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B .61 M6 pAU:

- Chuyén dé nham gidi nhitng kién thitc co ban, cac yéu tb can c6 trong 1 chuong trinh C++ va cach cai dit. Tac gid sé tranh
giai thich hay di qua sau vao phan chi tiét nham gitip ngudi doc dé tiép can va mang tinh ing dung thurc té cao hon.

Cau tric chuong trinh

INE Cac kiéu dit liéu

e Trong mot chuong trinh C++ thuong st dung rat nhiéu kiéu dit liéu, nhung dé bat dau thi chuing ta cAn chi y dén cac
kiéu dit liéu sau: int, long long, double, char, string. C6 thé tham khao doan code sau dé hiéu hon vé cach khai bao bién
ctia ting kiéu du liéu.

1 #include <iostream>

2l using namespace std;

4 int main()

5| {

6 int a = 10; // int dung d& luu tri 1 sé nguyén

7 long long b = 10000000000; // long long ciing tudng tu véi int nhung c6é thd
8 luu s6 8 gia tri 16n hon

9 double ¢ = 0.77; // double dung dé& luu sé thuc

10 char d = °q’; // char dung d& luu 1 kj tu

11 string e = "xin chao"; // string dung d& luu 1 chudi gdm nhidu kj tu
return O;

i

e V6i méi kiéu dit liéu déu c6 1 gidi han riéng:

Kiéu Bit Gié6i han
char 8 —128 dén 127
unsigned char 8 0 dén 255
int 32 | —2,147,483,648 dén 2,147,483, 647
unsigned int 32 0 dén 4,294,967,295
long long 64 —203 dén 29 — 1
unsigned long long | 64 0dén 2604 —1
float 32 —3.4 x 10% dén 3.4 x 10%®
double 64 —1.7 x 10%% dén 1.7 x 103%

Cac cau 1énh va biéu thic (bi€u thiic so sanh, if, while, for)

M Biéu thic so sanh

Trong C++ cti phap dé so sanh bao gdm
eabang b:a ==

eakhacb:al=b

eabéhonb:a<b

eaglénhonb:a>b

e abé hon hodc bang b:a <=b

e 216n hon hodc bang b:a >=b



e Céc biéu thic diéu kién:
o Biéu thitc AND (VA): <diéu ki¢n 1> && <diéu ki¢n 2> sé dting (tra vé true) khi thda ca 2 diéu kién.
o Biéu thitc OR (HOAC): <diéu kién 1> | | <diéu kién 2> sé dting (tra vé true) khi thda 1 trong 2 diéu kién.

o Biéu thitc NOT: /<diéu kién> sé tra vé true khi <diéu kién> sai.

B Cau lénh diéu kién (if)
e if 1a mot cau 1énh diéu kién trong C++ dé lua chon thuc thi hodc bé qua 1 1énh bé“mg cach kiém tra diéu kién c6 thda.
e Cu phap dugce str dung c6 dang:

if (didu kidn) {

// thyc hié&n cdu 1lénh

e Bén trong diéu kién sé 1a mot phép so sanh dé kiém tra tinh diing dan ctia diéu kién dé, vi du:

// kiém tra a c6 bing 3 hay khéng

if (a == 3) {
// xudt ra ding

e Ngoai ra con ¢6 cd phép if...else dugc dinh nghia 1a néu khong thda diéu kién nay thi ta sé thuc hién 1 cau lénh khéc, vi

du:
// kidm tra a cé bing 3 hay khdng
if (a == 3) {
// thuc hién khi "a == 3" ddng
}
else {
// thuc hién khi "a == 3" sai, tidc 1a khi "a != 3"
}

e Cti phap cudi ciing can nhd trong cau 1énh if chinh 1a else if. Hiéu don gian 1a thay vi else sé ngay lap tic thuc hién cau
lénh con lai, thi else if lai can phai thoa 1 diéu kién méi thuc hién dugc, vi du:
// kiém tra a c6 bing 3 hoic bing 5 hay khdéng

if (a == 3) {

// xuit ra ding, a = 3

}
else if(a == 5) {
// xuét ra ding, a = 5
}
else {
// xuit ra sai
}
B Vong lap while

e Vong lap trong C++ sé thyc hién 1ap di lap lai cac cau lénh mién sao diéu kién dat ra van con thoa.

