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NOi dung

= Khai niéem de quy

= Gial thuat va chwong trinh dé quy

" Thiét ké giai thuat dé quy

" Uu nhuwoc diém cla dé quy

" MO0t sO dang giai thuat dé quy thuwdng gap

= Giai thuat dé qui quay lui (backtracking)

" MOt sO bai toan giai bang giai thuat dé quy
dién hinh

= Peé quy va guy nap toan hoc




Muc tiéu

Trang bi cho sinh vién cac khai niém va céach
thiét ké gidi thuat dé qui, gidi thuat dé qui quay
lui.

Gidgi thi€u mot sO bai toan dién hinh dugc giai
bang giai thuat dé qui.

Phéan tich uu va nhuoc diém khi st dung giai
thuat dé qui




Khai niém vé dé qui

“*Pé quy: Pua ra 1 dinh nghta c6 su dung chinh
khai niém dang can dinh nghia( quay vé).
“Vidu
" Ngwi = con cua hai nguwoi khac.
" Trong toan hoc:
e SO tw nhién: 0 la s6 tw nhién, n Ia s tw nhién néu
n- 1 la sO tw nhién
* Ham n!

<*Khai niém vé dé




Gidi thuat va ham dé quy

Giai thuat dé quy

= Néu bai toan T dwoc thwe hién bang |0 giai
cla bai toan T ' c6 dang gidong T la I&i giai dé
quy

" Giai thuat twong trng voi loi giai nhw vay goi
la giai thuat dé quy.

Ham dé quy




Giai thuat dé quy

Vi du: Xét bai toan tim mot tu trong quyén tur
dién:

If (tr dién la mot trang)
tim twr trong trang nay
else {
M& tir di€n vao trang “gitra”
_Xac dinh xem ntra nao cua tw dién chlra ttr can
tim;
if (ttr d6 nam & nira trwwée)
tim tir d6 & ntra trwdc
else timtw dé & nira sau.




“*BPé quy phan thanh 2 loai :
" Pé quy truc tiép:
= Pé quy gian tiép (Twong ho):

-
A0 B() A() B()




Cai dat ham dé quy

“* Ham dé quy vé ca ban gom hai phan:
" Phan co s& (Phan neo):
" Phan dé quy:




Cai dat ham deé quy (tt)

<*Cau tric ham dé qui nhu sau
If (suy bién)
<Giai quyét trwong hop suy bién>;
Else
{ <tién xtr ly dé qui>;
<Goi dé qui> ;
<Xt ly hau dé qui>;

}




) Mot s6 dang giai thuat dé quy

don gian thuong gap

“ Dé quy tuyén tinh. Ham dé qui tuyén tinh dang:

P (<tham s6>)

{

if (diéu kién dirng)

{
<X ly tredng hop neo>

}

Else

{

<Thyc hién moét s6 céng viéc (néu co)>
P(<tham s6>);

<Thuc hién mét sé cbng viéc (néu co)>

}




) Mot s6 dang giai thuat dé quy

don gian thuong gap (tt)

“Vidu 1:Ham Fact(n) tinh s6 hang n cta day n!,
dinh nghia nhu sau:

= fact, =1;
= f,=n*act, ;. (n>=1)

longint Fact(int n)
{
If (n==0)
return 1;
else
return n*Fact(n-1);




< J Mot s6 dang giai thuat dé quy

don gian thuong gap (tt)

<* Pé quy nhi phan.
P (<tham so>)

{

if (diéu kién dirng)

{
<Xt ly trwrdng hop neo>

}

Else

{

<Thuwc hién mét sé cbng viéc (néu co)>
P(<tham s6>);

<Thuc hién moét sé cbng viéc (néu co)>
P(<tham s6>);
<Thuwc hién moét s6 céng viéc (néu co)>

}




< J Mot s6 dang giai thuat dé quy

don gian thuong gap (tt)

“*Vidu 1: Tinh s6 hang th( n cla day Fibonaci duoc
dinh nghta nhu sau:
= f,=1,=1;
. fn = fn-l t fn-2 ’ (n>1)

int Fibo(int n)
{
if(n<2)
return 1;
else
return (Fibo(n -1) + Fibo(n -2)) ;
}




MOt s6 dang gidi thuat dé quy

gian thuona gap (it

\/

< Pé quy phi tuyén.

