Value Name Value
Finetuning type LoRA Number of agent groups 8
LoRA Rank 32 Batch Size 32
Freeze vision tower True Mini batch size 32
Freeze multi-modal projector | True Loss Mode GSPO
Freeze language model False Learning rate (Actor) 1.0e-6
Cutoff len 16384 KL loss coefficient 0.001 (optional)
Epochs 3 Tensor model parallel size 4
Batch size 8 Total epochs 2
Gradient accumulation steps 8 Max prompt length 20240
Learning rate 1.0e-4 Max response length 512
LR scheduler type cosine GPU memory utilization 0.6
G RBIFR

1EP 8 P 9w, FATHIA T VImRAG BHERERRAS , DA /RBAT TR HE LA 44 R B 2 B2
Bl XEEEBIER T RIPINZBESKRAL S R LRk 56— PR ECE AR DR S H X, PA
FEAAL PRIC R ETARAING O T i3 AR R KA S - 50 AN e sh S B BepLil, 7E
T2 token PR [F] I CRAFFRAN LS5 6 -

H JajFR¥E

JGEAVR T KRS T), ASBAAE SRR e Eoe, $RTHERTEL BT A B T R B (A fe
AAaE . UK, M ATRY 2 48 S0 AT RETC VAT AL R S Y RO TR K . B, M BT R AR A HE R 247
AR, AR RAG RS

IO eyl

A FEEH TRIT ZEEE R R LR G MR, JATLE PN PrA dn s,

HowTol00M il HotpotQA , S ATFEESE, AL S AR ALA SRy M AAE B tesh, @ it

E?Jke; SPBCH B AL BT, FATR A B T BRI A TR BERSE, AR
TR
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J B

AT, AR TR SO R AT A4 .

J1 T BRI SR
T 12,

J.2 PSSR

Z LK 16

J.3 /i RAG $#ib5

T 11,

J4 ReAct $#5

JLIE 10,

J.5 RN

JLIE 13, AAF LR S
J.6  KIidichin

JLIE 14, AAF AL AL
J.7 VImRAG ##5

LK 15,
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Bl 8: B (55—ar)

Question: In Dr. Smith's Calculus Lecture Chapter 4 on optimization problems, ZInitial 6raph

% what is the complete solution procedure and mathematical justification
= for the example she used to demonstrate the Lagrange multiplier method? Vroot

(User's question)
<think> The user query mentions "optimization." While the context is likely Chapter 4, T must verify if the
professor began the lecture with a review of single-variable "Local Extrema" from Chapter 3. This strategic
probe ensures no foundational context or prerequisite definitions are missed.</think>
<tool_call>{"name”: “add_search_node", “arguments”: {"id": “"Ch3_Local_Extrema"”, “parent_ids": [“root"],

"ow

“query”: “Dr. Smith Calculus Chapter 3 local extrema“}}</tool_call>

Search from Multimodal Corpus

Vroot V1
D %
Bl Observation: O—®
‘3 S=—= () --> "Video Segment: Recap of $1'(x)=0% critieria. ==>
. y — Textbook Snippet: Definition of local maxima.”
—— PP

4} Add Node and Memory Populating

<think> T need to analyze these results to see if they align with the "Lagrange" requirement. The retrieved
items focus purely on unconstrained single-variable calculus, which lacks the multi-variable constraints
requested by the user.</think>
<tool_call>{"name":  “summarize_and_memorize”, “arguments”: {"summarize”: “Retrieved Chapter 3
introductory content. This section focuses on single-variable extrema and is irrelevant to the multi-variable
Lagrange constraints.”, “memorize": [{"information id": "Ch3_Extrema_Recap”, "Is_useful”: False, “priority
score”: 1," key timestamp":[]}, [{"information id": "Def_3.1_Text", "Is_useful”: False, “priority score" 1"
key timestamp”:[]}1}} </tool_call>

o <think> Chapter 3 is too elementary. I must now utilize structural priors to locate Chapter 4. Establishing

(@) this "Topological Anchor" will narrow the search space for subsequent visual sampling, preventing "State

