Bai 2: Mot s6 phwong phap sap xép

l. Thuat toan sap xép nhanh - Quick Sort
Y tudng:
C6 day sb: al, a2, ..., an
Giai thuat QuickSort lam viéc nhu sau:
Chon x 1a mot phan tir 1am bién: thuong chon 14 phan ti &
gifra day soO.
Phan hoac day thanh 3 day con
l.ak<=x,voik=1.1
2.ak=x,voik=1]
3.ak>=x,voik=j.N

Ak<= Ak=x Ak>=x

Néu sd phan tir trong day con 1, 3 16n hon 1 thi ta tiép tuc
phan hoach day 1, 3 theo phuong phép trén. Nguoc lai thi: dung.

Giai thuat phan hoach day am, am+1, ., an thanh 2 day con:
Bude 1 : Chon tiy ¥ mot phan tor a[k] trong day 1a gia trji bién,
m<=Kk <=n:
x=alk]; 1=m; j=n;
Budc 2 : Phat hién va hiéu chinh cip phan tir a[i], a[j] nam sai vi
tri:
Budc 2a : Trong khi (a[1]<x) 1++;
Budc 2b : Trong khi (a[j]>x) j--;
Buéc 2¢ : Néu i<=



Il a[i]>= x; a[j]<=x ma a[j] duing sau a[i]
Hoan vi (a[i],a[j]);
I++;
-
Budce 3 :
Néu i<=j: Lip lai Budc 2.//chua xét hét mang
Nguoc lai: Dung

Co thé phat biéu giai thuat sip xép QuickSort mdt cach dé qui
nhu sau :

Budc 1 : Phan hoach day am ... a, thanh céac day con :
-Déyconl:am.. aj <=X
- D&y con 2 : aj+l..ai-1 =X
-Déyconl:ai.ay, >=X
Buoce 2 :
Néu(m<j) //diycon 1 conhiéuhon I phan tir
Phan hoach day an..
Néu(i<n) // ddy con 3 c6 nhiéu hon 1 phan ti
Phan hoach day a;.. ar
Vi du:
Cho day sb a:
12 2 8 5 1 6 4 15
Phan hoach doan . =1,r=8:x=A[4] =5
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Danh gia giai thuat

Hi¢u qua thuc hi¢n cua gidi thuat QuickSort phu thudc vao
viéc chon gia tri méc.

Truong hop tot nhat xay ra néu mdi 1an phan hoach déu chon
duoc phan tir median (phan tu 16n hon (hay bang) nua sO phan ti,
va nho hon (hay bang) nira s6 phan tu con lai) lam mdc, khi d6 day
dugc phén chia thanh 2 phan bang nhau va can logz(n) budc phan
hoach thi sap xep xong.

Nhung néu mdi bude phan hoach phan tir dwoc chon c6 gia
tr1 cuc dai (hay cuc tiéu) 1a mbc, day s€ bi phan chia thanh 2 phan
khong déu: mot phan chi c6 1 phan tir, phan con lai gom (n-1)
phan tu, do vay can thuc hién n budéc phan hoach mdi sap xép
xong. Ta c6 bang tong két

Truong hop | DO phuec tap
Tét nhat n*log(n)
X4u nhat n?




[I. Radix sort

Y twéng:

Khac vo1 cac thuat toan trudc, Radix sort 1a mot thuat toan
tiép can theo mot hudng hoan toan khac. Néu nhu trong céc thuat
toan khéc, co so dé sap xép ludn 1a viéc so sanh gid tri cua 2 phan
tr thi Radix sort lai dua trén nguyén tic phan loai thu cua buu
dién.

Ta biét ré“lng, dé dua mot khoi luong thu 16n dén tay nguoi
nhéan & nhiéu dia phuong khac nhau, buu dién thuong t6 chirc mét
hé thong phan loai thu phan cap:

Trudc tién, cac thu dén cing mét tinh, thanh phd s& duogc sip
chung vao mot 16 dé gui dén tinh thanh twong tng.

Buu dién céc tinh thanh nay lai thuc hién cong viéc tuong tu.
Céc thu dén cing mot quan, huyén s& dugc xép vao chung mot 16
va gii dén quan, huyén twong umg. Ctr nhu viy, cic bic thu sé
duoc trao dén tay nguoi nhan mot cach c6 hé thong ma cong viéc
sap xép thu khong qua ning nhoc.

Mo phong lai qui trinh trén, dé sap xép ddy al, a2, ..., an, giai
thuat Radix Sort thuc hién nhu sau:

Trudc tién, ta co thé gia su moi phan t ai trong day: al, a2,
, an 12 mot s6 nguyén co t6i da m chir sd.

