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Phan Thi Ha



i BT kidm tra kién thiee LT

= Viét chwong trinh tinh tong cac sb nguyén
td cla 1 ma tran cac s nguyén. Biét rang
ct gom c6 it nhat cdc ham sau:

= Void Nhap( int **a, int n); nhap ma tran
= Voi nhap( int a[][10], int n)

= int ngt( int so): Xac dinh so c6 phai ng td k?

= Int Tong( int ** a, int n): Tinh tong céc s6

nguyén t theo yéu cau dau bai
= Int Tong( int a[][10], int n)

= Int Main()

Phan Thi Ha



anh sach nhdom trwéng

hdm 4: Bui Thanh L6c 01663177081 mrkasal201l@agmail.com
= Phan Van Quang 0988806405 buinhulacl10i@gmail.com
= Nhom 5: Tran Quang Hoan 0919963616 Tranhoanhg@gmail.com
= DPang thi Ngoc Tram0915365653 ngoctramnd2013@gmail.com
= Nhom 7: Phan Van Trung 0943241608 trungphanptit@gmail.com
= Pham Quang Son 0964535086 quangonl137@gmail.com

= Nhom 8: Bui Van Cong 0978776096 conghcl2010@gmail.com

= Nguyén Manh Toan 01677535717
nguyenmanhtoanl501@gmail.com

= Nhém 9: Nghuyén Thanh Tuan 01685155229
thanh.tuan.1995.0411@gmail.com.vn
= Dao B4 Huynh 0974021385  boy.sl.pro.1994@gmail.com

= Nhém 10: Nguyén Van Tién 0966626212 nvtien94@gmail.com

= Tran Lwong Bang 0975453108
Phan Thi Ha
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Chwong 1: Phan tich — Thiét ké gidi thuat
nwong 2: Dé Quy

nwong 3: Mang va Danh sach lién két
nwong 4: Ngan xép va Hang doi

hwong 5: Cau tric div liéu kiéu cay
hwong 6: DO thi

nwong 7: Sap xép va tim kiém

Phan Thi Ha



CHUONG 1:
PHAN TICH - THIET KE GIAI THUAT

Phan Thi Ha



‘L Giai thuat Ia gi?

= Giai thuat — hay thuat toan
s Thuat toan la mot chuéji hiru han cac 1énh. Moi 1énh ¢ mdt ngiy
nghia r0 rang va co thé duwoc thurc hién voi moét lwong hiru han tai
nguyén trong mét khoang hiru han thoi gian.
s Tinh chéat cda thuat toan:
» Xdc dinh ro dau vao, dau ra
s Hiu han
s  Chinh xac
= 70ng quat

Phan Thi Ha



i Ngén ngir dién dat giai thuét

= NgOn ng ty nhién
= So do khoi
| Vd

Phan Thi Ha



i Phan tich thuat toan

= Nhiém vu: Phan tich — tinh toan thoi gian thuc
hién cua chwong trinh

Phan Thi Ha



i Phan tich thuat toan

= Dinh nghia. Cho 2 ham fva g la cac ham thwc khdng
am c6 mien xac dinh trong tap so tw nhién. Ta viét
f(n)=0(g(n)) (doc Ia f(n) 1a O I&n cta g(n)) néu tdn  tai
hang s6 C>0 va s0 tw nhién n, sao cho f(n)<Cg(n), voi
moi n>n, .

= Néu mét thuat toan co thoi gian thwe hién T(n)=0(g(n)) ta
noi rang thuat toan co thoi gian thwe hién cap cao nhat 1a
g(n) ,
Déi khi ta cling néi don gian la thuat toan cé théi gian thwe hién cap
g(n) hay dé phtrc tap tinh toan cua thuat toan la g(n).
Nguwdi ta cling thub’ng néi dén do phL'J”C tap, tinh toan cua thuat toan
trong tred'ng hop xau nhat, tredng hop tét nhat, ddé phire tap trung binh.

Phan Thi Ha



thuat toan

i Cac quy tac dé danh gia th&i gian thwe hién

« Néu  T,(n) = O(f(n)), T.(n) = O(g(n)), khi
do

= Qui tactong: T,(n)+ T,(n) =
O(max(f(n),g(n)))

= Quy tac nhan: T,(n)T,(n) = O(f(n)g(n))

Phan Thi Ha



‘-L Mot so quy tac chung:

Thoi gian thye hién cac 1énh gan, doc, ghi .v.v, ludn la O(1).

= Thoi glan thire hién chudi tuan tw cac I1énh dwoc xac dinh theo quy
tac cdng cap doé tang.

= CO nghia la thdi gian thuc hién clia cd nhom Iénh tuan tu dudc
tinh la thai gian thuc hién cua lénh IGn nhat.

= Thoi gian thwe hién I1énh ré nhanh (If) dwoc tinh bang thoi glan
thwe hién cac lénh khi diéu kién kiém tra dwoc thod man va thoi
gian thwc hién viéc kiém tra diéu kién.
= Trong do thdi gian thuc hién viéc kiém tra diéu kién ludn Ia
O(1).
= [Thoi glan thwe hién 1 vong lap dworc tinh la tong thoi glan thwe

hién cac l1énh & than vong Iap qua tat ca cac budc 1ap va thoi gian
dé kiém tra diéu kién dirng.

= Thdi gian thuc hién nay thudng dudc tinh theo quy tdc nhan
cap do tang so6 lan thuc hién budc lap va thdi gian thuc hién
cac lénh & than vong lap.

Phan Thi Ha



Vidul

Gia st ta can danh gia dé phurc tap tinh toan clia cac cau [énh sau
day:
(a) for(i=0;i< n;i++)
{x=0;
for(j=0;j<n;j++) x++;
%
(b) for(i=0;i< n;i++) y++;
Cau lénh x++ dwoc danh gia la O(1), do do cau Iénh (a) c6 thoi gian
thwec hién la n(n+1) do d6 dwoc danh gia O(n?+n)) = n? |, cau lénh (b)
dwoc danh gia la O(n). Do dé thoi gian thwe hién ca 2 thuat toan trén
dwoc danh gia la:
O(n(n+1)+n) = O(max(n(n+1),n)=0(n(n+1)) = n?.

Phan Thi Ha



4t toan ndi bot nhw sau :
Id buble (int a[n]{

int 1, |, temp;
1% or (i=0;i<n-1;i++)
2. for (j = n-1; j>=i+1; j--)
3. if (a[j-1] > a[j{
/1 Bbi chd cho a[j] va a[j-1]
4, temp = a[j-1];
S. afj-1] = a[j];
6. afj] = temp;
}

}

Kich thwéc dir liéu vao chinh I3 s6 phan t&r dwoc sap, n. Méi 1énh gan sé co thoi gian thwe hién
co dinh, khéng phu thucf?c véq n, do vay, céc |énh 4, ,5, 6 sé co thoi gian thwe hién la O(1), tirc
thoi gian thwe hién la hang s6. Theo quy tac cong cap dé tang thi tong thoi gian thwe hién ca 3
lénh la O(max(1, 1, 1)) = O(1).

If s& c6 thoi gian thwe hién la O(1).

Vong 1ap j. mbi budc I3p cb thoi gian thuc hién 1a O(1). SO budc Idp la n-i, do d6 theo quy tac
nhan cap dé tang thi tong thoi gian thuc hién cda vong lap nay la O((n-i)x1) = O(n-i).

Vong lap i, dwoc thye hién (n-1) 1an: O(n-1)

Do d6, tdng thoi gian thwe hién cla chwong trinh la:

> (n-i) = n(n-1)/2 = n?%/2- n/2 = O(n?)
Phan Thi Ha



CHUONG 2: BE QUY

Phan Thi Ha



+

= Dinh nghta dé qui

= Ham trinh dé qui

» Cac wu diém cla ham dé qui
= M6t sO thuat todn dé qui

Phan Thi Ha



be quy la gi(PPdinh nghia
bangbQ)

Khai niém

Mét doi twong dwoc goi la dé qui néu né hodc mot phan cda no
dwoc dinh nghia thdng qua khai niém vé chinh no.

Vi du

Pinh nghia s6 tw nhién:

= 013 so tu nhién.

= Neéu k la sb tu nhién thi k+1 ciing la sO tu nhién.
Dinh nghia ham giai thwra, n!.

= Khi n=0, dinh nghia 0!'=1

= Khi n>0, dinh nghia n!=(n-1)! x n

Nhu vay, khi n=1, ta c6 1!=0!x1 = 1x1=1. Khi n=2, ta co
21=11x2=1x2=2, V.v.

