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4 RAGk

VAR E =1
M4 LMCC #%2% Python

o G

A5 A VR TR R, 1l

0o AVREEMEHEE + BN

#E52 / lambda / *args-**kwargs / with / class

03 "GELMCC HEIRR + B/

RAG JHZ + LoRA BB + JH i AU

04  FH—RIRRAG
FRARIA RS, e i
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AR kB |

LMCC ZAF 2 TFIE Pythony , & MERES Pythony

PARTSZ Python:  H—A-pi%. HIarl, 7, Z2EIKRE—.
LMCC Elfy Python: JBUH A IR—BoR I RAEAL AP B9fURS, ibiRiselE. 3HZ . S

KR ATFERNEFHIRIEIR, M2 2ORARAR AL Bl B 15 51k — — S50, "args/~kwargs,
with 4] REYHIL.

SREEAR: XL [HE ] EEE—R, BEREERMST, MEE SISO AR,



AR kB |

—EREXH LMCC RB, fREEHESI?

> NiEE LMCC 25 "R FEU, Rt bria i e E (FAERIME)



AR kB |

Nuhing: XERBER 7 5 1MHHRA

o0
OFNE ;i
def retrieve relevant poems (problem, kb, top k=3): top_k=3
clean = re.sub(pattern, '', problem) @%ﬁ?ﬁ%’iﬁ
trigrams = {clean[i1:1+3] for i in range(len(clean)-2)} {..for..in...}
@ A BARRER

candidates = [] e
for poem in kb:

score = sum(overlap(...) for p in poem['paragraphs']) g@fﬁﬁi + EJ%
candidates.append ({'score': score, 'poem': poem}) ZiNSRACE
® lambda HEF 4
candidates.sort (key=lambda x: x['score'], reverse=True) key=lambda x: ...

return candidates[:top K]

» X 5 AR, AT TR TR
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B R PRE A

Python /11 TS , BXFT—T

EBEBIiER:  Python A {} fUfgse, Fegquit (—Mdhzsts) FoR R TE", gdbeh 7 RT EaRes .
TRAREFEHREE: 5 x=10 fiEZEH, x WREEINTH, ZEEETPAE x AR BFFE.
—UIERRN S BT TATER . R 2K, AR EERR TR, ERERES AR USHUL .

fURSE [380 | - Python HIXARFBEACH il 3etE, MREGiL (T, withifh)) gl ik EREE .



B R PRE A

TESEFHEXRE

N )
str / int / float / bool
name = "Qwen2.5" ¥ PP str s LAY DU R 2 2

N

version = 2.5 # FAE float list

top k = 3 4 FE int FiES [, ek, &EH
is ready = True # TH/KM{E bool .

135 % , Bl config['Ir
tags = ["RAG", "LoRA"] & |k list, A&k i {1 % F%LJ EX{E tban con ig['lr']

config = {"1lr": le-4, "epoch": 3} # FHL dict, H{EXT SetA(tU_ple , N
seen = {HRAGH, "SFT"} # %éi\ Set, Qi‘\i‘]%% %D Ezjjfia E/E‘—AE‘KEXKHBEE&

point = (1, 2) # Jo4H tuple, AA[EIN




B R PRE A

SR BaEHYSREIR

L N )
if / elif / else
score = 0.82 B9 J5itr, N—ATaighst
for i, X in enumerate(...)
if score >= 0.9: [F] 22 R AR | FIJCE X
label = "JRAHR" while Z#2:
elif score >= 0.6: %#ijj,é?)‘[}#ﬁ?}ﬁf$
label = "fH&"
else: » WA {), gidtieE—m oy

label "ANFH

for i, poem in enumerate (kb) :
print (i, poem["title"])

while len(candidates) < top k:
candidates.append(fallback())




B R PRE A

RRETEN : —YIM def FIR

(N )
def build prompt (question, context, top k=3, verbose=False): def FEE (4 (Z%):

- & SR A I Ak
R R R MR
top_k=3, verbose=False

parts = [f"[J#l: {question}"] BRI SH VA AL, EBRAME
f'laE: {question}"
f-string: 7EFAFH BLE AL &, RE M

return
fegh Rk M E i, %A returnZRIA R ]

