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LOI MG DAU

e Viéc doc xuat dit liéu 6 file rat quan trong trong lap trinh néi chung. Trong 1ap trinh thi dau, viéc thanh thao cac ky ning
thao tac file con 1a lgi thé 16n, gitp ta tu cht dong kiém tra dugc bd code ctia minh. Ta ¢6 thé gidm thiéu nhitng sai s6t
trong ltc lam bai xudng mtrc t6i da chi nhd vao viée tu sinh test va tim ra nhiing test sai. Vay ky thuat sinh test la gi, liéu
n6 c6 kho dé thuc hién khong, bai viét hom nay sé chia sé va gitip cdc ban 1am cht né § ngon ngtt C++.

e Bai viét nay chi dé cap dén nhitng khai niém, kién thirc co ban vira du dé ngudi doc tiing dung vao cong viéc thao tac véi
file trong C++. Céc tac gid sé cd gang khong di qua sau vé mat k¥ thuat cling nhu chi tiét cach hoat dong dé khién cho bai
viét dé tiép can nhat c6 thé.

THAO TAC TREN FILE

Ham freopen()

e Ham freopen() thuong dugc st dung trong cac bai tap 1ap trinh thi dau (CP) can sy tuong tac (doc/viét) gitta code véi
file. Mot trong nhiing ing dung phd bién nhét ctia ham chinh 1a chitc ning “diéu hudng” cin, cout (nhap xuat chudn ti
terminal) thanh nhap, xut vao file dugc chi dinh.

e Ham freopen() thudc thu vién <cstdio> (ndm trong thu vién chuan STL C++).

e Cu phap ham:

o filename (chu6i): Tén file ma ham sé mé.

o mode (chudi): Khai bao ché do truy cap cta code vao file.

FILE *freopen(const char* filename, const char* mode, FILE* stream)

MOT SO MODE CO BAN TRONG HAM FREOPEN()
Mode Y nghia File ton tai File khong ton tai
“r” Mode nhap / doc tir | Doc tir dau file Loi
file
“w” Mode ghi / xuat dé ra | X6a tat cd ndi dung trong file | Tao 1 file méi (trdng) c6 tén
file ngay khi md file va bat dau viét. | “filename”, chung folder véi file
".cpp’.
“a” Mode ghi / xudt ra | Khong tic dong dén ndi dung | Tao 1 file mdi (tréng) c6 tén
cudi file da c6 san. Bat dau viét/chéennodi | “filename”, chung folder véi file
dung vao cudi file. ".cpp’.

o stream: Ludng nhap xuat dugc stt dung dé doc/ghi vao file. Thong thuong, dé doc tir file “read.txt” bang cin va in ra
file “write.txt” bang cout, ta sé lam nhu sau:

freopen("read.txt", "r", stdin); //stdin 1la stream nhép chudn

freopen("write.txt", "w", stdout); //stdout 1la stream xudt chuin

o Két qua tra vé: FILE*. Trong pham vi bai viét sé khong dé cap chi tiét cach sir dung két qua tra vé nay.

e Cach hoat dong: Trudc hét, freopen() dong file/ludng nhap xuat dang dugc md bai stream, va sau dé md file duoc chi
dinh béi filename & ché d6 mode (file phai nam chung folder véi code .cpp da goi ham freopen). Cudi cting, ham sé gan file
v6i ludng nhap xuat stream.



Vi du 1: Poc 1 s6 nguyén duong n va n s6 nguyén duong ti file “sum.inp”, xut ra tong ctia n s6 nguyén duong do6 ra

file “sum.out”.

sum.inp sum.out
4 20
3674

1| #include <bits/stdc++.h>

2l using namespace std;

1 int main() {
5 freopen("sum.inp", "r", stdin);
6 freopen("sum.out", "w", stdout);

8 int n;

9 cin >> n;

11 int sum = O0;

12 for (int i = 1; i <= n; i++) {
13 int x;

14 cin >> x;

15 sum += Xx;

18 cout << sum;

20 return O;

V6i test mau trén, doan code trén sé 1an luot doc vao cac sb6 4 3 6 7 4 tu file sum.inp va in ra file sum.out s6 20.
Vi du 2: Doc 1 sb a tir file “a.inp” va 1 56 b tu file “b.inp”, xuét ra téng 2 s6 d6 vao file “sum.out” va hiéu 2 s6 vao file
“diff.out”.

a.inp b.inp sum.inp diff.out

100 1 101 99

| #include <bits/stdc++.h>

2l using namespace std;

