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Abstract

Generally speaking, in the natural language based
document retrieval systems, the ability to determine
questions having the equivalent meanings is an important
requirement, it allows the optimization of the processing
mechanism of questions in related systems. To determine
Vietnamese questions having the equivalent meanings for
a Vietnamese language based document retrieval system,
we have to solve the problems: what is the meaning of a
question? And, how can we determine the equivalent
meanings of these questions? In this research, we
established the method which can allows to determine the
Vietnamese questions having the equivalent meanings.
Keywords: Natural Language Processing, Document Retrieval,
Syntax, Semantics.

1. Introduction

Generally speaking, in the natural language based
document retrieval systems, the ability to determine
questions having the equivalent meanings is an important
requirement, it allows the optimization of the processing
mechanism of questions in related systems. This is also a
major challenge for the documents retrieval systems based
on Vietnamese Question — Answering model, such as the
systems built in [2], [3], [4], [5], [6].

To determine Vietnamese questions having the equivalent
meanings for a Vietnamese language based document
retrieval system, we have to solve the problems: what is
the meaning of a question? And, how can we determine
the equivalent meanings of these questions? In this paper,
based on rules proposed in “Syntactic Structures” theory
of Noam Chomsky [1], we focus on building and testing a
method which allows to determine Vietnamese questions
having the equivalent meanings, in the domain of
document retrieval field.
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2. Method of Determining Vietnamese
Questions having Equivalent Meanings

In this research, we recognize the hypothesis:

- Hypothesis 1: There are Vietnamese questions
which their meanings are considered equivalent in
the Vietnamese language based document retrieval
system.

- Hypothesis 2: The determination of Vietnamese
questions having the equivalent meanings have to
be implemented based on proper linguistic theory.

Based on “Syntactic Structures” theory of N. Chomsky
[1], we developed a method which determines questions
having the equivalent meanings for Vietnamese language
based document retrieval system. The method that we
propose is presented as follows:

Step 1. Analyze the syntactic structures of Vietnamese
questions.

Step 2. Determine the syntactic structure of kernel
sentence of each question.

Step 3. If these questions are transformed from the
same kernel sentence, then determine the sequences of
transformations applied to the kernel sentence for
generating the considering questions. If these
sequences of transformations belong to one of the
alternatives determined in Table 1, then the
considering questions are considered that they have the
equivalent meanings.

In the proposed method above, we recognize that the
meaning of a question is regulated by its deep structure.
The deep structure of a question is generated by the phrase
structure part. In Vietnamese, we do not have
morphophonemic rules, therefore the deep structure is also
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the structure of kernel sentence which is transformed from
the structure of terminal string.

Following Chomsky’s opinion in “Syntactic Structures”
[1], the transformations applied for a kernel sentence do
not change the meaning of the sentence. However, in this
research, we recognize the additional hypothesis: there are
transformations considered equivalent when they are
applied to kernel sentences having proper structures.

In Table 1, we present the sequences of equivalent
transformations in the sense of if these sequences of
equivalent transformations have been applied to the same
kernel sentence having the determined syntactic structure,
then the generated sentences are considered having the
equivalent meanings.

Table 1: The sequences of equivalent transformations

40

dong_tu xac_dinh +
danh_tUr tén_riéng

danh_ngit mot +
dinh_ngt +
dong_tur s&_ hiru +
danh_ngit_hai +
dong_tu xac_dinh +
danh_tr tén riéng

