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Bai toan tim kiém

Input: Cho mang a cd n phan ti

X: Gia tri can tim

Output: Tim phan ttr c6 gia tri = Xc6 hay khong
trong mang
> Hai thuat toan tim kiém:

mTim kiém tuan tw (&p dung trén moi mang)

mTim kiém nhi phan (&p dung trén mang da cé th tw)



Thuat toan tim kiém tuyén tinh

Y twdng :Lan lwot so sanh X véi tirng phan ti
trong A cho dén khi tim thay hay hét phan ti
trong mang.
Cac budc tién hanh
Buwac 1: Khoi gan i=|
Budc 2: So sanh a[i] véi giatri x can tim, cé 2 kha
nang
+ a[i]=x tim thay x. Dirng
+ afi] # x sang budc 3
Budéc 3: M +1 //xét ti€p phan tir ké ti€p trong mang
Néu i >N: Hét mang. Dirng
Nguoc lai: Lap lai buwéc 2



ciu tric dr lieu \a gidi thuat

Thuat toan tim kiém tuyén tinh

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

{

Int 1=0;
while((i<n)& &(a[i]1=x))
I++;
if(i==n)
return O; //Tim khong thay X

else
return 1;// tim thay



Thuat toan tim kiém tuyén tinh

X=6 Tim thay 6 tai vi tri 4



1 BDanh gia thuat toan tim tuyén tinh

Truong hOp Css
Tot nhat 1

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

> Po phirc tap O(N)



Cai tién thuat toan tim tuyén tinh
Nhan xét: S6 phép so sanh cua thuat toan trong
trrodng hop xau nhéat la 2*n

Dé giam thi€éu s6 phép so sanh trong vong lap cho
thuat toan, ta thém phan t& “linh canh vao cubi day”

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

{

ciu tric dr lieu \a gidi thuat

—t

int i=0; a[n]=x; //a[n] la phan t& “linh canh”
while(a[i]'=x)
I++;
if(i==n)
return 0; //Tim khéng thay X
else
return 1;// tim thay



Thuéat toan tim kiém nhi phan
Y tudng:
-So0 sanh khoa can tim v&i phan tir gitra day
hién hanh.
-Néu n6 nhd hon thi tim bén trai day hién hanh.
-Ngugc lai tim bén phai day hién hanh.
-Lap lai dong tac nay.
Day hién hanh la day ta tang tim, chi s6 dau
tién cla phan tlr dau tién trong day la left, va
chi sd cuia phan tir cudi cung trong day hién
hanh la right



Céc budc thuat toan tim ki€m nhi phan
« Budc 1: left=I; right=N j//tim kémtréntat ca cac phan ti
 Budrc 2
- mid=(left+right)/2 \iichi s clia pré tlrdtng gitra trong ddy hién hanh
- So sanh a[mid] v&i X Co 3 kha nang co:
« a[mid]= x: tim thay. Dirng
o a[mid]>x
+ Right= mid-1j/Tim ti€p Xtrong day con a[Left]..a[mid-I]
o a[mid]<x
+ Left= mld+l;//Tim ti€p Xtrong day con a[mid-+l]..a[right]
« Buwdc 3: Néu Left <=Right ;//con phan tirtrong day hién hanh
+Lap lai buwéc 2
Nguwoc lai: Dirng



Thuat toan tim nhi phan
Int BinarySearch(int a[],int n,int x)
{ int Left, 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;
twhile(Left<=Right);
return O;

Cau true ds*lieu \a giai thuat

—



1 P06 phtrc tap thuat toan tim nhi phan

Trooong hoip CsS
Tot nhaat 1
Xaau nhaat jogN
Trung binh log2N /2

> Noa phouc taip 0(log2N)

ciu tric dr lieu \a gidi thuat



Vi du thuat toan tim nhi phan

Tim thay 2 tai vi tri 1

| X=2 |



NOI DUNG

\ CAC THUAT TOAN SAP XEP



Sap xép
» Cho tap N phan t&r c6 m thudc tinh, duoc biéu
dién dwdi dang ban ghi.
» Dua vao 1 (hodc vai) thudc tinh dé sap xép
cac phan tw theo trat tw moi



