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E Tim ki€m va trinh dién thong tin

Bai 1. Phuong phap tim ki€ém Boolean
IIR.C1. Boolean retrieval

B6 mén Hé théng théng tin
Vién CNTT & TT



i NOi dung chinh

= 1. Khai niém tim ki€m thong tin




*Tim kiém thong tin la gi?

Tim kiém thong tin la tim ki€ém cac tai nguyén thong tin
phi cau truc (thuong la van ban) tu mot nguon thong tin
I6n (thuGng dudc luu trén may tinh), dap U'ng dugc nhu
cau thong tin.

Thuat ng{r ti€ng Anh la Information Retrieval (IR).



TKTT vs. CSDL:
!L DIt liéu ¢6 c&u trdc vs phi cau tric

= D{T liéu co cdu tric thudng thé hién dugc dudi dang bang

Employee Manager Salary
Smith Jones 50000
Chang Smith 60000
vy Smith 50000

Cho phép truy xuat dang so khép va gigi han mién
gia tri, vd, Salary < 60000 AND Manager = Smith.

http://nlp.stanford.edu/IR-book/newslides.html
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TKTT vs. CSDL:
DU’ li€u co cau truc vs phi cau truc (2)

= D{T liéu phi cdu tric: Dién hinh la nhiing van ban tu do.
= Cho phép:
= Truy xuat bang tir khoa
= ¢d thé két hop véi rang budc logic
= S dung quan hé ng{r nghia gitra cac khai niém, v.d,
= tim tat ca nhirng trang web lién quan t&i cong nghé

http://nlp.stanford.edu/IR-book/newslides.html
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DU’ liéu ban cau truc

= Trong thuc t€, hau nhu rat hiém dif li€u van ban tuyét
doi phi cau truc.
= NEu tinh dén ca kha nang suy dién cau trdc yéu tu dir lieu phi
cau truc:
= vd., ¢ thé chia slide ndy thanh hai phan Ia tiéu dé va ndi dung
= Khai niém ban cdu trdc nam gilra khai niém phi cau trdc
va khai niém co cau truc theo muc do chat che,

= CO thé két hgp phong cach tim kiém trén dir liéu phi cdu trdc va phong
cach tim kiém trén dir liéu cd cau tric cho dir li€u ban cau truc,
= vd., Tiéu dé co tu thdng tin va NOi dung cé tu tim kiém
= Tiéu dé ndi vé lap trinh C++ va Tdc gia co tén nhu la stro*rup

http://nlp.stanford.edu/IR-book/newslides.html
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i NOi dung chinh

= 2. Khai niém mo hinh



* M& hinh tim kiém théng tin (1)

"MS& hinh tim kiém Ia nén tang ly thuyét dé xdy
dung cong cu tim kiém.”

Néu biét md hinh dudc st dung dé xay dung cdng
cu tim kiém thi c6 thé gidi thich va du doan dugc
hanh vi cua hé thong tim kiém, v.d., vi sao van ban
A dugc tra vé trudc van ban B? vi sao van ban C
khong dugc tra vé? lam thé nao dé chiém thr hang
cao trong x€p hang? V.v.



MO hinh tim kiém thong tin (2)

= MO hinh tim kiém quyét dinh cac yéu to sau:
= D: Cach biéu dién vin ban:;
= Q: Cach biéu dién truy van;
= F: Nén tang ly thuyet (toan hoc) tu’dng thich véi D va Q, gilf vai tro
cG s& dé thuc hién cac suy dién x&p hang;
= R(d, q): Ham x€p hang, la ham dinh lugng mdc do6 phu hgp gitra
van ban va truy van.

Bi€u dién véan ban con dugc goi la md hinh van ban;
Truy van vé ban chat la biéu dién cua nhu cau thong tin bang ngon nglr cua hé
thong tim kiém;

MOt vai nén tang ly thuyét quan trong: tap hdp, dai sO, xac suat,...
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MO hinh tim kiém thong tin (3)

Van dé cs?m
giai quyet
Nhu cau
thong tin

Truy van

T~

Céng cu tim

kiém v\
thAf < Két qua > = M

thong tin * ‘ Bo6 van ban

*Sau khi nhan két qua tim ki€ém, ngugi dung chiu tac dong cua két qua tim kiém va 10

5 thé dan dén thay doi nhu cau thong ti do thiét 1ap lai an. .
€0 e dan den thay 4o nhu cau thong in sau 40 thict lsp fat truy van http://nlp.stanford.edu/IR-book/newslides.html



i NOi dung chinh

= 3, MO hinh Boolean va chi muc ngugc
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i MO hinh Boolean

= Ra dai tu khoang 3 thap ky truGc day va la mo hinh dugc
s’ dung rong rai nhat trong thai gian do.
= Hién nay van dang dugc st dung trong nhiéu hé thdng,
" vd, thu vién so :
= nhiéu TB d{ liéu, > 700K ngudi dung
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http://www.westlaw.com/

& MO hinh Boolean (2)

D: Vin ban dugc biéu dién dudi dang tap tu;

