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1 Gi6i thiéu
Bai toan tach tir (Tokenizing a string) 14 mot bai toan co ban va dugde ting dung nhiéu trong cic bai toan
thue té. Vi du nhu:

1. X1t Iy ngdn ngit ty nhién.

2. Xit ly van ban, tim kiém va nhan dang tit.

3. x1t Iy ci phéap lénh cta trinh bién dich.

Nhitng ngon ngtt tién tién nhuw Python, Java cung cip cAc thu vién rat manh mé cho xtt Iy trén. D6i
v6i ngon ngit C cac ham strtok() va strtok r() clia thu vien <string.h> xit Iy cho cong viéc nay. Riéng
ddi véi 16p chita string ctia STL C++ thi ta ciing c6 thé st dung cac ham trén bang cach chuyén qua
chudi ctia ngon ngit C va goi ham trén.

Bai huéng dan nay trinh bay cidch xay dyng ham xit 1y bai tach tir ctia xau thuoc 16p chita string
bing cach diing cac ham ciia thu vien <algorithm> va thu viec <regex> dé cai dit. Céc cai dit nay rat
higu qua va cé tinh cong nghé, tic 1a giap ban cé thé tiép can ham tuong tu nhu vay trén cac ngon ngi
lap trinh khéc.

N6i dung bao gom:

e Co ban vé 16p string.
e Cai dit cac bai todn tach tit bing thu vien algorithm.

e (Cai dat cac bai toan tach tir bing thu vién regex.

(1]
Thoéng tin
+ Mot s6 bai toan thyc hanh c6 thé dé dang cai dit véi mang ky tu va v6i thuat toan don gidn,
tuy nhien tinh téng quat 1a khong cao.

2 Cd ban vé 16p string
2.1 Khai bao

e Khai bao thu vién:

1 #include <string>
2 using namespace std;

Hoic thay thé bing #include <bits/stdc++.h>

e Khai bao déi tugng.

1 // Khai béo ddi tugng str.

2 string str;

3 // Khai bao dbi tugng str bi3ng ham dung
4 string str("abc");

2.2 Nhap duw liéu tu stdin, stream
e Sit dung toan t1t tai boi « véi déi tugng cin, Vi du:
1 string firstName;

2 cin >> firstName; // 18y dit 1idu tit bd dém ban phim stdin.
3 cout << firstName;

Nhuge diém clia toan tit nay no coi ky tu khoang nhu (tab \t, space ’ ) la ky tu két thiic cho nén
ta khong quét duge hét dit lisu.

e Sit dung ham getline(), vi du:



1 string fullName;
2 getline (cin, fullName);
3 cout << fullName;

2.3 Do dai cua chubi
e St dung ham length(), Vi du:

1 string str = "ABCDEFGHIJKLMNOPQRSTUVWXYZ";
2 cout << str.length();

i ]
Thoéng tin

+ Vi 16p string 1a vector cac ky tu cho nén ham size() duge xem nhu la bi danh (alias) cua
length(). Ban c6 thé dimg hai ham trén.

2.4 Phép ghép xau

e SU dung toan t& tai boi +, vi du:

1 string firstName = "Khoa";

2 string lastName = "Tran Viet";

3 string fullName = firstName + " " + lastName;
4 cout << fullName;

e St dung ham append(), vi du:

string firstName = "Khoa";

string lastName = "Tran Viet";

string fullName = firstName.append(lastName) ;
cout << fullName;
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2.5 Phép truy cap va duyét

e Sit dung toan tw tai boi [| hodac ham at(), vi du:
1 //Khai b&o va dung (ham dung) 456i tudng.
2 string str ("Programming is Fun");
3 //Duyét in bang chi muc véi toan tl [].
4 //tuong tu ming chi s6 i=0..str.length()-1.
5 for (unsigned i=0; i<str.length(); ++i)
6 cout << strlil;
7 //Duyét in bing chi muc véi ham at().
8 for (unsigned i=0; i<str.length(); ++i)
9 cout << str.at(i);

e Sit dung con tré iterator dé duyét xau véi cic ham begin(), end(), rbegin(), rend(), vi du:
// Khai bao va khdi tao chudi.

string str = "Dogma I am God";

// Khai béo bién 1lip.

string::iterator it;

// Khai bao bién l&p ngugdc.

string: :reverse_iterator itil;

// Duyét in céc kj ty clia chubdi nhd bién 1&p.

cout << "The string using forward iterators is : ";
for (it=str.begin(); it!=str.end(); it++)

10 cout << *it;

11 cout << endl;
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12 // Duyét chidu ngudc lai bing con trd ngudc.



