Ch-ng 7
S%p xOp vp txm kiOm (sorting and searching)
7.1- 84t bpi to,n

S3p xOp Iy qu, trxnh bé trY I3 c.c phCn t6 ciia mét tEp ®eéi ting npo
®3 theo mét thg ti En ®Pnh t'ng dCn (increasing), hoLc gifm dCn
(decreasing). Bpi to_n s3%p xOp xuEt hiOn trong bEt ki 1Unh vic npo ciia tin
héac, phoc vo nh+ng @ng dong ri2gng cfia hO théng, t6 nh+ng @ng dong En
b2n trong ciia HO ®iOu hpunh nh bpi to,n ®iOu khiOn qu, trxnh ( Proccess
Control Problem), byi to,n IEp IPch cho CPU (CPU Schedulling), bpi to,n
quiin ly bé nhi (Memory Management) . . . cho tii nh+ng gng dong th«ng th-
éng nh s¥%p xOp d-y se, s¥p xOp c.c td, c,c cOu, c.c bfn ghi theo thg tu
®Ou ca lian quan tii qu, trxnh s¥%p xOp.

TEp ®ei ting cCn ®ic s¥p xOp c& thO xuEt hiOn dii nhiOu ding kh,c
nhau, c.c ®¢i ting ®a ca thO Iu c.c ®ei ting d+ 1iOu kiOu ¢~ bfn nh s3%p
xOp d-y sé, s%p xOp kY tu, s%p xOp string hoZc Iu ¢ c ®eéi ting teeng qut
nh mét cEu tréc bao gdm mét sé tréng th«ng tin phfn ,nh ®&i ting. Chong ta
qui ic ®ei ting cCn ®ic s3p xOp Iu ¢,c cEu troc, vu qu, trxnh s%4p xOp ®ic
thuc hiOn tran mét tréng npo ®3& gai I tréng kho,.

Ca nhiOu thuEt to.n s3%p xOp kh,c nhau ®0 s¥%p xOp c.c ®éi ting.
Tuy nhi#n, ®0 Iba chan mét thuEt to,n s¥p xOp tét, chong ta cCn ®,nh gi,
thuEt to,n theo c,c hai khYa ctnh: ®3 Iy st chiOm déng bé nhi khi ,p déng
gifi thuEt v théi gian thuc hiOn gifi thuEt. 8éi vii théi gian thic hiOn gifi
thuEt, chéng ta cong cCn ®,nh gi, chi phY théi gian trong tréng hip tét nhEt,
trung bxnh v xEu nhEt ®ei vii nguén d+ 1iOu vpo. Chong ta cong ch@ ®a
ra nh+ng kii thuEt IEp trxnh, th«ng qua gifi thuEt v kOt quy ®,nh gi, thukEt
to,n mp kh«ng chang minh It nh+ng kOt quf ®&, vx nad ®- ®ic trxnh by
trong mét chuy2n ®0 kh_c cfia tin hac.

Nh+ng thuEt to,n s¥%p xOp vu txm kiOm si ®ic bun luEn trong ch-ng
nuy bao gdm c.c thuEt to,n s¥%p xOp ®-n gifn nh : chan truc tiOp
(Selection), thuEt to,n sfii bat (Bubble), thuEt to,n chin truc tiOp (Insertion),
c,c thuEt to,n s¥%p xOp nhanh nh quick sort, merge sort, heap sort. Trong
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tEt cf c,c vY dé minh haa cho gifi thuEt s3p xOp v txm kiOm, chéng ta si
s6 dong tEp c,c sé nguy2n dii ®©y lum vY db s3p xOp. D-y sé nguy?n npy
sl kh«ng ®ic nh3ac I4 trong khi gifii thYch mgi thuEt to n s3ap xOp.

42 23 74 11 65 58 94 36 99 87
7.2- Gifi thuEt Selection Sort

Néi dung cfia Selection Sort Ip ICn Iit chan phCn t6 nha nhEt trong
dy ch@ sé ki, ky,. . ., ko viii=0,1,..n k<kii<... kyvu ®ai ch¢ cho
phCn t6 thg ki. Nh VEY, sau j =n-1 ICn chan, chdng ta sl sa d-y kho, ®ic s3%p
xOp theo thg ti t'ng dCn. §e&i vii d-y sé tran, chéng ta sl thuc hiOn nh sau:

LCn chéan thg 0: Txm trong khofing t6 0 ®On n-1 bx»ng ¢ ch thuc hiOn n-

1 ICn so s,nh ®O x.c ®Pnh phCn t6 min, v ®aei che cho phCn to é vb
try 0.

LCn chan thg 1: Txm trong khofng t6 1 ®On n-1 b»ng ¢, ch thuac hiOn n-
2 ICn so s,nh ®0 x,c ®Pnh phCn t6 min, v ®eei chg cho phCn t6 & vb
try 1.

