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1. Sap x&p nhanh (Quick Sort)

1.1. Phuwong phap

« Sap xé&p nhanh (quick sort) con dugc sap xép phan
doan (partition sort).
e Y twdng thuat toan:
— Chon ngau nhién mét phan ti x.
— Duyét tr bén trai mang cho t&i khi c6 mot phan tdr
a>=x
— Sau do duyét tir bén phai mang cho t&i khi cé mét
phan tr aj=<x
— Dai chd a;va a
— Tiép tuc duyét va déi ché cho t&i khi 2 phia gap nhau.
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1.1. Phwong phap (tiép)

K&t qua mang duwoc chia thanh 2 phan:
bén trai la cac phan tr < x, bén phai la cac
phan t > x.
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Thu tuc sap xép nhanh
Procedure Q_sort(L,R);
1) If L>=R then return;
2) i:=L; j:=R ; k:=(L+R) div 2;
3) x:=a[K];
4) Repeat
While a[i] <x Do i:=i+1;
While a[j] >x Do j:=j-1;
If i<j then afi] « a]j]
Until i=j
5) Call Q_sort(L,j-1); { Thyc hién trén nira <x }
6) Call Q_sort(j+1,R); { Thuc hién trén nira >x }
Return
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1.2. banh gia

* Nguoi ta da chirng minh duoc thoi gian trung
binh thyc hién giai thuat la:
Typ=0(nlog,n)
e Nhu vay, véi n kha lén Quick sort co hiéu luc
hon 3 thuat giai trén.
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2. Sap x&p vun déng (Heap Sort)

2.1. Phuong phap
e Mot cay nhi phén cé chiéu cao h duoc goi la
dong khi:
— La cay nhi phan hoan chinh ma cac nut 1a & muec h-
1 phai nam phia bén trai.
— Khoa & nut cha bao gio ciing Ién hon khoa & nat
con.

Ngd Céng Thang Bai giang C4u tric dir liéu va giadi thuat 2 - Chwong 03 3.7

2. Sap xé&p vun déng (Heap Sort)

2.1. Phuong phap

 Thuat toan sdp x&p vun déng chia lam 2 giai
doan.
e Giai doan 1: Tao dong.
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Vidu |: Cay sau diy la mét dong.
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Khoa & nit gde ciia déng chinh 13 khoa 16n nhét ( khoa trdi ) so vdi céc
khoa trén cay.
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- Giai doan 2;
+ Pua khoa troi vé vi tri cua no bfing cich doi chd cho khoa ¢ vi tri do.
+ Vun lai dong v ¢y gom cac khod con lai ( sau khi da loai khod troi )
Qua trinh trén lai duoc lap lai.

Vidu: Co day khoa 42,23, 74, 11, E)S, 58
- Ta ¢6 cay hoan chinh biéu dién didn day khoa:

42 \

oflc

N

Ng6 Coéng Théng Bai gidng CAu trac dir liéu va giai thuat 2 - Chwong 03 3.10




- Giai doan diw: Vun dbog ban diu

S
4
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- Lap lai cac buwac twong ty cho cac cay con lai.

Cudi cung ta thu dwoc day da sap la s=(11, 23, 42, 58, 65,
74)

* Gial thuat vun dong:
- Mét la coi nhu cay con la mot déng.
- Thuét toan tién hanh tir day Ién: Chuyén doéi thanh déng
cho mot cay con ma cay con trai va cay con phai cua goéc da
la mét déng.

Cay nhi phan hoan chinh ¢6 n nat thi véi chi sé [n/2] tré [En
c6 thé lanutcha: [n/2], [n/2]-1,...,1.
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a) Thu tuc vun dong:

Chinh ly cay nhi phan con hoan chinh géc i trén cay nhi
phan ¢6 n nit dé tré thanh “déng” véi diéu kién cay con
trai va cay con phai c6 géc la 2i va 2i+1 dé la déng.
Procedure ADJUST(i,n)

1. { Khé&i dau }
Key:=K[i]; J:=2*i;
2. { Chon con &rng vé&i khoa Ié&n nhat trong 2 con ctia i }