= Blindness" across the massive multi-week corpus.</think>
<tool_call>{"name": “add_search_node", “"arguments”: {"id": "Chapter 4 Optimization”, "parent_ids": [‘root"],

"wow

“query": “Chapter 4 optimization Dr. Smith calculus lecture materials"}}</tool_call>

Search from Multimodal Corpus Vroot Visual Memory Bank
— Observation: Node
%E Sy > "PDF: Section 4.3: Lagrange Multipliers.” .' -> Mapping
Video Frame: Title slide "Constrained Optimization." <+ Add Node and Memory Populating

<think> The title slide and syllabus are highly relevant as they provide the structural boundaries for the
query. I will populate the node with these items to guide the next reasoning step toward Section 4.3.</think>
ﬁ:\ <tool_call>{"name"”:  “summarize_and_memorize", “arguments”: {"summarize”: “Locked onto Chapter 4:
= Constrained Optimization. Section 4.3 is confirmed as the target for Lagrange Multipliers.”, "memorize":
[{"information id": "“Syllabus_Schedule”, “Is_useful”: True, “priority score”: 3, key timestamp"[]},
[("information id": “"Ch4_Title_Slide", “Is_useful”: True, “priority score”: 3," key timestamp":[510.0]}1}}
</tool_call>

<think>With the chapter locked, the next step is to retrieve the core theory. Identifying the formula

;. $\nabla f = \lambda \nabla g$ is critical; it serves as a "Visual Trigger" for our Graph-Modulated Encoding.
This allows the system fo assign higher energy to frames containing this notation.</think>

de—D
<tool_call>{"name": “add_search_node", “arguments”: {"id": “Lagrange Formula“, “parent_ids": ["Chapter 4
Optimization"], "query”: "Lagrange multiplier method Section 4.3 theorem"}}</tool_call>
v .
Search from Multimodal Corpus t @ @ Visual Memory Bank
-l
Y — -~
‘ Observation: Node —
=@ ->¢ . - -> ;
—— Textbook Image: Formal definition. i =
—E N i Lecture Handout: Gradient Parallelism condition.” @ Mapping 3
&= 4 Add Node and Memory Populating

<think> T am extracting the symbolic representation of the method. The theorem image is critical as it
provides the exact mathematical justification requested by the user.</think>
.ﬁ:\ <tool_call>{"name"”:  “summarize_and_memorize", “arguments” {"summarize” “Obtained Theorem 4.3.1:
constrained extrema occur where the objective gradient is parallel to the constraint gradient ($\nabla f =
\lambda \nabla g$).", "memorize": [{"information id": “ Theorem_4.3.1_Img", "Is_useful": True, “priority

score": 5," key timestamp”:[]}, [{"information id": "Grad_Summary_Text", "Is_useful”: True, “priority score”:
4" key timestamp":[1}1}} </tool_call>
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<think>I am now targeting Example 4.3.2. This "Maximizing Box Volume" problem is a classic application that

(o) fits the user's "complete solution" criteria perfectly. I will trigger High-Resolution resource allocation to
e capture whiteboard details</think>
<tool_call>{"name": “add_search_node", “arguments”: {‘id": “Example 4.3.2 Box Volume", “parent_ids":
["Chapter 4 Optimization"], "query”: "Example 4.3.2 maximizing box volume Lagrange"}}</tool_call>
v .
Search from Multimodal Corpus ‘ @ @ Visual Memory Bank
_TW‘?” 2 Observation: Node 1= “w
‘ ==> “Yideo Whiteboard: multi-step derivation. > @ @ Mappin
Textbook : showing the final volume $V._{max}$.” PPing -
— < Add Node and Memory Populating

<think> This is the definitive evidence. The whiteboard frames provide the temporal grounding, while the
textbook provides the high-fidelity symbolic solution. I will assign maximum energy to this node to ensure it

dominates the final encoding.</think>

<tool_call>{"name": “summarize_and_memorize", “arguments”: {"summarize"”: “"Core Evidence Found: Example
4.3.2 solves the maximum volume problem for a rectangular box under fixed surface area using Lagrange
multipliers.”, "memorize”: [{"information id": " Whiteboard_Full_Sol", "Is_useful”: True, “priority score": 5,"
key timestamp":[132.0,162.3]}, [{“information id": "Ex_4.3.2_Textbook", "Is_useful”: True, "priority score”:
5," key timestamp":[1}]}} </tool_call>

