LAP TRINH NANG CAO

Bai 4+5+6: Kiéu di liéu mang va xau ky
tw trong C/C++
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Phan 1

Kiéu dir icu mang
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1.1 Khai niém va khai bao

= Mang = D3y cac bién cung kiéu, cung tén, khac chi s6
» Chiso la so ty nhién, luon bat dau tir 0
» L3 gidi phdp cho phép luu trir mot day cac bién twong duong,
thay vi phai chi ra tirng bién mot
= Vay mugn cam hing tir ddy s6 trong todn hoc
= Vidu:
double a[10];
int b[] ={ 1, 2, 3 };
int c[4] ={ 1, 2, 3 };
bool d[2] = { true, false, true };
= Ban chat [a mot day bién:
int c[4] =4{ 1, 2, 3 };
int c[@] = 1, c[1] = 2, c[2] = 3, c[3] = ?;
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1.1 Khai niém va khai bao
= Quy tac:

= Tén mang quy tac d3t nhu tén bién

= Kich c& (s6 phan tlr) dwoc xac dinh ngay khi khai bdo (thuong
phai 13 hang s6)*

= Kich c& khdng thé thay doi
= S8 |[a mdt khoi nhd lién tuc chira cac bién

1000 --— arr

arr[0]

arr[1l]

1008 --.— arr + 2

arr[2]




1.1 Khai niém va khai bao: mét so6 10i hay gip

= Khai bdo khdng chi rd s6 lwong phan tir
= int a[]; => int a[1l00];

= SO lwgng phan tlr lién quan dén bién hodc hang

= int nl1 = 10; int a[nl1]; => int a[10];

= const int n2 = 10; int a[n2]; => int a[10];
= Kh&i tao cach biét v&i khai bao

» int a[4]; a = {2912, 1706, 1506, 1904};

» => int a[4] = {2912, 1706, 1506, 1904};

= Chi s6 mang khéng hop 1é
= int a[4];
= a[-1] = 1; a[l@0] = 0©;
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1.2 Mang nhiéu chiéu

= Mang nhiéu chiéu = nhiéu mang con gidng nhau
= Vidu:
// mang s6 thuc hai chiéu 3 hang x 5 coOt

// ~ 3 mang md0t chiéu 5 s6 thuc
double mang21[3][5];

// mang sO nguyén hai chiéu 3 hang x 4 cot
// chi y cach khdi tao dir 1iéu
int mang22[3][4] = {
{1, 2, 3, 41},
{5, 6, 7},
{ 8, 9, 10 }
}s5
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1.2 Mang nhiéu chiéu

= Cling nhu mang mot chiéu, trinh dich C/C++ b6 tri cac
bi€n nam lién ti€p thanh mot khéi trong bd nhé
int mang22[3][4] ={ 1, 2, 3, 4, 5, 6 };

columns
0 1
;
§ P 1 O, a l; 1] Row-Major
2 ﬂﬂ&iﬁ‘\mrow Mapping
a[0][0] [ 201 | &[0 | &[] | a0l [ a2 |

Main Memory
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1.3 Mang vs Vector

Mang

= CU phap don gian

= Khdng can thu vién ngoai

= SO phan t& c6 dinh

= Khéng thé cd mang 0 phan t&

= Khéng cé ham bé tro

= Khéng thé trad vé tir ham

= Khong an toan khi st dung
trong ham (thay déi gia tri)

= Khéng thé gan cho nhau

= Phai gan gia trj trng phan tur
khi sao chép mang

Vector

= CuU phap phtrc tap hon

= Can thu vién bén ngoai

= C4 thé thay doi s6 phan tir

= Cothé cé 0 phan ti

= Nhiéu phwong thic ho tro

= Céthé trd vé tir ham

= An toan khi si* dung trong
ham (khéng thay doi gia tri)

= C6 thé gan cho nhau

= Dung phép gan bién khi sao
chép vector



1.4 Ham vo1 tham s ki€u mang

#include <iostream>
#include <vector>
using namespace std;

typedef int Mang[100];

void change(Mang x) {
x[0] = 10;
}

int main() {
Mang a = { 3, 2, 1 };
cout << a[@] << endl;
change(a);
cout << a[@] << endl;

// dinh nghia kiéu mang

// khdi tao 3 phan tu dau
// in ra 3

// db6i a[@] thanh 10

// 1n ra 10
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1.5 Vong lap pham vi