Phan Thi Ha



i Giai thuat dé qui

=  NE&u l&i gidi cua bai todn P dwoc thuc hién
bang I&i gidi cua bai toan P’ giong nhw P
thi I&i giai nay dwoc goi la |&i giai dé qui.
Giai thuat twong wng véi [&i giai bai toan P
dwoc goi la giai thuat dé qui.

Phan Thi Ha



i Ham dé qui

= Ham nay cé thé goi chinh né nhwng nhd hon

Khi ham goi chinh né, muc dich la dé giai quyét 1 van dé
twong tw, nhwng nho hon.Van dé nhé hon nay, cho t6i 1
lic nao do, sé don gian téi mirc ham c6 the tw giai quyét
dwoc ma khong can goi t&i chinh no nira.

Phan Thi Ha



Qua trinh hoat déng cua giai thuat
Q

= Bwdc phan tich
= Budc thay thé nguorc lai
VD:tinh f(n)= n!
+f(n)=n*f(n-1)
f(1)=1*f(0)
f(0)=0!=1
+(0)=1
f(1)=1*f(0)

f(n):n*f(n'l) Phan Thij Ha




i Pac diém cua ham dé qui

- Chi ra trwdng hop divng dé quy
- Chi ra viéc dé quy

Phan Thi Ha



i Khi nao sty dung dé qui

= Van dé can xt ly phai dwoc gidi quyét co
dac diém dé quy

= Ngdn ngi¥ dung dé viét chwong trinh phai
hé tro dé qui. Bé cd thé viét chwong trinh
dé qui chi can s dung ngdn ngir lap trinh
co ho tro ham hodc thu tuc, nhd d6 mot thi
tuc hodc ham cé thé co |1&i goi dén chinh
thu tuc hoac ham doé

Phan Thi Ha



‘_L Mot sb thuat toan dé qui

= Thuat toan c6t co ( sach)

= Thuat toan quay lui
Thuat toan sinh xau ( hodc sinh hoan vi)
Ma di tuan
Bai toan 8 quan hau (sach)

Phan Thi Ha



‘L Bai toan cot co’

Coc A CocB Coc C

Budce 1: Chuyén n-1 dia bén trén tir coc A sang coe B, st dung coc C lam coc trung gian.

Coc A CocB Coc C

Phan Thi Ha



Bai toan cot co’

Budre 2: Chuyén dia dudi cing tir coc A thing sang coc C.

i

Coc A Coc B Coc C

Budc 3: Chuyén n-1 dia it coc B sang coc C sit dung coc A lam coc trung gian.

L

Coc A CocB Coc C

Nhr vAy, ta thdy toan bé n dia da duge chuyén tirRhanAThiddacoc C va khong vi pham bat et
diéu kién nao cua bai toan.



i Phan tich bal toan CC

= T/C Chia dé tri: Chuyén ham v&i dl 1&n (bai

toan I&n) thanh ham véi dl nhd hon (bai

toan nho hon),...., c tiép tuc nhu thé cho

déen khi gap DK dwng

= Chira viéc dé quy: Bai toan chuyén n coc da dwoc
chuyén vé bai toan don gian hon l1a chuyén n-1 coc.

= Diém dirng cua thuat toan dé qui la khin=1va ta
chuyén thang coc nay tlr coc ban dau sang coc dich.

Phan Thi Ha



" D=

Thiét ke mét so giai thuat dé quy

= Giai thuat dé quy CHIA DE TR| - Bai toan thap Ha
NOI
void chuyen(int n, char a, char c){
printf(‘Chuyen dia thu %d tu coc %c sang coc %c \n”,n,a,c);
return;

}

void thaphanoi(int n, char a, char c, char b){
If (h==1) chuyen(1, a, c);
else{
thaphanoi(n-1, a, b, c);
chuyen(n, a, c);
thaphanoi(n-1, b, c,a);
}

return;

}

Phan Thi Ha



e Jurbo C++ IDE

Cho bhiet so0 dia can chuyen: 4

Cac buoc chuyen nhu sau:

dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia thu
dia

COC
CcocC
CocC
COC
CcocC
COC
CoOcC
CcocC
COC
CcocC
CocC
COC
CcocC
COC
CoOcC

Pk o0 b ok [0 e i ek 0 b ek [ ek
o=l = U = = o = i = = U= U R = L = =T =
Moo A00 oo 0o

. \




i Thuat toan quay lui

= Xay dung dan cac thanh phan cua cau hinh bang
cach thtr tat ca cac kha nang. Gia str can phai tim
moét cau hinh cua bai toan x = (x1, x2, . ., Xn) ma i-
1 thanh phan x1, x2, . ., xi-1 da duwgc xac dinh.

= Bay gid ta xac dinh thanh phan th( i cda cau hinh
bang cach duyét tat ca cac kha nang c6 thé co va
danh sb6 cac kha nang twr 1. .ni.

= V&i mbi kha nang j, kiém tra xem j cé chap nhan
dwoc hay khéng. Khi dé co thé xay ra hai trvdng
hop:

Phan Thi Ha



+

= Néu chap nhan j thi xac dinh xi theo j, néu
i=n thi ta dwoc mot cau hinh can tim, ngwoc
lai xac dinh tiép thanh phan xi+1.

= Néu thir tat ca cac kha nang ma khéng co
kha nang nao dwoc chap nhan thi quay lai
buéce trwede d6 dé xac dinh lai xi-1.

Phan Thi Ha



Fnhan ticn aac diem cua pal toan
uay lui

a2 10an bd van dé dwoc thwe hién dan trng
buwdc.Tai mdi bwéde co ghi lai két qua dé
sau nay co thé quay lai va huy két qua do
néu phat hién ra rang hwéng gidi quyét theo
bwoc do di vao ngo cut va khong dem lal
gidi phap tdng thé cho van dé.
=>Do do, thuat toan duwoc goi la thuat toan quay lul
= D& quy: Bwdc thir sau lam gidong hét budce trwdce,
nhwng dl khac
» Diéu kién dirng: Sau khi duyét tat ca cac kha namg c6
thé co6 cua dir liéu & moi budc
= Quay lui, néu huéng gidi qu hié'l’gévao ngd cut (x6a vét
hoac khonqg xoa vét) '




i Thuat toan

void Try(inti) {
Int |;
for (j = <Kha nang 1>; ) <ni; j ++) {
if (<Chap nhan j >) {

<Xac dinh xi theo j>

If (i==n)

<Ghi nhan cau hinh>:

else Try(i+1);

<Quay lai cau hinh phia trwoc>}

=}

Phan Thi Ha



lui)

i Thuat toan sinh xau nhi phan( s dung quay

= Void Try (Int1) {
s for (intj =0; j<=1; j++){

- X[ =1J;

. If (1 ==n) Result();
. else Try (i+1);
=}

| } Phan Thj Ha



i Hoan vi

= Void Try (inti) {
. for (int j =1; j<=N; j++){

. if (chuaxet[j] ) {

. X[i] = j;chuaxet[j] = O;
. iIf (1==N) Result();

- else Try (i+1);

- Chuaxet[j] = 1;

a }

o }

=}

Phan Thi Ha



Danh sach 8 vi tri budc di k€ ti€p : (x+2, y-1); (x+1, y-2); (x-1, y-2); (Xx-2, y-1);
y+1); (x-1, y+2); (x+1; y+2); (x+2, y+1)

~ . X Banco[x][y] = 0: 6 (x,y) chua dugc quan
Ma di tuan mé di qua ) o
Banco[x][y] = i: 0 (x,y) da dudc quan ma
di qua tai nudc thir .

