CAC THUAT TOAN SAP XEP
MUC TIEU

Hoan tat bai thuc hanh nay, sinh vién c6 thé:
- Hiéu duoc cac thuat toan sép xép: Selection Sort, Heap Sort, Quick Sort, Merge Sort.
- Ap dung cic thuat toan sip xép dé giai quyét cac bai toan sip xép don gian.
- Ap dung cac thuat toan sip xép dé giai quyét cac bai toan sap xép trén danh sach cac cu
tric theo tung khoa.
- So sanh, d4nh gia thoi gian chay cua thuat toan véi s6 lugng phan tir 1om.
Thoi gian thyc hanh: tir 120 phiit dén 400 phit

TOM TAT

Sap xép 1a qua trinh xtr Iy mot danh sach cac phan tir (hodc cic miu tin) dé dit ching theo mot thir
tu thoa man mat ti€u chuan nao do dua trén ndi dung thong tin luu gilr tai moi phan tir.

Muc @6 hiéu qua cua tung giai thudt phu thudc vao tinh chét cua cu trac dit liéu cu thé ma no tac
dong den.

C6 nhiéu giai thuat Sép Xép: Selection sort, Insertion sort, Interchange sort, Bubble sort, Shaker
sort, Binary Insertion sort, Shell sort, Heap sort, Quick sort, Merge sort, Radix sort...

Selection sort
e Chon phan tr nho nhit trong N phén tir ban dau, dua phan tir nay vé vi tri dung 1a diu day
hién hanh.
e Xem day hién hanh chi con N-1 phan tir ciia ddy ban dau, bat dau tir vi tri thir 2; 1ap lai qua
trinh trén cho ddy hién hanh... dén khi diy hién hanh chi con 1 phan tir,

Heap sort

Heap la mét day cac phﬁn t0 Alefi, Alefi+1,... » Aright SA0 cho: a; > ap; va a; > ay;+1, Vi € [left, right].

(ai , @), (aj ,a2i+1): cac cap phﬁn tr lién doi.

Heap dugc dinh nghia nhu trén dugc dung trong trudong hop sip xép tang dan, khi sip xép giam dan
phai doi chiéu cac quan hé.

Vidu 1: Day $6 52648 1 duoc bé tri theo quan hé so sanh va tao thanh cdu triic nhw sau:
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Phan ttr & muc i chinh 13 phan tir 16n trong cdp phan tir tvong Gmg ¢ muc i+1
Vidu 2: Logi bo 8 ra khoi cay.
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Tién hanh nhiéu 1an viéc loai bo phan tir gc ctia cdy cho dén khi tat ca cac phan tir ctia cdy déu 1a -
o0, khi d6 xép cac phan tir theo thir ty loai bo trén cay s& c6 day da sip xép.

Quick sort

Phan chia ddy thanh cac doan con nhu sau:

ag <X a =X a X

e Doan thir 2 da co6 thi tu.

e Néu cic doan 1 va 3 chi c6 1 phan tir thi ching ciing da c6 tha tw, khi d6 ddy con ban dau
da duoc sap.

e Nguoc lai, néu cac doan 1 va 3 ¢6 nhiéu hon 1 phﬁn ta thi day con ban dau chi c6 tht tu
khi cac doan 1, 3 duoc sép.

e Dé sa"lp Xép cac doan 1 va 3, ta 1an luot tién hanh viéc phan hoach ting day con theo cung
phuong phép phan hoach diy ban dau vira trinh bay ...

V6i x 1a mot phan tir tiy v trong ddy va thuong duoc chon 14 vi tri chinh gitra ddy ban déu.

Merge sort
e Phén hoach diy ban dau thanh cac day con lién tiép ma mdi diy con déu da c6 thir ty..
e Lam giam s diy con bang cach tron timg cip diy con ciia hai diy phu thanh mot day con
ctia ddy ban dau.

NQI DUNG THYC HANH

Co ban

Sinh vién doc k¥ phat biéu bai tap va thuc hién theo huéng dan:

Swr dung cac thudt toan Selection Sort, Heap Sort, Quick Sort, Merge Sort dé sdp xép mét day cdc
sO nguyén theo thur ty tang dan.