e Vong lap while ¢6 ca phap nhu sau:

while (didu kién) {
// thyc hié&n cdu 1lénh

e Ngay khi diéu kién trd nén sai, chuong trinh 1ap tirc chuyén téi dong sau vong lap.

e Dé hiéu hon, c6 thé tham khao vi du sau:



1 // dém tu 1 téi 10

2 int dem = 1;
while (dem <= 10) {
4 cout << dem << " "; // xudt ra bién dém hién tai
5 ++dem;
6 }

7 // sé& xudt ra: 1 2 3 456 7 8 9 10

W Vong lap for
e Vong lap for 1a 1 cach viét toi wu va tién lgi hon ctia vong 13p while, vy nén vé ban chét thi van gitt nguyén tu tudng lap
lai.
e Diém khéc biét ctia vong for chinh 1a c6 ton tai thém 2 ct phap gitip khdi tao va ting/gidm bién dém theo mot cach nao
do.
e Cu phép dugce str dung la:
for (<khdi tao bidn>; <didu kid&n>; <ting / giam bién>) {

// thyc hié&n cdu 1lénh
}

e Dé hiéu r6 hon, ta sé viét lai chuong trinh dém tir 1 dén 10 bang vong for:

1 // dém tu 1 t8i 10

2 for (int dem = 1; dem <= 10; ++dem) {

3 cout << dem << " "; // xudt ra bién dém hién tai

4 }

5 // sé& xudt ra: 1 2 345 6 7 8 9 10

e Ta c6 thé dé dang nhan thay viéc viét vong for nhur nay sé tién hon vong while trong 1 s6 trudng hgp nhat dinh.

e Luu y: Bién dugc khdi tao trong vong for khong mang tinh cuc bo, dong nghia véi viéc khong thé truy cap né bén ngoai
vong for.

IR Ham

M Tong quan vé ham

e Trong C++ va da s6 nhitng ngoén ngi 1ap trinh hién dai khac, ham (function) 1a mot day cac cau lénh c6 thé sit dung lai
nhiéu 1an & nhiéu vi tri khic nhau trong chuong trinh. Mot ham thuong dugc tao ra dé thuc hién mot cong viéc cu thé
trong chuong trinh.

e Moi chuong trinh C++ déu c6 it nhat mot ham, ham Ay tén 1a main(). Mot chuong trinh trong C++ sé duoc bat dau tu
dong code dau tién cia ham main, va két thiic bang dong code cudi ciing ctia hAm main.

e Mot ham trong C++ sé ddm nhiém mot chiic ning cu thé trong chuong trinh, nhu 1a ghi nhan input, xuat ra output hay
xtt ly cac phép toan.

e Cu phap khai bdo ham trong C++:

|| <kidu trd v&> <tén ham>([<danh sé&ch tham s6>]) {

2 <cidc cdu lénh>

return <gia tri>;

e Trong do:
o <kiéu tra vé> 1a kiéu di liéu ma ham trd vé, néu ham khong tra vé gid tri thi kiéu tra vé 1a void.
o <tén ham> 1a tén ctia ham dé c6 thé truy xuat va sit dung trong chuong trinh.

o [<danh sach tham s6>] 1a danh sach céc gid tri c6 thé dua vao ham, danh séch nay c6 thé khong cé.



o <cac cau lénh> 1a cac cau lénh ma ham sé thuc thi néu dugce goi.
o return <gia tri>; 1a cAu lénh tr vé gia tri, cAu Iénh nay chi ton tai khi ham khong phai la ham void.

e Vi du mot chuong trinh C++ c6 ham main() va ham hello():

