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Sap xép 1 mang cac 8 nguyén

OGiasrcol
mang gm 6
sd hguyén
Ta én sip
xép cac phn
tu cua mang
theo thr tu
tang dhn

of [ [21 [8 [4 [5]
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Thuat toan “Clon truc tiep”
(Selection sort Algorithm)

O Bit dau bang
cach tim
phan tir nhé
nhét

o [ [ [38 4 [5]
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Selection sort Algorithm

O Hoan \
phan tir nhé
nhat tim
duoc VoI
phan ti dau
tién cua
mang

o [ [ [38 4 [5]
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Selection sort Algorithm

Phan da €ip || Phan chua sip

o 1 phan cia
mang da
duoc Sip XEp

o [ 2 B M [E
|
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Selection sort Algorithm

Phan @& sip ||| Phan chwa sip

o Tim phan ti
nhé nhat

trongphan
chua dwoc

o/

Sip

o [ 2 B M [E
|
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Selection sort Algorithm

Phan chua sip

Phan da sip

O Hoan \
phan tr nho
nhat trong
phan chra
duogc sip Voi
phan tr dau
tien trong
phan nay

o [ 2 B M [E
|
Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM




Selection sort Algorithm

Phan da sip || Phan chwa sip

o Phan da
duogc sip xep
cua mang
duoc tang
thém 1 phn
tu

o [ i B @[
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Selection sort Algorithm

Phan da sip || Phan chua sip

o Tiép tuc
tuong tr ...

Phan tir
nhé nhat

o [ i B @[

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuah - Khoa CNTT DH KHTN Tp.HCM 9




Selection sort Algorithm

o Tiép tuc
tuong tr ...

Spring 2009

Phan chua sip

o [ i B @[

Data Structure & Algorithm - Nguyen Tri Tuah - Khoa CNTT DH KHTN Tp.HCM
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Selection sort Algorithm

Phan da sap
tang thém

o Tiép tuc
tuong ur ...

Spring 2009

X I 4
A ~ o/

Phan da sip

Phan chua sip

o] 1] [2]

NS
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Selection sort Algorithm

O

O

Spring 2009

Qua trinh 4n

ohan tr vao
ohan da sp...
Phan d& sip
chra cac phn

tar nhd nhat, sap
tang din

uot thém trng

Phan da sip

Phan chua sip

o] [ [2] [3]

4[5
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Selection sort Algorithm

O Thuat toan

Phan da sip

Phan chua .

dwng khi chi

con 1 phan tir
(d6 1a phin tr
|6n nht).

o] 1] [2]

3]  [4]

5[5]
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Selection sort Algorithm

O Toan ® mang
dadugc sp tha
tu.

o Tong quatchon
phan tr Nhd nhat
vadua no é vi
tri dau ala phin
chua duoc sip
trong nmang. a4 e B B B

o W @ B @[
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Selection sort Algorithm
(Minh hoa chrong trinh)

void SelectionSort (inta[ |, intn)
{
int min; // vi tri cha phan tir nho nhat (trong plan chra sip)
int tmp; // bEn tam dung khi hoaniv
for (inti=0;i<n;i++){
// tim phan tir nho nhat trong pln chra sip
min =i,
for(intj=1+1;j<n;j++)
if (a[j] < a[min]) min = j;
// hoén ¥ phan tr nhd nhit duoc tim thy vai phan tr dau
If (a[min] < ali]) {tmp = a[i]; a[i] = a[min]; gmin] = tmp; }
}// end of fori
}

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM

15



banh gia thét toan
(Selection sort Algorithm)

o Trong noi truong hop, $ phép so sanh la:
(n-1) + (n-2) + ... + 1 = n(n-1)/2 ©(n?)

