Do phuc tap thuat toan

TOAN ROI RAC



NOI DUNG

Thuat toan

Do phtrc tap thuat toan



THUAT TOAN




DINH NGHIA

Dinh nghia: Thudt toan 1a mét day cac quy tac, sao cho
sau mot so hitu han budc thue hién Cac quy tdc nay ta
dat dwoc muc tidu can lam
Vi dy: Thuat toan tim so 16n nhat trong day {a,, ..., a.}
Budce 1: dat max = a,
Budc 2: néu max < a, thi max = a,

Budc 3: néu max < a, thi max = a,

Budc n: néu max < a, thi max = a,



DAC TRUNG CUA THUAT TOAN

Pau vao/dau ra: dit liéu vao va két qua thu dugc
Chinh xac: két qua dau ra, trung gian dtng, nhat
quan, phu thudc dir liéu vao

Dung: thuat todn sé ding sau mot s6 hitu han budc
(khdong gidi han do 16m) véi bat ky bo dir li€u nao
Xac dinh: tung budc phai duoc xac dinh ro rang,
khong gay ra nhap nhang

Tong quat: cd thé giai bai toan bat ky trong 16p bai
toan dugc thiét ké dé st dung



CACH MO TA THUAT TOAN

Ngon ngit tu nhién
Tén thuat toan + chirc nang
Pau vao
Pau ra
Bién phu (néu co)
Chudi quy tac thuc hién, cac quy tic dugc danh so
bang C4c so tu nhién



CACH MO TA THUAT TOAN

Ngon ngtr tu nhién— vi du:
Giai thuat tim UCLN cua 2 s6 tu nhiénavab
Pau vao: 2 sb tu nhién a, b
Pau ra; udc chung 1on nhat cta 2 s6 d6
Thuc hién:
Budc 0: xac dinhavab
Bude 1: néu a > b thi data = a-b
Budc 2: néu a < b thi dat b = b-a
Buéc 3: néu a != b thi quay lai budc 1
Buéc 4: néu a = b thong bao a 1a udc chung 16n nhat

Budc 5: két thic thuat toan , ,
ichoosefushv.comv



CACH MO TA THUAT TOAN

So d6 khoi
Str dung céc loai khoi:

Khoi thao tac xu Iy: hinh chit nhat, chira
mot hay nhiéu cau 1énh can thyc hién

Khoi chon Iya: bicu dién bang hinh thoi,
chira biéu thirc diéu kién can kiém tra

Puong di: biéu dién bang dudng ndi co
mui tén chi trinh tu thuc hién cua cac

khoi ( >

Bit dau, két thac: hinh elip.




CACH MO TA THUAT TOAN

Vi du:
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CACH MO TA THUAT TOAN

Gia ma / ngon ngtr 1ap trinh: chuong trinh la mot
ddy hitu han c4c cau 1énh viét theo quy tac nhat
dinh trén mot ngon ngtr 1ap trinh nao do (Pascal,
C,...)

Vi du: giai phuong trinh bac 2



CACH MO TA THUAT TOAN

#include <math.h>
void GiaiPTBacHai(float a, float b, float c)

{
float D = b*b - 4*a*c;
if(D<0)
printf(""\VVo nghiem");
else if(D == 0)
printf("%f", -b/(2*a));
else
{

printf("%f", (-b + sqrt(D))/(2*a));
printf("%f", (-b - sqrt(D))/(2*a));
¥
¥



VAN PE LIEN QUAN

Mot bai toan co thé giai bang nhiéu thuat toan
P6i véi mot thuat todn:
Do phtc tap vé khdng gian (dung luong bo nhé st dung)
Do phtc tap vé thoi gian
P phuc tap veé thoi gian chay:
Thiét ké thuat toan
Chuong trinh dich
Toc do thuc hién cac phép toan ctiia may
Bo dit liéu vao



PO PHUC TAP THUAT TOAN




GIOI THIEU

___________

Thoi gian chay cua thuat toan phu thudc vao co cua
dtr 11éu vao
Vi du:Tim gi& tri 16n nhat, nho nhat cia day so, sap xép
day so tang dan, tim s6 duong di gitra hai dinh cta do thi
V61 cung co thi thoi gian chay voi nhirng bo dir li€u
khac nhau la khac nhau

Vi du: Tim xem trong mot ddy n phan tir c6 xuat hién gia
tr1 X khong?



