Giai thuat quy hoach dong (Dynamic Programming)

Giai thuat Quy hoach dong (Dynamic Programming) la gi?

Giai thuat Quy hoach dong (Dynamic Programming) gidng nhu giai thuat chia dé
tri (Divide and Conquer) trong viéc chia nho bai toan thanh cac bai toan con nho hon va
sau d6 thanh céc bai todn con nhé hon nira ¢6 thé. Nhung khong giéng chia dé tri, cac bai
toan con nay khong dwoc giai mot cach doc lap. Thay vao dé, két qua cua cac bai toan
con nay dugc luu lai va dugc stir dung cho cac bai toan con tuong tu hoac cac bai toan
con gbi nhau (Overlapping Sub-problems).

Chung ta st dung Quy hoach dong (Dynamic Programming) khi ching ta c6 cac
bai todn ma cd thé duoc chia thanh cac bai toan con twong ty nhau, dé ma céc két qua cua
ching c6 thé duoc tai s dung. Thuong thi cac giai thuat nay duoc sir dung cho tdi wu
héa. Trude khi giai bai toan con, giai thuat Quy hoach dong s& cé gang kiém tra két qua
Clia cac bai toan con da duoc giai trude d6. Cac 101 giai cua cac bai toan con s& dugc két
hop lai dé thu duoc 1oi giai ti vu.

Do d6, chiing ta c6 thé noi rang:

e Bai toan ban dau nén co thé dugc phan chia thanh céc bai toan con goi nhau nho
hon.
toan con.

e Giai thuat Quy hoach dong sir dung phuong phap luu trir (Memoization) — tac la
chung ta Iuu trix 10i giai ciia cac bai toan con da giai, va néu sau nay ching ta can
giai lai chinh bai toan d6 thi ching ta c6 thé lay va sir dung két qua di duoc tinh
toan.

So sanh

Giai thuat tham lam va giai thuat qui hoach dong

Giai thuat tham lam (Greedy Algorithms) 1a giai thuat tim kiém, lya chon giai
phép t6i wu dia phuong & mdi budc véi hi vong tim dugc giai phap tdi uu toan cuc.

Giai thuat Quy hoach dong tdi vu hoa cac bai toan con géi nhau.

Giai thuat chia dé tri va giai thuat Qui hoach dong:

Giai thuat chia dé tri (Divide and Conquer) 1a két hop 101 giai cua cac bai toan con

dé tim ra loi giai cta bai toan ban dau.



Giai thuat Quy hoach ddng st dung két qua cua bai toan con va sau d6 cb ging toi
uu bai toan 16n hon. Giai thuat Quy hoach dong su dung phuong phap luu trix
(Memoization) dé ghi nhé két qua cua cac bai toan con da dugc giai.

Vi du giai thuat Qui hoach dong

Duéi day 1a mot s6 bai toan c6 thé duoc giai bai s dung giai thuat Qui hoach

dong:

Day Fibonacci

Bai toan thap Ha Noi (Tower of Hanoi)

Bai toan ba 16

[ J

Giai thuat Quy hoach dong c6 thé dugc st dung trong ca hai phuong phép Phén tich
(Top-down) va Qui nap (Bottom-up). Va tat nhién 1a néu dua vao vong doi lam viéc cua
CPU thi viéc tham chiéu t&i két qua caa 1o giai trude d6 1a it ton kém hon viéc giai lai

bai toan.