Sap xép
« GOmM 2 bai toan con:
- Dua theo khoa sap xép dinh vi lai thr tw ban ghi
- Chuyén céac ban ghi vé vi tri maoi.
e Hai thao tac co ban

- So sanh
-Gan



ciu tric dr lieu \a gidi thuat

1. BGi cho trwc tiép - Interchange Sort
2. NOi bot - Bubble Sort

3. Shaker Sort

4. Cheén truc tiép - Insertion Sort

5. Chen nhi phan  Binary Insertion Sort
6. Shell Sort

7. Chon truec tiép - Selection Sort

8. Quick Sort

9. Merge Sort

10. Heap Sort

11. Radix Sort



ciu tric dr lieu \a gidi thuat

1 DGi cho truc tiép - Interchange Sort

2. NOi bot - Bubble Sort

3. Shaker Sort

4. Cheén truc tiép - Insertion Sort

5. Chen 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



Doi cho truc tiép - Interchange Sort

. Khai niém nghjch thé:

- Xet mot mang cac so aQ av . an

- Né'u c0 i<j va a, > ajt thi ta goi db la mot nghjch thé.
 Mang chira sap xép sé c6 nghich thé
 Mang da co thi'tu'sé khong chira nghich thé



1 Poi cho truc ti€p - Interchange Sort

 Tim tat ca nghich thé, triét tieu chang bang
cach hoan vi 2 phan tir trong Umng trong
nghich thé

ciu tric dr lieu \a gidi thuat



Doi cho truc tiép - Interchange Sort

. BUac 1 :i= 1w Badau tircau day
. Biréc 2 j = 14 | ittim cac phan tir ag] < a[i], j>
e Buée 3:

Trong khi j < N thifc hién
Ne'u afj]<ali] nxetcap af, af
Doicho(a]i],a[j]);
j =+
e Buée 4 :i=i+l;
Né'u 1< N: Lap lai Biroc 2
Ngircfc lai: Dung.



Doi cho truc tiép - Interchange Sort
e Cho day so a
2 2 8 5 1 6 4 15



11 B6i cho trirc tiép - Interchange Sort
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BOI cho trirc tiep - Interchange Sort
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11 B6i cho trirc tiép - Interchange Sort
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11 B6i cho trirc tiép - Interchange Sort
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T BOI cho trirc tiep - Interchange Sort

0 © © # © ) © ©



BOI cho trirc tiep - Interchange Sort
void InterchangeSort(int a[|, int N)

{
nt i j
for (1= 0 : i<N-I : i++)
for G=i+l: j < N :j++)
m ]< a[l]) Hneu cs stisai vi tri thi doi cho
Doicho(a]i],a0]);

—r

Cau truc du lieu \a giai thuat



Interchange Sort - Vi du



Interchange Sort - Vi du



Interchange Sort - Vi du



Interchange Sort - Vi du



Interchange Sort - Vi du






cau truc dir liéu va giai thuat
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ciu tric dr lieu \a gidi thuat

Cac thuat toan sap xép
1. BGi cho trwe tiép - Interchange Sort

2. NOi bot - Bubble Sort

3. Shaker Sort

4. Chen truc tiép - Insertion Sort

5. Chen 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



Nol bot - Bubble Sort

e Y tirdng chinh cua giai thuat la xuat phat tCf
cudi day, tJO chd cac cap phan tir ké can de
dira phan tir nho hon trong cap phan tQ do vé
vi tri dung dau day hién hanh, sau d6 sé
khong xét dén nd 0 birbc tiép theo, do vay a
lan xOr ly thu* i sé cO vi tri dau day la i .