Q: Biéu thirc Boolean trén tur, rang budc su’ xuat hién cua
tu trong van ban;

F: Ly thuyét tap hdp, dai sO Boolean;

R: M&t van ban phu hgp néu nd thda man biéu thdc truy
van. R(d, q) chi tra vé hai gia tri 0: khdng phu hop, 1:
phu hagp.
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& Vi du phu hgp Boolean

Truy van: ((van ban ° thong tin) ~ tim kiém "
-1y thuyét)

Van ban:

. "Tim kiém thong tin

2. "Ly thuyét thong tin”

3. "Tim kiém thong tin hién dai: ly thuyét va thuc

hanh”
4. "Phuong phap nén van ban”
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& Vi du phu hgp Boolean

Truy van: ((van ban * thong tin) ~ tim kiém "
-1y thuyét)

Van ban:

.. "Tim kiém thong tin

2. "Ly thuyét thong tin”

3. "Tim kiém thong tin hién dai: ly thuyét va thuc

hanh”
4. "Phuong phap nén van ban”
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Thuc hién truy van Boolean trén dir
i iéu nhé
= Kiém tra tudn tu tat ca van ban:
= Pan gian, nhung...
= .. Sé rat cham khi chay trén bo di liéu I6n
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& Khai niém chi muc

“"Chi muc Ia cdu trdc dit liéu chuyén biét dé téi uu hda téc do

thuc hién truy van.”

Thuat ngilr ti€ng anh la Index
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& Y tudng st dung chi muc

Tuw\Van ban |dl |d2|d3 |d4|dS |d6 d7
a 11101001
b 117001 |1]0]1
C 0101|1010
d O 10701071
e 1100|1010

1: tu’ xuat hién trong van ban; 0: tu’ khong xuat hién.
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i XU ly truy van trén ma tran danh dau

= X(r ly cac truy van Boolean co thé quy vé thuc
hién phép toan logic theo bit:

= Vi du, truy van a AND b AND NOT d dudc thuc hién
nhu sau: Ti\Vin ban |d1|d2|d3|d4|d5|d6|d7
= 1101001 AND a 11 /0]1]0/[0]1
= 1001101 AND b S e
c 0/0/1]1]0[11]0
= 1011010 = d 0O/ 1/0]0[1]0]1
= 1001000 e 10,0, 1T]0]11]0

Uu di€ém: Nhanh hon kiém tra tuan tu;
Nhugc diém: nhung sé can rat nhiéu bd nhd;
Phuong hudng giai quyét nhugce diém: chi muc ngudc. 19



Chi muc nguaoc (1)

= Y tudng: Gan gidng véi ma trdn danh dau, chi luu cac
gia tri 1.
= TOi uUu hdn ma tran danh dau vé mat luu tri;

= Thuc hién truy van trén cac danh sach:
= Khong thuc hién phép toan logic trén bit nhu dbi véi ma tran danh dau;
= Thuc hién cac phép toan tap hgp trén danh sach: lay phan ti chung cua hai
danh sach (n), két hgp hai danh sach (u);
= N&u sdp xép van ban theo trat tu’ tdng dan ma vén ban, thi co thé thuc hién
truy van vai d6 phuec tap tuyén tinh.
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Chi muc nguaoc (2)

/"

The dinh vi
(posting)

T, 5 —» 5| 6 | 8
T2, 6 — 5189 |11
T3,3 — 9
Bo tir vung Bo thé dinh vi
(vocabulary, lexicon) postings

/

Danh sach thé dinh vi
(posting list)

Tu ngudc trong chi muc ngugc co nghia gi?
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Chi muc ngugc (3)

= Cac thuat ngr:
= M&i muc tir 13 mot bd ba gdbm mdt tir duy nhéat trong bd tir
vung, dfva con tro téi danh sach thé dinh vi cta tu do;
= Thé dinh vi, la m6t cau trdc luu thong tin tuong ’ng vdi mot
van ban (ma van ban, cac vi tri xuat hién tu, v.v.). TU dinh vi
mang Yy nghia xac dinh vi tri xuat hién cula tu;
= Tat ca cac danh sach theé dinh vi gop lai dudc goi chung la bo

the dinh vi.
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Xay dung chi muc ngugc

Cac budc co ban xay dung chi muc ngugc trong bo nhd:

Téach tir— Sinh thé dinh vi - S3p xép thé dinh vi -» Tdng hdp danh
sach the dinh vi = Luu bo tur vung va bo the dinh vi
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Tach tu

= D1. DMPLK la tdc phdm van
xudi ddc sac va ndi tiéng nhat
cla T6 Hoai viét vé loai vat,
danh cho Ira tudi thi€u nhi

= D2. To Hoai (sinh ngay 27-9- E>

1920) la mot nha van Viét
Nam noi tiéng. MOt s6 tac
pham dé tai thi€u nhi cla 6ng
dudc dich ra ngoai ngr.