Tq = Tw danh ngtt hai
Tq = Tw danh ngtt hai
- Tnominalize

Group 4

danh nglt mot +
dong_tir s& hiu +
danh_ngit_hai

danh nglt mot +
dong tur sé hiu +
danh ngit hai + dinh_nglr

Tq
Tq = Tnominalize

Tq = Tw danh nglt mét
Tq = Tw danh nglt mot
-> Tnominalize

Tq = Tw danh ngtt hai
Tq = Tw danh ngtt hai
- Tnominalize

Structure of kernel
sentence

Sequences of equivalent
transformations

Group 1

danh_ngit mot + dong_tir
+ danh_nglr_hai

Tq
Tq - Tpass

Tq = Tw danh ng@r mdt
Tq = Tw danh ng@r mt

>T
danh_ngit mot + dong_tir bass

Tq = Tw danh ngt hai
Tq = Tw danh ngt hai
- Tpass

+ danh_ngii_hai +
dinh_ngi

Group 2 | danh_nglt mdt + dong tir | Tq

+ danh_ngir_hai + Tq - Tpass

bo_ngit Tq
Tq > Tobsep > Tpass

Tq = Tw danh ng@r mdt
Tq = Tw danh ng@r mt
- Tpass

Tq = Tw danh ngir mét
Tq = Tw danh ngir mot
-> Tobsep > Tpass

Tq = Tw danh ngt hai
Tq = Tw danh ngt hai
- Tpass

Tq = Tw danh ngt hai
Tq = Tw danh ngt hai
- Tobsep > Tpass

danh_ngit mot + Tq
dong_tir so hiu + Tq > Tnominalize
danh ngit hai +

Group 3
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Transformations Tpass, Tq, Tw, Tobsep, Tnominalize are
suitable defined for the application field of theme.

e Transformation Tpass:

Consider the terminal string:
NP1 -V —NP2

The transformation Tpass will convert this string into
following strings:
NP2 — duwgc — NP1 -V
Or,
NP2 — dugc — V — bdi — NP1

For example, consider the active sentence:
Téac gia A viét saich B
Terminal string of this sentence:

Tac gia A — viét —sach B

Apply Tpass, we derive:
Sach B — dugc — tac gia A — viét
Sach B — dugc — viet — boi — tac gia A

e Transformation Tq

The transformation Tq will generate the class of Yes/No
questions.

Consider the terminal string of affirmative sentence:
Tac gia A — viét —sach B

Apply transformation Tq to this terminal string, we derive
the following terminal string:
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Tac gia A — viét — sach B
At the result, we derive the interrogative sentence:
Tac gia A viét sach B?
e Transformation Tw
Consider the following pair of questions:
Tac gia nao viét tai liéu X
Tac gia A viét tai liéu nao
To generate these questions, we apply the optional
transformation Tw which operate on any string of the
form: NP1 -V — NP2.
Transformation Tw can operate in either cases:
Case 1: Tw; converts the string of the form “NP1 -V
— NP2” into the string of the form “NP1 — nao/gi — V —
NP2”.
Case 2: Tw, converts the string of the form “NP1 -V
— NP2” into the string of the form “NP1 — V — NP2—

nao/gi”.

Transformation Tw can apply only to strings to which Tq
has already applied.

Consider the terminal string:
Tac gia A — viét — sach B

Apply transformation Tq to this string, we derive:
Tac gia A — viét —sach B 1)

Then apply transformation Tw to the string (1) in two
steps:

Choosing the noun phrase “Tac gia A”, the string (1) will
be transformed to (2) by Tw:

Tac gia nao — viét + sach B 2)
Choosing the noun phrase “sach B”, the string (1) will be
transformed to (3) by Tw,:

Tac gia A + viét — sach nao 3)

e Transformation Tobsep

Transformation Tobsep apply to any string of the form:

X —Va-Comp — NP

Which have V = Va + Comp
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Consider the sentence:
Tac gia A viét sach B naim Y

In this case, the verb part has the structure “dong tir + bd
nglt” with the verb “viét” and the complement “nam Y.

To form this sentence, we apply transformation Tobsep to
the terminal string:

Tac gia A — viét nam Y — sach B
e Transformation Tnominalize
The set of nominalizing transformations will convert
sentences into noun phrases. In this paper, we mention the
class of possessive sentences.
Example sentence: Téac giad A c6 sach B
The terminal string of this sentence:
Tac gia A —c6—sach B

The transformation Tnominalize converts this string into
the following string:

Sach B — ctia — tac gia A

3. Method of determining the sequence of
equivalent transformations

In our approach, the sequences of equivalent
transformations are defined for each kernel sentence
structure. Thus, from one affirmative kernel sentence
structure, the sequences of equivalent transformations
which are proper defined for this structure will convert it
into interrogative sentences having the equivalent
meanings.

