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Khai niém

» D{Y liéu chudi 1a mét chuodi ky tu’ gidng nhu
d6i s6 cia ham printf() nhu “Hello, World",
“Data.txt”

» C/C++ khong xay du’ng san kiéu di liéu
cd s& dang chudi ma thay bing céch sau:
— NNLT C: su dung mang ky tu’ theo qui uGc

chuoi ky tu.
— NNLT C++: sU’ dung I8p string cua thu' vién
chuan (C++ STL).
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Chudi ky tu trong C

 Khai niém
— NNLT C st dung mang cac phan tu kiéu char

dé luu chudi ky tu’ va C|UI udc ky tu’ ket thuc
chuoi a "\0’ (ky tu’ c6 ma ASCII Ia 0).

— MOt mang ky tu' géom n phan tu luu duge mot
chudi toi da n — 1 ky tu.
* Vi du
char str[10] = “tab”;
char* name = “KTLT";
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Chuoi kv tu” tmﬁg C

» MOt sG diém luu y
— NguGi lap trinh phai chu dong kiém soat s6

Iu’dng ky tu ti da cla chuoi ky tu, khdng dé
xay ra dung |0 so lugng toi da.

— Khong thé gén gia tri, cling khong thé st
dung cac phép toan nhu + (ghép chudi), >
(I6n hon), < (nho hon). Thay vao do la dung
cac ham thu vién trong <string.h>
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Chudi ky tu tro
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» Cac thao tac trén chudi dugc thuc hién
nho cac ham chuoi ky tu’ cua thu vién cac
ham khai bao trong <string.h>

— strlen(): tra vé do dai chuoi.

— strcat(): ndi chudi.

— strepy(): sao chép chudi.

— strdup(): tao chudi.

— stremp(), stricmp(): so sanh chuoi.

— strchar(): tim ky tu trong chudi.

— strstr(): tim chudi trong chudi.

— striwr(), strupr(): d6i thanh chudi thudng, chudi in.
— strrev(): ddo chuoi.

— strtok(): tach chuoi.
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Ham thu vién trong <string.h>

Tinh do dai chuoi -.

sizet thay cho unsigned (trong
<stddef.h>) dung dé do cac dai lugng
khong dau.

# DO dai chudi = (khdng tinh ky tu két thic)

char s[] = “Visual C++ 6.0";
int len = strlen(s); /] => 14
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Ham thu vién trong <string.h>

NGi chudi src vao sau chudi dest.
I Chuoi dest phai du chlra két qua

# Con tro dén chudi dugc néi.

char s1[100] = “Visual C++";

char s2[] = %6.0";

strcat(s1,“ "); [/ => “Visual C++ "
strcat(s1, s2); // => “Visual C++ 6.0”
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" Ham thu vién trong

Sao chép chudi src sang chudi dest, ding
khi ky tu két thuc chudi "\0’ vura dudc chép.
| dest phai du IGn dé chira src

% Con tro cest.

char s[100];
s = “Visual C++ 6.0"; // sai
strcpy(s, “Visual C++ 6.0"); // dung
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Ham thu vién trong <string.h>

Tao ban sao clia mdt chudi = cho trudc.
Ham sé tu tao vung nhd dai strlen(s) + 1
(bytes) dé chlra chudi <. Phai tu hay ving
nhG nay khi khong s’ dung nira.

# Thanh cong: tra vé con tro dén vung nhé
chira chudi ban sao.
# That bai: tra vé NULL.

char *s;
/ s = strdup(“Visual C++ 6.0");
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" Ham thu’ vién trong <sti‘ing.h;

Chuyén chudi = thanh chudi thudng (A’
thanh ‘a’, ‘B’ thanh 'b’, ..., ‘Z’ thanh ‘7)

# Con trd dén chuoi .

char s[] = “Visual C++ 6.0";
striwr(s);
puts(s); // visual c++ 6.0
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" Ham thu’ vién trong <sti‘ing.h;

Chuyé&n chudi = thanh chudi IN (‘&' thanh
‘A’ ‘b’ thanh ‘B, ..., ‘Z’ thanh ‘Z’)

# Con trd dén chuoi .

char s[] = “Visual C++ 6.0";
strupr(s);
puts(s); // VISUAL C++ 6.0

2/27/2014

Khoa CNTT - PH Khoa hoc tu’ nhién

13 ¢




" Ham thu’ vién trong <sti‘ing.h;

Dao ngugc thr tu' cac ky tu' trong chudi <
(tru ky tu két thac chuoi).

# Con tro dén chudi két qua.

V4
char s[] = “Visual C++ 6.0”;
\?/ strrev(s);

puts(s); // 0.6 ++C lausiV
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" Ham thu vién trong <string.h>

So sanh hai chudi 51 va <2 (phan biét hoa
thudng).