0 S6 phép hoaniv
o Truong hop xau nhat: O(n)

o Truong hyp ot nhat (mang da sip t& tu ting
dan): 0

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Thuat toan “Chén trec tiep”
(Insertion sort Algorithm)

O Thuat toan
“Chen trc
tiép” ciing
chia ming
thanh 2
phan: phan
da dwoc Sip
vaphan
c[nra duocC

o/

Sap o [ 2 B [@ 5

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM

17



Insertion sort Algorithm

Phan @& sip || Phan chua sip

o Phan da gip
lGc dau chi
c6 1 phan
tir dau tién
cua nmang
(khéng @n
thiét 1a phan
tar nhd nhat)

o [ 2] B8 4 [3]
[
Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm

Phan @& sip || Phan chua sip

O Mo rong
phan da sip
bang cach
thém vao
phan tir dau
tién trong
phin chra
duoc gip...

1 2 B [@ 5

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm

Phan da sip

Phan chua sip

O ...vadiat nd
vao M tri
thich hop,
sao cho pin
da sip van
gitt nguyén
tinh thx tu
(ting dan).

Spring 2009

[0]

[ 21 [3]

[4]

[5]

Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm

O Trong vi di
nay, phn ti
Mol duoc
dat vao \i tri
dau oia
phan da sip.

Spring 2009

Phan da sip

Phan chura sip

o] [

[2]

[3]

[4]

[5]

Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm

Phan da sip

| Phin chwa sip

O Poi khi i

Dhan tr Mai
khdng @n
ohal di
chuyén.

o 1 [ B @[5

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM




Insertion sort Algorithm

Phan da sip || Phan chwa sip

O...vahi
“g‘:‘ap may”
thém 1 &n
nua..

o 1 [ B {4 [

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 23




Insertion sort Algorithm

Lam saadé chén 1 phn tr ?

% Copy phn

Phan da sip

Phan chua sip

tor méi vao 1
bién trung
gian...

1]

[2]

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 24




Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

...Dich
chuyén céc
phan tir
trong phin
da fip sang
phal...

of [ [2 (8 [4 [5]

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

...détao 1
chd trong
cho phn tir
moi...

of [ [2 (8 [4 [5]

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

...tiép tuc
dich chugn

cac phn
tu...

Spring 2009

of [l 2 [B8 [4 [3]
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Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

...tiép tuc
dich chugn
cac phn
tu...

of [l 2 [B8 [4 [3]
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Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

...chodén
khi tim thay
phﬁn o
moi...

=

of [ [2 (8 [4 [5]

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

Phan chua..

Copy prﬁn Phan da sip

I

I

tr méi vao |

. ) . |

lal mang, &l |
vi tri nay.

o 1 [ B @B
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Insertion sort Algorithm
Lam saadé chén 1 phn tr ?

Phan chua..

0 Phn tr cui Phan da sip
cung ding
phai “chen”.
Copy no vao
1 bién trung
glan...

SO

N

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 31



Insertion sort Algorithm
cau hi ?

Co6 bao nhiéu
phép dch
chuyén xay
ra?

of [l 2 [B8 [4 [3]

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm

Cau hi ?

O Co 4 phep

dich chugn

Spring 2009

of [l 2 [B8 [4 [3]
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Insertion sort Algorithm

O... Copy
phan tr tro
lal mang.

—

Spring 2009

[0]

[1]

[2]

[3]

[4]

[5]

Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Insertion sort Algorithm
(Minh hoa chrong trinh)

void InsertionSort (int a[ ], int n)
{
int saved; // @n trung gianku lai gia tri phan tir can chén
for(inti=1;i<n;i++){
saved = afil;  //wu lai gia tri phan tr can chén
// dich chuyn cac phn tir trong pln da sip sang phi
for (intj=1; ) >0 && saved < a[j-1]; j--)
al)] = a[l-1]; ‘
a[j] = saved,; // chen @im tr vaodung M tri
} /I end of for i
}
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banh gia thét toan
(Insertion sort Algorithm)