R s di e tien (v
v =y + dyli]
N N
(u,v)chap nhan dugc neu:
+Banco[u][v] = 0 - DK 1 dé& ch&p nhan.
- +0 <u, v < n-dk 2 dé chdp nhan
IR

PK dirng : Kiém tra xem ban ¢ con 6
tréng khéng bdng cach ki€ém tra xem i d3
bang n2 chua va da di hét cac nudc di
chua (nhiéu nhat la 8)

Phan Thi Ha



y

ai toan Ma di tuan-Thuat toan quay lui

= Vvoid ThuNuocTiepTheo;
.
Khdi tao danh séach céc nude di ké tiép;
do{
Lwa chon 1 nuwdéce di ké tiép tor danh séach;
if Chdp nhén duoc
{
Ghi lai nwoe di;
if Ban co con 6 trong
{
ThuNuocTiepTheo;
if Nwwée di khéng thanh cong
Huay bé nwérce di da lwu & bude

truroe

}
}

Jwhile (nwée di khéng thanh cong) && (van con nuéc di)

Phan Thi Ha



vpid ThuNuocTiepTheo(int i, int X, inty, int *q)

{
intk, u, v, *ql,;
K=0;
do{
*q1=0;
u=x+dx[K];
v=y+dylK];

if (0 <=u) && (u<n) && (0 <=v) && (v<n) &&
(Banco[u][v]==0))

{
Bancolu][Vv]=i;
if (i<n*n) {
ThuNuocTiepTheo(i+1, u, v, ql)
if (*q1==0) Bancol[u][Vv]=0; }
else *q1=1;
}
k=k+1;
twhile ((*q1==0) && (k<8));
"g="al; Phan Thi Ha



int dX[8] ={2, 1,'1,'2/'2/'11 112}1
int dY[8] ={-1[_2[-21_1I 112121 1}1

int nER;

v Turbo C++ IDE




Thiet ke moét so giai thuat dé quy
ai toan 8 quan hau

void DatHau(int i)
{
Khdi tao danh séch céc vi tri co thé dat quan hau tiép theo;
do{
Lwra chon vi tri dat quén héu tiép theo;
if Vi tri dat la an toan
{
Dat hau;
if i<8
{
DatHau(i+1);
if Khdng thanh cong
Bo hau da dat ra khoi vi tri
}

}
Jwhile (Khéng thanh céng) && (Van con lwa chon)

Phan Thi Ha



+

CHUONG 3:
MANG VA DANH SACH LIEN KET

Phan Thi Ha



i Mang

= Mot mang la 1 tap hop co dinh cac thanh phan co cung 1

kiéu di¥ liéu, dwoc lwu triy ké tlep nhau va cé thé dwoc

truy cap thong qua moét chi so.

= Vidu, dé truy cap t&i phan tl th&r i ciia mang a, ta viét alil.

dy

dz

&y

di+1

dy

=Mang c6 thé cd nhiéu hon 1

chleu Khi do, so cac chi so cua
mang = tu’dng Ung vdai sO chiéu.

=Chang han, trong mang 2 chiéu
a, thanh phan thudc cot i, hang j
du’dc viét la a[|][J]
con dugc goi la ma tran (matrix).

Mang "2 chiél

di+11

di+17

ﬂi+1]’

Phan Thi

di+1j+1

Haln

di+1n




+

Nhwo'c:

= Kich thuwdc (s6 phan tl) ciia mang la cd
dinh

Phan Thi Ha



‘L On lai thao tac v&i mang

= Khai bao mang
= Mang tinh
« Mang déng

= Truy nhap 1 phan t& ciia mang

Phan Thi Ha



un lal CAF FRAIT BbO NAU
DONG

= Cap phat bd nhé dong = Giai phéng b6 nh& déng
<tén con tré> = new <kiéu delete <tén con tré>;
con tro>; VD:
= VD: Int *pa = new int(12);
Int *pa; delete pa;
pa = new int; VD:
= Hoac = int *pa = new int(12);
Int *pa; = INt *pb = pa;
pa = new int(12); = *pb +=5;

= delete pa;

Phan Thi Ha



| On lai CAP PHAT BO NHO BONG

= Cap phat bd nh& cho mang ddong mét chiéu
<Tén con trd> = new <Kiéu con tré>[<bPd dai
mang>];
VD: int *A = new Int[5];
= Gidi phong bd nhé ciia mang ddng mét chiéu
delete [] <tén con tro>;
VD:

Int *A = new Int[5];
delete [] A;

Phan Thi Ha



‘_L Danh sach lién két

= Khal niém
= Danh sach lién két 1a 1 cau truc di liéu bao gom 1 tap cac phan tr
trong d6 mdi phan t&r 1a 1 phan cta 1 nat co chira mét lién két toi

nat ké tiép.

= Biéu dién
Pau Cubi
P —» *—> *—» o —» &—»| NULL

= Diém khac biét gitra DSLK va Mang
= Mang c6 thé dwoc truy cap ngau nhién thdng qua chi sd, con danh
sach chi co thé truy cap tuan tw.

= Viéc bo tri, sap dat lai cac phan tl trong 1 danh sach lién két don
gian hon nhiéu so vé&i mang.

= Do ban chat dong cta danh séch lién két, kich thwéc cha danh
séch lién két co6 thé linh hoat hon nhiéu so vé&i mang.

Phan Thi Ha



%hai bado danh sach trong C,C++

= Don gian
struct node {

Int item;

struct node *next;
}

typedef struct node *listnode;
= Phutrc tap
struct node {
itemstruct item;
struct node *next;
I3

typedef struct node *listnode; o, hina




i Cac thao tac trén DSLK

= [ap cac thao tac:
= Tao, cap phat, va giai phéng bé nhé cho 1 nit
= Chén mét nut vao dau danh séch
=« Chén mét nut vao cudi danh sdch
s Chen mot nut vao trwéc nut r trong danh sach
=« X6a mét nut & dau danh sach
=  X6a mét nut & cudi danh séch
» Xo6a mét nut & truedc nut r trong danh sach
= Duyét toan bo danh sach

s Cai dat cac thao tac: SGK

Phan Thi Ha



1ao, cap pnat, va giai pnong 00O
nhé’ cho 1 nut

= listnode p; // Khai bao bién p
= p = new (node)://cap phat bd nh& cho p

= delete(p); //gidi phéng bd nhé da cap phat
cho nut p;

Phan Thi Ha



hén thém 1 nit vao dau danh sach

(Gia st ta co 1 danh sach ma dau cua danh sach dwgc tro té1 boi con tro p.

p—>» *~— *——> *—> &— NULL

Cac buoc dé cheén 1 nut maé1 vao dau danh sach nhir sau:

- Tao va cap phat bo nhé cho 1 mit méi. Nut nay duoe tro téi bai q.

p—> *—>r *—> *—> o—» NULL

qQ—» *—r

- Sau khi gan cac gia tri thich hop cho phan tir cua nut méi. cho con fro tiép cua nit mai tro
dén phan tir dau tién cua nnt.

Phan Thi Ha



- Sau khu gan cac gia tr1 thich hop cho phan fir cia mit méi. cho con tro tiép cua nut moi tro
den phan tr dau tién cua mt.

p—> *~— *-—> *—> &—> NULL

(] —» L g

- Cuo1 cung, dé p van tro den nit dau danh sach. ta can cho p tro dén nit méi tao.

P > —r *-—r *-—> e—» NULL

l

— o

Phan Thi Ha



cnen them 1 nut vao dau dann
sach

= Void Insert_Begin(listnode *p, int x){

m listnode q;

m g = new node
m g-> item = X;
m J-> next = *p;
m *P =Q;

Phan Thi Ha



‘L Cheén thém 1 nat vao cuoi ds

Cac buoc dé chén 1 nit méi vao cuol danh sach nhar sau (thare hién dung theo trinh tir):

- Tao va cap phat boé nhé cho 1 nit méi. Nut nay duoc tro t6i boi q.

p— *—> > —> *—> &—» NULL

q——r *——>r

- Dich chuyén con tro td1 mit cuoi cua danh sach. Bé lam duoc viéc nay, ta phai khai bao 1
bien con tro mdi r. Ban dau. bién nay. ciing vol p. tro dén dau danh sach. Lan Iwot dich
chuyeén r theo cac nut ke tiep cho té1 khi dén cuoi danh sach.

P —» [ — e *—» &—» NULL

Phan ThiHa 9—* *-—>




‘-h:hén mét nut vao cudi danh sach

void Insert_End(listnode *p, int x){
listhode q, r;
g = new node;
g-> item = x;
g->next = NULL;
It (*p==NULL) *p = q;

else{
r="*p;
while (r->next '= NULL) r = r->next;
r->next = q;

}

Phan Thi Ha



ocnen mot nut vao trieo’c nut r
trong danh sach

VO rt_Middle(listnode *p, int position, int X){
int count=1, found=0:; - Cho con 110 f1ep cua mit cuoi (dwgce tro t61 bot r) tro dén nat ma1 tao la q. va cho con tro
. ] tiép ctia q trd t61 null.
listnode q, r;
r="*p;
while ((r '= NULL)&&(found==0)) 1¢ _______________________ R ri
{ ) .. p—> *~— - —» o —> .-
if (count == position){ _l
— *-—> NULL
g-> next = r-> next;
r->next =q;
found = 1;
}
count ++;
I = r-> next;
}
if (found==0)

cout(“Khong tim thay vi tri can chen I");
) Phan Thi Ha



voltd Remove_ Begin(listnode *p){

X6a mét nut & dau danh sach

listnode q;

If (*p == NULL) return;

O

*

O

= *p’
0 = (*p)-> next;

-> next = NULL;

free(q);

}

- Cho con tro tiép cua nut r tré dén q.