The generation of interrogative sentences having the
equivalent meanings will be illustrated in following
samples:

A) Groupl:
The structure of kernel sentence:

danh_nglt mdt + dong_tir + danh_ngit hai.

Example 1: Tac gia A viét tai ligu X.

1JCSI
www.lJCSl.org



IJCSI International Journal of Computer Science Issues, Vol. 9, Issue 1, No 2, January 2012
ISSN (Online): 1694-0814
www.lJCSl.org 42

Table 2 show the statistics of sentences transformed from
the kernel sentence in example 1.

Table 2: Sentences transformed from the kernel sentence in example 1

Transformational

Sentences having the equivalent

Tq = Tw danh ngit
mot > Tpass

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngit
mot)

Tai liéu X dugc ai / tdc gia nao / nguoi
nao viét?

Tai lieu X duge viét boi ai / tac gia nao /
nguoi nao?

Tai li¢u X da duoc ai / tac gia nao / nguoi
nao viét?

Tai liéu X da dugc viét boi ai / tac gia
nao / nguodi nao?

Tai liéu X duogc ai / tdc gia nao / nguoi
nao viét (vay / nhi/ ...)?

Tai liéu X duge viét boi ai / tac gia nao /
nguoi nao (vay /nhi/ ...)?

Tai liéu X da dugc ai / tac gia nao / nguoi
nao viét (vay / nhi / ...)?

Tai liéu X da duoc viét boi ai / tac gia
nao / ngudi nao (vay /nhi/..) ?

history meanings

Tq Tac gia A vibt tai lidu X?
Tac gia A da viét tai liéu X?
Tac gia A viét tai lidu X (a / ddy a / nhi /
)2
Tac gia A da viét tai liéu X (2 / ddy a /
nhi/ ....)?
(C6 phai 1a / c6 ding 13) tac gia A viét tai
liéu X (khéng) (vdy /nhi / ...)?
(C6 phai 1a / ¢6 ding 13) tac gia A da viét
tai lidu X (khong) (vay / nhi/ ...)?
Tac gia A viét tai liéu X (c6 dung khong /
¢6 phai khéng) (vay /nhi / ...)?
Tac gia A di viét tai lidu X (co dung
khong / c6 phai khoéng) (vay / nhi/ ...)?

Tq > Tpass Tai liéu X duoc tac gid A viét?

(equivalent to the
sequence of
transformations:

Tq)

Tai liéu X dwoc viét boi tac gia A?

Tai liéu X da duoc tic gia A viét?

Tai liéu X di dugc viét boi tac gia A?

Tai liéu X duoc tac gia A viét (a / ddy a /
nhi/...)?

Tai liéu X duoc viét boi tac gia A (a / ddy
a/nhi/..)?

Tai liéu X da duoc tac gia A viét (2 / ddy
a/nhi/..)?

Tai liéu X da duogc viét boi tac gia A (a/
ddy a/nhi/..)?

(Co phai la / c6 dung 1a) tai ligu X dugc
tac gia A viét (khéng) (viy /nhi/ ..)?
(Co phai la / c6 dung 1a) tai ligu X dugc
viét boi tac gia A (khong) (vay / nhi / ...)?
(Co phai 1a / c6 ding 1a) tai liéu X da
duoc tac gia A viét (khong) (vay / nhi /
)?

(Co phai 1a / c6 ding 1a) tai liéu X da
duoc viét boi tac gia A (khong) (vay / nhi
/.)?

Tai liéu X duoc tac gia A viét (c6 dung
khong / c6 phai khong) (vay / nhi/ ...)?
Tai lidu X duoc viét boi tac gid A (co
dang khong / c6 phai khong) (vay / nhi /
)?

