


CHUONG 1: MO PAU

Muc tieu:

Sau khi hoc xong ngu®i hoc hiéu duoc:

- Muc dich, vi tri, vai tro cua mon hoc;

- Khai niém cau trdc di liéu, giai thuat va cac yéu
cau chung khi xay dwng cau truc dir liéu va giai
thuat.



iy TuTRONG

1.1. CAU TRUC DU LIEU ( Data Structure-)-

- CTDL la Cé}ch thire t6 chivc di¥ liéu sao cho phan anh
dung thwc té bai toan.

- CTD,L |a tAp hop cac bién va cac kiéu di¥ lieu dworc
lien két v&i nhau.

Vi du: CTDL cua chwong trinh quan ly SV

typedef struct SV

{ char MaSVI[10];
char TenSV[50];
1nt NEE

float Diem;
o
SV a[l00];



M6t cau truc dir liéu tot phai théa:

+ Phan anh dung thuc té

+ Phu hop v&i cac thao tac xe ly trén div liéu dé

+ Tiét kiém tai nguyén cua hé thong (thdi gian,bd
nho):



1.2. GIAI THUAT ( Algorithms)

- Giai thuat la trinh tw cac thao tac x& ly di¥ liéu dé giai
quyét bai toan.

- Goi n |a kich thwée ctia di¥ liéu dau vao, ta ky hiéu
T(n) Ia ham biéu dién th&i gian thwe hién cua giai
thuat.

- Mtrc d6 tang Ién cua T(n) khi n tang Ién goi la d6
phirc tap tinh téan cua giai thuat va dwoc biéu dién
bang ham O (goi la Big O).

- CAc |&p do phire tap tinh toan phd bién:

O(1) < O(logn) < O(n) < O(nlogn) < O(n?) < O(n3) < O(2")



1.3. MOl QUAN HE GIU’A CTDL VA GIAI THUAT

Data structures + Algornthms = Programs

- Dé xac dinh dwoc gidi thuat phu hop can phai biét
no tac dong dén nhirng loai di¥ li€u nao

- Khi chon Iwa mét cau trdc di liéu cling can phai
hieu ro nhirng thao tac nao sé dugc tac dong [én no



BAI TAP

Viét chwong trinh DanhSachSoNguyen.cpp thwe hién
cac cOng Viec sau:

a. Nhap mang s6 nguyén

b. Xuat mang s6 nguyén

c. Cho phép nguwdi dung nhap mot so x va kiém tra
xem trong mang co so x hay khéng ?

Chisoi o 1 p) 3 4 5 6 |7(n-1)

Gia tri

ali]




Chisoi o) 1 p) 3 4 5 6 7 (n-1)

Gia tri

ali]

void NhapMang (int a[],int &n)

{
printf ("Nhap so luong phan tu: ");
scanf ("%d", &n) ;
for (int 1=0;I<n;1++)

{

o

printf ("a[%d] =",1);
scanf ("%d", &al[i]);
printf ("\n") ;
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CHUONG 2: TiM KIEM VA SAP XEP
BAI 1: TIM KIEM (SORT)

Muc tieu:

Sau khi hoc xong nguw®i hoc hiéu duoc:

- Trinh bay duoc y twéng cta phwong phap tim kiém
tuyén tinh, tim nhi phan;

- M6 phong va danh gia dwoc giai thuat cua phwong
phap tim kieém tuyén tinh, tim nhi phan;

- Cai dat dwoc cac gidi thuat tim kiém trén mang.

- Van dung dwoc cac giai thuat tim kiém trong l1ap
trinh cac (wrng dung



1. Bai toan tim kiém

INPUT.
- Day (a) gobm n phan t&r a,, a,,..., @, ,
- x la gia tri cha phan tt can tim

OUTPUT:

k (0 <k <n-1)néu a, = x, (kla vitri xuat hién cua x
trong day (a))

- 1 néu trong day khéng cé phan t nao bang x



2.-Tim tuyén tinh (Linear Search)
2.1. Y twdng cua giai thuat

Vitri=2

Khoa tim

0 1 2 3 4 5 6 7

{ ES B> Bl g6 B2 B8 g

Tim thanh cong

So lan so sanh: 3



Linear Search

Return 6

Lan lwot so sanh x v&i cac a[i] (i=0,1,2,...,n-1)

