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&+ Noi Dung

» Cac giai thuat tim kiém noi
1. Tim ki€m tuyén tinh
2. Tim ki€ém nhj phan
> Cac gidi thuat sap xép noi
1. BGi cho truc tiép — Interchange Sort
2. Chon truc tiép — Selection Sort
3. NGi bot — Bubble Sort

CAU TRUC DU LIEU VA GIAI THUAT 1



¥ NOi Dung (Tt)

nén truc tiép — Insertion Sort

C
Chén nhi phan — Binary Insertion Sort
Shaker Sort

S

nell Sort
Heap Sort
Quick Sort
10. Merge Sort
11. Radix Sort

© o N o 0 A
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4" Bai Toan Tim Kiém

» Cho danh sach c6 nphanttra, a,, a,..., a_,.

> DPE don gidn trong viéc trinh bay gidi thuat ta dung
mang 1 chiéu a d€ luu danh sach cac phan t& néi
trén trong b6 nha chinh.

» Tim phan t&r cé khoé bang X trong mang
=  Gidi thuat tim kiém tuyén tinh (tim tuan tu)
= Giai thuat tim ki€m nhij phan
“* Luu y: Trong qua trinh trinh bay thuat giai ta dung

ngén nglr Iap trinh C. &

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Tim Kiém Tuyén Tinh

> Y tuong : So sanh X lan luot vGi phan t& thr 1,
th(r 2,...cla mang a cho dén khi gap dugc khoa
can tim, hoac tim hét mang ma khong thay.

» Cac budc tién hanh

* Budc 1: Khai gan i=0;
« Budc 2: So sanh a[i] vdi gia tri x can tim, c6 2 kha
nang
+ afi] == x tim thay x. DUng;
+ a[i] 1= x sang budc 3;
« Budc 3: i=i+1 // Xét ti€p phan tu ké tiép trong mang
Néu i==N: Hét mdng. Dung;
Nguoc lai: Lap lai budc 2; G

CAU TRUC DU LIEU VA GIAI THUAT 1



CAU TRUC DU LIEU VA GIAI THUAT 1

&= Thuat Toan Tim Kiém Tuyén Tinh

» Ham trd vé 1 néu tim thay, nguagc lai trd vé 0:

Int LinearSearch(int a[],int n, int x)

{
Int 1=0;
while((i<n)&&(ali]'=x))
++:
if(i==n)
return O; /Tim khéng thay x
else
return 1; /Tim thay
}



; Minh Hoa Thuat Toan Tim Kiém Tuyén Tinh

Tim thay 6 tai vi tri
4
(20 s (1 G G G
0 1 2 3 4 5 6

CAU TRUC DU LIEU VA GIAI THUAT 1



&= Minh Hoa Thuat Toan Tim Ki&m Tuyén Tinh (tt)

x=1o i=7, khdng tim thay

g
2 @ G ) G o G

0] 1 2 3 4 5 6

CAU TRUC DU LIEU VA GIAI THUAT 1



& Panh Gia Thuat Toan Tim Tuyén Tinh

Truong hgp Css

TOt nhat 1

Xau nhat N
Trung binh (N+1) /2

» PO phuc tap O(N)

9

Sy
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I Cai Ti€n Thuat Toan Tim Tuyén Tinh

> Nhan xét: S6 phép so sanh cua thuat toan trong trudng
hop xau nhat la 2*n.

> PE gidm thi€u sb phép so sanh trong vong lap cho thuat
toan, ta thém phan t& “linh canh” vao cudi day.

int LinearSearch(int af],int n, int x)

= { int i=0; a[n]=x; // a[n] la phan tu “linh canh”

«L- . L

E while(a[i]'=x)

F I++;

g if(i==n)

o return O; / Tim khéng thay x

2 else

§ return 1; / Tim thay

2 } )
(®)
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& Thuat Toan Tim Kiém Nhi Phan

~

CAU TRUC DU LIEU VA GIAI THUAT 1

» DPuoc ap dung trén mang da co th( tu.
> Y tuéng: .

Gid xU ta xét mang co th(r tu tang, khi ay ta co
ai-1<ai<ai+1

NéEu X>a, thi X chi cé thé xuat hién trong doan [a,,,
a, 4]

NéEu X<a, thi X chi cé thé xuat hién trong doan [a,,

a;,]

Y tudng cla gidi thuat 1a tai moi budc ta so sanh X

vGi phan t&r diing giCra trong day tim ki€m hién hanh,
dua vao két qua so sanh nay ma ta quyét dinh gidi
han day tim kiém & nra dudi hay nra trén cla day @
tim ki€m hién hanhz



CAU TRUC DU LIEU VA GIAI THUAT 1

YV VY

& Cac Budc Thuat Toan Tim Kiém Nhi Phan

Gid sU day tim ki€m hién hanh bao gom cac phan t&
nam trong a,., a,,, cac budc cua giai thuat nhu sau:

Budc 1: left=0; right=N-1;

Budc 2:

=  mid=(left+right)/2; //chi s6 phan tu gilra day hién hanh
" So sanh a[mid] v&i x. C6 3 kha nang

 a[mid]= x: tim thay. Dung

* a[mid]>x : Right= mid-1;

* a[mid]<x : Left= mid+1;
Budc 3: Néu Left <=Right ; / con phan tu trong day hién

hanh
+ Lap lai buéc 2 .
Nguoc lai : Dyng o



« Cai bat Thuat Toan Tim Nhi Phan

» Ham tra vé gia tri 1 néu tim thay, nguagc lai ham
trd vé giatri 0
Int BinarySearch(int a[],int n,int x)
{ Intleft, right, mid; left=0; right=n-1;
do{
mid=(left+right)/2;
If(a[mid]==x) return 1;
else if(a[mid]<x) left=mid+1;
else right=mid-1;
hwhile(left<=right);
return O;

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Panh Gia Thuat Toan Tim Tuyén Tinh

Truong hgp Css
TOt nhat 1

Xau nhat

Trung binh

» D0 phuc tap O(log,N)

14
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Minh Hoa Thuat Toan Tim Nhi Phan

Tim thay 2 tai vi tri 1

CAU TRUC DU LIEU VA GIAI THUAT 1
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Minh Hoa Thuat Toan Tim Nhi Phan (tt)

L=0

R=-1 => khong tim thay X=-
1

CAU TRUC DU LIEU VA GIAI THUAT 1
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E Bai Toan Sap Xeép

» Cho danh sach cé nphantta,, a,, a,..., a_,.

