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NOi dung

Tong quan vé thut toan va do phirc tap cda thuét toan
Panh gia thuat toan bang:

— Cong cu toan hoc s@ cap

— Thuc nghiém

— Ham sinh

— Hoan vi

bé quy va phucng phap danh gia
Panh gia mot so thuat toan thdng dung

Cac phudng phap giai quyét bai toan trén may tinh:
— Truc ti€ép

— Gian tiép

Ky thuat thi€t ké thuat toan:

— Chia dé tri

— Greedy

— Quy hoach dong

— Tim ki€m cuc b0 (dia phucng)
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Hinh thie kiém tra

— Lam viéc theo nhom
— M6i nhém s& danh gia mot thuat toan:
* Chay 20 loai b dir liéu: 50*1 phan ttr, vo1 1=1..20
* Moi loai b0 dir liéu chay 300*k lan, véi k=1..10
* Modi lan chay dit 1iéu dugc phat sinh ngau nhién
— V& d6 thi, tinh phuong sai d6 1éch chuan
— U6c lugng dd phire tap
— Viét bo céo
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Tai lieu tham khao
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J.P. Barthélemy, G. Cohen & a. Lobstein, UCL Press
London 1996.

Elementary Introduction to new Generalized
Functions, Jean Francois Colombeau, 1991.

Algorithm and Complexity, Herbert S.Wilf, 1994,

Giai mot bai toan trén may tinh nhu thé nao, Hoang
Ki€m, 2003.

The Art of Computer Vol. 1, 2, 3, Donald Knuth,
Addison-Wesley
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Tong quan vé thuat toan

1. Thuat toan la gi?
Tap hop hiru han cac huong dan rd rang dé giai
quyét mot bai toan (van de).
* MO0 rong (may tinh): mot day htru han cac
budc khong map mo va co thé thuc th1 dugec,
qua trinh hanh dong theo cac budc nay phai
dung va cho dugce két qua nhu mong muodn.
2. Tinh chét co ban cia thuat toan:
— Xac dinh = khong map mo + thuc thi dugc
— Htru han
— Dung
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3. Vidu:
— Mot I8p hoc can chon I0p truéng theo cac
buGc:
1. Lap danh sach sinh vién
2. Sap thar tu
3. Chon ngudi dirng dau lam I8p truéng
— Danh sach can gi?
— Sap theo th( tu nao? (tang giam, tiéu chi
nao)
— NéEu trung tiéu chi thi giai quyét ra sao?
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Sura lai:
a) Lap danh sach theo: ho tén, ngay thang nam sinh,
diém cic moén, diém trung bmh cudi nam.
b) Sap xép theo DTB giam. Néu DTB bang nhau >
cung hang.
c) Néu cé 01 HS du’ng dau - chon, ngugc lai chon

ngerl co diém toan cao nhat, néu khong chon dugc
- boc tham.

« Phan biét map mad va lua chon c6 quyét dinh:

— Map ma la thi€u thong tin hoac co nhleu lua chon
nhung khong du diéu kién quyét dinh, vi du: budc 1,
2.

— Lua chon c6 quyét dinh la hoan toan xac dinh duy
nhat trong diéu kién cu thé clia van d8, vi du budc c.
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» Tinh thuc thi dugc, vi du:
— Tinh V=17
— Chay xe thang tir nha hat 16n dén nha thd ddrc ba
theo duéng Bong Khai?
» Tinh dung, vi du:

— B1: nhap n;
— B2: s=0;
— B3 i=1;

— B4 néu i=n+1 sang B8, ngudc lai sang B5
— B5 cOng i vao s

— B6 cOng 2 vao i

— B7 quay lai B4

—~B8 Tongcantinhlas
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 Pac trung khac cua thuat toan:

— Xac dinh dau vao/ra

— Tinh hiéu qua: khdi lugng tinh toan, khong gian,

thai gian.

