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1. Giai thuat tim kiém trén mang so




1.1. Tim Kiém tuyén tinh (Linear Search)

Y twéng:

Thuat toan tién hanh so sanh x lan luot v&i cac phan tir thi
1, thtr 2,... ctia mang a cho dén khi gip phan ti ¢d khda can
tim, ho#c da tim hét mang ma khong thay x.

» Vi du: Cho day so sau:

5 3 6 8 9 1 2
Tim phan tir ¢6 gia tri X = 9, x= 10

° Created by Bich Ngan



Minh hoa vi du

Xét day so A c6 7 phan tir:

5 B 6 8 9 1 2
Timx=9
TRy Tim
Vi tri trong day (i) dulro’c
Gia tri a[i] 5 81111111 9 x=9 tai
X L A Vi tri 4.
et quat Saisant | giktigl sk |11 okt g iy
a[i] va x Két thuc
qua
trinh

a Created by Bich Ngan



Minh hoa vi du

Xét day so A c6 7 phan tir:

Tim x =10

5 3 6 8 i
Vi tri trong day 0 1 6 I
(1)
Gia tri a[i] 5 8 2 Ny
Két qua so sanh 51= 10 | 31=10 21=10

a[i] va x

° Created by Bich Ngan

=7, a[i]
khdng
ton tai.
—->Khong
co 10
trong
day A.

Két thac
guatrinh




1.1. Tim kiém tuyén tinh (Linear Search) (tt)
e Cai dat

Int LinearSearch (int a[], int n, int x)
{
for(int iI=0;i<n;i++)
if(afi]==x)
return i; // tré vé vij tri cda x trong a
return -1; // tra vé -1 béao la khong cé x trong a
}

° Created by Bich Ngan



1.2. Thuit toan tim kiém nhi phan (Binary Search)

* Y tuéng
o Gia st ddy s6 a da co thu tu ting.
 Tai mdi budc tién hanh so sanh X véi phan tr nam vi tri gitta cua
day tim kiém hién hanh, dua vao két qua so sanh nay dé quyét dinh
giGi han day tim ¢ budc ké tiép |a nira trén hay nira dudi cta day tim
kiém hién hanh.
e Vidu:
e« ChoddyacOo7phanti:3 4 6 8 9 10 13

e TIMx=10 vax=2

0 Created by Bich Nga



Minh hoa vi du

e Chodiaysba:3 4 6 8 9 10 13
tim x= 10.
Mid = Két qua
Budéc left right i) a[mid] | so sanh x
[(left+right)/2] UA afrmid]
1 0 6 | [(0+6)/2] =3 8 8<10
2 | Left=mid+1 | 6 | [(4+6)/2]=5 101 (| [{l L0 = =10
=341 =4

Tim

dwoc
x=10 tai
vi tri 5.

Két thic
qua
trinh

° Created by Bich Ngan




Minh hoa vi du

e Chodidysoa:-1 0 6 8 9 10 13

tim x= 2.
| . Mid = .+ | Két qua so sanh
Thene et right [efterighty2] | M9l |5 va afmid]
1 0 6 [(0+6)/2] = 3 8 8>2
2 0 Right=mid—1 | [(0+2)/2] =1 0 0<2
=31=2
3 | Left = mid +1 2 2 6 6>2
=1+1=2
4 2 Mid-1 = 2-1=1 ?
Tai bwoc 4 co left>right -> vo ly.
T Két luan khéng c6 x = 2 trong a

e Created by Bich Ngan




1.2. Tim Kkiém nhi phan (Binary Search) (tt)
e Cai dat

Int BinarySearch (int a[], int n, int X)

{

Int left = 0, right = n-1;
while(left<=right)

{
Int mid = (left + right)/2;
if(a[mid] == x)
return mid;
else
If( a[mid]<x) left = mid+1;
else right = mid-1;
}
return -1,




Bai tap ly thuyét

 Cho diy so sau:

7190 LG 17 27 30 31 35 38 40
a. Timx=17, x=35, x=40

b. Tim X =23, x=10, Xx=36

e Cho day ky tu

Z R L K H F E C A
alllllThm{x = R X =0
b. Tim x=D,x=Q

@ Created by Bich Ngan



Bai tap thwe hanh

Cho mang 1 chiéu a chtra n s6 nguyén. Viét chuong trinh thuc hién cac

yéu cau sau:
1. Viét ham nhap/xuat mang a.
2. Tim max/min cua a.
3. Pém sb phan tir chan/lé trong a.

4. Tim kiém phan tir X trong a theo 2 dang ( tra vé vi tri/xuat cau thong

b40) véi giai thuat tim kiém tuyén tinh/ tim kiém nhi phan.

5. Timtrén a c6 bao nhiéu phan tir x.

@ Created by Bich Ngan



Bai tap (tt)

6. Tim trén a c6 bao nhiéu phan tir 16n hon x.

7. Tinh tong cic phan tir cua a.

8. Xuat C4c s6 nguyén t6 trong a.

9. Xuat cac so6 hoan thién trong a.

10.  Xuat C4c phan tir & vi tri chan/ vi tri 1é trong a.

11. Xuat gia tri max/min kém theo vi tri cua gia tri d6 trong mang a.

12. Cho 2 ddy s6 b c6 m phan tir, ddy ¢ ¢6 n phan tir. Ghép b va ¢ thanh

day a dugc xép tang dan.