> Sap xép la qua trinh x& ly cac phan t& trong danh
sach dé dat chiing theo mot th(r tu thda man mot so
tiéu chuan nao do dua trén théng tin luu tai moi phan
t&, nhu:

= Sap xép danh sach I6p hoc tang theo diém trung
binh.
= Sap xép danh sach sinh vién tang theo tén.

> DPE don gidn trong viéc trinh bay giadi thuat ta dung
mang 1 chiéu a d€ luu danh sach trén trong bd nhé
chinh. 0

17
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E Bai Toan Sap Xép (tt)

> a:laday cac phan tir dir liéu

> DE sap xép day a theo thr tu (gid su theo thr tu
tang), ta ti€n hanh triét tiéu tat ca cac nghich thé
trong a.

= Nghich thé:

e Chodayconphantlta, a,...,a,

- Néui<jvaa >a

34 3 4 g a[0], a[1] la cap nghich thé

]

» DPanh gia dd phuec tap cua giai thuat, ta tinh
C..: SO lugng phép so sanh can thuc hién

CAU TRUC DU LIEU VA GIAI THUAT 1

C... SO luong phép hoan vi can thuc hién >



& Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort
3. NGi bot — Bubble Sort
4. Shaker Sort
) 5. Cheén truc tiép — Insertion Sort
% 6. Chen nhi phan — Binary Insertion Sort
% 7. Shell Sort
E 8. Heap Sort
g 9. Quick Sort
= 10. Merge Sort B
% 11. Radix Sort o @



CAU TRUC DU LIEU VA GIAI THUAT 1

& Cac Thuat Toan Sap Xép

1. BSi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort

3. NGi bot — Bubble Sort

4. Shaker Sort

5. Cheén truc tiép — Insertion Sort

6. Chén nhi phan — Binary Insertion Sort
7. Shell Sort

8. Heap Sort

9. Quick Sort

10. Merge Sort
11. Radix Sort

o
),
20 b-i’



CAU TRUC DU LIEU VA GIAI THUAT 1

& P6i Cho Truc Ti€p - Interchange Sort

> Y tudng: Xuat phat tUr dau day, tim tat cac
cac nghich thé chra phan t& nay, triét tiéu
chiing bang cach déi cho 2 phan tdr trong cap
nghich thé. Lap lai x( ly trén véi phan ta ké
trong day.



% Cac Budc Tién Hanh

» Budc 1:i=0; /bétdiu trdiu day
» BUGC 2: j = i+1; /1im céc nghich thé véi afi]
> Budc 3:
Trong khi j < N thuc hién
Néu aljl<ali] #xét cap ajil, afj]
Swap(ali],all]);

j=j+1

> Budc4:i=i+1;
Néu i< N-1: Lap lai Budc 2.
Nguoc lai: Dung.

CAU TRUC DU LIEU VA GIAI THUAT 1
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& POi Cho Truc Tiép - Interchange Sort

» Cho day so6 a:
12 2 8 5 1 6 4 15

@éaeoeoa

1=0 =1

©O0O0O

000
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¢ P6i Cho Truc Tiép - Interchange Sort

o@éeeooe

06®¢000®

CAU TRUC DU LIEU VA GIAI THUAT 1

oé®@¢00®
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¢ P6i Cho Truc Tiép - Interchange Sort

ooé?oooe

=3

006@600@
@ - '

oo@eae?e

=2 =6
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_dF D6i Chd Truc Tiép - Interchange Sort

CAU TRUC DU LIEU VA GIAI THUAT 1




& POi Cho Truc Tiép - Interchange Sort

CAU TRUC DU LIEU VA GIAI THUAT 1



& POi Cho Truc Tiép - Interchange Sort

......?

i=6 =7

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1



& Cai bat Poi Cho Truc Tiép

void InterchangeSort(int a[], int N )

{
int i, j;
for (i = 0 ; i<N-1 ; i++)
for (j =i+1; j <N ; j++)
if(afj ]< a[i]) // Thoa 1 cap nghich thé
\ Swap(ali], a[jl);

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Minh Hoa Thuat Toan

ajs
@ @ W G & G L G

oz 3 4 5 6 7

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Minh Hoa Thuat Toan

4
W @ W @ G L G G

3 4 5 6 7

CAU TRUC DU LIEU VA GIAI THUAT 1
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4 Minh Hoa Thuat Toan

ajs
W @ W 6 @ b G G

ﬁ 4

CAU TRUC DU LIEU VA GIAI THUAT 1
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4 Minh Hoa Thuat Toan

ayls
D @ @G @ @ G G

2 3 ﬁ 5 6 7

CAU TRUC DU LIEU VA GIAI THUAT 1
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4 Minh Hoa Thuat Toan

CAU TRUC DU LIEU VA GIAI THUAT 1
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&= Minh Hoa Thuat Toan

POPDPPRPP® @

CAU TRUC DU LIEU VA GIAI THUAT 1
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PO Phurc Tap Cua Thuat Toan

So b hon

CAU TRUC DU LIEU VA GIAI THUAT 1
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¢ Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép - Selection Sort
3. NGi bot — Bubble Sort
4. Shaker Sort
) 5. Cheén truc tiép — Insertion Sort
% 6. Chen nhi phan — Binary Insertion Sort
% /. Shell Sort
E 8. Heap Sort
g 9. Quick Sort
= 10. Merge Sort B
% 11. Radix Sort . &



CAU TRUC DU LIEU VA GIAI THUAT 1

&= Chon Truc Tiép - Selection Sort

> Y tuong:

Chon phan t& nhé nhat trong N phan tU trong
day hién hanh ban dau.