Nguwoi ding sé lan leot nhdp chiéu dai n va cdc phan tie cia ddy cdc nguyén A tie ban phim. Todn
bo day A dwoc luu triv trong mot mang so nguyén.

Lan luot sir dung cdc thudt todn Selection Sort, Heap Sort, Quick Sort, Merge Sort dé sap xép day
A. Chuwong trinh sé in cdc két qua sdp xép theo timg thudt todn ra man hinh.

Phan tich

Selection sort
* Phan tich
- Dung vong lip dé tim phan tir nhod nhat trong day hién hanh.
- Pao phan tir 46 ra diu mang
+ Churong trinh mdu (CacThuatToanSapXep)

Tai 1iéu hudna didn thire hAnh mén CAu trie dit liéu va aiai thuiat
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#include <stdio.h>

void Swap(int &a, int &b)

{ .
intc=a;
a=b;
b=c;

H

void SelectionSort(int a[],int N ){ //Ghi chu: tai sao khong st dung ki hiéu & trong ham nay?
int min; //chi s0 phan tir nhé nhat trong day hién hanh

for (int i=0; i<N-1 ; i++){ //Ghi chu: vong lip nay ding dé lam gi?
min = i;

for(int j = i+1; j <N ; j++){ //Ghi chu: vong lap nay ding dé lam gi?
if (a[j] < a[min]){

min = j; //Ghi chu: thao tac nay dung dé lam gi?

}
§
if (min !=1){ )
Swap(a[min], a[i]); //Ghi chu: thao tac nay dung dé lam gi?
}
}
}
void main()
{
int x[10] = {12, 2‘, 8,5,1,6,4,15}; // khoi tao cac gia tri trong mang
int n = 8; // s6 phan tir cia mang
SelectionSort(x, n);
for (int i=0; i<n ; i++){
printf("%d ", x[i]);
}
}
+ Yéu cau

1. Bién dich doan chuong trinh néu trén.

2. Tai sao trong ham SelectionSort, vong lap thtr nhat c6 diéu kién 1a i < N-1?

3. Tra 101 cac dong 1énh c6 yéu ciu ghi chu.

4. Sira lai chwong trinh dé nhap diy s6 nguyén tir file input.txt ¢6 ndi dung nhu sau:
5123862310

Sau d6 dung thuat toan Selection Sort sap xép diy sd nguyén trén ting dan.

5. Sira ham SelectionSort trén dé sap xép day s6 nguyén & cau 4 giam dan.

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
HCMUS 2010
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Heap Sort
4 Phan tich
- Hiéu chinh day s6 ban ddu vé dang heap duoc dinh nghia trén mang (hay list).
- Ap dung thuat toan Heap Sort trén ciu tric nay.
& Chuwong trinh mdu

void Shift (int a[], int left, int right){
int x, curr, joint; .
curr = left; joint =2*curr+1; /a . Phan tu lién doi

joint

x = afcurr];

while (joint <= right){
if (joint < right){ // Ghi chii: diéu kién nay c¢é y nghia gi?
if (a[joint] < a[joint+1]){
joint = joint+1;

}
}
if (a[joint]<x){

break; // Thoa quan hé liéen doi
h

a[curr] = a[joint];
curr =joint; // Xeét kha nang hiéu chinh lan truyén
joint = 2*curr+1;

}

a[curr] =x;

+ Yéu cau
1. Tra 10i cac dong 1énh c6 yéu cau ghi chi.
2. Cho biét chirc ning ciia doan chuong trinh trén.
3. Viét ham void CreateHeap(int a[], int N); dé chuyén dbi ddy ao, aj, ..., an.; thanh heap.
Goi ¥: Str dung ham Shift bén trén véi left hién hanh 13 phan tir ¢ gitra ddy ((N-1)/2). Lap lai
qua trinh trén voi left gidm dan vé dau day.
4. Viét ham void HeapSort(int a[], int N); dé sap xép mot diy s6 nguyén ting dan.
Goiy:  Giai doan I: Hiéu chinh diy ban du thanh heap
Giai doan 2: Sap xép diy s6 dua trén heap.
e X¢t day hién hanh la day nhap
e Hoan vi phan tu 16n nhat (ag) vé vi tri cuoi.
e X¢ét day hién hanh loai dé trir phan tir cudi.
e Hi¢u chinh lai day hién hanh thanh heap
e Lip lai qué trinh trén toi hét day ban dau.
5. B sung cac ham trén vao chuong trinh mau (CacThuatToanSapXep) dong thoi thay doi ham
main va file input d&¢ sap xép day s6 nguyén sau tang dan:

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
HCMUS 2010
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44 55 12 42 94 18 6 67

6. Viét lai thuat toan Heap Sort dé sap xép diy sd ¢ cau 3 giam dan.

Quick Sort
+ Phdn tich
- Chon phan tir lam méc.
- Tién hanh phan hoach diy ban du thanh 3 phan a,<x (1), a;=x (2) va a;>x (3) theo thi tu.
- Lap lai thao tac trén trén 2 doan (1) va (3)
+ Chuong trinh mau

void QuickSort(int a[], int left, int right){
int1i,j, X;

if (left >= right){
return;

}

x = a[(left+right)/2]; // chon phan tir giiva lam gid tri moc
1= left; j = right;

while(i <j) {
while(a[i] < x){
i++;

b

}

while(a[j] > x){
J==s
}

ifi <=j) {
Swap(ali], a[j]);
it+;
J==s

}

QuickSort(a, left, j);
QuickSort(a, 1, right);

+ Yéu cau
1. B6 sung cac ham trén vao chuong trinh mau (CacThuatToanSapXep) dong thoi thay ddi ham
main va file input dé€ sap x€p day s6 nguyén sau tang dan:
42 23 74 11 65 58 94 36 99 87
2. Stra lai chuong trinh dé dém s6 phép gan va sb phép so sanh su dung trong ham QuickSort.

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
HCMUS 2010
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Merge Sort
4 Phan tich
- Phan phdi déu luan phién cac dy con d6 dai k tir mang a vao hai mang b va c.
- Tron mang b va mang ¢ vao mang a.

- Lap lai qua trinh trén v6i k ting gip doi dén khi k 16n hon hay bang chiéu dai ciia day.

* Chuwong trinh mdu

int bMAX], c[MAX], nb, nc; / Ghi chii: 2 mang nay dung dé lam gi?

void Distribute(int a[], int N, int &nb, int &nc, int k){
int i, pa, pb, pc; /Ghi chu: cac bién nay c6 ¥ nghia gi?
pa=pb =pc =0;
while (pa < N){
for (i=0; (pa<N) && (i<k); i++, pat+, pb++){ //Ghi chi: vong lap nay c6 ¥ nghia gi?
b[pb] = a[pa];
}
for (i=0; (pa<N) && (i<k); i++, pat+, pct++){ /Ghi chi: vong lap nay c6 vy nghia gi?
c[pc] = a[pa];

h
nb = pb; nc = pc;

void Merge(int a[], int nb, int nc, int k){
int pa, pb, pc;
pa=pb=pc=0;

while ((pb < nb) && (pc < nc)){

MergeSubarr(a, nb, nc, pa, pb, pc, k);

while (pb <nb){
a[pa ++] = b[pb ++]; //Ghi cht: cau Iénh nay c6 ¥ nghia gi?

while (pc < nc){
a[pa ++] = c[pc ++]; //Ghi chu: cau [énh nay c6 v nghia gi?

}

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
HCMUS 2010
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Trong d6 ham MergeSubarr dugc cai dat nhu sau:

void MergeSubarr(int a[], int nb, int nc, int &pa, int &pb, int &pc, int k){
int rb, rc;
rb = min(nb, pb+k);
rc = min(nc, pb+k);

while ((pb < rb) && (pc < rc)){
if (b[pb] < c[pc])
a[pa ++] =b[pb ++];
else a[pa ++] = c[pc ++];

}
while (pb <rb){
a[pa ++] = b[pb ++];
}
while (pc < rc){
a[pa ++] = c[pc ++];
}
}
& Yéu ciu

1. Tra 10i cac dong 1énh c6 yéu cau ghi chi.
2. Cho biét chirc ning ciia timg ham trén.
3. Bb sung cac ham cén thiét vao chuong trinh mau (CacThuatToanSapXep) va viét ham void
MergeSort(int a[], int N); d€ sap x€p day sd nguyén sau ting dan.
529372411
Goi y: Xem lai 2 thao tac da néu bén trén.