LCn chén thg i: Txm trong khofing t8 i ®On n-1 b»ng ¢, ch thuc hidn n- i
ICn so s,nh ®O x,c ®Pnh phCn t6 min; v ®aei chg cho phCn to & vb trY
I

LCn chan thg n-2: Txm trong khofng td n-2 ®0n n-1 b»ng c_ch thuc
hiOn 1 ICn so s,nh ®0 x,c ®Pnh phCn t6 min,, v ®aei che cho phCn to
é vb trY n-2.

8¢ phgc tlp tYnh to n cfia gifi thuEt Selection Sort I:
Cmin:Cmax:Ctb =N (n'l)/z

Qu, trxnh s3%p xOp d-y sé ®ic minh haa th«ng qua bfng sau:

i ki 1 2 3 4 5 6 7 8 9

0 42 11 11 11 11 11 11 11 11 11

1 23 23 23 23 23 23 23 23 23 23
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36
42
65
58
94
74
99
87

36
42
58
65
94
74
99
87

36
42
58
65
74
94
929
87

36
42
58
65
74
87
929
94

36
42
58
65
74
87
94
929

36
42
58
65
74
87
94
929

2 74 74 74 36
3 11 42 42 42
4 65 65 65 65
5 58 58 58 58
6 94 94 94 94
7 36 36 36 74
8 929 929 929 929
9 87 87 87 87
Ch-ng trxnh ®ic cui ®4t nh sau:
}
delay(1000);
Minclude  <stdio.h>
#include <conio.h>
#include  <stdlib.h>
#include <alloc.h>
#include  <dos.h>

void Select(int *, int);
void Init(int *, int);
void In(int *, int);
void Init(int *A, int n){

inti;

printf("\n Tao lap day so:");

for (i=0; i<n;i++){

Ali]=random(1000);

printf("%5d",A[i]);

void Select(int *A, int n){
register i,j,temp;
for(i=0;i<n-1;i++){
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for (j=i+1;j<n;j++){

If(ALI>ADIN
temp=A[i];
AlII=ADL;
Alj]=temp;
}
}
In(A,n);
}
}
void In(int *A, int n){
register int i;
for(i=0;i<n;i++)
printf("%5d",Ali]);
delay(1000);
}

void main(void){
int *A,n;clrscr();
printf("\n Nhap n="); scanf("%d",&n);
A=(int *) malloc(n*sizeof(int));
Init(A,n);Select(A,n);
free(A);

7.3- Gifii thuEt Insertion Sort// chen nhanh

Gifli thuEt Insert Sort ®ic thic hiOn dua tren kinh nghiOm cfia nh+ng
ngéi ch-i bpi. Khi trén tay c& i-1 |, bpi ®- ®ic s¥%p xOp ®ang é trén tay, nay
ta tham |, byi the i thx |, bpi ®& ®ic so s,nh vii |, byi i-1, i-2, . . ®0 txm ®ic
vb trY thYch hip vu chin vuo qu®n byi the i.

Vii nguy?n t%c s3p bpi nh vEy, gifi thuEt ®ic thic hiOn nh sau:
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LEy phCn t6 ®Cu tien i, ®-ng nhi2n tEp mét phCn to Ip tEp ®- ®ic s¥p
xOp.

LEy tiOp phCn t6 thg i, chan vb trY thYch hip cfia phCn to thg i, trong
tEp hai phCn t6 vu thiic hiOn ®eei chg.

LEy tiOp phCn t6 tha ix chan vb trY thYch hip ciia phCn td thg iy trong
tEp hai i, phCn t6 v thic hiOn ®aei che, d-y sl ®ic s3p xOp hopn topn
sau n-1 ICn chin phCn t6 vuo vb trY thYch hip.

§é phac t'p bb nhEt cfia thuEt to,n Iu: Cmin = ( n-1);
§é phac t'p lin nhEt cha thuEt to,n Ip: n(n-1)/2 = O(n?)
8¢ phgc tip trung bxnh ciia thuEt to n lp: (n? +n- 2)/4 = O(n?)