2 Cac giii thuat sap xép co ban

Puwdng link xem demo cudia céac gidi thuat sap xép:
http://www.cs.ubc.ca/~harrison/Javal/sorting-demo.html

http://maven.smith.edu/~thiebaut/java/sort/demo.html




2. CAC GIAI THUAT SAP XEP

(Cdc thudt todn minh hoa sdp xép day khong tiang trén mdng
[ chiéu chwa dir liéu la cdc so nguyén)

Sap xép la qua trinh x ly mét danh sach cac phan tir dé dat
ching theo mét thr tw théa man moét tiéu chuan nao dé dwa trén

ndi dung thong tin lwu trir tai moi phan tiv.

Cac phwong phap sap xép théong dung

2.1. Sap xép dbéi chd truc tiép — Interchange Sort
2.2. Sap xép chon trwe tiép — Selection Sort

2.3. Sap xép chén trwce tiép — Insertion Sort

@ 2.4. Sap xép Nobi bot — Bubble Sort




2.1. Sap xép doi chd truc tiép — interchange Sort

o Khai niém nghich thé:
»  Xétday cac s a: ay, a,, ... a, v6i a la ddy khdng gidm.
Néu i<j va 8;>a, thi ta goi d6 1a 1 nghich thé.
e Vidu: Cho day so a nhu sau:
14 5 I 8 3

Vay day trén trén c6 cac cdp nghich thé sau: (14, 5); (7, 3); (8, 3)....

Y tuwéng thuit toan:

Xuat phat tir dau day, lan luot Xét ting phan tr cho dén cudi

day. Tai mdi phan tir tim tat ¢4 nghich thé chira phan tir nay,

doi chd phan tir ndy véi cac phan tir trong cip nghich thé.

@ Created by Bich Ngan




Minh hoa vi du interchange sort

e Chodiysoa

29990 ee®

< Budc 1: xét nghich thé cua phan tir the 0 — a,

e ee

1=0 =1

/‘L\ T\ /L\
$eP0000 0@
~_v N_v ~_~

i=0 j=2

Q Created by Bich Ngan




Minh hoa vi du interchange sort (tt)

< Budc 2: xét nghich thé cta phan t& thir 1 — a,

< Budc 3: xét nghich thé cua phan tir thir 2 — a,

I I
- - o 2 O @

=2 =4

< Buwdc 4: xét nghich thé ctia phan tlr thir 3 — a,

NWHMRNY
® @O d@ e @ @ @
il ki I -

@ Created by Bich Ngan =3 i=4




Minh hoa vi du interchange sort (tt)

< Buwdc 4: xét nghich thé cta phan tlr thir 3 — a, tiép theo
/L P ~ ~
OO O ®@® B @

@ @®© @ @& © © '
\_T/ N N o N

i=3 J=7
< Buwdrc 5: xét nghich thé cta phan to thir 4 — a4

77N

O @ G O @
\N_7

Created by Bich N T
@ reated by Bich Ngan i:4 s




Minh hoa vi du interchange sort (tt)

< Budc 4: xét nghich thé cua phan t& thir 4 — a, tiép theo

1l
O O © & Q03 (9
=4 i:17
< Bwaoc 5: xét nghich thé ctia phan tlr thir 5 — a tiép theo

,L 1
OO @ ® W

i=5 =7
< Bwdc 5: xét nghich thé cla phan tir thi 6 — a L L

OO0 ®® W
e e

Dirng. Vay day da dudc sap xép.




» Minh hoa thao tac siap xép dir liéu theo phuwong phap
Interchange Sort cho cac day dir liéu sau:
 Sip xép tang:
13 8 12 6 9 10 12
A H K R E C Z G

o Sap xép giam
13 8 12 6 9 10 12 I
A H K R E C Z G

@ Created by Bich Ngan



voild Interchangesort(int a[],int n)
{
for(int 1=0;I1<n-1;1++)
for(int j=i1+1;j<n;j++)
if(a[i]>a[jl)
swap(a[i].a[}j]); 7/ham hoan doi gia
//tri 2 so nguyen
by
void swap(int &x, iInt &y)
{ =
int t = x;
X = VY;
y = €;
by

@ Created by Bich Ngan



Bai tap cai dit

* Viét bo sung cac ham vao chuong trinh xt Iy mang 1 chiéu
cac ham thuc hién nhitng yéu cau sau:

1. Viét ham sap xép tang theo PP interchange sort cho dir liéu
sO nguyén/so thuc/ky tu/ chudi Ky tu.

2. Viét ham sap xép tang theo PP interchange sort cho dir liéu

sO nguyén/so thuc/ky tu/ chudi Ky tu.