P (<danh sach tham s6>) {

for (inti=1;i<=n; i++)
{
<Thyc hién mot s6 cdng viéc (néu co)>
if (dieu kién dirng)

{

<Xt ly trwo'ng hop neo>

}

else

{
<Thuc hién mot s6 cong viéc (néu c6)>
P (<danh sach tham s6>);

}




-- ‘) Mt sé dang giai thuat dé quy

don gian thuong gap (tt)

< Vidu : Cho day {X } xac dinh theo cong thuc truy hoi :
= X, =1;X =n2X,+(n-1)2X, +...+22X ,+ 12X

Int X(intn) ;

{if(n==0)return 1,

else

{inttg=0;

for (inti=0;i<n ;i++)tg = tg + sqr(n-i)*X(i);
return (tg) ;

}




Mot s6 dang giai thuat dé quy

don gian thuong gap (tt)

< Pé qui tuwong ho:

:// khai bao nguyén mau
P1(<danh sach tham s6>)

{
<Thuwc hién mot sé céng viéc (néu cd)>
...P2 (<danh sach tham s6>);
<Thuc hién mot sé céng viéc (néu cd)>
}
P2 (<danh sach tham s0>)

{

<Thwc hién mo6t sé céng viéc (néu cd)>
P1 (<danh sach tham s6>);

<Thuc hién mot sé céng viéc (néu co)>




< J Mot sd dang giai thuat dé quy

don gian thuong gap (tt)

< Vidu: Tinh s6 hang th( n cda hai day {X }, {Y,} dugc dinh
nghia nhu sau:

. xo :Yo =1; Xn = Xn-l t Yn-l; (n>0) ; Yn = nZXn-l + Yn-l; (n>0)

long TinhYn (int n)
long TinhYn(int n); {
long TinhXn (int n) if(n==0)
{ return 1;
Ty return n*n*TinhXn(n-
f(n==0) 1) + TinhYn(n-1);
return 1; }
return TinhXn(n-1) + TinkYn{n=1J;

}




Thiét ké gidi thuat dé qui

Dé xay dung giai thuat dé quy, ta can thuc hién
tuan tu 3 n6i dung sau :

" Théng s6 hoa bai toan .

" Tim céac trwong hop neo cung giai thuat giai
tirong rng .

* Tim giai thuat giai trong tro'ng hop tdng quat
bang phan ra bai toan theo ki€u dé quy.




Uu va nhuoc di€m cua dé qui

Uu di€m cua dé quy

= Sang sla, dé hiéu, néu rd ban chat van deé
" Tiét kiém th&i gian hién thwe ma nguén
Nhuoc di€ém cua dé quy

" Ton nhiéu bd nhd, thoi gian thwc thi lau

" Mot s6 bai toan khdng co 101 giai dé quy




< J Mot sO bai toan giai bang giai

thuat dé qui dién hinh
“*Bai toan Thap Ha Noi
“*Bai toan chia thudng




Bai toan thap Ha Noi




Bai toan thap Ha Noi
Bai toan thap Ha ndi : n dia
= Moi lan chi di chuyén mot dia
= Pia I&n ludn nam duwdi dia nho
" buoc phép stir dung mot coc trung gian
" Ky hiéu
* A: coc nguodn

* B: coc trung gian
e C: coc dich |
C

A

o




Bai toan thap Ha Noi

" Trwong hopn=1
* Chuyén tir A sang C
" Trweong hgpn>1
e Chuyén (n-1) dia tir A sang B, C trung gian
e Chuyén diantlr A sang C
* Chuyén (n-1) dia tir B sang C, A lam trung gian




Bai toan thap Ha Noi










Bai toan thap Ha Noi

A0 C (B trung gian)










Bai toan thap Ha Noi

Void HANOI(int n, char A,B,C){
if (n==1)
cout << “chuyén dia tU” << A <<“sang’<< C
else {
HANOI(n-1,A,C,B);
HANOI(1,A,B,C);
HANOI(n-1,B,A,C);