Pua phan ti nay vé vi tri dau day hién hanh

Xem day hién hanh chi con N-1 phan tlr cla
day hién hanh ban dau

= Batdau tuvi tri th( 2;

* Lap lai qua trinh trén cho day hién hanh...
dén khi day hién hanh chi con 1 phan ti

40




‘f; Cac Budc Cua Thuat Toan Chon Truc Tiép

> Budcl: i=0:

» Budc 2: Tim phan t&r almin] nhd nhat trong
day hién hanh tir a[i] d&n a[N]

> Budc 3 : B6i cho a[min] va ali]
» Budc 4: Néu i< N-1thi

i =i+1; Lap lai Budc 2;
Nguoc lai: Dung.

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Chon Truc Tiép - Selection Sort

» Cho day so6 a:
12 2 38 5 1 6 4 15

¢

=1

00000006

CAU TRUC DU LIEU VA GIAI THUAT 1

42



_4F Chon Truc Ti€p - Selection Sort

?0@06009

1=0

'oé@eeeoa

=1

CAU TRUC DU LIEU VA GIAI THUAT 1
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—4F Chon Truc Ti€p - Selection Sort
I3 "

.oéeeeée

=2

ooo§®0®®

=3

oooo?éﬁe
- &
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= Chon Truc Tiép - Selection Sort

o0

~

9000000
. (0

~

T
(o))

~
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I Cai bat Thuat Toan Chon Truc Tiép

void SelectionSort(int a[],int n)

{

Int MIN,1,J; // chi s6 phan t nhd nhét trong day hién hanh
for (1I=0; I<n-1 ; I++) //chi s6 d3u tién cda day hién hanh
min =1,
for( =1+1; ] <N ; J++)
if (afj ] < a[min])

MIN = |; // luu viri ph&n t hién nhd
nhét

Swap(a[min],a[i]);

46



& Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhé nhat(0,7) Swap(a[0],a[4])
- G @ o ) G G o
S B 1 2 3 4 5 6 7
|: 1
2
-
O
2 i
% 47 @}



&= Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhd nhat(1,7) Swap(al[ll, a[1])
- W @ (s @ (6 (v @
';I?, JoC 2 3 z 5 6
z !
S
In—: P
% 48 @}



& Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhd nhat(2,7) Swap(a[2], a[6])

8§ s e 7

@ @ @ & W G W W
J1C 3

CAU TRUC DU LIEU VA GIAI THUAT 1
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Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhé nhat(3, 7) Swap(a[3], al[3])

. @O @ W G W G ()
T 0 1 12— 3 3 5 6 i
z 1

g

In—: n
% 50 @}



¢~ Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhdé nhat(4, Swap(a[4], a[5])
" min-
. @O @ W G W G ()
s o 1 2 3 4 5 6 7
z 1
S
% 51 @}



&= Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhé nhat(5,7) Swap(a[5], a[6])

@ @ W & G W @ W
0 1 2 3 W% 6 3

1

CAU TRUC DU LIEU VA GIAI THUAT 1
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Minh Hoa Thuat Toan Chon Truc Tiép

Vi tri nhd nhat(6,
7)

mm

0 1 2 3 4 5 6 7

1

CAU TRUC DU LIEU VA GIAI THUAT 1
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i* DO Phurc Tao Cua Thuat Toan

CAU TRUC DU LIEU VA GIAI THUAT 1



& Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort
3. N&i bot — Bubble Sort
4. Shaker Sort
) 5. Cheén truc tiép — Insertion Sort
% 6. Chen nhi phan — Binary Insertion Sort
% 7. Shell Sort
E 8. Heap Sort
g 9. Quick Sort
= 10. Merge Sort -
% 11. Radix Sort . L)



& Noi Bot - Bubble Sort

> Y tuéng:

= Xuat phat tU cudi day, doi cho cac cap phan to
ké can dé dua phan t& nhd hon trong cap
phan tlr d6 vé vi tri ding dau day hién hanh,
sau d6 sé khong xét dén né & budc tiép theo,
do vay & lan xr ly th(ri sé cd vi tri dau day lai.

" Lap lai xt ly trén cho dén khi khéng con cap
phan t&r nao dé xét.

CAU TRUC DU LIEU VA GIAI THUAT 1
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& NG6i Bot — Bubble Sort

» Budcl:i=0; //1anx{ly dautién
» BUGC 2 : j = N-1;//Duyét tir cudi day ngugc vé vi tri i
Trong khi (j > i) thuc hién:
Néu afjl<a[j-1]
Doicho(alj],a[j-1]),

5 i =J-1;

T > Budc3:i=i+l; //1an xtrly ké tiép

3 Néu i=N: Hét day. Dung

r< . o ] ,

E Nguoc lai  : Lap lai Budc 2.

=
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» Cho day so a:
2 12 8 5 1 6 4 15

@@@eoé¢®

1=0 ]=6

@@@é¢00®
=0 =4 &
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F N6i Bot - Bubble Sort

o d

=0 J:3

@éé@@@@@

O O0O0O

J=2

CAU TRUC DU LIEU VA GIAI THUAT 1
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& N6i Bot - Bubble Sort

CAU TRUC DU LIEU VA GIAI THUAT 1



& N6i Bot - Bubble Sort

CAU TRUC DU LIEU VA GIAI THUAT 1




[
AN

J=6

.....@@

I=5
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& Cai bat Thuat Toan Noi Bot

void BubbleSort(int a[],int n)
{

int |i,];
for(i=0;i<n-1; i++)
for (j=n-1;>1;]-)
If(afjl< a[j-1])/1 néu sai vi tri thi d&i ché
Swap(a[ll, af[j-1]);

CAU TRUC DU LIEU VA GIAI THUAT 1
S
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; Minh Hoa Thuat Toan

?@.@@@@@

CAU TRUC DU LIEU VA GIAI THUAT 1
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; Minh Hoa Thuat Toan

bhoorddd

i

CAU TRUC DU LIEU VA GIAI THUAT 1
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& D6 Phiic Tap Cua Thuét Toan N&i Bot

CAU TRUC DU LIEU VA GIAI THUAT 1

71



4F Cac Thuat Toan Sap Xép

1. BGi cho truc tiép — Interchange Sort
2. Chon truc tiép — Selection Sort

3. NGi bot — Bubble Sort

4. Shaker Sort

5. Cheén truc tiép — Insertion Sort

6. Chén nhi phan — Binary Insertion Sort
7. Shell Sort

8. Heap Sort

9. Quick Sort

10. Merge Sort
11. Radix Sort

CAU TRUC DU LIEU VA GIAI THUAT 1
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> Shaker Sort

> Trong moi lan sap x€p, duyét mang theo 2 luot tir
2 phia khac nhau:

= Luot di: day phan t& nhd vé dau mang.
= Luct vé: day phan t& I6n vé cudi mang.