<think>T will now synthesize this into a final answer that addresses the problem setup, the step-by-step

el procedure, and the mathematical justification as requested.</think>
o= <tool_call>{"hame": “add_sanswer_node", “arguments”: {*id": "Lagrange Solution & Justification”, “parent_ids":
["Example 4.3.2 Box Volume"," Lagrange Formula"], “answer”: “final answer ......")}}</tool_call>
M 6raph z
Vroor Memary e f“ The Final Answer is summarized as :
oL Set up the Lagrange Equations: Using the

il Qo)) «—> = =
‘3 v Node I:> ‘.EI condition $\nabla f = \lambda \nabla g$......
@ @ Mapping E

The critical path is: v,.o; = vy = (V3,174) = Vs

F
E

Kl 9: %Wﬂﬂ?ﬁ (éﬁ:gﬁﬁ) . A %%ﬁﬁ]@ﬁjﬂ\ééﬁ%ﬁé (Uroot — U — (03/ 04) — U5 )

20



Technical Report %7 Tongyi DeepResearch

ReAct Prompt

RGBLR:
ﬁ?~¢%%@m1&ﬁm%&&ﬁ@@%?%o%%,ﬁaﬁﬁﬁ%%%ﬁ%ﬁiﬁww
AR

LI AN
Lo fEify: MUEEIAICENEER. (SHc KA R EIZER).
2. BH MR RGP RN R . (S50 response)

BR(ET

L. AR P (8 A 0 5 SR 0080 P A% D2 0

2. i) search pRELHIE R H AR R T
3. MRIEITARE R, S g s R A .
PR AR AT

L AP R 8 E THREFE BRI 5.
2. A5Gt BB ) T 0 0] Y A A T AT

3. N ST 25 SR R SE A o

4. RESRMRRTIE, W R R AR,

[l 53 k& X

W

B 1 Mk

<thinking> 'ff“([é]‘]ff’ﬁfﬁﬁ%% </thinking>
<search> %Al </search>

B2 |A

<thinking> /REGHEFISFE </thinking>
<answer> AT [H] 2 </answer>

User Prompt:

PATH]

<thinking> DML BOR, R4ty LaTeX AR HEATRIIE. BHEOUETXN SCRNE, A
3% LaTeX fir %3k Btk b AR LaTeX #%3X, I HAE S AL ARREE: SC
%, </thinking>

2. WARARERZHIR, i <search> FRZH RS,

B AR T 2 IR R

4. WEER G RE)E, R RAELIMAE <ansver> PR,

I it i WA X

EI S

g AR

oy £

(S

LmEETAR

1 Y v B 2

T4 i)
{ A il

K 10: ReAct 1~
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Vanilla RAG Prompt

RGihin:

<thinking> The question requires translating LaTeX code into Simplified Chinese while
preserving LaTeX commands and mathematical expressions. The instruction specifies that
only the text should be translated, not the commands or math content. Since no specific
LaTeX code was provided in the user’s input, there is no content to translate. Therefore, the
response must remain empty or indicate that no translation is needed due to missing input.
< /thinking> <answer>< /answer>

User Prompt:

iy

{ R A }

B 2 2B R

KRB / Pl / SCA token}

& 11: Vanilla RAG 132K,

Reward Model Prompt

RGHEm:

fasral

W —A TIPS I ZF I R A & T RS

WAFE T LATMER.

- £

- AR E R

SHER

WREAT: 55 /2 VPA A B 22 1 TR

Wi b X

True or False

(ToJEsCnrise, BiRLsR A=) judge: False

R, AR ERTRESBIESEHEEZNTIMEE.