Bai toan chia thudng

Tim sO cach chia m phan thudng cho n doi tugng
hoc sinh gidi ¢ th(rtu 1, 2, ..,n. thda nguyén tac
" Hoc sinh A qidi ho’p hoc sinh B, thi s6 phan thuwdng cua A
sé lon hon hoac bang B
= Tat ca m phan thwdng déu chia hét cho hoc sinh
= Ham Part(int m,n) la sé cach chia

* Néu m =0, c6 1 cach chia, tat ca hoc sinh déu c6 0 phan
thuwdong
* Néu n = 0, khdng c6 cach chia nao ca




Bai toan chia thudng

Khi m < n, thi c6 n-m hoc sinh cudi khdng c6

ohan thuwdng, Part(m,n) = Part(m,m)

Khi m>n, ta xét hai trwong hop

e Khi hoc sinh cudi cung khéng nhan duwoc phan
thuwdng nao, dé dé Part(m,n) = Part(m, n-1)

* Khi hoc sinh cudi cung nhéan dwoc it nhat 1 phan
thuwdng, do dé sb cach chia la Part(m-n, n)

* Tom lai m > n, c6 Part(m,n) = Part(m, n-1) +
Part(m-n, n)




Bai toan chia thudng

int PART(intm , intn )

{

If(m==0)return 1;

else

If (n==0) return O ;

else

if(m < n) return (PART(m, m)) ;
else

return (PART(m,n-1)+ PART(m-n,n));




(g

4

Phuong phap quay lui
(back tracking)

Dac trung : la cac budc hudng t6i 16i gidi cudi cung
cua bai toan hoan toan dugc lam thu.
Tai moi budc
= Néu cé mét lwva chon duwoc chap nhan thi ghi nhan lai lva
chon nay va tién hanh cac budc thir tiép theo.

" Nguoc lai, khong co lwva chon nao thich hop thi lam lai
buéc truvde, x6a bo sw ghi nhan va quay vé chu trinh thir
cac lwa chon con lai




.- ‘). Phuong phap quay lui

(back tracking)
“*M06 hinh bai toan:
= Tim X=(X,, X,, ..,X,) thoa B.
= Pé chira loi gidi X, ta phai dwng dan céac
thanh phan Ioi gidi x




Phuong phap quay lui

(back tracking)

Phuong phap: Ta xay dung x,, X,, ..,X. theo cach
sSau
= Pau tién, Tap T, cac rng clr vién c6 thé la thanh phan
dau tién cua vecto nghiém chinh la x,
= Chonx, T,
" Gia slr, da xac dinh duwoc k-1 phan tir dau tién cua
day do la x,, X,, ..,X.,. Can xac dinh phan tir ké tiép x,
= Xac dinh T, la tap tat cA cac rng vién ma x, co thé
nhan dwoc, cé hai kha nang




(g

4

Phuong phap quay lui
(back tracking)

>Néu T, khong rong, ta chon x, T, va ta c6 duwoc
nghiém bd (x,,X,,...,X.,X.), dong thoi loai x, da chon
khoi T,. Sau do ta lai ti€p tuc mo rong bd (x,,x,,
...,X) bang cach ap dung dé quy tha tuc m@ rong
nghiém.

»>Néu T, rong, t&c la khéng thé mé rong bd (X,,X,,
X X1), thi ta quay lai chon phan t&¢r moi X,
trong T, , lam thanh phan th& k-1 cta vecto nghiém

Chu y: phai c6 thém thao tac “Tra lai trang thai
cl cho bai toan” dé ho trg cho budc quay lui




< J Phuong phap quay lui

(back tracking)
Thu(k) {
iIf (k==n) <ghi nhan bd gia tri moi>
else

for (j=1 - n)// MGi jthubc tap T,
if (j chap nhan duoc){
<Xac dinh x, theo kha nang j>
<Ghi nhan trang thai moi>
Thu(k+1);
<Tra lai trang thai cli cho bai toan>;




o Phuong phap quay lui

4 (back tracking)

