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NOi dung

« Muc tiéu
 TU bai toan dén chuadng trinh
» Cac kY thuat thiét k€ 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 tuéng
cho dén giai thuat chi tiét.

» Hiéu rd nguyén Iy cla cac ky thudt phéan tich
thi€t ké giai thuat.

- Van dung ky thudt phén tich thiét k& dé giai cac
bai toan thuc té: cac bai toan dang nao thi co
thé ap dung dugc ky thuat nay.



Tu bai toan dén chuong trinh

Thigtké | @

Bai toan
thuc té&

Giai thuat

banh gia
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Giai thuat tot

Lap trinh

Ky thuat thiét ké giai
thuat:
Chia dé& tri, quy hoach
dong, hau an, nhanh
can, ...

Ky thuat phan tich
danh gia giai thuat:
*D6 phurc tap cla
giai thuat

*Cai tién GT

#include

__

Chuong trinh

Ngon ngir [ap trinh:

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




Ky thuat chia dé tri (y tuéng)

* YEu cau:
- Can phai giai bai toan co kich thudc n.
- Phuong phap:
- Ta chia bai toan ban dau thanh mot s6 bai toan con dong
dang vai bai toan ban dau co kich thudc nho hon n.
— Giai cac bai toan con dudc cac IGi giai con
- Tong hap IGi gidi con = IGi gidi cda bai todn ban dau.
«.Chu y:
- POi vai tung bai toan con, ta lai chia chung thanh cac bai
toan con nho han nira.

— Qua trinh phan chia nay s€ dung lai khi kich thudc bai toan
dda nhé ma ta co thé giai dé dang = Goi la bai todn cd s6.



Ky thuat chia dé tri (phan tich)

Bai toan con SN “ (B‘i toan ban
Pau vao: | Paura: a gf‘ ba
n, m, [ X N ] O au
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1. m2 Pau ra: 2. m2 Pau ra: k. mk Pau ra:
? ? o1 ? ? 02 mEmw ? ? ok
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Tong hop két qua:

Tinh o tU o1, 02, ..., ok




Ky thuat chia dé tri (giai thuat)

solve (n) {

if (n da nhd dé cé thé gidi duoc)
giai bai toan = KO

return KQ;

else {

Chia bai toan thanh cac bai toan con
kich thudc nl, n2,

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

Téng hop cac két qud KQ1l, KQ2, .. = KO
return KQ;




Vi du: Quick sort

- Giai thuat Quick Sort
- Sap x€p day n so theo th(r tu tang dan
- Ap dung k¥ thuét chia dé tri:
- Chia day n so0 thanh 2 day con
* Trudc khi chia phai phan hoach
- Giai 2 bai toan con
« Sap x€p day bén trai
« S3p x€p day bén phai
- Tong hap két qua:
» Khdng can tdng hgp




Vi du: Quick sort
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Po phuc tap cua Quick sort

 Xau nhat
- Day n sO da dung thd tu tang dan
- Phan hoach bj lIéch: phan tr chét la phan t nho
nhat => cin n phép so sanh dé biét nd la phan
tr dau tién
- D0 phurc tap trong truéng hdp nay la: 0(n2)
- TOot nhat:
- Phan hoach can bang: phan tr chét la phan tr
gitra day => C(n) = 2C(n/2) + n
- DO phurc tap trong truéng hdp nay la: O(nlogn)
« Ching minh do phutc tap trung binh: O(nlogn)



Vi du: Merge Sort

- Giai thuat Merge Sort
- Sap x€p day n so theo th(r tu tang dan
- Ap dung k¥ thuét chia dé tri:
- Chia day n so0 thanh 2 day con
« Khong can phan hoach, c(r cat day so ra lam 2
- Giai 2 bai toan con
 Sap x€p day bén trai & KQl1
« Sap x€p day bén phai & KQ2
- Téng hop két qua:
* Tron két qua (theo th' tu) cua 2 bai toan con