= Pay la cy phdp xuat hién tir ban C++11 (2011)
Hau hét cac trinh dich C/C++ md&i déu ho tro ci phap nay

Hién Dev-C++ dang dung C++98, cd chinh phién ban Ién
mdi bang option sau: menu => Tools => Compiler Options

GO vao ndi dung dong
“-static-libgcc -std=c++11"

Bat danh dau tick nhuw hinh bén
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Compiler set to configure
TDM-GCC 4.9.2 64-bit Debug v de| o Ei

i General | Settings Directories  Programs

[] Add the following cormmands when calling the compiler:

Add the following commands when calling the linker:

-static-libgee -std=c++11

X Concel
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1.5 Vong lap pham vi

= Tiéng Anh: range-base for loop
= MOt ciu tric for méi
= Nhiéu ngdn ngir d3 c6 (goi la vong foreach)
= Vi du: in phan ti&r cla mang mot chiéu
int a[5] ={ 1, 2, 3, 4, 5 };
for (int i : a)
cout << 1i;
= /i du: in phan tl cia mang nhiéu chiéu
double mang21[3][5];
for (auto & x : mang2l) {

for (auto & y : x) cout << y <« " ";
cout << endl;
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1.6 Cac bai toan co ban vo1 ki€u mang

= Nhiéu dang, s&r dung rat nhiéu trong cudc song
= Danh sach diém s6, sinh vién,... => mang 1 chiéu
= Am thanh s6 héa => mang 1 chiéu
* Hinh anh s6 héa => mang 2 chiéu
= D{ liéu tai nguyén, dat dai, khong gian,... => mang 3 chiéu

= Nhip / xuat dit liéu kiéu mang

= Tim kiém theo dac trung

= Tim kiém nhanh

= Sap xép theo tiéu chi

= Thay thé, tinh toan trén dir liéu
= Sao chép, ghép ndi, thong ké...



1.6 Cac bai toan co ban vo1 ki€u mang

= Thu vién <algorithm> cung cap mot sé thuwong dung cho
cac van dé co ban
= V&i day thong thuong
= sort: sap xép mot day
= find: tim kiém trong day
= V&i day da sap ting dan
= binary _search: kiém tra xem cé phan t& trong doan ting dan
hay khong
= lower_bound: trd vé vi tri cha phan t&r dau tién khéng bé hon
phan tlr can tim
= upper_bound: tra vé vj tri cia phan t& dau tién Idn hon phan
tlr can tim
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Phan 2

Kiéu xau ki tu
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2.1 Khai niém va khai bao

= MOt ki tu:
= 1 byte, char (-128...127) hoac unsigned char (0...255)
= Kiéu dit liéu sé nguyén
= Viét trong cdp ngodcdon: 'a’ 'x' '&’
» Hodc viét gia tri m3 cua chi
» Tirc la hai cach viét dudi day hoan toan nhu nhau:
char a = 97;
char a = 'a’;
* Han ché&: m3 hdéa ma ASCI|
* Trong cac phién ban mai C/C++ cd kiéu dit liéu wchar dé m3
hoa unicode
= Mang ki tu: nhu mang cac s nguyén
char a[3] = {'a','b"', 70 };
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2.1 Khai niém va khai bao

= Xau ki tu = day ki tu + ki tu 0 két thuic

char bulal] = "Bula Fiji”

B

u

1

a

\O

char bulall5]

“Bula Fiji”

|10 element=

15 elements

B

u

1

a

F

1

J

1

W0

_Z,f’

= Pay la quy tac danh dau clia C/C++:
= X3u ki tu két thac bai ki tw O (ki tw cd m3 0 # 56 0)
= PO dai cla xau ki tuw khong tinh ki tw 0 nay
= B nhé& dé lwu xau ki ty thi can

= Thi

char a[3] = {'a','b', 70};

all] = ©;
cout << a;
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2.1 Khai niém va khai bao

= Cac cach khai bao dudi day la nhu nhau:
char str[4] = "C++";
char str[] = {'C',"'+',"'+"','\0"'};
char str[4] = {'C',"'+','+',"'\0°};

= Kiéu size t = unsigned int, la ki€u di liéu chuyén
dung dé biéu dién kich c& khi lam viéc v&i b nhé va kich
c& cac bién
= Phép todn sizeof (X): tra vé kich c& cua X
= X c6 thé la mét biéu thirc
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2.2 Cac phep toan trén xau ki tu