> Ghi nhan lai nhitng doan da sap xép nham tiét
kiém cac phép so sanh thua.

CAU TRUC DU LIEU VA GIAI THUAT 1
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I Cac Budc Cua Thuat Toan

~

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1

» Budc 1: 1=0; r=n-1; //Boan I->r la doan can dugc sap xép
k=n; //ghi nhan vi tri k xay ra hoan vi sau cling
/l d€ 1am ca sao thu hep doan I->r
> Budc 2:
Budc 2a:
j=r;  //day phan t&r nhé vé dau mang
Trong khi j>I
néu alj]<a[j-1] thi {Doicho(a[j],a[j-1]): k=j;}
i
I=k;  //loai phan t& da cé th( tu & dau day
Budc 2b: j=I
Trong khi j<r
néu a[j]>a[j+1] thi {Doicho(a[j],a[j+1]); k=j;}
j++;
r=k;  //loai phan t& da co6 th( tu & cudi day
» Budc 3: Néu I<r 1ap lai budéc 2
Nguoc lai: dung

74




i Cai bat Thuat Toan Shaker Sort

void ShakeSort(int af],int n)
{
int 1, J;
Int left, right, k;
left = O; right = n-1; k = n-1;
while (left < right)

for (j = right; | > left; |

F@ail< a1

: {Swap(a[]], al-1]);k =J;}

< left = k;

= for (j = left; j < right; j +

H if (ali]> a[J+1])

= . {Swap(a[]], a]-1]);k =J; }

= right = k;

fé }

; &



4F Cac Thuat Toan Sap Xép

1. BGi cho truc tiép — Interchange Sort
2. Chon truc tiép — Selection Sort

3. NGi bot — Bubble Sort

4. Shaker Sort

5. Chén truc tiép - Insertion Sort

6. Chén nhi phan — Binary Insertion Sort
7. Shell Sort

8. Heap Sort

9. Quick Sort

10. Merge Sort
11. Radix Sort

CAU TRUC DU LIEU VA GIAI THUAT 1
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¢ Chén Truc Tiép - Insertion Sort

> Gia sircé mot day a, , a, ,... ,a, trong dé i phan ti
dautiéna,,a, ,... ,a_, da co thir tu.

> Tim cach chén phan tir a, vao vi tri thich hgp cla
doan da duogc sap dé cé day méi a, , a,... ,a, tré
nén co thu tu. Vi tri nay chinh la vi tri giCra hai
phantla _, vaa, théaa,, <a <a, (1<ksi).

CAU TRUC DU LIEU VA GIAI THUAT 1
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4F Chén Truc Tiép - Insertion Sort

» BuUudc 1: i = 1; /igia str co doan a[1] da duoc sép

» Budc 2: x = a[i]; Tim vi tri pos thich hgp trong doan
a[1] dén ali-1] dé€ chén aJi] vao

> Budc 3: DOi cho cac phan t& tUr a[pos] dén ali-1]
sang phai 1 vij tri d€ danh ché cho ali]

» BUGC 4: a[p0os] = X; /ic6 doan a[1]..ali] da dugc sép

> Budc5:i=i+1;

Néu i<n:Lap lai Budc 2

\

Nguagc lal : Dung @

78
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_4F Cheén Truc Tiép - Insertion Sort

» Cho day so :
12 2 8 5 1 6 4 15

".?@0@0@

=1

v

..GOGO@
i=2 ) \J
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obo?oooa

1=3

*QQQQQOOG

1=4

oo&oo?oa

= )
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¢ Cheén Truc Tiép - Insertion Sort

v
PO0OO0OOGO® O

O
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£ Cai Pat Thuat Toan Chén Truc Tiép

~

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1

void InsertionSort(int d, int n)

Int pos, i;

INt X;//luu gia tri ai] tranh bi ghi dé khi d&i chd cac phan tu.
for(i=1 ; i<n ; I1++) //doan a[0] da sap

{

mai

{

X = all]; pos =I-1;
// tim vi tri chén X

while((pos >= 0)&&(a[pos] > x))
{//ké&t hgp doi ché cac phan tir sé ding sau x trong day

a[pos+1] = a[pos];

POS--,
}
a[pos+1] = X; // chén x vao day
)
82 =



; Minh Hoa Thuat Toan Insertion Sort

(?@@@@@(;D

CAU TRUC DU LIEU VA GIAI THUAT 1
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_&F Minh Hoa Thuét Toan Insertion Sort

Inserta[l] mto (0,0)

PO
@ @ G G W G W G

i

CAU TRUC DU LIEU VA GIAI THUAT 1
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_&F Minh Hoa Thuét Toan Insertion Sort

Ihserta2] nto ©0,1)

s
@ @ G & W G G G

i

CAU TRUC DU LIEU VA GIAI THUAT 1
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; Minh Hoa Thuat Toan Insertion Sort

hserta[3]into ©,2)

——pos—
- @ G G G (w G G Gs
< 0 1 J20 3 4 5 6 7

= i

-

2

O

g _
% 86 @}



_&F Minh Hoa Thuét Toan Insertion Sort

Inserta[4] mto ©O,3)

—Pos

@ & @ G W G W G

1 2 4 5 6 7

i

CAU TRUC DU LIEU VA GIAI THUAT 1
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; Minh Hoa Thuat Toan Insertion Sort

Inserta5] mto ©0,4)

—Pos
@ @ G W w G G G

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Minh Hoa Thuét Toén Insertion Sort

Ihserta[6] nto (0,5)