Qu, trxnh s%p xOp theo Insertion Sort ®ic m« tf nh sau:

Lit 1 2 3 4 8 9 10
Kho, | 42 | 23 | 74 | 11 36 | 99 | 87
1 42 | 23 | 23 11 11 11 11
2 42 | 42 | 23 23 | 23 | 23
3 74 | 42 42 | 36 36
4 74 58 | 42 | 42
5 65 | 58 | 58
6 74 | 65 | 65
7 94 | 74 | 74
8 94 | 87
9 99 | 95
10 99

ThuEt to,n ®ic cpi ®4t nh sau:
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#include
#include
#include
#include
#include

<stdio.h>
<conio.h>
<stdlib.h>
<alloc.h>
<dos.h>

void Insert(int *, int);
void Init(int *, int);
void In(int *, int);
void Init(int *A, int n){

inti;

printf("\n Tao lap day so:");

for (i=0; i<n;i++){

}

Ali]=random(1000);
printf("%5d",Ali]);

delay(1000);

}

void Insert(int *A, int n){

register i,j,temp;

for (i=1;i<n;i++){

truoc i

}

temp=A[i];
for(j=i-1;>=0 && temp<A[j];j--)// xet cho cac phan tu o phia

AlI+1]=A[];
Afj+1]=temp;
printf("\n");
In(A,i+1);

void In(int *A, int n){
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register int i;
for(i=0;i<n;i++)
printf("%5d",A[i]);

delay(1000);

}

void main(void){
int *A,n;clrscr();
printf("\n Nhap n="); scanf("%d",&n);
A=(int *) malloc(n*sizeof(int));
Init(A,n);Insert(A,n);
free(A);

}

7.4- GiTi thuEt Bubble Sort

Gifli thuEt Bubble Sort ®ic thuc hiOn b»ng ¢ ch ®aei chg lien tiOp hai
phCn t6 kO cEn khi chéng ngic thg td. Qu, trxnh thic hiOn ®ic duyOt td ®y
l2n ®@nh. Nh vEy, sau ICn duyOt theg nhEt, phCn t6 lin nhEt si ®ic xOp
®0ng & vb trY tha n-1, & ICn duyOt tha k thx k phCn t6 lin nhEt ®- ®ic xOp
®0ng vb trY n-1, n-2, . ., n-k+1. Sau ICn duyOt thg n-1, toun bé n phCn t6
sl ®ic s%p xOp. Vii ph-ng ph_p nuy, c.c phCn t6 ca gi, trb nha ®ic naei dCn
I2n nh nic sii bat nhé ®a na ca t2n gai “ph-ng ph,p sfii bat”.

8¢ phac tip ciia thuEt to,n Bubble Sort I:

Cmin = Cmax = Ctb = n(n-l)/2
Ch-ng trxnh m« t] thuEt to,n Bubble Sort ®ic cpi ®/Et nh sau:

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>
#include <dos.h>
void Bubble(int *, int);
void Init(int *, int);
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void In(int *, int);
void Init(int *A, int n){
inti;
printf("\n Tao lap day so:");
for (i=0; i<n;i++){
Ali]l=random(1000);
printf("%5d",A[i]);
}
delay(1000);
}
void Bubble(int *A, int n){
register i,j,temp;
for (i=1; i<n; i++){
for (j=n-1; j>=i; j--){
it (A-1]>AlIK{

temp=A[J-1];
AlI-1]=AlL;
Afj]=temp;
}
}
printf("\n Ket qua lan:%d", i);
In(A,n);
}
}
void In(int *A, int n){
register int i;
for(i=0;i<n;i++)
printf("%5d",Ali]);
delay(1000);
}

void main(void){
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int *A,n;clrscr();

printf("\n Nhap n="); scanf("%d",&n);
A=(int *) malloc(n*sizeof(int));
Init(A,n);Bubble(A,n);

free(A);

}
7.5- Gifi thuEt Shaker Sort

ThuEt to,n Shaker Sort Iy cfi tiOn cfia thuEt to,n Bubble Sort. Trong
®3, sau m¢i ICn duyOt ®i ®0 xOp ®o6ng vb trY phCn td lin nhEt, chéng ta
thac hiOn duyOt 1t @0 s3p ®6ng vb trY phCn t6 nha nhEt. D-y sl ®ic s3%p
sau [n/2] + 1 ICn duyOt. Ch-ng trxnh m« tf thuEt to,_n Shaker Sort ®ic thlc
hiOn nh sau:

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>
#include <dos.h>
void Shaker(int *, int);
void Init(int *, int);
void In(int *, int);
void Init(int *A, int n){
inti;
printf("\n Tao lap day so:");
for (i=0; i<n;i++){
Ali]l=random(1000);
printf("%5d",A[i]);
}
delay(1000);
}
void Shaker(int *A, int n){
register i,j,temp, exchange,;
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do {
exchange=0;

for (i=n-1; i>0; i--){// thuc hien viec sap xep theo phuong phap
sui bot

if (A[i-1]>A[i]){
temp=A[i-1];
Ali-1]=A]i];
Ali]=temp;
exchange=1;