- Tao va cap phat b nhé cho 1 nit méi. Nt nay duoc tro t61 boi q.

p—>»

I

!

C . > NULL
—
- Cho con trd tiép ctia niit mai tro dén mit ké tiép cia it 1.
1‘l
- L * NULL

p—>»

P— o —>

>

NULL




‘L Xoéa nut & cuodi danh sach

void Remove_End(listnode *p){

= listnode q, r;

= if (*p == NULL) return;

m if ((*p)-> next == NULL)
= Remove_Begin(*p);

= return;

=}

= =P

= While (r-> next = NULL){
n g=r;

o r = r-> next;

=}

= (J->next = NULL,;

n  free(r);

=}

l
p—s[ Jobs[Jof[ o} [o}[ur]

Céc buse dé xéa | nit & cuoi danh sich ahw saw:
- Dich chuyén con trd t3i mit gin nit cudi cia dash sich. Dé lim duoe vige uftj,f fa phat
ding 2 bién tam 13 q vi 1. Lin oot dich chuyén q va £t dau danh sach td1 cudi danh sach,

trong 46 q Inn dich chuyen sau r 1 mit. Kbi 1 t61 nit cudi cing thi q 1 0ot gin nit cudi
cing ahit.

1

p—+ H— r—»{ r—»{ H— NULL

- Cho con trd tiép ciia mit gin mit cudi cing nhit (dang droc trd béi q) o 161 mull. Giai

phéng b nhé cho it cudi cing (dang dwoc trd béi r).

— - -
i

Phan Thi Ha



‘h<oa di 1 nut trwwéc nut r trong ds

(71a sir ta co 1 danh sach ma dav cia danh sach duoc tro to1 bot con tro p, va 1 not ¢ trong
danh sach.

p—» - .

L J
’
k J
.
'

NULL

Ta gia thiet ﬂ;mg it r khong phai 1a oot cudi cong cuia danh sach vi nén nh vay thi sé
khong co nut ding trudc oot 1
Cac burde d8 xéa 1 it & trede mit ¢ trong danh sich nhw sau:

- 5ir dung 1 bién tam q tro dén it dirng truoc oot 1.

p— [

L
L
h 4
L
b
»
b

NULL

- Cho con tro nep cua nut ¢ tro to1 mot dirng saw oot g.

Phan Thi Ha



p—2=

p—=*

Phan Thi Ha




A0a mot nut o trko’c nut r
trong danh sach

cout <<“*Khong tim thay vi tri can xoa !’;
} Phan Thj Ha

= Vvoid Remove_Middle(listnode *p, int position){

n int count=1, found=0;

= listnode q, r;

= r=7p;

= while ((r '= NULL)&&(found==0)){

. If (count == position){

n g = r-> next;

o r-> next = q-> next;
n g-> next = NULL,
. free (q);

n found = 1;

o }

n count ++;

o r = r-> next;

. }

- if (found==0)



i Duyét toan bo danh sach

r=p;
while (r-> next !'= null){
//thwe hién cac thao tac can thiét
r = r-> next;

Phan Thi Ha



i Mot s6 dang khac cia DSLK

= Danh sach lién két vong

= Danh sach lién két kép

Phan Thi Ha



CHUONG 4
NGAN XEP VA HANG DOl

Phan Thi Ha



i Ngan xép (Stack)

= Khai niém
= Ngan xép la mét dang dac biét cia danh sach ma viéc

bo sung hay loai bd mét phan tir déu dwoc thwe hién &
1 dau clia danh séach 90| la dinh.

= NOi cach khac, ngan xép 1a 1 cau trac div liéu cé 2 thao
tac co ban:

= b6 sung (push) va
= loai bo phan tu (pop),
= Trong do viéc loai bd sé tién hanh loai phan t& méi nhat
dwoc duwa vao danh sach.

= Chinh vi tinh chat nay ma ngan xép con dwoc goi la
kiéu di¥ liéu cd nguyén tac LIFO (Last In First Out - Vao
sau ra trwoce).

Phan Thi Ha



(3iA s ta oo mdt stack S lou trit cac ki by, Ban déu, ngin Kép & trang thai rEng:

Khi thie hién 1Enh bd zung phin t A, push(D, A), ngdn xép cé dang:

£

Tiép theo 1a cac lénh push(S, B), pushi(3, O

td
td

Lénh pop() 58 loal ba phén ti méi nhdt duoe dwa wio rakhil ngin =ép, d6 12 C;

Rhan Thi Ha



i Cai Stack xép bang mang

max
top | e4+—» <+—— Phan tir dau tien
<+—— Phan tir tha 2
0 <+—— Phan tr cuoi1 cung

Phan Thi Ha



6 nguyén véi toi da 100 phan tu

| Khal bao bang mang cho 1 ngan xép chira cac

= #define MAX 100

= typedef struct {

m Int top;

m Int  nutfMAX];
= } stack;

Phan Thi Ha



‘-L Cai dat Stack bang mang

Thao tac khéi tao ngan xep
void Stacklnitialize(stack *s){

s-> top = -1;
return;
} > ” ~
Thao tac kiem tra ngan xep rong
Int StackEmpty(stack s){

return (s.top = = -1);
} > ” -
Thao tac kiem tra ngan xep day
Int StackFull(stack s){

return (s.top = = MAX-1);

} Phan Thi Ha



‘-L Cai dat Stack bang mang

Thao tac bé sung 1 phan tir vao ngan xép
void Push(stack *s, int x){
if (StackFull(*s))}{
printf("Ngan xep day !");

return;
telse{
S-> top ++;
S-> nut[s-> top] = X;
return;
}

}
Thao tac 1ay 1 phan tir ra khéi ngan xép
int Pop(stack *s){
if (StackEmpty(*s){
printf("Ngan xep rong !");
}else{
return s-> nut[s-> top--|;

}

} Phan Thi Ha



‘_L Cai dit Stack bing DSLK

*—r *— ® > &—»| NULL

! !

Pinh ngéin xep Pay ngan xep

Khai bdo 1 ngan xép bang danh sach lién két nhu sau:
struct node {

int item;

struct node *next;
b
typedef struct node *stacknode;
typedef struct {

stacknode top;
ystack; Phan Thi Ha



i Cai dit Stack bing DSLK

= Thao tac kh&i tao ngan xep
void Stacklnitialize(stack *s){
s-> top = NULL;
return;
}
= Thao tac kiém tra ngan xép rong
Int StackEmpty(stack s){
return (s.top == NULL);

}

Phan Thi Ha



‘_L Cai dit Stack bing DSLK

= Thao tac bo sung 1 phan tir vao ngan
Xep
void Push(stack *s, int x){
stacknode p;
P = new node,
p-> item = X;
p-> next = s->top;
S->top = p;
return;

Phan Thi Ha



i Cai dit Stack bing DSLK

= Thao tac lay 1 phan tw ra khoi ngan xép
Int Pop(stack *s){

stacknode p;

If (StackEmpty(*s)}{
cout<<"Ngan xep rong !";

lelse{
p = s->top;
S-> top = s-> top-> next;
return p->item;

Phan Thi Ha



i Mot so (rng dung cua Stack

s Mot sb vi du:
» Dao nguoc xau ky tuw.
= Tinh gia tri mét biéu thirec dang hau t (postfix).
= Chuyén mét biéu thirc dang trung td sang hau té (infix
to postfix).

= Cai dat: SGK

Phan Thi Ha



i Hang doi

= Khai niem

« Hang doi 1& mét cau tric div liéu gan giong véi ngén
xep, nhwng khac voi ngan xep @ nguyén tac chon phan
tr can lay ra khoi tap phan tir. Trai ngwoc véi ngan xép,
phan tr dwoc lay ra khéi hang doi khong phai la phan
tr mo&i nhat dwoc duq vao ma la phan t&r da dwoc lwu
trong hang doi lau nhat.

= Quy luat nay cua hang doi con duoc goi la Vao trudce
ra trwdc (FIFO - First In First Out).

Phan Thi Ha



i Hang doi

bau hang —» <«—Cubi hang

Khi thire hién 1énh bd sung phan tir A, put(Q, A), hang doi ¢ dang;

bau hing—» | A <«—Cubi hang

Tiép theo 1a cac 1énh put(Q. B). put(Q, C):

Pauhing—» | A | B | C <«—Cubi hang

Khi thuirc hién 1énh get dé lay ra 1 phan ot tir hang doi thi phan tt dwoc hnu trit 1au nhat trong
hang sé& dwoc lay ra. D6 la phan tw dau tién & dau hing.

