Mang va danh sach

Mang va danh sach
Béi:
Khoa CNTT DHSP KT Hung Yén
MANG
Mang mét chiéu, mang nhiéu chiéu
Khdi niém

Mang 1a mét tap hop c6 thir tw gdm mot sé ¢b dinh cac phan tir. Khong co phép bd sung
phan tir hodc loai bé phan tir dugc thuc hién.

Céc phép toan thao tac trén mang bao gom : phép tao lap (create) mang, phép tim kiém
(retrieve) mot phan tir cia mang, phép luu trir (store) mdt phan tir ciia mang.

Céc phan tir cia mang duogc dic trung boi chi sé (index) thé hién thir ty ctia cac phan tir
do trong mang.

Mang bao gdm céc loai:
+ Mang mdt chiéu: Mang ma moi phan tr aj ctia n6 trng va1 mot chi so 1.

Vidu : Véc to a[i] trong @6 0 =1 . . n cho biét véc to 1a mang mot chiéu gdbm c6 n phan
tu.

Khai bao : kiéu phan tr A[0...n]
A: Tén bién mang; Ki€u phan ti: Chi ki€u cua cac phan tir mang (integer, real, . . .)
+ Mang hai chiéu: La mang ma mdi phan tir ajj cua no ng va61 hai chi s61va j

Vidu : Ma tran A[i],[j] 12 mang 2 chi€u c6 1 1a chi s6 hang ciia ma tran va j 1a chi s6 cot
cua ma tran.

1=0..n;J=0..m

n: SO hang ctia ma tran; m : s6 c¢0t ciia ma tran.
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Mang va danh sach

Khai béo : kiéu phan tir A[n][m];
+ Mang n chiéu : Tuong tu nhu mang 2 chiéu.
Ciu triic luu triv ciia mdng.

CAu trac dit liéu don gian nhat dung dia chi tinh duwoc dé thyc hién luu trit va tim kiém
phan tir, 1a mang mat chiéu hay véc to.

Thong thuong thi mot s6 tir may s& dugce danh ra dé luu trit cac phan tir ciia mang. Cach
luu trir nay duoc goi 1a cach luu trie ke tiep (sequential storage allocation).

Truong hop mdt mang mot chiéu hay véc to ¢6 n phan tir ctia nd ¢6 thé luu trir duoc
trong mot tir may thi can phai danh cho no6 n tir may ké tiép nhau. Do kich thudc cta véc

to da duoc xac dinh nén khong gian nhd danh ra cling duoc 4n dinh truée.

Véc to A ¢6 n phan tir, néu mdi phan tr aj (0 <i < n) chiém c tir may thi n6 s& duoc luu
trir trong cn tir may ké tiép nhu hinh vé:

ap | al|...| |ai|...| an
cn tir may ké tiép nhau
Lo — Dia chi caa phﬁn tr ag
Dia chi cua aj dugc tinh bdi cong thirc:
Loc(aj)=Lo+c *1i
trong do :

Lo dugc goi 1a dja chi gbe - d6 1a dia chi tir may ddu tién trong mién nhd ké tiép danh dé
luu trir véc to (goi la véc to luu trix).

f(i) = ¢ * 1 goi 1a ham dia chi (address function)

D61 vo1 mang nhicu chiéu viée luu trir cling tuong tu nhu vay nghia 1a van stt dung mot
véc to luu trir ké tiép nhu trén.

aol |all1 | ... alj adnm

Gia stir mdi phan tir trong ma tran n hang m c6t (mang nhiéu chiéu) chiém mot tir may
thi dia chi cua ajj s€ dugc tinh boi cong thirc tong quat nhu sau:
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Loc(aij) = Lo +j * n +1 { theo thi ty vu ti€n cdt (column major order }

Ciing v6i ma tran n hang, m c6t cach luu trir theo thir ty vu ti€én hang (row major order)
thi cong thuec tinh dia chi sé la:

Loc(ajj)=Lo+1*m+

+ Trudng hop can dudi cta chi s6 khong phdi 1a 1, nghia 1a tmg véi ajj thi b1 <i<uj,
b2 <j <u2 thi ta s€ c6 cong thirc tinh dia chi nhu sau:

Loc(aij) =Lo + (i - b1) * (uz-b2 + 1) + (j - b2)
vi mdi hang c¢6 (uz - b + 1) phén tir.
Vi du : Xét mang ba chiéu B ¢6 cac ph?ln tr bijjk vo1 1 <1<2;

1 <j<3;1<k<4; duoc luu trit theo thir tw vru tién hang thi cac phan tir cua n6 s& duoc
sap dat ké tiép nhu sau:

bi11,b112,b113, b114, b121, b122, b123, b124, b131, b132, b133, b134, b211, b212, b213, b214,
b221, b222, b223, b224, b231, b232, b233, b234.

Cong thre tinh dia chi sé 1a :

Loc(ajjx) =Lo+(-1)*12+(G-1)*4+(k-1)

VD Loc(b223) = Lo + 22.

Xét truong hop tong quat véi mang A n chiéu ma cac phan tir 1 :
A[s1,82,...,8n]trongdobi<si<ui(1=1,2,...,n), ang vdi thlr tu uu ti€n hang ta co:
nLoc(A[s1, s2, . . ., sn]) = Lo + ? pi(si - bi)

1=1In

k =1+ 1v6i pi =11 (uk - bk +1)

dac biét pn = 1.

Chuy:
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1. Khi mang duoc luu trit ké tiép thi viéc truy nhap vao phan tir cia mang duoc
thuc hién truc tiép dua vao dia chi tinh duoc nén tdc dd nhanh va déng déu dbi
vGi moi phan tir.

2. Mic dau c6 rat nhiéu tng dung & d6 mang c6 thé duoc sir dung dé thé hién moi
quan hé vé cau tric gitta cac phan tir dir liéu, nhung khong phai khong co
nhiing truong hop ma mang ciing 16 & nhitng nhuoc diém ctia né.

Vi du : Xét bai toan tinh da thirc ciia x,y chang han cong hai da thirc sau:
(3x* - xy +y* +2y - X)

+ (x2 + 4xy - y2 +2x)

= (4X2 + 3xy + 2y + X)

Ta biét khi thuc hién cong 2 da thuc ta phai phan bi¢t dugc tung sb hang, phan bi¢t duoc
cac bién, hé s6 va s6 mil.

Pé bicu dién duoc mot da thirc véi 2 bién x,y ta c6 thé dung ma tran: hé s6 ctia s6 hang
x'y! s& duoc Iwu trit & phan tir c6 hang i cot j ctia ma tran. Néu ta han ché kich thuéc cua
ma trn 1a n X n thi s6 mii cao nhat cta x,y chi xtr Iy duogc voi da thirc bac n-1 théi.

0123400—100240001O()OOOOOOOOOOOOO1234VD:V(’yiszr4xy-y2
+2x thi ta s€ st dung ma tran 5 x 5 bicu dién no s& co dang:

Véi cach biéu dién kiéu nay thi viéc thuc hién phép cong hai da thirc chi 1a cong ma tran
ma thoi. Nhung n6 ¢6 mdt s han ché : s6 mii ciia da thirc bi han ché béi kich thudc cta
ma tran do do 16p cac da thirc duoc xur ly bi gidi han trong mdt pham vi hep. Mat khéc
ma tran biéu dién c6 nhiéu phan tir bang 0, dan dén sy 1ang phi bd nho.

Céu tric lvu trir mang trén mot sé ngdn ngir 1ap trinh

Luu trit mdang trong ngon ngir lap trinh C

Hay nhu dé luu trit cac tir khoa ctia ngdn ngit 14p trinh C, ta cling dung dén mot mang
dé luu trir chung.