O Truong hyp xau nhat co:
1+2+3+ ...+ (n-1) =n(n-1)/26(n?
phép so sanh vaah chugn

O Truong hop Ot nhat (mang da co thir tu
tang din): O(n) phép so sanh @phép dch
chuyén

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 36



Nhan xet chung
(Selection & Insertion sort)

/\ 1 /\ 1

o “Chén tirc tiep” va “Chon truc tiép” déu co
chi phi cho trong hop Xau nhit Ia O(n%

o Do d6, khdng thich bp cho véc sip xép cac
mang lon
o DE caidat, dé kiém i

o “Chen tirc tlép” tot hon “Chon truc tiep”,

nhit 1 khi mang da co thir ty Sin

o Can cé nhtrng thuit toan héu gua hon cho
viéc sip Xép cac mng I6n

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 37



Thuat toan “Shell sort”
(Shell sort Algorithm)

0 Puoc dé xuat vao rim 1959 lbi Donald L.
Shelltrén tip chiCommunication of the
ACM

O Thuat toan nay &i tién hiéu qua cua thuat
toan “Chén tec tiép”

0 Pha w rao an chi phiO(n?) caa nHrng
thuat toan &p xép trudc dé

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 38



Shell sort Algorithm

oY tuong:
o Chia day barau thanhh day con

A D+hr SD+2my -
ali 81+h’ ai+2h’
8, Bty Baaty -+

O Sap xép trng day con ing cach 8 dung
phuong phap “Chén trc tiép”

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Shell sort Algorithm

Index o |1 (2 (3 (4 |5 |6 | 7|38 9 10| 11| 13

Bandau |81|94| 11| 96 12 35 17 95 28 58 41 75

O Chia day thanih=5 day con

Index o |1 (2 (3 (4 |5 |6 | 7|38 9 10| 11| 13

h=5 811 94/ 11 96 12 3b 1y 95 28 58 41 1[5

O Sap xép 5 day con Bng phrong phap “Chén trc tiép”

Index o |1 (2 (3 (4 |5 |6 | 7|38 9 10| 11| 13

da

h=5 35| 17/ 11 28 12 41 /b 15 96 58 81 94
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Shell sort Algorithm

O Chia day thanih=3 day con

Index |0 |1 |2 |3 |4 |5 |6 |7|8 |9 ]| 10 11| 17
h=3 35| 17/ 11 28 12 41 /b 15 96 58 & 94

O Sap xép 3 day con Bng phrong phap “Chén trc tiép”

Index |0 |1 |2 |3 |4 |5 |6 |7|8 |9 ]| 10| 11| 17
h=3 28| 12| 11 33 1% 41 58 17 94 /5 & 96

Spring 2009

Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Shell sort Algorithm

O Chia day thanih=1 day con

Index |0 |1 |2 |3 |4 |5 |6 |7|8 |9 ]| 10 11| 17
h=1 28| 12| 11 33 1% 41 58 17 94 /5 & 96

O Sap xép 1 day con Bng phrong phap “Chén trc tiép”

Index |0 |1 |2 |3 |4 |5 |6 |7|8 |9 ]| 10| 11| 17
h=1 111 12| 15 1/ 28 35 41 58 7/p 81 O 95

o Két thuc !

Spring 2009

Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Shell sort Algorithm

O Thuat toan & dung 1day h,:
h,h,h, ..., h
o (*) Tinh chat day h;
o h > h,, (day gam dan)
Ooh=1
o Day h goi la day “gia s6” (Increment sequence),
dungdé tao lap cac day con trongdng bandau
OTrongvidih=5h=3h=1
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Shell sort Algorithm

O Van dé: Lua clhon day gia 8 h, nhu thé nao ?
0 Moi day h, thoa mén tinh cht (*) déu chap nhan
duoc;