Nol bot - Bubble Sort

Buée 1:i=1; man xCHy d'au tien
Bifoc 2 ;) = Nj  /puysttit cusi day nguoc vé vj tri
Trong khi (j > 1) thi/c hién:
Néu afj]<alj-l]: Doicho(aO],aCH;;,//xet
ph'an tPké can
I =0
Bifoc 3 :i=1i+1; //lan xCf ly ké tiep
Néu i>N-1. Hét day. Dung
Ngiroc lai : Lap lai BirGc 2.






Cau truc dullieu va giai thuat

NOI bot - Bubble Sort
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NOI bot - Bubble Sort






Cau truc du* lieu va giai thuat
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Nol bot - Bubble Sort

void BubleSort(int al|,int n)
{ int 1j
for ( =0 ;i<n-l ;i++)
for G=n-l; | > ;] -)
If(afj]< alj"l])//neusaivititi doicno
Doicho(a[j], a[j-I]);



cau truc dir liéu va giai thuat

np IN-110S 9Iqdnd



cau truc dir liéu va giai thuat

np IN-110S 9Iqdnd



cau truc dir liéu va giai thuat
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np IN-110S 3gang



cau truc dir liéu va giai thuat

np IN-110S 9Iqdnd



cau truc dir liéu va giai thuat

np IN-110S 9Iqdnd



cau truc dir liéu va giai thuat

np IN-110S 9Iqdnd



cau truc dir liéu va giai thuat

np IN-110S 9Iqdnd



Po6 phuirc tap clia thuat toan sap xép Bubble sort

Truong hop S0 lan so sanh S6 lan hoan vi

Tot nhat A : 0

n .
X&u nhat Z>-.+1) ="



ciu tric dr lieu \a gidi thuat

Cac thuat toan sap xép
. BGi cho truc ti€p - Interchange Sort
. NOi bot - Bubble Sort

. Shaker Sort

. Chen truc tiép - Insertion Sort

. Chen nhi phan - Binary Insertion Sort
. Shell Sort

. Chon truc tiép - Selection Sort

8. Quick Sort

9. Merge Sort

10. Heap Sort

11. Radix Sort

W N P
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Shaker Sort
Trong moi lan sap xép, duyét mang theo 2 lirot
tu* 2 phia khac nhau :
- Lirct di: day phan tu' nh6 vé cJau mang
- Luot vé: day phan tir 16n vé cud'i mang
Ghi nhan lai nhirng doan da sap xép nham tiét
kiém cac phép so sanh thira.



Shaker Sort

void ShakeSort(int a[],int n)

int i, j;

int left, right, k;

left = O; right = n-1; k= n-1;
while (left < right)

for (j = right; j > left; j -)
it (@h]< alj-11)
{Doicho(a[j], afi-11);k =j;}
left = k;
for (j = left; j < right; j ++)
if @]> afi+])

{Doicho(alj], a[i-l]);k =J; }
right = k;



ciu tric dr lieu \a gidi thuat

Cé4c thuat toan sap xép
. DGi cho truwe ti€ép - Interchange Sort
. NOi bot - Bubble Sort
. Shaker Sort

. Chen truc tiép - Insertion Sort
. Chen nhi phan - Binary Insertion Sort
. Shell Sort

. Chon truc tiép - Selection Sort

8. Quick Sort

9. Merge Sort

10. Heap Sort

11. Radix Sort

N WODN R
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Chen truc tiép - Insertion Sort
Gia seco mdétday ,a2 ,antrong do i phan
tlr dau tién a" , a2 da co thir tu.

Tim cach chen phan tr aj vao vi tri thich hop
clia doan da duoc sap dé co day méi al, a2
A tr& nén co thir tw. Vi tri nay chinh lavi tri
gitta hai phan tr  va akthda  <agj<
(I<k<i).



Chen truc tiép - Insertion Sort

Budc 1: i=2 /lgia st c6 doan a[l] d& duoc sap
Buwdc 2: x = ali]; Tim vi tri pos thich hop trong
doan a[l] dén ali-1] dé chen ali]
vao

Budc 3: Doi cho cac phan tir tir a[pos] dén ali-
1] sang phai 1 vi tri dé danh cho6 cho a[i]
Budc 4: a[pos] = xi /16 doan a[l]..a[i] da duoc sip
Buwdc 5: 1 =I+1;

Néu i< n:Lap lai Buwoc 2.
Nguoc lai : Duwng.