Vidu 1: Viét chuong trinh cho phép nhép 2 ma tran a, b c6 m dong n cot, thuc hién phep
todn cong hai ma tran a,b va in ma tran két qua 1én man hinh.

Trong vi du ndy, ta s& sir dung ham dé 1am ngan gon hon chuong trinh ciia ta. Ta sé& viét
cac ham: nhap 1 ma trén tr ban phim, hién thi ma tran 1én man hinh, cng 2 ma tran.
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#include<conio.h>

#include<stdio.h>

void Nhap(int a[][10],int M,int N)

{

int 1,j;

for(i=0;1<M;i++)

for(j=0; j<N; j+){

printf("Phan tu o dong %d cot %d: ",1,j);
scanf("%d",&al[1][j]);

}

b

void InMaTran(int a[][10], int M, int N)
{

int 1,j;

for(i=0;1<M;i++){

for(j=0; j<N; j++)

printf("%d ",a[1][j]);

printf("\n");

}

b

/* Cong 2 ma tran A & B ket qua la ma tran C*/

void CongMaTran(int a[][10],int b[][10],int M,int N,int c[][10]){
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int i,j;

for(i=0;i<M;i++)

for(j=0; j<N; j++)
cli]jl=ali][1+bi][j];

}

int main()

{

int a[10][10], b[10][10], M, N;
int c[10][10];/* Ma tran tong*/
printf("So dong M="); scanf("%d",&M);
printf("So cot M="); scanf("%d",&N);
printf("Nhap ma tran A\n");
Nhap(a,M,N);

printf("Nhap ma tran B\n");
Nhap(b,M,N);

printf("Ma tran A: \n");
InMaTran(a,M,N);

printf("Ma tran B: \n");
InMaTran(b,M,N);
CongMaTran(a,b,M,N,c);
printf("Ma tran tong C:\n");

InMaTran(c,M,N);
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getch();

return O;

b

Luwu triv mdng trong ngon ngir lap trinh C#

A}“ray la mot géu trac dir ‘liéu cAu tao b("yiqm(f)t s6 bién duogc goj la nhﬁng phz‘”%n tir mang.
Tat c4 cac phan tir nay déu thudc mot kiéu dir liéu. Ban ¢6 thé truy xuat phan tir thong

qua chi s (index). Chi sb bat dau bang zero.

C6 nhi€u loai mang (array): mang mdt chiéu, mang nhiéu chiéu.

Cu phép :

type[ | array-name;

thi du: int[] mylntegers; // mang kiéu sé nguyén string[] myString ; // mang kiéu chudi
chir Ban khai bio mang c6 chiéu dai xac dinh véi tir khoa new nhu sau: / Create a new
array of 32 ints int[] mylIntegers = new int[32]; integers[0] = 35;// phan tir d4u tién co
gia tri 35 integers[31] = 432;// phan tir 32 c6 gia tri 432 Ban ciing c6 thé khai bao nhu
sau:

int[] integers; integers = new int[32]; string[] myArray = {"first element", "second
element", "third element"};

Lam viéc voi mang (Working with Arrays)

Ta c6 thé tim duoc chiéu dai caa mang sau nh¢ vao thudc tinh Length thi du sau : int
arrayLength = integers.Length

Néu céac thanh phan ctia mang 13 kiéu dinh nghia truéc (predefined types), ta co thé sap
x€p tang dan vao phuong thirc goi 1a static Array.Sort() method: Array.Sort(myArray);

Cubi cung chiing ta c6 thé dao nguoc mang da co nho vao the static Reverse() method:
Array.Reverse(myArray); string[] artists = {"Leonardo", "Monet", "Van Gogh",
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"Klee"}; Array.Sort(artists); Array.Reverse(artists); foreach (string name in artists) {
Console.WriteLine(name); }