O Tuy nhién, chcoien nay, ngoi ta ch co tre chi ra
rang day h nay 6t hon day h kia, chr khéng tfe
xacdinh duoc day nao ladt nhat

o Chi phi cua thuét toan Shell sort phu
thudc vao 2 van dé chinh Ia:
0 Céach thirc xay drng day i
O DG lIéu nhap
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Shell sort Algorithm

o Cac chén luge xay ding day h dd duoc khao sat:

O D.Shell (1959).
hy=[n/2], h,y=[h/2], h=1

O T.H.Hibbard (1963):
1,3,7,15, ....,R1 (kO N¥)
N*=N\{0}={1,2,3,4,..}

O Knuth:
h,=1,h=h,*3+1, vadming taii = lognh- 1
1, 4,13, 40, 121, ....

O Pratt (1979):
1,2,3,4,6,8,9,12, 16, ..P32 (voi p, qLIN)

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Shell sort Algorithm
(Minh hoa chrong trinh)

void ShellSort(int h[], int &[], int t, int n)
{
for (int k=0; k<t; k++) {
Int increment = h[kK];
for (int i=increment; i<n; i++) {
Int saved = ail;
for (int j=I; j>=Increment && saved<alj-increment];
J]-=increment)
a[j] = a[j-increment];
a[j] = saved,

}
}
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banh gia thét toan
(Shell sort Algorithm)

O Viéc phan tich gii thuat naydat ra nh?rng vﬁn de
toan hc hét _Src phrc tap ma trong:’to c6 1 8 van
dé dén nay \an chwadwoc gii quyeét

O Nguoi ta vﬁn chwa bt chon day h nhw thé nao
la phu lop dé cho ra kt gqua tot nhat

O Mot so két gqua da chrng minh:

O Shell sort wi day h, cia Donald Shell cosphép gan
trong trwdng hop xau nhat 1a O(n?)

0 St dung day h caa Hibbard én dingO(n¥?) phép gan
O Chi phi khi dung day Jcaa Pratt [20(n(log,n)?)
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Thuat toan “Sip xép cay”
(Heap sort Algorithm)

0 Puogc dé xuat vao rim 1964 i J.W.J. Williams
trén aip chiCommunication of the ACM

o bay |a thidt toan dp xép chim nhat trong $ cac
thuat toan cado phac tap O(n*log,n)

o Nhung n6 hi dat dugc uu diém vi tinhdon gian
cua caidat khnongdoi hoi vongdé qui phirc tap
nhu cia Quicksort va khong & dung mang phu
nhu Mergesort
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Heap sort Algorithm
NoI dung

0 binh nghia Heap
o Biéu dién Heap Bng mang (array)
O Thao tac o ban trén Heap

O Thuat toan Heap sort
O banh gia that toan

Spring 2009

Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Heap sort Algorithm
binh nghia Heap

OHeapla mot
cay nh phan
day du

(" MBi nt trong Heap
chira mét gia tri

c6 thé so sanh voi

_ gia tri cda nut khac

J
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Heap sort Algorithm
binh nghia Heap

OHeapla mot
cay nh phan
day du

" Dac diém cha Heap
la gia tri cua
moi NGt >= gia tri cla
_ cacnutconcuand
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Heap sort Algorithm
binh nghia Heap

o Heap |4 nit cay nh phan tlba cac tinh cht
Sau Sau.
oLa mot cayday du;
O Gia tri cia moi nut khéng bao @i bé fon gia ti
cua cac nut con
O He qua:
oNGt Ion nhat1a ... ?

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Heap sort Algorithm
Biéu dién Heap Bng mang

O Ta £ luu gia ti
cua cac nut trong
mot array

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Heap sort Algorithm
Biéu dién Heap Bng mang

o Gia ti caa nat gc
S& O Vi tri
dau tién

cua
array

42

Spring 2009
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Heap sort Algorithm
Biéu dién Heap Bng mang

O Gia ti cda hai nat
con dia goc dugc
dién vao hai wtri
tiép theo

Spring 2009

42
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Heap sort Algorithm
Biéu dién Heap Bng mang

O Gia ti cua hai na
hang K tiep < tuan

tu duoc luu lal tal hal

vi tri tiép sau
O Tha tu luu tr trén
mang duoc thuc hign

tir trai sang phi

Spring 2009

42

35

23

27

21
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Heap sort Algorithm
Biéu dién Heap Bng mang

o Lién két gitta cac nattuoc
hieu ngaim, khong tuic tip
dung con 1.