- Néu c6 a[i] = x thi dirng va tra ve |
- Néu khdng c¢o a[i] nao bang x thi tra vé -1



Lwu v : Gidi thuat tim tuyén tinh ludn tra vé vi tri
xuat hién dau tién cua x trong day so.
2.2. Cal dat
int linearSearch (int a[], int n,
{

1nt 1IN

while (i<né&&ali] '=x)

1 S

1f( 1==n)return -1;
return 1i;

int x)
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2.3. Thuat toan cai tién

int LinearSearch (int al],

{

1nt 1 .

aln]l=x;

while (af[1] !=x)
i++;

1T ( 1==11 S

retUurnuee

int n,

int x)



Banh gia giai thuat:
b6 phirc tap cua giai thuat la O(n)

Trwdng hop So lan so sanh Ghi chd
Tot nhat 1 Phan tt» dau tién co gia tri x
Xau nhat n+1 Khéng cé x trong mang
Trung binh (n+1)/2 Gia slr xac suat cac phan to

trong mang nhan gia tri x la

nhw nhau.



3. Tim nhi phan (Binary Search)
3.1. Y twdng cua giai thuat

9 10 91 12 13 14 15 16 17 18 19 20 21 22 23

Piéu kién ap dung: Dy (a) da dwoc sap thw tw tang
dan



Xét day: a[l], a[l+1],...,a[r] 1 )
- Goi m=(l+r)/2 va so sanh a[m] voi x :
+ Néu a[m]<x: Thwe hién lai giai thuat v&i [=m+1
+ Néu a[m]>x: Thwe hién lai giai thuat véi r=m-1
- Giai thuat dirng khi > r va tra vé -1

a[i]

Tim x=10 :
*1=0,r=7:m=3, a[3] =7 <X
*l=4,r=7:m=5, al5] =8 <x
*|=6,r=7:m=86, a[6] = 10 = x. Tra vé 6.




m = 3, a[3] = 7 >X
[=0,r=2_m=1,a[l] =3 <X
«1=2,r=2:m=2,a[2] =5=x. Tra vé 2
Tim x=4 ?
|=0,r=7-m=3, a[3] =7 >x
|=0,r=22m=1,a[l] =3 <X
. :2,r:2:m:2,a:2::5>X.TréVé2.
e|=2,r=1:I>r.Tra ve -1




3.2. Cai dat:

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

{

int 1=0,r=n-1,m;

do

{
m=(l+r) /2;
1f (x==a[m])return m;
1f (x<a[m]) r=m-1;

else 1l=m+1;
twhile (1<=r);
return -1;



Do phuce ta



Trwong
hop
T6t nhat

Xau nhat
Trung
binh

So6 lan
SO sanh
1

log,n

log,n/2

Ghi chu

Phan t& gitra cia mang cé gia
tri x

Khéng c6 x trong mang

Gid sir xac suat cac phan tw
trong mang nhan gia tri x 1a nhw

nhau



BAI TAP

Viét tiép chuong trinh DanhSachSoNguyen . cpp, thuc
hién cac cong viéc sau :

d. Cai dit giai thuat tim tuyén tinh cai tién va goi ham nay
dé tim s6 x c6 trong mang khong ? Néu co thi tra vé vi tri
ctia sO X, néu khong c6 thi xuat cau théng bao.

e. Cai dit ham tim nhi phan va goi ham nay dé tim so x co
trong mang khéng ? Néu co thi tra vé vi tri ciia s6 X, néu
khong ¢ thi xuat cau théng bao.

f. So sanh két qua tim kiém cta 2 ham néu x=7 va (a) : 1,

3,7,7, 8,9,11. Giai thich két qua.



BAI 2: TiM KIEM (Search)

Muc tieu:

Sau khi hoc xong nguwdi hoc hiéu dworc:

- Trinh bay duoc y twéng clia phwong phap sap xép
Chen true tiép va Phan hoach;

- M6 phong va danh gia duoc giai thuat cua phwong
phap sap xép Chén truc tiép va Phan hoach;

- Cai dat dwoc cac gidi thuat sap xép trén mang.
- Van dung dwoc cac giai thuat sap xép trong 1ap
trinh cac wng dung



1. Bal toan sap xep
Gia slr can sap xép tang dan

INPUT:
- Dy (a) gom n phan tlr 8y, aq,..., &1

OUTPUT:
- Day (a) thoa:ajy=a,s...=a.