@ Created by Bich Ngan



2.2. Sap xép chon true tiép — Selection sort

* Y twéng giai thuit

e Chon phan tr nhé nhat trong n phan ti ban dau, dua
phan tr nay vé vi tri thir 0 ctua ddy hién hanh; sau d6
khong quan tdm dén nd nira, xem day hién hanh chi
con (n — 1) phan to, bat dau tir vi tri thir 1; 1ap lai qua
trinh d6 trén day hién hanh... dén khi day hién hanh
chi con 1 phan tir thi ding

@ Created by Bich Ngan



Minh hoa vi du Selection sort

e Chodiysoa

®OO®WOOO

< Budc 1: Tim min cua ddy soO tu a;— a,4 . Sau do hoan do61 min vdi a,
Fin

ONONMONONONONONO

i=0

@ Created by Bich Ngan



Minh hga vi du Selection sort (tt)

< Buwdc 2: Tim min cla day so tv a, — a,,, . Sau d6 hoan ddi min vai a,

min

[
PrETPTPeewe

< Buwdc 3: Tim min cla day so ti a, — a,, . Sau dé hoan déi min vai a,
in

Q0 ®®OO®®OO

@ Created by Bich Ngan




Minh ho¢a vi du Selection sort (tt)

< Bwoc 4: Tim min cla day so tlr a; — a,, ; . Sau d6 hoan doi min vai a,

Q00 ®W®O®O

< Budc 5: Tim min cla day so tv a, — a,, . Sau d6 hoan déi min voi a4

i=3

\l

Q0 00®»OO®®

a Created by Bich Ngan

=4




Minh hga vi du Selection sort (tt)

< Bwoc 6: Tim min cta day so tlr ag — a,,.; . Sau d6 hoan doi min va&i a,
min

| |
PP ee

I=5

< Buoc 7: Tim min cla day so tlr ag — a,,., . Sau d6 hoan d6i min véiag i

iy
00000 CC
eo0o00000CEG®C

Dirng. Vay day da dudc sap xép.




» Minh hoa thao tac siap xép dir liéu theo phuwong phap
Selection Sort cho cac day dur liéu sau:
 Sip xép tang:
13 8 12 6 9 10 12
A H K R E C Z G

o Sap xép giam
13 8 12 6 9 10 12 I
A H K R E C Z G

@ Created by Bich Ngan



Cai diit

void SelectionSort(int af],int n)
{
for(int iI=0;i<n-1;i++)
Int min=i;
for(int j=i+1;j<=n-1;j++) /tim min cda day sé
if(afj]J<a[min])  /twra, 2 a,
min=j;
swap(a[min],ali]);
}
}

@ Created by Bich Ngan



Bai tap cai dit

* Viét bo sung cac ham vao chuong trinh xt Iy mang 1 chiéu
cac ham thuc hién nhitng yéu cau sau:
1. Viét ham sap xép ting theo PP selection sort cho dit liéu s6
nguyén/so thuc/ky tu/ chudi Ky tu.
2. Viét ham sap xép tang theo PP interchange sort cho dir liéu

sO nguyén/so thuc/ky tu/ chudi Ky tu.

@ Created by Bich Ngan



2.3. Sap xép chén true tiép — Insertion Sort

o Y tuéng

e Gia str cO 1 day ay, a,,...,a,trong d6 (i — 1) phan tir
dau tién a,, a,,..., a, di co thu ty. Y tudng cua gidi
thuat 1a tim cach chén phan tir a; vao vi tri thich hop
cia doan da sap xép dé co diy moi ay, a,,..., a; da co
thtr tu. Cr nhu thé c4c phan tir tiép theo cho dén hét

day. Vay ta duoc 1 dy sap xép.

@ Created by Bich Ngan



Minh hoa vi du Insertion sort

e Cho diy sb a

®OO0O®WOOO

= Buéc 1: Diy ag-a, da c6 thit tu. Can chén a; vao day nay dé day

van co tht tu

l@@@@@

@ Created by Bich Ngan



Minh hoa vi du Insertion sort (tt)

Bwdc 2: Day a;-a, da co thir tw. Can chén a, vao day nay dé day van
co thu tw

| \
il Al AR

Bwdc 3: Day a,-a, da co thir tw. Can chén a, vao day nay dé day van
co thu tw

@ Created by Bich Ngan |:




Minh hoa vi du Insertion sort (tt)

Bwéc 4: Day a3—aO da cé th&r tw. Can chén a, vao day nay dé day van
co tho tw

\
@@@@@

Bwéce 5: Day a,-a, da co thw tu Can cheén a; vao déy nay dé day van
co tho tw

i:5
@ Created by Bich Ngan




Minh hoa vi du Insertion sort (tt)

Bwdc 6: Day ac-a, da co thir tw. Can chén ag vao day nay dé day van
co tho tw

@@@@00@@

=6

Bwéce 7: Day ag-a, da co thu’ tw. Can chén a, vao day nay dé day van
co tho tw

@ Created by Bich Ngan i=7




Minh hoa vi du Insertion sort (tt)