Mang nhiéu chiéu (Multidimensional Arrays in C#)
Cua phap :
typel,] array-name;

Thi dy mudn khai bao mot mang hai chiéu gom hai hang ba cot v6i phan tir kiéu nguyén

int[,] myRectArray = new int[2,3];
Ban c6 thé khéi gan mang xem céc vi dy sau vé mang nhiéu chiéu:

int[,] myRectArray = new int[,]{ {1,2},{3.,4},{5,6},{7,8}};// mang 4 hang 2 cOt string[,]

beatleName = {

{"Lennon","John"}, {"McCartney","Paul"},
{"Harrison","George"},

{"Starkey","Richard"} }; chung ta c6 thé st dung : string[,,] my3DArray; double [, ]

matrix = new double[10, 10]; for (inti=0;1<10; i++) { for (int j=0; j < 10; j++)

matrix[i, j] = 4; }

Mang jagged

Mot loai thtr 2 clia mang nhiéu chiéu trong C# 1a Jagged array. Jagged 13 mot mang ma
mdi phan tir 1 mot mang véi kich thude khac nhau. Nhitng méang con nay phai duoc
khai bao timg mang con mét. Thi du sau ddy khai bdo mot mang jagged hai chiéu nghia
13 hai cap [], gdm 3 hang mdi hang 13 mot mang mot chiéu: int[][] a = new int[3][]; a[0]
=new int[4]; a[1] = new int[3]; a[2] = new int[1]; Khi dung mang jagged ta nén st dung
phuong thitc GetLength() dé xac dinh sé lugng cot ctia mang. Thi du sau néi 1én diéu
nay: using System; namespace Wrox.ProCSharp.Basics {  class MainEntryPoint  {
static void Main() { // Declare a two-dimension jagged array of
authors' names string[][] novelists = new string[3][]; novelists[0]

= new string[] { "Fyodor", "Mikhailovich", "Dostoyevsky"};
novelists[1] = new string[] { "James", "Augustine", "Aloysius",
"Joyce"}; novelists[2] = new string[] { "Miguel", "de
Cervantes", "Saavedra"}; //" Loop through each novelist in the array
int 1; for (i = 0; i < novelists.GetLength(0); i++) {
/I Loop through each name for the novelist int j;
for j = 0; j < novelists[i].GetLength(0); j++) {

// Display current part of name

Console.Write(novelists[1][j] + " "); } // Start a new line
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for the next novelist Console.Write("\n"); } }

i

Két qua chuong trinh sau khi chay: csc AuthorNames.cs Microsoft (R) Visual C#
NET Compiler version 7.00.9466 for Microsoft (R) .NET Framework version 1.0.3705
Copyright (C) Microsoft Corporation 2001. All rights reserved. AuthorNames Fyodor
Mikhailovich Dostoyevsky James Augustine Aloysius Joyce Miguel de Cervantes
Saavedra

DANH SACH
Khai niém danh sach tuyén tinh

Danh sach 1a mét tap hop c6 thtr tu nhung bao gdm mdt sé bién dong cac phan tir (x1,
X2, ..., Xn)

néu n = 0 ta ¢6 mot danh sach rong.
Mot danh sach ma quan hé 1an can duoc hién thi goi 1a danh sdch tuyén tinh (linear list).

VD: Véc to chinh 1 mét truong hop dic biét cua danh sach tuyén tinh xét tai mot thoi
diém nao day.

Danh sach tuyén tinh 1a mot danh sach hodc réng (khong cé phan tir nao) hodc c6 dang
(a1, a2, . . ., an) v6i ai (1 <i<n)la cac dir liu nguyén tir. Trong danh sach tuyén tinh
ludn ton tai mot phan tir dau aj, phan tir cubi an. D1 v6i mdi phan tir aj bat ky véi 1 <
i <n- 1 thi co mot phan tir aj+1 goi 13 phan tir sau aj, va véi 2 < i < n thi c6 mot phan
tr aj - 1 goi 14 phdn tir trude ai. aj dugc goi 1a phan tir thir i ctia danh sach tuyén tinh, n
duoc goi 1a do dai hodc kich thude cua danh sach.