Pau hang —» B | C <+—(Cuo1 hang

Tiép theo. thwc hién 1énh put(Q. D) dé bd sung phan tiv D. Phan ti nay s& dwoc bd sung & phia
cuol cua hang.

Pau hang —» B|C|D <«—PhaibT iz




‘-L Cai dat hang doii bang mang

0 I I max

head tail

= Khal bao bang mang cho 1 hang doi chira cac sO nguyén
v@i toi da 100 phan t& nhuw sau:

= #define MAX 100

= typedef struct {

" int head, tail, count;
o int node[MAX];
= }queue;

Phan Thi Ha



i Cai dat hang doii bang mang

= Thao tac khoi tao hang dovi
= Thao tac nay thic hien viéc gan gia tri O cho bién head,
gia tri MAX -1 cho blen tail, va gia tri 0 cho bién count, cho
biét hang doi dang & trang thai rong.
void Queuelnitialize(queue *g){
g-> head = 0;
g-> tail = MAX-1;
g-> count = 0O;
return;

}

= Thao tac kiem tra hang d¢i rong

= Hang dgi rong néu cé s6 phan tir nhd hon hoac bang 0.
int QueueEmpty(queue q){
return (g.count <= 0);

}

Phan Thi Ha



i Cai dat hang doii bang mang

= Thao tac thém 1 phan twr vao hang doi
void Put(queue *q, int x){
If (g-> count == MAX)
cout<<"Hang doi day !";
else{
If (g->tail == MAX-1)
g->tail=0;
else
(g->tail)++;
g->node[g->tail]=x;
g-> count++;

}

return;

}

Phan Thi Ha



i Cai dat hang doii bang mang

= Lay phan tw ra khoi hang doi
Int Get(queue *q){
Nt X;
If (QueueEmpty(*q))
cout<<"Hang doi rong !";
else{
X = g-> node[g-> head];
If (g->head == MAX-1)
g->head=0;
else
(g->head)++;
g-> count--;

}

return x;

}

Phan Thi Ha



i Cai dat hang doii bang DSLK

',_

—>

T

head

.._

—>

'_

-

'_

—>

taul

NULL

= Khai bdo 1 hang doi bang danh séach lién két nhw sau:
struct node {
int item;

struct node *next;

J

typedef struct node *queuenode;

typedef struct {

gueuenode head,;
gueuenode talil;

}queue;

Phan Thi Ha




i Cai dat hang doii bang DSLK

= Thao tac kh¢&i tao hang doi

= Thao tac nay therc hién viéc gan gia tri null cho nut
dau va cudi cia hang doi, cho biét hang doi dang
o trang thai rong.

void Queuelnitialize(queue *q){
g-> head = g-> tail = NULL,
return;

}
= Thao tac kiem tra hang doi rong
= Hang doi rdng néu nut dau tré dén NULL.
Int QueueEmpty(queue g){
return (q.head == NULL);

}

Phan Thi Ha



i Cai dat hang doii bang DSLK

= Thao tac thém 1 phan twr vao hang doi
void Put(queue *q, int x){
gueuenode p;
P = new node,
p-> item = X;
pP-> next = NULL,;
g-> tail-> next = p;
g-> tail = g-> tail-> next;
If (g-> head == NULL) g-> head = g-> tall;
return;

Phan Thi Ha



i Cai dat hang doii bang DSLK

= Lay phan tir ra khéi hang doi
Int Get(queue *q){

gueuenode p;

it (QueueEmpty(*g)X{
printf("Ngan xep rong !");
return O;

telsef
p = g-> head;
g-> head = g-> head-> next;
return p->item;

Phan Thi Ha



CHUONG 5:
CAU TRUC DU LIEU KIEU CAY

Phan Thi Ha



‘L cay la gi

= Khai niém cay
= Cay la mét tap hop cac nut (cac dinh) va cac canh, théa man mét sb yéu
cau nao dé. Méi nut clia cay déu cé 1 dinh danh va cé thé mang théng tin
nao do. Cac canh dung dé iién két cac nat véi nhau. Mot dwong di tron
cay la mot danh sach cac dinh phan biét ma dinh trwdc co lién két véi dinh
sau.

= M6t tinh chét rat quan trong hinh thanh nén cay, do la co dung mét dwong
di ndi 2 nat bat ky trong cay.

= Dinh nghia cay dwoi dang dé quy
= Mot nat dirng riéng 1& (va né chinh la gbc cla cay nay).
= Hodc mdt nut két hop véi mot sd cay con bén dudi.
= MOt s6 khai niém khac
= M®Gi nut trong cay (trtr nat g6c) cé dung 1 nut nam trén no, goi la nut cha
(parent). Cac nut nam ngay duw¢i nut dé dwoc goi la cac nat con (subnode).

Céac nut nam cuing cap dwoc goi 1a cac nit anh em (sibling). Nut khdng co
nat con nao dwoc goi la nat 14 (leaf) hoac nat tan cung.

= Chiéu cao clia nut 1a dwong di dai nhat tiy nut t&i mot 1a. Chiéu cao cla
cay chinh 1a chiéu cao clia nut goc. B6 sau cla 1 ndt 1a dd dai dwong di
duy nhat gitra nut goc va nat do.

Phan Thi Ha



i Cai dit cay

= Cai dat cay bang mang céac nut cha

Goc

1|12 (3 (4 |56 |7|8]9
A O] 1213 ] Spehatthibal 7| 7




i Cai dit cay

= Cai dat cay théng qua danh sach cac

nUt con l ol 5| 2|0 6|o—>»| 76— NULL
2 o—»| 3|o—| NULL
5 ¢4—»| 4 |@—»| 5 |e—»| NULL
4 -
5
G -

7 @+—»| 8 |e+—»| 9 |e—»| NULL

9 - Phan Thj Ha




= Ma nguoén C cho cai dat cay (bang danh sach
node con):
#define max = 100;
struct node {
Int item,;
struct node *next;
I3
typedef struct node *listnode;
typedef struct {
Int root;
listhode subnode[max];
} tree;

Phan Thi Ha



i Duyét cay

= Duyét la gi:
= Duyét cay 1a hanh ddng duyét qua tat ca cac nut cua
mot cay theo mot trinh tw nao do. Trong qua trinh duyét,
tai moi nut ta c6 thé tien hanh mét thao tac x& ly nao do.
Poi vol cac danh sach lién k‘ét, viéc duyét qua danh
sach don gian la di tir nut dau, qua cac lién két va toi
nut cudi cung.
= Ba trinh tw duyét cay phd bién:
s Duyét cay theo thw ty trwdrc.
= Duyét cay theo thu tw gilra.
s Duyét cay theo thw ty sau.

Phan Thi Ha



i Duyeét cay theo thiwr tw trwrdc

Goc

Qua trinh duyét:
1. Tham nuat goc n.
2. Tham cay con T1 theo phudng
phap thir tu’ trudc.
3. Tham cay con T2 theo phudng
phap thir tu trudc.

192

. Tham cay con Tk theo phucng
phap thir tu’ trudc.

@
® O ‘ 1->2->3->4->5->6->

7->8->9
Phan Thi Ha



i Duyet cay theo thw tw giilra

Goc

Qua trinh duyét:
1. Tham cay con T1 theo phuacng
phap thi tu gilra.
. Tham nut gbc n.
. Tham cay con T2 theo phuadng
phap thir tu giira.

WN

S

. Tham cay con Tk theo phucng
phap thi tu gilra.

@
® © ‘ 4->3->5->2->1->6

-=>8->7->9
Phan Thi Ha



i Duyeét cay theo thw tw sau

Goc

Qua trinh duyét:

eTham cay con T1 theo
phuong phap th tu sau.
eTham cay con T2 theo
phuong phap th tu sau.

eTham cay con Tk theo
phuong phap th tu sau.

eTham nut gbc n.

)

Phan Thi Ha

4->5->3->2->6->8
-=>9->7->1



i Cay nhi phan

= Khai niém
» Cay nhj phan la mét loai cay d&c bigt ma moi nut cla
nd chi cd nhiéu nhat [a 2 nat con. Khi dd, 2 cay con cua
moi nut dwoc goi la cdy con trai va cay con phai.

IVI'dL_J

Phan Thi Ha



i Cay nhi phan

= Mot sO dang cay nhj phan
dac biét:
= Cay nhij phan day da:

= La cay nhj phan ma m0| nut
khong phai 13 déu cd ding 2 nut
con va cac nut 1a phai c6 cung doé
sau.

