O(f(x)) va danh gia thoi gian thuc hién thuat toan.

O(f(x)) va danh gia tho1i gian
thwe hién thuat toan.

Béi:
Khoa CNTT BHSP KT Hung Yén

Khi danh gia thoi gian thuc hién bang phuong phap toan hoc, chung ta s& bé qua nhan
to phu thudc vao céch cai dat chi tap trung vao xac dinh do 16n cua thoi gian thuc hién
T(n).

Gia st n 14 s6 nguyén khong am. T(n) va f(n) 1a cic ham thyc khong am. Ta viét
T(n)=0(f(n)) (doc T(n) 1a 6 16n cua f(n)), néu va chi néu ton tai cac hang s6 duong c va
no sao cho T(n) <c.f(n), véi mgin >no .

Néu mot thuat toan co thoi gian thyc hién T(n) = O(f(n)) , ta nd1 thuat toan c6 thoi gian
thuc hién cap f(n) .Tu dinh nghia ky hi¢u 6 16n , ta c6 thé xem rang ham f(n) 1a can trén
cua T(n).

Vi du. Gia st T(n) = 3n2 + 4n +5. Ta ¢6
3n2+4n+ 5 < 3n% + 4n® + 5n° = 12n2 , vO1 moin >1.

Vay T(n) = O(nz). Trong trudng hop ndy ta noi thuat toan cé thoi gian thyuc hién cap n’ ,
hodc gon hon, thuat toan c6 thoi gian thye hién binh phuong .

D@ dang thdy duoc, néu T(n)= O(f(n)) va f(n)= O(f1(n)), thi T(n) = O(f1(n)). That vay,
vi T(n) 12 6 16n cta f(n) va f(n) 12 6 16n ctia f1(n) nén ton tai cac hang sd co, No,c1, N
sao cho T(n) < cp f(n) vd1 moi n > ng va f(n) < c1 f1(n) vé1 moi n >nj. Tur do6 ta c6 T(n)
< coc1f1(n) voi moi n > max(no, ni).

Khi biéu dién céip cua thoi gian thuc hién thuat todn boi ham f(n), chung ta sé chon f(n)
1a ham nho nhat, don gian nhat c6 thé dugc sao cho T(n) = 0(f(n)). Thong thuong f(n) 1a
cac ham s6 sau ddy: f(n)=1 ; f(n)= logn; f(n) =n; f(n) = nlog(n) ; f(n)= nz; n ... ; f(n) =
2",
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O(f(x)) va danh gia thoi gian thuc hién thuat toan.

- Néu T(n)= O(1) diéu nay co6 nghia 1a thoi gian thuc hién thuat todn dugc chin trén boi
mdt hang nao do, trong truong hgp nay ta noéi thudt toan cé thoi gian thuc hién hang .

- Néu T(n)= O(n), tic 1a bat ddu tir mot no nao d6 tro di ta c6 T(n) < cn voi mot hing s6
¢ ndo d6 , trong truong hop nay ta néi thuat toan c6 thoi gian thuec hién tuyén tinh.

Béang sau day cho ta cac cép thoi gian thyc hién thuat toan duoc stir dung rong rai nhét
va tén goi cua chiing .

K¢ higu O(f(x)) cua f(x) Do phic tap loai
O(1) Hing
O(log) Logarit
O(n) Tuyén tinh
O(nlogn) nlogn
O(n?) Binh phuong
Oi(n?) Lap phuong
0(27) Ma
O(n!) (1ai thira

Danh sach trén sap xép theo thi tu ting dan ctia ham thoi gian thyc hién.

- C4c ham loai : 2", n!, nn thuong duoc goi la cac ham loai mil. Thuat toan véi thoi gian
chay c6 cap ham loai mii thi toc do rat cham

- Cac ham n, n3, n2, nlog 2 n thuong dugc goi 1a cac ham da thirc. Thuat todn voi thot
gian chay c6 cap ham da thirc thuong chap nhan dugc
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