CHUONG 1

Thuat Toan va Thuat Giai



NOi Dung

THUAT TOAN

CAC PHUONG PHAP BIEU DIEN THUAT TOAN
PO PHUC TAP CUA THUAT TOAN
PHAN LOAI VAN DE

HUAT GIAI




Thuat Toan

* MOt thuat toan (hay giai thuat) 1a mot thu tuc
dé gidi quyét mot bai toan hay moét van dé,
bang cach thuc thi mot day hiru han thao tac.

e Thuat todn cd thé thuc hién cac cong viéc nhu
tinh toan, xt ly dit liéu, suy luan logic tu
dong...

e Vidu: Tinh wédc sé chung I&n nhat cda 2 so
nguyen.



Pac trwng cua thuat toan

Tinh chinh xac: Cac bwdc thuc thi phai dwoc phat
biéu chinh xac, chat ché.

Tinh duy nhat: K&t qua cdia moi buwdc dwoc dinh
nghia mot cach duy nhat va chi phu thubc vao
nhap liéu va két qua cua cac budc trwdc doé.

Tinh hiru han: Thuat toan nguwng sau mot khi mot
s® hiru han cac chi thi Iénh dugc thuc hién .
Nhap liéu: — thuat todn nhan nhép liéu (co thé
trong).



Pac trwng cua thuat toan

* Nhap liéu: — thuit todn nhan nhép liéu (c6 thé
trong).

e Xuat liéu — thuat toan tao ra xuat liéu.

e Tinh tdbng quat — thuat todn cé thé duoc van
dung cho mot tap hop nhap liéu.
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Cac phuong phap biéu dién thuat toan

* Bang ngdn nglt ty nhién.
* Bang lwu d6 (flowchart).
e Bang ma gia (pseudo code).
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Cac phuong phap biéu dién thuat toan

* Bang ngdn nglt ty nhién.
— Dung ngdén ngir thwong ngay dé liét ké cac budc
cua thuat toan.
— Dai dong, c6 thé nhap nhang khd hiéu
— Khéng thé hién rd cau tric cda thuat toan
— Khéng céd mdt quy tac cd dinh.

— Cé thé viét thut Iui vao bén phai dé phan cap cho
dé doc.
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Cac phuong phap biéu dién thuat toan

* Bang lwu d6 (flowchart)
— X& dung cac ky hiéu d6 hoa cé y nghia dé biéu
dién cac thanh phan cia thuat toan.
— Dé doc, dé hiéu.

— Thay duwoc qua trinh xt ly, sy phan cap cia thuat
toan. Nho dé thay dwoc cau tric cia thuat toan.
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Biéu dién thuat toan bang lvu do6

Biéu twong Y nghia
/~ |Nhap
Xu ly
< > Xuat
<> Quyét dinh
CT con
( > Pau cudi
: l Puong di




Biéu dién bang lwu do (tt)

e Chon lwa theo mot diéu kién nao do:
— Biéu dién bang mot hinh thoi, bén trong chira biéu
thirc diéu kién.
— Vi du: thao tac "néu X > Y thi thuc hién thao tdc in
X, nguoc lai thure hién thao tac in Y" |a thao tac
chon lua

Decision
2 Decision point between two or
more paths inyour flowchart



Biéu dién bang lwu do (tt)

* Thao tac chon lya: cé thé cé hai hwdng di
— mot hwdng &ng vdi diéu kién thoa
— mot hwdng &ng vai diéu kién khong thoa.
— 2 cung ¢cO nhan
 B/Dung,Y/Yes y o .
* S/Sai,N/No "

< Print X } < Print Y }




Biéu dién bang lwu do (tt)

o X ly, hanh déng:
— Biéu dién bang mot hinh chi¥ nhat, bén trong chira
ndi dung xu ly.




Biéu dién bang lwu do (tt)

e Qua trinh thuc hién cac thao tac:
— Pbuwong di — route
— Biéu dién bang cung cé hudng
* nodi gitra 2 thao tac: thwc hién lan luot

—
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End




Biéu dién bang lwu do (tt)

e Piém cudi (terminator)
— Biéu dién bang hinh ovan
— Diém khdi dau
 chicé cung dira
* bén trong ovan ghi chir: bat dau/start/begin
— Diém két thuc
* Chico cung divao
* bén trong ovan ghi chit: két thic/end

e MOilwu do chicod 1 diém bat dau va 1 diém két thuc.



Biéu dién bang lwu do (tt)

* Diém ndi (connector)
— No6i cac phan khac nhau ctia mot
lwu doé

— NGi sang trang

— S&r dung v&i lwu dé phire tap
e Gidm d0 rac roi
. D3t ky hidu
lién hé gilra cac

Off Page

Merge
2 Connectar

Connector

A AN Paoint where split Indicates that flow Alternate way to show flow
d' e m n O| processes come fogether continues on the next page continuing to next page



Biéu dién bang lwu do (tt)

> AN e

* Piém noéi (connector)

' '

Fasten down Rejec:t.
with riveter catch Step 1 Step 4

. ] ¢

This connector box
connects directly to Sep2 Step 5

Kb :
= = ! |

Start of page 2 G
Step 3 —)@ Step 6

Stack in output Increment
fqueue reject count

. Y !