}

for(j=1; j<n;j++){// sau khi tim duoc phan tu lon nhat dat o vi tri
cuoi thi tim phan tu nho nhat dat o vi tri dau tien

if (AI-1>ADIN{

temp=A[-1];
Al-1]=AL];
Alj]=temp;
exchange=1,
}
}
printf("\n Ket qua lan:");
In(A,n);
}while(exchange);
}
void In(int *A, int n){
register int i;
for(i=0;i<n;i++)
printf("%5d",Ali]);
delay(1000);
}

void main(void){
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int *A,n;clrscr();

printf("\n Nhap n="); scanf("%d",&n);
A=(int *) malloc(n*sizeof(int));
Init(A,n);Shaker(A,n);

free(A);

}
7.6- GiTi thuEt Quick Sort

Ph-ng ph,p s%p xOp kiOu ph©n ®on Ip mét cTi tiOn cfia ph-ng ph,p
Selection Sort. 8©y Iu mét ph-ng ph,p tet do C.A.R. Hoare ®a ra vu ®/4t
t2n cho na lu gifi thuEt Quick Sort.

Néi dung chii ®%o cfia ph-ng ph.p nuy lp chan ngEu nhi2n mét phCn
t6 nuo ®A ciia d-y lum kho, chét. TYnh td kho, chét, c,c phCn t6 nh& h-n
kho, phfii ®c xOp vpo tric chét (®Cu d-y), mai phCn t6 sau chét ®ic xOp
vpo sau cheét (cuéi d-y). 80 lum ®ic viOc ®4, ¢,c phCn t6 trong d-y sl ®ic so
s.nh vii kho, chét vy tr,o ®aei vb trY cho nhau, ho&Lc cho kho, chét nOu
phCn t6 ®a lin h-n chét mu It n»m tric chét ho/Ac nha h-n chét nhng I
n»m sau chét. Khi viOc ®aei chg ICn ®Cu tign ®- thac hiOn xong thx d-y
hxnh thunh hai ®o!n: mét ®o'n bao gam c.c phCn t6 nha h-n chét, mét
®o'n gadm c,c phCn td lin h-n chét, cRn chét chYnh Ip vb trY cfia phCn to
trong d-y ®ic s3p xOp.

.p dong ki thuEt nh tran cho mg¢i ®otn tric chét v sau chét cho tii khi
c,c ®o!n cBn 1% hai phCn t6 thx viOc ghi nhi kh«ng cRn cCn thiOt n+a. Dy
sl ®ic s3p xOp khi tEt ¢ c.c ®on ®ic xd Iy xong. VY db vii d-y :

42 23 74 11 65 58 94 36 99 87

Ta chan chét ®Cu ti?n Iy 42. 80 ph.t hiOn ra hai kho, cCn ®aei chg
cho nhau, ta ding hai biOn i, j vii gi, trb ban ®Cu i=2, j=10. NOu k; < 42 thx
tiOp toc t'ng i v IZEp 14 cho tii khi g&Ep phCn to the k >42. DuyOt c.c phCn
t6 the k; vii 42 nOu k; > 42 thx j gifm ®i mét, cho tii khi g&Ep phCn t6 the k;
<42 thx phCn t6 thg ki vi k; ®ic ®aei ch¢ cho nhau. Qu, trxnh sl ®fic I£Ep I
vii ki v k; cho tii khi i=j chYnh Ip vb trY dunh cho kho, 42. Cuéi cing chéng
ta ®aei ch¢ 42 cho kho, cho k.
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42 23 Y4 11 65 58 94 36 99 87

42 23 74 11 65 58 94 36 99 87

42 23 36 11 65 58 94 74 99 87
—
42 23 36 11 65 58 94 74 99 87

<
«

42 23 36 11 65 58 94 74 99 87 (i¥)
&1 23 36 ﬁZ 65 58 94 74 99 87

Nh vEy, kOt théc ICn thg nhEt, chéng ta ®ic hai ®oln ®ic ph©n biOt
béi kho, 42 nh sau:

(11 23 36) [42] (65 58 94 74 99 87)

Qu, trxnh ®ic I&p It t-ng tu cho téng ph©n ®o!n cho tii khi d-y ®ic
s%p xOp hopn topn. Chong ta ca thO cpi ®/t gifi thuEt b»ng viOc s6 dong
stack ho/Ec ®O qui.

§¢é phgc tip tYnh to n cfia gifi thuEt Quick Sort:

Tréng hip tét nhEt Crnax = Cw = O (N logzn)

Truéng hip XEu nhEt Cpin= k.O(n?)