— Tinh tdng quéat

Vi du:

—giaiax2+bx+c=0

— Cho mang cac so nguyén A, tim phan tu I6n nhat.
. Cac phudng phap biéu dién thuét toan:

— Ngon nglr tu nhién

— Sa d6 (luu do) khoi

— Ma gia (Pseudo-code)


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Khai niém thuat giai

1. Thuat giéi la gi?

Cac cach giai chap nhan dugc nhung khong
hoan toan dap Ung day du cac tiéu chuan
cua thuat toan thuong dugc goi la cac thuat
giai.

Day la khai niém mad rong cua thuat toan dua
trén tinh xac dinh va tinh dang dan.

Vi du thuat giai Heuristic:
— Nguyén ly vét can thong minh
— Nguyén ly Greedy (tham lam)
— Nguyén ly tho tu
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Do phuc tap cua thuat toan

1. Gidi thiéu

Bai toan ‘
Kich thudc n —  {thuat toan giai quyét}

1 Lam sao chon?

Céai nao t6t?
Vi du:
« Tim s6 nho nhat trong n so cho trudc
« Xac dinh s6 nguyén duong m co phai la
sO nguyén t6? — Duwa trén cai gi? —l

« Cho mét s6 nguyén ducng gom n chir s6
khac khong trong hé 10, hay xao tron

cac so de co so lon nhat? | “Thoi gian thue hién” = f(n)

L

1. Xdo tron to hop 2. Sap xép giam dan
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Lam sao xac dinh “tho7r gian thuc hiér” f(n)?
1. HuGng tiém can:

— Ly thuyét

— Thuc nghiém
2. Cong cu toan hoc:

— Ky thuat sc cap

— Ham sinh

— Hoan vi va nghich thé
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Hudng tiép cin thuc nghiém

= (Cac budc thuc hién:
1. Viét chuong trinh cai dat
2. Thuyc thi chuong trinh vdi nhiéu bo dit liéu
3. Do va thong ké thdi gian
4. XAp xi bi€u do
= Han ché:
1. Can phdi cai dit CT va do thdi gian
2. BO dir liéu khong thé dic trung hét
3. Kho so sanh 02 thuat giai
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Udc lugng tiém can

1. Y nghia:

Phan I6p cap db I6n cua cac ham f(n) khi n
du Ian.

Ky hiéu O (big O — O I6n)

2. Binh nghia:

Cho 2 ham f,g : N=R, ta ndi f = O(g) néu
In,eN va M>0, sao cho |f(n)] sMﬁ g(n)|,
vn=n,,.
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Udc lugng tiém can

= Muc dich:

Tim f(n) dugc wdc luong dua trén nhing ham
g(n) da biét
Vi du:

1,000,001 ~ 1,000,000
3n?= n?

= Vidu:

« Xem f(n)=n va g(n)=n? ta co f=O(gV, vl VOi
M=1va n,=1. Ta c6 |f(n)|<1.|g(n)|, vn=1.
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- Xét f(n)=10000n va g(n)=n2 ta van c6 f=0(g)
VI
— |f(n) | <10000| g(n) |, vn>1
—Hay \f(n) <1, g(n) |, ¥n>10000
» Cau hoi: g=0(f) ?
Gia sur g=0(f) thi c6 M va n, sao cho
nZ <M (10000n), vn> ny, = n< 10000 M ), vn> n,
= VO ly.
 Xét f(n)=10n thi ta thay
% f=0(n)
% f=0(n?)
% f=0(n3)
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+ Céch viét khac: fe 0(g)
Vi du: 10n € O(n) e O(n?)
- Tranh Iy ludn nguy bién:

;’_n2:0(n2):n2+1

1
o —_—
2

. Thuc ch4t 37> € 0 (n?) va n*+1e 0 (n?)
Tranh viét:  O(n?) = n2+1
Viét hop 1é:
n’+1 = O(n?)
n2+1 € O(n?)
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 Thuat toan T co thdi gian thuc hién la f(n)
va f = O(g). Ta ndi thuat téan T cd do
phuc tap g.

(ham g chi 1a mét chdn trén cda f, van cd
thé cd cach udc lugng chat han)

binh nghia:

Ta noi f tuong ducng g néu f=0(Qg) va
g=0(f), ta viet f ~ g.

