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= NOi Dung Chuong Trinh

> Budi 1: Gidithiéu vé CTDL & Gidi Thuat.

Cac thuat toan tim kiém.

> Budi 2: Interchange Sort, Selection Sort, Bubble
Sort, Insertion Sort.

> Budi 3: Shaker Sort, Shell Sort, Heap Sort.

> Budi 4: Quick Sort, MergeSort, Radix Sort.

> Budi 5: Cau trac ddng, Danh séach lién két don.
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NOi Dung Chuong Trinh

> Bubi 6: Stack, Queue.

> Budi 7: Danh séach lién két kép.

> Bubi8: Cay, Cay nhi phan, cay nhi phan tim
kiém.

> Budbi9: Cay can bang (AVL).

» Budi 10: Cac CTDL mé rong.

> Budi 11: On tap.

Sy

CAU TRUC DU LIEU VA GIAI THUAT 1



& Hinh Thic Thi

> Gilra ky: 2 diém (giay)

> Cudi ky: 8 di€m
% Ly thuyét: Thi trén giay (5 di€m)
% Thuc hanh: Viét CT (3 diém)

> Bai cOng thém diém:
Seminar, van dap. Toi da 2 diém.

> T6ng diém: 10 diém.
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F CHUONG 1

TONG QUAN VE CTDL VA THUAT TOAN
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» TOng quan vé CTDL va thuat toan

» CAc tiéu chuan ctla CTDL

» Vai tro cua CTDL

» PO phuc tap cua thuat toan

» Thuc hién va hiéu chinh chuong trinh

» Tiéu chuan cta chuong trinh
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&= Khai Niém Vé CTDL Va Thuat Toan

> Niklaus Wirth:
CTDL + Thuat toan = Chuong trinh

» Can nghién clQu vé thuat toan va CTDL!

CAU TRUC DU LIEU VA GIAI THUAT 1



&% Su Can Thiét Caa Thuat Toan

» Tai sao sir dung may tinh dé xt ly dir liéu?
" Nhanh hon.
= Nhiéu hon.
" Giai quyét nhirng bai toan ma con ngudi khong
thé hoan thanh duagc.
» Lam sao dat duoc nhimng muc tiéu do?
= NhO vao su tién bo cua ky thuat: tang cau
hinh may = chi phi cao ®
" Nho vao cac thuat toan hiéu qua: théng minh
va chi phi thap ©
“Mét may tinh siéu hang van khong thé ctru van moét
thudt toan toi!” @_
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¢ Thuat Toan

» Thuat toan: M6t day htu han céac chi thi co thé thi
hanh dé dat muc tiéu dé ra nao do.

» Vidu: Thuat toan tinh tdng tat ca cac s6 nguyén
duong nho hon n gdm cac budc sau:

Budc 1: S=0, i=1;
Budc 2: néu i<n thi s=s+i:
Nguoc lai: qua budc 4;

Budc 3:

I=i+1;
Quay lai budc 2;
Budc 4: Téngcantimla S.
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& Cac Tiéu Chuan Cua Thuat Toan

» Xac dinh

» H{u han

> Plng

» Tinh hiéu qua

> Tinh tong quéat
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& Bieu Dien Thuat Toan

» Dang ngobn ng{ tu nhién
> Dang luu dé (so dé khéi)
» Dang ma gia

» Ngbn ngi 1ap trinh
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° Biéu Dién Bang Ngon Ngit Tu Nhién

» NN tu nhién théng qua cac budc dugc tuan tu liét
ké dé biéu dién thuat toan.

» Uu diém:

= Pon gidn, khong can kién thic vé vé cach
biéu dién (ma gid, luu do,...)

> Nhugc diém:
= Dai dong, khong cau truc.

" Poi ltc kho hi€u, khong dién dat dugc thuat
toan.
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» La hé théng cac nut, cung hinh dang khac nhau
thé hién cac chirc nang khac nhau.
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Piéu kién ré nhanh B
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y Bi€u Dién Bang Luu Po

Tim phan tu mang
, gia tri I6n nhéat

=1 trong mang
i<n S a__ lalén nhat ~( Két thic

~
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& Biéu Dién Bang Ma Gia

» Ngon ng(r tua ngdn ngr 1ap trinh:

= Dung cau trdc chuan hoa, chang han tua
Pascal, C.

= Dung céac ky hiéu todn hoc, bién, ham.
> Uu diém:

= P0G cong kénh hon luu do khoi.
> Nhuoc diém:

= Khéng truc quan bang luu do khoi.

