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NoOi dung

> Gidi thiéu vé lap trinh dé qui
> Phan loai cac dang dé qui
> Mot sO U'ng dung cua giai phap dé qui
> Nhirng vi du vé giai phap thay thé cho dé qui
> D0 an Iap trinh
> Cac van dé tim hiéu ma rong kién thirc
nghé nghiép
> Thuat nglr' va bai doc thém tiéng Anh
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 Khai niém
— Van dé dé quy la van dé dugc dinh nghia bang chinh
no.

« 2 diéu kién quan trong
— TOn tai budc dé qui
— Diéu kién dung
« Vi du trong bai toan trudc thi:
— Budc dé qui: S(n) = S(n—1) + n
— Diéu kién dung: S(1) = 1

2/27/2014 Khoa CNTT - PH Khoa hoc tu’ nhién 5

ik%)







Phan loai

Dé qui tuyén tinh (dé qui thong thuong va
dé qui dudi): Trong than ham cé duy nhat mot
|Gi gﬁ)l ham goi lai chinh nd6 mot cach tudng

min

Dé qui nhi phan: Trong than ham co hai IGi goi
ham goi Ia| chinh nd mot cach tuéng minh.

Dé qui  ho turong: Trong than ham nay co IGi
goi ham tGi_ham kia va bén trong than ham kia
coO I0i goi ham t&i ham nay.

Dé qui phi tuyén; Trong than ham co IGi g
ham lai chinh nd nam bén trong than vong |
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i du dé qui tuyén tinh

e TNhS(N)=1+2+..+n
—-S(n)=S(h—1) +n
~S(0) =0

long Tong(int n)
{
if (n == 0)
return O;
return Tong(n —1) + n;
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dé qui dudi

» LGi goi dé qui la thao tac cudi cung.
e TNhS(N)=1+2+..+n
—-S(n)=S(h—1) +n

~5(0) =0
long Tong(int n, int ret) // Goi ham ret = 0
{

if (n == 0)

return ret;

return Tong(n — 1, ret + n);
by
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Vu dé qui nhi phan

» Tinh s6 hang thu n cua day Fibonacy
-F(0) =F(1) =1
—-Fn)=Fn-1)+FNnh-2)n>1

long Fibo(int n)

{
if(n==0]||n==1)
return 1;
return Fibo(n—1) + Fibo(n — 2);
by
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Vi du dé qui hd tuong

» Tinh sO hang thU' n cua day sau:
-x(0) =1,y(0) =0
—x(nN)=x(n—-1)+y(nh—-1)
—y(n)=3*x(n—-1)+2*y(h—-1)

long xn(int n) {
if (n == 0) return 1;
return xn(n—-1) + yn(n - 1);
by
long yn(int n) {
if (n == 0) return 0;
return 3 * xn(n-1) + 2 *yn(h — 1);

¥
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dé qui phi tuyén

» Tinh sO hang thU' n cua day sau:

-x(0) =1
—x(n) = n2x(0) + (n-1)2x(1) + ... + 22x(n-2) +
12x(n-1)

long xn(int n) {
if (n == 0) return 1;
long s = 0;
for(inti=1;i<=1;i++)
s=s+i*i*xn(n—-i);
return s;

2/27/2014 Khoa CNTT - PH Khoa hoc tu’ nhién 12
e e — y f”\'
A e m———




Mot s6 U'ng dung
cua giai phap deé qui
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Bai toan thap Ha NJI

« MO ta bai toan
—Cb 3 cot A, B va Cva cot A hién co N dia.

— Tim cach chuyén N dia tir cot A sang cot C
sao cho:

M6t [An chuyén 1 dia
» Dia I6n han phai nam dudi.

» C6 thé sir dung cac cbt A, B, C lam cdt
trung gian.
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Cot ngudn A Cot trung gian B Cot dich C
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" Bai todn ma di tuan

+ MO ta bai toan
— Cho ban cG vua kich thudc 8x8 (64 0)

— Hay di con m3 64 nudc sao cho moi 6 chi di
qua 1 lan (xuat phat tu’ 6 bat ky) theo luat:
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% tcénti‘méu’&ng di

* Vi du tim duong di tu X dén Y (s dung
dé qui lan ngudc - backtracking)
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Mot so ('ng dul;ig khac

» Tinh cac cong thuc truy hoi

» Phét sinh hoan vi, to hap, chinh hgp

» Bai toan tim cuc tri hay tinh toan lap

» Bai toan sap x€p trén mang

» Bai toan trén ludi 6 vudng

» Bai toan phan tich biéu thiic va tinh gia tri
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Nhifng vi du veé giai phap
thay thé cho dé qui




» SUr dung vong lap dé:
— Tinh uGc so chung IGn nhat
— Phan tu thi n cua day Fibonacy