Chen truc tiép - Insertion Sort

Cho day sb :
12 2 8 15

20 .

|1=2

&*&Qoooo@

3



g>  Chen truc tiép - Insertion Sort
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Chen truc tiép - Insertion Sort



Chen truc tiép - Insertion Sort

void InsertionSort(int d, int n)

{

Int pos, i;
int Xw/lwvu gia tri a[i] tranh bi ghi dé khi doi chd céc phan t.
for(i=I ; i<n ; I++) //doan a[0] da sap

{

X=4a]i]; pos =i-1,

//tim vi tri chén X

while((pos >= 0)&&(a[pos] > x))

{// k&t hop doi chd céc phan tir s& ding sau X trong day mai
a[pos+l] = a[pos];
pOS»;

a[pos+l] = X]; // chen x vao day



Insertion Sort-Vi du






Insertion Sort-Vi du



Insertion S ort-Vi du



Insertion Sort-Vi du

Insert a[3] into (0, 2)

pos



Insertion Sort-Vi du

Insert a[4] into (0, 3)

pos



Insertion Sort-Vi du

Insert a[5] into (0,4)



Insertion Sort-Vi du

Insert a[6] into (0, 5)



Insertion Sort-Vi du

Insert a[8] into (0, 6)



Insertion S ort-Vi du



B&3 DO phire tap cua Insertion Sort

Truong hop

T6t nhat

XAau nhat

S6 phép so séanh SO phép gan
Irl
gl-n-1 ¢ 2 =2n-1)
id id
h - T Y
i4 1 id 1



ciu tric dr lieu \a gidi thuat

Cac thuat toan sap xép
. BGi cho truc ti€p - Interchange Sort
. NOi bot - Bubble Sort
Shaker Sort
. Chen truc tiép - Insertion Sort

. Chen nhi phan - Binary Insertion Sort
. Shell Sort

. Chon truc tiép - Selection Sort

8. Quick Sort

9. Merge Sort

10. Heap Sort

11. Radix Sort
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Chen nhi phan - Binary Insertion Sort

'Old BlnsertionSortfint an.int n)

int I,r,m,i;
Int 'Ky/lwu gid tri a[i] tranh bi ghi dé khi doi chd cac phan ti.
for(int i-1 ; i<n ; i++)

{ ' x=ail;l =1; r=1i-I;
while(i<=r) //tim v trichen x
{ M = (I+ri/2; /ltim vi tri thich hop m
“if(x <a[m]) r=m-1,;
else |=m+l;

/; : ;
?or(int j=i1;p>=; )
au+1] —6Q7;//d67i cac phan tlr sé dirng sau X
a[l] =X /[ chén X vao day

tic dr liéu \a giadi thuat

cau



ciu tric dr lieu \a gidi thuat

Cac thuat toan sap xép
. DGi cho truwc ti€ép - Interchange Sort
. NOi bot - Bubble Sort
Shaker Sort
. Chen truc tiép - Insertion Sort
. Chen 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

aNwWN PR



Shell Sort

e cai tién cua phuong phap chén truc tiép
e Y twdng:
- Phan hoach day thanh cac day con
- Sap x€ép cac day con theo phwong phap chén truc
ti€p
- Dung phwong phap chén truc ti€ép sap xép lai ca
day.



Shell Sort

 Phan chia day ban dau thanh nhirig day con
gom cac phan tir a cach nhau h vi tri
« Day ban dau :ax a2 a ndiroc xem nhir su"

Xxen ké clia cac day con sau :
- Day con thir nha't : ai ahtld h+1...

- Day con thu" hai : ahlkaz+2..

- Day con thir h  :aha” ash...