Sau ®©y Iu ch-ng trxnh cpi ®4t gifi thuEt Quick Sort b»ng ph-ng
ph,p ®0O qui.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>
#include <dos.h>
void gs(int *, int ,int);
void Quick(int *,int );
void Init(int *, int);
void In(int *, int);
void Init(int *A, int n){
inti;
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printf("\n Tao lap day so:");

for (i=0; i<n;i++){
Ali]=random(1000);
printf("%5d",Ali]);

}
delay(1000);

}

void Quick(int *A, int n){
gs(A,0,n-1);

}

void gs(int *A, int left,int right) {
register i,j;int x,y;

i=left; j=right;
x= A[(left+right)/2];
do {

while(A[i]<x && i<right) i++;
while(A[j]>x && j>left) j--;
if(i<=j){
y=AliLAI]=ALILAL]=Y;
i++)--;
}
} while (i<=j);
if (left<)) qs(A,left,));
if (i<right) gs(A,i,right);

}
void In(int *A, int n){
register int i;
for(i=0;i<n;i++)
printf("%5d",A[i]);
delay(1000);
}
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void main(void){
int *A,n;clrscr();
printf("\n Nhap n="); scanf("%d",&n);
A=(int *)malloc(n*sizeof(int));
Init(A,n);Quick(A,n);printf("\n");
In(A,n);getch();
free(A);

}

7.7- Gifli thuEt Heap Sort

Heap Ip mét c©y nhb ph©n ®ic biOu diOn b»ng mét mfng, ming ®&
biOu diOn mét c©y nhb ph©n hopun ch@nh sao cho khaa & node cha bao
gié cong lin h-n kho, cfia node con cfia na.

S3p xOp kiOu Heap Sort ®ic tiOn hpnh qua hai giai ®o!n. Giai ®on
®Cu ti2n c©y nhb ph©n biOu diOn bfng kho, ®ic biOn ®aei ®O ®a vO mét
heap. Nh vEy, ®¢i vii heap, nOu j Iu ch@ sé ciia node con thx [j/2] lu chd sé
ciia node cha. Theo ®pPnh nghUa ciia heap thx node con bao gié cong nha
h-n node cha. Nh vEy, node géc cfia heap Ip khda ca gi, trb lin nhEt trong
mai node. VY do c©y ban ®Cu Ip cOy 7.1a thx heap ciia na Iu 7.1b.
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Hxnh 7.1a
Hxnh 7.1b

D

({z ‘g’f =3

80 chuyOn c©y nhb ph©n 7.1a thunh c©y nhp ph©n 7.1b lp mét
heap, chong ta thuc hiOn duyOt t6 dii 12n (bottom up). Node |, ®-ng nhi2n I
mét heap. NOu c©y con b2n tr.i v c©y con b2n phfi ®0Ou I mét heap thx
toun bé cOy cong Ip mét heap. Nh vEy, ®O tlo thunh heap, chong ta thic
hiOn so s.nh néi dung node b2n tr i, néi dung node b2n phYi vii node cha
ciia nd, node npo ca gi, trb lin h-n sl ®ic thay ®aei lum néi dung cfia node
cha. Qu, trxnh ICn ngic It cho tii khi g&p node géc, khi ® néi dung node
géc chYnh Ip kho, ca gi, trP lin nhEt.

Giai ®o'n thg hai cfia gifi thuEt Iy ®a néi dung cfia node géc vO vb
trY cuéi cing vp néi dung cfia node cuéi cing ®ic thay vpo vb trY node géc,
sau ®a coi nh node cuéi cing nh ®- bb lo%i ba vx thiic tO node cuéi cing Iy
gi, trb lin nhEt trong d-y seé.

COy mii ®ic tto ra (kh«ng kO phCn t6 loti ba) kh«ng ph¥i Iu mét heap,
choéng ta [t thuc hiOn vun thunh ®éng vy thic hiOn t-ng td nh trén cho tii
khi ®&ng cRn mét phCn t6 I phCn t6 b nhEt ciia d-y.