Tai liéu X da duogc tac gia A viét (co
dung khong / c6 phai khong) (vay / nhi /
)?

Tai liéu X di dugc viét boi tac gia A (co
dung khong / c6 phai khong) (vay / nhi /
.)?

Tq = Tw danh ngit
hai

Tac gia A viét tai lidu nao?

Téc gia A da viet tai li¢u nao?

Téac gia A viét tai li¢u nao (vay / nhi /
.)?

Téac gia A da viet tai liéu nao (vay / nhi /

.)?

Tq = Tw danh ngit
hai - Tpass

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngit
hai)

Tai lidu nao dugc tac gia A viét?

Tai liéu nao dugc viét béi tac gia A?

Tai liéu nao da duoc tac gia A viét?

Tai liéu ndo da duoc viét boi tac gia A?
Tai li¢u nao duogc tac gia A viét (vay / nhi
/..)?

Tai liéu ndo dugc viét boi tac gid A (vay /
nhi/...)?

Tai liéu nao di duoc tac gia A viét (vay /
nhi/...)?

Tai liéu ndo di duoc viét boi tac gia A
(vay /nhi/..)?

B) Group 2:

The structure of kernel sentence:

danh_ngir mot + dong_tir + danh_ngit_hai + bo_ngir

Example 2: Tac gia A viét tai liéu X nim Y.

Table 3 show the statistics of sentences transformed from
the kernel sentence in example 2.

Table 3: Sentences transformed from the kernel sentence in example 2

Transformational
history

Sentences having the equivalent meanings

Tq 2 Tw danh nglr
mot

Ai/ tac gid nao / ngudi nao viét tai lidu X
Ai / tac gia nao / ngudi nao di viét tai
liéu X?

Ai/ tac gia ndo / nguoi nao viét tai lidu X
(vay /nhi/...)?

Ai / Tac gia nao / Ngudi nao di viét tai
liéu X (vdy /nhi/...)?
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Tq

Tac gia A viét tai liéu X nam Y?

Tac gia A da viét tai liéu X ndm Y?

Tac gia A viét tai liu X nam Y (3 / ddy &
/nhi/...)?

Thc gia A da viét tai liéu X nam Y (a /
ddy a/nhi/...)?

(C6 phai 1a / c6 dung 13) tac gia A viét tai
liéu X ndm Y (khong) (vay /nhi/ ...)?

(C6 phai 1a / c6 dung 13) tac gia A da viét
tai ligu X ndm Y (khong) (viy / nhi / ...)?
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Tac gia A viét tai liéu X nam Y (c6 ding
khéng / c6 phai khong) (vay / nhi/ ...)?
Tac gia A da viét tai lidu X nam Y (co
dung khong / c6 phai khong) (vay / nhi /
.)?

nhi/..)?

Tq - Tpass

(equivalent to the
sequence of
transformations:

Tq)

Tai liéu X dwoc tac gia A viét nam Y?

Tai liéu X duoc viét boi tac gid A ndm Y?

Tai liéu X d3 duoc tac giad A viét nam Y?

Tai liéu X d3 duoc viét boi tac gia A nim

Y?

Tai liéu X duoc tac gia A viét nam Y (3 /

ddy a/nhi/..)?

Tai lidu X dugc viét boi tac gia A nam Y

(a/ddya/nhi/..)?

Tai liéu X di duoc tac gia A viét nam Y

(a/ddy a/nhi/..)?

Tai lidu X di dugc viét boi tac gia A nim

Y (a/ddy a/nhi/..)?

(C6 phai 1a / ¢6 dung 13) tai lidu X dwoc

tac gia A viét nam Y (khong) (vdy / nhi /

)2

(C6 phai 1a / ¢6 dung 13) tai lidu X dwoc

viét boi tac gia A nam Y (khong) (vay /

nhi/..)?

(C6 phai 1a / c6 ding 13) tai lisu X da

duoc tac gia A viét nam Y (khong) (vay /

nhi/..)?