13 cout << "The reverse string using reverse iterators is : ";

14 for (itl=str.rbegin(); itl!=str.rend(); itl++)
15 cout << *itil;
16 cout << endl;

3 Bai toan tach tu

Tach tit tit chudi (string tokenization) 1a phép tadch mot chudi thanh céc phan goi la token, vi du
str="Programming is fun" sé dugc tach thanh "Programming", "is" va "fun". Phép toan nay dugc
diing rat nhiéu trong chuong trinh dich nhim phan tich mot cau ct phap lenh dé biét duge dau la bién,
ham, hing s6, phép toin.

Néu mot xau duge tien xit Iy v dep nhu xau vi du trén thi bai toan nay rat don gian. Trong thuec té,
ta gdp nhiéu bai toan xtt 1y chia xau thanh cac token phitc tap hon, vi du xét xau: str=" Good friends,

good books, and a sleepy conscience: this is the ideal life. — Mark Twain". Nhan thiy xau niy cé cac ky
tu dau phay, cham, hai chdm, gach ngang dé phan tach tit ngoai ky tu tring thong dung. Néu cau viét
khong dung cti phéap thi viéc tach cang kho, vi du: str=" hello again...... sea you late...! ".

Thoéng thudng ddi véi nhitng xau nhu trén, ngudi ta sé mat mot cong stic cho cong viée goi 13 tien xi
Iy 1am dep xau, vi du x6a ky ty trang thita, x6a ky tu sai c phap. Va nhu viy bai toan tré nén rat phic
tap.

Bai toan dit ra cho cac ban 1a: Cho mot xau str, viéc phan cach tit trong xau bang cach st dung cac
ky tu diic biet (nguvi ta goi 1a delimiter) c6 thé duge liet ké truée nhu dau cham, phay, hai chAm, cham
phay, than, hoa thi,.. vi cd dau cach (space). Hay tach cac tit trén.

3.1 X ly xau bang cac ham algorithm

~(Bai tap 1: Tim tit dai nhat N

Cho mot xau ky ty gom cac ky tu Alphabet ¢ dang chit hoa va chit thudng, ngoai ra con cé cac ky
tu dac biét sau: apostrophe,full stop,comma,semicolon,colon, ky tu space va newline. Trong cac ky
tur trén chi ¢ ky tu apostrophe 1a ding dé ndi tir, cac ky tu con lai néu dang cd phéap la dé phan
biét tit. Hay lap trinh tim tit ¢6 chidu dai 16n nhét trong xau cho trude.

Input

+ Gom nhiéu dong, mdi dong 13 mot xau ky tu c6 tdi da 80 ky tu.
Output
+ Ung v6i mdi dong in chiéu dai 16n nhét clia cac tit tuong tng trong cac xau.

Samples

input output

If you’re smart you will solve|this right. |6

Tham khao:
Bai tap PT074, http://oj.hueuni.edu.vn/practice/problem/174/details

Bai toan nay dugc giai béi hai buée chinh sau:
1. Doc xau str va tach ra timg tit dya vao viec nhan dién ky ty phan tach. Két qua luu vao vector.
2. Qua don gian cho viéc tim xau c6 do dai 16n nhét trong mot vector chita ching.

Bai toan can cac ham sau de gidi.


http://oj.hueuni.edu.vn/practice/problem/174/details
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1. Ham find_first not_of() - Ham nay dung tim kiém sy ving mit (absence) tic 1a khong c6 ky
tu & trong chudi. Tim kiém chudi cho ky tu dau tien khong khép véi bat ky ky tu nao duge chi
dinh trong cac doi s6 ctia n6. Khi pos dude chi dinh, tim kiém chi bao gém cac ky tu tai hodc sau
vi tri pos, bd qua céac ky ty truée vi tri pos do.