Quan tam:

= Lam thé nao dé xac dinh dwoc tap T,, trc la
tap tat ca cac kha nang ma phan ti&r thir k cta
day x,, X, ..,Xx_ c0O thé nhan

= Khi da c6 tap T, dé xac dinh x,, thay rang x,
phu thubc vao chi s6 j ma con phu thudc vao
X1y Xop eer X g




-’, Bai toan: Liét ké tat ca cac hoan vi
&

cua n so tu nhién dau tién

Pat N= {1, 2, ...n}. Hoan vi cla n so tu nhién dau

tién la moét bd x[0], x[1],..,x[n-1]. Trong dé x[i]  X]]],
jvax(] {0.n-1}.

T, = N, gia su da xac dinh dugc x[0], x[1], .., x[k-1].

khi d6, T, = {1..n}- {x[0], x[1], .., x[k-1]}-

Ghinh&tap T, , k = 0..n-1, ta can st dung mot mang

b[0..n-1] la céc gia tri 0, 1 sao cho b[i] = 1 khi va chi
khi i thudc T,




Bai toan: Liét ké tat ca cac hoan vi

cua n sO tu nhién dau tién

Thu(int k){
If (k== n) inkq();
else
for (int j=1; |<=n; j++)
it (B[])
{
X[k =1;
b[i] = 0;
Thu(k+1);
b[j] = 1;
}

int main()

{
b[j]=1;//j=1..n-1
Thu (0);

return 0;




Liét ké day nhi phan do dai n

<*Chu0i nhi phan do dai n cé dang x[0], x[1],..,X[n-
], bat B={0,1}

< T.=B, Gia st da xac dinh dugc x[0], x[1], .., x[k-
. Thayrang T, = B

| R

A




Liét ké day nhi phan do dai n

int X[20] ;
Int n, d;
void Thu(int k)
{
If (k==n) inkq();
else
for (intj = 0; j <=1; j++)
{
X[K] = J;
Thu(k+1);
}




Bai toan 8 quan xe

< Sap x€ép 8 quan xe trén
ban co 8x8 sao cho ching
khéng ‘an’ lan nhau
(moi hang, moi cot, cé dung
mot quan)




SEIRGERRETELDC

< Dat quan xe th(ri vao cOt
th'r j sao cho né khéng bi
‘an’ bai i-1 quan xe hién
co trén ban co

<* MOi hang chi c6 1 quan xe,
Nén viéc chon vi tri quan
xe th&'i, chi nam trén
hang |




Bai toan 8 quan xe

“*Qui udc x]i]: chi quan xe th&ri nam & hang i

“X[i] = j, quan xe th(ri dat 6 cOt |

D€ quan xe i (hang i) chap nhan coOt j, thi cot |
phai tu do.




Bai toan 8 quan xe

Cot |

Hang |




Bai toan 8 quan xe

“* Do do6 ta sé chon cac mang Boole 1 chiéu dé
bi€u dién céc trang thai nay
" a[j] =1 : Cb6 nghia la khéng c6 quan xe nao o
cOot J.
"1<=1,] <=8




Bai toan 8 quan xe

int x[8], a[8],

“* V@i cac dir liéu da cho, thi Iénh dat quan xe sé
thé hién bdi :
" X[i] = J. dat quan xe th i trén cot j.
" a[j] = 0: Khi dat xe tai cOt |




Bai toan 8 quan xe

“*Lénh doi quan xe la
“a[j]=1;//cotjtwdo

< Con diéu kién an toan 1a 6 ¢6 toa do (i,j) nam 4
cOt chua bj chiém:

" @] ==1)




Bai toan 8 quan xe

Thu (i){
If (i >8)
Xuat (X)
else
for(j=1;)<=8;j++)
if (afj]) {
x[i] = J;
afi] = 0;
Thu (i+1);
a[j]=1

}
}




beé quy va quy nap toan hoc

“*DUng dé quy dé gidi cac bai toan truy hoi

“*Dung quy nap toan hoc d€ ching minh tinh
dang dan, xac dinh d6 phuc tap cua giai thuat
de quy
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