Ta phan loai cac phan tir 1an lugt theo cac chir s6 hang don
vi, hang chuc, hang tram, . tuong tu viéc phan loai thu theo tinh
thanh, quan huyén, phuong xa, ..

Cac buoc thuc hién thuat toan nhu sau:

Budc 1 : // k cho biét chir s6 dung dé phan loai hién hanh
k=0; // k = 0: hang don vi; k = 1:hang chuc;

Budc 2 : //Tao cac 16 chira cac loai phén tir khac nhau
Khoi tao 10 16 BO, B1, ., B9 rong;



Buoc 3 :

Néi B0, B1, ., B9 lai (theo dtng trinh ty) thanh a.

bat a1 vao 16 Bt vo1 t = chir s6 thur k cua ai;

Fori=1. ndo
Budc 4 :
Buoc 5 :

k = k+1;

Néu k < m thi trd lai bude 2.
Nguoc lai: Dung

Vidu
Cho day sb a:
701 1725999 9170 3252 4518 7009 1424 428 1239 8425 7013
Phan 16 theo hang don vi:
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Cac 16 B dung dé phan loai

Phan 16 theo hang chuc:

12 o999

11 |7009

10 [1239

o o8

8 |42

7 h7es

6 |42s

5 |1424

4 7013 0428
3252 1725
07017009 4518|8425

1 [0170p7017013/142411239|  B252]  9170|  |0999

cs |~ p 1 P B3 5 7 9

Phan 16 theo hang tram:

12 10999

11 o170

10 [3252

9 1239

8 0428

7 1725

6 8425

5 [L424




4 4518
3 7013 0428
2 |7009 [7013 3252 8425 1725
1 0701 [70099170(1239 14244518 0701 0999
cspA p ¢ 2 B8 4 B 6 [7 8 P
Phén 16 theo hang ngan:
12 [0999
11 1725
10 |0701
19 4518
8 10428
7 8425
b6 1424
b 3252
4 |1239
3  [9170j0999 (1725
2 70130701 1424 7013
1 [7009)0428 (1239 325214518 7009(84259170
csip p L 2 B 4 B 6 7 8 P
Léy cac phén tr tir cac 16 BO, B1, ., B9 nbi lai thanh a:
12 9170
11 18425
10 |7013
7009
4518




7 3252
6 1725
P 1424
4 |1239
10999
2 0701
10428
csp,p p 1 2 B8 4 B B 7 B P

Danh gia giai thuat
V61 mot day n s6, mdi s co toi da m chit s, thuit toan thuc
hién m 1an cac thao tac phan 16 va ghép 16. Trong thao tac phan 16,
mdi phan tir chi dugce xét dung mot 1an, khi ghép cling vay. Nhur
vay, chi phi cho viéc thuc hién thuat toan hién nhién 1a O(2mn) =
O(n).
NHAN XET
Thuat toan khéng c6 truong hop xdu nhat va tot nhat. Moi diy sb
déu duoc sap v6i chi phi nhu nhau néu ching cé cung sé phan tir
va cac khoa co clung chiéu dai.
Thuat toan cai dat thuan tién voi cac mang c6 khoa sap xép la
chudi (ky tu hay s0) hon 1a khoa s6 nhu trong vi du do tranh dugc
chi phi ldy céc chu’ sd cua ting sd.

Tuy nhién, s6 luong 16 nhiéu (10 khi ding s6 thap phan, 26 khi
ding chudi ky tu tiéng anh, ...) nhung tong kich thudc cua tat ca
cac 16 chi bang diy ban diu nén ta khong thé dung mang dé biéu
dién B (B0->B9). Nhu viy, phai dung cau trac dit liéu dong dé
biéu dién B => Radix sort rat thich hop cho sap xép trén danh sach
lién két.

Khi sap cac diy khong nhiéu phan tir, thuat toan Radix sort
s& mat uu thé so véi cac thuét toan khac.



1. Sap xép cay - Heap sort

1.Y twéng:

Nhan xét: Khi tim phan tir nhé nhét ¢ bude i, phuong phap
sap xép chon truc tiép khong tin dung duogc cac thong tin dd co
duoc do cac phép so sanh ¢ budc 1-1.

Vi 1y do trén nguoi ta tim cach x4y dung mot thuat toan sip
xép ¢o thé khic phyuc nhugc diém nay.

