THUAT TOAN UNG DUNG

Tiép can Chia dé tri



NoO1 dung

Y twong chia dé tri

Bai toan tinh gia tri da thic

Bai toan thap Ha NOi

Bai todan dém s d3y con cé tong cho trudc
Phan tich vé chia dé tri

Bai tap
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an 1

Y tuong chia dé tri
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Y tudng chia dé tri

Ngudi cha bén... Bon ngudi con cung noi...
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Y tudng chia dé tri

= Bai hoc tr cudc séng: chia nho bé diia dé dé bé hon
= Y twdng co ban: chia nhéd bai toan I&n thanh cac bai toan
con dé cd thé tim i gidi dé dang hon
= Tinh nhanh a®:
* Tinh x = ab/2
= Tinh ab=x * x néu b chan
" Hodcab=x*x*a néublé
= Chu y: déy van chua phdi cdch tinh nhanh nhét
= Sap xép tron:
* Chia day lam hai day con
= S3p xép hai day con
= Tron hai ddy con d3 sap lam mot

TRUONG XUAN NAM



Y tudng chia dé tri

= S3p xép nhanh:
= Chon ngau nhién mét gia tri m
= Chia day thanh hai nra:
* M6t ntra dau nhd hon m
* MOt ntra sau l&n hon m
= S3p xép nilra dau
= S3p xép nlra sau
= Tim kiém nhj phan:
= Chia mién tim kiém lam hai
= Chon mién tim kiém phu hop
= Gan nhu 100% cac bai chia dé tri dat nén tang trén 10i
viét dé quy
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Phan 2

Bai toan tinh gia tr1 da thirc
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Bai toan tinh gia tr1 da thirc

Cho da thic P, (x) = agx" + a;x™! + ... + a ;X + a,
Nhap cac gia tri ay, a;,... a, va X, tinh gia tri P,(x).

Giai bang chia dé tri:

- Po(x) = ag

- Pn(x) — Pn—l(x) * X+ dp

Viét bang dé quy?

Chuyén doi tuong (ing sang vong |3p?
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Phan 3

Bai toan thap Ha N1
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Bai toan thap Ha N1

C6 3 coc go va N miéng gd tron ¢ ban
kich tir nhd dén 16n.

Ban dau tat cd N miéng go dit chdng
lén nhau & coc sO 1 theo thd tu nhd &
trén I6n & dudi.

H3y chuyén N miéng go nady sang coc 3.

Piéu kién:
= M0&i lan di chuyén dugc 1ay mét miéng go
tu coc nay dat sang coc khac
: Ta| Mol thdl diém: trén cling mdt coc thi

mieng go & trén bao g|0 cung co6 ban
kinh nhd hon miéng go & dudi
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Bai toan thap Ha N1

= Tiép can chia dé tri, chia vin dé thanh 3 van dé con

= Chuyén n miéng tlr coc A qua trung gian B sang coc C:
» Chuyén n-1 miéng tlr coc A qua trung gian C sang coc B
= Chuyén miéng th ntlr A sang C
= Chuyén n-1 miéng tlr coc B qua trung gian A sang coc C

-
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Phan 4
Bai toan dém so day con co
tong cho truoc
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DPEém s6 day con co tong cho trudce

Cho s6 nguyén S va day A = (a;, a,,... a,.4, a,) gom
toan cac so tu nhién.

H3y dém xem cé bao nhiéu d3dy con clia A cé tong cac
phan ti dang bang S.
Vi du:
S=7
A=(1,7 6 3, 3)
Két qua: 3 day
(=1+3+3
=1+0
7 =7
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Pém sO day con ¢o tong cho trudce

= Tiép can chia dé tri

= Ham dém s6 day con clia A = (a,, a,,... a4, a,) CO toNg
bang S 1a F(S, n)
= CO hai loai day:
= D3y con khéng chira a,:

* DEm s6 day con cla A = (ay, a,,... @, a.4) €O téng bang S
e Chinh la F(S, n-1)

= D3y con cé chwra a,:
* DEm s6 day con clia A = (a, a,,... @, a,4) €O tdng bang S-a_
* Chinh la F(S-a,, n-1)
= Suy ra: F(S, n) = F(S, n-1) + F(S-a,,, n-1)

= L& gidi nay cham do bung n6 t6 hop, cach khac phuc?
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Phan 5

Phan tich vé chia dé tri
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Tom lugc ve tiep can chia de tr

= Théng thuwong gdm 3 budc:
= Chia: phan chia van dé I&n thanh cac van dé nho hon
= Trj: tim |&i gidi cho tirng van dé con
* Hodc ti€p tuc chia nhod néu kich ¢& clia van dé van 1én
* Hodc tim |oi gidi truc tiép néu kich c& clia van dé du nhé
= Giai: két hop i gidi tir cdc van dé nho thanh loi gidi cia van dé
ban dau
* Thwong dé dang cai dit bang dé quy