4. Sira lai chwong trinh dé sap xép diy s6 trén giam dan.

Ap dung — Ning cao
Cho diy s6 nguyén A nhu sau:
12215-3851-860415

1. Sap xép day trén ting dan.

2. Suy ra sb 16n tht 3 trong ddy.

3. Suy ra sb lugng phan tir 16n nhat trong day.

4. Sap xép day trén theo thi tur gia tri tuyét d6i tang dan.

5. Sap xép diy trén theo quy luat sau:
e cac s6 duong (néu c) & diu mang va cé thir tu giam dan,
e c4c sO am (néu co) ¢ cudi mang va co thir tu tang dan.

6. Sap xép day trén theo quy luat:

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
HCMUS 2010
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e cac sO chan (n€u cd) & dau mang va coé thu ty ting dan,
e cac sO 1é (n€u cd) ¢ cudi mang va co thu ty giam dan.

Cho mgt danh sich gom cac sinh vién sau:

1005  Tran Minh Thanh 1991
1001  Tran Thi Bich 1988
1003 Tran Minh Thanh 1990
1000 V6 Quang Vinh 1990
1008  Nguyén Van An 1990

7. Tao mdt ciu trac dit lidu dé xir 1y danh sach trén.

8. Sép xép danh sach ting dan theo ma sé ting dan.

9. Sap xép danh sach ting dan theo tén (thtr tu bang chir cai) va nam sinh (néu tring tén thi sap theo
nam sinh tdng dan).

BAI TAP THEM
1. Viét chuong trinh so sanh céc thuit toan Selection Sort, Heap Sort, Quick Sort, Merge Sort veé
cic mat sau:

e Thoi gian chay.

e S6phép gan.

e S6 phép so sanh.

Goi y: Dung mau chuong trinh sau dé tinh thoi gian chay mot doan 1énh

#include <time.h>

clock t start, finish;

start = clock();

//Poan chuong trinh can tinh thoi gian thuc thi

finish = clock();

clock t duration = finish - start; //Thdi gian thuc thi

2. Trong thuét toan QuickSort, néu ldy x 1a phan tir diu day, hiy viét chuong trinh va so sanh thoi
gian chay thuit toan vé6i khi 14y x 1a phén tir chinh giira day.
3. Sap xép day trén theo quy luat:
e cac s6 chin (néu c6) c6 th tu ting dan,
e cac s6 1¢ (néu co) co thu tu giam dan
e tinh chit chin/I¢ tai mdi vi tri trong ddy A khong thay ddi sau khi sap xép (tirc 1a trude khi
sap xép, tai vi tri i ciia ddy A 1a s6 chin/lé thi tai vi tri i ciia mang sau khi sap xép ciing 1a s6
chin/1é)

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
HCMUS 2010
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Vidu: A=(1,1,2,3,4,5,6,7)
Két quakq=(1,1,6,3,4,5,2,7).
4. Viét lai cac thuat toan Selection Sort, Heap Sort, Quick Sort, Merge Sort.véi cau trac dir liéu
dang danh sach lién két don.
5.Tim hiéu va cai dat thuat toan Insertion Sort.
6. Tim hiéu va cai dat thuat toan Binary Insertion Sort.
7. Tim hiéu va cai dat thuat toan Interchange Sort.
8. Tim hiéu va ci dt thuat toan Bubble Sort.
9. Tim hiéu va cai dat thuat toan Shaker Sort.
10. Tim hiéu va cai dat thuat toan Shell Sort.
11. Tim hiéu va cai dat thuét toan Radix Sort 1an luot trén 2 loai ciu trac dit liéu dang mang va dang
danh sach lién két. So sanh va rat ra nhan xét.

Tai liéu huéng din thuc hanh mén Céu tric di liéu va giai thuat
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