#include <iostream>

2l using namespace std;

// Khai b&do ham hello

5. void hello () {

8

9

1

4

6

cout << "Hello™"7";

}

int main() {
// Goi ham hello
hello ();

return O;

e Trong chuong trinh trén, ham main da goi ham hello(). Trong ham hello() c6 cau lénh xuat ra thong diép “Hello ” nén ta
thay dong chit nay trén console.

e Ham hello khong hé tra vé bat ki gid tri gi nén kiéu trd vé ctia ham nay 1a void.
W Gia tri tra vé
e Trong C++, ham c6 thé xit ly nhiing gia tri va tra vé gia tri da dugc xt ly.

e Néu ham ctia C++ ¢6 kiéu trd vé khac void, thi sé c6 mot gia tri dugc tra vé thong qua cau 1énh return.

e Vi du mét chuong trinh nhap vao tén nguoi dung va xin chao:

#include <iostream>

2l using namespace std;

5. // Ham nhdp vao va trd vé tén ngudi dung.

string getName () {

cout << "Enter your name: ";

string name;

getline (cin, name);

return name; // C&du 1l&nh trad vé tén ngudi dung.

// Ham chao ngudi dung.
void welcome(string message, string userName) {
cout << message << " " << userName;

int main() {
string name = getName () ;

welcome ("Hello", name);

return O;

e Trong chuong trinh trén, ham getName() nhan tén nguoi dung tit ban phim va trd vé tén ngudi dung. Bién name trong
ham main() sé chita gia tri dugc trd vé tir ham getName(). Va ham hello() sé nhan théng diép chao ming va tén nguoi
dung tir getName() dé chao nguoi dung.

e Luu y: néu ham c6 kiéu trd vé khac void nhung khong c6 cau lénh return, compiler c6 thé bao 16i hodc warning. Néu
compiler khong bao 16i thi khi chay ham sé tra vé gia tri rac.



Thu vién chuian C++ (STL)

e Thu vién la nhitng doan ma gom cac chirc ndng, phuong thitc c6 sdn dé thurc hién nhitng nhiém vu cu thé. Thu vién gdm
cac ham, kiéu dit liéu,... thong dung dugc dinh nghia sén gitip viéc viét code nhanh va tién lgi hon. Thu vién gitip nguoi
viét ma khong can bd ra cong stic thuc hién cac chirc nang phé bién nhu sap xép mang, tim kiém,... Tit d6, han ché 16i va
code dugc viét nhanh hon rat nhiéu.

e Thu vién chuan (STL - Standard Template Library) trong C++ 1a mot cong cu manh mé trong viéc viét ma véi C++. Thu
vién nay chita nhitng kiéu d liéu cuc ki phd bién va manh mé, cdc ham c6 sén toc do cuc nhanh va chudn xac. STL ¢6 thé
cung cAp cac chirc nang tir x1 ly chudi t6i sinh s6 ngdu nhién, cac cau tric di liéu phic tap duge don gian héa con vai
dong code trong chuong trinh, cac phép toan phtuc tap thanh nhiing 16i goi ham co ban.

e Cu phap khai bao thu vién trong C++:

1 #include <tén thu vién>

e Thu vién iostream: Thu vién nay cung cap cac phuong thitc cho viéc nhap xudt véi chuong trinh, thao tac véi file. Giap
lam don gidn héa qua trinh nhap xuéat d liéu. Cac thanh phan trong thu vién nay phdi ké dén nhu cin, cout, cerr,
freopen,...

e Thu vién algorithm: Cung cép cac thuat toan thong dung nhu binary search, sort, find,... Thu vién nay rit ngan chuong
trinh dang ké bdi cac thuat toan théng dung chi can mot cau 1énh goi ham dé st dung. Ngoai ra cac thuat toan ctia thu
vién nay duoc cai dat chuan xac nén c6 thé dam béo tinh dang tin ciy cta chuong trinh. Cac ham thong dung trong thu
vién nay la sort(), binary_search(), upper_bound(), lower_bound(), find(),...