0000000860

Dirng. Vay day da dudc sap xép.

e Created by Bich Ngan



» Minh hoa thao tac siap xép dir liéu theo phuwong phap
Insertion Sort cho cac day dir liéu sau:
 Sip xép tang:
13 8 12 6 9 10 12
A H K R E C Z G

o Sap xép giam
13 8 12 6 9 10 12 I
A H K R E C Z G

@ Created by Bich Ngan



void InsertionSort(int af],int n)
{
for(int I=1;i<n;i++)
{
Int x=a[l];
for(int j=I-1;>=0;j- -)
{
if(afj]>x) afj+1]=al];
else break;
}
afj+1]=x;
}
}

@ Created by Bich Ngan



Bai tap cai dit

* Viét bo sung cac ham vao chuong trinh xt Iy mang 1 chiéu
cac ham thuc hién nhitng yéu cau sau:
1. Viét ham sap xép tang theo PP insertion sort cho dir liéu so
nguyén/so thuc/ky tu/ chudi Ky tu.
2. Viét ham sap xép tang theo PP interchange sort cho dir liéu

sO nguyén/so thuc/ky tu/ chudi Ky tu.

@ Created by Bich Ngan



2.4. Sap xép Noi bot — Bubble Sort.

o Y twéng: (sap tang)
 Dua vao y tuéng dua phan tir nho 18n dau mang va 16n vé phia
sau mang.
e Xuat phat tir cu6i day, doi chd cac cip phan tir ké can dé dua
phan tr nhé hon trong cip phan tir d6 vé vi tri dimg dau day
hién hanh, sau d6 khdng xét téi n6 & budc tiép theo, do vay ¢

lan lap tha i co vi tri dau day la i.

@ Created by Bich Ngan



Minh hoa vi du Bubble sort

oYoNoXoXoRo X Xo

+ Budc 1: Pua phan tir nho bat dau tir cu6i mang (j=7) 1én vi trii=0

® 00606000

=7

oNONONCNONONONO

J=6




Minh hoa vi du Bubble sort (tt)

Q@@QQ@@Q

m
@QQ@‘@@‘

i=0

0 <> @000 0 6
taeat .......




Minh hoa vi du Bubble sort (tt)

+Budc 2: Pwa phan t& nho bat dau tv cudi maing (j=5) 1&h vi tri i = 1

ONONONONONONON®

=1 j:5

ONONOHNONORONON®

=1 =2
+Budc 3: Dwa phan tir nhd bat dau tr cudi mang (j=6) Ie vitrii=

OOQ@@QOO

Created by Bich Ngan
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Minh hoa vi du Bubble sort (tt)

OOOO

ONORONE®

i

OOO@

OOOO

<>@00

<><%>
s




Minh hoa vi du Bubble sort (tt)

S eSS

Q000000 O0O

29 ee
@ Created by Bich Ngan



 Minh hoa thao tac sap xép dir liéu theo phuong phap Bubble
Sort cho cac day dir li¢u sau:
 Sip xép tang:
13 8 12 6 9 10 12
A H K R E C Z G

o Sap xép giam
13 8 12 6 9 10 12 I
A H K R E C Z G

@ Created by Bich Ngan



void Bubblesort(int a[],i1nt n)
{
for(int 1=0;1<n-1;1++)
for(int jJ=n-1;j>=1;jJ--)
if(apyl<aly-1D)
, swap(a[jl,ali-11);

@ Created by Bich Ngan



Bai tap cai dit

* Viét bo sung cac ham vao chuong trinh xt Iy mang 1 chiéu
cac ham thuc hién nhitng yéu cau sau:
1. Viét ham sap xép tang theo PP Bubble sort cho dir liéu so
nguyén/so thuc/ky tu/ chudi Ky tu.
2. Viét ham sap xép tang theo PP Bubble sort cho dir liéu s6

nguyén/so thuc/ky tu/ chudi Ky tu.

@ Created by Bich Ngan



ai tAp (b6 sung Mang 1 chiéu)

1. Vi€t chuong trinh dé dao nguoc vi tri cac phan tir trong
mang maot chiéu.
2. Nhap mang a gdbm n phan tur sao cho cac so chan va I¢ xen

k& nhau.

3. Viet ham tim phan tir chan 16n nhat trong mang s6 nguyén
n phan tur.

4, Vlet ham tim phan tir 1& nhd nhat trong mang so nguyén n
phan tu’

5. Sap Xep mang acon phan tir theo thir tu ting dan & cac vi
tri chan/ giam dan & vi tri 1&.

Xoa phan tir thtr i trong mang a c6 n phan ti.
Chén mdt phan tir x vao vi tri tht i ciia mang a.

@ Created by Bich Ngan



2.5. Sap xép Quick Sort

o Y twéng (sip ting)
¢ Phan hoach day a, — a,, thanh 2 phan:
Day con 1: a;-a; 0 gia tri < X
Day con 1: aj-a,,4 CO gia tri > X
v6i X 14 gid tri thy y trong ddy ban dau.
e Tuy nhién thuat todn s& chay nhanh néu chon X l& phan tu
trung binh cta ddy. Nhung thuc té viéc tim ra phan tir trung
binh ctia ddy s& ton nhiéu “chi phi”, nén x thuong duoc chon Ia

phan tir nam gitra day: x = a[k], véi k = (left + right)/2.