M&i phan tir trong danh sach thuong 13 mét ban ghi ( gdm mot hodc nhibu truong
(fields)) do l1a phan thong tin nhé nhat c6 thé tham khao. VD: Danh sach sinh vién trong
mot 16p 1a mot danh séch tuyén tinh ma moi phan tir rng v61 mét sinh vién, n6 bao gom
cac truong:

Ma SV (STT), Ho va tén, Ngay sinh, Qué quén, . . .

Cdc phép toan thao tac trén danh sach :

+ Phép bd sung mot phan tir vao trong danh sach (Insert) .

+ Phép loai bé mét phan tir trong danh sach (Delete).
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+ Phép ghép ndi 2 hoic nhiéu danh sach.

+ Phép tach mot danh sach thanh nhiéu danh sach.

+ Phép sao chép mot danh sach.

+ Phép cap nhat (update) danh séach.

+ Phép sip xép cac phan tir trong danh sach theo tht ty 4n dinh.

+ Phép tim kiém mat phan tir trong danh sach theo gia tri 4n dinh ctia mot trudng nao
do.

Trong d6 phép bo sung va phép loai bo 1a hai phép toan thudng xuyén dugc st dung
trong danh sach.

Tép cling 1a mdt truong hop ciia danh sach no cé kich thude 16n va thuong dugc luu triv
6 b0 nhd ngoai. Con danh sach néi chung thuong duge xtr Iy ¢ bd nho trong.

Bo6 nhd trong duoc hinh dung nhu mot diy cac tir may(words) co thar tu, mdi tir may
ung voi mot dia chi. Moi tr may chira tir 8 ? 64 bits, vi¢c tham khdo dén ndi dung ctia
n6 thong qua dia chi.

+ Cach xdc dinh dia chi cua mot phdn twr trong danh sach: Co6 2 cach xac dinh dia chi:

Céach 1: Dya vao dic ta cua dir liéu can tim . Pia chi nay goi la dia chi tinh dugc (hay
dia chi truc tiép).

VD: Xac dinh dija chi cia cac phan tir trong véc to, ma tran thong qua cac chi sd.

Cach 2: Luu trit cac dia chi can thiét & trong bo nhd, khi can xac dinh s& 1€iy 0 dora. Dia
chi nay dugc goi la con tré (pointer) hay moi noi (link).

Luwu trir ké tiép ciia danh sach tuyén tinh
Luu trit ké tiép 1a phuong phap luu trit sir dung mang mot chiéu 1am cau trac luu trir cia
danh sach tuyén tinh nghia la c6 thé dung mot véc to luu trir Vi voi 1 <i<n de¢ luu trix

mot danh sach tuyén tinh (a1, a2, . . ., an) trong d6 phan tir aj dugc chira & Vi.

Uu diém : Toc @6 truy nhap nhanh, dé thao tac trong viéc bd sung, loai bé va tim kiém
phan tr trong danh sach.

Nhueoe diém: Do sd phan tir trong danh sach tuyén tinh thu’O’ng bién dong (k1ch thude n
thay d6i) dn dén hién tuong lang phi bd nhé. Mit khac néu du trit du roi thi viée bd
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sung hay loai bd mot phan tir trong danh sach ma khong phai 1 phan tir cudi s& doi hoi
phai don hodc dan danh sach (nghia 1a phai dich chuyén mét s6 phan tir dé€ lay cho bo
sung hay tién Ién dé lap cho phan tir bi loai bo) s€ ton nhicu thoi gian

