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NOi dung

» Muc tiéu
 TU bai toan dén chuong trinh
» Cac ky thuat thi€t ké giai thuat
= Chia dé tri
= Quay lui
- Vét can
- Nhanh can
= Hau an/Tham an/Tham lam/... (Greedy)
= Quy hoach dong
- Bai tap



Muc tiéu

- Biét cac ky thuat thiét ké giai thuat: tu y tucng
cho dén giai thuat chi tiét.

- Hi€u rd nguyén ly cua cac ky thudt phan tich
thi€t ké giai thuat.

- Van dung ky thuat phéan tich thiét ké dé giai cac
bai toan thuc té€: cac bai toan dang nao thi cd
thé ap dung dugc ky thuat nay.
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Chuadng trinh

Ngon ngi ap trinh:

*PASCAL, C/C++,
JAVA, ...




Ky thuat chia dé tri (y tudng)

- Yéu cau:
= Can phai giai bai toan co kich thudc n.

 Phuang phap:

1. Ta chia bai toan ban dau thanh mét s bai toan con déng dang
vGi bai todn ban dau cd kich thudc nhd han n.

2. Giai cac bai toan con dugc cac IGi g|a| con
3. Tong hop I6i gidi con = 16i gidi cla bai toan ban dau.

o Chu;’/
DGi vdi tung bai toan con, ta lai chia chung thanh cac bai toan
con nho hon nira.

= Qua trinh phan chia nay,s€ dung lai khi kich thugc bai toan du
nho ma ta co thé gidi dé dang = Goi la bai toan cg sd.



Vi du: Quick sort

- Giai thuat Quick Sort
= Sap xép day n so theo thu tu’ tang dan
- Ap dung <y thudt chia dé tri:
1. Chia day n so thanh 2 day con
- Trudc khi chia phai phan hoach
2. Giai 2 bai toan con
- Sap x€p day bén trai
- Sap x€p day bén phai
3. Tong hap két qua:
- Khéng can tong hop




Vi du: Merge Sort

- Giai thuat Merge Sort
= Sap x€p day n so theo th( tu tang dan
- Ap dung k¥ thuét chia dé tri:
1. Chia day n so thanh 2 day con
- Khong can phan hoach, clr cat day so ra lam 2
2. Giai 2 bai toan con
- Sap x€p day bén trai =& KQ1
- Sap x€p day bén phai & KQ2
3. Tong hap két qua:
- Tron két qua cua 2 bai toan con



Ky thuat chia dé tri (phan tich)

Bai toan con AN A ( Bai toan ban
Dau vao: | Daura: art et b
au
n, m, ... [0)
/. AN
Dau vao: | Daura: Dau vao: | Paura: Dau vao: | Daura:
EEEBE
nl, m2, XX} 01 n2, m2, XX 02 nk, mk, XX Ok
Tong hop két qua:

Tinh o tr o, 0,, ..., O




Ky thuat chia dé tri (giai thuat)

solve (n) {
if (n d0 nhoé dé cé thé giai duoc)
giai bai toadn = KQ
return KQ;
else {

Chia bai toan thanh cac bai todn con
kich thudc nl,

KQ1l = solve(nl); //giai bai toan con 1
KQ2 = solve(n2); //giai bai toan con 2

Téng hop cdc két qud KQ1l, KQ2,
return KQ;

. =¥ KO

nz,




Bai tap: Tim phan tu troi

- Cho mang n phan tu

 Phan tU troi: phan tU xuat hién nhiéu hon n/?2
lan

 Tim phan tu tréi cia 1 mang n phan tur. Cac
phan tdr chi cd thé so sanh == hodc =

- Gaiy:
= Chia mang thanh 2 mang con



Giam dé tri

- Trudng hop déc biét cua chia dé tri
- Ap dung cho cac bai todn tim kiém
- Tim diém chia cat
= Tuy theo diéu kién (vi du: =, <, >) ma chon phan
xur ly phu hdp
- Chuy:
= Qua trinh chia cit sé dirng khi khéng con gi dé
chia
= Phai kiém tra diéu kién trudc khi chia cat



Vi du

- Tim ki€m nhi phan trén mot day da sap x€ép
= Tim phan tr co gia tri x trong mang n phan tu. Phan
tor dau tién co vi tri 1. Tra vé vi tri tim thay, néy khong
tim thay tra vé 0
- Ky thudt giam dé tri
= Tim phan tu gitra
= S0 sanh x vOi phan tU gitra
Néu bang nhau = Tra Ve vi tri gilra
NEu x nho han = Tim nua trai
NEu x I6n han = Tim nuUa phai
Tra vé 0

(m}

(m}

(m}

O



Ky thuat quay lui (y tuong)

- Giai bai toan toi uu

= Tim mot Igi giai toi uu trong s cac IGi giai

- Moi I8i giai gom thanh n thanh phan.

