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Muc tieu

“*Trinh bay céac thuat toan thong dung cho viéc
sap Xép trong (sap xép trén b nhé trong -
RAM)

“*Minh hoa céc thuat toan
“*Danh gia thuat toan




Tai sao can phai sap xép di liéu

Chuing ta can cé trat tu yéu cau nao do trén tap
di liéu

Chung ta can thuc hién cac phép tim ki€ém nhi
phan, chi muc mét CSDL

La budc khéi dau cho nhiéu gidi thuat trén tap
di liéu




SAP XEP (SORTING)

“Vidu 1:
= Sap xép mot danh sach sinh vién theo van A,
B, C

= Sap xép theo th tw diém tdng két tir cao dén
thap dé xét hoc bong sinh vién




SAP XEP (SORTING)

“Vidu 2:
= Sap xép mot danh sach can bd theo mirc thu
nhap
= Sap xép danh sach cac cac em hoc sinh theo
trat tw Xxép hang: thap dirng trwéc, cao dirng
sau




SAP XEP (SORTING)

Dinh nghta

= Sap xép la qua trinh t6 chire lai tap div liéu
theo mét trat tw tang dan hay giam dan

Hai mé hinh sap xép

" Sap xép trong (internal), cac phan tlr can sap
Xép duoc lwu san trong RAM

" Sap xep ngoal (external), mdt s6 cac phan to
can sap xép lwu trong RAM, con lai dwoc lwu
@ bd nhd ngoai




Céac phuong phap sap xép

Cac thuat toan co ban

" Thuat toan “Selection sort”
" Thuat toan “Insertion sort”
" Thuat toan “Buble sort”

" Thuat toan “Heap sort”

" Thuat toan “Quick sort”
DE tién trinh bay, gid si sap xép cac phan tu
trén mang A, Nphantu:A[0],A[1],A[2], ..., A
[N-1].




Sap x€p lua chon (selection sort)

Y tudng:
= Giai thuat “selection sort” sap xép mét danh
sach cac gia tri bang cach lap lai viec dat mot
gia tri cu thé vao dung vi tri thich hop cho né
trong day sap xép
= Noi cach khac, v&i moi vi tri trong danh séach,
giai thuat di tim gia tri phu hop cho vi tri do.
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Sap xép lua chon (Selection sort)

“*Vidu: sap xép mot day céc s6 nguyén theo trat
tu tang dan, ta lam nhu sau:
= O bwdce thir i, chon phan tr nhd nhét trong
day ali], a[i+1], ..., a|n]
= Poi cho phan tlr nay v&i phan tir ali]
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“* Giai thuat
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Sap xép lua chon (Selection sort)

P06 phuec tap tinh toan
= O budc th i, c6 (n-i) 1an so sanh, v&ii=1...n-
1
(n-1) + (n-2) + ... + 1 = n(n-1)/2 = O(n2)
" Thoi gian thwe hién giai thuat T(n) ~ O(n?)




Sap x€ép chén (Insert sort)

Y tudng: Dua theo y tudng clia ngudi chaoi bai
= Gia str & budc th i cac phan tlr da duoc sap
x&p theo the tw khéa ki, ki, ..., ki ,
= Xét phan tir thr i co khoa ki, ta lan lwot so
sanh v&i cac phan t&r da dwoc sap san, dé
tim vi tri chen thich hop




(Insert sort)
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Sap xép chén (Insert sort)

“*Vidu
Daybandédu 3¢ 8 64 51 32 21 Moved
Saui=1 8134 64 51|32 21 1
Saui=2 8|34 64 51 32 21 O

Sau i=3 8‘32 57 64 32 21 ]
Sau i=4 ‘32 34 57 64 21 3 |

Saui=> 8 21 32 34 51 64
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Sap xép chén (Insert sort)

" Giai thuat




Sap xép chén (Insert sort)

“* DO phuec tap tinh toan
= O budc thir i, co t8i da i-1, t6i thiéu 1 phép so sanh
" Thoi gian thwe hién giai thuat T(n) ~ O(n?)
" Trwong hop xau nhat co:
"1+2+3+ ...+ (n-1)=n(n-1)/2 = O(n?)
phép so sanh va dich chuyén
* Trwong hop tot nhat (mang da co thir tw tang dan): O(n)
phép so sanh va 0 phép dich chuyén




