Giang vién:
V&n Chi Nam — Nguyén Thi H6ng Nhung — Bang Nguyén Birc Tién

[ —

o According to Peter J. Denning, the fundamental
guestion underlying computer science is, "What
can be (efficiently) automated?“

[Wikipedia.org, thang 9 — 2009]
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oFITH

Dan nhap

sy
o Dé& giadi quyét nhu cau tw dong héa, nhu cau can
ban cua Khoa hoc May tinh, cac nha khoa hoc may
tinh phai tao ra sw triru tuong hoa ve nhirng bai
toan trong thé gi&i thye,
o dé nguoi sir dung may tinh c6 thé hiéu dugc
o va co thé biéu dién va xur Iy duoc bén trong may tinh.

o Vidu:
o M6 hinh héa viéc biéu dién cau tha bong da
o Mo hinh héa mach dién
o...
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Dan nhap

Ley_________
o Thoéng thwong, tim ra mét sy triru twvong hoa
thwong rat kho, vi:
o Gi6i han vé kha nang xir Iy cia méy.

o Phai cung cap cho may mot mo hinh vé thé gidi dén
muec chi tiét nhu nhiing gi con nguoi co, khong chi la
su kién ma con ca cac nguyén tac va moi lién hé.
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Triru tirorng héa: sw don gian héa

o Sy triru twong héa & day duoc st dung la sy don
gian hoéa, thay thé mot tinh huong phtrc tap va
nhleu chi tlet trong thé gioi thye bang mot mo hinh
dé hiéu dé chung ta c6 thé giai quyét dwoc bai toan
trong do.

o Cothé hleu la chung ta loai bét nhirng chi tiét co
tac dung rat it hoac khong co tac dung gi dbi voi 16i
giai cua bai toan

-> tao ra mot md hinh cho phép chung ta giadi quyét
v&i ban chat cua bai toan.
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Triru twrong héa

o Tach biét muc dich cia module ra khéi phan cai
dat

o C6 thé si dung mét module ma khong can phai
biet dén cai dat thwc té cta no.

o Nghi vé “CAl GI” thay vi “LAM NHU THE NAO”
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Trtru tirong héa
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Triru twrong héa
I

o Cap nhat cai dat m¢i nhwng khong anh huéng
dén chwong trinh

Unorganized
data
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sort function
(sorts into ascending order)

Sort his data for me;
I don't care how you
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(does interesting things) | Data sorted
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Kieu dip lieu

Ly

o Kiéu d@r liéu (cua t;ién) xac dinh tap cac gia tri
ma bién c6 thé chap nhan va cac phép toan cé
thé thwc hién trén cac gia tri do.

o Vidu:
o Kiéu dit liéu kiéu sé nguyén,
o Kiéu dir liéu kiéu sé thyc,
o Kiéu dit liéu ky tu.
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L] R ~ " A rd
Kieu dir lieu co ban
—
o Kiéu di¥ liéu so’ cap la kiéu di¥ liéu ma gia tri

clia no 1a don nhét.

o Vidu: Trong ngon nglr lap trinh C chuan kiéu int goi

la kleu N cap vi kiéu nay bao gém cac s6 nguyen (tay

kién tric may tinh, 16 bit, 32 bit hay 64 bit) va cac
phép toan +, -, *, /, %. ..

o M6i ngdn ngi¥ déu c6 cung cap sdn cac kiéu di@
liéu co’ ban (baS|c data type) dung nhw nhung
thanh phan co s& dé tao nén cac dir liéu c6 cau
trac phie tap hon.
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Kieu dir lieu c6 cau tric
I
o Kiéu dir liéu c6 cau trac (Structured Data Type):
la kiéu di¥ liéu ma gia tri cia né la sw két hop
cac gia tri khac.
o Vidu:
o Kiéu dit liéu c6 ciu tric gdbm cac gia tri giao dich cta
mot phién giao dich (chirng khoan).
o Kiéu dir liéu mé ta 1i lich sinh vién.
o...
o Con dwoc goi la kiéu di liéu té hop.
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Kiéu div liéu triru trrong

Iy
o Kiéu di liéu triru twong (abstract data type - ADT)
bao gébm tap hop cac dir liéu va céc thao tac trén
cac dir liéu doé.
o Can phai chd y nhiéu vé d6 1 thii tuc hodc dit liéu Gl thay
vi chd y 1a LAM THE NAO cai dit hodc hién thuc ching.

o Vidu:
o Kiéu dir liéu triru tugng PhanSo.
o Kiéu dit liéu triru tuong Ngay.
o Kiéu dir liéu triru tugng Gio.
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Kiéu dir liéu triru trong