While j<=n Do

Begin
If (j<n) and (K[j]J<K[j+1]) then j:=j+1,
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a) Tha tyc vun déng:

3. { So sanh khoé cha véi khoa lén nhat }

If Key >K]j] then Begin
K[}/2]:=Key;
Return;
End;
Kh/2]:=KD]; J:=27;
End; {Két thac while}
4. {Dbwa Key vao vi tricuano }
K[j/2].=Key;
5. Return;
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b) Tha tuc sap xé&p vun déng:
Procedure Heap_ Sort(K,n)
1.{Tao déng ban dau }
For i:=[n/2] Downto 1 Do

Call ADJUST(i,n)
2.{Sap xép}
For i:=n-1 Downto 1 Do
Begin
tg:=K[1]; K[1]:=K]i+1];
K[i+1]:=tg;
Call ADJUST(L,);
End,;
3. Return
5.2. banh gia

Thoi gian thuc hién trung binh cua giai thuat nay la O(nlog,").
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3. S&p x&p kiéu hoa nhap ( MERGE SORT)
3.1. Phép hoa nhap 2 dwong

Thyc hién hop nhét cac ban ghi cia 2 bang da duoc sap

xép thanh 1 bang duoc sap.
a) Phwong phap:

So sanh 2 khoa nhé nhat ( hodc Ién nhat cda 2 bang) dé

dwa vao mién sap xép.

Qua trinh ctr tiép tuc cho téi khi 2 bang da can.

b) Giai thuat:
Bang 1: (X, ..., Xy )
Béng 2: (Xm+1’ " Xn)
Bang sap: (z,, ..., Z,,)
Vidu: Bang1:(3,5,10,16)
Bang 2: (1, 4, 15)
Bang sap: (1, 3, 4, 5, 10, 15, 16)
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* Tha tuc nhw sau:
Procedure MERGE(X,b,m,n,Z);
1. i:=k:=Db; j:==m+1,;
2. While (i<=m) and (j<=n) Do
Begin If x[i]<=x[j] then
Begin Z[K]:=x[i];
I:=i+1;
End
Else Begin z[K]:=x][]];
=+
End;
K:=k+1;
End;
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* Tha tuc nhw sau:
3. { Mat trong 2 bang con da can }
If i>m then (zk, ..., zn):= (x], ..., Xn)
Else (zk, ..., zn):= (x1, ..., Xm)
4. Return
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3.2. Sap xé&p kiéu hoa nhap truc tiép (Straight two way
merge )

* Bang con da duoc sap goi la moét mach ( run).

* M6i ban ghi coi nhv 1 mach c6 d6 dai ( kich thuaéc )
la 1. Néu hoa nhap 2 bang nhu vay ta dwoc 1 mach
ma&i co do dai =2. Hoa nhap 2 mach ¢o0 d6 dai la 2 ta
duwoc mot mach cd do dai la 4, ...

* Thi tuc MPASS thyc hién mot buwéc caa sap xép
hoa nhap. N6 hoa nhap tirng cap mach ké can nhau,
cd do daiL, tir bang X sang bang Y, nla so lwgng
khoa ( ban ghi) trong X.
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Procedure MPASS(X,Y,n,L)
1. 1:=1;

2. Hoa nhap cap mach co6 d6 dai L }
While i<=n-(2L-1) Do

Begin Call MERGE(X,1,i+L-1,i+2L-1,Y)
I:=1+2L;
End:

3. { Hoa nh&p cap mach con lai cudi cung
V@i téng do dai <2L}
If 1+L-1 <n then Call MERGE(X,I,i+L-1,n,Y)
Else (i, .., Yp):= (%, -y X1);
Return
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Thi tue MPASS trén s& duoc goi 101 trong tha Lue sdp xép ki¢u hoa nhap trinh
bay & sau ddy.

* Thu tuc sip xép kiéu hoa nhip truc tiép:

Thu tue ndy huu trii ciec mach mai khi hoa nhap ding bién phu 1a Y(n).

trong do X va Y duee ding Tuan phién. L 14 kich thudce ctia mach, sau moi luot L
duge ting gip doi.