= Qua trinh xay dung mot IGi giai dudc xem nhu
qua trinh tim 7 thanh phan. Moi thanh phan dugc
tim kiém trong 1 budc.
- Cac budc phai co dang giong nhau.
- O moi budc, ta cé thé dé dang chon luya mét thanh

phan.
= Sau khi thuc hién du n budc ta dudc 1 I0i giai



Ky thuat quay lui (phucng phap)

- Phuong phap

= Vet can (brute force)
- Tim hét tat ca cac IGi giai
- DO phutc tap thdi gian lly thua
= Nhanh can (branch and bound)
- Chi tim nhirng IGi giai cO I0i
- Cai tién thai gian thuc hién



Vét can (y tudng)

. Y tudng:
- Gan gidng chia dé€ tri nhung xay dung I0i gidi tor dudi 1én
trong khi chia de tri la phan tich tu tren xuong
- MOt phuong an/Igi giai C:
= Gom nthanh phan C[1], C[2], ..., C[n]
« O moi budc i, cd mot so lua chon cho thanh phan i.
1. Chon mot gia tri nao do cho thanh phan i
2. Goi dé quy dé tim thanh phani + 1
3. Huy bo su’ lua chon, quay lui lai buGc 1 chon gia tri khac
cho thanh phan i
- Chuy:
= Qua trinh dé quy két thuc khii > n
= Khi tim dugc 10i gidi, so sanh véi cac IGi trudc dd dé chon
IGi giai toi uu



Budci tim thanh phan
thiri cua loi giai C

Vét can (phan tich)

Lua chon 1

Lua chon k

[ Lua chon 2 Budci:

L

AN

Budci+1 | Cl[i]=1 Bude i+1 | C[i] =2 s mE Buéci+1 | Cli]=k




Vét can (giai thuat)

search (int 1) {
if (1 > n)
Kiem tra, so sanh 10i giai vdi cac
1di gidi hién cé = Loi giai tdi uu
else {
for (j € lua chon cé thé cé cua budc i) {
C[i] = J; //Lua chon p/a j cho budc 1
search(i + 1),; //Goi dé quy
C[i] = null; //Huy bd lua chon



Vi du: Bai toan cai ba 10

« C6 nmon do, mon do i co
= gia tri la v[i] ($)
- khéi lugng 12 g[i] (kg)
« SO lugng cac mon do la vo han
» CO mOt cai bald co suc chua toi da M (kg).

- YEu cau:
> Chon cidc moén dd cho vao ba 16 sao cho tdng
gia tri I6n nhat va khong vucot qua su'c chira
cua cai ba 10.



Bai toan cai ba 16 (vét can)

- Cac bién:
= V_opt: tong gia tri toi uu
« C_opt: phu’dng an toi uu
oV, C tong gla tri va phucng an hién hanh

o O mOi buac i:

= Gia sU' ta da co ¢ budci - 1:
- V: tong gia tri cac mon do da dugc chon
- G: tong khoi lugng cac mon do da dugc chon
o Chi cé thé lua chon 0, 1, 2, ..., hodc n_max mén do i
- VGi n_max = (M G)/g[l]
= VGi moi lua chon j cho buGc i
- Lua chon j cho budc i i, cap nhat lai V, G (thém vao)
- Goi dé quy cho budc i+ 1
- Hay bo su lua chon j, cap nhat lai V, G (bét ra)



Bai toan cai ba 16 (vét can)

fLu:a chon O\ 4 I o Lua chon k
Lua chon 1 o
Chon o , Chon k moén @b i
o dd i Chon 1 mén .
B Oly \déi&rgc 1:
Buéci+1 | C[i]=o0 Budce i+1 | C[i] =1 mm Buéci+1 | Cli]=k