Shell Sort

« Ti€én hanh sap xép cac phan tr trong cling day
con sé lam cho cac phan t&r dwoc dua vé vi tri
dang twong doi

« Gidm khoang céach h dé tao thanh cac day con
Mo

e Dung khi h=|



Shell Sort

. Gia str quyét dinh sdp xép Kbuérc, cac khoang
cach chon phai thoa diéu kién :

h >hiHl va hk=1
e h =(hi* -1)/3va hk=1, k=loghh-I
Vi du :127, 40, 13, 4, 1
e hi =(hi.!-1)/2vahk=1 k=logx-l|
Vidu :15, 7, 3,1



Shell Sort
h co dang 3i+l: 364, 121, 40, 13, 4, 1
Day fibonaci: 34, 21, 13, 8, 5, 3, 2, 1
h la day cac so nguyén to giam dan dén 1:13,
11, 7, 5, 3, 1



Shell Sort
« Buéc | :Chon Kkhoang cach hl[l], h[2].....h[K]
1= 1;
e Budc 2:Phéan chia day ban dau thanh céc day
con cach nhau h[i] khoang cach.
Sap xép tirng day con bang phuwong
phap chen truece tiép;
e Buwéc 3 :i=i+l;
Néu i>k : Dung
Nguoc lai: Lap lai Buoc 2.



Shell Sort

Cho day s6 a
12 2 8 ) 1 6 4 15

Gia st chon cac khoang cach 1a 5, 3,1



Shell Sort

« h=5:xem day ban dau nhir cac day con



giai thuat

Shell Sort

e h=23:(sau khi da sap xép cac day con & buwdc trwwde)



h =1 :(sau khi da sap xép cac day con & budc trwdc



& \a giai thuat

Shell Sort



Shell Sort

void ShellSort(int aO.int n, int ho, int k)

int step,i,j, x,len;
for (step = 0 ; step <k; step ++)

len = h[step];
for (i = len; i <d.n; i++)
{ x=all];
| —i-len; /ra[j] dang k& truée ali] trong cling day con
while ((x<a[j])&&(j>=0j//s&p xép dy con chira X
{ /] bang phwong phap cheén truc tiép
aO+tlen] = alj];
j=]-lem

a[j+len] = x;






Shell sort - Vi du






cau trdc dir liéu va giai thuat

np A - HOS [IBYS






Shell sort - Vi du



cau truc dir liéu va giai thuat

np A - HOS [IBYS






Shell sort - Vi du



Shell sort - Vi du



Shell sort - Vi du



cau truc dir liéu va giai thuat



thuéat

cau tic dr lieu \& giai

Cac thuat toan sap xép
1. B6i cho truwe tiép - Interchange Sort
2. NOi bot - Bubble Sort
3. Shaker Sort
4. Cheén truc tiép - Insertion Sort
5. Chen 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



Chon truc tiép - Selection Sort

Chon phan tlr nho nhét trong N phan tir ban dau

Pua phan tlr nay vé vi tri dang la dau day hién hanh

Xem day hién hanh chi con N-I phan t&r ctia day ban

dau

- Béat dau tir vi tri ther 2.

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



Chon truc tiép - Selection Sort
Budc 1: i=1;
Budc 2: Tim phan t&r a[min] nhd nhat trong

day hién hanh tr afi] dén a[N]
Budc 3 : B6i cho a[min] va ali]
Budc 4 : Néu i< N-| thi
| = i+1; Lap lai Budc 2
Nguoc lai: Duwng.



