Chuwong 4: Giai thuat sap xép va
tim kiém don gian
1. S3p xép chon (Selection Sort)
2. Sap x&p chén (Insert Sort)
3. Sap x&p néi bot (Bubble Sort)
4. Tim kiém tuan ty (Sequence Search)
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1. Sap x&p chon (Selection Sort)

1.1. Phuong phap
e Gia st can sap xép tang dan mot day khoa
dq, dy,..., d,.
e Y twdng cua thuat toan nhw sau:
— Chon phan t& c6 khoa nhé nhat .
— Pbi chd né véi phan tr a;.
— Sau d6 1ap lai thao tac trén v&i n-1 phan té

con lai, ri lai 13p lai nhw trén v&i n-2 phan t
con lai,..., cho t&i khi chi con 1 phan tu.
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1.1. Phuong phéap (tiép)

e Vidu:
Cho day khoa ban dau la: 6, 10,1, 8,9
véi n=5.

i=1 1,10,6,8,9
i=2 1,6,10,8,9
i=3 1,6,8,10,9
i=4 1,6,8,9, 10

1.1. Phuong phéap (tiép)

Procedure selectionSort(a,n);
Fori:=1ton-1Do
Begin
{Tim phan t&r nhé nhat & vi tri k }
k:=i;
For j:=i+1 To n Do
If a[j] <a[k] then k:=j
{P&i ché phan t&r nhoé nhat k cho phan tir i}
If k # i then a[k]« a[i];
End
Return
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2.2. banh gia giai thuat

V@i giai thuat trinh bay ¢ trén thi phép toan tich cuc
la phép so sanh (a[j]<a[k]).

 Goi Clasé lvgng phép so sanh, C dwoc tinh nhu sau:
O lwot thi (i=1, 2,..., n-1), dé tim khoa nho nhat
can n-i phép so sanh. Sé lwgng phép so sanh nay
khéng phu thuéc vao tinh trang ban dau cua day
khoa. Do do ta co:

e Vay, do phuc tap tinh toan la O(n?)
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2. Sap xép chén (Insert Sort)

2.1. Phuong phap
* Phuong phap nay dwoc nhirtng nguoi choi bai hay
dung.
o Gia slr can sap x&p ting dan day khod ay, a,,..., a,. Y
twang thuat toan nhu sau:
— C&c phan tir duwgc chia thanh day dich: a,,..., a;; (két qua)
va ddy nguén a,,..., a,.
— Bat dau vai i=2, @ mbi buwdc phan tir the i cda day ngudn
duoc 13y ra va chén vao vi tri thich hgp trong day dich sao
cho déy dich van ting dan. Sau dé i tang l1én 1 va I3p lai.
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2.1. Phwong phap

e Vidu: Choday khoa 6, 10, 1, 7, 4 v&i n=5 (day

s6 ¢6 5 phan t).

Day dich Day nguon
6 10,1,7,4
=2 6,10 1,7,4
=3 1,6,10 7,4
=4 1,6,7,10 4

=5 1,4,6,7,10
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Thu tuc chen

Procedure insertSort(a,n)
1) a[0]:=-¥
2) Fori:=2ton Do
Begin
tg:=a[i]; j:=i-1;
While tg<a[j] Do
Begin
a[j+1]:=alll; J:=)-1;
End;
a[j+1]:=tg; {chén tg vao sau al[j]}
End;
Return
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2.2. banh gia thuat toan

* Phep toan tich cuc trong thuat toan nay la
phép so sanh (tg<a[j]). S6 phép toan so sanh C
dwoc tinh nhu sau:

— Trwong hep thuan lgi nhat la day khoa a,, a,,..., a,
da duwoc sap, nhu vay maéi lan chican 1 phép so
sanh. Do vay
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2.2. banh gia thuat toan

« Trwong hop xau nhat néu day khoa sap theo thi tw nguoc véi
thir tu sap xép thi & lwot i ¢an cé: C=(i-1) phép so sanh. Do
vay

n(n—1)

N

!

Crnax= Zﬂ: (i—-1)=

e Truong hep trung binh: Gia s&r moi gia tri khoa déu xuat hién
dong kha nang thi trung binh phép so sanh & lugt thrila C, =
i/2, do do6 s6 phép so sanh trung binh cua giai thuat nay la:

" w4+ n-2
« O(n? =
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3. Sap xép naéi bot (Bubble Sort)

3.1. Phuong phap
o Gia str can sap xé&p tang dan day khoa a, a,,..., a,. Y
tuwdng thuat toan nhu sau:
— So sanh tirng cap khoa lién ké, gdi nhau tir phai qua trai,
neu khéa dirng sau nhé hon khoa ding trwée thi doi cho.
Loat so sanh th(r nhat thi khoa nho nhat cua day dwoc day
|én vi tri dau tién (goi la phan t& dwoc sap).
— Tiép tuc so sanh va d6i chd cac phan tl lien ké gdi nhau clia

day chwa sap, lan thr 2 ta dwoc SO nho nhat cta day chua
sap dwoc dua lén dau day chwa sap (vi tri 2).

