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Phan 1

Y twdng quy hoach déng
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Top-down vs Bottom-up

Inductive Procedures Deductive Procedures
(Bottom-Up Approach) (Top-Down Approach)

A Start with Upper Level Evaluation,
e.g. Determine Failure Mode of

Upper Level Functions

puERALN FZEWWNG
Floww dovwn causes

Determine Failure Modes of Lower Level
Components
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Top-down

Fibo(5)

Fibo(4) Fibo(3)
Fibo(3) Fibo(2) Fibo(2) Fibo(1)
Fibo(2) Fibo(1) | Fibo(1) | Fibo(0) || Fibo(1) | Fibo(0)

Fibo(1) | Fibo(0)
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Bottom-up

Fibo(1) | Fibo(0)

Fibo(2) Fibo(1) || Fibe{d) | Fibe(0) || Fibe(d) | Fibo(0)

Fibo(3) Fibo(2) Fibo{2) Fibe(1)

Fibo(4) | Fibo(3)

Fibo(5)/

TRUONG XUAN NAM 6



Top-down vs Bottom-up

= Top-down:
= Nhin theo huwdng tir trén xudng dudi
= Chia bai toan I&n thanh cac bai toan nho
= Ti€p cdn chia dé tri

= Bottom-up:
* Nhin theo hudng tu dudi lén trén
= Giai bai todn nho trudc
= T6 hop cdc loi gidi nhé thanh [&i gidi cda bai todn Ién

" Quy hoach dong:
* Dynamic programming (Richard Bellman, 1953)
* Thuong dung cho cac bai toan toi uu
= Nguyén tac: I&i gidi tdi wu cla bai toan 1&n sir dung két qua toi

wu cua bai todn con
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Phan 2

Bai todan doan con |&n nhat
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Bai todn doan con I&n nhat

= D3 gidi thiéu tir ngay budi hoc dau tién
* Choday A=(a,, a,...a,4, a,), tim doan con (day con lién
ti€p) trong A cd tdng cac phan tlr 1a I&n nhat
= Giai:
= D3t S, la tong I&n nhat cha doan con két thic tai a,
= K&t qua can tim = max(S;, S,,...S..1, S,,)

" Tinh S;:
‘S =
Lo Jax néu S,_, <0
“ 7 lag + Sp_qy nfuSi,_; >0

= Quy hoach déng: tinh gia trj S, s& dung két qua tinh S,
= Cai d5t: dé
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Phan 3
Bai toan day con chung dai
nhat
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Bai toan day con chung dai nhat

" Longest common subsequence (LCS)
* Cho2dayA=(ay, a,...a,,4,3,)vVaB=(by, b,,...b ., b)
= D3y con = d3y duoc lap ra tir ddy cha bang cach chon 13y
mot s6 phan tl&, gilr nguyén thi tv
= Khdng nhat thiét phai lién tiép
= C6 thé khdng chira phan tir nao
= D3y con chung cua A va B: la ddy con ciaca Ava B
= Can tim: d3y con c6 nhiéu phan t&r nhat (dai nhat)
= Vidu:
= A=(3,1,2,0,4,3) B=(1,2,3,4,3,2,1)
= KQ=(1,2, 4, 3)
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Bai toan day con chung dai nhat

: Ham S(p, q) tra vé do dai cha day con chung dai nhat cﬂ
A, =(ay, ay... @, 4, @) va B, = (by, by,... by 4, be)

= Nhu vay viéc cua chung ta la tinh S(m, n)
= Cong thire tinh S(p, g) nhu thé nao?

(0 néup =0hoacq =0
S(p,q)=<S(p—1,q—-1)+1 néu a, = b,
Kmax{S(p -1,9),5(p,q — 1)} néua, * b,

" Hai cach tinh:
= Top-down: tinh tir S(m, n) tr& di, chia nho dan bai toan
= Bottom-up: tinh tir nhd tang dan kich ¢ cho dén S(m, n)

= S&r dung bd nh& dé lwu lai cac gid tri da tinh toan
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Phan 4
Bai todn dém s6 day con cé
tong cho trudc
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PE&m sb day con cd tdng cho trudc

= Bai cla budi trudc, gid hay thir gidi né bang ki thuat quy
hoach dong
= Cho sO nguyén Sva day A =(ay, a,,... a4, a,).
= H3y dém xem cd bao nhiéu day con clia A cé tong cac
phan tlr dung bang S
= \idu:
= S=7
= A=(1,7,6, 3, 3)
= Két qua: 3 day
*7=1+3+3

