C Programming
Basic - week 11



Noi dung

e Cac giai thuat sap x€p nang cao
1. Sap xép nhanh
2. Mergesort

e Bai tap



1. Sip x€p nhanh

Cho mang n phan tu (vd sO nguyén):
e If N=1, return

e Else
— Chon mot phan tu lam pivot.
— Chia mang thanh 2 mang con
e Cac phan tu = pivot
e Cac phan tu < pivot
- Sap x€p hai mang con
— Return két qua



VD

e Cho mang cac sO nguyén




Quick Sort (Hoare)

e Given (R,, R, ..., R ;)
K.: pivot key
if K. is placed in S(i),
then K, <K, forj < S(i),
K Ky for j > S(i).

e Ry, ..y RS(i)-ll RS(i)I RS(i)+1I Y RS(n-l)

two partitions



Phan vung

e Cho mot pivot, phan vung sao cho mang
co:

1. MOt mang con chla cac phan tu >= pivot

2. Mang con con lai chlra cac phan tu <
pivot

 Hai mang con dugc sap x€ép truc tiép trén
mang goc

e Phan viing bang cach ddi cho



VD phan vung
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VD

RO | RI | R2 | R3 | R4 | R5 | R6 | R7 | R8 | R9 | left | right

{26 5 37 1 61 11 59 15 48 19}/| 0 9

{11 5 19 1 15/ | 26 [{59 61 48 37'| 0O 4

¢ 1 50 11 [119 151 26 |[{59 61 48 37'| 0 1

T 5 |11 | 15 | 19 | 26 [{59 61 48 375| 3 4
1 5 | 11 | 15 ] 19 | 26 [{48 37. 59 { 61| 6 9
1 5 [ 11 | 15 ] 19 | 26 | 37 48 | 59 { 61\ | 6 7
1 5 |11 | 15 ] 19 | 26 | 37 | 48 | 59 | 61 | 9 9
1 5 |11 | 15 ] 19 | 26 | 37 | 48 | 59 | 6l




Quick Sort

void quicksort(element list[], int left,
int right)
{

int pivot, 1, j;

element temp;
if (left < right) {

i = left; J = right+l;
pivot = list[left] .key;
do {

do i++; while (list[i] .key < pivot);

do j--; while (list[]j].key > pivot);

if (1 < j) SWAP(list[i], 1list[]j], temp)
} while (1 < j);
SWAP (list[left], list[]j], temp);
quicksort(list, left, j-1);
quicksort(list, j+1, right);

} 10



Exercise 11.1

e Xay dung danh ba dién thoai

 Dinh nghia cau truc chua cac thong tin
“name”, "phone number” va “e-mail
address” khai bao mang chla 100 phan tu

e Vit chuong trinh doc 10 ban ghi tu tép,
sap xép theo th( tu’ tang dan va ghi ra
tép. SU dung giai thuat sap xép nhanh
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Exercise 11.2

e Khgi tao mot mang gom n s6 nguyén
ngau nhién. N dudgc nhap bdi ngudi
dung

e Sap x€p mang s dung sap x€p chen
va sap X€p nhanh

e So sanh thdi gian thuc hién cua hai
giai thuat

e Chay chuadng trinh vGi cac gia tri

khac nhau cua n va nhan xeéet
12



Exercise 11.3

e Viét chuadng trinh lua chon giai thuat sap xép -

Néu s6 phan tir > x, chon sap xép nhanh, néu
khong chon sap x€p chén

e Chu y: x la mot tham s0O cua chuadng trinh

e Doc mot tép van ban cé nhiéu hon 100 ki tu, sap
x€p 100 ki tu dau tién, va in két qua ra man hinh

13



2. Mergesort

e Phat biéu bai todn: Cho n phan tu, sap
XE€p cac phan tu theo th’ tu khong giam
e Ap dung chién thuat chia-dé-tri
- If n=1 dung

- If n>1, phan vung thanh hai mang con; sap
XEp cac mang con; két hgp lai thanh mot mang
dugc sap xép

14



Giai thuat

MergeSort (E[ 0 .. N])

if N < threshold
InsertionSort ( E[0..N] )

else
copy E[0.. N/2] to U[O.. N/2]
copy E[N/2 .. N] to V[O .. N-N/2]
MergeSort(U[O .. N/2])
MergeSort(V[0 .. N-N/2])

Merge( U[O .. N/2], V[O .. N-N/2},
E[O.. NJ)
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VD
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Giai thuat két hgp

Merge (U[O0..m] ,V[O0..n],E[O. .n+m])
i= 0, 3=0
k =0
while k < n+m
if U[i] < V [7]
E[k] = U[i1] , i++
else
E[k] = V[j] , j++
k++
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Exercise 11.4

e Xay dung danh ba dién thoai

e Dinh nghia cau truc chia cac thong tin “name”,
“phone number” va “e-mail address”, khai bao
mot danh sach lién két don dé luu dir liéu

e Viét chuong trinh doc 10 ban ghi tu tép, sap xép

tang dan va in ra man hinh. S dung giai thuat
mergesort.
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