O Array dugc xem la cay ch
do cach ta& ly dix licu

tréndo

Spring 2009

42

35

23

27

21
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Heap sort Algorithm
Biéu dién Heap Bng mang

o Néu ta bét duoc chi s6 caa
1 phan tir trén mang, ta &
dé dang xactinh duogc ch
s6 cia nut cha va (céc) nut
con dia no.

Spring 2009

42 35 23 | 27 21

o] [ 2] [3] [4]
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Heap sort Algorithm
Biéu dién Heap Bng mang

o NUt goc & chi S
O Nut cha @a nut

o

il c6 ch sb 1a [(i-1)/2]

o Cac nut conwa nut [i] (rtu co) co chso

[2i+1] va [2i1+2]
O Vi du:
O NuUt con d@a nut

O NuUt cha da nut [

O Nut cha da nut

0] la nut
a nut
8] la nut

~

[

va nut [2]

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Heap sort Algorithm
Thao tac o ban tren Heap

o Heapify - Diéu chinh 1 phan tir

Y« NUt dang xeét co gia tia
27, bé lon gia ti cua nut
con aia no

M Tién hanhdai chd véi
nut con co gia tron
nht

B
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Heap sort Algorithm
Thao tac o ban tren Heap

O Heapify - biéu chinh 1 plan tr
O Nut dang xeét co gia ida
27, bé lon gia ti cua nut
con aia no
o Tién hanhdoi ché voi
nat con co gia tron
nhat 27

B
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Heap sort Algorithm
Thao tac o ban tren Heap

o Heapify - Diéu chinh 1 phan tir

OoHoan fit !

B
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Heap sort Algorithm
Thao tac o ban tren Heap

void Heapify(int a[], int n, int i) /Biéu chinh pHin tir a[i]
{

Int saved = a[i]; [Iku lai gia ti caa nut |

while (i < n/2) { /I a[i] khéng phi la nut 14
int child = 2*i + 1; /[ nut con bén trana ali]
if (child < n-1)

iIf (a[child] < a[child+1]) child ++;
If (saved >= a[child]) break;

a[i] = a[child];
| = child;
}
a[i] = saved; /[ Gan giaitcia nut i vao ytri mai

}

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM
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Heap sort Algorithm
Thuat toan Heap sort

O Xay dueng Heap St dung thao tac Heapify
dé chuyén doi mot mang binh throng thanh
Heap

O Sap xép:

0 Hoan \i phan tir cwoi ciing dia Heap i phan
tr dau tién @ia Heap (co gia ilon nhat)

o Loai bo phan tir cudi cling

o Thyc hign thao tac Heapifgié dieu chinh phin
tor dau tien
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Heap sort Algorithm
Thuat toan Heap sortXay dung Heap

O Tat ca cac pln tir trén mang co chi s [n/2]
dén [n-1]déu la nut |a
o Moi nut laduoc xem |1a Heap c6 &t phan tir

o Thuc hién thao tac Heapify trén cac it
c6 ch s tir [n/2]-1 dén [O]
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Heap sort Algorithm
Thuat toan Heap sortXay dung Heap

o Thuc hién Heapify \6i tat
ca cac nut khong phla la

O Theo thr tu tir tral sang
phai

20 12 23 14 | 17 |

Cac nut la
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Heap sort Algorithm
Thuat toan Heap sortXay dung Heap

[/ Xay drng mang binh tlwrong a t thanh
[/ mot Heap
void BuildHeap(int a[], int n)