= Cay nhi phan tim kiém:
= La cay nhij phan c6 tinh chat khoa
cua nut con bén trai bao giG cling
nho han khoa cua nut cha, con
khoa cua cay con bén pha| bao

gid cling 16n han hodc bang khoa

cua nut
Phan Thi Ha



Cai dat cay nhi phan bang mang

(1)
e e A[0] A[1] A[2] A[3] A[4] A[5] | A[6]

o e 10 23 31 9 15 87 22

= DO4i v&i cay nhi phan khéng can bang, can st dung cau
trdc sau:
typedef struct {
int item;
int leftchild;
int rightchild,;
} node;

node tree[max];
Phan Thi Ha



Cai dat cay nhi phan st dung

i DSLK

= M&i nat cta cay nhi phan khi cai dat bang
DSLK sé c6 3 thanh phan:
= Thanh phan item ch( thdng tin vé nut.
= Con tré left trd dén nut con bén trai.
= Con tré riaht tré dén nat con bén phai.

o /’1‘\‘
OO o 2 | 5 o

16 TR R AN

o 7 Phan Thi Ha




Cai dat cay nhi phan st dung

i DSLK

= M3 nguon:
struct node {
Int item;
struct node *left;
struct node *right;
}
typedef struct node *treenode;
treenode root;

Phan Thi Ha



Cai dat cac phwong phap duyet
cay nhi phan

s Duyét thir tw trwwéc

void PreOrder (treenode root ) {

if (root '=NULL) {
printf(“%d”, root.item);
PreOrder(root.left);
PreOrder(root.right);

}}
m  Duyét thir tw gilra
void InOrder (treenode root ) {

if (root '=NULL) {
PreOrder(root.left);
printf(“%d”, root.item);
PreOrder(root.right);

}}
s Duyét thir tw sau
void PostOrder (treenode root ) {

if (root '=NULL) {
PreOrder(root.left);
PreOrder(root.right);
printf(“%d”, root.item);

}}
Phan Thi Ha



CHU'ONG 6: DO THI

Phan Thi Ha



i Cac khai niém co ban

= Do thi cé6 hwéng
= DO thi co hwéng G = <V, E> bao gom:
=V la mot tap hitu han cac dinh.

= Ela mot tap hitu han, co th tu cac cap dinh cua V, goi la
cac canh.

| Vi dU

= DO thi co hwéng G1 = <V1, E1>, v&i V1 va E1 dwoc xac dinh nhw
sau:

] V1 = {a, b, C, d}

= E1={(a, b); (a, c}; (b, d); (c, b), (d, d)}
= Khi do, biéu dién hinh hoc ctia d6 thi nay nhw sau:

O Phan Thi Ha



i Cac khai niém co’ ban (tiep)

Mot canh (u, v) cua do thi co hwong co thé dyoc biéu thi
dang u — v. Dinh u khi d6 dwoc goi la dinh ké cta v. Canh
(u, v) dwoc goi la canh xuat phat tir u. Ta ky hiéu A(u) Ia
tap cac canh xuat phat tw u.

= Bac ngoai cua 1 dinh la sO cac canh xuat phat tir dinh do.
Do dé, bac ngoai cla u = [ Au) |

= Bac trong cua 1 dinh la sb cac canh di t&i dinh d6. Do do,
bac trong clia v = | I(v) |

= Mot dwdng di trong do thi co hwdng G(V, E) 1a mét chudi
cac dinh

P={vl, v2, ..., vk}
Trong do, vie V (i=1.. k), va (vi, vi+l) € E (i = 1.. k-1).
= DO dai cua dwong di trong tredng hop nay lak - 1.

= Chu trinh 1& mét dwédrng di ma dinh dau va dinh cudi tring
nhau. D6 thi lién théng 1a modt dé thi ma ludn ton tai dwong
di gitva 2 dinh bat ki. Phan Thi Ha




i Cac khai niém co ban (tiép)

= DO thj voé hwéng

= DO thjvé hwong la do thi cod cac canh khéng co hwgng, Hai nut &
hai dau cla canh cé vai trd nhw nhau. Dinh nghta vé d6 thj vo
hwédng nhuw sau:

= DO thi v hwéng G = <V, E> bao gom:
= Vla mot tap hitu han cac dinh.

= Ela mot tap hitu han cac cap dinh phan biét cua V, goi la
cac canh.

= Viduy, do thi co hwong G2 = <V2, E2>, véi V2 va
E2 dwoc xac dinh nhw sau:
= V2={a,b,c, d
= E2={(a, b); (a, c} (b, d); (c, b) }

Phan Thi Ha



‘_L Cac khai niém co ban (tiép)

= D0 thi c6 trong s6

Phan Thi Ha



Biéu dién do thi - Ma tran ke

0110 Vp=a v =b
4_0 001 v;=¢ v5=d vp=a, v =D
0100 A= vy=c¢ v3=d
0001

Do thi co hudng

40km @

Do thi co
45km tr(_)ng 56

115k

43 40 e o vy = Ha No6i, v; = Bic Ninh. v; = Thai Binh. v; = Ninh Binh

115 oo o 45

o6 ) 45 )
Phan Thi Ha



i Biéu di&n db thi - Danh sach ké

= DO thi c6 hudng

1 91— b|O—>» ¢ |6—>| NULL

b ¢4—»| d|e—»| NTULL

¢C &—»| b|e—»| NULL

1 o b |@—> ¢ |&—| NULL a b

a|e—»| ¢ |@—»| d|@—»| NULL

NULL

;
IR
I
I

d e

Phan Thi Ha




* Duyét do thi

= Duyét theo chiéu sau:
void DeepFirstSearch(int v){
Tham dinh v;
daxet[v] = 1;
for mdi dinh u ké vé&i v {
If (daxet[u]=0)
DeepFirstSearch(v);
}
} J 4 DY AN
= Néu co nhiéu thanh phan lién thong
for( 1=1; I<n; i++)
daxet[i] = O;
for( 1:=1;iI< n; i++)
If (daxet[i]=0)
DeepFirstSearch(i);

Phan Thi Ha



i Duyét do thi

= Duyét theo chiéu rong
void BreadthFirstSearch(int v){
gqueue = ¢;
Puwa v vao hang doi;
daxet[v] = 1;
while (queue # ¢ ){
Lay phan t& ra khéi hang doi, dwa vao bién u;
Tham dinh u;
for mdi dinh w ké v&i u {
If (daxet[w]=0) {
Puwa w vao hang doi;
daxet|w] = 1;

Phan Thi Ha



Ung dung duyét do thi de kiem tra

i tinh [ién thong

= Vidu st dung duyét theo chiéu réng:

Int [t=0;
for( v=1; v<n; v++)
daxet[v] = O;

for(v=1; v<n; v++)
If (daxet[v]=0){
BreadthFirstSearch(u);
[t++;
}
If (It ==1) printf("Do thi lien thong!”);
else printf("Do thi khong lien thong, so thanh phan lien thong la %d”,
It);

Phan Thi Ha



CHUONG 7
SAP XEP VA TIM KIEM

Phan Thi Ha



i Bai toan sap xep

= Khai niém
= Sap xep la qua trinh bo tri lai cac phan tir cla 1 tap hop theo thir

tw nao do. Muc dich chinh cua sap xép la lam cho thao tac tim
kiém phan ter trén tap do duoc de dang hon.

= Vidu vé tap cac doi twong dwoc sap pho bién trong thuc té la:
danh ba dién thoai dwoc sap theo tén, cac tr trong tir dién dwoc
sap theo van, sach trong thw vién dwo’c sap theo ma so, theo
tén, .v.v.

= C4c gidi thuat sap xép duwoc chia lam 2 loai.
= Loai thi nhat la cac giai thuat dwoc cai dat don gian, nhung

khéng hiéu qua (phai st dung nhiéu thao tac).

= Loai tht hai la cag giai thuat duoc cai dat phire tap, nhwng hiéu
qua hon vé mat toc dd (dung it thao tac ho’n)

« D4i voi cac tap di¥ lieu it phan tt, t&t nhat 1a nén lwa chon loai thi
nhat Péi v&i tap co nhiéu phan tu loai thir hai s& mang lai hiéu
qua hon.

Phan Thi Ha



Sap xép lwa chon

Lua chon phan t ¢é gia tri nhd nhat, ddi cho cho phan tu dau tién. Tiép
theo, lua chon phan tir c6 gia tri nho thd nhi, doi cho cho phan tir th 2. Qua
trinh ti€p tuc cho tdi khi toan b6 day dugc sap.