Chon truc tiép - Selection Sort

Cho day so a:
12 2 8 1 6 4 15

6000000®



Chon truc tiép - Selection Sort



Chon truc tiép - Selection Sort



Chon truc tiép - Selection Sort



ciu tric dr lieu \a gidi thuat

Chon truc tiép - Selection Sort
void SelectionSort(int aQ,int n)

{ Int min,l,j; //chi s6 phan t&r nhd nhéat trong day hién hanh
for (i=0; i<n-l| ; i++) /lchi ss aau tien coa day hien hanh
{ min = I;
for(j = 1+1; ] <N ;J++)
If @0] < a[min]) min =j;
/Ighi nhan vi tri phéan t& hién nhé nhat

Doicho(a[min],ali]);



Selection sort - Vi du



Selection sort - Vi du



Selection sort - Vi du



Selection sort - Vi du



Selection sort - Vi du



Selection sort - Vi du



Selection sort - Vi du



Chon truc tiép - Selection Sort

Panh gia giai thuat

soaaasosaoh =£ (n-1) =

= 2
TruOn? hop SO lan so sanh S6 phép gan
T6t nhat n(n-1)/2 0

Xau nhat n(n-)/2 3n(n-1)/2



ciu tric dr lieu \a gidi thuat

Cac thuat toan sap xép
1. BGi cho truc tiép - Interchange Sort
2. NOi bot - Bubble Sort
3. Shaker Sort
4. Cheén truc tiép - Insertion Sort
5. Chen 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



Quick sort - Y twdng

o Giai thuat Quicksort sap xép day ax a2
aN duwa trén viéc phan hoach day ban dau
thanh 3 phan :

- Phan 1: Gbm céac phan tr co gia tri khong I6n
hon X

- Phan 2: Gbm céac phan tr co giatri bang X

- Phén 3: Gom cac phan t&r co6 gia tri khbng bé
hon X

vOi X la gia tri cia mot phan tr tuy y trong

day ban dau.



Quick sort - Y tudng

Sau khi thire hién phén hoach, day ban dau
dwoc phan thanh 3 doan:

1. ak <X,voik=1..]

-2 ak =x,voi k= j+ |. i1

- 3. ak > x ,véi k= Ii.N



Quick sort - Y twong

Poan thtr 2 da co thir ty.

Néu cac doan 1va 3 chi co 1 phan t&r : da
co thu tw

-> khi d6 day con ban dau da duoc sap.



Quick sort - Y twéng

Poan thir 2 da co thir ty.

Néu cac doan 1va 3 c¢6 nhiéu hon 1 phan
t&r thi day ban dau chi co thir ty khi cac
doan 1, 3 duoc sap.

Pé sap xép cac doan 1va 3, ta lan lwot tién
hanh viéc phan hoach twng day con theo
cung phuong phap phan hoach day ban dau
vira trinh bay ...



Quick sort - Giai thuat

Budc 1. Néu left > right //day co it hon 2
phan ti

Kétthac;  //day da duoc sap xép
Buwdc 2. Phan hoach day aleft... aright
thanh cac doan: aleft.. g}, ajt+r. a\.v ai.. Aright

Pboan 1 <x

Poan 2: aj+r. & + - x

boan 3: al,, aright > x
Budc 3: Sap xép doan 1: aleft.. g
Budc 4: Sap xép doan 3: ai., aright



Quick sort - Giai thuat

e Budc 1: Chon tiy y mot phan t&r a[k] trong
day la giatri moéc (I<k<r):
X=alk]; 1=1j=r,
e Budc 2 : Phat hién va hiéu chinh cap phan tk
ali], a[j] nam sai cho :
» Buwdc 2a : Trong khi (@fi]l<x) i++;
* Budc 2b : Trong khi (a[j]>X) j--;
« BuOC 2c : Néu i<j Poicho(a[i],a[j]);
e Budc 3: Néu i<j: Lap lai Buéc 2.
Nguoc lai: Dung



Quick sort - Vi du
e Cho day sb a:
2 2 8 5 1 6 4 15

Phan hoach doan I=1. r=8: X = Al4]
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Quick sort

void QuickSort(int a[], int left, int right)
{ int 1i],Xx

x = a[(left+right)/2];

I = left; j = right;

while(i <j)

while(a[i] <x) i++;
while(a[j] > x) j--;
if(i <=J)

Doicho(alil.a[il);
'}++; I-

if(leftcj)
QuickSort(a, left, j);
if(i<right)
QuickSort(a, i, right);