+7=1+6
+7=7

TRUONG XUAN NAM 14



PE&m sb day con cd tdng cho trudc

= Ham F(S, n) = s& day con cla A cé tdng dung bang S
= CO hai loai day:
= Day con khdng chira a,.;:
* Dém s6 ddy con clla A = (ay, a,,...a.,, a,,) c6 téng bang S
* Chinh la F(S, n-1)
= Day con cochwraa,:
* Dém s6 ddy con cla A = (ay, a,,... a.,, a_,) c6 téng bang S-a_
* Chinh la F(S-a,, n-1)
= Suy ra: F(S, n) = F(S, n-1) + F(S-a,,, n-1)
= S&r dung bd nhé dé lwu lai cac két qua da tinh todn

= Tam thoi han ché a, > 0, |01 giadi tong quat céc ban tu tim
hiéu nhu 1a bai tap
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Phan 5

Bai todn xép ba 16
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Bai todn xép ba 16

= Bai toan cai tui, knapsack problem,...
= C6 N d6 vat, do vat thir i cé trong lwgng a. va gia tri b..
H3y chon ra mot s6 d6 vat cé tong trong lwong téi da la
W va cé tong gia tri I&n nhat.
= Gijai thiét cac tham s6 déu nguyén duong:
" A=(ay, a,,... ay.y, Ay)
= B=(by, b,,... by, by)
= W
= Ham f(k, h) Ia phwong an tdi wu (tdng gid tri Idn nhat)
trong trwong hop s& dung k doé vat dau tién va gidi han
tong trong lwong la h

= Nhu vy ta can tinh f(N, W)
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Bai toan xép ba |6

= Ham f(k, h) I3 phwong an t6i wu (tdng gid tri I&n nhat)
trong truong hop st dung k dé vat dau tién va gidi han
tong trong lwong la h
= O phuong an téi wu cda f(k, h) cé 2 tinh huéng xay ra:
= C6 st dung do vat tha k*: f(k, h) = f(k-1, h-a,) + b,
= Khong st dung do vat tha k: f(k, h) = f(k-1, h)
= Nhu vay f(k, h) = max { f(k-1, h), f(k-1, h-a,) + b, }

= Trién khai:
= Top-down: viét dé quy ti trén xudng
" Bottom-up: tinh tw dudi Ién
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Phan 6

Phan tich vé quy hoach dong
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Tom lugce vé quy hoach dong

= C6 2 nguyén tac co ban:

* Phuwong an toi wu clda bai todn I&n dua trén két qua toi uu cla
turng bai toan con

= S dung bd nhé dé lwu lai k&t qua tinh todn, tranh phai tinh lai
= Cai dat:
= Top-down: dé quy cé nhd, tinh tir bai todn I&n gidam dan xudng
= Bottom-up: vong lap, tinh tir bai todn nho tang dan lén
" Thwong co 2 loai bai toan:
= Bai todn dém (tim so lwong ciu hinh)

= B3i todn toi wu (tim cadu hinh min, max, max cdia min, min cua
max,...)
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U'u diém cta quy hoach déng

= Nhanh

= \/iét m3a don gian

= \/iét dé quy thich hop vdi tu duy top-down nhung
thuvong chay cham hon

= Bottom-up chay nhanh hon nhwng déi khi tinh thura
khong can thiét

= Danh d6i bd nhd 18y téc d6
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Nhuwoc diém cha quy hoach déng RALcop

:\\ - ”/. .

= Hau hét cac van dé gidi duoc bang quy hoach dong Ia bai
giadi bang chia dé tri

= Nhung khdng phai bai chia dé tri nao cling gidi duoc
bang quy hoach dong

= Néu so bai todn con tang qua nhanh, quy hoach ddong sé
khong kha thi

= Thich hop vdi xt ly s nguyén hon la sé thuc

= Poi hdi moi bai todn con phai dugc giai tdi wu
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Bai tap

1. Cho day s6 nquyén A = (a, a,,... a,_, a ). Hay tim day con
khong giam dai nhat ctia A.
» D3y con ma phan tir ditrng sau khong bé hon phan ti ditng truweéee
» Nhiéu phan tir nhat
2.Cho 2 xau ky tw A va B. Puoc phép thuc hién cac thao tac
sau trén xau A:
- Chén mot ki tw bat ki vao vi tri nao dé
- X6a mot ki tw & vi tri bat ki
- Thay thé mét ki tw & vi tri nao dé bang mot ki tw khac
Tinh s6 thao tac it nhat dé bién doi tir A thanh B.
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Bai tap

3. Mot lwéi 6 vudng M x N, trén moi 6 vudng cé dién mot gia
tri nguyén la chi phi phai tra dé cé thé di qua 6 do.
Mot robot di chuyén xuyén qua
et 6 tir trén xuéng dwdi. Robot 7{} i,/
- 3 '
3 4
! X
4 %

S

h

cO thé bat dau & bat ki 6 nao ctla
dong dau tién, sau dé chi c6 thé

di xuéng mot trong cac 6 & dong
dwdéi chung canh hodc dinh véi 6
hién tai.

Tim phwong an di chuyén cé6 chi phi toi thiéu.
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