User Prompt:
il Ak
BEEE: (5%
(IR %)

)
HE)

K 12 BEFARBA RN .
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Iterative Summarization as Memory Prompt

RYHR:

TE PR ALK S 2 BCAZR %S, PAEFRCON AR .

R, ARCIRISEZR S R AR

### T H

BE:

- MR AR KB

- SR BN R B B

Rl AR RS .

#HH#H# TR

L 3R P R A T 0 ) A A% U B as

2. ffi ] search PREKI R XAFER, MG H AR R4
3. BRI RGBT, #FE SRS R A AR B2 E R .
4. QRAE BT, g s N R AR

#HHH TR

L. PR TR IR, 2590 RS TR A

2. T EL AR T T b ] 25 P )

3. WERWIRARA B, HEEM R,

4. R A BRI LA A R 8RS %E, ARETE R — 14 [l B
5. b 2 /DI — IR R [ ARBUE R A5

6. F e B A = o

FHHH TR A

L At 5 T EIRBUW(E BRI & .

2. Phad el TR ] e T HENT .

3. H ORI B . BRI R R 2R S A

4. FEP I RGEEEY, REE AH I )

5. NEPMAMRGIE, F—HEHhAEHER.

### WIS

RS [E] B DA A

IRTEAWN, AT HIRE PR UL AR ) 25 -

<think> {REyIEFE RN </think>

YR

IR R PSS, i A N A% A L 2L
<update_memory> ¥ #it[Z </update_memory>
2RISR B R OB I ME BRI 0 IR, i S BRG]l E
<think> /Ry #E 4 </think>

s B A B A

User Prompt: Question: {#ify} ic4Z: {memory}

Memory Update Prompt:

T 37 IR AL B e i AR -

<update_memory> ¥ ¥ #it[Z </update_memory>

BB ZEREER: 20 / By /) O token}

Bl 130 AU AR L2 3R -
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Graph as Memory Prompt

ARGt
R — R, SR B R BRI R G BRI i) . AR B AR 2 A —
g ﬁfﬁ%@ (DAG), PAFREEAF FE R SRR, R NG RO I S a5 R e e
i s 27

Pel &l a

B RIS

o root: FRHFEA BRI 4G4SR -

o search: URIPIMNIIERE A MR AINSE R . RN IR RS LA A ME— Hd BEARSS
AR, PASPE AR A, I HL S 2 w2 2 ANl

 answer: FLECLE, ASTEMCAMEBER RO SE I B B A 1D,

P

1. Rl BRI — ) o

2. /> search GEAUAIL : (a) IVA—AME—HY 10 (FREE) , VAAREDA 4 HL LA HATE

RS, T RgAaER; (b) A il 545 MHiE (155 parent_id); (c) &4
query FB, HPWEEPRPBRASTH: (d) RERULHS 2 Bl a 85259 .

3. kKEME, BORIRRIGER . FEfE, AR segh B e (g AH ¢ N 2 B 45— ARSI
summary (% PN 28 REFE SRS N EN 45 5 )

4. WWFHER—H e E 2 HEEME (M —1 answer 45,5), S2H# R (MG
i) search 451 ).

5. A5 e AR A S 25 S O TR BORT [R]— U0 R 4 R ek

6. TE4 l—> search 4550}, f#f] add_search_node PR%K.

7B R RS, WA summary_search_node PRSI T RS,

8. —HENCAH LBHIEERRIZ M, 7 —1 add_answer_node pREH .

TR

1. add_search node

Hiik: (EF RO IR B T U I A5 9 s AR A
ALV LR D, DU

T i TR AR . I LR A4S bR

o parent_ids: BLIRRFTIH A MIHTIKES AH) 1D,
o query: HPITHYSLPRAN . WA FrA Jel A B A .