Quick sort - Vi dui
Phaan hoafich
daoy

NotlessthanX Not greater than X



Quick sort - Vi dui

NotlessthanX Not greaterthan X



Quick sort-V i1 dui



Quick sort-Vi dul

Phaan hoaich
daoy

NotlesstiianX Not greater than X



Quick sort - Vi du



Pd phtrc tap cua Quick sort

Truong hop D0 phirc tap
Tot nhat n*log(n)
Trung binh n*log(n)

xau nhét 1



ciu tric dr lieu \a gidi thuat

Cac thuat toan sap xép
1. B6i cho truc tiép - Interchange Sort
2. NOi bot - Bubble Sort
3. Shaker Sort
4. Chen truc tiép - Insertion Sort
5. Chen 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



Merge sort - Y twdng

« Giai thuat Merge sort sap xép day al, a2
an dya trén nhan xet sau:
- Moi ddy a2 a n béat ky la mot tap hop cac
day con lién ti€ép ma moi day con déu da co thi
tu,

e Vidu: day 12, 2, 8, 5,1, 6, 4,15 c6 thé coi nhu gbm
5 day con khong giam (12); (2, 8); (5); (1, 6); (4, 15).

- Day da co thir tw coi nhw c6 1 day con.
mHuoNg tiép can: tim cach lam gidm sé
day con khéng giam cua day ban dau.



sap xép tron - Merge Sort

Mang A chia lam 02 phan bang nhau.
Sap xép 02 phan
Tron 02 ntra lai






cau truc dir liéu va giai thuat
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ciu tric dr lieu \a gidi thuat



cau truc dir liéu va giai thuat



cau truc dir liéu va giai thuat
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Merge Sort - Vi du



Merge Sort - Vi du

Original Sequence Sorted Sequence

1 6 9 15 18 26 32 43

/N /\ X7

ANANAKN NXNAN
D T

26 32 6 43 15 9 1



Merge-Sort

void MergeSort (Day &d, p, 1)

Ifp <r

{
q = (p+r)/2
MergeSort (A, p, q)
MergeSort (A, q+1,r)
Merge (A, p, 0, 1);

}
}



Merge Sort

- Céc day con tang dan sé duoc tach ra 2 day phu
theo nguyén tac phan phéi déu luan phién.

- Tron tiing cap day con clia hai day phu thanh mot
day con clia day ban dau -> day maoi co so lirong
day con giam di so v6i day ban dau.



Merge-Sort

« Budc 1: k=1;// day con c6 1 phan tir la day khéng
giam
« Buoc 2 : Lap trong khi (k < N) // day con hon 1 day con
- Budc 21: Phan phéi déu luan phienday a2 an
thanh 2 day b, ¢ theo tirng nhém k phan tir lién tiép
nhau.
i 11) /coaagzaer 11T 3E™ 1+
¢ T A2KT ABKHD wwes ACAKT we s
- Bwéc 22: Tron tieng cap day con gdom k phan tr cua 2
day b, cvao a.
- Budc 23. k = k*2;



Merge sort - Vi du

Phadn phodi fiedu iuaan phiean



Merge sort - Vi du

Phadn phodi fiedu iuaan phiean



cau truc dir liéu va giai thuat
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Merge sort - Vi du



Merge sort - Vi du

Phadn phodi fieau iuaan phiean



Merge sort - Vi du



Merge sort - Vi du



Merge sort - Vi du

Phaan phoai fieau iuadn phiean



cau truc dir liéu va giai thuat
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Merge sort - Vi du

Only one subarray



Merge sort - Vi du



Merge Sort - Caol naet

e Doo lieau hoa troi: 2 maung b, C:
int b[MAX], c[MAX], nb, nc;
« Cauc haOm caan ca0i naet:
- void MergeSort(int a[], int N); : Saep xeap
maung (a, N) taeng daan
- void Distribute(int a[], int N, int &nb, Int &nc, int
k);: Phaan phoai neau luaan phiean cauc
daoy con noa daOi k to0 maung a vaeo hai
maung b va0 c
- void Merjge(int a[], int nb, int nc, int k); : Troan
maung b va0 maung c va0o maung a