PO%
@ @ W @ @ G W G

i

CAU TRUC DU LIEU VA GIAI THUAT 1
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_&F Minh Hoa Thuét Toan Insertion Sort

Ihserta[8]into (0,6)

-POss

@O @ W G @ G w @

0 1 2 3 4 5 6

i

CAU TRUC DU LIEU VA GIAI THUAT 1
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; Minh Hoa Thuat Toan Insertion Sort

W @ W & G G G G

0] 1 2 3 4 5 6 7

CAU TRUC DU LIEU VA GIAI THUAT 1
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& DO Phuc Tap Cua Insertion Sort

So phép so sinh So phép gin

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort
3. NGi bot — Bubble Sort
4. Shaker Sort
) 5. Cheén truc tiép — Insertion Sort
§ 6. Chen nhi phan - Binary Insertion Sort
% /. Shell Sort
E 8. Heap Sort
g 9. Quick Sort
= 10. Merge Sort B
% 11. Radix Sort . &



= Chén Nhi Phan - Binary Insertion Sort

void BlnsertionSort(int a[],int n )

int [,r,m,l;
INt X;/luu gia tri a[i] tranh bi ghi dé khi dgi chd cac phan tur.
for(int i=1 ; i<n ; i++)
{ x=al]; | =0;r=1I1,
while(|<:r) // tim vi tri chén x
{ M = (1+r)/2; s tim vi tri thich hgp m
if(x <a[m]) r = m-1;
else  |=m+1;

~

for(intj =i-1;j>=I; j--)
a[|+1] = a[j];// doi cac phan tr sé ding sau x
a[|] = X, /I chén x vao day

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort

3. NGi bot — Bubble Sort

4. Shaker Sort

5. Cheén truc tiép — Insertion Sort

6. Chen nhi phan — Binary Insertion Sort
7. Shell Sort

8. Heap Sort

9. Quick Sort

10. Merge Sort

11. Radix Sort {0}

95
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& Shell Sort

» Cditién cla phuong phap chén truc tiép
> Y tudng:
Phan hoach day thanh cac day con

Sap xé
truc tié
Dung p
ca day.

0 cac day con theo phuong phap chen
¢

nuong phap chén truc ti€p sap xép lai



« Shell Sort

> Phan chia day ban dau thanh nhiing day con gom cac
phan t& & cach nhau h vj tri

» Day ban dau: a,, a,, ..., a, dugc xem nhu su xen ké cla
cac day con sau :

~

= Dayconthrnhat:a, a.,, a,.,, -

= Dayconth’ hai :a,a.,,a,.,, .-

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1

= Daycontht h Ay, Ay, Ay, e )



« Shell Sort

> Ti€n hanh sap x€p cac phan t( trong cung day con sé
lam cho cac phan t& dugc dua vé vi tri ding tuong doi

» Giam khodng cach h dé tao thanh cac day con mdi

» Dung khi h=1

~

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1
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> Gia sU quyét dinh sap xé&p k budc, cac khodng cach
chon phai théa diéu kién :

h >h,, vah =1
> h =(h, -1)/3vah =1, k=log,n-1
Vidu:127, 40, 13,4, 1
» h =(h,-1)/2vah =1, k=log,n-1

Vidu:15,7, 3,1

CAU TRUC DU LIEU VA GIAI THUAT 1
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« Shell Sort

> hcodang 3i+1: 364, 121, 40, 13,4, 1
» Day fibonaci: 34, 21, 13, 8,5, 3, 2,1

> hla day cac s6 nguyén t6 giam dan dén 1: 13, 11, 7, 5, 3,
1.

&

CAU TRUC DU LIEU VA GIAI THUAT 1
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> Budc 3

Chon k khoang cach h[1], h[2], ..., h[K];

1= 1;

Phan chia day ban dau thanh cac day con
cach nhau h[i] khoang céch.

Sap x€p tung day con bang phuong phap
chén truc tiép;
D=1+

Néu i>k: DUng

Nguoc lai : Lap lai Budc 2.

101



& Shell Sort

» Cho day so6 a:
12 2 8 5 1 6 4 15

» Gia sU chon céac khoang cach 1as, 3, 1

CAU TRUC DU LIEU VA GIAI THUAT 1
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> h=5:xem day ban dau nhu céac day con

56000066

CAU TRUC DU LIEU VA GIAI THUAT 1
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~

~

~
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¥ Shell Sort

> h=3":(sau khi da sap xép cac day con & budc trudc)

6600006

104




« Shell Sort

» h=1":(sau khi da sap xép cac day con & budc trudc

000060606060

CAU TRUC DU LIEU VA GIAI THUAT 1
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SR ._ .
«» Shell Sort

*oéee®®®

00000000
00000000

:. O®o®¢®é®
00000000




,, Shell Sort

void ShellSort(int af],int n, int hf], int k)
{ int step,i,], x,len;
for (step = 0 ; step <k; step++)
{ len = h[step];
for (I = len; i<n; I++)

{
X = a[l];

= j = i-len; // a[j] ddng ké trudce ali] trong cling day con
< while ((x<a[j])&&(j>=0)// sap xép day con chlra x
= { /l bang phuaong phap chén truc tiép
5 afj+len] = afj]
< ] =] -len;
2 }
= afj+len] = x;
(@]
\o }
z }
= aa
2 ) 9
S 107 =



: Shell Sort - Vi Du

G2 @ e G W G G G
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: Shell Sort - Vi Du

) 2 @ G (1w G w G

CAU TRUC DU LIEU VA GIAI THUAT 1
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: Shell Sort - Vi Du

¥n = 3 h=G6,3,1);k=3

—GuEr—

o ) G G o G G G

1 2 3 4 5 6 7
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: Shell Sort - Vi Du

Jlen =3
- .
0 () G G (@ G o Ca>

7
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: Shell Sort - Vi Du

h=06,3,1);k=3

w W @ & @ @ G G

7
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: Shell Sort - Vi Du

-8

Hoint-
Lo () G G G G G Cao

7
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: Shell Sort - Vi Du

- B

W W & G @ G G G

0 1 2 3 4 5 6 7
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: Shell Sort - Vi Du

W @ W G G G G G
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Cac Thuat Toan Sap Xép

1. BGi cho truc tiép — Interchange Sort
2. Chon truc tiép — Selection Sort

3. NGi bot — Bubble Sort

4. Shaker Sort

5. Cheén truc tiép — Insertion Sort

6. Chén nhi phan — Binary Insertion Sort
7. Shell Sort

8. Heap Sort

9. Quick Sort

10. Merge Sort
11. Radix Sort

CAU TRUC DU LIEU VA GIAI THUAT 1
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Thuat Toan Sap X&p Heap Sort

» Heap Sort tan dung dugc cac phép so sanh &
budc i-1 ma thuat toan sap x€p chon truc tiép
khdng tan dung dugc

> PE lam dugc diéu nay Heap sort thao tac dua trén
cay.