Két qua tra vé la vi trf dau tien khong phit hop, néu khong tim thiy tra vé hing string::npos.
Kiéu ctia tri trd vé 1a size t (s6 nguyen khong am).

Xét vi du ma ngudn sau:

1 string str ("look for non-alphabetic characters...");

2 size_t found = str.find_first_not_of ("abcdefghijklmnopgrstuvwxyz ") ;
3 if (found!=string::npos){

4 cout << "The first non-alphabetic character is " << str[found];

5 cout << " at position " << found << ’\n’;

6

7

8§ Output:

9 The first non-alphabetic character is - at position 12.

Nhu vay v6i ham trén ta lip di lip lai viéc tim cac ky tu phan cach, xac dinh dugce vi tri cia ching
dé sao chép céac chudi con luu vao vector nhung can thém mot dia chi nita va duge biét dén véi ham
thit hai.

2. Ham thu hai 1a find_first _of() - Ham tim ky tu trong chudi. Tim kiém chubi cho ky tu dau tien

khép vé6i bat ky ky tu ndo duge chi dinh trong cic déi s6 ciia no.

Két qua tra vé 1a vi tri dau tien tim thay, néu khong tim thiy tra vé hing string::npos. Kiéu cta
tri tra ve la size _t (sO nguyén khong am).

Xét vi du ma ngudn sau:

1 string str ("Please, replace the vowels in this sentence by asterisks.");
2 // Tim cac nguyén am.

3 size_t found = str.find_first_of("aeiou");

4 while (found!=string: :npos){

5 // Tim thiy va thay thé bang diu *.

6 str[found]=’%";

7 //Tim tiép cho vi tri tiép theo. 1&p cho d&n khi gip ::npos.
8 found=str.find_first_of ("aeiou",found+1);

9

10 cout << str << endl;

11

12 Output:

13 Plxxs*, r*plkxc* th* v*wkxls *n th*s s*nt*ncx by *st*xr*xsks.

3. Cudi cung la ham copy xau con string substr (size_t pos = 0, size_t len = npos) const;

- Goi 13 ham tao xau con. Tra vé mot déi tugng chudi duge xay dung mdi véi gia tri ciia né duge
khéi tao tit mot ban sao (copy) clia mot chudi con clia ddi tugng chudi goi ham.

Chudi con 13 mét phan clia déi tugng bt dau tai vi tri ky ty pos va kéo dai cac ky tu véi chiéu
dai len (ho#ic cho dén khi két thic chudi, tiy theo diéu kign nao dén trudc).

Xét vi du ma nguodn sau:
string str="We think in generalities, but we live in details.";

string str2 = str.substr (3,5); // C3t dudc xau con "think"

std::size_t pos = str.find("live"); // Trd vé dia chi clia x&u "live" trong str.
string str3 = str.substr (pos); // cit dugc x&u con "live" cho dén cudi.
cout << str2 << 7’ << str3 << ’\n’;

Output:

think live in details.
Véi sut két hgp clia ba ham trén, thuat toan cho bai toan trinh bay (accept) v6i ma ngudn:



a.cpp

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

2 using namespace std;

3 using VS = vector<string>;

4

5 VS split(const string& text, const string& delim){

6 VS tokens;

7 size_t start = text.find_first_not_of(delim), end = 0;
8 while((end = text.find_first_of (delim, start)) != string::npos){
9 tokens.push_back(text.substr(start, end - start));
10 start = text.find_first_not_of(delim, end);

11 }

12 if(start != string::npos) tokens.push_back(text.substr(start));
13 return tokens;

14 }

15 int main()

16 {

17 // Khai bédo céc ky tu phan téch.

18 string delims="; :.!,";

19 string s;

20 //Vong 13p doc 13an lugt cac xau.

21 while (getline(cin, s)){

22 // Phan tach va luu vao vector.

23 VS tokens = split(s, delims);

24 //Tim max.

25 unsigned int max=0;

26 for (auto &s: tokens) {

27 if (s.size() > max) max =s.size();

28 ¥

29 cout<< max <<endl;

30 //X6a vector don chd cho 13n 13p tidp.