Nhu ciu x4y dung ciu tric dir liéu dong

Vi cac ciu tric dit liéu duoc xay dyng tur cac kiéu co s& nhu: kiéu thuc, kiéu nguyén,
kiéu ky tu ... hodc tir cac cau tric don gian nhu mau tin, tap hgp, mang ... 1ap trinh vién
c6 thé g1a1 quyét hau hét cac bai toan dit ra. Cac dbi tuong dit liéu duogc xac dmh thudc
nhimg kiéu dir heu nay c6 dic diém chung 1a khong thay d6i dugc kich thudc, cau tric
trong qua trinh song, do vay thuong ctng ngat, go bé khién d6i khi kho dién ta duoc
thuc t€ von sinh dong, phong phu. Céc kiéu dir li¢u ké trén dugc goi la cac kiéu dir ligu
tinh.

Vidu:

1. Trong thuc té, mot sb ddi tuong co thé dugc dinh nghia d¢ qui, vi du dé mo ta dodi
tuong "con nguoi" can thé hién cac thong tin toi thiéu nhu :

? Ho tén

? S0 CMND

? Thong tin vé cha, me

Dé bidu dién mot déi‘ tugng c6 nhiéu thanh phan thong tin nhu tr@jn c6 thé s{{ dung ki‘éu
ban ghi. Tuy nhién, ’cén‘lu’u y cha, me ciia mot ngudi cling 1a cac doi twong kieu NGUOI,
do vay vé nguyén tac can phai c6 dinh nghia nhu sau:

typedef struct NGUOI{

char Hoten[30];

int So CMND ;

NGUOI Cha,Meg;

3

Nhung véi khai bao trén, cac ngoén ngtr 1ap trinh gdp khé khan trong viéc cai dat khong
vugt qua dugce nhu xac dinh kich thudce cua doi tugng kiéu NGUOI.

2. Mot s6 ddi tuong dir liéu trong chu ky séng ciia né c6 thé thay ddi vé cau trac,
dd lom, nhu danh sach céac hoc vién trong mdt 16p hoc co thé tang thém, giam di ... Khi
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d6 néu cb tinh dung nhitng cau tric dit liéu tinh da biét nhu mang dé biéu dién nhiing
d6i tuong do 1ap trinh vién phai sir dung nhiing thao tac phirc tap, kém ty nhién khién
chuong trinh tré nén khé doc, do d6 kho bao tri va nhét 1a kho co thé sir dung bo nhd
mot cach cé hi€u qua.

3. Mot 1y do nita 1am cho cac kiéu dit liéu tinh khong thé dap tmg dugc nhu cu cia
thuc t€ 1a tong kich thudc ving nhéd danh cho tat ca cac bién tinh c6 gioi han. Khi cé
nhu cau dung nhiéu by nhé hon ta phai st dung cac cau truc dir liéu dong.

4, Cubi cung, do ban chét cta cac dit liéu tinh, ching s€ chiém vung nhd da danh cho
chung sudt qua trinh hoat déng cuia chuong trinh. Tuy nhién, trong thuc té, c¢6 thé xay ra
truong hop mot dir 1iéu nao d6 chi ton tai nhat thoi hay khong thudng xuyén trong qua
trinh hoat dong cua chuong trinh. Vi vay viéc dung cac CTDL tinh sé khong cho phép
st dung hi€u qua bo nho.

Do vay, nham dap trng nhu cau thé hién sat thuc ban chit cua dit liéu cling nhu xay dung
céc thao tac hiéu qua trén dit lidu, can phai tim cach to chirc két hop dir liéu véi nhimng
hinh thirc méi linh dong hon, c6 thé thay d6i kich thudc, cau tric trong sudt thoi gian
séng. Céc hinh thire t6 chuc dit liéu nhu vay duoc goi la cau tric dir liéu dong. Bai sau
s& gi6i thiéu vé cac ciu trac dir liéu dong va tap trung khao sat cdu tric don gian nhét
thudc loai nay 14 danh sach lién két.
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