{
for (inti=n/2-1;i>=0;i--)
Heapify(a, n, i);
}
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Heap sort Algorithm
Thuit toan Heap sortSap xép

void HeapSort(int a[], int n)

{
BuildHeap(a, n);
for (int I=n-1; i>=0; I--) {
Hoan \i a[0] wsi a[i]
Heapify(a, I, 0);
}
}
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banh gia thét toan
(Heap sort Algorithm)

O Heap sort luon cdo phic tap laO(n*
log,n)

O Quick sort tlwong c6dod phic tap 1a0(n*
log,Nn) nhung tnrong hyp xau nhat lai c6 do
phic tap O(n?)

o Nhin chung Quick sort nhankvin Heap sort
2 lan nhheng Heap sortal co d6 on dinh cao
trong nmoi truong hop
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Thuat toan “Sip xép tron”
(Merge sort Algorithm)

o La mot pheohg phap 3p xep dang “Chia
dé tri” (Divide and Conquer)
o Nguyén #c “Chiadé tri”;
o Néu van dé nho thi xx Iy ngay
0 Néu van dé I6n: chia thanh 24n dé nhs, mdi
phan bang %2
o Giai quyét tirng van dé nho
o Két hop két gqua caa nHing Van dé nho lai véi
nhau
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Merge sort Algorithm

oY tudng:
oChia day én sip thanh 2 pln, ¢ vi tri gitta
oNéu $ phan tr caa mdi phan > 1 thi
nSap £p moi phan bing Merge sort
OoTron 2 ptin dadugc sp lai véi nhau
o Thuat toAn Merge sort co écaidat
bang dé qui
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Merge sort Algorithm

O Vi du:

16

Spring 2009

12

2| 18 1

)

2

3

10

12 16 1

3
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Merge sort Algorithm

O Vi du:

Chia

Spring 2009

16|12

18 10

16

12| 7
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Merge sort Algorithm

O Vi du:

Chia
Chia

Spring 2009

16|12

18 10

16| 12| 7

18

10

16

12| |7

18

10
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Merge sort Algorithm

O Vi du:

Chia
Chia

Chia

Spring 2009

16| 12 18 10

16| 12| 7 18 10
16| 12| |7 18| 10
16 (12 | |7 18 |[10
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Spring 2009

Merge sort Algorithm

0 Vi du: 16] 12 19 10
Chia 16| 12 18 1C
Chia 16| 12 18/ 10
Chia 16 | |12 18 || 10
Trén 12|16 1018
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Merge sort Algorithm

Spring 2009

0 Vi du: 16[12[ 7 [ 6 14 10
Chia 16|12/ 7 | 6 3 (2 |18 1C
Chia 16]12| |7 |6 18/ 10
Chia 16 ||12 [|7 ||6 2 |18 ||10
Tron 12|16 |6 |7 10| 18
Tron 6 |7 12014 |2 |3 |10 1§
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Merge sort Algorithm

O Vi du:

Spring 2009

Chia
Chia
Chia
Trén
Trén

Trén

16 (127 |6 | 3 | 2 | 18 10
16| 12| 7 | 6 3 |2 |18] 10
1612 |7 |6 | |3 |2 18 | 10
16 ({12 ||7 |6 | |3 |2 ||18 |10
12116 |6 |7 | |2 |3 10 | 18
6 |7 |12] 16 2 |3 |10 18
2 |3 |6 |7 |10] 12| 16| 19
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Merge sort Algorithm
(Minh hoa chrong trinh)

void MergeSort(int a[], int Left, int Right)
{
int Mid;  // Vi tri caa pHan ti gitta
if (Left < Right) { // Day c6 > 1 phn ti
Mid = (Left + Right)/2; // Chia thanh 2 day ...
MergeSort(a, Left, Mid); /] Sort 2 day bén trai
MergeSort(a, Mid+1, Right); // Sort Y2 day béraph
// Tron 2 day hi véi nhau
Merge(a, Left, Mid, Right);