2. add__answer node
ik AR RALE S, B PRGN e HERA AR
SH:

o parent_ids: $E{A UM AE RINHEEMES SR ID.

o answer: M A4 H g B AE R,
3. REHHIC
filiik: FERRR I H add search node’ J5Io—BIANETH Y T H . EAE MR SR
igﬁi@i‘%, B REE L A v o B A
o summarize: ] 1-3 AJ3EXHME S 7RSS, MASRETEHEZRN A EEGSEL. W
IR KIR B EEE, DL,

WirE

o WA IRES 5

o BIIERE, PPARBIERTREMS /RS, B2 R ETZEA.

o WRIATIER: KM — AP search 451 add_node MCP 4.
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o BRI ZHAUHEREN summary MCP 54
o B HEFIVRAEM N 1L
R FE R T e NEEIHEE. DA HEENE MCP #5.

[R5 X

T AR A, RE DS RS RS JSON X, IF R H
B FE  <tool_call></tool_call> XML  #r 2 N, [F BB R 60 4 3 o 572 5 7
<thinking></thinking> XML 325N :

B

TR .

</BE >

<ITH _EA >

{"name": < EH & >, "arguments": <args-json XfZ >}

</TEBEHA >

User Prompt:

#HH# PR
(R iR )

#HH# itk iR

(i Lt}

dleHtn:

LR ER M, TIPS RS AP 1R A O f M5 B s . O 25
5 BE AR B i, 45 A Rah .

PR VR DR

T (1-3 i)

AN 8 R v g o e L AR T

G T A S I

5 UL H BL A5 B e] A Bl T ff o 1) R Bl 48 /NS S T o

- NEEJEEIEE S E AR T N .

R 20 2 B s

(KB BIMEs / K% / SCA token)

K 140 ERICIcR R
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VimRAG Prompt

ARGt
R — R, SR B R BRI R G BRI i) . AR B AR 2 A —
g ﬁfﬁ%@ (DAG), PAFREEAF FE R SRR, R NG RO I S a5 R e e
i s 27

Pel &l a

B RIS

o root: FRHFEA BRI 4G4SR -

o search: AR[SMPILRG K B AL R BRGSO ARG ME— B RS
AR, DASPE AL, H S 2 w2 i 2 Al

o answer: R4, BAEMALTRIEH M 7 R SE R Il 2. BeEE SR 1D,

B

1. &EA HRERIM—A45 5.

2. F§4> search 5N (a) A —ME—RY 1d (AR, AnEh i fE B A f ik
FREE, AT RgSEaERE; (b) Baa iS4 S MiE (155 parent_id); (c) &4
query FB, HPWEEPRPBRASTH: (d) RERULHS 2 Bl a 85259 .

3. kKEME, BORIRRIGER . FEfE, AR segh B e (g AH ¢ N 2 B 45— ARSI
summary (% PN 28 REFE SRS N EN 45 5 )

4. WWFHER—H e E 2 HEEME (M —1 answer 45,5), S2H# R (MG
i) search 451 ).

5. A5 e AR A S 25 S O TR BORT [R]— U0 R 4 R ik

6. 1E4 l—> search %550}, f#] add_search_node pR%K.

7B R RS, WTPAME ] summary_search_node pRENEE IR T RS,

8. —HENCAH LBHIEERRIZ M, 7 —1 add_answer_node pREH .

TR

1. add_search node

Hiih: (EFE RO IR B T U I 1 A5 9 s AR A
ALV IR D, DU

T i TR . I LR A4 R

o parent_ids: MIBRFIIEHMHIIKES M ID.
o query: HPITHYSCERAN . WS I Jelh A B A

2. add__answer node
ik QAR P R AN, A PR LR S e HIR AR
ZH:

o parent_ids: RN ABZIIHR GBS S M ID,

o answer: /7RG 4 I HLog B IR A B o
3. REHRIC
filiik . AERR R H add_search node’ J5To—BIAMNBH I T H. EIENERES S5
ZOETR, BRI EE e S E AT MR REIMNGE RS HPaiRsEetx, mabhdiih
A7 16 T ELDATE 20 € P41 24 1 48 2 J&1 30
SR

o summarize: fj 1-3 ARG B TR, MAERE T EERNHPEERPSEL. 0

SRR A A E, AU .

o memorize: FFFTHWIH (SUA. B, WI) MseEyE. FATHHE:
— information_id: ME—FRIRSF (B, "Text 17).
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— is_useful: {HMAT/REIHT,
~ key_timestamp: FPECERAL (M) 2%,
— priority_score: 1 (WRHL) F| 5 (4#).