Procedure STRATGITT _MSORT(X,n)
. L:=1;
2. While L=n Do
Begin
Call MPASS(X.Y n.L); L:=L+L;
Call MPASS(Y X n,L); L:=L+L;

End;

3. Return
Vidu: X=9.1.7.6,4. 3. 8.7
Bude 1: 1.9.6.7.3.4 7.8 duavioY I1-1
Budc2: 1.6.7.9 3 4 7 8 duavao X L=2
Buéc3: 1,346, 7.7.8,9 duavaioY L=4
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3.3. banh gia
Thaoi gian thyce hién trung binh cda giai thuat la:

Ttb = O(nlog,n)

* Nhan xét chung:
- V@i n nhé cé thé dung cac phwong phap:
chon truc tiép, chen tryc tiép, déi cho truc
tiép.
- Vé&in Ién: Néu day khoa khong sap dung
Quick sort, néu day khoa c6 sap dung Heap
sort.
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4, Tim kiém nhi phan

Bai toan tim kiém

* Bai toan tim kiém dwoc phat biéu nhu sau:
Cho métbanggomnbanghiry, r,, ..., r,; ri(
1<=i<=n) twong &ng véi mot khoa k; . Hay tim
ban ghi c6 gia tri khoa twong &ng bang x cho
trudc.

* 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 ban ghi co gia tri khoa twong rng
bang x. Llc d6 ta n6i phép tim ki€ém dwerc thoa.

2- Khong tim dworc ban ghi nao c6 gia tri khoa bang
X . Khi d6 ta ndi phép tim kiém khong thoa.

Sau phép tim kiém khong thoa néu co yéu can bd
sung ban ghi méi c6 khoa x vao bang. Giai thuat
nay goi la “ Tim ki€ém c6 bd sung”.

Khoa cta méi ban ghi chinh la dac diém nhan biét
caa ban ghi d6 trong tim kiém, ta coi n6 la dai dién
cua ban ghi trong giai thuat.
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4.1. Y twéng giai thuat

* Phwong phap tim kiém thyc hién trén day khéa da
sap xé&p, c6 ndi dung nhw sau:
- Twong tw nhuw tra tim tir trong tir dién hodc danh
ba dién thoai. Chi khac la trong tra ciru ta chon tr
ngau nhién, con trong tim kiém nhj phan luén chon
khoa “& gitra” day khoa.
- Gia str co day khoak, . . ., ky thikhoa & gitra la
Ki v&'
I=(L+R) div 2
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+ Tim kiém sé két thuc néu: x=k;

+ Néu x<k; tim kiém sé dwegrc thwc hién tiép
véik, ...,k veicach twong tw.

+ Néu x>k; tim kiém sé dwegrc thwe hién tiép
véik,,, ...,k véicach twong tw.

Qua trinh tim kiém két thuc khi tim thay mot
khod mong muén hoac day khoa rong

( khdng tim thay ).
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* Giai thuat:

Cho day K gém n kho4, sap xé&p theo thi tw ting dan. Tim khoa co
gia tri =x.
Dung bién L, R, m: chi s6 dau, chi sé cuéi, chi sé giira cta khoa k.
Néu tim thay cho ra chi sé cia khoa d6, néu khbng tim thay cho ra
0.
Function Binary_search(K,n,x)

1. {Khé&i tao }

L:=1; R:=n;

2. {Tim kiém }

While L<=R Do

Begin

3. { Tinh chi sé giira }

m:=( L+R) div 2;
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4.{So sanh}
If x<k[m] then R:=m-1
Else IF x>k[m] then L:=m+1
Else Return (m);
End; {End of While}
5. { Khéng tim thay }
Return (0)
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* Giai thuat viét dang dé quy nhu sau:

L, r la chi sé dau, chi s6 cudi cua day K, bién nguyén Loc
dé dwa ra chi s6 rng vé&i khoa can tim, néu khong tim
thay thi Loc =0.

