Gigi thiéu vé b6 phuc tap
cua thuat toan

Mbi dong code khi dugc thuc thi déu phai "trd gid". Cai "gid" nay khéng khéng han la tién ma |a tai
nguyén cla may tinh (RAM, CPU, GPU...). D6 phic tap cla thuat todn tuong Ung véi cai gid ma
chling ta phai tra. Tinh todn do phic tap cla thuat todn dong nghia véi viéc tinh todn cai gid ma
chdng ta phai tra.

Do phuc tap cua thuat toan la gi?

Do phuc tap cua thuat toan (Algorithmic Complexity) la hi€u don gian la cdch mo ta lugng tai
nguyén ma mot thuat todn can dé chay xét theo su thay déi cta kich thudc dir liéu dau vao.

Kich thuéc dir liéu dau vao (input size) thuong dugc ky hiéu la n. Pay dugc coi la yéu té cot 16i.
Vi du:

e Trong bai todn sap xép mét mang, n la s6 lugng phan td trong mang.

e Trong bai todn xu ly chubi, n la do dai chudi

e Trong bai todn duyét do thi, n la s6 dinh hodc s6 canh

DO phuc tap cho ching ta biét:" Khi n I6n dan 1&n, thuat todn cla ching ta sé chay cham di hoac
ton nhiéu bd nhé hon theo quy luat nao"

Tai sao can quan tam?

Trong moéi trudng hoc thuat, thuat todn chi can cho ra két qua dang. Nhung trong thuc té, moi
trudng product chuyén nghiép moét thuat todn chay qua cham hoac tén qua nhiéu bd nhd la mét
thuat toan vo6 dung.

Mot thuat todn qud chdm c6 thé dan téi nhimng van dé sau:
e Tradi nghiém nguoi dung té hai (thoi gian chd doi lau, do giat, crash..)

e Chi phi van hanh I6n (yéu cau qua nhiéu RAM, CPU, dién...)
e Kha ndang maé rong (Tén qué nhiéu tai nguyén dan dén khé ma rong)



Do phuc tap thoi gian va Po6 phtc tap
khong gian

?? ph?c t?p th?i gian (Time complexity)

DO phuc tap thoi gian mo ta thai gian chay cla thuat toan tang 1én nhu thé nao khi kich thuéc dau
vao tang Ién

Day la yéu t6 thuong dugc quan tam nhat. Thoi gian ¢ day khong phai la giday, phdt ma la s6 lugng
thao tac co ban (gan, so sanh, céng tru...) ma may tinh phai thuc hién. Ly do la vi thoi gian chay
thuc té con phu thudc vao toc dé phan cing, ngdén ngl l1ap trinh... khi dé s6 thao tac can thuc hién
dugc coi la thudc do tuyét doi.

?7? ph?c t?p khong gian (Space complexity)

DO phuc tap khong gian mo ta lugng bo nhéd ma mot thuat todn can st dung tang 1én nhu thé nao
khi kich thudc dau vao tang.

Lugng bo nhé nay bao gom ca khéng gian luu trir dt liéu dau vao va bat ky khéng gian b6 sung nao
ma thuét todn can dé hoat déng (VD mang tam, bién cuc bo)

Théng thudng, cé mét sy danh déi gilta thdi gian va khdéng gian. Déi khi ban cé thé 1am cho thuét
toan chay nhanh hon bang cach st dung nhiéu bdé nhé han va ngugc lai. Nhiém vu cla mét ky su
gidi la hi€u ré sy danh déi nay va chon giai phap phlu hgp nhat cho bai toan cu thé.
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