e Thu vién cmath: La thu vién gitip thuc hién cac phép toan s6 hoc, thuc hién cac phép toan phuic tap nhu can, liy thira,
logarithm,... Nhitng phép todn kha kho cai dat trong 1ap trinh va phd bién déu nam trong thu vién nay. Cac ham thong
dung trong thu vién nay gom: sqrt(), log2(), pow(),...

e Thu vién bits/stdc++.h: Khi khai bao thu vién nay trong chuong trinh, toan bd thu vién ctia STL sé dugc tu dong thém
vao chuong trinh. Thu vién nay chi hoat dong vdi compiler GNU MinGW.

e Ngoai nhitng thu vién ké trén, con rat nhiéu thu vién c6 san trong C++ nhu set, map, iomanip, random, vector, array, queue,
list, deque, bitset, complex,...

Input/Output
cin, cout, cerr

e Cin va cout la 2 cau 1énh dugc thém vao trong C++ nham phuc vu thao tac input va output

e D€ c6 thé nhap vao 1 dang di liéu, ta sit dung cin, di kém véi d6 1a toan t (»), vi du:

1| #include <iostream>
2 using namespace std;
3 int main ()
1| {
5 int a;
cin >> a; // nhdp vao 1 sb
7 string s;
8 cin >> s; // nhap vao 1 chudi

string t;
10 getline(cin, t); // nhdp vao 1 ddong, thudng sd dung khi ta can nhdp 1 chudi cé chié#a ddu cach ’

11 return O;

e Nguogc lai véi cin 1a cout. Cau lénh cout di kem véi toan tit («) gitp ching ta xuat ra cac dit liéu. Ngoai ra cac ban con phai
nhd 1 vai ci phdp nhu "\n"la xudng dong (hodc endl, nhung trong 1ap trinh thi ddu khong khuyén khich str dung vi tbc
dd chdm hon), xem vi du sau:



1

2

#include <iostream>

using namespace std;

int main ()

5| {

)

// Chudng trinh xuit ra s tudi ctha An va Binh

string ten = "An";

int tuoi = 10;

cout << ten << " " << tuoi << " tuoi \n"; // Output: An 10 tuoi, sau d6 xudng dong
ten = "Binh";

tuoi = 15;

cout << tem << " " << tuoi << " tuoi \n"; // Output: Binh 15 tuoi

return O;

e Luu y rang ta hoan toan c6 thé gdp cac cau lénh cin/cout:
int a, b;

cin >> a; cin >> b;
cout << aj; cout << b;

e Thanh céc cau 1énh ngan gon hon:
int a, b;

cin >> a >> b;
cout << a << b;

e Ngoai ra con mot kiéu xuat dix liéu duogc goi la cerr, sé xuat ra lu6ng stderr. Cach st dung y hét nhu cout, nhung thuong
dugc dung dé debug vi trong trudng hop quén xda cerr thi output van khong bi &nh hudng.
WAl Fast 1/0

e Trong lap trinh thi du, téc do 1a 1 yéu to quyét dinh. Vay nén viéc stt dung cin/cout sé c6 thé &nh hudng khi né chay
cham hon printf/scanf kha nhiéu. Nhung ta c6 thé cai thién diéu nay bang fast I/O qua cau lénh sau:

#include <iostream>

using namespace std;

int main ()

504

ios_base::sync_with_stdio (0);
cin.tie (0);
return O0;

}

Nhép xuat véi file
e Trong lap trinh thi diu, nhiéu khi dé bai sé yéu cau thi sinh nhap xuét vdi file. Nén

freopen

e freopen() 1a ham duy nhét trong C++ dé thay déi hoan toan hudng ctia ludng nhap xuat. Nghia 1a freopen() c6 thé dinh
huéng chuong trinh tir nhap hoan toan véi ban phim thanh nhap xuat hoan toan véi file. Ham nay nam trong thu vién
iostream.