1 int main() {
5 int a, b;

6 freopen("a.inp", "r", stdin);

7 cin >> a;
"

8 freopen("b.inp", "r", stdin);

9 cin >> b;

11 freopen("sum.out", "w", stdout);

12 cout << a + b;
13 freopen("diff.out", "w", stdout);
14 cout << a - b;

16 return O0;

Object fstream

e Khai niém (data) stream: La luf)ng dit liéu vao vara cia 1 chuong trinh C++, chéng han nhu luéng dir liéu doc tir cin hoac
ludng dt liéu ghi ra tir cout.
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B Ifstream & ofstream

o Ifstream va ofstream déu 1a cac data stream class. Object (c6 thé hiéu nhu bién) ctia 2 class ndy, tuong tu nhu cin va cout, la

cac data stream object, c6 chirc ning doc va ghi di liéu vao/ra tir ludng duoc chi dinh sén:

o cin c6 chitc nang doc di liéu tir ludng nhap chuan (stdin).

o cout ¢6 chirc nang doc dit liéu tir ludng xuat chuan (stdout).

o Object ctia 2 class ifstream, ofstream lan lugt c6 chic nang doc, ghi di liéu ra file stream (ludng nhap xuét file) dugc chi

dinh.

e Viéc nhap/xuét dit liéu bang data stream object thuong dugc thuc hién bang operator « hodc ».

Str dung vi du 1 & phan trén, ta c6 thé code nhap xuét file bang ifstream va ofstream nhu sau:

#include <bits/stdc++.h>

using namespace std;

int main() {
ifstream in("sum.inp");

trd dén file sum.inp*/

ofstream out("sum.out");

, trd dén file sum.outx*/

int n;

in >> n; //DPoc dit 1iéu bing operator ">>"

int sum = O0;

for (int i = 1; i <= n;
int x;
in >> x;

sum += X;

out << sum; //Ghi dit 1iéu bing operator "<<"

/*Tao object mang tém ’in’

/*Tao object mang tén

thudc class ifstream (cé chic ndng doc di 1liéu),

’out’ thudc class ofstream (c6 chic nang ghi dit 1lidu)

in.close(); /*Déng file stream dang dudc md bdi ifstream object

dp trinhx/

out.close();

return O;

Ta cting c6 thé code vf du 2 & phan trén nhu sau:

#include <bits/stdc++.h>

using namespace std;

int main() {

int a, b;

ifstream in; /*Khai b&do object

*/

ofstream out; /*Khai bdo object

out ’*x/

in.open("a.inp"); /*Trd ’in’ dén file a.inpx*/

in >> a;
in.close () ;
in.open("b.inp");
in >> b;

in.close () ;

out.open("sum.out");
out << a + b;

out.close();

’in’.

Day 1a

thudc class ifstream, chua chi dinh file

1 théi quen tdt trong 1

.
stream cu thé cho ’in’

’out’ thudc class ofstream, chua chi dinh file stream cu thé cho



19 out.open("diff.out");

20 out << a - b;
21 out.close();
23 return O;
24 }

o Luu y:

1 ifstream in;
2 in.open("file.txt");

clng c6 chitc nang tuong duong

1 ifstream in("file.txt");

Tuong tu véi ofstream.

o Tham khdo thém: Mot s6 khai niém, phuong thitc nang cao, md rong hon ctia ifstream va ofstream.

M Class istream va ostream

e Istream va ostream 1an luot 1a cac class xtt ly ludng dix liéu vao, ra ctia chuong trinh C++. Class ifstream dugc ké thira tir

istream va ofstream duoc ké thira tir ostream.

105

Istream

Defined in

Al

!

ostream

/R
r— . e —— —
fstrearn.h ....| fstream I0SIream ofstream | .
i

fetrearm

Hinh 1. So d6 su ké thita ctia cac Class nhap xuAt trong C+ +

Defined in
fstream h

e Noi cach khac, moét object thudc class ifstream (hoac ofstream) cting chinh la mét object thudc class istream (hoac ostream).
cin cing la mot object thudc istream va cout la object thudc ostream.