32 17 49 08 06 25 53 61
Bude 1: Chon duoc phfiﬂ tir nho nhat 14 06, d6i chd cho 32.
p—
Eﬂﬁ 17 49 08 32 25 53 61

Bude 2: Chon duroc phéan tiz nho thie nhi 1a 17, d6 chinh 1a phan iz thit 2 nén gitt nguyén.

06 17 49 08 32 25 53 61
Budce 3: Chon duoc phfiﬂ tir nhé thie ba 1a 25, déi chd cho 49.
Y P
06 17 25 08 32 49 53 61
Phan Thi Ha

7 budc




i Sap xép lwa chon

void selection_sort(){
Int i, j, k, temp;
for (i = 0; i< N; i++){
K=1;
for (j = i+1; j < N; j++){
if (afj] < a[k]) k =j;
}
temp = a[i]; a[i] =a [K]; a[k] = temp;
}
}

= DO phirc tap trung binh cua thuat toan la
= O(N * N/2) = O(N?/2) = O(N?).

Phan Thi Ha



Vd: 8,1,2.5,4,3

s 1=0:k=0=>
 =1k=1=>
m [=2:k=2=>

k=1:1,8,2,5,4,3
k=2: 1,2,8,5,4,3
k=3: 1,2,5,8,4,3
k=4: 1,2,4,8,5,3

k=h5:1,2,3,854

s 1=3; k=3=>k=4:1,2,3,5,8,4

k=5:1,2,3,4,8,5

m 1=4:k=4=>k=5:1,2,3,4,5,8

O i:5;k:5;

Phan Thi Ha



i Sap xép chén

= Phan dau la cac phan tr da dwoc sap. Tw
phan t tiép theo, chén né vao vi tri thich
hop tai nlra da sap sao cho né van duoc
sap.

= D& chén phan t&r vao nlra da sap, chi can
dich chuyén céc phan t& I&n hon né sang
phai 1 vi tri va dwa phan tl nay vao vi tri
trong trong day.

Phan Thi Ha



32 17 49 98 06 25 53 61

Bude 1: Chén phan tr dau cua mra chara sdp 1a 32 vao mira da sap. Do mira da sdp la trong nén
¢6 thé chén vao vi tri bat ky.

32 17 49 08 06 25 53 61
‘L_\vr_f - I
Da sap Chua sap
Bude 2: Chén phén tir 17 vao mira da siap. Dich chuyén 32 sang phai 1 vi tri va dwa 17 vao vi
tri trong.
17 32 49 08 06 25 53 61

Budc 3. 4: Lan lwot chén phan tir 49, 98 vao mira da sip.

17 32 49 08 06 25 53 61

e, —
T e

ba sap Chura sap

Bude 5: Chén phan tr 06 vio mira da sip. Dich chuyén cac phan tir 17, 32, 49, 98 sang phai 1
vi tri va dua 06 vao vi tri trong.

06 17 32 49 08 25 53 61

- e, —
R g

Da sap Chura sdp



Sap xép chén

oid insertion_sort(){
Inti, j, k, temp;
for (i=1; i< N; i++){
temp = all];
j=i-1;
while ((a[j] > temp)&&(j>=0)) {
afj+1]=al;
J--;
}
afj+1]=temp;
}
}

= DO phirc tap trung binh cua thuat toan la
= O(N2/4) = O(N?).

Phan Thi Ha



i Vd: 8.1.2.3.45

=1;=0; 1,8,2,3,4,5

1=2; temp=2;)=1, 1,2,8,3,4,5

1=3; temp=3;]=2,; 1,2,3,8,4,5

1=4; temp=4;)=3, 1,2,3,4,8,5
I=5; temp=5;]=4, 1,2,3,4,5,8

Phan Thi Ha



i Sap xép noi bot

= Duyét nhiéu lan tlr cudi 1én dau day, tién
hanh d6i chd 2 phan t& lién tiép néu chung
nguwoc thi tw. Dén mét buwdc nao do, khi
khdng co phép ddi ché nao xay ra thi toan
bd day da dwoc sap.

Nz vy, sau lin duyét ddu tién, phan ti aho aht cla diy s Jin hvot dwoe d61 cho cho cie
phin fit lon hon va “not” én dav day. Lan duyet thi 2, phan tt nho thir 2 € not lén vi ti thir b dy

Vv, Ch y ring, khong nhat thiét phai tién hanh tat ca N lan duyét, ma té1 mot Lan duyét ndo do, néu

khong con phép ddt cho nao xay ra tic [2 tit ca cc phan ti d3 nim ding thit fw va toan b déy di

dll‘;fﬂ E’ﬂp ' Phan Thi Ha



Bude 1: Tai bude nay, khi duyét tir cubi day lén, lan leot xuat hién cac cip ngwoc thir tir 1a
(06. 98). (06, 49), (06. 17). (06, 32). Phan fir 06 “ndi” lén dau day.

32 32 32 32 06
17 17 17 06

49 49 06 :) 17 :> 17

98 06 49 49 49
06 08 :) 08 08 08
25 25 25 25 25
53 53 53 53 53
61 61 61 61 61

Phan Thi Ha



06 06 06 06
32 32 32 17
17 17 17 32 :>
49 49 25 25
o8 25 49 D 49
25 o8 D o8 o8
53 S3 53 53
61 &1 61 61

Bude 3: Duyét tir cudi diy 1én. lan Iwot xudt uén cac cip ngwroc thae fir la (53, 98). (25, 32).
Phan te 25 no1 1én v1 tri thoe 3.

06 06 06
17 17 17
32 32 25
25 25 32 :)
49 49 49
98 53 53
53 08 :> 08
61 61 61

Phan Thi Ha



‘-L Sap xép noi bot

= Thu tuc thwe hién sap xép ndi bot trong C nhuw sau:
void bubble sort(){
inti, j, temp, no_exchange,;
=1
do{
no_exchange = 1,
for (j=n-1; j >=1i; j--}
if (afj-1] > afj]{

temp=a[j-1];
afl-1]=alj];
a[j]=temp;
no_exchange = 0;
}
J
I++;

} until (no_exchange || (i == n-1));
) ‘
= Tong cdng, sO phép so sanh can thwe hién 1a: (N-1) + (N-2) +... + 2 +
1 = N(N-1)/2. Nhw vay, d6é phtrc tap ciling giai thuat sap xép ndi bot
cling la O(N>?).

Phan Thi Ha



i QUICK SORT

= Y twdng dwa trén phwong phap chia dé tri .

= Giai thuat chia day can sap thanh 2 phan, sau do thuc
hién viéc sap xép cho méi phan ddc l1ap v&i nhau.

= Dé thwe hién diéu nay, dau tién chon ngau nhién 1 phan
t&r nao do cla day lam khéa. Trong buwdc tiép theo, cac
phan t& nhd hon khoa phai dwoc xép vao phia trwdc khoa
va cac phan tl I&n hon dwoc xép vao phia sau khoa. Bé
cé dwoc sy phan loai ndy, cac phan tlr sé dwoc so sanh
v&i khoa va hoan dbi vi tri cho nhau hodc cho khoa néu né
I&n hon khéa ma lai nam trudc hodc nhd hon khoa ma lai
nam sau. Khi lwot hoan dbi dau tién thwe hién xong thi day
dwoc chia thanh 2 doan: 1 doan bao gdm cac phan t& nhé
hon khod, doan con lai bao gdm cac phan t& Ién hon
khoa. Phan Thi Ha



Ta hiy xem xét qua trinh phéan d6i day sb da cho & phan trirde.

32 17 49 98 06 25 53 61

Chon phén tir dau tién cua diy. phan ti 32, 1am khoa. Qu4 trinh duyét tir bén tréi véi bién
duyét i s& dimg lai & 49, vi day la phan tir 16n hon khoa. Qua trinh duyét tir bén phai véi bién duyét j
s& dimg lai & 25 vi day la phan tir nhé hon kho4. Tién hanh d8i chd 2 phan tit cho nhau.

32 17 25 08 06 49 53 61
f f !
Khoa 1 ]

Qua trinh duyét tiép tuc. Bién duyét i dimg lai & 98, con bién duyét j dimg lai & 06. Lai tién
hanh d6i vi tri 2 phan tr 98 va 06.

32 17 25 06 08 49 53 61
f o
Khoa 1 ]

Tiép tuc qua trinh duyét. Cac bién duyét i va PgR dibit#a qua trinh duyét dimg lai,



i

32 I7 | 25 06 08 | 49 53 61

T bt

Khoj ] 1

Nhue véy, diy di duoc chia lim 2 mira. Nia ddu tir phan ti dau tién dén phan i thet j, bao gom
cac phan tir nho hon hodc bing khoa. Niza sau tir phén ti: thie 1 dén phan i cudi, bao gom céc phan ti
[6n hon hodc bang khoa.