Méu chot dé giai quyét van dé vira néu 1a phai tim ra duoc
mot cdu tric dir liéu cho phép tich luy cac thong tin vé su so sanh
gia tri cac phan tur trong qua trinh sap Xep

Gia st dir liéu can sap xép 1a day s6:52 6481 duoc bd tri
theo quan h¢ so sanh va tao thanh so d6 dang cay nhu sau :

o 7
B

@ BE B @ O

Trong d6 mot phan tir & muc i chinh 1a phan tir 16n trong cip
phan tir 6 mic i1+1, do d6 phan tr & mirc 0 (nut goc cua cay) luon
1a phan tir 16n nhat cua day.

Néu loai bo phan tir gdc ra khoi cdy (nghia 13 dua phan tir 16n
nhat vé ding vi tri), thi viéc cap nhat cay chi xay ra trén nhiing
nhanh lién quan dén phan tir méi loai bo, con cac nhanh khac dugc
bao toan, nghia 1a budc ké tiép co thé st dung lai cac két qua so
sanh & budc hién tai.

Trong vi du trén ta c6 :
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w: @ BE B B O

Loai b6 8 ra khoi cay va thé vao cac cho trong gia tri -oo dé
tién viéc cap nhat lai cay :

Tlen hanh nhiéu 1an viéc loai bo phan tir gbc cua cay cho dén
khi tat ca cac phan tir cua cdy déu 1a -oo, khi do xép cac phan tir
theo thtr tu loai bo trén cay s€ co day da sap xép. Trén day 1a y
tuong cua giai thuat sap X€p cay.

2. Cau truc dir liéu Heap

Tuy nhién, dé cai dat thuét toan nay mot cach hi¢u qua, can
phai t6 chirc mot cu trac luu trit dit liéu c6 kha ning thé hién dugc
quan hé cia cic phan tir trong cdy véi n 6 nhd thay vi 2n-1 nhu
trong vi du.

Khai niém heap va phuwong phap sip xép Heapsort do
J.Williams dé xuat da giai quyét duoc cac kho khin trén.
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Dinh nghia Heap:

Gia st xét truong hop sip xép tang dan, khi d6 Heap duogc
dinh nghia 1a mot day cic phan tir ap, a2 ,... , aq thoa cac quan hé
sau voi moi i thude [p, q]:

1/. g >= ay
9/ di >= i+l
" |{(ai, a2i), (ai ,a2i+1) 1 cac cap phan tir lién d6i }

Heap cé cac tinh chat sau :

Tinh chat 1 : Néu ap , a2 ,... , aq 1a mot heap thi khi cit bo
mot sd phﬁn tr & hai dau cua heap, day con con lai van 13 mot
heap.

Tinh chat 2 : Néu ap , a2 ,..., aq 1a mot heap thi phan tir al
(d¢au heap) 1udn 14 phan tir 16n nhat trong heap.

Tinh chit 3 : Moi ddy ap , a2 ,... , aq, ddy con aj, aj+1,..., ar
tao thanh mot heap véi j=(q div 2 +1).

Giai thuat Heapsort :
Giai thuat Heapsort trai qua 2 giai doan :
Giai doan 1 :Hiéu chinh day s6 ban dau thanh heap;
Giai doan 2: Sap xép day s dya trén heap:
Budc 1: Pua phan tir 16n nhat vé vi tri dung & cudi day:
r =n; Hoanvi (al , ar );
Buoc 2: Loai bo phan tir 16n nhat ra khoi heap: r = r-1;
Hi¢u chinh phan con lai ctia day tu al , a2 ... ar thanh mot
heap.
Budc 3: Néu r>1 (heap con phan tir ): Lip lai Budc 2
Nguoc lai : Dung

Dua trén tinh chat 3, ta c6 thé thuc hién giai doan 1 bang
cach bat dau tir heap mac nhién an/2+1 , an/2+2 ... an, sau d6 thém
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dan cac phan tir an/2, an/2-1, ., al ta s& nhan duoc heap theo mong
muon.

Vi du

Cho day sb a:

12 2 8 5 1 6 4 15
Giai doan 1: hiéu chinh day ban dau thanh heap
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Giai doan 2: Sap xép day sb dua trén heap :
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thuc hién tuong tu cho r=5,4,3,2 ta duogc:

. 00000006

Cai dat
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Panh gia giai thuat
Trong giai doan sap xép ta can thuc hién n-1 budc mdi budc

can nhiéu nhat 13 log,™Y, 10g"?, ... 1 phép ddi chdi.
Nhu vay d6 phuc tap thuat toan Heap sort O(nlog2n)
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