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NOi dung trinh bay

e Tiép cén sap xép don gidn
= Sap xép chon
= Sap xé’p chén
= Sap xép no: bot

Tiép ca

|
: Sép xé
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- Sap Xép vung dong
e Mt sé tiép cdn khdc
= Sap xép theo co s6
= Sap xép hoa nhép hai file Ion



Sap xép phan doan - quicksort

* Y tudng
* Cho mét day, chon mot phan tir & gilra, chia doan
thanh 2 phan
= Chuyén cac phan t& nhé, hodc bang dén trudc, cac
phan t& |&n hon vé sau
= S@ duoc nira dau bé hon nira sau
= L3p lai viéc chuyén d6i cho cac phan tir nlra dau, va

ntra sau dén lGc so phan tirla 1



Sap xép phan doan — quicksort (t}:

» Thuat toan ban dau la chia: ¢6 gang chia thanh
hai doan khac nhau

e Tri: thuc hién cac thuat todn sap xép trén cac
doan con

e Thuc hién két hgp: thuat toan tu két hop két
qua



Sap xép phan doan — quicksort (t}:

e Phan doan
* Chon mdt phan tlr chot x (dau tién)
= Duyét tir vj tri tiép theo sang phai tim vi tri phan t
dau tién >=x, i

? . \ ‘A ? AN N
= Duyét tv phai sang trai, tim vj tri phan tu dau tién

<X, ]
= Néu i<j thi hodn daéi vi tri
= Tiép tuc dén luc j<i



Sap xép phan doan — quicksort (t}:

 Thuat toan: partition
 Input: A[l..r], L,r: doan can phan chia
e Quput: A[l..r], i chi s6 phan chia
1. X=all]

i=1+1;
. J=r;
. While (i<j)

a. While (i<j && a[i]<x) i++

b. While (j>=i && a[j]>=x) j—

c. If(i<j) swap(ali],al[j])
5. Swap(a[l],alj])
6. Return j; ;
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Sap xép phan doan — quicksort (t}:

e Partition




Sap xép phan doan — quicksort (t}:

 Thuat toan: quicksort
e Input: A[l..r]: doan can sap xép
* Quput: A[l..r] da sap xép

1. If(I>=r) return;

2. i=partition(A,l,r)

3. quicksort(A,li-1)

4. quicksort(A,i+1,r)



Sap xép phan doan — quicksort (t}:

A
3 8 2 6 9
3 8 7 6 9
Part

2 8 7 6 9
Part 2 8 / 6 9
1 6 7 8 9
Part 1 6 / 9

6 7

7
1 6 7 8 9




Sap xép phan doan — quicksort (t}:

banh gia do phuec tap
= SO phép todn gan gid tri: 3 * n/2 * h
= SO phép todn so sanh: n*h
= SO phép todn gan chi sé: n*h

Truwong hop xau nhat: h=n

Truwong hop trung binh: h =log(n)

D6 phirc tap trvong hop xau nhat: O(n?)

Do phire tap trwong hop trung binh: O(nlog(n))

10



Sap xép trdn — mergesort

* Y tudng sap x&p tron
= Néu cd hai diy a va b d3 dwoc sap xép, tién hanh
tron hai diy nay thanh day c da duoc sap xép.
= Néu chia nhd mang can sap xép thanh cac doan 1
phan tlr thi nd 1a doan dwoc sap xép
= Tién hanh ghép cdc doan nho thanh cac doan I&n d3
duoc sap xép
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Sap xép trdn — mergesort

* Y twdng cla thao tac tron
" Duyét trén day a taivi trii
" Duyét trén day b tai vi tri j
= Néu a[i]>b[j] thi thém bl[j] va trong day c tang bién j
nguoc lai thém ali] vao day va tang bién |
= Néu mot trong hai ddy hét trudce tién hanh dua toan
bo day con lai vao trong day c
= Ap dung trong trwdng hop a, b 1a hai doan cdia mang
e all..t], a[t+1..r]
e c[l..r]
= D& thuin tién trong x& ly ti€én hanh chuyén mang d3
sap xép vé mang a
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Sap xép trdn — mergesort