Vi du: Merge Sort
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PO phuc tap cua Merge sort

- Sap x€p day n sO
- S0 lan so sanh: C(n) = 2€C(n/2) + n
- D0 phuc tap la: O(nlogn)
- Can thém n dan vi bo nhd cho luu trir



Bai tap: Tim phan tu troi

- Cho mang n phan tu

 Phan tu tréi: phan tr xuat hién nhiéu hon n/2
lan

 Tim phan t troi cua 1 mang n phan tu. Cac
phan tu chi co thé so sanh == hoac !=

- GOi y:

- Chia mang thanh 2 mang con



Giam dé tri
- Trudng hdp ddc biét clia chia dé tri
- Ap dung cho cac bai toan tim kiém
- Tim diém chia cat
- Tuy theo diéu kién (vi du: =, <, >) ma chon
phan xtr ly phu hgp
- Chuy:
- Qua trinh chia cét 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 tu co gia tri x trong mang n phan t. Phan tor
dau tién co vi tri 1. Tra vé vi tri tim thay, n€u khong tim
thay tra vé 0
- K¥ thudt gidm dé tri
- Tim phan tu gilra
- So sanh x vG@i phan tu gilra
- NEu bang nhau = Tra vé vi tri gilta
- Néu x nho han = Tim nua trai
- Néu x I6n han = Tim nlda phai
- Trave 0



Ky thuat quay lui (y tudng)

- Giai bai toan toi uu

- Tim mot Ioi giai toi uu trong s6 cac IGi giai

- Moi I8i giai gdm thanh n thanh phan.

- Qua trinh xay dung mot IGi giai dugc xem nhu
qua trinh tim n thanh phan. Moi thanh phan
dugc tim kiém trong 1 budc.

* Cac bu’dc phai c6 dang glong nhau.

» O mdi budc, ta cd thé dé dang chon lua mot
thanh phan.

- Sau khi thuc hién du n budc ta dugc 1 I0i giai



Ky thuat quay lui (phucng phap)

- Phuong phap
- Vét can (brute force)
* Tim hét tat ca cac ICi giai
* PO phutc tap thdi gian lly thua
- Nhanh can (branch and bound)

-----

 Cai tién thai gian thuc hién



Vet can (y tuong)
- Y tudng:
- Gan giéng chia dé tri nhung xay dung I0i giai tor dudi Ién trong
khi chia dé tri Ia phan tich ti trén xubng
- Mot phucng an/I0i giai C:
- GOom n thanh phan C[1], C[2], ..., C[n]
- O moi budc i, cd mot sb lua chon cho thanh phan i.
- Chon mot gia tri nao do cho thanh phan i
- Goi dé quy dé tim thanh phani + 1
- Huy bd su’ lua chon, quay lui lai budc 1 chon gia tri khac cho
thanh phan i
-.Chu y:
- Qua trinh dé quy két thuc khii > n
- Khi tim dugc 16i gidi, so sanh vdi cac I6i trudec do dé chon 15
giai toi uu



Vét can (phan tich)

Lua chon 1

[ Lita chon 2 Budci:

z L

Budci+1 | C[i]=1 Budc i+1 | Cl[i] =2

Budc i tim thanh phan
th(r i cualdi giai C

Lua chon k

Budci+1

Cli] =k




Vét can (giai thuat)

search(int i) {
if (1 > n)
Kiem tra, so sanh 10i giai v&i cac
1di gidi hién cé6 = Loi giai tdi uu
else {
for (3 O lua chon cé thé cé cua budc i) {
C[i] = j; //Lwa chon p/a j cho budc i
search(i + 1); //Goi dé quy
C[i] = null; //Huy bd lua chon



Vi du: bai toan ma di tuan
- Van dé:
- Ban cG vua co kich thuGc 8x8
- In dudng di ciia ma trén khap ban co

X X




Vi du: bai toan ma di tuan

- Van de:

- Ban cG vua co kich thuGc 8x8

- In 1 dudng di ciia ma trén khap ban co

1 45 | 31 | 20 | 35 | 16 | 65 | 15
30 | 31 | 46 3 62 | 19 | 14 | 35
47 2 49 | 32 | 15 | 24 | 17 | 64
22 | 29 4 43 | 20 | 61 | 36 | 13
2 44 | 25 | 36 9 40 | 21 | o0
25 | 23 5 41 | 24 | 537 | 12 | 37
43 (2} 23 | 26 | 39 | 10 | 39 | 22
24 | 27 | 42 7 25 | 23] 38 | 11




Vi du: bai toan 8 hau
- Van deé:
- Ban cG vua co kich thuGc 8x8
- Pat 8 con hau sao cho chung khong an nhau

ail

abl




Vi du: bai toan 8 hau
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Vi du: bai toan 8 hau
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Vét can (giai thuat)

try(int i) {
for k=1:m {
cur pos = k
if (safe(cur pos)) {
save (cur pos)
if (i < n)
try (1+1)
else
print (solution)
cancel (cur pos)



Nhanh can

- Cai tién giai thuat quay lui vét can
- Tai moi budc, ta sé xem xét xem co nén di budc
ké ti€p nra hay khong

- Viéc xem xét dua trén khai niém can cua budc
hién hanh



Vét can vs Nhanh can

Vét can

Nhanh can

else {

for
Cl[1i]
search(i + 1);
Cl[i]

}

(J O LC cua 1) {

else {
for (j U LC cua 1)
tinh can cho LC j
S. xép cac LC theo can
for (j U LC cua 1)
if (can cua j con tét)

(1 + 1);
null;

search



Ky thuat hau an (greedy)

 Muc dich:
- Tim mot IGi giai tot trong thaoi gian chap nhan dudgc (do
phuc tap da thuc thay vi lGy thua)
- Y tudng
~ Chia qua trinh tim IGi giai thanh nhiéu buGc nhu ky thuat
quay lui
- V8i moi budc
- Sap x€p cac lua chon cho budc do theo thdr tu nao do “co
Igi” (tang dan hodc giam dan tuy theo cach lap luan)
— Chon lua chon tot nhat roéi di ti€p budc ké (khong quay
lui)



Vi du

 May rut tién ATM:
- Loai giay: 100.000 vnd, 50.000 vnd, 40.000 vnd
va 10.000 vnd.
- Moi loai tién déu cd sb lugng khong han ché.
- Khéach hang can rGt mot sé tién n vnd (tinh chan
dén 10.000 vnd, hay n chia hét cho 10.000).

- Phuong an tra tién sao cho tra du n vnd va so to
giay bac phai tra la it nhat.



Vi du may rut tien ATM (tt)
- May rut tién ATM:
- Goi X = (X1, X2, X3, X4) la mot phuadng an tra tién.
- X1 la so tG giay bac 100.000 vnd, X2 la s tG giay bac

50.000 vnd, X3 la sb to giay bac 40.000 vnd va X4 la
sO to giay bac 10.000 vnd.

- Muc tiéu la X1 + X2 + X3 + X4 dat nho nhat vdi rang
budc la:
X1*100.000+X2*50.000+X3*40.000+X4*10.000 = n

- Y tudng:

- P& (X1 + X2 + X3 + X4) nhd nhét thi cac t& gidy bac

ménh gia I6n phai dudc chon nhiéu nhat :-))



Vi du may rut tien ATM (tt)

- Y tudng:

- P& (X1 + X2 + X3 + X4) nhd nhat thi cac td gidy bac
ménh gia I6n phai dudc chon nhiéu nhat :-))

- Trudc hét ta chon toi da cac to giay bac 100.000 vnd,
X1 la sO nguyén I6n nhat sao cho X1 * 100.000 <= n.

- S0 tién can rut con lai la n — X1 * 100000

- Chuyén sang chon loai gidy bac 50.000 ddng, va c(r
ti€p tuc nhu thé cho cac loai ménh gia khac, v.v.