2.5. Sap xép Quick Sort

e Thuat toan Quick Sort
e Budc 1: Chon tuy y 1 phan tir a[k] trong day lam gia tri chuan,
(k € [0:n — 1]). bat : x=a[k], 1=1 (left), ] = r (right).
e Budc 2: Tim va hoan doi cip phan tir a[i], a[j] nam sai chd
(a[i]>x va a[j]<x)
Bude 2.1: trong khi a[i]< x thi i++;
Budc 2.2: trong khi a[j]> x thi j--;
Budc 2.3: néu i<j // (a[i]>x va a[j]<x) thi hoan doi a[i] va a[j]

e Néu i<j thi lap lai B2 cho cac day Qeft — &, 8j = Arjght



Minh hoa vi du cho TT Quick Sort

10 2 1 14 5 9 30 7

Phan hoach doan 1=0, r=7, mid=3, x=14.

i=3 =7
I W
10 2 1 14 5 9 30 7
t t
=0 r=7
i=4 =6
| '
10 2 1 7 5 9 30 14
t t
=0 r=7

@ Dung lap.



Minh hoa vi du cho TT Quick Sort (tt)

Phan hoach doan 1=0,r=7=6,mid=3,x=7. (chua lam phan hoach doan

1=1i=6,r="7).
i=0 1=4
Ik W
10 2 1 7 5 9 30 14
t t
I=0 r=6
i=3 || j=3
ey
5 2 1 7 10 9 30 14
|
I=0 r=6




Minh hoa vi du cho TT Quick Sort (tt)

j=2 i=4
! v
5 2 1 7 10 9 30 14
t t
=0 r=6

Dung lap.

Phan hoach doan 1=O,r=j=%,mid=l,x=2.(chu’a lam phan hoach doan

1=i=4, r=6).
i=0 =2
b "
5 2 1 7 10 9 30 14
f 1

e =0 r=2




Minh hoa vi du cho TT Quick Sort (tt)

i=1 ] j=1

|t |
t t
=0 r=2
i=0 i=2
' '
t t
=0 r=2

E Dung lap.

10

10

30

30

14

14



Minh hoa vi du cho TT Quick Sort (tt)

Goi lai phan hoach doan I=i=4,r=6,mid=5,x=9.

i=4 i=5
'
o ° e o 10 9 30 14
T ;
1=4 =06
=4 i=5
} !

1=4 r=6

Drrng 13p.

-



Minh hoa vi du cho TT Quick Sort (tt)

Phan hoach doan 1=i=5, r=6, mid=5, x=10.

i=5 | [j=5

vy vy

f 1

=9 r=6

LDl‘mg lap.



Minh hoa vi du cho TT Quick Sort (tt)

Goi lai phan hoach doan 1=1=4, r=7, mid=5, x=10.

i=5 | [j=5
st

0000 - G

_
H

j=4 i=6

|
0000 . - & G
T

1=4 =14

Dung lap.



Minh hoa vi du cho TT Quick Sort (tt)

Phan hoach doan 1=1=6. r=7, mid=6,x=30.

Dung lap.

Dimnmg.

Vay day da duoc sap xép.

i=6 =14
W
30 14
t t
1=6 =17
j=6 1=7]
' '
14 30
t t
1=6 =1




Cai dat TT Quick Sort

void QuickSort(int all,int 1,int r)
{
int i,j,mid, x,flag;
mid=(1l+r)/2;

¥x=a[mid];
i=1;
j=r;
do{
flag=1;
while(a[il<x) 1i++;
while(a[jl>x) J--:
if ((i>=mid) | | (j<=mid))
flag=0;
if (i<=7)
{
Swap(alil,al]jl):
i++; -
}
}while ((i<=j)&& (flag!=0))
if (1<3) QuickSort(a,l,]j):
if (i<r) QuickSort(a,i,r):



2.6. Sap xép theo giai thuat Merge Sort

* Y tudng
e Phan hoach ddy ban dau thanh cac ddy con. Sau khi phan
hoach xong, ddy ban dau sé& duoc tach thanh 2 diy phu
theo nguyén tac phan phéi déu luan phién.
e Tron tirng cap day con cua 2 day phu thanh 1 day véi nguyén
tac thu tu ting dan. Lap lai qui trinh trén sau 1 so budc, ta sé

nhéan dugc 1 ddy chi gom 1 day con khong giam.



Minh hoa vi du Merge Sort

Cho day s6 a sau:

30

..................................................................................................................................................................................................................