2. Phwong phép doi ché trwe tiep
(Interchange Sort)
2.1. Vi du: Sap tdng dan day s6 4, 6, 5, 1,2, 9, 3
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Trinh bay rut gon:

Buwoc
Buwoc
Buwoc
Buwoc
Buwoc
Buwoc
Buwoc
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~ S&p xép day sb sau tang dan:
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2.2. Y twdng cla giai thuat:

Giai thuat gom n-1 bwéc (tr bwéce i= 0 dén buwdc i= n-
I
O buwérc 0, ta phai sd8p xép sao cho af0] sé la phan tir
nhé nhéat day af0],...,a[n-1].
O buwéc 1, ta phai sdp xép sao cho a[1] sé la phan ti
nhé nhat day a[1],...,aln-1]
Tdng quat:
O buwdrc i, ta phai sap xép sao cho a[i] sé la phan t
nhd nhat day ali],...,aln-1], bang cach :
So sanh afi] v&i cac afj] (i<jsn-1), néu thay
a[i]>alj] thi hoan vi ali] v&i al[j].



Giai thuat gom n-1 bwoc (bwoci=0,... n-2).
O buwdrc i, ta phai sap xép sao cho afi] sé la phan t
nhd nhat day alil,...,a[n-1], bang cach :
So sanh afi] v&i cac alj] (i<jsn-1), néu thay
ali]=alj] thi héan vi ali] voi afj].

2.3. Cai dat:

void interchangeSort(int a[], int n)

{
for (int 1=0; 1<n-1;1++)
for (ITFCRSENE - | |- )
1f (af1]>alj])
swap (al[il,aljl);



void interchangeSort (int a[], int n)
{
for (1nt 150 )
for (IREEESESENEEE - )
1f (ali]l>al3]])
swap (a[i],alj]);
}
Panh gia giai thuat:
- Vvong lap forjlap (n-i- 1) lan
- Sé lan 1ap cua 2 vong lap for 16ng nhau la:
Yo “(n =i
= (n-1)+(n-2)+(n-3)+....+3+2+1
[(n-1)+1](n-1) N(n—1)
2 T— O(n?)




3. Phu’o’ng phap phan hoach (Quick Sort)
3.1. Y twéng cla giai thuat
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Gia st ta can sap tang dan day a[ll,...,a[r]

—

Budc 1: Chon x=a[(l+r)/2] lam méc, i=l, j=r

Buoc 2:

Trong khi a[i]<x thi tang |

Trong khi a[j]>x thi giam |

Néu i<=j thi hoan vi ali], alj] roi tang i, giam |

Néu i<=j thi quay lai buée 2, ngwoc lai qua budc 3
Buwoc 3:

Néu I<j thi thue hién lai gidi thuat vei r=]
Néu i<r thi thwe hién lai giai thuat véi =i
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0 1 2 3 4 5 6
[=2,r=3, j i] i]
x=35 (5) 6
[=5, r=6, ; i
x=9 9) 3
] i
8 9)
Két qua 2 4 5 6 7 2 9




3.3. Caldat
void quickSort(int a[],int 1,int r)
{
int x=a[(l+r)/2],i=1, j=r;
do
{
while (a[i]<x) 1++;
while (al[j]>x) J—-—;
if (i<=7])
{ swap(af[i],alj]); 1++;]J--;1}
twhile (1<3);
1f (1<3) quickSort(a,l,7)
1f (1<r) quickSort(a,i,r);



Panh gia giai thuat:
D6 phire tap cua giai thuat 1a O (nlogn)
BAI TAP

Bo sung chwong trinh DanhSachSoNguyen . cpp,
thwc hién cac cong viéc sau bang 2 phwong phap :
Interchange Sort va Quick Sort

g. Sap xép danh sach tang dan.

h. Sap xép danh sach giam