CAU TRUC DU LIEU VA GIAI THUAT 1
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Thuat Toan Sap X&p Heap Sort

» Chodays6 :12 2 8 51 6 4 15
0 1 2 3 4 5 6 7

a[O]

Cm]/ am

@ a7] 7R

118
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Thuat toan sap xé&p Heap Sort

> O cay trén, phan tl & muc i chinh 1a phan t& 16n
trong cap phan tir d mdc i +1, do dé phan t& & nit
goc la phan t& I6n nhat.

> Neéu loai bé goc ra khadi cay, thi viéc cap nhat cay
chi xay ra trén nhing nhanh lién quan dén phan tu
mai loai bo, con cac nhanh khac thi bao toan.

> Budc ké tiép co thé sir dung lai két qua so sanh
cUa budc hién tai.

> Vithé db phuc tap cua thuat toan O(nlog,n) @

119
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Cac Budc Thuat Toan

» Giai doan 1 : Hiéu chinh day s6 ban dau thanh
heap

> Giai doan 2: Sap xép day sb dua trén heap:

9 Budc 1:bua phan tl 16n nhat vé vi tri ding &
cuoOi day:

120



Minh Hoa Thuat Toan

» Giai doan 1: Hiéu chinh day ban dau thanh Heap
G20 (20 ) (w0 G o Gs)
-0 1 2 3 4 5 6 7

Pt lién
1=3 doi
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& Minh Hoa Thuat Toan

G2 ) G G G e G G

| |
=2 Pt lién
déi

DDD B D OO D

=1 Pt lién
ddi

Y
)
122 ¥
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& Minh Hoa Thuat Toan

DPDDDOD

A

Lan truyén viéc diéu chinh
=1

G2 G (e G G G G (2

| |
= Pt lién
dé

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Minh Hoa Thuat Toan

(s (12 50 () G Ca (20
o 1 2 3 4 5 6 7
> Giali doan 2: sap xép day s6 dua trén Heap

P D DD DDDD

- G G G ) G G

1 2 3 4 5 6

cAU TRUC DU LIEU VA GIAI THUAT 1
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& Minh Hoa Thuat Toan

»Hiéu chinh Heap
20 Gz ) () G Cav
0 1 2 3 4 6

I I

|=2 Pt lién
dai

@@@@@@

I I
|=2 Pt lién

‘“’" L)
125 -
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Minh Hoa Thuat Toan
20 G 50 () G Ca
0 1 2 3 4 5 6
| |
Pt lién

dai

G2 (2 G G G G o

|=2
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& Minh Hoa Thuat Toan

Lan truyén viéc diéu chinh
D PODDDODDD
(0] 1 2 3 4 5 6

A

|=2

G2 G G () ) G o

CAU TRUC DU LIEU VA GIAI THUAT 1
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g “‘; Minh Hoa Thuat Toan

PODDDDD

L G G @ W G @

»Thuc hién véi r=5,4,3,2 ta dugc

CAU TRUC DU LIEU VA GIAI THUAT 1




CAU TRUC DU LIEU VA GIAI THUAT 1

Cai Pat Thuat Toan

» Hiéu chinh a, a,,,..,a thanh Heap
void shift(int af],int l,int r)

{
Int X,1,J;
I=I;
J=2%1+1;
x=all];
while(j<=r)
{ If(j<r)
If(afj]<a[j+1]) /tim phan tu lon nhat a[j] va a[j+1]
. &



Cai Pat Thuat Toan

j++; /lluu chi so cua phan tu nho nhat trong hai phan tu

If(afj]<=x) return;

else
{ alil=alll;
; ajJ]=x;
E) i=j;
E j=2%i+1;
H x=ali]
5 ]
Y% } 130 @}



Cai Pat Thuat Toan

» Hiéu chinh a,,..a_,Thanh Heap

void CreateHeap(int a[],int n)

{intl;
. |I=n/2-1,;
E) while(I>=0)
{
5 shift(a,l,n-1):
= I=I-1;
fé ) -~
% } 131 {C'I'?}
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Cai Pat Thuat Toan

» Ham HeapSort
void HeapSort(int a[],int n)
{ Intr;
CreateHeap(a,n);
r=n-1;
while(r>0)
{
Swap(a[0],a[r]);//a[0] la nut gbc
r--;
If(r>0)
shift(a,0,r);

132




& Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort
3. NGi bot — Bubble Sort
4. Shaker Sort
) 5. Cheén truc tiép — Insertion Sort
% 6. Chen nhi phan — Binary Insertion Sort
% 7. Shell Sort
E 8. Heap Sort
g 9. Quick Sort
= 10. Merge Sort B
% 11. Radix Sort o @



CAU TRUC DU LIEU VA GIAI THUAT 1

> Y tudng:

= Gidi thuat QuickSort sap xép day a,, a, ..., a, dua trén

viéc phan hoach day ban dau thanh 3 phan:

* Phan 1: GOm cac phan tir cé gia tri bé hon
X

* Phan 2: Gbm cac phan tr co gia tri bang x

* Phan 3: GOm cac phan ti c6 gia tri I6n hon
X

véi x 1a gia tri cila mot phan t&r tay y trong day ban
dau.

134



& Quick Sort - Y Tuéng

= Sau khi thuc hién phan hoach, day ban dau dugc phan
thanh 3 doan:

e l.a <x,vGik=1.]
e 2.3 =Xx,V0ik=j+1..i-1

.+ 3.a > x,véik=i.N

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Quick Sort - Y Tuéng

» Poan th 2 da co tha tu.

