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graph builder.py

-import spacy
-import numpy as np
-import pandas as pd
-import os
-import re
-import pandas as pd
-import bs4
-import requests
-import spacy
-from spacy import displacy
I

-from spacy.matcher import Matcher

-from spacy.tokens import Span

-import networkx as nx

-import matplotlib.pyplot as plt
-from tgdm import tqgdm

-import coreferee

-from pathlib import Path
-import pandas as pd

-from spacy.matcher import Matcher
-nlp = spacy.load('en core web sm')
-nlp .add pipe ("coreferee")

B crovouNs = ¢

- HiH, Hyouu, "he", "She", "it", "we", "they",

"which",

"me"’ "him"’ "her"’ "U.S", "them"’ "thiS", "that"’ "these"’ "those"’
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"therefore"

)

-dir_path = Path("./texts")

-# Replace pronouns using token-level replacement
-def resolve pronouns (doc) :

tokens = [tok.text for tok in doc]
1f doc. .coref chains:
for chain in doc. .coref chains:
main = chain.main

for mention in chain:

if mention != main:

for i in range(mention.start,
mention.end) :
tokens[1] = main.text

return " ".join (tokens)

Bl cc is valid entity(ent):

"""Check if an entity 1is non-empty and does not
contain any pronoun."""
if not ent or not ent.strip():

return False

ent lower = ent.strip().lower()

return not any(pronoun 1in ent lower.split() for

pronoun in PRONOUNS)
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() :

all sentences = []

for file path in dir path.glob("*.txt"):

with open(file path, "r", encoding="utf-8") as

text = f.read()
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doc = nlp(text)

# Coreference chains

for chain in doc. .coref chains:

print (chain) # inspect chains

# Split into sentences

for sent in doc.sents:
s = sent.text.strip() .lower ()
if s:

all sentences.append(s)

candidate sentences =

pd.DataFrame (all sentences, columns=["sentence"])

return candidate_sentences

Bl cc get entities(sent):

- ## chunk 1
-
-
- prv_tok dep = "" # dependency tag of previous

token in the sentence

prv_tok text = "" # previous token in the sentence

prefix = ""

modifier = ""

igddzsdssssassad it sadsad b daddnA R AR R R REA kA

for tok in nlp(sent):
## chunk 2

# if token is a punctuation mark then move on

to the next token
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if tok.dep != "punct":

# check: token is a compound word or not
if tok.dep == "compound":

prefix = tok.text

# 1if the previous word was also a

'compound' then add the current word to it

if prv tok dep == "compound":

prefix = prv tok text + " " +

tok.text

# check: token is a modifier or not
if tok.dep .endswith ("mod") == True:

modifier = tok.text

# 1if the previous word was also a

'compound' then add the current word to it

- if prv _tok dep == "compound":
- modifier = prv tok text + " " +
tok.text
I
] ## chunk 3
] if tok.dep .find("subj") == True:
- entl = modifier + " " + prefix + " "
+ tok.text
prefix = ""
modifier = ""

prv_tok dep = ""
prv_tok text = ""

## chunk 4
if tok.dep .find("obj") == True:
ent2 = modifier + " " + prefix + " "
+ tok.text
## chunk 5

# update variables

prv_tok dep = tok.dep
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prv_tok text = tok.text

G i

o}
0]
Hh

o)
()
Hh

return [entl.strip(), ent2.strip()]

get entity pairs(candidate sentences) :

entity pairs = []

for 1 in tgdm(candidate sentences["sentence"]):

entity pairs.append(get entities(i))

return entity pairs

get relation(sent):

doc = nlp(sent)

matcher = Matcher (nlp.vocab)

# Define the pattern

pattern = [
{'DEP':'ROOT'},
{"DEP':'prep','OP':"2"},
{'"DEP':'agent', 'OP':"2"},

{"POS':'ADJ', 'OP':"?"}

matcher.add ("matching 1", [pattern])

matches = matcher (doc)

if not matches:

return None

k = len(matches) - 1
span = doc[matches[k][1l]:matches[k][2]]
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return span.text

-def get relations(candidate sentences):

return [get relation (i) for i in

tgdm (candidate sentences|'sentence'])]

Bl cec build kg df(entity pairs, relations):

# Extract subject and object

source [1[0] for i1 in entity pairs]

target = [i[1l] for 1 in entity pairs]

# Filter out invalid pairs

valid pairs = [(s, t, r) for s, t, r in zip (source,

target, relations) if is valid entity(s) and is valid entity(t)]

# Unpack filtered lists

source filtered [s for s, t, r in valid pairs]

target filtered = [t for s, t, r in valid pairs]

relations filtered = [r for s, t, r in valid pairs]

# Build the knowledge graph DataFrame
kg df = pd.DataFrame ({
'source': source filtered,
'target': target filtered,
'edge': relations filtered

})

return kg df

Bl ccf build knowledge graph () :

candidate sentences = load text()

entity pairs =

get entity pairs(candidate sentences)

relations = get relations(candidate sentences)

kg df = build kg df(entity pairs, relations)
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G=nx.from pandas edgelist (kg df, "source",

"target",

edge attr=True,

create using=nx.MultiDiGraph())

return G
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JTONATOK B

[TpomnT 1151 TeHEpAIil MOJCIUIIO TECTOBUX 3aBJaHb

You are a system designed to generate educational multiple-

choice test questions.

Generate exactly {{questions num}} multiple-choice

questions strictly based on the topic and the provided context.

Do not invent facts; rely only on the given information.

User topic:

{{topic}}

Relevant context:

{{rag _context}}

Requirements for the test questions:

- Each question must follow the multiple-choice format.

- Use only the knowledge that appears in the topic and the
provided context.

- Each question must include one correct answer and several
plausible distractors.

- Avoid duplicate or overly similar questions.

- Do not provide explanations, comments, or additional text

outside the required format.

STRICT OUTPUT FORMAT:
Return the result as a wvalid JSON array, following this
structure:

[

"question": "text of the question",
"answers": ["optionl", "option2", "option3",

"optiond"],



73

"correct answer": "one of the answer options above"

by

Do not output anything outside the JSON array.
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JOJATOK B
BinomicTe kBamidikaiiitnoi poooTu
y Hon.
Ilo3naueHHs HavimenyBanns ) )
BIJIOMOCT1
TeKCcToBl JOKYMEHTH
1. [TosicHIOBaJIbHA 3aITHCKa 74 c.
[H1T1 JOKYMEHTH
2. [Ipe3eHTariifii Mmatepiaiu IJIaKaTiB
[IpizBuime Ta .
IHIIAJIH. Minn. | Jlata
Po3pobuB [KepeOunii B.B. p 5 . ) [ugp rpynu  [Kon manp./cren.
IlepesipuB [Marnanina [.B. 03pOOKa TCHEPATHBHOL MOJICI JACwm-24-1 122
CTBOPCHHA HABYAJIBHOI'O KOHTCHTY Ha
H.xontp. [Maneea [.A. peH yv XHVYPE
OCHOBI1 BCJIMKHUX MOBHUX MOJCJICU
3atB. Yana JL.E. kadenpa 111