Bai toan cai ba 16 (vét can)

search (int i) {
if (i > n) |
if (V > V_opt) {
copy ¢ cho c_opt =2 Trien khai tiep bang vong lap for
V_opt = V;,
}

} else {
int N.max = (M - G)/g[il; //chi cé thé chon tbi da N_max
for (int j = 0; j <= N_max; Jj++) {
c[i] = 9; //Panh diu lua chon
G = G + gli]l*cl[i]l; V=V + v[i]l*c[i];

4

search (i + 1); //Goi dé quy
G = G - gli]l*cl[i]l; V=V — v[i]l*c[i];

4




Bai toan cai ba 16 (chia dé tri)

Chon k mén d6 n

k =n_max = M/g[n]

\

J

(
Chon 1 mén N N
i Pau vao: | Paura:
Chon o n, M o
Piuvao: | Paura: Piuvao: | Paura: Diu vao:
n-1 n-1 EEmn n-1
M 0, M-g[n]*1 0, M-g[n]*k

Pau ra:

Tong hop két qua:

Tinh o tr o,, 0, 0,, .., O}




Bai toan cai ba

6 (chia d& tri)

int sovle(int M,

int n)

if (n ==

1) |

return v[n]*(M/g[n

} else {

int n max =
int
for

V_opt =
(int 1 =
int V =
if

_1,-
0; 1
i*v[n]
(V. > V_opt)
V_opt = V;
}

return V_opt;

M/gln];

{

1)

<= n_max; 1++) {

+ solve(M - i*g[n],

/- Chi tim tong gia tri 16n nhat \
« Khong tim phuong 4n chon cdc mén do
nhu thé nao dé dat tong gi4 tri lon nhat

* Tuy nhién c6 thé cai tien kha dé
dang giai thuat dé c6 duwoc phuwong an

n - 1);

Ira chon t6i vu
A /




Nhanh can

- Cai tién giai thuat quay lui vet can
- Tai moi budc, ta s& xem xét xem cé nén di budc
ké ti€p nlra hay khong
= Viéc xem xét dua trén khai niém can cua budc
hién hanh



Vét can vs Nhanh can

else {
for (j € LC cua 1) {
Cli] = J;
search(i + 1);
C[i] = null;
}

else {

for (j € LC cua 1)

tinh can cho LC 7
S. xép cdc LC theo can
for (j € LC cua 1) {

if (can ciia j con tét) {

cli]l = 3;

search (i1 + 1);

Cl[i] = null;



Ky thuat hau an (greedy)

« Muc dich:
= Tim mot IGi giai tot trong thai gian chap nhan dugc
_(do phuc tap da thuc thay vi luy thua)
« Y tudng
= Chia qua trinh tim I0i giai thanh nhiéu budc nhu ky
thuat quay lui
« VG&i moi budc
= Sap xép cac lya chon cho budc dd theo thir tu' nao doé
‘I‘CQ |)(_)'I' (tang dan hoac giam dan tuy theo cach lap
uan
= Chon lua chon tét nhat roi di ti€p budc ké (khong
quay lui)



Quy hoach dong

« Muc dich:

Ca| tién thuat toan chia dé tri hodc quay lui vét can dé
glam thoi gian thuc hién
.Y tudng:

> Luu trif cac két qua ctia cac bai toan con trong BANG QUY
HOACH (co ché caching)

> DOi b nhé &y thdi gian (trade memory for time)

- Thiét k€ giai thuat bang ky thuat Quy hoach dong

1. Phan tich bai toan dung ky thuat chia dé tri/quay lui
- Chia bai toan thanh cac bai toan con

- Tim quan hé giira KQ cua bai toan Idn va KQ cua cac bai
toan con (cong thirc truy hoi)

2. Lap bang quy hoach



Quy hoach dong

- Lap bang quy hoach

= SO chiéu = so bi€n trong cong thuc truy hoi

= Thi€t Iap quy tac dién két qua vao bang quy
hoach
- Bién cac 6 khong phu thudc truéc
- Dién cac 6 phu thuoc sau

= Tra bang tim két qua (thuong chi tim dugc gia tri)

= Lan vét trén bang dé tim 10i giai ti uu




Vi du

- Bai toan chon so (tuong tu bai toan cai ba 10):
= Cho A la mét mang n s6 nguyén duong
= Chon mét s6 phan tir cla mang A sao cho tong
I6n nhat nhung khong dugc vuct qua M
> Tim tong 18n nhat nay