~

» Neéu cac doan 1 va 3 chico 1 phantl : da co th( tu
- khi d6 day con ban dau da duoc sap.

~

~

~

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Quick Sort - Y Tudng

» Poan thr 2 da co thi tu.

» Néu céc doan 1va 3 c6 nhiéu hon 1 phan tir thi day
ban dau chi c6 th( tu khi cac doan 1, 3 dugc sap.

> PE sap xép cac doan 1 va 3, ta 1an luot ti€én hanh viéc
phan hoach tung déay con theo cting phuang phap
phan hoach day ban dau vua trinh bay ...

~

CAU TRUC DU LIEU VA GIAI THUAT 1

137 -



~

~

~

~
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& Giai Thuat Quick Sort

» Budc 1: Néu left = right //day co it hon 2 phan tir
K&t thic;  //day da dugc sip xép

» Budc 2: Phan hoach day a,, ... thanh cac doan:

Uefr-+ Ay Ayyq-- Qig, Qe A

rlght
right

Doan 1l < x

boan 2. a;,;.. a;; =X

boan 3: a;. &, 2 X

> Budc 3: Sap xép doan 1: a_... a
> Budc 4: Sap xép doan 3: a... a

right

138 -
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& Giai Thuat Quick Sort

> Budc 1 : Chon tuy y mot phan t& a[k] trong day la

giatrimoc (I<sk<r):

x=alk]; i=1Il j=r

» Budc 2 : Phat hién va hiéu chinh cap phan tu

a[i], afjl nam sai cho :

" Budc 2a: Trong khi (a]i]
" Budc 2b : Trong khi (aj]

<X) I++;

>X) J--;

= Budgc 2c : Néu i<j Swap(a[il,alj]);
> Budc 3:Néu i<j: Lap lai Budc 2.

Nguaoc lai: Dung

139
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& Quick Sort - Vi Du

~

~

~
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Quick Sort - Vi Du

» Phéan hoach doanl=0,r=2:

CAU TRUC DU LIEU VA GIAI THUAT 1
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& Quick Sort - Vi Du

» Phan hoach doanl=4.r=7:

DOOO

OOOO6
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Quick Sort - Vi Du

» Phéan hoach doanl=6.r=7:

DOOOOOOE

CAU TRUC DU LIEU VA GIAI THUAT 1
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&= Quick Sort

void QuickSort(int a[], int left, int right)

{ inti
X = aﬁ(left+r|ght)/2]

| = left; | = right;
4o ,)j=rg
while(a[l] < x) I1++;
vvhlleg H > xg J--)
- !{f(| <=])
<
z Swap(a[l] all]);
og T
g } Wf}nle(l =)
& if(left<))
2 QuickSort(a, left, J);
o if(i<rig ht&
7 QuickSort(a, i, right);
3 @
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» Phan hoach doan [0,7]
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» Phan hoach doan [0,7]

3
(s
147

)
)

0
Ca
==
laft

T LVNHL IVID YA N1 QA ONdL NYD



-
o
>
I
e
P S
o
)
-
9
=
o4

» Phan hoach doan [0,2]
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: Quick Sort - Vi Du
» Phan hoach doan [4,7]
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+
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& Quick Sort - Vi Du

» Phan hoach doan [5,7]

DPDDDDODD D
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Quick Sort - Vi Du

» Phan hoach doan [5,7]

—_— D —
0 1 2 3 4 {ISP 6 {'J7}
W @ W & e (120 Gs)
(E_ - mil
- left Fraht
g
2
:
3)
E _
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Quick Sort - Vi Du

PODDODODD®

b=t ..}

CAU TRUC DU LIEU VA GIAI THUAT 1
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; _,  Do Phurc Tap Cua Quick Sort

Irwong hop

Tot nhat

ﬂ*lr::g(ﬂ}

Trung binh

n*log(n)

Xau nhat

.
fl

154
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& Cac Thuat Toan Sap Xép

1. BGi cho truc ti€p — Interchange Sort
2. Chon truc tiép — Selection Sort
3. NGi bot — Bubble Sort
4. Shaker Sort
) 5. Cheén truc tiép — Insertion Sort
% 6. Chen nhi phan — Binary Insertion Sort
% 7. Shell Sort
E 8. Heap Sort
g 9. Quick Sort
= 10. Merge Sort B
% 11. Radix Sort - @



& Merge Sort - Y Tudng

> Giai thuat Merge sort sap xép day a, ay .y
dua trén nhan xét sau:
% MOoiday a,, a,, ..., a, bat ky la mét tap hop
cac day con lién ti€p ma moi day con déu
da co thu tu.

= Vidu:day 12, 2, 8,5, 1, 6, 4, 15 c6 thé coi
nhu gobm 5 day con khéng giam (12); (2, 8);
(5); (1, 6); (4, 15).

% D&y da c6 thr tu coi nhu c6 1 day con.
=> Hudng ti€p can: tim cach lam gidm so
day con khong giam cua ddy ban dau. (g;

156
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E Merge Sort — thuat toan

Budc 1 : // Chuan bi
k = 1; // k la chiéu dai cia day con trong budc hién hanh
Budc 2 :
Tach day a,, a,, ., a_, thanh 2 day b, ¢ theo nguyén tac luan
phién tung nhém k phan ta:
b=a, ., a,a,, . ay, -

C = Qipy o Appanr Agpags -
Budc 3 :

Tron tung cap day con gom k phan tir clia 2 day b, ¢ vao a.
Budc 4 :

k = k*2:

Néu k < n thi trd lai budc 2.
Nguoc lai: Dung

~

~
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" Merge Sort - Vi Du

» k=1

»Phan phoi luan phién

POPPPDPDD®D
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& Merge Sort - Vi Du

k=1 »Phan phaoi luan phién
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& Merge Sort - Vi Du

>k =2 »Phan phoi luan phién
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& Merge Sort - Vi Du

k=2 »Tron tung cap duong chay

0 1 2 3 4 5 6 7
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& Merge Sort - Vi Du