- Cw tlep tuc l1am twong tw nhw trén cho dén khi day chi con
1 phan to.

Ngd Coéng Thang Bai giang CTDL&GT - Chwong 04 6.11

3.1. Phwong phap (tiép)

e Vidu: Cho day kho& ban dau la: 6, 3, 7,
10, 1, 8 v&i n=6.

6,3,7,10,1,8
=1 1,6,3,7,10,8
=2 1,3,6,7,8,10
=3 1,3,6,7,8,10
=4 1,3,6,7,8,10
=5 1,3,6,7,8,10
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Thd tuc sap xép néi bot

Procedure bubbleSort(a,n)
For :=1 to n-1 Do
For j:=ndownto i+1 Do
If a[j]<a[j-1] then
afj] <->a[l-1J;
Return
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3.2. banh gia thuat toan

* Giai thuat nay tuvong ty nhw gidi thuat sap xép bang
cach chon truc tiép (muc 1), do d6 co:

« Nhan xét: Véi 3 phwong phéap sap xép trén, néu n
vira va nhé thi phuong phap chén truc tiép (insert
sort) té ra tét hon, néu véin lén thi ca 3 phuong
phap déu cé cap O(n?), day la mét chi phi thoi gian
kha cao.
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4. Tim kiém tuan ty (Sequence Search)
4.1. Bai toan tim kiém
Cho day khoa la cac sé nguyén cé n phan tu.
Tim khéa c6 gia tri bang x.
Goi x la khoa tim kiém hay gia tri tim kiém.
Cong viéc tim kiém sé hoan thanh khi c6 mét
trong 2 tinh huéng sau xay ra:
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1- Tim dworc khéa co gia tri bang x. Llc d6 ta noi
phép tim kiém dwgc thoa.

2- Khong tim dworc khda nao c¢o gia tri bang x. Khi
do ta noi phép tim kiém khbng thoa.

Sau phép tim kiém khong thoa néu cé yéu can bé
sung x vao day khoa. Giai thuat nay goi la “ Tim
kiém c6 bd sung”.
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4.2. Tim kiém tuan ty (Sequential Searching)
4.2.1. Phwong phap
Pay la giadi thuat don gian, co dién.
Cach thae lam nhu sau: Bat dau tir khda thir nhat, [an
lwot so sanh khoa tim kiém vai cac khda trong day

cho dén khi tim thay kh6éa mong muén hoac da hét
day ma chua thay.

4.2.2. Giai thuat

Cho day khoa K ¢é n phan t&. Tim xem c6 khoa nao
bang X, néu c6 dua ra thi ty cda khoa do, néu khong
co thi dua ra gia tri 0. Trong giai thuat s&r dung khoa
phu k. .,=X.
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Function sequenceSearch(k,n,x)

1. {Khai dau }

1:=1; kK[n+1]:=x;

2. { Tim kiém trong day}

While K[i] <>x Do i:=i+1,;

3. { Khdng tim thay }

If I=n+1 then Return(0) Esle Return(i);
Return
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4.2.3. Panh gia

Trong giai thut nay phep toan tich cyc la phep so sanh k[i] <> x..

- Trudmg hop thuan lgi ta tim thay ngay ¢ phdn tr ddu nén Cpin =

- Trudng hop xAu nhit ta phai so sanh n~1 lan nén Cpax =01

- Gig str hién tuong khoa tim kiém x tring v6i mt khoa ndo d6 ciia bang
3 dong kha ning thi Cyy = (nt1)/2

Do dd Ty = O(n).

- Néu truomg hop hién tuong khod tim kiém x tring véi mdt khoa nao do
cia bang 1a khong drfing khé ning, ma xac suit dé xuat hién ki =xlapi, pi#ln,
Khido Cyp=1%*p;=2p.+...-n*p,

vol > p =1
i=1 '
Twr cong thire trén ta nhdn thiy véi pi>p; > ... >py thi thi glan trung
binh s& nho nhat. Nhu viy ta phai sap xép trude khi tim lem
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