None

for 1, ¢ in enumerate (context[:top k]):

parts.append (f"&# {i+1}: {c}")

prompt = "\n".join (parts)
if verbose:
print (prompt)

return prompt
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Al RIBEKRHSIE

SRS : 18 for 78F THE1 B—1T

X
[Z2A3, for JTLXK in F3]
¥ G5k LMT &AW

scores = [] [F3E5 for JTLX in 751 if 5&44]

for item in candidates: Zin— 2k
. d(item[" "1) AN P p
ARt ik WA — — A for i ik
# HIERMESAER > Af: BREETorEIMI I F A, R

scores = [item["score"] for item in candidates] 5

# A
good = [c for c in candidates if c["score"] > 0.5]




Al RIBEKRHSIE

FHRESN & KREWES

o0
{ Yk + B5 - FHESK
# FHMHESH: { key: value for ... }
id2score = {c["id"]: c["score"] for ¢ in candidates} {}@,ﬂﬂé, {Qﬁ%’%%%ﬁ?ﬁ@ﬁ
# EAWSNA: ( FERX for ... ), HIEE \
trigrams = {text[i:i+3] for i1 in range(len(text)-2)} %%%%Hggfﬂﬂ%féﬁiﬁ%
bR ( EERX for ... ), RALELEEIIE * IMERE, W THERE M THEAERS

> JAN
total = sum(c["score"] for ¢ in candidates) APy




Al RIBEKRHSIE

lambda: —a)iEMEERENEY TiGHERERE

o0
lambda 2%} iR Bl{H

Bosednr Y AR XA TR ] /N
def get score(item) : B nge

return item["score"] sort / sorted / max / min [ key 2%k

. _ _ > AN ERdefiE XA Eue — M=, HEAH
candidates.sort (key=get score, reverse=True) R
¥ F lambda EHEELEVH NG, RS, > reverse=True %71 [ AAEI/D | HET

candidates.sort (key=lambda item: item["score"], reverse=True)

topl = max(candidates, key=lambda x: x["score"])




Al RIBEKRHSIE

*args / **kwargs: FEHENSE

def call model (prompt, *args, temperature=0.7,
**kwargs) :

print ("fiEZH: ", args)

print ("XK#EFSE: ", kwargs)

print ("I ", temperature)

call model ("{R&F", "#iSbL", "HiHb2", top p=0.9,
max tokens=512)

# args = (L1, "Hish2m)

# kwargs = {"top p": 0.9, "max tokens": 512}

*args
FTER [JEdH |, Bl MREH/ TS
**kwargs

TR [ |, Bl TaT=HE] WS

> H IS BIMAPIRTE R, SEREZ |
A eI 2

> YA RE Rk TR - func(*my_list,
**my_dict)

12



Al RIBEKRHSIE

with i849): BIEM NRE.

ee with X} as A &:
# RH with: &5 B0 SO PEAMRM AT [ ], BTSSRI E3I ik
f = open("data.json") Fe |
content = f.read() ﬁfﬂ&%ﬁ‘@
f.close() # —HEILT, BCEPEEREE, CHRER FTHF 34 open(...)
1 47 =
# M with: BEOFRMBIRASIRH, B RREEH S i%fﬁgg%:ﬁ@ﬁm%gﬁ@%%,%ﬁ
with open ("data.json") as f: BRI A B

content = f.read()

»g%ﬁﬁﬁﬁ,%ﬁ@r%ﬁmmﬁ%ﬁﬂﬁ
]

ORI e ML SR I KPR, B AAE. Tk
with torch.no grad():

output = model.generate (input ids)




Al RIBEKRHSIE

class 5 self: {[EUEMTRH THTE]

class Retriever:
def init (self, kb, top k=3):
self.kb = kb # I838FH TBE | B E
self.top k = top k

def search(self, query):
scores = [self. score(query, doc) for doc in
self.kb]

return sorted(scores, reverse=True) [:self.top k]

def score(self, query, doc):

return len (set (query) & set(doc))

r = Retriever (kb=my kb, top k=5) # AlE—A [0 ]
results = r.search ("ZH") # S

class 2345:
TESL—A [

__init__(self, ...)

BIEESE BN H3h AT, HRAIIR s

self
G TRASEHET ), P E SRR TS

self.xxx

r = Retriever(...)