» SU dung ngan xép dé:
— Sap x€p mang su dung theo thuat toan sap
x€p nhanh (quick sort)
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Ky thugt theo doi hoat dong
cua chuang trinh d¢ qui




" Co ché& goi ham va STACK

{ {

'/\'(i); '[5'(i);

M

>

Thoi gian
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« Nhan xeét
— Luu théng tin trang thdi con d& dang moi khi
goi de quy.
— Thu'c hién xong mot lan goi can khoi phuc
thong tin trang thai trudc khi goi.
— Lénh goi cudi cung sé hoan tat dau tién.
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Tinh tich 2 chuoi sd ¢

- Y&u cau: Tinh tich 2 chudi s cuc Idn X, Y
« Gaiy:
— X = Xono1 - XX Xgy Y = Yo g Y Yqe-- Yo
—Dat X =X, 1..X, Xy=X,.1...X; = X=10"X +X,
—Dat Y =Y, .Y, Y=Y 1...Yg = Y=10"Y +Y)
= X*¥Y = 102"X.Y, + 10"(X, Y +X\ Y )+X\ Yy
va X\ Y, + XYy = X-X)(YNY )XY XYy
= Nhan 3 s0 nho han (do dai 2) dén khi
cO thé nhan dugc ngay.
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Bai toan tam hau

« MO ta bai toan
—Cho ban c@ vua kich thudc 8x8
—Hay dat 8 hoang hau Ién ban cd nay sao
cho khong cd hoang hau nao “an” nhau:
« Khong nam trén cung dong, cling cot
« Khong nam trén cung dudng chéo xubi, hgugc.
« GGi y: sU’ dung dé qui quay lui va st dung
cac mang danh dau cot, ducdng cheo Xuoi,
duong cheo ngugc.
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Tam hau — Pudng chéo xudi
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" Tam hau — Pudng chéo ngugc
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Cac van deé tim hi€u md rong
kién thu'c nghe nghigp




Do phic tap

« MOt cong cu thudng dung khi phan tich d6
phuc tap cua giai thuat dé qui la s dung
cay deé qui.

— Chiém dung bd nha: ti 1€ vai cap (chiéu sau)
cua cay dé qui (khong phu thudc s6 nut co
trén cay)

— Thdai gian chay: dém s0O tac vu can thuc hién
trén cay dé qui.
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Do phﬁ'@ tap

* Vi du bai toan thap Ha Noi:
— Chiém dung bo nhd: ti I€ v3i chiéu sau cua
cay (bac O(n) vdi n la sb dia can chuyén)
— Thdai gian chay: ti 1€ vdi sO lan thutc hién tac
vu(sonutcotréncay) =1+2+ 22+ 23 +
+ 201 = 2n — 1 (bac O(n2))
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Do phi'c
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tap

» Cach khac dé danh gid dd phuc tap 13
thanh lap phuong trinh dé qui va giai
phucng trinh nay.

* Vi du bai toan thap Ha Noi:

— Phucong trinh dé qui:

e T(N)=2T(n—=1)+1,(T(1) =1
— S dung truy hoi tinh dugc: T(n) = 2" -1
—Vay T(n) = O(n?)
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Van deé khu dé qui

» Giai thuat giai bai toan dé qui thu’dng rat
gon gang, dé hiéu nén dé chuyén thanh
chuong trinh tuy nhién ton khong gian
nhd va thai gian xur ly.

» MOt cach tdbng qua ngudi ta chi ra rang
moi giai thuat dé qui déu cd thé thay thé
bang mot giai thuat khong dé qui (bang
vong lap hoac ngan xép)
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Van deé khu dé

« Thong thuGng cac buGc xay dung chudng
trinh cho mot bai toan kho khi khong tim
dugc giai thuat khong dé qui la:

— Dung quan niém dé qui dé tim giai thuat cho
bai toan.

— Ma hda giai thuat dé qui.

— Khir dé qui dé co6 dudc mét chuang trinh
khong dé qui.
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Thugt ngi¥
va bai doc thém tiéng Anh




Thuat ngu’ tié’hg Anh

- backtracking. quay lui, lan ngugc.

« binary recursion. dé qui nhi phan.

- devide and conquer. chia dé tri.

- linear recursion: dé qui tuyén tinh.
. mutual recursion: dé qui ho tuong.
- nested recursion. dé qui phi tuyén.
- recursion: dé qui.

- recursion step. budc dé qui.

- stopping condition: diéu kién dung.
- tail recursion: dé qui duoi.
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_ ié’ng Anh

 Theory and Problems of Fundamentals of
Computing with C++, John R.Hubbard,
Schaum’s Outlines Series, McGraw-Hill, 1998.
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