Sap x€ép noi bot (Buble Sort)

Y tudng: 6 budc i, ké tUr phan tir th( i
" So sanh hai phan t&r ké nhau, néu khoéa cua
phan ttr trede Ion hon khoéa cua phan tr sau,
thi d6i ch6é cho nhau.
" Cudi cung, ta duwoc phan tir c6 khda ldn nhat
dat tai vi tri n-1+1




Sap xép noi bot (Buble Sort)

1 23 2 56 9 8

1 2 23 56 9 8

1 2 23 9 56 8

1 2 23 9 8 56
12 23 9 8 10
---- K&t thiic vong dau tién
1 2 23 9 8 10 56
T 1 2 9 23 8 10
2 12 9 8 23 10
5 12 9 8 10 23
---- K&t thuic vong 2 ----

o~ wODND -

10 100
10 100
10 100
10 100
56 100
100
56 100
56 100
56 100
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Sap xép noi bot (Buble Sort)

" Giai thuat




Sap xép noi bot (Buble Sort)

P06 phuec tap tinh toan
= O bwdc thir i, 6 n-i phép so sanh
" Thoi gian thwe hién giai thuat T(n) ~ O(n?)




Sap xép nhanh (Quick sort)

“Y tudng
= Xét mét day n phan tr a,,a,,...,a,
" (1) chon phan t&r x=a[(n+1)div 2] lam khoéa
= (2) di tr hai dau cta day, néu gap mot cap afil=x=alj] thi hoan vi
hai phan t&r nay
" (3) tang i=i+1, giam j=j-1
= (4) lap lai (2) cho dén khi i>j (két qua thu dwoc phan doan AxB)
" (5) lap lai (1)-(4) v&i hai phan doan A va B
= KEét thuc khi tat ca cac phan doan thu dwoc co6 chiéu dai la 1




Sap xép nhanh (Quick sort)
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Sap xép nhanh (Quick sort)

" Giai thuat




Sap x€p nhanh (Quick sort)

“*Nhan xét
" Néu chon phan t&r khéa la nho nhat (I6n nhat)
c6 thé dan dén tinh hudng xau nhat cla
ohuwong phap
" Khi sb lwong phan tir thap, nén dung phwong
nhap sap xép don gian




Sap x€p nhanh (Quick sort)

Panh gia
" T(n) thdi gian thwc hién QS (n phan ti)
* P(n) thoi gian phan mang n phan tir thanh hai doan
(1,) va (i,r)
" T(n)=P(n)+T(1..))*+T(..r), P(nN)=Cn
" Trwong hop t(”gt nhéat, moi bwéc phan thanh hai doan
c6 chiéu dai bang nhau
* T(n) = 2T(n/2)+Cn ~ O(nlogn)
= Trwd'ng hop xau nhat, moi bwdc phan mang r thanh
hai doan co chiéu dair-1va 1
* T(n) =Cn+T(n-1)+T(1) ~ O(n?)




Heap sort

“*Binh nghta
= Day h,,...,h_ goi la mot HEAP, néu thoa méan
* h>h,.,
* h>hy,,
" Chuy
e Cac phan ttr c6 chi so [n/2],...,n-1 la nat la
 HEAP c6 n phan tr thi c6 [n/2] nat trong




Heap sort




Heap sort

“*Heap sort
= Xét day 43,23,71,11,65,58,94,36,99,87




Heap sort

“*Phuong phap tao HEAP tu day Ién

< Viéc tao HEAP bat dau tir cac nut trong (nut s6
0 dén nut so [n/2]-1)




Heap sort




Heap sort

“* Giai thuat




Heap sort

“*Giai thuat




Heap sort

“*Heap sort
" Nhan xet
* Thoi gian thwe hién SetupHeap la O(logn)
* Thoi gian thwe hién MakeHeap la O(nlogn)
* Thoi gian thwe hién HeapSort [a O(nlogn)
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