(C6 phai 1a / c6 ding 13) tai lisu X da

duoc viét boi tic gia A nam Y (khong)

(vay /nhi/..)?

Tai lidu X dugc tac gia A viét nam Y (co

dung khong / c6 phai khong) (vay / nhi /
?

Tai liéu X dugc viét boi tic gia A nim Y
(c6 ding khong / cé phai khong) (vay /
nhi/...)?
Tai lidu X dd duoc tac gia A viét naim Y
(c6 ding khong / c6 phai khong) (vay /
nhi/...)?
Tai liéu X di duoc viét boi tac gia A nam
Y (c6 ding khong / c6 phai khong) (vay /
nhi/...)?

Tq = Tw danh ngit
mot

Ai/ tac gia nio / ngudi nao viét tai ligu X
nam Y?

Ai/ tac gia nio / ngudi nao di viét tai liéu
X ndm Y?

Ai/ tac gia ndo / ngudi nao viét tai liéu X
nam Y (vay /nhi/...)?

Ai/ tac gia ndo / ngudi nao da viét tai liéu
Xnadm Y (vdy /nhi/...)?

Tq = Tw danh ngit
mot > Tpass

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngit
mot)

Tai ligu X dugc ai / tac gid nao / nguoi
nao viét ndm Y?

Tai liéu X duoc viét boi ai / tac gia nao /
nguodi nao nam Y?

Tai liéu X da duogc ai / tdc gid nao / nguoi
nao viét ndm Y?

Tai liéu X d3 duoc viét béi ai / tac gia nao
/ ngudi nao ndm Y?

Tai liéu X duogc ai / tadc gid nao / nguoi
nao viét nam Y (vdy / nhi/...))?

Tai lieu X dwoc viét boi ai / tac gia nao /
nguoinao ndm Y (vay /nhi/ ...)?

Tai liéu X da dugc ai / tac gid nao / nguoi
nao viét ndim Y (vay / nhi/ ...)?

Tai liéu X da dugc viét boi ai / tac gia nao
/ ngudindo ndm Y (vay /nhi/...)?

Tq = Tw danh ngit
mot > Tobsep >
Tpass

(equivalent to the
sequence of
transformations: Tq
- Tw danh ng
mét)

Tai liéu X duoge viét ndm Y boi ai / tac gia
nao / ngudi nao?

Tai liéu X da duge viét nam Y boi ai / tac
gia nao / nguoi nao?

Tai lidu X duoc viét ndm Y béi ai / téc gia
nao / nguoi nao (vdy / nhi/ ...)?

Tai liéu X da duge viét nam Y boi ai / tac
gid nao / nguodi nao (vay /nhi/ ...)?

Tq = Tw danh ngit
hai

Tac gia A viét tai liéu nao nim Y?

Tac gia A da viét tai liéu nao nam Y?

Thc gia A viét tai liéu ndo nim Y (vdy /
nhi/...)?

Tac gia A dd viét tai liéu ndo nim Y (viy
/nhi/..)?

Tq > Tobsep >
Tpass

(equivalent to the
sequence of
transformations:

Tq)

Tai liéu X duoc viét ndm Y bdi tac gia A?
Tai liéu X d3 dwoc viét nam Y béi tac gia
A?

Tai lidu X duge viét nam Y béi tac gia A
(a/day a/nhi/..)?

Tai liéu X di duoc viét nam Y béi tac gia
A (a/ddya/nhi/..)?

(C6 phai 1a / C6 dang 13) tai lidu X duoc
viét ndm Y béi tac gia A (khong) (vay /
nhi/..)?

(Co6 phai 1a / C6 ding 13) tai liéu X da
duoc viét nam Y boi tac gia A (khong)
(vay /nhi/..)?

Tai liéu X dugc viét ndm Y béi tic gia A
(co6 dung khong / cod phai khong) (vay /
nhi/..)?