Bai todn chon s6 (chia dé tri

Chon phan tir A
Khoéng chon on phan tr Aln]
phan tir Aln] bau vao: (Chi c6 thé chon duoc
n, M A[n] khi A[n] <= M) Y
Pau vio: Pau ra: Pau vio: Pau ra:
n-1,M 0, n-1,M-A[n] 0,
Tong hop két qua

if (A[n] <= M)

0 = max {0, , 0,+ A[n]}
else

0=0,




Bai toan chon sd (chia dé tri)

int solve (int n, int M) {
if (n == 0)
return 0; //khéng cé gi dé chon
else {
int ol = solve(n - 1, M);
if (A[n] <= M) {
int o2 = solve(n - 1, M - A[n]);
return max(ol, 02 + A[n]);
} else
return ol;




Bai toan chon sb (quy hoach dong)

- Sr dung ky thudt chia dé tri phan tich bai toan
 Tim moi quan hé gilra KQ cua bai toan I6n va
KQ cua cac bai toan con (cong thirc truy hoi)

Tong hop két qua
if (A[n] <= M) ‘

0 = max {0, , 0,+ A[n]} .
else Cong thirc truy hoi

0 =0,

F(n, M) = max {F(n-1, M) ,
F(n-1, M - A[n]}, néuAn] <=M

F(n, M) = F(n-1, M) nguoc lai




Bai toan chon sb (quy hoach dong)

- Xay dung bang quy hoach
« Ham F(n, M) c6 2 tham so
= Bang quy hoach la mot mang 2 chiéu
- Dién két qua vao bang quy hoach
= Pién trudng hgp suy bién/ca sG (n = 0) trudc
- Toan bo hang 0 cé gia tri 0
= Pién cac trudng hgp khac sau (tur 1 = n)
- O F(i, j) dugc tinh theo cong thirc truy hoi



Bai toan chon sb (quy hoach dong)

int solve (int n, int M) {
int F[MAX] [MAX];

//hang 0
for (int 7 = 0; 3 <= M; J++)
FLO1[3) = 07
//hang tt 1 dén n
for (int 1 = 1; 1 <= n; 1i++)
for (int 7 = 0; 3 <= M; J++)
if (A[1] <= 3J)
F[1][J] = max(F[i-1]1[3],
Fli-1][J-Al1]]
else
Fl1]1[3J] = F[1-11[31;

return F[n] [M];




Chia dé tri vs Quy hoach dong

- Y tuong - Y tuong:
= Phan ra thanh céc bai toan = Phan ra thanh cac bai toan
con con
o Tong hop két qua = Tim moi quan hé
- Gidi thuat: - Giai thuat:

» Lap bang quy hoach va giai
tir dudi 1én

- P phic tap thoi gian
nhé hon nho si dung

R ) ’ bang quy hoach

> Khong can hru trir két qua = Can bd nh¢ @é luu trir bang
cua tat ca cac bai toan con quy hoach

= Pé quy tir trén xuong

= Po phuc tap thoi gian 16n néu
c6 nhiéu bai con giong nhau



K&t hop Quy hoach dong va dé quy

- SUr dung bang quy hoach dé Iuu két qua bai toan
con
- Khong can dién hét tat ca bang quy hoach
= Pién bang quy hoach theo yéu cau
- Bat dau tUr bai toan goc
- Néu trong bang quy hoach chua cé KQ, goi dé quy dé
tim két qua va luu két qua vao bang quy hoach
- Néu KQ da co trong bang quy hoach, st dung ngay ket
qua nay
- CO thé sir dung bang bam dé Iuu trir bdng quy
hoach



Két luan

- Moi ky thuat chi phu hgp véi 1 hoac 1 s6 loai bai
toan
- Moi ky thudt déu co6 uu va khuyét diém, khong cod
ky thuat nao la “tri ba bénh”
= Ky thuat nhanh can can phai co cach udc lugng can
tot maGi mong cat dugc nhiéu nhanh
= Quy hoach dong chi tot khi sO lugng bai toan con can
phai giai la da thuc (n, n2 hodc n3)
= Ky thuat vét can co do phiic tap thdi gian qua cao (lly
thura)
- Chi dung khi n nho hoac khi khong con cach nao khac