- 160.000 = 1*100.000+1*50.000+0*40.000+1*10.000
- 180.000 = 1*100.000+1*50.000+0*40.000+3*10.000



Vi du

- Bai toan cai ba 10:

— Cho mdt cai ba 16 cd thé dung mét trong lugng W va
n loai do vat, moi do vat i cd6 mot trong luong g[i] va
mot gia tri v[i]. Tat ca cac loai do vat déu cd sb lugng
khong han ché. Tim mot cach lua chon cac do vat
dung vao ba 10, chon cac loai do vat nao, moi loai lay
bao nhiéu sao cho tdng trong lugng khdng vuct qué W
va tong gia tri la 16n nhéat.



Vi du bai toan cai ba 10 (tt)

- Bai toan cai ba 10:
- Goi X=(X1, X2, ....Xn) vai Xi la sO nguyén khong am, la
mot phucng an. Xi la sO do vat thu i.
- Can tim X sao cho:
X1.g[1] + X2.g[2] +...+ Xn.g[n] <=W

F(X) = X1.v[1] + X2.v[2] +...+ Xn.v[n] ->Max



Vi du bai toan cai ba 10 (tt)

- Y tudng:

1. Tinh don gia (gia cho mot don vi trong lugng) cho cac
loai do vat

2. Xét cac loai do vat theo thU tu’ don gia tu’ I6n dén nho

3.VGi moi do vat dugc xét sé 18y mot s Iugng t6i da ma
trong lugng con lai cua ba 16 cho phép

4, Xac dinh trong lugng con lai cia ba 16 va quay lai buGc
3 cho dén khi khéng con cd thé chon dugc do vat nao
nira



Vi du bai toan cai ba 10 (tt)

Ta c6 mot ba 16 ¢o trong luong 1a 37 va 4 loai
do vat vo1 trong Iuong va gia tr1 tuong rng
dugc cho trong bang bén duoi:

Loai do vat Trong luong (Gia tr1
A 15 30
B 10 25
C 2 2
D 4 6



Vi du bai toan cai ba 10 (tt)

bV

a O » w

TL
10

15

4

2

GT
25

30

6

2

bG
2.5

2.0

1.5

1.0

Phuong an la X=(Xa,Xb,Xc,Xd)
Xb=37/10=3
W=37-3*10="17.

Xa="7/15=0

Xd=7/4=1

W=74=3.

Xc=3/2=1.

W=3-2=1

TTL 1a 3*10 + 1*4 + 1*2 =36
TGT la 3*25+1*6+1*2 = 83.



XB=3

TGT=75
W=7
CT=289

1 Xa=0
TGT=75

W=
CT=85.5

TGT =0 X
W=37,CT=92.5
XB= X3=
TGT=50| ¢ TGT=25
W=17 wW=27
CT=284 CT=179
Xa=1 Xa=0

Vi du bai toan cai ba 16 (nhanh can)

CT = W * don gia Ién nhét

XB=U

TGT=0
W=37
CT=74

Cit tia




Quy hoach dong
 Muc dich:
- Cai tién thuat toan chia dé tri hodc quay lui vét can dé
giam thdi gian thuc hién
- Y tudng:
— Luu trilr cac két qua clia cac bai toan con trong BANG
QUY HOACH (co ché caching)
- Pbi bo nhé 13y thai gian (trade memory for time)

- Thiét k€ giai thuat bang ky thuat Quy hoach dong
- Phan tich bai todn dung kY thudt chia dé tri/quay lui
- Chia bai toan thanh cac bai toan con
- Tim quan hé giira KQ cua bai toan Ién va KQ cua cac
bai toan con (cong thirc truy hoi)