8¢ phac tip thuEt to n cfia Heap Sort
Crhax=Cp=0 (n Ingn )
Gifii thuEt Heap Sort ®ic cpi ®/4t nh sau:

#include <stdio.h>
#include <conio.h>
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#include <stdlib.h>
#include <alloc.h>
#include <dos.h>
void Heap(int *, int);
void Init(int *, int);
void In(int *, int);
void Init(int *A, int n){
inti;
printf("\n Tao lap day so:");
for (i=0; i<n;i++){
Ali]=random(1000);
printf("%5d",Ali]);
}
delay(1000);
}
void Heap(int *A, int n) {
int k,x,s,f,ivalue;
for(k=1;k<n;k++){
x=A[K[;
s=k; f=(s-1)/2;
while(s>0 && A[f]<x){
A[s]=AIT;
s=f; f=(s-1)/2;
}
Als]=x;
}
for(k=n-1;k>0;k--){
ivalue=Al[K];
ALKI=A[0];
f=0;
if(k==1)
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s=-1;

else
s=1;
if(k>2 && A[2]>A[1])
S=2;
while(s>=0 && ivalue<AJ[s]){
AlflI=Als];
f=s;5=2*f +1;
if (s+1<=k-1 && A[s]<A[s+1])
S=s+1;
if (s>k-1)
s=-1,
}
Alf]=ivalue;

void In(int *A, int n){
register int i;
for(i=0;i<n;i++)

printf("%5d",Ali]);

delay(1000);

}

void main(void){
int *A,n;clrscr();
printf("\n Nhap n="); scanf("%d",&n);
A=(int *) malloc(n*sizeof(int));
Init(A,n);Heap(A,n);printf("\n");
In(A,n);getch();
free(A);
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7.8- GiTi thuEt Merge Sort

S3p xOp theo Merge Sort I ph-ng ph,p s¥p xOp b»ng c,ch trén hai
danh s,ch ® ®ic s%p xOp thunh mét danh s,ch ®: ®ic s¥%p xOp. Ph-ng
ph.p Merge Sort ®ic tiOn hunh th«ng qua c,c bic nh sau:

Bic 1: Coi danh s,ch Iu n danh s _ch con m¢i danh s ,ch con gam mét
phCn t6, nh VEy c.c danh s ch con ® ®ic s%p xOp. Trén téng c/Ep hai
danh s ch con kO cEn thunh mét danh s_ch ca hai phCn t6 ®- ®ic s%p xOp,
chong ta nhEn ®ic n/2 danh s,ch con ®- ®ic s3%p xOp.

Bic 2: Xem danh s ch cCn s%p xOp nh n/2 danh s_ch con ®- ®ic s¥%p
xOp. Trén c/Ep hai danh s ch kO cEn thunh tdng danh s,ch ca 4 phCn t6 ®-
®ic s¥%p xOp, chong ta nhEn ®ic n/4 danh s,ch con.

Bic thg i: Lum t-ng ti nh bic i- 1. Qu, trxnh ®ic tiOp téc khi chdéng ta
nhEn ®ic danh s,ch cd n phCn td ®- ®ic s¥%p xOp. VY db vii d-y:

42 23 74 11 68 58 94 36
ICn1:[23 42] [11 74] [58 68] [94 36]
ICn2:[11 23 42 74] [36 58 68 94]
ICn3:[11 23 42 36 58 68 74 94]
Ch-ng trxnh cpi ®4t gifii thuEt Merge Sort ®ic thic hiOn nh sau:

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>
#include <dos.h>
#define MAX 10
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void Merge(int *, int );
void Init(int *, int);
void In(int *, int);
void Init(int *A, int n){
inti;
printf("\n Tao lap day so:");
for (i=0; i<n;i++){
Ali]l=random(1000);
printf("%5d",A[i]);
}
delay(1000);
}
void Merge(int *A, int n) {
inti,j,k,lowl,upl,low2,up2,size;
int *dstam;size=1;dstam=(int *) malloc(n*sizeof(int));
while(size<n){
low1=0:k=0;
while(lowl +size <n){
low2=lowl+size; upl=low2-1,
if (low2+size-1< n)
up2=low2+size-1;
else
up2=n-1,
for(i=lowl, j=low2; i<=upl && j<=up2; k++){
If(Ali]<=A[)
dstam[k]=A[i++];
else
dstam[k] =A[j++];
}
for(i<=upl;k++)
dstam[K]=A[i++];
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for(;j<=up2;k++)
dstam[K]=A[j++];
lowl=up2+1;
}
for (i=lowl; k<n;i++)
dstam[k++]=A[il;
for(i=0;i<n;i++)
Ali]=dstaml[i];
size*=2;
}
printf("\n Ket qua:");
In(A,n);free(dstam);

}
void In(int *A, int n){
register int i;
for(i=0;i<n;i++)
printf("%5d",A[i]);
delay(1000);
}

void main(void){

int *A,n;clrscr();

printf("\n Nhap n="); scanf("%d",&n);

A=(int *) malloc(n*sizeof(int));

Init(A,n);Merge(A,n);printf("\n");

free(A);
}
7.9- Txm kiOm (Searching)

Txm kiOm Ip c«ng viOc quan tréang ®gi vii ¢,c hO théng tin hac vu ca
liln quan mEt thiOt vii qu, trxnh s3p xOp d=+ liOu. Bpi to_n txm kiOm teeng
qu,t ca thO ®ic ph,t biOu nh sau:
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“ Cho mét bfing gam n bfn ghi Ry, Ry, . ., Ra. Vii m¢i b{in ghi R; ®ic t-
—=ng @ng vii mét kho, k; (tréng thg i trong record). H-y txm bfin ghi ca gi, trp
cfia kho, b»ng X cho tric”.

