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> Thuat toan sap x€p
> Thuat toan so hoc
> Quy hoach dong

> Ky thuat cai dat cac thuat toan hay
qui trinh tong quat

> Thuat nglr' va bai doc thém tiéng Anh
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Khai niém

» Sap xép la .qua trinh x ly mot danh sach cac
phan tu de dat ching theo mot th( tu theo
yéu cau nao do

» Vi du: danh sach trudc khi sap x€ép:
{1, 25, 6, 5, 2, 37, 40}
Danh sach sau khi sap xép:

{1,2,5,6,25,6 37,40} — sap xép giup cho
V|ec t|m klem du’dc nhanh hon.

» Khi khao sat cac bai toan sap xép, ta phai
lam viéc nhiéu vdi khai niém nghich thé.
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Khai niém nghich thé

 Xét mOt mang cac so a,, ay, ..., a,

NEu i<j va a, > a; thi ta goi do la mot nghich
thé.

» Nhan xét:
—Mang chua sap xép sé cé nhiéu nghich thé
—Mang da sap xép khong chlra nghich thé
—Viéc sap x€p mang la nham tim cach giam

s& nghich thé bang cach hoan vi cac cap
nghich the (a;, a;)
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MOt sO thudt toan sap x

« Nhom thuat toan don gian nhung chi phi
Cao.
— Selection sort (phucng phap chon truc ti€p)
— Insertion sort (phudng phap chéen trutc tiép)
— Binary Insertion sort (phucng phap chen truc

ti€p, tim ki€ém nhi phan)

— Interchange sort (phudng phap d6i cho truc tiép)
— Bubble sort (phuong phap “ndi bot”)

— Shaker sort (phuong phap “lac”, cai ti€n cta “ndi
bot”)
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M@‘E sO thuat taaﬁ Sap xep

« Nhom thuat toan phuc tap nhung hiéu
qua haon:
— Shell sort
— Heap sort (phucng phap “vun dong”)
— Quick sort (phucng phap nhanh)
— Merge sort (phucng phap tron)
» Nhom thuat toan khac:
— Radix sort (phucng phap co so)
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Mot so nhan xet

» Cac thuat toan Bubble sort, Selection sort,
Insertion sort

—Cai dat thuat toan don gian.
—Chi phi cua thuat toan cao: O(n?).

 Heap sort dudc cai tién tu Selection sort
nhung chi phi thuat toan thap hon han,
bang O(nlog,n)
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Mot so0 nhan xet

» Cac thuat toan Quick sort, Merge sort la
nhirng thuat toan theo chién lugc “chia dé
tri”:

—Cai dat thuat toan phuc tap

—Chi phi thuat toan thap: O(nlog,n)

—Rat hiéu qua khi dung danh sach lién
két.

—Trong thutc t€, Quick sort chay nhanh
hon han Merge sort va Heap sort.
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Mot so0 nhan xet

 NguGi ta chirng minh O(nlog,n) la nguGng
chan dudi cla cac thuat toan sap x€p dua
trén viéc so sanh gia tri cua cac phan tu.

» Radix sort la thudt todn phat trién theo
hudng khac nén vugt qua khoi ngutng
trén. NoO dai dién cho nhom thuat toan sap
X€p c6 do phuc tap tuyén tinh.
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Thuat toan so hoc

 Thuat chia Euclid va ap dung
 Thuat toan vé s6 nguyén to
» Tinh toan so IGn
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Quy heach dong




Y tudng va nguyén Iy

 Phucng phap quy hoach dong thudng ducdc
dung dé giai cac bai toan t6i uu cd ban chat
dé qui, tuc la viéc tim phucng an toi uu cho
bai toan do6 co thé dua vé tim phuong an toi
uu cua mot so hitu han cac bai toan con.

» Nguyén ly “chia dé tri” thudng dong vai tro
chu dao trong thiét ké thuat toan noi chung
va trong phuong phap quy hoach dong noi
riéng.
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Y tudng va nguyén Iy

» Dac diém giai thudt dé qui

— Theo hudng “tu trén xudng” (top-down) turc la
bat dau tr bai toan I6n phan ra thanh nhiéu bai
toan con va di giai tung bai toan con do.