[
o FIGURE 1-4 A dispenser of chilled water,
crushed ice, and ice cubes
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Kiéu div liéu triru trrong

o FIGURE 1-5 A wall of ADT operations isolates a
data structure from the program that uses it
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Kiéu dir liéu triru trong
Ty
o Thiét ké Kiéu dir liéu triru twong, dat cac cau
hoi:
o Loai dir liéu ndo can dung dén?
= Names
m IDs
= Numerical data
o Thao tac ndo can thyuc hién?
= Khéi tao (Initialize)
= Hién thj (Display)
= Tinh toan (Calculations)
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Kiéu div liéu triru twrong — Vi du
[

o Thiet ké kiéu di liéu triru twong PHANSO biéu
dién mot phan so6 trong thuce té.
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Kieu dir liéu triru trrona — Vi du

[ Iy
o Kiéu di¥ liéu triru twong PHANSO
* Dir liéu:
- T s6: nguyén
- MAu sb: nguyén khac 0
* Thao tac:
+ Céng phan sé: cong 2 phan sb dé tao thanh 1 phan sb tong.
Vidu: 1/2 +1/3 ->5/6
+ Trir phan sé: trlr 2 phan sé dé tao thanh 1 phan sé hiéu. Vi
du: 1/2-1/3->1/6
+ Nhan phan sé: nhan 2 phan sb dé tao thanh 1 phan sé tich.
Vidu:1/2*1/3->1/6
+ Chia phan s6
+ Rut gon phan sé: rit gon mét phan sé. Vi du: 4/6 -> 2/3
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Kiéu div liéu triru twrong — Vi du
(I

o Thiet ké kiéu di liéu triru twong NGAY biéu dién
mét ngay trong thyec té.

Cdau trdc dir liéu va giai thuat - HCMUS 2016

ongThanCong.com https://fb.com/tailieudientucntt
cMUS


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Kieu dir liéu triru trrona — Vi du
[ Iy
o Kiéu di¥ liéu triru twong DANHSACH:

o Biéu dién mot danh sach trong thuc té (vi du: DANH
SACH sinh vién, DANH SACH mén hoc, DANH
SACH duong tron, DANH SACH phan sb,...)
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Kiéu div liéu triru trrong
(I

o Dirliéu
- Tap hop (collection) cac phan tir ciing kiéu dir liéu
o Thao tac
+ Tao 1 danh sach (10ng)
+ Thém (moi) vao danh sach 1 phén ti:
. Thém & vi tri dau danh sach
. Thém & cudi danh sach,..
+ X06a danh sach (dang ton tai): x6a tt cd cic phan tir
+ X6a khoi danh sach 1 phén tir
+ Duyét danh sach
+ Tim kiém 1 phin tir (theo 1 hodc vai loai thong tin) trén danh sach
+ Sép xép danh sch cac phan tir theo mot/mot vai tiéu chi,..
+ GOp 2 danh sach
+ Téach thanh 2 danh sé&ch
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Cau tric div liéu

(T Ty

o CAu tric di¥ liéu 1a cac thanh phan cda ngén
ngl 1ap trinh dung dé lwu gilr di¥ liéu trong kiéu
di liéu triru trong.

o Vi du mang (array), tap tin (file), danh sach lién két
(linked list), cay nhi phan,...

o CAc cau trac dir liéu dwoc chon phai co kha
nang biéu dien dwoc tap input va output cua bai
toan can giai.
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Kiéu di¥ liéu triru twong
b % K 4 ~ " A

va Cau trac div liéu

A

o M&c du tén nghe c6 vé gibng nhau, “danh sach”
va “danh sach lién ket” 1a nhirng khai niém khac
nhau.
o Danh sach la kiéu dit liéu triru twong (ADT).
o Danh sach lién két 1a mét cu trdc dit liéu.
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The ADT Bag

2y
o Abag is a container
o Contains finite number of data objects
o All objects of same type
o Objects in no particular order
o Objects may be duplicated
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Identifying Behaviors
I
o Get the number of items currently in the bag.

o See whether the bag is empty.

o Add a given object to bag.

© Remove occurrence of specific object from bag
o Remove all objects from bag.
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Identifying Behaviors

[

o Count the number of times certain object occurs
in bag.

o Test whether bag contains particular object.

o Look at all objects in bag.
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Identifying Behaviors

T
o FIGURE 1-6 A CRC card for a class Bag
Bag

Responsibilities
Get the number of items currently in the bag
See whether the bag is empty
Add a given object to the bag
Remove an occurrence of a specific object from
the bag, if possible
Remeove all objects from the bag
Count the number of times a certain object occurs in the bag
Test whether the bag contains a particular object
Look at all objects that are in the bag

Collaborations
The class of objects that the bag can contain
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Specifying Data and Operations

N
o FIGURE 1-7 UML notation for the class Bag

Bag

+getCurrentSize(): integer

+isEmpty(): boolean

+add (newEntry: ItemType): boolean

+remove (anEntry: ItemType): boolean
+clear(): void

+getFrequencyOf(anEntry: ItemType): integer
+contains(anEntry: ItemType): boolean
+toVector(): vector
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