NOu chéng ta txm ®ic bfin ghi c& gi, trp khda Ip X thx phDp txm
kiOm ®ic thof (successful). NOu kh«ng ca gi, trb khda npo Ip X, thx qu,
trxnh txm kiOm Iy kh«ng thof (unsuccessful). Sau qu, trxnh txm kiOm, ca
thO xuEt hiOn y2u cCu bae xung thdm bfn ghi mii ca gi, trb khaia Ip X thx
gifi thuEt ®ic gai Iu gifii thuEt txm kiOm bae sung.

7.9.1- Txm kiOm tuCn tu (Sequential Searching)

Txm kiOm tuCn td Iy kil thuEt txm kiOm cae ®iOn tran mét danh s,ch
cha ®ic s¥p xOp. Néi dung c- bfin ciia ph-ng ph,p txm kiOm tuCn tu Iy
duyOt td bfn ghi thg nhEt cho tii bfin ghi cuéi cing, vu so s,nh ICn lit gi, trp
cfia kho, vii gi, trb X cCn txm. Trong qu, trxnh duyOt, nOu ca bfin ghi tring
vii gi, trb X thx chong ta ®a ra vb trY cfia bfin ghi trong d-y, nOu duyOt tii
cuei d-y mu kh«ng cé bfin ghi nuo cé gi, trb cfa kho, tring vii X thx qu,
trxnh txm kiOm trf 14 gi, trb -1 (-1 ®ic hiOu I gi, trb kho, X kh«ng thuéc
d-y). Ch-ng trxnh cpi ®/t ph-ng ph.p txm kiOm tuCn td ®ic thac hiOn nh
sau:

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>
#include <dos.h>
int Sequential(int *, int, int);
void Init(int *, int);
void Init(int *A, int n){
inti;
printf("\n Tao lap day so:");
for (i=0; i<n;i++){
Ali]=random(1000);
printf("%5d",Ali]);
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}
delay(1000);

}
int Bubble(int *A, int X, int n){
register i,temp;

for (i=0; i<n ; i ++){

if (A[i] == X)
return(i);

}

return(-1);

}
void main(void){

int *A,n, X, k;clrscr();

printf("\n Nhap n="); scanf("%d",&n);

printf(\n Se x cCn txm:”); scanf(“%d”, &Xx);

A=(int *) malloc(n*sizeof(int));

k= Sequential(A,x,n);

if (k>=0)

printf(“\n %d & vb trY %d”, x,k);
else
printf(*\n %d kh«ng thuéc d-y”);
free(A); getch();
}
7.9.2- Txm kiOm nhb ph©n (Binary Searching)

Txm kiOm nhp ph©n Ip ph-ng ph.p txm kiOm phae biOn ®ic thic
hiOn tran mét d-y ®- ®ic s3p thg ti. Néi dung cia gifi thuEt ®ic thic hiOn
nh sau: IEy khda cCn txm kiOm X so s,nh vii néi dung cfia khda cfia phCn
to & gi+a, vb trY cfia phCn t6 & gi+a Ip mid = (low + hight )/ 2, trong ®& cEn
dii low =0, cEn tr2n hight = n-1. Vx d-y ®- ®ic s¥%p xOp n®n nOu néi dung
cfia khda tii vb trY gi+a lin h-n X thx phCn t6 cCn txm thuéc khofng
[mid+1, hight], nOu néi dung cia khaa tti vb trY gi=a nha h-n X thx phCn to
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cCn txm thuéc khofng [low, mid-1], nOu néi dung cfia khaa tii vb trY gi+a
tring vii X thx ®& chYnh Iy phCn t6 cCn txm. & bic tiOp theo, nOu néi dung
cfia khaa tli vb trY gi+a lin h-n X thx ta dbch chuyOn cEn dii low [2n vb trY
mid+ 1, nOu néi dung ciia khaa tii vb trY gi+a nha h-n X thx ta dbch
chuyOn cEn tr2n vO vb trY mid- 1. Qu, trxnh ®ic I&p It cho tii khi g&p
kh&a ca néi dung tring vii X hoZEc cEn dii vit qu, cEn tran hay X kh«ng thuéc
d-y. ThuEt to_n txm kiOm nhpb ph©n ®ic minh h&a nh sau:
int  Binary_Search( int *A, int X, int n){
int mid, low=0, hight = n-1,;
while ( low<=hight ){ // 1/Ep nOu cEn dii vVEn nh& h-n cEn tran
mid = (low + hight) /2; // x,c ®Pnh vb trY phCn t6 & gi+a
if X>A[mid]) low=mid +1; // X thuéc [mid+1, hight]
else if (X < A[mid] ) hight = mid- 1; // X thuéc [low, mid-1]