— Viéc giai tung bai toan con lai dua vé phép phan
ra ti€p thanh nhiéu bai toan nho han va lai di giai
ti€p bai todn nhd hon dé bat ké né da dudgc giai
hay chua

— Cé thé khdng t6i uu vé mat thdi gian thuc hién
va khong gian nhd.
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Y tuéng va nguy

» Pac diém giai thuat quy hoach:

— Theo hudng “tu dudi Ién” (bottom-up) tuc la
bat dau tur viéc gidi tat ca cac bai toan nhd
(bai todn co sd) dé tir do tirng budc giai
quyét nhirng bai toan 16n hon cho taéi khi giai
dudgc bai toan I6n nhat (bai toan ban dau).
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Mot so khai niém

- Bai toan giai theo phuong phap quy hoach dong
dudc goi la bai toan quy hoach dong.

. Cong thic phoi hgp nghlem cua cac bai toan con
dé co nghlem cua bai toan I6n la céng thirc truy
hoi cua quy hoach doéng.

» Tap cac bai todn nhd nhat c ngay I5i giai dé tu
do giai quyét cac bai toan I16n hon goi la co' so
quy hoach déng.

» Khdng gian luu trl IGi gidi cac bai toan con dé tim
cach phoi hgp chung goi la bang phuong an cua
quy hoach dong.
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Piéu kién can

» Bai toan I6n phai phan ra dugc thanh nhiéu
bai toan con ma su’ phoi hgp I giai do cho
ta IGi giai cua bai toan I6n.

» Vi quy hoach dong la di giai tat ca cac bai
toan con nén néu chung khong du khong
gian vat ly luu trlr IGi gia (b0 nhd, dia, ...) dé
phoi hgp chung thi phuang phap quy hoach
dong cting khong thé thuc hién dugc.

» Qua trinh tu bai toan cd s tim ra I0i giai bai
toan ban dau phai qua htu han budc.

2/27/2014 Khoa CNTT - PH Khoa hoc tu’ nhién 18

.



Cac bu'dc cai dat

- Bu'dc 1. Phan tich bai toan va lap cong thuc truy hoi
(giai phap dé qui).

+ Budc 2. Giai tat ca cac bai toan cg sG (thong thudng
rat d€) va luu cac IGi giai vao bang phudng an

» Budc 3. Dung cong thurc truy hoi phoi hg nhu’ng fof
giai cua nhitng bai toan nhé da Iuu trong ?
phucng an dé tim IGi giai cua nhim ba| toan I6n hon
va luu chung vao bang Iahu’dng an (tu dudi lén). Lap
lai cho tdi khi tim dugc I0i giai cua bai toan ban dau.

- Budc 4. Dua vao bang phuong an, truy vét tim ra
nghiém toi uu.

2/27/2014 Khoa CNTT - PH Khoa hoc tu’ nhién 19



- e < —
e e —— e

Mot so bai to

o

an co ban

Bai toan tim day con don diéu tang dai nhat
Bai toan cai ba-10:

— Dang 1: Cho truGc cac do vat

— Dang 2: Cho trudc cac loai do vat

Bai toan bién ddi xau

Bai toan nhan ma tran

Bai toan ghép cap

Bai toan di chuyén
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D6 an 1ap trinh

» Cai dat mot so bai toan cd ban theo ggi y
(tham khao giao trinh Ky thuat 1ap trinh).
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K¥ thugt cai dat cac
thudt toan, qui trinh tong quat




Tim hiéu thém

» Khai niém vé tai st dung ma nguon.

* Gidi thiéu vé con tro ham va thuat toan
tuy bién.

» Thuit toan tim kiém tuy bién cho cac kiéu
di’ lieu va diéu kién khac nhau.

» Thuat todn sap x€p tuy bién.

» Qui trinh xur' ly cho phép thay thé cac
thuat toan khac nhau.
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Thugt ngi¥
va bai doc thém tiéng Anh




AT

uét nfi' teng Anh

-  bottom-up: tu dudi lén

- divide and conquer: chia dé tri

- dynamic programming: quy hoach dong
- optimal t6i uu

« sort. sap x€p.

- swap. hoan vi.

- top-dowrr: tu trén xuong
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_ ié’ng Anh

 Theory and Problems of Fundamentals of
Computing with C++, John R.Hubbard,
Schaum’s Outlines Series, McGraw-Hill, 1998.
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