e Trong C++, cout sé hoat dong qua stdout va cin sé hoat dong trén stdin. Néu ta cho stdin va stdout trd thanh mot file thi
cin, cout nghiém nhién nhan input, xuat output thong qua file.

e Ham freopen() dugc khai bao véi cac tham s6 nhu sau:
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FILE* freopen(const char* filename, const char* mode, FILE* stream);

e Ham nay trd vé mot con tr6 kiéu FILE. Tuy nhién trong bai viét nay, ta sé khong st dung tdi gia tri trd vé ctia né.

a7

o filename la tén file ma ta mudn md dé nhap/xuat. VD: “input.inp”, “output.out”

“"_ 1 7

e mode 1a tén ché do md file, trong bai viét nay, ta chi quan tdm t6i mode “r” va “w”.
o “r”: viét tat ctia read, 1a ché do doc file. Néu file chua ton tai thi sinh 16i.
o “w”: viét tat ctia write, 1a ché do ghi file. Néu file da ton tai thi ndi dung ctia file sé bi x6a sach hoan toan. Néu file chua
ton tai thi tu dong tao file y.

e stream la ludng dit liéu can géan vdi file d6. Vi du ta mudn doc file vdi cin thi stream ltic nay sé 1a stdin, néu mudn ghi file
vdi cout thi stream sé€ la stdout.

e Hay néi cach khéc, chiing ta c6 ca phap khai béo file nhap xuat nhu sau:

freopen("<tén file input>", "r", stdin);
w", stdout);

freopen("<tén file output>",
e Vi du vé nhap/xuét file véi freopen():
o Gia str ta c6 file input.inp & cing moét folder vdi file exe. Noi dung cua file input.inp nhu sau:

HSG_VNU-HCM

o Va néi dung file code main.cpp nhu sau:

#include <iostream>

using namespace std;

int main() {
freopen("input.inp", "r", stdin); // Gan file input.inp cho cin v8i mode r (doc file).

n

freopen("output.out", "w", stdout); // Gan file output.out cho cout véi mode w (ghi file).

// Lac nay cin d& dudc gan thanh file input.inp nén cin sé doc file input.inp
string school;

cin >> school;

// cout d& dudc gan vdéi file output.out nén cout sé ghi vao file output.out

cout << "Your school is: " << school;

o Sau khi chay chuong trinh, file output.out dugc tao nho ché a6 “w” va c6 noi dung nhu sau:

Your school is: HSG_VNU-HCM

e Tom gon lai, freopen() gitp ta thay vi cin, cout v6i console thi thao tac cin, cout sé€ dugc thuc hién vdi file dugc chon.

Doc hét file (while(cin » str))

e Khi st dung cin véi file, néu cin duge dat lam diéu kién ctia vong 1dp while thi cin sé doc lién tuc cho dén khi hét file.

e Gia st ta c6 file input.inp nhu sau:

this is a sentence.

e Vi du cach st dung while(cin » str)

#include <iostream>

using namespace std;

int main() {



freopen("input.inp", "r", stdin); // Gan file input.inp cho cin v8i mode r (doc file).

string str;
// Nhap ting tu tli file input.inp cho td&i khi hét file
while (cin >> str) {

cout << str << endl;

o Két qua nhan dugc sau khi chay code la:

this

is

3 a

sentence.

e Vong lap while sé tir dong dirng khi cin dat dén cubi file. Va méi 1an cin ta nhan dugc mot tir trong file input.inp nén cac
tir & trong output ctia ta duge cadch nhau béi ky tu xuéng dong (endl).

e Ngoai cin, ta ciing c6 thé dung getline(cin, str) lam diéu kién cho vong 1dp while, ldc nay thay vi nhan dugc str 1a ting ti,
ta nhan dugc str 1a tirng dong trong file. Vong lap lic ndy ciing sé tu dong ngiing khi doc tdi cudi file.
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