- Lap bang quy hoach



Quy hoach dong

- Lap bang quy hoach
- S0 chiéu = sb bién trong cong thuc truy hoi
- Thi€t 1ap quy tac dién két qua vao bang quy hoach
* Dién cac 6 khong phu thudc trudc
* Pién cac 0 phu thuoc sau
- Tra bang tim két qua (thudng chi tim dugc gia tri)
- L&n vét trén bang dé tim I3i giai toi uu




Vi du: tinh t6 hgp

- T6 hap:
- C(n,k) = 1 néu (n=k) hoac k=0
- C(n,k) = C(n-1, k-1) + C(n-1, k)

C4,2)

T

C(3,1) C(3,2)

N N

C(2,0) C(2,1) C(2,1) C(2,2)




Vi du: tinh t6 hgp

int comb(int n, int k) {
if((k ==0) || (k == n))
return 1;
else
return comb(n-1, k-1) + comb(n-1, k);



Vi du: tinh t0 hgp
- DO phutc tap giai thuat dé quy:
- T(n) la thai gian dé tinh sd td hdp chap k cla n,
thi ta co phuong trinh dé quy:
T(1) = C1
T(n) = 2T(n-1) + C2
=> Vay do phuc tap qua Ién: T(n) = O(2")



Vi du: tinh t6 hgp
 Quy hoach dong: T(n) = O(n?)

k

C 1 | 2
0

1 1

2 2 |1
3 3 | 3
4 4 | 6




Vi du: tinh t6 hgp

int comb(int n, int k) {

int c[maxlen][maxlen], i, j;
c[e][e] = 1;
for(i = 1; i<=n; i++) {

c[i][@] = 1; c[i][i] = 1;

for(j=1; j<i; j++)

c[1][]J] = c[1-1][3-1] + c[1-1][]];

}

return c[n][k];

¥



Vi du: tinh t6 hgp

int comb(int n, int k) {
int c[maxlen], i, j, pl, p2;
c[@] = 1; c[1l] = 1;
for(i = 2; i<=n; i++) {
pl = c[@];
for(j=1; j<i; Jj++) {
p2 = c[J];
c[j] = pl + p2;
pl = p2;

}
c[i] = 1;
}

return c[k];

}



Chia dé tri vs quy hoach dong

Chia dé tri

Quy hoach dong

e Y tudng
— Phan ra thanh cac bai toan con
- Tong hop két qua
e (Gida1 thuat:
- Dé quy tir trén xudng
- Do ‘phl’rc tap thb”i gian 16n néu cé
nhi€u bai con gidng nhau
~ Khong can luu trir két qua cia
tat ca cac bai toan con

* Y tudng
— Phan ra thanh céc bai toan con
- Tim mdi quan hé
 Giai thuat:
— Lap bang quy hoach va giai tu
duoi 1én
- Do phire tap thoi gian nho hon
nho sir dung bang quy hoach
- Can bd nhé dé luu trir bang quy
hoach



Két hdp quy hoach dong va dé quy

« SIr dung bang quy hoach dé luu két qua bai toan con
- Khong can dién hét tat ca bang quy hoach
- Dién bang quy hoach theo yéu cau
« Bat dau tir bai toan goc
 Néu trong bang quy hoach chua cd KQ, goi dé quy dé tim két
qua va luu két qua vao bang quy hoach
* Neéu KQ da co trong bang quy hoach, sU dung ngay két qua
nay
» CO thé sr dung bang bédm dé luu trlt bang quy hoach



Két luan
- Mai k§ thuat chi phu hgp véi 1 hodc 1 s6 loai bai todn
- Moi k¥ thudt déu cé uu va khuyét diém, khong co ky
thuat nao la “tri ba bénh”
- Ky thuat nhanh can can phai c6 cach uGc lugng can
tot mGi mong cat dugc nhiéu nhanh
- Quy hoach dong chi tot khi s6 lugng bai toan con can
phai giai la da thuc (n, n2 hoac n3)
- Ky thuat vét can c6 d6 phuc tap thdi gian qua cao
(lGy thua)
 Chi dung khi n nhé hodc khi khong con cach nao khac
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