Function Binary search(L,R,x)

1. If L>R then Loc:=0
Else
begin m:=(L+R) div 2;
If x<k[m] then
Loc:=Binary_search(L,m-1,x)
Else If x>k[m] then
Loc:=Binary_search(m+1,R,x)
Else Loc:=m;
end,;
2. Return(Loc)
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4.2. banh gia
Phép tinh tich cwc la phép so sanh L<=r
Cmm:l
Nguwol ta da tinh dworc
Crax=l10g;n |
Tp,=0(log,n )
Tim kiém nhi phan tét hon tim kiém tuan tw
nhwng day k phai dwerc sap.
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5. Cay nhi phan tim kiém

5.1. Binh nghia cay nhi phan tim kiém

* Cay nhj phan tim kiém tng véi n khoé ki, k,, ..., k, 1a mét
cay nhi phan ma méi nut cta né déu dwoc dinh danh béi
mét khoa nao d6 trong cac khoa déa cho. Paéi véi moi nut
trén cay tinh chat sau day ludn dwegrc thoa man:
- Moi khod thuéc cay con trai caa mot nut déu nhé hon
khoa wrng véi nut do.
- Moi khoé thuéc cay con phai cua mot nut déu lén hon
khoa wrng véi nut do.

Chuy : Khoa la sé thi so sanh sé binh thwerng, Khoa la chir
thi ta so sanh xau ki tw.
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Vi dy ¢é cde cdy nhi phan tim kiém sau;
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5.2. Giai thuat tim kiém

* Poi véi mot cay nhi phan dé tim kiém xem mét khoa
X nao do co trén cay d6 khong? Ta c6 thé thuc hién
nhu sau:

So sanh x véi khoa & géc va mot trong 4 tinh huéng
sau day sé xuat hién:

1- Khdng c6 géc cay ( cay rong): X khdng co trén cay,
phép tim kiém khéng thoa man.
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2- X trung véi khoa & géc: Phép tim kiém dworc
thoa man.
3- X nhé hon khoa & goc: Tim kiém dweorc thwe hién
tiép tuc bang cach xét cay con trai cha géc véi cach
lam twong tw.
4- X I&n hon khoa & goc: Tim kiém dworc thwe hién
ti€p tuc bang cach xét cay con phai chia géc véi
cach lam twong ty.

Vidu Tim x=28 trén cay a: So x va 35, x<35 nén ta
tim trén cay con trai cua 35

X>25 nén lai tim trong cay con phai. So sanh ta co
x=cay con phai cting la 28 nén phép tim kiém dworc
tli@‘@fé mén. Bai giang CAu tric di¥ liéu va giai thuat 2 - Chwong 03 3.35

Neéu tim x=m trén cdy b thi phép tim kiém khdng thoa man.
* Néu phép tim kiém khong (hod mén ta bo sung luén x vio cdy nhi phin lim
kiém, Phép b sung khang anh hudng dén cdy, dén vi tri cic khoa trén cay.
* MOi nat ciia cdy nhi phan tim kiém ¢6 dang sau:

LPTR KLY INI'OR RPTR

LPTR: con tro tro té1 géc cdy con tral.
RPTR: con tré tré tGi goc ciy con phii.
KEY: khoa cua cac nidt.
INI'OR: thong tin.
* Thudt giai tim kiém trén ciy nhi phan tim kiém nhu sau:
Cho cay nhi phan tim kiém c6 gbc duge trd bai T. Tim nit trén cy co
khoa h:‘:'mg X. 1
Néu tim ki¢m dugce thod thi con tré rd (61 nat do, gia tri tra vé 1a g, do 1a
dia chi cua nut ta tim duoe ( con tro q tro toi nat do)
Néu khong tim duoc ta bd sung x vao cdy T, con tro q trd vao nit mdi do.
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Function BST(T,X)
1. {Kh&i tao con tro}
P=Null
qg=1T
2. { Tim kiém }
While g# Null Do
Case
X<key(q): p:=q;q:=LPTR(q)
X=key(q): Return(q)
X>key(q): p:=q; q:=RPTR(q)
End Case
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3. {Bo sung}
q < AVAIL
Key(q):=X
LPTR(q):=RPTR(q):= Null
Casc
1=Null: T:=q
X<key(p): LPTR(p):=q
Else: RPTR(p):=q
End case
Return(q)
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