Sy
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&= Biéu Dién Bang Ma Gia

> MOt s quy udc
1. Céac bi€u thirc toan hoc
2. Lénh gan: “=" (A&B)
3. So sanh: “==", “I="
4. Khai bao ham (thuat toan)
Thudt todan <tén TT> (<tham s6>)
Input: <d(r liéu vao>
Output: <d(r liéu ra>
<C4c cau lénh>
End .
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& Biéu Dién Bang Ma Gia

5. Céac cau trdc:
Cau trdc chon:
If ... then ... [else ...] fi
vong lap:
while ... do
do ... while (...)
for...do ... od
6. MOt s6 cau 1énh khac:
Tra gia tri vé: return [gia tri]
Loi goi ham: <Tén>(tham so)

~

CAU TRUC DU LIEU VA GIAI THUAT 1

18 La



& Biéu Dién Bang Ma Gia

* Vidu: Tim phan t& 16n nhat trong mang mét

chiéu.
amax:ao;
- 1=1;
<E- - .
- while (i<n)
E’) If (amax<ai) amax — ai;
5 ++
3 end while:
S
= Za
-} 'l.
“S 19 @'



® Biéu Dién Bang Ngon Ngit Lap Trinh

> Dung ngbn ng(r may tinh (C, Pascal,...) d€ dién t3
thuat toan, CTDL thanh cau Iénh.

» KY nang lap trinh doi hoi can hoc tap va thuc
hanh (nhiéu).

> Dung phuang phap tinh ché tung budc d€ chuyén
ho& bai toan sang ma chuang trinh cu thé.
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% D6 Phuc Tap Cua Thuat Toan

» MOt thuat toan hiéu qua:
= Chi phi can s dung tai nguyén thap: B6 nhd,
thai gian si dung CPU, ...
» Phan tich d6 phuec tap thuat toan:
= N lakhoiluong dit liéu can xa ly.
" MO0 ta do phuec tap thuat toan qua mot ham
f(N).
" Hai phuong phap danh gia dé phuc tap cua
thuat toan:
" Phuong phap thuc nghiém.
= Phuong phap xap xi toan hoc. &
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¢ Phuong Phap Thuc Nghiém

» Cai thuat toan roi chon céac b6 dit liéu thir nghiém.

» Thong ké cac théng s6 nhan duagc khi chay cac bd
dir liéu do.

» Uu diém: Dé thuc hién.

> Nhuoc diém:

" Chju su han ché ctia ngon ngir 1ap trinh.

= Anh hudng bai trinh d6 cla ngudi 1ap trinh.

" Chon dugc cac b dit liéu thir dac trung cho
tat ca tap cac dir liéu vao cua thuat toan: kho
khan va ton nhiéu chi phi.

* Phu thudc vao phan cunag.
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» Panh gia gia thuat toan theo hudng tiém xap xi
ti€m can qua cac khai niém O().

> Uu diém: It phu thudc moi trudng cling nhu phan
cling hon.

> Nhugc diém: Phic tap.

» CAac truong hop do phuec tap quan tam:
% Truong hop tot nhat (phan tich chinh xac)
% Truong hop xau nhat (phan tich chinh xac)

=

% Truong hgp trung binh (mang tich du doan) &
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& Su Phan Lép Theo PO Phirc Tap Cua Thuat Toan

» Su dung ky hiéu BigO
% Hangso : O(c)

% logN . O(logN)
% N : O(N)
. % NlogN : O(NlogN) Do phirc tap ting dan
) S N2 ' O(N2)
E 9 N3 "O(N3)
S 4 o
= % N! ‘O(N!)
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> Theo tir dién Tiéng Viét: so liéu, tu liéu da co,
duoc dua vao dé gidi quyét van dé

> Tin hoc: Bi€u dién cac thong tin can thié€t cho bai
toan.
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&% Cau Tric DU Liéu

» Céch to6 chuc luu tr(r dr liéu.
» Cac tiéu chuan cta CTDL:
" Phai biéu dién day du thong tin.
" Phai phu hgp véi cac thao tac trén do.
= Phu hop véi diéu kién cho phép clla NNLT.

= Tiét ki€m tai nguyén hé thong.
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&% Vai Tro Cua Cau Tric Dir Liéu

» Cau trac dir liéu déng vai tro quan trong trong viéc
két hop va dua ra cach giai quyét bai toan.

» CTDL ho trg cho céac thuat toan thao tac trén doi
tuong dugc hiéu qua hon
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& Thuc Hién Va Hiéu Chinh Chuong Trinh

» Chay thu.
> LOi va cach sira:
" LOi thuat toan.

= LOi trinh tu.

= LOi cll phap.
» Xay dung b0 test.

» Cap nhat, thay doi chuong trinh theo yéu cau
(Mdi).
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& Tiéu Chuan Cua MGt Chuong Trinh

» Tinh tin cay
" Gidi thuat + Kiém tra cai dat
> Tinh uyén chuyén
= Pap Ung quy trinh lam phan mém.
» Tinh trong sang
= D€ hi€u va dé chinh s(a
» Tinh hGu hiéu.

" Tai nguyén + giai thuat
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& Quy Trinh Lam Phan Mém

>

Budc 0: 'Y tudng (concept).

Buéc 1: Xac dinh yéu cau (Requirements

Specification).

Budc 2: Phan tich (Analysis).

Budéc 3: Thiét ké (Design).

Budc 4: Cai dat (Implementation).

Budc 5: Thi nghiém (Testing).

Budc 6: Van hanh, theo doi va bao dudng

(Operation, follow-up and Maintenance).
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