14
i i
2 14
0 0
0 0
10 14

30



Minh hoa vi du Merge Sort (tt)

k=2:
.................. ;
a= 10 1 14 5 9 7 30
b= 10 5 9
c= 14 7 30
a= 2 10 14 ; 5 7 9 30



Minh hoa vi du Merge Sort (tt)

k=2:
.................. ;
a= 10 1 14 5 9 7 30
b= 10 5 9
c= 14 7 30
a= 2 10 14 ; 5 7 9 30



Minh hoa vi du Merge Sort (tt)

k=4:
. .
a= 1 2 10 14 5 7 9 30
b= 1 2 10 14
c= 5 7 9 30
a= 1 2 5 7 9 10 14 30



Minh hoa vi du Merge Sort (tt)

k=8. Dung.
Vay day da duoc sap xép.



Cai diit

void MergeSort (int a[],int n)

{
int p,pb,pc;
int k=1;
int b[MAX],c[MAX];
do {
p=pb=pc=0;
while (p<n)
{
for (int i=0;i<k; i++)
if (p<n)
{
b(pbl=alp]; pb++;
}
for (int 1i=0;i<k; i++)
if (p<n)
{

clpcl=alp]l: pc++;

}
}
Merge (a,b,pb,c,pc, k) ;
k*=2;

@ }while (k<n) ;
}

pt++;

p++;



{

Cai dit (tt)

void Merge(int a[],int b[],int nb,int ¢[],int nc,int k)

int p,pb,pc,ib,ic, kb, ke;
p=0;
pb=0;
pc=0;
ib=0;
ic=0;
kb=min (k,nb);
ke=min(k,nc);
while ((0<nb) &&(0<nc))
{
if (b(pbtib]<=c[pctic))
{
a(p]=b[pbtib];

ptt;
ibt+;
if (ib==kb)
{
while (ic<ke)

{
alp]=c(pctic);
ptt;
ict+;

pb+=kb;
pct=ke;
ib=ic=0;
nb-=kb;
nc-=kc¢;
kb=min(k, nb) ;
ke=min(k,nc);

else

a[pl=c[pctic];

p++;
ict+;
if (ic==kc¢)
{
while (ib<kb)
{
al[pl=blpb+ib];
p++;
ib++;
}
pb+=kb;
pct+=kc;
ib=ic=0;
nb-=kb;
nc—=kc;
kb=min (k, nb) ;
kc=min(k, nc) ;
}
}
}
if (nb>0)

{
for(int i=l;i<=nb;i++)
{
alpl=bl[pb+ib];
p++;
ib++;



Bai tap

» Minh hoa thao tac sap xép dit liéu theo phuong phap Quick
Sort va Merge Sort cho cac day dur liéu sau:
 Sip xép tang:
13 8 12 6 9 10 12
A H K R E C Z G

o Sap xép giam
13 8 12 6 9 10 12 I
A H K R E C Z G



3. Cac giii thuat tim kiém trén chudi



3.

1. Tim Kiém tuan tw (Giai thuat Brute-Force)

o Y tuéng:

. Gia str ¢O chudi s va chudi a, can tim a trong s.

- Giai thuat thir so chudi a tai moi vi tri con trong chudi
s, batdau trvitri 0, 1, 2... trong s.

- M6i 1an so trung, lan luot So ting cip Ky tu ctia a va s
tir tral qua phai. Khi gap 2 ky tu khac, viéc so sanh lai

bat dau tir dau chudi a véi vi tri mai trong s.



3.1. Tim kiém tuan tw (Giai thuat Brute-Force)

* Vi du minh hoa

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
s [1]0]1]0]1]0]0]|1[0]1]1 1/0[{0[1|1]|1]|1]0]1
a ([1]0]1[0jO0[1]1]1
al1/0|1]0|O0|1]|1]1
al1/0|1]|0|O0|1][71]1
a|l1/0[1[/0[O0O[1][1]1
al1]0]717]|0[0[1]1]1
al1/0|1]0[|0[1]1]1
al17]|0]1][0[0 |1 ]1]1
al|1]0[1]0[0[|1]|1]1
al17]/0]1]0]0]|1]1]1
al1]0]|1]0 111
a O(1[(0[O([1([1]1




Cai diit

/[Tim chuoi atrong chuoi s
int Brute_Force (const String &s, const String &a)

{
int I =0, /lchi so chay tren s
] =0; /lchi so chay tren a
int Is = s.strlen(); /[ chieu dai cua s
int Is = a.strlen(); /lchieu dai cua s
const char* pa =a.c_str(); /Ky tu dau tien cua chuoi a
const char* ps =s.c_str(); /Ky tu dau tien cua chuoi s
do {
if (palj] == psli])
{ -
I++;
e
I
else
{
i =(—j)+1;//Luiivevitrisosanh moi
]=0;
}
} while ((j<la) && (i<Is));
if (j>=la)
return i —la; //tra ve vi tri cua a nam trong s
else

return —1; //khong tim duoc atrong s



3.2. Giai thuat tim kiém Knuth-Morris-Pratt

o Y twéng (Giai thuat con duoce goi la KMP-Search)
o Gia sir ¢6 chudi s va chudi a, can tim a trong s.
e Goi i, j 1an luot 1a bién chay trén s va a. la, Is 14 d6 dai chudi a vas.
e Y tudng chinh:
Trong lan so sanh tring a va s th 1, khi tai vi tri thu iz ¢6 aj #si.

