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@ 5.1 Thuat toan quay lui

* Quay lui (backtracking) 1a moét chién lugc tim kiém 0
giai cho céc

< Nguoi dau tién dé ra thuat nglr nay (backtrack) la
nguoi vao nhiing nam
1950.
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@ 5.1.1 Bé quy

“ Thiduy 1: Tim thuat todn dé quy tinh gia tri a" vGi a 1a sO thuc khong
am va n 1a s6 nguyén khéng am.

<* Thuat toan dé quy tinh an.

float power (a: float; n: int);

——

if (n = 0) power(a, n) = 1
else power(a, n) = a*power(a, n-1)
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<* Thi du 2: Tim thuat toan dé quy tinh UCLN cua hai s6
nguyén a, b khong amva a < b.

5.1.1 Bé quy

** Thuat toan dé quy tinh UCLN(a, b)

int UCLN(int a, int b);
{
if (a=0) UCLN(a, b) =b
else UCLN(a,b) = UCLN(b mod a,a)
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4.1.2 Thuat toan quay lui tGng quat

* Thuat toan quay lui dung dé gidi bai toan liét ké cac cau
hinh.

» MOi cau hinh dugc xay dung bang cach xay dung ting
phan tu,

“* moi phan t& dugc chon bang céch thir tat ca cac kha
nang.
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4.1.2 Thuat toan quay lui tong quat

<+ Gid thiét cau hinh can liét ké c6 dang (x,, X,, ..., X.). Khi d6 thuat toan quay
lui thuc hién cac budc sau:

= Xét tat ca cac gia tri x, c6 thé nhan, thi cho x, nhan lan luot cac gia tri dé.
Véi moi gia tri thir gan cho x, ta sé:

= Xét tat ca cac gia tri x, c6 thé nhan, lai thir cho x, nhan lan luot cac gia tri
dé. V6i mai gia tri thir gan cho x2 lai xét ti€p cac kha nang chon x3... cu
tiép tuc nhu thé dén budc:

= Xét tat ca cac gia tri x, co thé nhan, tht cho x_ nhan lan luot cac gia tri dé,
théng bao cau hinh tim duogc (x,, X,, ..., X,).

= Trén phuong dién quy nap, cé thé néi rang thuét toan quay lui liét ké cac
cau hinh n phan t&r dang (x,, X,, ..., X,) bang cach thit cho x, nhan lan luot
cac gia tri co thé. Véi moi gia tri gan cho x, lai liét ké ti€p cau hinh n -1
phan tu (X,, X, ..., X,).
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4.1.2 Thuat toan quay lui tGng quat

* M6 hinh cuUa thuat toan quay lui c6 thé mo td nhu sau:
Void Try(int i)
{ For (moi gia tri V cé thé gan cho x,)
{  <thdchox =V>;
If (x. |a phan t& cudi cung trong cau hinh)
<Thong béo cau hinh tim dugc>

Else

{ <Ghi nhan cho x. nhan gia tri V (néu can)>;

Try(i + 1);
<Né&u can, bd ghi nhan viéc thir x. = V, dé th(r gia tri khac>;
}
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5.1.2 Thuat toan quay lui tbng quéat

» Ta c6 thé trinh bay qua trinh tim ki€ém 10i gidi cla thuat
toan quay lui bang cay sau:
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5.2.1 Bai toan liét ké day nhi phan d6 dai n

* Bi€u dién nhi phan d6 dai N dudi dang (x,,x,, ..., X,).

* Ta sé liét ké cac day nay bang céch thir dung cac gia tri (0, 1) gan cho
X:.

< VGi moi gia tri thir gan cho x. lai thir cac gié tri c6 thé gan cho x._..

L)

*

Chuang trinh liét ké bang thuat toan quay lui co6 thé viét nhu dudi day:

L)
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< Thuat todn liét ké cac phan tu nhi phan
void  Try(int i)
{int];

For (j = 0;j<= 1;j++)

<Xét cac gia tri c6 thé gan chi x. véi moi gia tri do>

{

5.2.1 Bai toan liét ké day nhi phan do dai n

X[i] =1J;
if (i =n) Binary_result
else Try(i+1)
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5.2.1 Bai toan liét ké day nhi phan do dai n

‘0

* M6 ta bang cay:
< Vi du: khi n = 3, cay tim kiém quay lui nhu sau:

X :I:I

2 &
TR — T el B TS il e K M ]
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5.2.2 Bai toan liét ké cac tap con k phan tu

< DE liét ké cac tap con k phantlrclatap S ={1, 2,..., n}, ta c6 thé dua
vé liét ké cac cau hinh (x,, X,, ..., X,).

< O daycac vax, <X,<...<X. laconhan xét:

X, 1 <X, —1=<n-1

X.<£n—K+i

X, <n—K+1.

< Todosuyra x,+1<x <n-k+i(1<i<Kk), & day ta gia thiét c6 thém
mot s x, = 0 khi xéti=1.
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5.2.2 Bai toan liét ké cac tap con k phan tu

< Nhu vay ta sé xét tat ca cac cach:

= Chon x, tir 1(= x, +1) dén n-k+1, véi moi gia tri do, xét ti€p tat ca cac
cach

= Chon x, tu x,.+1 dén n-k+2,...