}
} I/l end of MergeSort
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Merge sort Algorithm
Thao tac “tbn”

Hal day

con dassp 1617 112/ 1¢[2 |3 10| 19
[O] [1] [2] [3] [4] [5] [6] [7]
I I
cl c2

Bang tam 21?2?22 ? ? ?
[?] [1] [2] [3] [4] [5] [6] [7]
d
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Merge sort Algorithm
Thao tac “tbn”

Hal day

con dassp 1617 112/ 1¢[2 |3 10| 19
0] [1] [2] [3] [4] [3] [6] [7]
I I
cl c2

Bang tam 2 |?2 |?2|?2 1?2 7?2 ? ?

Spring 2009

[O] [T] [2] [3] [4] [5] [6] [7]

d
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Merge sort Algorithm
Thao tac “tbn”

Hal day

con dasap 1617 12/1§]2 |3 |10 19
0] [1] [2] [3] [4] [3] [6] [7]
I I
cl c2

Bang tam 2 |3 (2 (?2|?2]| 2?2 ? ?

Spring 2009

[0] [1] [?] [3] [4] [5] [6] [7]

d
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Merge sort Algorithm
Thao tac “tbn”

Hal day
con dasdp 1617 12 162 |3 | 10| 18
0] [1] [2] [3] [4] [3] [6] [7]
I I
cl c2
Bangtam  [2 (3 |6 |2 |?| 2| ?| 2
0] [1] [2] [:;] 4] [5] [6] [7]
d
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Merge sort Algorithm
Thao tac “tbn”

Hal day
con dasip 1617 112162 |3 10| 19
0] [1] [2] [3] [4] [S] [6] [7]
1 I
Cl CZ
Bang tam 2 1316 |7 |?2|?2]| 2|2
0] [1] [2] [3] [4] [S] [6] I[7]
c] tiep tuc...
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Merge sort Algorithm
Thao tac “tbn”

Hal day
con dasip 1617 112162 |3 10| 19
[O] [1] [2] [3] [4] [5] [6] [7]
I I
cl c2

Bangtam (2 |3 |6 |7 |10/ 12 16 18
0] [1] [2] [3] [4] [5] [6] [7]

Hoan tat !
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Merge sort Algorithm
Thao tac “tbn”

Haiddy 2 |3 |6 |7 |10/ 12 16 18
con da sap ~

[0] [1] [2] [3] [4] [5] [6] [7]
T
Copy tr & lai vao m ang

Bangtam (2 |3 |6 |7 |10/ 12 16 18
0] [1] [2] [3] [4] [5] [6] [7]
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Merge sort Algorithm
Thao tac “tbn” — Minh hoa chrong trinh

void Merge(int a[], int Left, int Mid, int Right)
{
/[ c1, c2: v tri hién tai trén day con trai, day con fh
/[ d: vi tri hién tai trén day am
for(int d=Left, int cl=Left, c2=Mid+1; (c1l <= Mid&& (c2 <= Right); d++)
{
if (a[c1] < a[c2)) { // lay phan ti trén day con tréi
TempArray[d] = a[cl]; Cl++;
}
else { // ky phan tx trén day con phi
TempArray[d] = a[c2]; C2++;
}// end if

/l end f
}//"end for tiép tuc...