- void MergeSubarr(int a[], int nb, int nc, int &pa, int
&pb, int &pc, intk);: Troan 1 caep daoy con
toO b va0 c vaoo a



Merge sort - Ca0l fiaet

iNnt bfMAX], c[MAX], nb, Nc;

void MergeSort(int af], int N)

int k;
for (k=1; k< N; k*= 2)

{

Distribute™, N, nb, nc, K);
Merge(a, nb, nc, K);



Merge sort - Call naet

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 (j=0; (pa<N) && (i<K); i++, pa++, pb++)

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

c[pc] = a[pa];

}

nb = pb; nc = pc;



ciu tric dr lieu \a gidi thuat

Céc thuat toan sap xép

1. B6i cho trwe tiép - Interchange Sort
2. NOi bot - Bubble Sort

3. Shaker Sort

4. Cheén truc tiép - Insertion Sort

5. Chen 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



sap xép theo phuong phap co sd6 Radix Sort

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

Néu nhu trong cac thuat toan khac, co s& dé
sap xép lubn la viéc so sanh gia tri ctia 2 phan
tr thi Radix Sort lai dwa trén nguyén tac phan
loai thw cua buu dién. Vi ly do dé Radix Sort
con co tén la Postman’s sort.

Radix Sort khéng hé quan tdm dén viéc so
sanh gia tri cia phan tir ma ban than viéc
phan loai va trinh tw phan loai sé tao ra thir tw
cho cac phan ttr.



sap xép theo phuong phap co s6 Radix Sort

« M6 phdng lai qui trinh trén, dé sap xép day
aZ2....an, giai thuat Radix Sort thuc hién nhw

Sau.

- Trwdec tién, ta co thé gia stir moi phan tir ai trong
day av aZ2....an la mdt s6 nguyén co tdi da m chir
sO.

- Ta phan loai cac phan ti lan luot theo cac chir s6
hang don vi, hang chuc, hang tram,... twong tw
viéc phan loai thw theo tinh thanh, quan huyén,
phuong Xa......



Sap xép theo phuong phap ca so6 Radix Sort

e Birbc 1 :// kcho biét chi"s6 dung dé phan loali
hién hanh
- k=0; /[ k=0: hang dan vj; k = 1. hang chuc; ...

e Biroc 2 ://Tao cac 16 chCra cac loai phan tQr
khac nhau
- Khai tao 10 16 BO, Bl.....Bgrong;



Sap xép theo phuong phap ca s6 Radix Sort

e Birdc 3 :
- Fori=1.. ndo
» D4t ai vao 16 Bt voOi t: chu s6 thur k cua ai;,
e Birdc 4 :
- NOi BO, B, Bglai (theo dung trinh tu’) thanh a.
e Birdc 5 :
- k=k+I;Né'u k< mthi tro lai budc 2. Ngircc lai:
Dirng



Sap xép theo phirong phap ca s6 Radix Sort

12 0701
11 1725
10 (0999

R N W OO N 0O

(9]
(0]

9170
3252
4518
7009
1424
0428
1239
8425

A

0

1

2

3

4

1725
7013 9170 0/01 3252 7013 1424 8425

5

6

v

0999

4518 7009
0428 1239

8

9



Sap xép theo phuong phap ca s6 Radix Sort

12 0999
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Sap xép theo phirong phap ca s6 Radix Sort
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Sap xép theo phirong phap ca s6 Radix Sort
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Sap xép theo phirong phap ca s6 Radix Sort

12 9170
11 8425
10 7013
7009
4518
3252
1725
1424
1239
0999
0701
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Nhap mot day s6 nguyén n phan t
Sap xép lai day sao cho:
« s0 nguyén dwong dau & dau day va theo thiy
tw giam
* s6 nguyén am tang & cubi day va theo thr tw
tang.
*s6 0 & gilra
Lwu y: khéng dung ddi cho truc tiép