= Cu nhu vay khi chon duagc dén x, thi ta c6 mot cau hinh can liét ké.
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5.2.2 Bai toan liét ké cac tap con k phan tu

* Thuat toan quay lui liét ké cac tap con k phan tu:
< void Try( int i)
{int ;
For (] = X[I-1] + 1; jJ<= n-K+I; J++)
{
X[l =];
If (I == K) Printresult
Else Try(i+1);
}
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5.2.3 Bai toan xép hau

< Bai toan
¢ Xét ban co tong quat kich thudc n x n.

< MOt quan hau trén ban co c6 thé an dugc cac quén khac
nam tai cac 6 cung hang, cung c6t hoac cung duong chéo.

* Hay tim cach xép n quén hau trén ban c& sao cho khong
qguan nao an quan nao.
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5.2.3 Bai toan xép hau

“*Phan tich

“* RO rang n quan hau sé dugc dat moéi con mét hang, vi hau
an dugc ngang.

¢ Ta goi quan hau sé dat ¢ hang 1 1a quan hau 1,
“* quan hau & hang 2 la quan hau 2...
<* quan hau & hang n la quan hau n.

< Vay mot nghiém cula bai toan sé dugc biét khi ta tim ra
dugc vi tri c6t cua nhirng quan hau.

“* Néu ta dinh huéng Bong (Phai), Tay (Trai), Nam (Dudi),
Bac (Trén) thi ta nhan thay rang:
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5.2.3 Bai toan xép hau

* MOt dudng chéo Dong Bac - Tay Nam (DB-TN) bat ky sé di qua mot s
6, cac 0 do co tinh chat: Hang + Cot = C (Const).

* VGi moi duong chéo PB-TN ta cé 1 hang s6 C va véi mot hang so6 C: 2
<= C <= 2n x&c dinh duy nhat 1 duong chéo DB-TN vi vay ta c6 thé
danh chi s6 cho cac duong chéo DB- TN tir 2 dén 2n

* MOt dudng chéo BDong Nam - Tay Bac (DN-TB) bat ky sé di qua modt s
6, cac 6 do co tinh chat: Hang - Cot = C (Const).

* V&i moi duong chéo DN-TB ta ¢6 1 hang s6 C va véi mot hang so C: 1

-n <= C <=n - 1 xac dinh duy nhat 1 dudng chéo DN-TB vi vay ta c6

thé danh chi s6 cho cac dudng chéo DN- TBtir1 -ndénn- 1.
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< Duong chéo BB-TN mang chi s6 10 va dudng chéo DN- TB
mang chi s6 0
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@ 5.2.3 Bai toan xép hau

 Cai dat

’0

* Ta c6 3 mang logic d€ danh dau:

)

*» Mang a[1..n]. a = TRUE néu nhu cét i con tu do, ai = FALSE néu nhu
cOt i da bi m6t quan hau khong ché

% Mang b[2..2n]. b, = TRUE néu nhu duong chéo DB-TN th(r i con tu do,
bi = FALSE néu nhu dudng chéo dé da bi m6t quan hau khong ché.

* Mang c[1 - n..n - 1]. ¢, = TRUE néu nhu dudng chéo DN-TB th( i con tu

do, ci = FALSE néu nhu dudng chéo d6 da bi mot quan hau khong ché.

< Ban dau cd 3 mang danh dau déu mang gia tri TRUE. (Céac cit va
duong chéo déu tu do)
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5.2.3 Bai toan xép hau

* Ap dung thuét toan quay lui cho bai toan x&p héu:

® Xét tat ca cac cot, thir dat quan hau 1 vao mot cot,

* v&i moi cach dat nhu vay, xét tat ca cac cach dat quan hau 2 khéng bi
quan hau 1 an, lai th& 1 cach dat va xét tiép cac cach dat quan hau 3...

* MOi cach dat dugc dén quén hau n cho ta 1 nghiém

* Khi chon vi tri ¢t j cho quan hau th(ri, thi ta phai chon 6(i, j) khéng bi
cac quan hau dat trudc doé an, tic 1a phai chon cot j con tu do, duong
chéo DBB-TN (i+j) con tu do, dudng chéo DN-TB(i-j) con tu do.

 Diéu nay c6 thé kiém tra (a,= b, = ¢, = TRUE).

* Khi thir dat dugc quén hau thri vao cot j, n€u dé la quan hau cudi
cung (i = n) thi ta cé mot nghiém. Néu khong:
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@ 5.2.3 Bai toan xép hau

\/
0‘0

.0

Trudc khi goi dé quy tim cach dat quan hau th&i + 1, ta danh dau cét
va 2 dudng chéo bi quan hau vira dat khéng ché (a,=b,,, =c, =
FALSE) d€ céac lan goi dé quy ti€p sau chon cach dat cac quan hau ké
ti€p sé& khdng chon vao nhitng 6 nam trén cot j va nhitng dudng chéo
nay nira.