Khi d6 ta dich chuyén vé phia phai sao cho doan dau cta a tring khép véi
doan cubi cua a trong phan da duyét qua.

Lan so tring ké tiép cua s va a bat dau tir sau vi tri tring khdp dau cudi trén
a nay. Khi d6 i khong can Ui lai (tiét kiém s6 1an so sanh).

Qué trinh lip lai cho dén khi j > la (c6 s trong a), hoac i>Is (khdng co a
trong s.



3.2. Giai thuat tim kiém Knuth-Morris-Pratt

* Vi du minh hoa

Bt dau lan so trung th hai
(i= )

—
—
DO

)

(i=8 j=1)

8 9 10 11 12 13 14 15 16 17 18 19 20
0/ 1[1/0/110J0J1{1[1/1/0]1

]Bét dau lan so trung thi ba

¢
2

w
~

O |on
O |
—

0 1
s |1]0
0

D - |

2 EE

a

QO

—
o
—
o
o
—_
—
—




3.2. Giai thuat tim kiém Knuth-Morris-Pratt

o Chung ta chi tim sw trung khép phan dau chudi a véi phan
cuoi cua day mau xam (day da trung khop gitra s va a).

I

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
s |1/0[1]0[7][0[0|1[O0O|1[{1[O0O[1]O0[|O[1[1|1[1]0]1
4—6: l j=4, s0 ky tu trung 1a 2
a |[1]0f1/0j0 |1 |11
*—r ‘

a |aJofaJolo[ 111

¢ Cach tim kiém nay dwoc thuc hién nhu slide tiép theo.



3.2. Giai thuat tim kiém Knuth-Morris-Pratt

* Vi du minh hoa: cach tim cac ky tw dau/cuoi trung khop trén
1 chuoi a
3=1, s6 ky tu trung 1a 0 (khi dém s6 ky tu trung, luén phai dich chuyén a’ sang
1 phai so véi a, tic chi so sanh phan cudi clia a véi phan dau cla a’, trudng hop

nay xem nhu khong ¢é ky tu trung).
a |[1{0]|1|0[0]|1]1]|1 next; = 0

a |[1[0[1]0]|O|1]1]1

l j=2, s6 ky tu trung 12 0

a IO [0 0111 next, = 0
a |110(1(0|0|1(1][1

| 3=3, s0'ky tut trimg 1a 1
a |[1]0]|1]0[0]|1]1]|1 next; = 1

a [AJolaJofo 111




3.2. Giai thuat tim kiém Knuth-Morris-Pratt

* Vi du minh hoa: cach tim cac ky tu dau/cudi trung khép trén
a trong phan so khop vai s (tt)

l j=4, s6 ky tu trung l1a 2

a 1101 1 |0 O|11[1]1 next, = 2
a |1 IO 1/0(0 (111

l j=5, s6 ky tu trung 12 0
a 110(1]0]0|1]1]1 nexts = 0

a [1]0]1]/0]0]1 1

=6, s6 ky tu trung la 1

I
[

1 next,

o
-
o
—
o
o
=

| || |

1

| 3=7, 56 ky tu trung1a 1
a 1 0 1 010 1 1 1 next,
a [12]Joj1[0]JOf[1[1]1

I
=




Cai diit

// Giai thuiat Knuth- Morris — Pratt

int strstr(const String &s, const String &a);
/a&
post: Néu a la chudi con cia s, ham tra vé vi tri xuit hién diu tién cia a trong s;
ngugc lai, ham tra vé -1.
=/
{
List<int> next;
int i = 0, // Chisbdchay trén s.
5 = 0, // Chi sd chay trén a.
1s = s.strlen(); // S6 ky tu cia s.
la = a.strlen(), // S0 ky tu caa a.

const char* pa = a.c str(); //DPiachiky tua diu tién chaa a.
const char* ps = s.c str(); //Diachiky tu diu tién cia s.
InitNext(a, next): // ¥héi gdn cac phan tr next,, next,,. next,, ;.

// Khong s dung nexty.
do ¢
if (paljl==ps(i]){// VAn con ky tu trung trong moit lan so trung
// mao d6, i va j duge quyén nhich tai.

i44+;
j++;
}
else
if (37 == 0) // Pay la truong hop dac biét, phai dich a sang phai
i++; // mdt bude, ¢6 nghia 1a cho i1 nhich téi.
else

next.retrieve(j, J):; // Choj lui vé tri da chia trong next;.
} while ((j3<la) &a&a (i<ls)):;

if (j>=la) return i - la;
@ else return -1;
}



Cai dit (tt)

// Ham phu trg gan cdc phian ti cho danh sach next.

void InitNext (const String &a, List<int> &next):;
/)l
post: Gdn céc tri cho cdc phin tf ciia next dua trén chudi ky tu a.
*/
{
int i = 1, // Chi sd chay trén a.
3 = 0, // Chi sé chay trén a’.
la = a.strlen(), // S6 ky tf ciia a (cing 1a cua a’).
const char* pa = a.c _str(); //Diachiky tu diu tién cha a (cing la ciaa a’).
next.clear ()
next.insert(l, 0); // Ludén ding véi moi a.