Tai liéu X d3 dwoc viét nam Y béi tac gia
A (c6 ding khong / c6 phai khong) (vay /

Tq = Tw danh ngit
hai - Tpass

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngit
hai)

Tai liéu nao dugc tic gia A viét ndim Y?
Tai liéu nao duoc viét boi tac gia A nam
Y?

Tai liéu nao di duoc tic gia A viét nam
Y?

Tai liéu nao d3 duoc viét boi tac gia A
nam Y?

Tai lidu nao duoc tic gid A viét nim Y
(vdy /nhi/...)?

Tai lidu nao duge viét boi tac gia A nam
Y (viy /nhi/ ...)?

Tai liéu nao d3 duoc tac gia A viét nim Y
(vay /nhi/..)?

Tai liéu ndo dd dugc viét boi tac gia A
nam Y (vay /nhi/..)?
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Tq = Tw danh ngit
hai > Tobsep >
Tpass

(equivalent to the

Tai liéu nao dwoc viét nam Y bdi tac gia
A?

Tai lidu ndo di dugc viét nim Y béi tac
gia A?

Tai liéu nao duoc viét nam Y boi tic gid
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sequence of
transformations: Tq
- Tw danh ngir
hai)

A (vay /nhi/ ...)? )
Tai liéu nao da dugc viet nam Y boi tac
gia A (vay /nhi/...)?

Transformational
history

Sentences having the equivalent meanings

C) Group 3:

The structure of kernel sentence:
danh_nglt mdt + dong_tir sé hiru + danh_ngit hai +
dong tir xac dinh + danh tur tén riéng.

Example 3: Tai li¢u X c6 tac gia la A.

Table 4 show the statistics of sentences transformed from

the kernel sentence in example 3.

Table 4: Sentences transformed from the kernel sentence in example 3

Tq

Téc gia A c6 tai liéu X?

Tac gia A c6 tai liéu X (3 / ddy a / nhi /
)?

(C6 phai 1a / C6 dung 1a) tac gia A co tai
liéu X (khong) (vay /nhi/ ...)?

Téac gid A c6 tai liéu X (c6 dung khong /
c6 phai khoéng) (vdy / nhi/ ...)?

Tq = Tnominalize

(equivalent to the
sequence of
transformations:

Tq)

Tai li¢u X cua tac gia A?

Tai lidu X cua tac gia A (4 / déy a / nhi /
)?

(C6 phai 1a / c6 ding 1) tai liéu X cua tac
gia A (khong) (vay / nhi/ ...)?

Tai liéu X cua tac gia A (c6 ding khong /
c6 phai khong) (vdy /nhi/ ...)?

Tq = Tw danh ngit
mot

Téc gia nao co tai licu X ?
Téc gid nao co tai liéu X (vay /nhi/..)?

Transformational
history

Sentences having the equivalent meanings

Tq

Tai liu X c6 tac gia la A?

Tai lidu X c6 tac gia 1a A (a/ ddy 4 / nhi /
)?

(Co phai la / c6 dling la) Tai li¢u X c6 tac
gia la A (khong) (vay /nhi/...)?

Tai liéu X c6 tac gia la A (c6 dung khong
/ ¢6 phai khong) (vdy /nhi/ ...)?

Tq = Tw danh ngit
mot >
Tnominalize

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngit
mét)

Tai li¢u X cua tac gid nao?
Tai liéu X cua tac gia nao (vdy /nhi/ ...)?

Tq = Tnominalize

(equivalent to the
sequence of
transformations:

Tq)

Téc gia cla tai liéu X 1a A?

Téc gia cha tai liéu X 1a A (2 / ddy a / nhi
/..)?

(Co phai 1a / c6 ding 13) tac gia cua tai
liéu X la A (khong) (vdy /nhi/...)?

Tac gia cua tai licu X la A (c6 dung
khong / c6 phai khong) (vdy / nhi/...)?

Tq = Tw danh ngit
hai

Téc gia A c6 tai liéu nao?
Téc gid A c6 tai liéu nao (vay / nhi/..)?

Tq 2 Tw danh ngir
hai

Tai liéu X c6 tac gia 1a ai?
Tai liéu X c6 tac gid 13 ai (vay /nhi/...)?