Qué trinh duygt va doi chd duoe Lip lai véi 2 mira day vira dwoe tao ta, va cit tiép tuc nhue vy
cho to1 khi diy dugc sép hoan toan.

Phan Thi Ha



QUICK SORT

= Ma ngudn gidi thuat:
void quick(int left, int right) {

inti,j;
int X,y;
i=left; j=right;
x= a[left];
do {
while(afi]<x && i<right) i++;
while(a[j]>x && j>left) j--;
if(i<=)){
y=alil;a[i]=alil;ali]=y;
I++]--;
}
twhile (i<=));

if (left<j) quick(left,j);
if (i<right) quick(i,right);
}
= Ham chinh:
void quick_sort(){
quick(0, n-1);
} Phan Thi Ha



‘L QUICK SORT

= DO phtre tap tinh toan:
= Thoi gian thwe hién thuat toan trong trieong hop Xau
nhat nay |a khodng N2/2, c6 nghia 1a O(N?2).
= Trong trwdng hop tot nhat, méi 1an phan chia sé dwoc 2
nlra day bang nhau, khi dé thei gian thwe hién thuat
toan T(N) sé duorc tinh la:

= T(N) = 2T(N/2) + N
= Khi do, T(N) = NlogN.
s Trong treong hop trung binh, thuat toan ciing co do
phirc tap khoang 2NlogN = O(NlogN).

Phan Thi Ha



HEAP SORT

= Heap sort 1a mét giai thuat ddm bao ké ca trong trwdng hop xau nhat
thi thdi gian thwe hién thuat toan cing chi la O(NlogN).

= Y twéng co ban cla gidi thuat nay la thwc hién sap xép théng qua viéc
tao cac heap, trong dé heap la 1 cay nhi phan hoan chinh cé tinh chat
la khéa & nut cha bao gi& cling I&n hon khda & céac nat con.

Viéc thwe hién giai thuat nay dwoc chia lam 2 giai doan.

= GD1: Tao heap tir ddy ban dau. Theo dinh nghta cua heap thi nut cha
bao gio cling I&n hon cac ndt con=> nut goc cua heap bao gi& ciing la
phan t& I&n nhat.

= GD2: Sap day dya trén heap tao dwoc. Do nit goc la nit Ién nhat
nén no sé dwoc chuyén ve vi tri cudi cung cua day va phan tir cuoi
cung sé duoc thay vao goc cua heap. Khi do6 ta c6 1 cay ma&i, khong
phai heap, v&i s0 nit duoc bét di 1. Lai chuyén cay nay vé heap va
Iép,lai qgua trinh cho t&i khi heap chi con 1 nat. D6 chinh la phan tir bé
nhat cua day va dwoc dat 1én dau.

Phan Thi Ha



= V6i heap ban dau chi cé 1 phan ti 1a phan t& dau tién cda déy, ta lan
lwot lay cac phan tu tiép theo cua day chén vao heap sé tao duoc 1
heap gom toan bd n phan ti.

32 17 49 Q8 06 25 53 61

Pau tién, tao 1 heap vdi chi 1 phan tie 1a 32:

G2

Bude 1: Tién hanh chén 17 vao heap.

Phan Thi Ha

Do khéng vi pham dinh nghia heap nén khong thay d6i gi.



Gia sir ta di c6 1 heap nhur sau:

D ©OE &

Dé chén phan tir 61 vao heap. dau tién, ta &t né vao vi tri cudi cling trong ciy.

Phan Thi Ha



R6 rang cidy mdi vi pham dinh nghia heap vi nit con 61 1én hon nmit cha 17. Tién hanh déi vi
y tri 2 nit nay cho nhau:

Cay nay van tiép tuc vi pham dinh nghia heap do niit con 61 1én hon nat cha 49. Lai d6i vi tri
61 cho 49.

Phan Thi Ha



Chen mot phan tw x vao 1 heap da co kK phan tuw, ta

gan phan tir thir k +1, a[k], bang x, réi goi thu tuc
upheap(k).

= Vvoid upheap(int m){

o Int X;

o x=a[m];

o while ((a[(m-1)/2]<=x) && (m>0))}{
o a[m]=a[(m-1)/2];
o m=(m-1)/2;

. }

o a[m]=x;

- )

= Vvoid insert_heap(int x){

o a[m]=x;

o upheap(m);

7 m++;

Phan Thi Ha



k khéng thoa man dinh nghia heap :

-i'l'a c6 tha tuc downheap dé chinh lai heap khi nut

= void downheap(int k){

o Int J, X;

o x=al[K];

o while (k<=(m-2)/2){

m ]=2*k+1;

: It j<m-1) if (afj]<alj+1]) J*++;
o If (x>=a[j]) break;

o alk]=alj]; k=;

g }

o a[k]=x;

Phan Thi Ha



Cubi cung, tha tuc heap sort thwc hién viéc sap xép trén heap da tao
hir sar

= Int remove_node(){

m Int temp;

O temp=a[0];

o a[O]=a[m];

] m--;

O downheap(0);

o return temp;

- )

= Vvoid heap_sort(){

O Int I;

m m=0;

. for (i=0; i<=n-1; i++) insert_heap(a[i]);
8 m=n-1;

o for (i=n-1; i>=0; i--) a[i]=remove_node();

- } Phan Thi Ha



‘L MERGE SORT

= Thu tuc tién hanh trédn 2 day da sap nhw sau:
void merge(int *a, int al, int am, int ar){
int i=al, j=am+1, k;
for (k=al; k<=ar; k++){
if (I>am){
clk]=a[j++];
continue;
}
if (j>ar){
clk]=a[i++];
continue;
}
it (a[i]<all]) c[k]=a[i++];
else c[k]=a[j++];
}
for (k=al; k<=ar; k++) a[k]=c[k];

Phan Thi Ha



i MERGE SORT

= Cai dat cho thuat toan merge_sort béng dé
qui nhw sau .
void merge_sort(int *a, int left, int right){
Int middle;
If (right<=left) return;
middle=(right+left)/2;
merge_sort(a, left, middle);
merge_sort(a, middle+1, right);
merge(a, left, middle ,right);

Phan Thi Ha



i Bai toan tim kiém

= Khai niém

= Tim kiém cé thé dinh nghia la viéc thu thap mot sO
thdng tin nao do tr mét khdi théng tin 1én da dwoc lwu
trlr trwoc do. Thong tin khi lwu triy thwo’ng dwoc chia
thanh cac ban ghi, moi ban ghi co mot gia tri khoa dé
phuc vu cho muc dich tim kiém.

= Muc tiéu cla viéc tim kiém la tim tat ca cac ban ghi co
gia tri khoa trung v&i mot gia tri cho trwede. Khi tim dwoc
ban ghi nay, cac théng tin di kém trong ban ghi sé dwoc
thu thap va xu ly.

s Vi dl_J:

= Tl dién may tinh

Phan Thi Ha



i Tim kiém tuan tw

= Thu tuc tim kiém tuan ty trén modt mang cac so
nguyén nhuw sau:
Int sequential_search(int *a, int X, int N){
Nt i;
for (1I=0; i<n ; i ++){
if (a[i] == X)

return(i);
}

return(-1);
}
= Thuét todn tim kiém tuan tw cd thdi gian thwe hién
a O(n). Trong trvong hop xau nhat, thuat toan
mat n lan thwe hién so sanh va mat khoang n/2
an so sanh trong trwdng hop trung binh.

Phan Thi Ha



‘L Tim kiém nhj phan

= Ham tim kiém nhi phan dwoc cai dat nhw sau (gia
str day a da dwoc sap):
Int binary_search(int *a, int x){
Int k, left =0, right=n-1,
do{
k=(left+right)/2;
If (x<alk]) right=k-1,;
else I=k+1;
while ((x!=alk]) && (left<=right))
If (x=a[k]) return k;
else return -1;

}
= Thuét todn tim kiém nhj phan cé thdi gian thue
hién la IgN.

Phan Thi Ha



Tim kiém trén cay nhi phan tim
kiem

= Ma ngudn:
struct node {
int item;
struct node *left;
struct node *right;
}
typedef struct node *treenode;
treenode tree_search(int x, treenode root){
int found=0;
treenode temp=root;
while (temp!=NULL){
if (x <temp.item) temp=temp.left;
elseif (x > temp.item)temp=temp.right;
else break;

}

return temp;

Phan Thi Ha



+

= Cac nhom tw tim hiéu vé cay AVL va lam
bao cao

Phan Thi Ha



