PE QUY VA PANH GIA

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

Thuat toan dé quy
* Lamé rong co ban nhat cta khai niém thuét toan.
 Tu tudng giai bai toan bang dé quy 1a dwa bai toan
hién tai vé mot bai toan cing logi, cing tinh chat
(ddng dang) nhung & cdp dé thdp hon, qué trinh nay
tiép tuc cho dén khi bai toan dugc dua vé mot cép do
ma tai d6 c6 thé giai duoc. Tir cip do ndy ta lan nguoc
dé giai cac bai toan ¢ cip do cao hon cho dén khi giai
xong bai toan ban dau.
* Vidu:
— dinh nghia giai thtra: n!=n*(n-1)! véi 0!=1
— Day Fibonacci: f=1, f;=1 va f =f_+f , Vn>1
— Danh séach lién két.
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* Moi thuét toan dé quy gom 02 phan:

— Phén co s6:
La cac truong hop khong can thyc hién lai thuat
toan (khong yéu géu goi d¢ quy). Néu thuat toan d¢
quy khong c¢6 phan nay thi sé bi 1dp v6 han va sinh
161 khi thyc hién. D61 luc goi la truwong hop dung.

— Phén dé quy:
L‘é. phan trong thuat toan c6 yéu 9§u goi gié quy, yéu
cau thuc hién thuat toan & mot cap do thap hon.
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Cac loai d¢ quy

C6 03 loai d¢ quy:
1. D¢ quy duoi:
La loai d¢ quy ma trong mot Cé.p dé quy chi co duy
nhat mdt 101 goi1 dé quy xuong cap thap.
Vi du:
i.  Tinh giai thtra
giaiThua(int n){
if(n==0)
giaiThua = 1;
else giaiThua= n*giaiThua(n-1);
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ii. Tim kiém nhj phan
int searchBinary(int left,int right, intx){
if(left<right){
int mid=(left+right)/2;
if(x==A[i])return i,
if(x<A[i])return searchBinary(left,mid-1,x);
return searchBinary(mid+1,right,x);

}
return -1;

h

1i1.  Phan tich mot s6 nguyén ra thira s6 nguyén t6 (Bai
tap)

Pham Thé Bao

2. B¢ quy nhanh
La dang d¢ quy ma trong qua trinh dé¢ quy, 101 goi dugc
thuc hién nhiéu lan.
Vidu:
i.  Thap Ha noi.
ii. Liét ké tat ca hoan vi cta n phan tir khac nhau.
Thuat toan:
Xét tit ca cac phan tir a, voi i=1..n
Bo phan tir a; ra khoi diy s6
Ghi nhan da iy ra phan tir a
Hoén vi (Diy s6)
Pura phén tir a; vao lai day sb
Néu (Diy s6) rdng thi thtr tu cac phan tir dwoc l4y ra chinh 1a
mot hoan vi
iii. Bai toan tdé mau (floodfill)
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3. Pé quy hd tuong
La dang d¢ quy ma trong d6 viéc goi cO xoay
vong, nhu A,goi B, B goi C, va C goi A. Day la
truong hop rat phuec tap.
Vi du:
1.  DPuong Hilbert
i1. DPuong Sierpinski
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Cac phuong phap khu dé quy

1. Vong lap
2. Bang stack
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Thanh 1ap phuong trinh dé quy

« Phuong trinh dé quy 13 mot phuong trinh biéu dién moi
quan h¢ gitra T(n) va T(k). V&1 T(n) 1a “thoi gian™ thuc
hién chuong trinh véi kich thude dit liéu nhap 1a n, T(k)
1a “thoi gian” thyc hién chuong trinh voi1 kich thudc div
liéu nhap la k, k<n. Dya trén chuong trinh d¢ quy ta sé
thanh 1ap phuong trinh dé quy.

« Dang tong quat ctia phuong trinh dé quy:

C(l’l) * C(n) “th®i gian” thyc hién chwong trinh (hng voi
T'(n)=

trwdng hop dé quy dirng.
F(T(k)) + d(l’l) * F(T(k)) ham xac dinh th&i gian theo T(k).
« d(n) thira sb hang
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Vi du: phuong trinh d¢ quy cua bai toan giai thua.

* Go1 T(n) 1a “thoi gian” tinh n giai thura thi T(n-1)
la “thot gian” tinh n-1 giai thura.

* Trong truong hop n=0 thi chi c6 01 1énh gan nén
ton O(1) = T(1)=C,.

*Trong truong hop n>0, phai goi dé quy
giaiThua(n-1) nén ton T(n-1), sau khi c6 két qua
phai nhan két qua voi n va gan lai vao giaiThua.
Thoi gian dé thuc hién phap nhan va gan 1a hang
C,.
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Vay ta co .
néu n=0

i
T'(n)= y
IT'(n=1)+C, néun>0
Vi du: Phuong phap MergeSort
Chia ddy ban dau thanh 2 diy gan bang nhau.
Chia dén khi nao chi con mét phan tir thi dimg chia.
Tron céac ddy lai thanh ddy hoan chinh duoc sap xép.
Ly luan tuong tu ta co:
C néu n=1

T(n)=
") 2T(g)+nC2 néu n>1
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Giail phuong trinh dé quy

1. Phuong phap truy hoi

2. Poan nghi¢m

3. Loi giai tong quat caa mot 16p cac phuong
trinh dé quy

4. Phuong phap ham sinh
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Phuong phap truy hoi

* Thay thé cac gia tri trong phuong trinh dé suy
ra T(n).

Vi du: giai phuong trinh

C, néu n=0
I'(n)= .
T'(n=1)+C, néun>0
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Ta co
T(n) =T(n-1) + C,
=[T(n-2) + C,] + C, =T(n-2) +2C,
=[T(n-3) + C,] + 2C, = T(n-3)+3C,

T(n) =T(n-1) +1C,

Qua trinh két thiic khi n-i=0 hay i=n. Khi d6
T(n) =T(0) + nC, = C, +nC, = O(n)
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Vi du: giai phuong trinh
C néu n=1

T(n)=
) 2T(g)+nC2 néu n>1

)+—C2}+nC2 = 4TG)+2nC2

)+ﬁcz}+ 2nC, = 8T(zj+3nCz
4 8

[\ N

T(n) = 2"T(§j +inC,
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qué trinh dirng khi 23 — 1 hay i=logn

= T(n)=nT(1)+nC,logn
=nC, +nC,logn
=0O(nlogn)
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Bai tap

I. T(n)=3T(n/2)+n
T(n)=4T(n/3)+n
T(n)=T(n/2)+1
T(n)=2T(n/2)+logn
T(n)=2T(n/2)+n

A

Pham

Gi1ai cac phuong trinh ¢ quy sau voi T(1)=1:
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