else return(mid);

}
return(-1); // X kh«ng thuéc d-y

Ch-ng trxnh c6 thO ®ic cpi ®/t nh sau:

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <alloc.h>

#include <dos.h>

int  Binary_Search(int *, int, int);
void Bubble(int *, int);

void Init(int *, int);

int  Binary_Search(int *A, int X, int n) {
int mid, low = 0, hight = n-1,
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while (low<=hight){
mid = (low +hight)/2;
if (X >A[mid]) low = mid +1,;
else if (X<A[mid] ) hight = mid -1,
else return (mid);

}

return(-1);
}
void Init(int *A, int n){
inti;
printf("\n Tao lap day so:");
for (i=0; i<n;i++){
Ali]=random(1000);
printf("%5d",Ali]);
}
delay(1000);
}
void Bubble(int *A, int n){
register i,j,temp;
for (i=1; i<n; i++){
for (j=n-1; j>=i;j--}{
it (AD-1]>A[IA{

temp=A[j-1];
Al-1]=AlT;
Alj]=temp;
}
}
printf("\n Ket qua lan:%d", i);
In(A,n);
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void In(int *A, int n){
register int i;
for(i=0;i<n;i++)
printf("%5d",Ali]);
delay(1000);
}
void main(void){
int *A,n, X, k;clrscr();
printf("\n Nhap n="); scanf("%d",&n);
printf(\n Se cCn txm X="); scanf(“%d”,&X);
A=(int *) malloc(n*sizeof(int));
Init(A,n);Bubble(A,n); k= Binary_Search(A, X, n);
if (k>0)
printf (“\n %d & vP trY sé %d”, X, k);
else
printf(“\n %d kh«ng thuéc d-y”);
getch();
free(A);
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7.1.

7.2.

7.3.

7.4.

7.5.
7.6.
1.7.
7.8.
7.9.
7.10.

7.11.

7.12.

Bui tEp ch-ng 7

Cui ®4t ch-ng trxnh theo thuEt to,n Quick Sort kh«ng ding ph-ng
ph,p ®0 qui mu ding cEu tréc stack.

Txm hiOu vO gifi thuEt Shell-Sort Iu ph-ng ph.p cfi tiOn cfa
Insertion Sort.

Cpi ®Zt 1M gifi thuEt Bubble Sort sao cho ¢ c node nha ®ic ®Ey dCn
vO phYa tric.

Mét Ternary Heap g c©y tam ph©n gCn ®Cy ®ic cui ®4t b»ng
mfng mét chiOu, mci node ca ba node con. Néi dung cfia node cha
bao gié cong lin h-n hoZc b»ng néi dung cfia node con, c,c node ®ic
®.nh sé t6 0 ®On n-1, node i cA 3 con Iy 3i+1, 3i+2, 3i+3. H-y cpi
®/Et gifli thuEt Ternary Heap.

Cui ®/Et gifi thuEt Bubble Sort tran file.

Cui ®/Ft gifi thuEt Insertion Sort tran file.

Cui ®/Et gifi thuEt Quick Sort tran file.

Cui ®/Et c.c gifi thuEt s¥%p xOp theo nhiOu kho, kh,.c nhau.
Nghi2n cgu v cpi ®/4t thuEt to,n txm kiOm tam phon.

Nghi2n cgu v cpi ®/t thuEt to n s¥p xOp kiOu hop nhEp thuc hidn
tren file.

Vit ch-ng trxnh chuyOn ®zei met file d- liOu ®ic tae chac theo
khu«n d'ng *.DBF thunh file kiOu text. Ngic It, chuyOn ®eei file d-
liOu kiOu text thpnh mét file d+ liOu theo khu«n ding DBF.

Txm hiOu c,ch s¥p xOp vu txm kiOm theo kiOu index cfia ¢,c hO
quiin trb c- sé d+ [iOu nh foxprol hoZc access.
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