 Thuat toan tron — merge
= |Input: a[l..t], a[t+1..r] 3 dwoc sap xép khong gidm
= Quput: a[l..r] duoc sap xép khong giam
1. i=l
2. =t+1

3. p=l;
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Sap xép trdn — mergesort

 Thuat toan tron (t)
4. while (i<=t && j<=r)
a. if(alil<alj])
c[p]=ali]
b. Else
c[p]=aljl;
J++
C. p++
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Sap xép trdn — mergesort

 Thuat toan tron (t)

5. while (i<=t)
c[p]=ali]
i++
p++

6. while (j<=r)
c[p]=aljl
J++
p++

7. for (i=l; i<=r ;i++)

a[i]=clil;
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Sap xép trdn — mergesort

e Thuat toan sap xép tron mergesort
* |Input: a[l..r]
 Ouput: a[l..r] 3 duogc sap xép
1. if(I>=r) return ;
Ct=(l+r)/2
. mergesort(l,t);
. mergesort(t+1,r);
. merge(all..t],a[t+1..r);

o B W DN
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Sap xép tron — mergesort

O| 1|2 |3 |4]|5]6
3 1 7 8§ 2 6 9
3 1 741 § 2 6 9
3 13 74 8§ 21 6 9
1 3 7 8 20 6 9
1 3 7 8 20 6 9
1 2 3 6 7 8 9
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Sap xép trdn — mergesort

 Panh gia do phuc tap
= SO phép so sanh: n*log(n)
= SO phép gap: 2*n*log(n)
= SO phép gan chi sd: 2*n

= PO phirc tap phép toan: Ol(nlog(n))
[T d :: rlllu\-ﬂ \-‘.‘rl rlll\—rl CW/ Al T V\lllvb\ll,l
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Sap xép vun déng — heapsort

* Dya trén khai niém cay nhi phan
= Néu xay dung duoc cay nhi phan cwc dai: phan t&
trén cha I&n hon hai con cua nd
= Xay dwng thuat todn duy tri dac diém nay cla cay
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Sap x€p vun dong — heapsort (t) i

e Xay dung thuat toan
= L3y phan t& |&n nhat khoi cdy, tién hanh xay dung
lai cdy, v&i phan tl&r & cudi duoc dua lén dinh

k_frong @
L e
ONORORONEONCOEORE:
@ OE @ O

Birdc 1. Chon max=30 13 khoa & adc, Ergc 2. Dich chuyén dén d8 tao déng i
k_frong dgéic, key=6
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e Biéu dién dit liéu
= M6 ta cay c6 nhiéu ciu tric khac nhau nhung trong
bai todn nay xét cau tridc cay dwoc luu trén mang
= Né&u coi rang tai vj tri a[0] |a dinh cua cay
= 3[1] sé la con trai, a[2] sé |la con phai
= A[3] con trai cua a[1], a[4] con phai a[1]
= 3[5] con trai cua a[2], a[6] con phai cua a[2]
= Con trai cia phan t& a[i] la a[i*2+1]
= Conp

nai clia phan tir ali] 1a a[i*2+2]
0 1 2 314 |5 6 | 7
50124 | 30| 20 21 18 3| 12

Sap xép vun déng — heapsort (t) ::
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Sap xép vun déng — heapsort (t)

* Y tudng xay dung déng
= Mot phan tlr ban dau |3 déng thoa man diéu kién
» Thém mot phan tl&r vao dong da co
e Thém phan tl vao |4 cudi cia dong
e Néu phan tlr dé |&dn hon cha cia nd thi dao vi tri

* Ldp lai qua trinh cho dén khi khéng con cap cha va con
khéng dung thu tyw

23



Sap xép vun déng — heapsort (t)

