Big O

Big O Notation la mdt quy udc todn hoc dugc cac lap trinh vién toan thé gidi s dung dé€ m6 ta hiéu
nang cua thuat todn mot cach dong nhat.

Big O la gi1?

Big O mo ta téc dé tang cla thoi gian va khong gian ma mot thuat toan yéu cau trong truong
hop xau nhat, khi kich thuéc dau vao n ti€n dén vo clng.

Toéc dé tang: Big O khéng cho ban biét thuat todn chay chinh xac trong thoi gian bao 1au. N6 cho
ban biét quy luat ma thai gian chay sé tang lén.

Truong hop xau nhat: Khi phan tich thuat toan, chiing ta thuong quan tdm dén kich ban té nhat
c6 thé xay ra. Vi né cho chidng ta mét sy ddm bao. Néu ching ta biét thuat todn ciia minh chay

khéng qué x gidy trong truong hop xau nhat ching ta cé thé yén tdm rang né luén dap Ung duoc
trong moi tinh hudng thuc té.

v

7 = A 7 ~? A
Cac loai do phuc tap pho bien
O(1) - Constant
Thoi gian thuc thi khéng phu thubc vao kich thudc dau vao n.

Truong hgp thuong gap:
e Truy cap moét phan tir trong mang bang index

e Lay moét gid tri trong Dictionary thong qua key
e Thém, x6a mot phan tir & cudi List

O(log n) - Logarithmic

Thoi gian thuc thi tdng rat cham khi n tang. Khi gay déi n, thoi gian chi tang thém mot lugng rat
nha.

Truong hgp thuong gap:

e Thuat todn tim kiém nhi phan trén tép dir liéu da sap xép

O(n) - Linear



Thai gian thuc thi ty |é thuan véi kich thudc dau vao n. Néu n tang gap doi thi thoi gian cling tang
gap doi

Truong hgp thudng gap:

e Duyét qua tat ca cac phan tir dé tim mot gia tri
e In ra tat ca cac phan t trong mang

O(n log n) - Linearithmic

Hiéu qua haon O(n2) nhung kém hiéu qua han O(n). Pay la tiéu chudn vang cho cac thuat todn sap
x€ép dua trén so sanh.

O(n log n) tuong duong véi viéc thuc hién mét thao tac O(log n) véi mbi phan ta.
Trudng hgp thudng gap:

o Cac thuét toan sap xép nhu merge sort, quick sort.
e IntroSort dugc st dung bdi Li st <T>. Sort () trong C#

O(n2) - Quadratic

Thai gian thuc thi tang theo binh phuong cda n. Néu n tang 10 lan thi thoi gian/khéng gian tang
100 lan

Trudng hgp thudng gap:

e Cac vong lap I6ng nhau
e Cac thuat todn Bubble Sort, Selection Sort

O(2n) - Exponential va O(n!) Factorial
Cuc ky cham va nhanh chéng tré nén bat kha thi ngay ca véi n tuong doi nhé
Truong hgp thuong gap:

e O(2n) Tinh s6 Fibonacci bang dé quy don gian
e O(n!) Gidi quyét bai toan Traveling Salesman Problen bang cach vét can

Xép hang truc quan
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