= Thu vién <cstring> (string.h): nhiéu ham kiéu xau ki ty
= strlen
= strcpy
" strdup
= strlwr/strupr
= strrev
= strcmp/stricmp
= strcat
= strstr

= Tra clru: http://www.cplusplus.com/reference/cstring/

= Cac ham cua cstring st dung con tro (sé dugc hoc & phan
sau): char array = const char *
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http://www.cplusplus.com/reference/cstring/

2.3 Cac bai toan co ban vo1 ki€u xau ki tu

= Nhap dir liéu
= cin.get(str, max_length);
= Xuat dir liéu
= X ly di¥ liéu chuoi:
= Tim kiém
* Tim ki€m chinh xac
* Tim ki€ém gan dung
= So sach
* So sanh chinh xac
* So sanh bo qua nhitng dac trung ngdn ngir
* So sanh gan dung
* Thong ké
* Phat hién tuvong quan
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2.4 Xau ki tu vs Chuoi (string)

Chuoi

Xau ki tw

Kiéu di¥ liéu san cé clia C/C++
Cu phap tuvong déi don gian
Khéng can thu vién ngoai
Ham bé trg dung con trd
Khdng thé tra vé tir ham
Khong an toan khi str dung
trong ham (thay déi gia tri)
Khdng thé gan cho nhau

Phai gan gia trj tirng phan t&
khi sao chép mang

Kiéu di¥ liéu clia thu vién std
Cu phap twong doi don gian
Can thu vién bén ngoai
Nhiéu phuong thire ho tro
CO thé tra vé tir ham

An toan khi sir dung trong
ham (khéng thay doi gia tri)
Cé thé gdn cho nhau

Dung phép gan bién khi sao
chép string



Phan 3

Bai tap
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Bai tap v€ mang

1.Viet ham lonhon nhan dau vao 1a mang a, s6 phan tu
n va so thuc d, ham trd vé so luong phan tu I6n hon d

2 Viét ham solonhon nhan dau vao 1a mang a, s6 phan
ti n va so thuc d, ham tra vé vi tri dau tién cua phan
tlr 16n hon d trong mang a, tra vé -1 néu khéng co

3.Viét ham phantich nhan dau Vao la mang a, s6 phan
t& n va so m, ham trd vé true néu m cé the phan tich
thanh tong 3 so trong a, ngudc lai trd vé false.

4.C6 thé cat day bat ky thanh cac diy con ting dan, vi
du (1,3,2,4,5) = (1,3), (245) hoac (1 3), (24) (5)
Viét ham chianho nhan dau vao 1a mang a va so phan
t& n. Sau dé in ra cach cat co it ddy con nhat.
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Bai tap vé xau ki tu

1. Tim hiéu thém mét s6 ham khac nhu:
= Dbi xau thanh so: atoi, atol, atof
= Do s6 thanh xau: itoa, Itoa, ultoa
* Tach xau: strtok
2 Viet cac ham nhan vao mot xau ki tu va trd vé xau ki
tu tuong tng (khong thay ddi chudi ban dau):
= Cac ki tu thanh ki tu thudng (giéng striwr)
= Cac ki tu thanh ki tu hoa (gidng strupr)
= Cac ki tu dau tién moi tir thanh ki tu hoa
= X6a khodng trang thira & dau va cudi xau (khodng trang
dugc hinh thanh bai ki tu space — 32 hodc tab — 9)
= Chuan héa chudi (x6a khodng trang thira)
= X6a cac ki tuy khong phai chit s6, gach dudi, cham va phay

TRUONG XUAN NAM 24



Bai tap vé xau ki tu

1.Viet ham wordcount nhan vao mdt xau ki tu s va trd
Vé sO tUr trong xau ki tu do.

2 Viet ham wordmax nhan vao mot xau ki tu s va trd vé
d6 dai tir cé chiéu dai I6n nhat dong thsi in ndi dung
tu d6 ra man hinh.

3.Viét ham sort2 nhan vao m6t xau kl’ tu's, trong xau s
chi cé cac chif cai va chit s, ham sap xep lai nOI dung
cla s Sao cho cac chu cai don het vé dau chudi va cac
chit s6 don hét vé cudi chudi nhung gili nguyén thi tu
tuong doi gitfa ching.

Vi du: "k1j2h31k" => "1231kjhk"
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