 Thuat toan buildheap
" |[nput: a[0..N-1]
= Quput: a[0..N-1] tudn tha qui tac
1. for(i=1 -> N-1)
a. x=alil;
b. r=i;
c. while (r>0)
if(a>a[(r-1)/2])
Alr]=a[(r-1)/2];
R=(r-1)/2;
d. a[r]=x;
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Sap xép vun déng — heapsort (t) ::

* Thir nghiém




Sap xép vun déng — heapsort (t)

* Thir nghiém
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Sap xép vun déng — heapsort (t)

« Danh gia phirc tap xay dung déng
= SO phép gan: N + Nlog(N)
= SO phép so sanh: Nlog(N)
= SO phép gan chi so: Nlog(N)

= PO phirc tap thuat toan: Nlog(N)
I-I. rlllu\-ﬂ ‘-‘.‘rl \.II\JIL:I\.. (SA A S NI ] l‘lUb\l‘,
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Sap xép vun déng — heapsort (t)

* Y tudng sap x&p
= Sau khi cé déng thoa man diéu kién
" [3ptlr N-1 dén 1
 Gid tri phan t& dang xét la x
e Nhan gia tri tr dinh vao phan tlr dang xét
* Tién hanh chuyén xuéng
—Neéu x I&n hon hai con cta dinh thi gan x vao dinh, két
thuc
— Né&u x bé hon phan tir I&n nhat trong hai con cta dinh
thi dinh nhan gia tri d6 va chuyén dén xét dinh con dé
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Sap xép vun déng — heapsort (t)

 Thuat toan downheap
* Input: A[0..N-1] dong thda man diéu kién
e Qutput: A[0..N-1] d3 sap xép
1. for(i=N-1->1)
a. x=ali]
b.r=0
C.j=r*2+1
d. a[i]=a[0];
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Sap xép vun déng — heapsort (t)

 Thuat toan downheap(t)
* Input: A[0..N-1] dong thda man diéu kién
e Qutput: A[0..N-1] d3 sap xép
e. while (j<i)
if(j+1<i && a[j+1]>alj]) j++;
if(x<alj])
a[r]=alj]
r=J,
j=r*2+1
else

break;
f. a[r]=x; =



Sap xép vun déng — heapsort (t) ::




Sap xép vun déng — heapsort (t) ::

X=2 ) X=2 6)

3 © (2)
@ ® © 9 U @& ®
X ( X=1 3)



Sap x€p vun dong — heapsort (t) i

X=2 X=2 (2)
0 3
6 7 (8 s ©® @ ® ©
X=1 (2 X=1 )
© 3 2; ©
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Sap xép vun déng — heapsort (t)

PO phtrc tap thuat toan

e SO phép gan: nlog(n)

e SO phép so sanh: 2*nlog(n)

e SO phép toan chi so6: 2*nlog(n)
PO phirc tap thuat toan: nlog(n)
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Sap xép vun déng — heapsort (t)

* Thuit toan sap xép heapsort

e |[nput:a[0..N-1]

e QOutput: a[0..N-1] d3 dwoc sap xép
1. buildheap(a[0..N-1])

2. downheap(a[0..N-1])
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Sap xép vun déng — heapsort (t)

 Panh gia do phuc tap
e Tong cdng cua hai thut todn trén
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Sap xép vun déng — heapsort (t)

 Sap xép phan doan: quicksort
e Sap xép trén: mergesort
e Sap x&p vun dong: heapsort
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Bai tap

Cai dat thuat toan trén ngdn ngit [ap trinh va chay thir

Thr nghiém cac thuat toan sip xép dé dat duoc diy khong ting vai
cac b6 dir liéu sau

12345678

87654321

52648371

Nhén xét trong trudng hop nao thuit todn nao thuc hién nhiéu thao
tac nhat (dau la truvong hop tét nhat, xau nhat) va sé thao tac trong
trwong hop do
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