do ¢
if (paljl==palil)){ // VAn con ky tu trung trong mét ldn so trung
i++; // mao do, i va j duge quyén nhich tai.
J++: // Tiuwvitri i trén a trd vé trude, j xem nhu da
next.insert (i, j):// quét dugc s6 phan tf trung cuia a’ so vdi a.
Llsa
if (j == 0){ // Truong hgp dac biét, phai dich a sang phai
i+4; // modt bude, cd6 nghia 1a cho i nhich tdi.

next.insert(i, j):
1
else

next.retrieve(i, J); // Choj lui vé tri da chia trong next;.
} while (i<la); // i=1lala di gdn xong la phin uf cia next,
@ // khong sif dung next,.
}



3.3. Giai thuat Boyer - Moore

° Y tuéng:

o Gia str cO chudi s va chudi p, can tim p trong s.

o Kiém tra c4c ky tu cua p va s tir phai sang trai va khi phat hién
su khac nhau dau tién thuat toan sé tién hanh dich p qua phai
dé thuc hién so sanh tiép.

« Trong thuat toan nay cé hai cach dich chuyén p qua phai dé so

sanh vai S.



3.3. Giai thuat Boyer - Moore

* Vi du minh hoa

e Gia st ta dang khop mau p ¢ vi tri j ctia chudi nhap s. Ta s& bat dau nguogc
bang cach so sanh p[i] vai s[j+i] véi i di tir m-1 xudng 0 (S0 nguoc tir phai sang
trai). Gia str dén mot gié tri i ndo d6 ta gip hai ky tu khac nhau nhu hinh duéi
day. (doan mau tim 1a gibng nhau)

4
-

S m [ [a] ]

0 L

e Can tim cach dé dich chuyén p qua phai dé so sanh tiép véi s.




3.3. Giai thuat Boyer - Moore

e Luat matching shift: Bay gio ta s phai dich chudi p di mot doan. C6 hai trudng
hop:
TH1: néu doan mau tim ciing xuét hién & mot chd khac trong a thi ta doi p vé bén

phai mot doan ngan nhdat cho dén mot tai xuat hién cua doan mau tim.

S GEEEENEEEEEENEED 2 EEEEEEEEEEEN

P LT Tom—

Gia su ta dich p di mot doan c6 @6 dai k. Néu p[i-k] == b thi ta lai c6 mot mis-match
mdi. Vi p[i-K] 1= a (ky tu bén trai doan mau tim cua s).

Quaé trinh dich chuyén p tiép tuc duogc lap lai.



3.3. Giai thuat Boyer - Moore

e Luat matching shift (tt)

TH2: khong ton tai doan mau tim thoa mén diéu kién trén. Trong truong
hop nay ta phai doi p di xa hon nita, cho dén khi mot tién to dai nhat
ctia p tring voi mot hau t6 cua doan mau tim. (Tién t6 dai nhat dé cho do

X@& dich ngan nhat co thé c0.)

i-k
JESEESEESRENNSND  SESSEESSSEEE
° (T E——



3.3. Giai thuat Boyer - Moore

» Luat occurrence shift:
e Ta phai dich p dén vi tri ndo @6 sao cho ky tu bén trai doan mau
tim giong nhu Ky tu bén trai doan mau tim cua s.

e Chiéu dai phép dich nay, ta tinh day os[a] (vi tri 16n nhat ctia ky tu a trong p):
os[a] = max({-1} U{x|p[x]==a})

S (1“]1]“‘]]1]][:‘_[|]|][|||||]
P CEEEIII;-—"*
i-k
e Cu thé hon, néu ton tai 0 < X < m-1 sao chop[x] == a thi ta chon X 16n nhat nhu
vy, va gan os[a] = x. Néu khong c6 ky tu a trong chudi p thi ta dit os[a] = -1
o Gia sir ta dang quét s dén ky tu a, va ¢ vi tri i cia miu p, thi theo luat

@ occurrence shift ta nén dich p di mot dai luong bang i - os['a]



3.3. Giai thuat Boyer - Moore

int BoyerMoore (char *source, char *f£find)

\ = LS {
® (:al(iat int skip[MAX], i = 0, len, j=-1,

len = strlen(£find);
lensource = strlen (source) ;
for (i=0; i<MAX; i++)
skip[i] = len-—1;
for (i=0; i<len; i++)
if (skip[find[i]] = len-1)

skip[find[i]] = len—3i-—1;

len—1;

I
U
Il

3 =
do {
if (source[i] == £ind[j])

lensocource;

if (len—3+1 > skipl[source[i]])

i += len—j+1;
else
i += skip[source[[i]]:
9 = len-—1;
}

} while (j>0 && i<lensource) ;

if (3j<=0)
return i;
else
return —1;



o Cai dat code thuc thi cac giai thuat tim kiém chudi