Ung dung 1: Truyén tham s vao ham linh hoat hon.

| #include <bits/stdc++.h>

2/ using namespace std;

4 void print(int n, ostream& out) {
//Print 1...n
6 for (int i = 1; i <= n; i++) {

7 out << i << 7 7y
10 out << endl;

135 int main() {
14 ofstream output_file("nums.txt");


https://cplusplus.com/reference/fstream/ifstream/
https://cplusplus.com/reference/fstream/ofstream/
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print (10, output_file);

return O;

Chuong trinh trén sé in ra day sb tir 1 dén 10 vao file nums.txt. Ham print() trén ciing c6 thé dugc sit dung nhu sau:

print (156, cout);

Code nay sé in ra day s6 tir 1 dén 15 ra ludng xuat chuan (thuong la terminal).
Ung dung 2: St dung operator overloading dé in ra pair hoéc user-defined object.

#include <bits/stdc++.h>

using namespace std;
void operator << (ostream& out, pair<int, int> p) {

out << p.first << ’ ’ << p.second;

return;

int main() {
pair<int, int> hello (1, 2);
cout << hello;

ofstream output_file("pair.txt");
output_file << hello; //in pair ’hello’ ra file pair.txt

return O;

B i liéu
[1] C++ Files and Streams - https://fwww.tutorialspoint.com/cplusplus/cpp_files_streams.htm
[2] St Dung File Siéu Co Ban Vi C++ - https://codelearn.io/sharing/su-dung-file-sieu-co-ban-voi-cpp

[3] File Handling through C++ Classes - GeeksforGeeks - https://www.geeksforgeeks.org/file-handling-c-classes/

SINH TEST

Tinh chit ngiu nhién trong C+ +

B Ngau nhién la gi, tai sao can su ngau nhién

e Trong 1ap trinh thi dau, viéc gap phai nhitng van dé nhu code chay qué thoi gian (Time limit exceeded), L6i Runtime
(Runtime error) hodc in ra sai két qua (Wrong answer) la diéu khong thé tranh khoi. Véi mot s6 ngudi, ho sé chi doc lai
code hodc tu sinh ra mot s6 “test tay” dé kiém tra code. Tuy nhién, v6i nhiing 16i chi xdy ra & mot sb truong hgp nao dé,
lam theo cach nay hoan toan khong hiéu qua trong viéc tim ra bug bdi vi nhitng test tur sinh thuong sé khong bao quat
cac truong hop. Dé ¢6 thé tao ra dugc nhiéu bo test, dic biét 1a cac bo test 16n, ta khong thé nao chi sinh ra céc test tir ban
phim dugc. Do do6, viée str dung cac bo test c6 cac sb duge sinh ngdu nhién 1a mét diéu thiét yéu. Vay trude hét, chiing ta
can hiéu ngiu nhién 1a gi?

o No6i mot cach ngén gon, su ngau nhién 1a mot sy kién khong tuan theo mot quy luat nhéat dinh va khong dé doan trudce
dugc. Trong lap trinh, mét day ) ngau nhién 1a cac s6 duogc dugce tao ra voi méi s ¢6 xac suat xuat hién 1a nhu nhau va
két qua cta chung sé doc lap, tic 1a két qua ctia 2 sb doi mot bat ky trong day sé khong phu thudce vao nhau. Dé sinh
ra mot sd ngau nhién thi sé c6 rat nhiéu cach khac nhau dugc chia thanh 2 loai chinh: Pseudorandom number generator
(deterministic random bit generator) va True Random Number Generator (non-deterministic random bit generator). Trong

phan nay, minh sé chd y nhiéu vao Pseudorandom number generator.


https://www.tutorialspoint.com/cplusplus/cpp_files_streams.htm
https://codelearn.io/sharing/su-dung-file-sieu-co-ban-voi-cpp
https://www.geeksforgeeks.org/file-handling-c-classes/
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B Randomizer hoat déng nhu thé nao

e Pseudorandom number generator (PRNG) hay 1a mdt thuat toan sinh cac sb gan nhu ngau nhién thong qua cac phép toan
du phtc tap dé khé c6 thé doan trude két qua. Ly do minh dung tir “gan nhu” 1a bdi vi day s6 tao bdi PRNG duoc tao ra
hoan toan phu thudc vao mét tham sé truyén vao goi 1a “seed”. Do d6, néu ching ta bang mot cach nao dé c6 thé tim ra
dugc seed va cong thic toan phiic tap kia thi ching ta hoan toan c6 thé doan trudc duge dap an.

