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CHIA PE TRI
DIVIDE AND CONQUER

Pham Thé Bao
Khoa Toan — Tin hoc
Truwong Bai hoc Khoa hoc Ty nhién Tp.HCM

No1 dung

» Ky thuat ‘quan_trong, dugc ap dung rong rai dé
thiét ké cac g1a1 thuat c6 hiéu qua.

- bé glal quyet mot bai toan kich thude n, ta chia
bai toan ndy thanh mot s bai toan con c6 kich
thude nho hon. Giai cic bai toan con nay roi tong
hop két qua lai dé duoc 10i giai ban dau.

« Nhitng bai toan con ndy ciing c6 thé duoc chia
thanh cac bai toan co kich thudc nho hon nita dé
gidi quyet Qua, trinh nay sé dua dén nhimg bai
toan ma loi giai 1a hién nhién hay dé dang thuc
hién. Ta goi nhitng bai toan nay la bai toan co so.

Pham Thé Bao
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Mot s bai toan tiéu biéu

MergeSort va QuickSort
Nhan s6 nguyén 16n
Xép lich thi ddu thé thao

Bai toan con can bang

Pham Thé Bao

MergeSort va QuickSort

e Chia tap dir li€u lam 2 tap con, qua trinh chia
dén khi chi con 01 phan tir > ding (bai toan
co s0), tong hop 2 tap con bang cach tron co
thtr ty > tap dit lidu duoc sip xép.

* Gidng MergeSort nhung can phan tir cim canh
dimg gitra dé chia thanh 2 tap con: mot tap s€
c6 cac phan tir c6 gid tri nho hon hay bang, tip
con lai s& c6 cac phan tir ¢ gia tri 16n hon.

Pham Thé Bao
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Bai toan nhan hai s6 nguyén 16n

* Trong cac ngdn ngilr 1ap trinh, kiéu dir liéu s6
nguyén déu c6 mién gia tr1 han che,
vi du: Pascal, C s6 nguyén tur 32768 dén 32767

« Khi gip ung dung can sb nguyén l6n hon
(hang chuc hay hang tram chir sb), chung ta
phai di xay dung cau trac dit liéu s6 nguyén
16m. Cac thao tac di kem la: cOng, tru’ nhan, .

. Chung ta xem xét cach nhan 02 sO nguyén 10’n
c6 1 chir sb sao cho hiéu qua.

Pham Thé Bao

 Néu chung ta dung cach nhan thong thuong,
nghia 13 timg chit s6 nhan v&i nhau roi cong lai
thi chi phi 1a O(n?).

« Ap dung k¥ thuat chia dé tri. Ta chia 02 s6
nguyén X, Y thanh cac s6 nguyén 1én c6 n/2
chit s6: X=A10"2+B va Y=C10"2+D
Vi du: A=1234 thi A=12x10? +34
Khi d6 XY = ACI10+(AD+BC)10v>+BD.
Gibéng nhu trén ta lai chia tiép tuc dé c6 bai
toan co s dé dang thuc hién.

Pham Thé Bao
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* Theo cach lam trén thi phai thuc hi¢én 4 phép
nhan cac sd nguyén 16n n/2 chit s6 (AC, AD,
BC, BD), sau d6 dung 3 phép cong cac sb
nguyén 16n n chi s6 va 2 phép nhan véi 10 va
10172 dé tong hop.

* Phép cong sd nguyén 16n can O(n), phép nhan
107 ¢6 thé thyc hién don gian bang cach thém
n chit s6 0 = ciing can O(n). Goi T(n) 1a thoi
gian nhan hai s6 nguyén 16n, ta c6 phuong
trinh d€ quy:

Pham Thé Bao

 Giai phuong trinh ta ¢c6 T(n) =
—> khong cai thién!
* Viét lai:
X.Y = AC10™+[(A- B)(D C)+AC+BD]10"+BD

Cong thirc nay chi can t1nh 3 phép nhan cua cac
s6 nguyén 16n n/2 chit s6: AC,BD va (A-B)(D-
C), 6 phép cong trur va 2 phép nhan véi 10,
Lap luan tuong tu ta c6 phuong trinh d¢ quy:

T(1)=1
T(n)=

—3 Nghiém?