Sau khi goi dé quy tim cach dat quan hau thri + 1, c6 nghia la sap t4i
ta lai thir mot cach dat khac cho quan hau th( i, ta bé danh dau cot va
2 dudng chéo bi quan hau vua thir dat khéng ché (a = b, = ¢ =
TRUE) tuc 1 cdt va 2 duding chéo dé lai thanh tu do, bdi khi da dat
quan hau i sang vi tri khac roi thi c6t va 2 dudng chéo dé hoan toan co
thé gan cho mot quan hau khac
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<* Thu tuc dat hau:
void Try(int i)
{int |;
for (j = 1;j<= n;jj++)
if (a[j] and b[i + j] and cfi - j])
{ x[i] =J;
if (i == n) PrintResult
else
{ a[j] =False; b[i +|] = False; c[i - j] = False;
Try(i + 1);
alj] = True; b[i + j] = True; c[i - j] = True;

}

5.2.3 Bai toan xép hau

}
}
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@ 5.2.3 Bai toan t6 mau do thi

<+ Bai todn m mau do thi 1a bai toan tim tat ca nhiing cach dé t6 mau do
thi vo hudng, st dung nhiéu nhat m mau khac nhau, sao cho khong co
hai dinh ké cung mau.

< Thi du: d6 thi sau can 3 mau (nhung 2 mau thi khdng dua).

W] W3

W4 W3
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5.2.3 Bai toan t6 mau do thi

* MOt Uing dung quan trong cla t6 mau do thi la t6 mau ban do.

MOt do thi dugc goi la do thi phang néu do thi d6 nam trong mat phang
va khong c6 cac canh giao nhau.

* D& moi ban do tuong Ung vGi mot do thi phang, moi ving trong ban do6
duoc mo ta béi mot dinh clia do thi.

* Hai viing ké nhau trong ban d6 dugc mo ta bdi mot canh ndi hai dinh.
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5.2.3 Bai toan t6 mau do thi

* Thi du mo ta ban do bdi do thi

W] w2

b, T

V1

Wy

V5
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5.2.3 Bai toan t6 mau do thi

% Bai toan t6 mau cho do thi phang 1a dé€ xac dinh c6 thé t6 mau ban d6
st dung nhiéu nhat m mau sao cho khéng c6 hai vung ké nhau cung
mOt mau.

* MOt cay khong gian trang thai dung cho bai toan m mau, la moi mét
mau thu cho dinh v, & mdc mét, mau cho dinh v, ¢ muc 2... mau cho
dinh v_la muc n.

* moi dudng dan tir gbc dén 14 mot dap an.

* Chung ta c6 hay khong mot dap an la xac dinh 10i giai sao cho khong
cd hai dinh ké cung mau. D& tranh nham lan nhé mé ta cac nut trong
cay trong cay trang thai tuong Gng véi mot dinh v cla do thi t6 mau.
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5.2.3 Bai toan t6 mau do thi

< Vi du bai toan 3 mau dugc mé ta

W
D (2)
O, @. ©
V2 s
VL
SO
Vy
o @
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5.2.3 Bai toan t6 mau do thi

» Bai toan
® Xac dinh tat ca nhiing cach t6 mau céac dinh cla doé thi vo hudng, ding
chi m mau sao cho khéng cé hai dinh ké cung mau.

** Input:

<* Cho n, m |a hai s6 nguyén. Mot do thi vo huéng chira n dinh, do thi
dugc mé ta bai ma tran A hai chi€u, cac dong va cot 6 chi so tur 1 dén
n. O day AJi][j] 1a ding néu cé canh ndi gira dinh i va dinh j va false
néu nguagc lai.

* Output:

* Tat ca cac kha nang t6 mau do thi dung khong qua m mau sao cho hai

dinh ké khong cung mau. Xuat méi mau la mét mang vcolor chi so tU 1

dén n, & day vcolor[i] (1<= i<= n) & mau gan cho dinh i.

4

L)

)

4

L)

L)
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5.2.3 Bai toan t6 mau do thi

< Thuat toan:

Void coloring(index i)
{ int color;
If (promising(i))
If i==n)  Cout<<vcolor[1] cho dén vcolor[n];
Else For (color=1;color<=m;color++)
{
vcolor[i+1] = color;
Coloring(i+1);
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5.2.3 Bai toan t6 mau do thi

Bool promising(index i)
{index |;
Bool switch;
switch = true;
J=1;
While (j<I &&switch)
{
IF (A[i][j]&&vcolor[i]==vcolor]j])
Switch=false;
J++;

}

Return switch;
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@ 5.2.3 Bai toan t6 mau do thi

% Thoéng thuong n, m, A va vcolor la khéng nhap tur ban phim. Trong cai
dat thuat toan ching dugc khai bao toan cuc va cac gia tri do lay vao
bdi mOt thu tuc nhap. Chuong trinh chinh goi cho m_coloring(0).

< S0 nat cha cay khoéng gian trang thai cho thuat toan nay |a:

n 1

5 .om 1
1 m m- .. m o
m 1

< DO phuc tap cua thuat toan l1a O(m.n)
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