Wikt

o VPRI RS 5

o BEEIGH, WAARBER R RERAE, KRR EELEL.

o WERIEATIER: KA H search 4551 add_node MCP fiy4-.
o WRRES: FHAFERFLED summary MCP fy4-.

o B HEFIVRAERIE NI

T G HAEIT e NEGIHEE. DA HEENE MCP #5,

[R5 k& X

YT EARETEH, BN NSRS RS R JSON  Xf %, I R H
Hr 7 <tool_call></tool_call> XML #rZ W, [& B8 48 0 #E 3 o 58 i fE
<thinking></thinking> XML %N

B

e R AR

</ B >

<IHA _#HA >

{"name": < EH & >, "arguments": <args-json XfZ >}

</TEREA >

User Prompt:

##4# WM

{# ik }

##4 Bhek ik
{5 SLahfizpe }
#HH# ZEEIWCE
{PE token}

[ %

ISR CR ], AR A R AR X B R B R . R
R VR VAT IR, 545 B SR 4G R

BRI AL

AT (1-3 A3
PURTEGT R 14 o WA 5

WS TR BRI .

& VLA A S AT A Bl i e ) R 4/ N SR
- ANEI eSS M C R R AN .

R 2100 2 B s B

{Kr R BB / IR / SOA token}

B 15: VImRAG 37K . BAURIE RGN HIUH PR TR R SR I 2. IRk TIER, &
RAARGEICIZHR R i T 1] P PP IS4 A
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Question Verifier Prompt

ARGt

Pt HoA — s 208, AT DALER 2 () ] 4 A w2

PN H#A: MIEAUE R RO R 25 SCRY R, S E REAE TR PR B ME—— A SRk
PROLME—Z R, %S — S S ], H5 B M TEREZE v s 7 2 AH & SCRY .

Bl #B: MAREME B XA A B %A 40 0 SCRYET, RS e BIAR XE i A 7] 5 o7 31—~
SR PAZE e TR R, ORI TERHE & B I 2 SOk, 33X 28 e ] B8 S 20% )
HIUARI TR . XA BT AT AT R 5ok 5% ] mT DA B AR A TE A 13 v o 67 SO o

N E

FMd s A EeT? #B

BB AN FM IR B H IR A? #B

PUF RY5e8 2247 #A

T JEERR AR 2 207 #B

YETERT WML AR S SRR R T 4517 #A

KA R AR AT #B

HifE? #B

FPFEAAT #B

RIFIAR TR AT 47 #B

T4 #B

B3N A T S S AT R A RS #A

XA A /(H T #B

PG ER, MR B AR 2T #A

TEJR B VERI AT R L AR b, AR — S/ p 4k B TR fL. #A

1 2 /DA [E] B HL B AE AR A i 4 2 4 7 p i AR A E T #A

SVURAEM 284 THY7 #B

XEHME PR AR UE? #B

TEMMR AT, IREY #24 WA TR -— RK5ER? #A

MYT 51 B 3E 2 (B D WA AT WIS A5 2 4A

AUER ARG =M ML, 28 REEL .

T2 G E AR B R T2 A2 9R AT #A

ZH 23 AT B = BT SRR A0 A G I EIM R ) AN 2 AT A7 #A

CONCERN HPMER LGS 7SR #A

T HOAE B AL G AR A R W — T SE 7 #A

IHYESE 4 ARt R —257 #A

%ﬁgﬁ?%%ﬁwﬁﬁﬁﬁﬁgg?ma,#H%ﬁﬁﬁ%ﬁﬁ%iﬁ,%ﬁﬂﬁ%ﬁ%
RE? #

EE%¢,W%ﬁwﬁkmﬁ%W§@%@,@X%ﬁWEQKW,%ZQﬁiﬁw%ﬁﬁ

fR? #A

User Prompt:
MRAEPATARE, K5 N5 HEARC Y #A 5 #B:

{question}

Bl 160 [ RS R /R
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