Spring 2009 Data Structure & Algorithm - Nguyen Tri Tuan - Khoa CNTT DH KHTN Tp.HCM 87



Merge sort Algorithm
Thao tac “tbn” — Minh hoa chrong trinh

/I Khi 1 trong 2 dayda ket phan tu...
/I néu day bén trai conw = chép vao rang tam
for( ; cl <= Mid; cl1++, d++) TempArray[d] = a[cl];
/l néu day bén phi con dr = chép vao rang tam
for( ; c2 <= Right; c2++, d++) TempArray[d] = a[c2];
/I Sau khi tbn, copy ndng tam tré lai mang goc
for (d=Left; d<=Right; d++) {
a[d] = TempArray[d];
}
} Il end of Merge
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banh gia thét toan
(Merge sort Algorithm)

Tron 2 day co kich tindc n/2:

O(n)

Tron 4 day co kich tindc n/4:

O(n)

Tron n day co kich tindc 1:

O(n)
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banh gia thét toan
(Merge sort Algorithm)

o Chi phiO(n*log,n) dé sip xép bat ky 1 day
nao
O St dung 1 ving nb trung gianO(n) phan tir

o C6do on dinh cao (khdngianh hréng boi
thar tw bandau aia dt liéu)
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Thuat toan “Sip xep nhanh”
(Quick sort Algorithm)

o Quick sort @ng la mbt thuat toan “chiadé
tri”
oY tuong:
o Chia day én sip thanh 2 phn
O Cach “chia” @a Quick sort khac& cach chia
cua Merge sort: Y2 day bén traii@ncac gia fir
nhd hon Y2 day bén ph.
o Thuc hién viéc sip xép trén trng day cor(dé
qui)
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Quick sort Algorithm
Minh hoa chrong trinh

void QuickSort(int a[], int Left, int Right)
{
/I Chi xtr ly khi ddy c6 > 1 phn tir
If (Left < Right) {
Int m1, m2;
// chia day (Left, Right) thanh 2 day con
Partition(a, Left, Right, m1, m2);
QuickSort(a, Left, m1); /[ day con bén trai
QuickSort(a, m2, Right); /[ day con bénaph

}
}
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

Chon 1 pHin tir [am “chuin”, thuong ta clon phan
tor gitra aia day

4 112110 8 | 5 | 2 |11 7 | 3

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

Bat dau so sanh cac ph tir tr 2 dau cia day i
phan tr chun...

4 112110 8 | 5 | 2 |11 7 | 3

low high

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

...tim raduoc 1 pHin ti “sai vi tri” & phia bén
phal...

4 112110 8 | 5 | 2 |11 7 | 3

low high

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

...tim raduoc thém 1 phn ti “sai vi tri” & phia
bén trai...

low high

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

...hoan v 2 phan tir cho nhau, vaal tiép tuc...

low high

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

...tim thay 2 phan t& “sai vi tri” maéi...

t t
low high

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

...hoén v cho nhau, vaép tuc...

t 1
low high

Phan tir “chuan”
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Quick sort Algorithm
Cach chia thanh 2 day con (Partition)

...low > high = két thiic qua trinh phan chia

15 ddy bén trai Y ddy bén phi

AL AL
I s
4 | 3| 2| 5|8 1]10/11] 7 |12
1T 1
high low
(ml) (m2)
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Quick sort Algorithm
Partition — Minh lva chrong trinh

void Partition(int a[], int Left, int Right, int &m1, int &m2)
{
int Pivot = a[(Left+Right)/2];  // phn t& “chuan”
Int low = Left, high = Right;
while (low < high) {
while (a[low] < Pivot) low++;
while (a[high] > Pivot) high--;
if (low <= high) {
“Hoan vi a[low] va a[high]”
low++; high--;
}
}
m1 = high; m2 = low; // 2 day con (Left —m1), va (m2 — Right)
}
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Quick sort Algorithm
Céach clon phan tir Pivot
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banh gia thét toan
(Quick sort Algorithm)

OC
OC
OC

N
N

N

0
0

0

ni trung binlO(n*log,n)
ni cho trong hop xau nhat O(n?)

Ni tay thde vao cach atn phan b

“chuan”:

oNeéu chon dugc phan tir ¢6 gid tf trung binh, ta
s¢ chia thanh 2 dayamg nhau;

o néu chon ntam phan tr nhd nhat (hay bn nhat)
- O(r¥)
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