Tq = Tw danh ngit
hai > Tnominalize

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngit
hai)

Tai liéu nao cua tac gia A?
Tai liéu nao cua tac gia A (vdy /nhi/ ...)?

Tq 2 Tw danh ngir
hai = Tnominalize

(equivalent to the
sequence of
transformations: Tq
- Tw danh ngir
hai

Téc gia cua tai liéu X 1a ai?
Téc gia cua tai liéu X 1a ai (vAy / nhi/ ...)?

4. Developments

D) Group 4:

The structure of kernel sentence:
danh ngit mot + dong tr s¢ hiru + danh ngir hai.

Example 4: Tac gia A c6 tai li¢u X.

Table 5 show the statistics of sentences transformed from

the kernel sentence in example 4.

Table 5: Sentences transformed from the kernel sentence in example 4
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We defined the transformations Tpass, Tq, Tw, Tobsep,
Tnominalize for 7 kernel sentence structures (affirmative)
which are presented in Table 6. The sequences of
equivalent transformations for these kernel sentence
structures are presented in Table 1.

Table 6: List of kernel sentence structures (affirmative)

The structure of The kernel sentences
kernel sentence

danh_ngitt mot + Tac gia A viét tai lidu X

dong_tir +

Group 1

Nha xuat ban P phat hanh
tai ligu X

danh_ngir hai

Téc gia A viét tai ligu X
do nha xuat ban P phat
hanh

danh_ngit mot +
dong_tur +
danh_ngit hai +
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dinh_ngit Nha xuat ban P phét hanh
tai liéu X do tac gia A viét
Group 2 Tac gia A viét tai liéu X
danh_ngit mot + nam Y
dong_tur + i
danh_ngir hai + Nha xuat ban P phat hanh
bd ngit tai liéu X ndm Y
Group 3 danh_ngit mot + Tailigu X co tac gia la A
dong_tir so hiu +
danh_ngir hai + ]
dong_tir xac dinh+ | Tailiéu X c6 nha xuat ban
danh_tir tén_riéng laPp
danh_ngit mot + Tai 1iéu X do ,nh,a‘i Xl]:ﬁ:'[ l.:)én
dinh_ng + P phat hanh c6 tac gia la A
dong_tir so hiru +
danh_ngit_hai + Tai li¢u X do tac gia A
dong tu xac dinh + viet c6 nha xuat ban 1a P
danh_tr_tén_riéng
Group 4 danh_ngit mot + Tac gia A c6 tai licu X
dong_tir s¢ hiu + ]
danh_ngir_hai Nha xuat ban P c6 tai liu
X
o Tac gia A 6 tai licu X do
danh_ngir_mot + nha xuit ban P phat hanh
dong tir so hiru +
danh_ngir hai + — —
dinh_ngir Nha xuat ban P ¢6 tai liéu
T X do tac gia A viet

We have developed the system which allows to determine
the Vietnamese questions having the equivalent meanings
based on the method we proposed. We tested the system
with more than 898 pair of questions having the equivalent
meanings and 1,000 pair of questions having the different
meanings. These pairs of questions are selected from
2,260 questions transformed from 14 kernel sentences
which are presented in Table 6.

5. Conclusions

In this research, based on transformational rules in
“Syntactic Structures” theory of N. Chomsky [1], we
established the method which can allows to determine the
Vietnamese questions having the equivalent meanings.
This method is based on the hypothesis in which we can
define the sequences of equivalent transformations for
determined kernel sentence structures. Thus, to determine
two any Vietnamese questions having the equivalent
meanings or not, the system will analyze the syntactic
structure of each question to determine the
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transformational history and the kernel sentence of each
one. If these two questions were transformed from the
same kernel sentence with sequences of equivalent
transformations, then they are considered equivalent
meanings.

The result of our research can be developed and applied to
the Vietnamese language based document retrieval system
has already established in [2], [3], [4], [5], [6].
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