31 tokens.clear();

32 }

33 return O;

34}

o
Nhan xét

+ V6i bai todn nay, nhi¢u ban nghi don gidn hon nhiéu va da accept duge, vi du duyét qua cac
ky tut xau va kiém tra xem cé6 phai ky tu alphabet (isalpha) hogc ky tu ma #39, néu thoa thi tang
bién dém. so sanh véi max dé in két qui. Nhung néu xau khong phai alphabet thi bai toan khong
giai quyét dudc.

+ Y thtt hai quan trong 1a bai toan luu dude cac tit dé dung xit Iy sau nay.

3.2 X1t ly xau biang cic ham regex

Bai toan tht hai hoan toan tuong tyw, ndi dung nhu sau:



~(Bai tap 2: S6 tit va tir dai nhét) N

Mot xau ky tur c6 thé bao gdm céc ky tu Alphabet, ky tu trang, dau phay (,), diu cham (.), dau hai
cham(:). Mot tit 1a mot xau con chi chita cac ky tu Alphabet, ngoai ra hai ky ty lién truée va lién
sau clia xau con dé6 (néu c6) sé khong phai 1a ky ty Alphabet. Hay lap trinh tim tit ¢6 chidu dai lén
nhit trong xau va sb ti ciia xau do.
Input

+ Gom mot dong duy nhat 14 mot xau ky tu 6 i da 200 ky t.

Output

+ Dong thit nhat in chidu dai 16n nhét ciia cac tir trong xau.
+ Dong thit hai in s6 tit clia xau.

Samples
input output
Programming Java in oj 11
6
Tham khao:
Bai tap PTO075, http://oj.hueuni.edu.vn/practice/problem/175/details
N J
Nhan xét
+ Qua dé cho bai toan nay khi ndi dung hoan toan tuong ty, tham chi cac ky tu phan cach lai
it hon.

+ Accept thoi, chinh lai ti nop.

M4 ngudn:
bNotAc.cpp
1 #include <bits/stdc++.h>
2 using namespace std;
3 using VS = vector<string>;
4 //S% dung ham di ac & cdu a.
5 VS split(const string& text, const string& delim){...
6 }
7 int main()
g8 o
9 string delims = " ,.:";
10 string s;
11 getline(cin, s);
12 tokens = split(s, delims);
13 unsigned int max=0;
14 for (auto &s: tokens) {
15 if (s.size() > max) max =s.size();
16 }
17 cout<< max <<endl;
18 cout<<tokens.size();
19 return 0;
20
21 }



http://oj.hueuni.edu.vn/practice/problem/175/details

Ma ngudn:

Thach thiic

+ Chiéu nop hon 10 1an vAn WA, méi phat hién ra testcase bai 174 yéu hon, thiéu nhitng trudng
hop 1& mot loat ky tur phan cach dinh lién nhau va debug mai khong duge. Thay nhd may em debug
tiép, vi du sau la sai: "Hoc, hoc nua, hoc mai... hehe", két qua ra: 4, 6 ma thuat minh ra 6, 6. Stta
mot hoi ra 5, 6 gan dung, toat md hai. 0 day ciing gap truong hgp chay méay minh bao ding, khong
dung DevC ma dung command Line, byc qué chay trén IDEone luc ding, lic sai nhung nop 1a sai.

+ Cudi cling nghi phuong 4n khéac, hodi trude ¢6 lam vé xit Iy chudi nhé c6 sit dung cai 1a regex
kiéu nhu compiler trén shell linux. Thé 1a nho Gido su Goggle, tim va thit cudi cling ciing accept
dugce cau b. C6 didu giai thich né ciing hoi mét. ma hom nay ngdi nguyén mot ngay. Nhd ciac ban
doc ho va phan bién.

bAccept.cpp
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#include <bits/stdc++.h>
using namespace std;

int main()

{

tach ra.

return O;

}

string s;

getline(cin,s);

regex words_regex("[~\\s.,:;!7]+");

auto words_begin = sregex_iterator(s.begin(), s.end(), words_regex) ;
auto words_end = sregex_iterator();

unsigned int max=0,c=0;
for (sregex_iterator i = words_begin; i != words_end; ++i){
// Nhac qué ciing khéng luu vector, chi (*i).str() chinh la cac ti dugc

if ((*i).str().length() >max)
max = (*i).str() .length();
Cc++;
}

cout<<max<<endl;
cout<<c<<endl;
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