>k =4 »Phan phoi luan phién
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& Merge Sort - Vi Du

k=4 »Tron tung cap duong chay

0 1 2 3 4 5 6 7
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¢ Merge Sort - Vi Du

»k=28
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& Merge Sort — Cai Dat

> DU liéu ho trg: 2 mang b, c:
int b[MAX], c[MAX], nb, nc;
» Cac ham can cai dat:

9
9

9

void MergeSort(int a[], int N); : Sap xép mang (a, N)
tang dan

void Distribute(int a[], int N, int &nb, int &nc, int k);
Phan phoi déu luan phién cac day con db dai k tr mang
a vao hai mang conbvac

void Merge(lnt a[], int nb, int nc, int k); : Tron mang b
va mang ¢ vao mang a

void MergeSubarr(int af], int nb, int nc, int &pa, Iint
&pb, int &pc, int k); : Tron mot cap day contu b vac
vao a
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+ Merge Sort — Cai Pat

iInt b[MAX], c[MAX], nb, nc;

void MergeSort(int a[], int N)

{
. Int K;
E for (k= 1; k < N; k *= 2)
: {
e Distribute(a, N, nb, nc, k);
< Merge(a, nb, nc, k);
2 }
O
E
2 o}
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= Merge Sort — Cai bat
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void Distribute(int a[], int N, int &nb, int &nc, int k)

{
int i, pa, pb, pc;

pa = pb =pc = 0;
while (pa < N)
{

for (i=0; (pa<N) && (i<k); i++, pa++, pb++)

b[pb] = a[pa];
for (i=0; (pa<N) && (i<k); i++, pa++, pc++)

c[pc] = a[pa];

}
nb =pb; nc=pc;
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Merge Sort — Cai Pat

void Merge(int a[],int nb, int nc,int k)
{ Intp,pb, pc, b, ic, kb, kc;
p=pb=pc=0; ib=ic=0;
while((nb>0)&&(nc>0))
{ kb=min(k,nb); kc=min(k,nc);
If(b[pb+ib]<=c[pc+ic])

< {  a[pt+]=b[pb+ib]; ib++;

E if(ib==kb)

< { for(ic<kciic++  a[p++]=c[pc-+ic];

= pb+=kb; pc+=kc; ib = ic=0;

= nb-=kb; nc-=kc;

} -
3 } o D}



Merge Sort — Cai Dat

else

{  a[ptt]=c|pc+ic]; ic++;
If(ic==kc)
{

for(;ib<kb;ib++) a[p++]=b[pb+ib];
pb+=kb; pc+=kc; ib =1c=0;
nb-=kb; nc-=kc;

CAU TRUC DU LIEU VA GIAI THUAT 1
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Merge Sort — Cai Dat

iInt min(int a,int b)

{

If(a>b) return b;
else return a;
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PO phtc tap cua Merge Sort

> S0 lan 1ap cta Budc 2, 3 1a log,n do sau moi lan
lap gia tri k tdng gap doéi. Chi phi thuc hién & budc
2 va 3 ti 1é thuat v&i n. Do do chi phi cua day thuat
MergeSort la O(nlog,n)
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4F Cac Thuat Toan Sap Xép

1. BOi cho truc ti€p — Interchange Sort
2. NGi bot — Bubble Sort

3. Shaker Sort

4. Chen truc tiép — Insertion Sort

5. Chéen nhi phan — Binary Insertion Sort
6. Shell Sort

7. Chon truc tiép — Selection Sort

8. Quick Sort

9. Merge Sort

10. Heap Sort
11. Radix Sort .

- Ay
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% Sap Xép Theo Phuong Phap Co S6 Radix Sort

» Radix Sort la mot thuat toan tiép can theo mot
hudng hoan toan khac.

> NEu nhu trong céac thuat toan khac, co s dé sap
x€p ludn la viéc so sanh gia tri clia 2 phan tu thi
Radix Sort lai dua trén nguyén tac phan loai thu
cla buu dién. Vi ly do dé Radix Sort con c6 tén la
Postman’s Sort.

> Radix Sort khong hé quan tam dén viéc so sanh
gia tri cha phan t& ma ban than viéc phan loai va
trinh tu phan loai sé tao ra th( tu cho cac phan tu.

_-'—;:;-_
>
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¥ Sap Xép Theo Phuong Phap Co S6 Radix Sort

> MO phdng lai qui trinh trén, d€ sap xép day a,, a,,

., @, gidi thuat Radix Sort thuc hién nhu sau:

Y% Trudc tién, ta co6 thé gid st moéi phan tir a,
trong day a,, a,, ..., a_la mOt s6 nguyén co toi
da m ch{r so.

% Ta phan loai cac phan tir 1an lugt theo cac
ch{r s6 hang don vi, hang chuc, hang tram, ...
tuong tu viéc phan loai thu theo tinh thanh,
quan huyén, phuong xa, ....
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& Sap Xép Theo Phuong Phap Co S6 Radix Sort

» Budc 1 :// k cho biét chit s6 diing d€ phan loai

hién hanh
% k=0; /l k = 0: hang don vi; k = 1: hang
chuc; ...
» Budc 2 : //Tao céac 16 chla cac loai phan tUr khac
nhau

% Khéitao 1016 B,, B,, ..., B, rong;
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& Sap Xép Theo Phuong Phap Co S6 Radix Sort

» Budc 3
$ Fori=1.ndo
» Pat a vao 16 B, vdi t: chit s6 thir k cla a;

> Budc 4
5 % N6i B, B,, ..., B, lai (theo dung trinh tu) thanh
= a.
=
< » Budchs:
@ % k = k+1;NEu k < m thi tré lai budc 2. Nguac
2 lai: Dung
\‘g 181 @}
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E Sap Xép Theo Phuong Phap Co S Radix Sort
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» Nhap mot day s6 nguyén n phan tu.

> Sap xép lai day sao cho:

= 50 nguyén duong dau & dau day va
theo th tu giam.

= sO nguyén am tang & cudi day va theo
thr tu tang.

= 50 0§ gilra.
> Luu y: Khéng dung doi cho truc tiép.
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