B Cac ham, object random trong C+ +

e Trong C++, ¢6 2 cach dugc sit dung phé bién dé sinh mot s6 ngdu nhién, d6 1a rand() va mt19937
1. rand()

Ham rand() 1a mot ham sinh s6 ngau nhién rat dé sit dung nho vao viéc ct phap ngan gon. Khi ham rand() dugc goi,
gia tri dugc tra ra 1a mot s6 nguyén ngdu nhién tir 0 cho t6i RAND_MAX. Tuy nhién, theo CPP Reference, gia tri cia hang
s6 RAND_MAX nay phu thudc vao compiler / may va gid tri RAND_MAX chi duge ddm béo téi thiéu 1a 32767(215 — 1).
Do d6, § mot sb6 website, vi du nhu Codeforces, gia tri cia RAND_MAX la diing 32767, khién cho viéc stt dung rand() trong
code khong dugc hiéu qua. Thong thuong, khi sit dung ham rand(), moi nguoi thuong st dung né chung véi ham srand()
dé c6 thé dat seed cho rand() va chon seed la time(0) dé solution khé bi hack hon. D€ in ra mot sd ngau nhién bang ham
rand(), ta sé cai dat nhu sau:

#include <iostream>

3 using namespace std;

5.int main(){

srand (time (0)) ;
cout << rand();

return O;

2. mt19937

mt19937 La mot class thudc thu vién <random> trong C++ hd trg viéc tao Pseudorandom numbers mot cach hiéu qua
bang thuat toan Mersenne Twister. Lic sit dung, né sé tao ra mét day cac s6 nguyén 32-bit va chi 13p lai sau khi da sinh ra
219937 _ 1 6. Con s6 nay con dugce goi la Mersenne prime. So véi rand(), mt19937 c6 toc d6 sinh s6 ngdu nhién nhanh hon
cling nhu c6 thé sinh s6 ngdu nhién trong khoang [0,2%2 — 1] thay vi chi 1a [0, 32676] nhu rand(). Néu muén ting gi6i han
toi da ctia mt19937 1én 264 — 1, ta sé st dung mt19937_64.

Dé khai bao mot ham rd() dung thuét toan Mersenne Twister, ta sé lam nhu sau:

mt19937 rd(seed);

Khi code, moi ngudi c6 thé chon seed 1a mot s6 bat ky. Tuy nhién, dé c6 thé gidm thiéu ti 1é thuat toan mt19937 bi crack,
minh khuyén khich moi ngudi nén stt dung seed random nhu time() hodc steady_clock() trong thur vién <chrono>.
Dé sinh mot s6 ngdu nhién trong c6 gia tri trong khoang [L, R] thi ta c6 2 cach nhu sau:

e Cach 1:
int randnum(int 1, int r){

return rd() % (r - 1 + 1) + 1;
}

e Cach 2:

int randnum(int 1, int r){
return uniform_int_distribution<int>(1l, r) (rd);

}


https://cplusplus.com/reference/cstdlib/RAND_MAX/
https://codeforces.com/
http://en.wikipedia.org/wiki/Class_(computer_programming)

KA Sinh test

a. Mot sé I¢nh lién quan dén file | can phdi sir dung
e system(const char* command) : dung dé chay command trong command processor hodc terminal trén mdy (Command
Prompt trén Windows va Terminal & MacOS)
e ifstream, ofstream
e freopen
b. Luu y:
Trong sudt phan dudi ctia bai viét, minh sé str dung kha nhiéu ky hiéu “*.xxx”, vi xxx 1a kiéu file, * 1a tén ctia file.
Thong thuong, mot bo trinh chAm sé bao gdm 4 phan chinh, d6 la:
e File sinh test: Chuong trinh nay c6 nhiém vu sinh input ngau nhién vao file *.inp.
e Solution 1: La chuong trinh *.exe can kiém tra tinh chinh xac hodc can xéc dinh test sai.

e Solution 2: Chuong trinh *.exe (minh sé goi day la *_trau.exe) chita code trau hoéc code chac chan dua ra dép an chinh
xéc dugc dung dé kiém tra Solution 1.

e File so két qua: Sau khi solution 1 va solution 2 da chay xong, file ndy sé c6 nhiém vu so sanh 2 file output (ctia minh &
day minh sé dat kiéu file 1a “*.out” va “*.ans”, ting lan lugt v6i solution 1 va solution 2).