Vi du: Thuat toan T, kich thuGc n, co thoi

gian chay f(n)=%n3 +100n
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» Ta c6 thé chidng minh:

f=0(n3) va n3=0(f)

1—0n3+100n < Mn°

= n®+1000n <10Mn°
= 1000n < (10M —1)n°
= 1000 < (10M —1)n?

Chon M=1, ny,=100 = f ~ n3
Ta ndi T co do phuc tap tuong ducng n3”
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MOt sO tinh chat: xét hai ham f(n) va g(n)
a) Néu g(n) =0 khin di16nva 1imZ" ton tai thi
=0(g). w0

o Néu im0 khin di 16n thi f~g

n—>00 g(n)
e Néu lim /() =0 thi f=0(g) nhung g=O(f)

o g (n)

. N e _ . f(n) A A
Vidu: f(n) = (-1)" n va g(n)=n+7, lim khong ton tai
do n chan hay I¢. g(n)
f(n)

Tuy nhién lim =1 = f~g

n—»0

g(n)
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b) Néu fla da thirc bac < m thi £=0(n™)
¢) Néu f=0(g) va g=0(h) thi f=O(h)

d) Mot so cong thuc:

1+l+...+l:ln(n)+C+O(l)
2 n n

véi C=0.577216 (hang s6 Euler)

1 |
2
1 +?+...+? :?
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Phan 16p cac ham

O(1) Hang
O(log, (n)) logarit
O(n)
@) 3
( \/; ) Can thirc
O(¥/n)
O(n) Tuyén tinh
O(n?) Binh phuong
O(n?) Bac ba Da thirc
O(n™) Da thuc

O(c"), voi c>1 Mi

o) Giai hita -
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* Vi du: xet do phtrc tap khi xet mot sO nguyén
duong n c6 phai 1a so nguyén to hay khong?
— Kiém tra cac udc tir 2 dén n-1 = do phuc tap la
O(n)
— Néu kiém tra tir 2 dén v» = d0 phirc tap 12 O¢x)
—Neéu n khoang vai ty va n=2m v6i m 14 s0 bit luu
trtr, n€éu chon m la kich thudce thuat toan thay cho n

— d0 phurc tap cua thuat toan trén trong hai truong
hop 1a O(2™) va O(2™?) 1a ham m.
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Vai tro cta hang so trong phan tich

* Thuat toan A va B ¢6 d0 phuc tap

2n+ a~n + 0(1—)
n

o Va B ¢6 vai trd nhu thé nao?
|
Bn + 0 (=)
n
* Ly thuyét: do n kha 16n nén khong dang ké

* Thuc nghiém: d61 khi rat quan trong = ch
than
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Su phu thudoc/khong phu thudc vao
phan bo dur li€u
* Xét ba1 toan A ¢6 thuat toan T c¢o kich thude n
* DO phuc tap cua T:
1. Hoan toan xac dinh theo n.
Vi du: Tim s6 16n nhat cia mang cac sé nguyén.
2. Ngau nhién tiy theo phan b cua dit liéu nhap.
Vi du: Tim phan tir x ¢6 hay khong c6 trong tap dir liéu.
Cach giai quyét:
1. Van dung cac phép toan co ban dé giai quyét.
2. Tapharxeét: ,
a. Truong hop x:élu nl}ét (cham nh@t): chan trén
b.  Truong hop tot nhat (nhanh nhat): chan duo6i

c.  Trung binh: van dung toan hoc (xac suat thong ké)
Vi du: QuickSort
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Cach tinh O

* Quy tac cong: Néu K(n) va H(n) 12 thoi gian thuc
hién hai doan chuong trinh P va Q lién tiép, véi
K(n)=0O(f(n)) va H(n)=0(g(n)) thi tho1 gian thuc
hién hai doan nay 1a T(n)=0O(max(f(n),g(n))).

* Quy tac nhan: Néu K(n) va H(n) 12 thoi gian thuc
hién hai doan chuong trinh P va Q 16ng vao nhau,
vol K(n)=0O(f(n)) va H(n)=0O(g(n)) thi tho1 gian
thuc hién hai doan nay la T(n)=O(f(n).g(n)).
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