Vi du: Thuat todn tinh USCLN clia 2 sO

GCD of the
two
Numbers is A
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Po phure tap thuat toan

* PO phirc tap cua thuat toan la ham danh gia
tinh hiéu qua cua mot thuat toan.

« P& danh gia hiéu qua cta mot thuat toan,
c6 thé xét sO cac phép tinh phai thuc hién
khi thwe hién thuat toan nay.

» Théng thwdng sb cac phép tinh dwoc thwe
hién phu thudc vao c® cua bai toan, tirc Ia
do I&n cua dau vao.



Po phure tap thuat toan

* PO phtrc tap thuat toan la mot ham phu thudc
dau vao. Tuy nhién trong nhirng &rng dung
thuc tién, ching ta khdng can biét chinh xac
ham nay ma chi can biét mot wdc lugng da tot
cua chung.

« Dé wdc lvong dd phirc tap ciia mot thuat todn
ta thwong dung khai niém bac O-I&n va bac ©
(bac Theta).




PO phirc tap thuat toan

* Goi n la kich thudc bai toan, R(n) la tong tai
nguyén can dung, gia st tim dwgc ham g(n) va
c6 hang sé C sao cho:

R(n) < C.g(n)
Thi ta ndi thuat toan c6 do phirec tap O(g(n)).
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Po phure tap thuat toan

0(1): PO phirc tap hang so.
O(n): D6 phtrc tap tuyén tinh
O(P(n)): DO phurc tap da thure.
O(logn): DO phuc tap logarit.

O(2"): DO phurec tap ham mda.



PO phirc tap thuat toan

* Goi n la kich thudc bai toan, R(n) la tong tai
nguyén can dung, gia st tim dugc ham h(n) va
cac hang sé C,, ¢, sao cho:

C,.h(n) £R(n) £ C,.h(n)
Thi ta noi thuat toan co do phurc tap dung
bang 6(h(n)).
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Thuat giai

» CO nhiéu bai toan cho dén nay van chwa
tim ra mot cach giai theo kiéu thuat toan
va cling khdng biét 1a cé ton tai thuat toan
hay khong.

» C6 nhiéu bai toan da cé thuat toan dé giai
nhwng khdng chap nhan dwoec vi thdi gian
giai theo thuat toan dé qua I&n hoac cac
diéu kién cho thuat toan kho dap &ng.



Thuat giai

» C6 nhirng bai toan dwoc giai theo nhirng
cach giai vi pham thuét toan nhwng van
chap nhan dworc.

* Tinh dung cua thuat toan bay gid khong
con bat budc doi véi mdt s6 cach gidi bai
toan, nhat |1a cac cach giai gan dung.



Thuat giai

» Trong thwc tién cé nhiéu trwdng hop
ngwoi ta chap nhan cac cach giai thuong
cho két qua tot nhwng it phirc tap va hiéu
qua.

e Khai niém thuat toan dwoc mo rong nhu trén
goi la thuat giai.

e Thuét giai thwong dugc dung nhiéu trong tri
tué nhan tao.



TOm tat

e MOt thuat toan la mot day hiru han cac thao
tac can thyc thi dé di dén loi gidi cho mot bai
toan hay mot van dé nao do.

* Thuat toan phai co tinh chinh xac, tinh duy
nhat, tinh hiru han, tinh tong quat.

* Ta cd thé biéu dién thuat todn bang ngdn ngi¥
tw nhién, bang m3 gid hodc bang lvu do.



TOm tat

* PO phirc tap cua thuat toan la mot ham theo
kich thuwdc cia bai toan, nd cho biét tinh hiéu
qua khi thuc hién bai toan.

* PO phirc tap cua thuat toan dwoc ky hiéu la
O(h(n)) hoac 6(h(n)).

* Thuat giai la khai niém thuat toan dwoc mo
rong dé cd thé di dén i gidi chap nhan duoc
nhung cé do phirc tap tot hon (nhiéu) so voi
thuat toan (néu ton tai).



Mot s6 vi du

e Biéu dién thuat toan tinh wdc sd chung Ién
nhat cta s6 nguyén duong.

e Biéu dién thuat toan gidi phuwong trinh bac 2.

e Biéu dién thuat toan tinh gia tri I&n nhat cla
mot day cac so thuc.

 Biéu dién thuat todn tinh can bac hai clla mot
sO thuc A vdi sai s6 khdng qua epsilon.

(Xem nhu bai tap)



Cacvidu

Viét thuat todn tim tong binh phuwong cdia mot
day. Xac dinh d6 phic tap cua thuat toan.

Viét thuat toan tim gid tri cha phan tlr 16n
nhat ciia mot day cac so thue. Xac dinh dé
phirc tap cua thuat toan.

Viét thuat toan Euclide tim udc s6 chung Ion
nhat cta 2 s nguyén.

Viét thuat toan tinh gan dang gia tri cua sin(x).
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