*Ky hiéu viét tat trong slide: bMPLK: D& men phiéu luu ki

D1. DMPKL| la | tdc pham

van xudi | dic sac | va | ndi

ti€ng nhat | cua | T6 Hoai
viét vé | loai vat | danh cho
Ira tudi thi€u nhi

D2. To Hoai | sinh ngay | 27-

9-1920 | la mot | nha van
Viét Nam | ndi tiéng | Mot sG
tdc pham | dé tai | thiu nhi
cua ong | dugc | dich ra
ngoai ngir
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Sinh the dinh vi

D1. DMPKL| Ia | tdc phdm |
van xudi | déc sac | va | ndi
ti€ng nhat | cua | To Hoai |
viét vé | loai vat | danh cho |
I(ra tudi thi€u nhi

D2. T6 Hoai | sinh ngay | 27-
0-1920 | la mot | nha van |
Viét Nam | ndi tiéng | Mot s6 |
tdc pham | dé tai | thiéu nhi |
cla ong | dugc | dich ra |
ngoai ngr

Sinh thé
dinh vi

>

TU Ma van ban

<DMPLK,

<la, ,

<tac pham,
1>

<van xuoi,

<dac sac,

<va,

<n0i ti€éng nhat,

<cua,

<To Hoai,

<Viét VE,

<loai vat,

<danh cho,
1>

<I(a tudi thiéu nhi,

<T6 Hoai,

<sinh ngay,

<27-9-1920,

<la mét,

<nha van,

<Viét Nam,

<n0i tiéng,

<MOot s0, ,

<tac pham,
2>

<deé tai,

<thiéu nhi,

<cula ong,

<duac,

<dich ra

1>
1>

1>
1>
1>
1>
1>
1>
1>
1>

1>
2>
2>
2>
2>
2>
2>
2>
2>

2>
2>
2>
2>
S
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TU Ma van ban

<DMPLK,

<la, ,

<tac pham,
1>

<van xudi,

<dac sac,

<va,

<n0i ti€éng nhat,

<cua,

<T0 Hoai,

<Viét VE,

<loai vat,

<danh cho,
1>

<|a tudi thiéu nhi,

<T06 Hoai,

<sinh ngay,

<27-9-1920,

<la mét,

<nha van,

<Viét Nam,

<noi ti€ng,

<M0Gt S0, ,

<tac pham,
2>

<deé tai,

<thi€u nhi,

<cua ong,

<dugc,

DA L

1>
1>

1>
1>
1>
1>
1>
1>
1>
1>

1>
2>
2>
2>
2>
2>
2>
2>
2>

2>
2>
2>
2>

Sap x€p

TU Ma van ban
<27-9-1920, 2>
<DMPLK, 1>
<Mot s0, 2>
<T06 Hoai, 1>
<TO Hoai, 2>
<Viét Nam, 2>
<cua, 1>
<cua ong, 2>
<danh cho,

1>
<dich ra, 2>
<dac sac, 1>
<deé tai, 2>
<duac, 2>
<la, 1>
<la mot, 2>
<loai vat, 1>
<Ifra tudi thi€u nhi, 1>
<ngoai ngtr, 2>
<nha van, 2>
<ndi tiéng, 2>
<n0i ti€éng nhat, 1>
<sinh ngay, , 2>
<tac pham,

1>
<tac pham,

2>
<thi€u nhi, 2>
<va, 1>

y e g N

-4 o
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TU Ma van ban

<27-9-1920,

<DMPLK,

<M0ot s0,

<To Hoai,

<To Hoai,

<Viét Nam,

<cua,

<cua 0ng,

<danh cho,
1>

<dich ra,

<dac sac,

<deé tai,

<duac,

<l3,

<la mot,

<loai vat,

<I(ra tudi thi€u nhi,

<ngoai nglr,

<nha vdn,

<ndi tiéng,

<n0i tiéng nhat,

<sinh ngay,

<tac pham,
1>

<tac pham,
2>

<thi€u nhi,

<va,

2>
1>
2>
1>
2>
2>
1>
2>

2>
1>
2>
2>
1>
2>
1>
1>
2>
2>
2>
1>
2>

2>
1>

Tong hop
danh sach

>

Tu, df

27-9-1920, 1
T6 Hoai, 2
tac pham, 2
vén Xuoi, 1
viét vE, 1

U

danh sach

thé dinh vi

27



* Luu bo tU vung va bo the dinh vi

= B0 tu vung va bo thé dinh vi thuong dudc luu tach biét
= CA4 thé nén bd tir vung va bd thé dinh vi;
= Giai thuat nén bd tur vung khac giai thuat nén bd the dinh vi.
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* Bai tap 1.1

Cho cac van ban sau:
= Docl: [breakthrough drug for schizophrenia]
= Doc2: [new schizophrenia drug]
= Doc3: [new approach for treatment of schizophrenia]
= Doc4: [new hopes for schizophrenia patients]

a) V& biéu dién chi muc ngugc;

b) Cac van ban nao sé dudc tra vé cho truy van:
* schizophrenia AND drug
= for AND NOT(drug OR approach)
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