RPN [3EH | — DR R

14
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1

call_model("{/R&F", "&nyp1", "Zyp2", top_p=0.9, max_tokens=512)

MRREEXETEXM, P4 kwargs HREASZHA?

def call_model(prompt, *args, temperature=0.7, **kwargs):

A ("EIAM", "ERIN2") B {"top_p": 0.9, "max_tokens": 512}

¢ {"Z¥M": None, "Zi5M2": None} D ("EuHM", "FIHN2", 0.9, 512)

15
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B2

with torch.no_grad():

output = model.generate(input_ids)

T A E R Z .

A

B

C

D

withiBal I ERILRIEZETHRER. EExE

torch.no_grad(fIZ B2 "1E T RX R IBAFTETERHE",

withiBE AR TFTA X, AERTHAEG S
XERBNEARIIGRE, FETEBEERSH

FRTREIENE, ke EfF. &

16
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iZ#& LMCC HEBIAH

B8 PBEiF%E: retrieve_relevant_poems £%i

def retrieve relevant poems (problem, kb, top k=3):

clean = re.sub(r"[, . 72! 1", "", problem)
g grams = {clean[i:1+2] for 1 in range(len(clean)-1)}

candidates = []
for poem in kb:
text = "".join (poem["paragraphs"])
p grams = {text[i:1+2] for 1 in range (len(text)-1)}
overlap = len(g grams & p grams)
candidates.append ({"score": overlap, "poem": poem})

candidates.sort (key=lambda x: x["score"], reverse=True)

return [c["poem"] for c in candidates[:top Kk]]

FE 18] AN 1 FRER Y B [ 257 R | 4R &,
FeE SR

q_grams & p_grams

AR [ ] 125, KD EGILFEITAR
pIVE

sort + lambda

i B SHOA EHE

e —1T

MR, BT S R Ritop_k
A T J Bk

17



B 22 /1N T

B3

g_grams = {clean]i:i+2] for i in range(len(clean)-1)}

XITRETHME R

A FIREST B
c H5HESR D

FHFESF I

FRERRIET

18
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B4

overlap = len(g_grams & p_grams)

XER &

N— S~

prag_s

T, ERNMREZERFTARE?

A FE (BHPIEESHNAETE) B

c ZE& CKREAFNMEFEHINTR) D

& (KM

TMEEH

FEHBERITER)

AN R EREHES

19
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FE T2/ RAG

Bin: B—1 IA\ERTARE AR RRRS

S HBHRE:  class + self, FH/ESHES . lambdaf)T. BRASE— — NHT 245 KON E.

BE=4: O A YNGRAES; @ mIFRERERZLSE THPUE ] © HiFFEhitop_k1-.
AT 2SR RN SR R 58 4 — ok, (HATRBERIR 7 I MEZN, Bl BEAE AT AT PR A B R I

20



FE T2/ RAG

#PRRAG: MiniRetriever

LN
 RER AR R, BT

class MiniRetriever: r;@l

def init (self, kb, gram=2, top k=3): . g
— — — » gram=2 173 self.gram, 2 J5{T{a 7 48

self.kb = kb >
HE ] self.gram H 3|
self.gram = gram

self.top k = top k > search H[fj scored ;&K EH Y B2
F15% | X
_grams (self, text): > i gram=3 BR G EA A2 A5k,

n = self.gram
return {text[i:i+n] for i in range (len(text)-n+1l)}

search (self, query):

g = self. grams (query)

scored = |
{"score": len(g & self. grams(doc)), "doc": doc}
for doc in self.kb

]

scored.sort (key=lambda x: x["score"], reverse=True)

return [s["doc"] for s in scored[:self.top Kk]]
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LRI AR b ]




SRNANRNBE

BV gy, SR ifffor/while. defiE%i 5 ERMAS S, f-string.

BB SR/ FH/ESHES . AR, lambda, *args/**kwargs. withiE/r]. class5self,
Hil: Ak (n-gram + £G4 + H7) .

—HFEIEfE:  LMCCHIPythondf i ATEREA L, WHE [AT | — — AR EERAE T4,

22
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