Thong thuong, khi sinh test, ching ta s€ lam theo quy trinh nhu sau:

‘ TRINH SINH TEST |

SOLUTION 1 SOLUTION 2

TRINH SO KET QUA

DE ¢6 thé gitip moi ngudi dé mudng tugng, ching ta hdy cing nhau sinh test cho bai tap sau: MAGICSUM.
\ ) n o blil
Tém dé : Cho n cdp sb a;, b;j(n < 10°,1 < a; < b; <10%), hay tinh = ) j
i=1 j=ali]

1. Solution 1:
e Minh sé ldy mot submission c ctia ban than bi WA (dung 15/20 test, Iy do 1a bi tran s6) Code
2. Solution 2
e Code trau v6i do phuc tap O(n * il(ri — 1)), v6i mdi dong di qua moi sb tir I; t6i r; 16i cong vao két qua. Code
im
3. Trinh sinh test va trinh so két qua
e Mo ta cach file hoat dong :
o Luu y : Cac file dugce str dung phai dugc bo vao chung mot folder
o Pau tién, file sé sinh ra input vao “MAGICSUM.inp” diing theo dinh dang trong bai, & day 1a : “Dong thir nhat c6 mot


https://oj.vnoi.info/problem/fc144_magicsum
https://ideone.com/dOwjm6
https://ideone.com/ojKzMr

s6 nguyén duong n (1 < n < 10°); n dong tiép theo, méi dong chira 2 s6 a;, b; (1 < a; < b; < 10°)”.

ofstream inp ("MAGICSUM.inp");
int n = randnum(1l, 1e5);
inp << n << endl;

for(int i = 1; i <= n; i++){
int a = randnum(l, 1e6), b = randnum(a, 1e6);
inp << a << " " << b << endl;
}

inp.close();

o Sau do, ching ta sé goi 2 chuong trinh MAGICSUM.exe va MAGICSUMtrau.exe dé chay véi input vira dugc sinh ra
bang lénh system vdi cd phap system(“ténfile.dudifile”).

o Sau khi 2 chuong trinh da cho ra dép an & trong 2 file MAGICSUM.ans va MAGICSUM.out, ta sé so sdnh két qua ctia 2
file bé“mg lénh system(“fc ténfile2.dudifilel ténfile2.dudifile2”) va in ra két qua tuong ding.

)

ofstream inp ("MAGICSUM.inp");
int n = randnum(1l, 1e5);

inp << n << endl;

for(int i = 1; i <= n; i++){
int a = randnum(1l, 1e6), b = randnum(a, 1e6)
inp << a << " " << b << endl;

}

inp.close();
system ("MAGICSUM.exe"); // solution 1
system ("MAGICSUM_trau.exe"); // solution 2
if(system("fc MAGICSUM.out MAGICSUM.ans") == 0){
cout << "AC" << endl;

}
else{

cout << "WA" << endl;
}

>

e Tuy code trén da hoan chinh, v6i méi 1an chay thi chi chAm dugc mot test. Voi mot tec do nhu vay thi thoi gian chay cho
dén khi tim dugc test sai sé vo cting 1au. Do do, ta sé chay code trén nhiéu 1an bang vong for, va chi ditng khi da chay du

s6 1an hodc tim thay test sai.

signed main(){

ios_base::sync_with_stdio(0); cin.tie(0);
for(int test = 1; test <= TESTCASES; test++){
ofstream inp ("MAGICSUM.inp");
int n = randnum (1, 1e5);
inp << n << endl;
for(int i = 1; i <= n; i++){
int a = randnum(l, 1e6), b = randnum(a,
inp << a << " " << b << endl;
}
inp.close();
system ("MAGICSUM.exe"); // solution 1
system ("MAGICSUM_trau.exe"); // solution 2

if (system("fc MAGICSUM.out MAGICSUM.ans") ==

cout << "AC" << endl;

}

else{
cout << "WA" << endl;
return O;

}

return O0;

e Code full

1e6);

0){


https://ideone.com/ukuKdh

e Chay thar chuong trinh, ta tim duogc test sai nhu sau:

3

21 1000000

3 2841 41717

1

1

50281 69182

e Két qua cua file solution 1 la:

1631995512

e Két qua cua file solution 2 1a:

501995685496

e Tips: Chung ta c6 thé sinh test véi gia tri nho trudc dé tranh nhitng 16i xuat hién tit nhitng test nhd, nhitng test ma chiing
ta 6 thé dé dang debug dugc.

B i liéu
[1] Tu code, tir cham, tu sudng - Bi kip thi offline - https://onoi.info/wiki/algo/skill fviet-trinh-cham.md

[2] Bassem Marji. What is Mersenne Twister? - https://www.educative.io/answers/what-is-mersenne-twister
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