PO PHUC TAP THUAT TOAN

Puoc danh gia dua trén thoi gian chay cua thuat toan

Cac loai thoi gian chay dugc quan tam:

I

Thoi gian chay tot nhat: thoi gian t6i thiéu can thiét dé
thuc hién thuat toan voi moi bd dir li€u cung co

i

Thoi gian chay toi nhat: thoi gian toi da can thiét dé thuc
hién thuat toan véi moi bo dir liéu cung co

Thoi gian chay trung binh: la trung binh cong thoi gian
chay trén tat ca cac bo dir liéu clng cd



PO PHUC TAP THUAT TOAN

Danh gla thoi gian chay: bang so6 lu’Q’ng,phép
toan so cap phai thuc hién (phép toan s6 hoc,
l0gic, so sanh).

Két qua: ham t(n)

Do phtc tap dua vao toc do tang cia ham t(n)

Vi du:

t(n) = 2n% + n -15



KY HIEU O
Dinh nghia; Cho ham f,g : N — R, ta noi f 1a O(g) néu
ton tai Cac hang sé C va n, théa man

vn >n,. |f(n)| < Clgn)
(doc 1a; O 16n)

cgln)

FlnJ

no n



KY HIEU O

_________

Vidu: t(n) =2n?+n-15
vn>15:[t(n)| < 2n? + n? = 3n?
t(n) = O(3n?)

t(n) = O(n3), O(n%)...
t(n) = O(n%?)?

Dé biéu dién thoi gian chay, ta dung can trén chat




BIEU DIEN THOI GIAN CHAY BOI KI HIEU O

f(n) 1a can trén chit cua t(n) néu:

t(n) = 0(f(n)) |
{t(n) = 0(g(n)) = FW = 0(g()

NGi cach khéc: ta khong thé tim dugc ham g(n) 1 can trén
cua t(n) ma g(n) tang cham hon f(n).

t(n) = 2n% + n - 15 => t(n) = O(n?)
Tong quat; Néu t(n) 1a 1 da thirc bac k theo bién n
t(n) = ag + a;x + ayx? + -+ + a,n” thi t(n) = O(nX)



CAC QUY TAC CO BAN

Loai bd hang so:

Néu f(n) = O(c.g(n)) thi f(n) = O(g(n))

Vi du: f(n) = 3n? + 4n => f(n) = O(3n?) = O(n?)
Loai bo phan phu:

Néu ta co t(n) = O(f(n) + g(n)) thi ta cling c6

t(n) = O(max{f(n), g(n)})
Vi du: néu t(n) = O(n3 + n2 +9) thi cling co t(n) = O(n%)



CAC QUY TAC CO BAN

Quy tic cong:
Néu c6 k doan chuong trinh lién tiép, va co6 do phiic tap
lan luot 1a t,= O(g,), t, = O(9,), ..., t, = O(g,) thi 6 phuc
tap cua toan bo chuong trinh la:

t(n) = t,(n) + t(n) + ... + {(n) = O(Max{g;, 9y, .- G})

Quy tac nhan:
Néu cO 2 doan chuong trinh 16ng nhau, do phuc tap lan
luot la t;(n) = O(g,) va t,(n) = O(g,) thi do phirc tap cua ca
chuong trinh la

t(n) = t;(n).t,(n) = O(9,.9,)



VI DU 1

Sum = 0;

Prod = 1;

for (i=0;1<n; 1++)
sum = sum + a[1]*I

for (I1=0;1<n; I++)
prod = prod*a[i]*I

Do phuc tap = ?



VI DU 2

for (1=0;1<n; I++)
for J=0;J<n; J++)
al1]li] = 0;
for (1=0;1<n; I1++)

aliii] = 1;

Do phure tap = ?



VI DU 3

res = n;
for 1=0;1<n-1; i++)
for (J = 1+1; j<n; J++)
for (k= 0, k<10, k++)
res = res + 1*]

Do phure tap = ?



CAC PANH GIA THONG DUNG

Ky kiéu O 16m Tén goi

0O(1) Hang s6

O(lg n) Logarit

O(n) Tuyén tinh

O(nlgn) N log n (linearithmic)
O(n?) Béc 2

O(n?) Da thirc

O(m"), m>2 Ham ma

O(n!) Gial thtra




4096
2048
1024
512
256
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