= Bién thé: gidm dé trj (decrease and conquer)
= Giam dan quy md van dé xudng cho dén khi dd nho
= Dé dang cai dat bang vong lap (thay vi dé quy)
= Vi du: tim kiEm nhj phan

TRUONG XUAN NAM 16



Uu diém cua chia dé tri

= Thich hop véi xtr ly song song:

= Cacvan dé con dbc lap cé thé dugc xir ly song song vdi nhau
thay vi tuan tu

» Loithé vé toc do néu tan dung duoc cac hé thong da nhan,
hodc tham chi la cac hé thong phan tan

= Thich hgp vdi tuv duy tir trén xudng: ti€p can chia dé tri
phu hop moét cach tu nhién vai 16i suy nghi top-down

= Dé dang chuyén dai tlr thuat giai sang ma lap trinh: dac
biét thich hop vdi cai dit bang dé quy

= Dé dang ting tdc bdi bd nhd: cac van dé con thuong hay
giong nhau, vi vay cé thé st dung bd nhd dé lwu lai cac
két qua tinh toan (dé quy cé nhd)



o=
Woe O§§

Nhuoc diém cua chia dé tri @@g\

D -t

= Pé quy thwdng cham hon (so vdi cai dat bang vong lap)

= Khdng phai van dé nao ciing cd thé chia dé tri (va nhirng
van dé nay thuong la nhirng van dé rat kho)
= Khong chia nho duoc van dé
» Chia duwoc van dé nhuwng do phirc tap khong giam
= Poi khi khéng 6n dinh: cai dat dé quy doi khi kho vwdce
lwong d6 phirc tap tinh todn, vi vy cd thé doan m3
khéng 6n dinh vé téc d6, luc nhanh [dc cham tuy thudc
vao dit liéu va cac diéu kién khac
= Khé tim va slra 16i hon: day [a nhuoc diém ¢ hiru cia m3
de quy



Mot vai thudt toan chia dé tri nodi tiéng

P \:\\ m.’:’/.

= Euclidean algorithm: Thudt toan tim wdc s chung 1&n
nhat cda hai sé ty nhién

= Binary search: Thuat toan tim kiém nhj phéan

= Quicksort: Thuat toan sap xép nhanh

= Mergesort: Thuat toan sap xép trén

= Strassen’s algorithm: Thuat toan nhan nhanh 2 ma tran

= Cooley—Tukey FFT algorithm: Thuét toan bién do6i fourier
nhanh

= Karatsuba algorithm: Thuat todn nhan nhanh 2 s6
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Phan 6

Bai tap
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Bai tap

1.Céac chudi fibonacci duoc dinh nghia dé quy nhu sau:

9,=A 9¢=B  9,=9,5+ g, (9hép 2 chudi)
Nhu vay cac chudi fibonacci sé nhu sau:

A
B
AB
BAB
ABBAB
BABABBAE
ABBABBABABBAB

Tim to thd M cha chudi tha N

2.Cho 3 s6 nguyén duong A, BvaC (co thé kha In,
dén 10°). Hay tinh gia tri biéu thic AB % C.
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Bai tap

3.Cho day A = (a;, a,,... 4,4 a,). Tim diff(A) = Chenh
léch nho nhat gia hai phan tir trong A.

Yéu cau: thiét ké gidi thudt chia d@é tri vdi db phiic
tap tinh toan cé O(nlogn).

4.Cho day A = (a, A g, a,). Mot phan ti goi la
phan tir phé bién néu né xuat hién trong it nhat mot
nua cac gia tri cua A.
Biét chac day A cé phan ti phd bién. Hay tim gia tri
cla phan ti nay
Yéu cau: thiét ké gidi thudt chia dé tri. Liéu co ton tai
giai thuat véi do phtc tap tinh toan cd O(n)?
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Bai tap

5.Cho N diém P,(x, y,) trén mat phang hay chon ra >

diém A va B trong s6 N diém dé dé khodng cach AB
la ngdn nhat co thé

6.Ban duoc yéu ciu cit day A = (al, a,..., a,) thanh K
doan con. Trong mot doan con, néu cé mot cdp so
diing sau nhé hon sb diing trudc (khéng nhat thiét
phai diing lién trudc) ban sé bi phat 1 diém. Hay tim
phuong an cat cé téng sb diém phat thap nhat.

A = (20, 50, 30, 60, 40, 100) va K = 3

cach chia 1a 20 50 | 30 60 | 40 100 (s6 diém phat 13 0)

A = (20, 50, 30, 60, 40, 100, 5, 1) va K = 3

cach chia 1a 20 50 30 60 | 40 100 | 5 1 (sb diém phat Ia 2)
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