Pham Thé Bao
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Nghiém cua phuong trinh T(n)=
-> cai thién hon.

Thuat giai tho:

longDigit multi2Integer(longDigit X, longDogit Y, int n){
if(n=1) then return X*Y;
A=left(X,n/2);
B=right(X,n/2);
C=left(Y,n/2);
D=right(Y,n/2);
ml=multi2Integer(A,C,n/2);
m2=multi2Integer(A-B,D-C,n/2);
m3=multi2Integer(B,D,n/2);
return (m1*10" +(m1+m2+m3)*10™2 +m3);

}

Pham Thé Bao

Xép lich thi dau thé thao

* Xét viéc xép lich thi dau vong tron mot luot
cho n doi da banh. M01 doi thi dau voi nhau,
moi doi chi dau nhiéu nhat mot tran mot ngay.
Lam sao ta Xep lich thi d4u cho sb ngay it nhat.

. Ta c6 tong s tran ddu cua toan giai la

néu n chan thi ta co thé sap n/2 cdp thi dau
trong mot ngay 4 can it nhat (n-1) ngay. Néu
n 1¢ thi ta c6 the sap (n- 1)/2 cip thi dau trong
mot ngay =2 can it nhat n ngay

Pham Thé Bao
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* Lich thi ddu 1a mot bang n dong va n-1 ¢4t va duge
danh s6 ttr 1 tro di, dong 1 dai dién cho doi thir i va cot ]
dai dién cho ngay thi dau j, 6(i,j) ghi doi phai thi dau
voi doi i trong ngay j.

+ Dung chién lugc chia dé tri: dé sap lich cho n doi, ta
sap cho n/2 dod1, dé sap lich cho n/2 ddi ta sap lich cho
n/4 d6i, ... = sap lich thi dau cho 2 d6i (bai toan co
s0).

* Tur lich thi d4u cta 2 doi, chung ta sap lich thi ddu cho
4 do1 nhu sau:

— Lich thi ddu cho 4 d6i 1a mot bang 4 dong 3 cot.

— Lich thi d4u cho 2 d6i 1 va 2 trong ngay 1 chinh 14 lich thi
dau cua 2 doi (bai toan co s0). Vay 6(1,1)=2, 6(2,1)=1.
Tuong tu cling co lich thi ddu cho 2 d6i 3 va 4 trong ngay
1: 6(3,1)=4 va 6(4,1)=3. Ta co thé thay 6(3,1)=06(1,1)+2 va
6(4,1)=06(2,1)+2.

— Lich thi d4u cua 4 d6i, ta 14y gdc trén bén trai ctia bang lap
vao cho goc dudi bén phai va lay goc dudi bén trai lap cho

gdc trén bén phai. Pham Th B8
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- Ngay 1 [ Ngay 2 | Ngay 3 | Ngay 4 | Ngay 5 | Ngay 6 | Ngay7

Do 1 2 3 4 5 6 7 8
DG 2 1 4 3 6 5 8 7
PGI 3 4 1 2 7 8 5 6
DoI 4 3 2 1 8 7 6 5
DoI 5 6 7 8 1 2 3 4
PoI 6 5 8 7 2 1 4 3
DoI 7 8 5 6 3 4 1 2
PoI 8 7 6 5 4 3 2 1

Bai tap: cai dat chuong trinh

Pham Thé Bao

Bai toan con can bang

* V6i ki thuat chia dé tri, néu bai toan ban dau
duoc thanh cac bai toan con c¢6 kich thude gan
bang nhau thi hiéu suat s& cao hon.

« Vi du: MergeSort chia 1am 2 tip con bing
nhau (n/2 phan tir - c¢6 thé sai khac 1) thi do
phtrc tap 1a O . Béi véi QuickSort, néu
phan hoach khong tét thi d6 phirc tap van 1a
O(n?), truong hop x4u nhat.

Pham Thé Bao
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