\ ¢ <0néusl <s2
Trave> ®==0néusl==s2
+ >0néusl >s2

char s1[] = “visual C++ 6.0%;
char s2[] = “Visual C++ 6.0";
int kg = strcmp(sl, s2); // =>kg >0
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" Ham thu vién trong

So sanh hai chudi <1 va s2 (khéng phan biét
hoa thudng).

¢ <0néusl <s2
¢ ==0néusl ==s2
+ >0néusl >s2

char s1[] = "“visual c++ 6.0";
char s2[] = “VISUAL C++ 6.0%;
int kq = stricmp(sl, s2);// => kq ==
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" Ham thu vién trong <string.h>

Tim vi tri xuat hién dau tién cua s~ trong <!

# Thanh cong: tra vé con tro dén vi tri xuat
hién dau tién cua =~ trong 1.
# That bai: tra vé null.

char s1[] = “Visual C++ 6.0";
char s2[] = "C++7
if (strstr(s1, s2) != null)
cout << “Tim thay s2 trong s1...”;
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Kieu Chucl t?iﬁgtmﬁg STL

 Khai niém
— Thu vién chuén STL clia C++ cd ho trg kiéu
string cung v@i cac phép toan va phuong thuc
kha tién Igi cho ngudi lap trinh.
— Can phai co cac chi thi sau day ¢ dau chucng
trinh: #include <string> va using namespace std;
— Cac toan tu thuéng dung:
« Gan: =
. Ghép chudi: +
« So sanh theo th( tu' tir dién: > >= < <= == 1=

2/27/2014 Khoa CNTT - PH Khoa hoc tu’ nhién 18




Kiéu chuoi Stﬂﬁgtmﬁg STL

« Cac phuang thirc cla kiéu string

2/27/2014

— length(): tra vé chi€u dai chuoi.

substr(): trich ra chudi con. ) )

insert(): chén ky tu hoac chudi vao chudi cho trudc.
erase(). xoa mot so ky tu tai vi tri cho trudc.

find(), find_first_of(): tim ky tu hodac chudi trong chuoi cho
trudc tur trai sang phai.

replace(): thay thé mot doan con trong chudi cho trudc.
rfind(), find_last_of(). ngugc vai find() va find_first_of().

find_first_not_of(), find_Ilast_not_of(). tim vi tri dau
tién/cudi cung khac vai ky tu hay « chuoi cho trugc.

swap(): hoan chuyen noi dung 2 chudi.

ﬁ{)ﬂ_‘; c_str(): tra vé chuodi ky tu dang cli clia C (ky tu’ két thic
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Cac dang ky tu’ va chudi md rdng

» Ky tu Unicode va UTF-8.

- Dang chudi ky tu' mé& rong.

- Chudi ky tu ti€ng Viét va chuyén déi ma.
e Cac ham x& ly chudi ky tu' mé rong.
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Cac dang tap tin
theo gdc d9 ngwdi Igp trinh




Gigi thiéu ve tap tin

» Viéc 1ap trinh vdi tap tin nham dé luu trir
dir liéu cua chucng trinh vao bo nhaé phu
va truy xuat trg lai dir liéu nay khi can
thi€t. Thong thuong dir liéu Iuu trir [a cac
tap tin trén dia.

« Vé mat ky thuat lap trinh, nguGi ta xem co
hai dang tap tin chinh la tap tin van ban
tho va tap tin tin nhi phan.
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Tap tin van ban tho

Day la dang tap tin van ban co cau trdc ddn glan
va thong dung nhat, co thé xem ndi dung va sUra
chita bang cac Iénh cla hé diéu hanh hay nhiing
chuang trinh soan thao van ban don gian.

« Thong thudng dugc luu trir trén dia dudi dang
Ixt.

« Hau hét ma nguon chuacng trinh hién nay déu luu
trir trén dia duGi dang tap tin van ban tho.
« NOi dung gom cac ky tu’ 8-bit
« Cac ky tu thay dugc co ma tu 0x20 tro Ién.
» Cac ky tu diéu khién c6 m3 nho hon 0x20.
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» C4 thé luu cac ky tu Unicode hay ky tu
nhiéu byte (multi-byte character).

« Hai cau truc van ban thd md rong thong
dung nhat Ia:
— Unicode text: luu cac ky tu’ UTF-16.

— UTF-8: luu cac ky tu do dai bién dong tu' 1
dén 4 byte.
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Tap tin nhj phan

» La cac tap tin khong co cau truc nhu' tap
tin van ban tho.
- MOi tap tin bao gdm mot day cac byte dir
liéu, gom 2 dang:
— Cac byte tuan tu khong lién quan nhau veé
mat cdu tric to chiic tap tin.

— bugc cau truc hoa tuy theo qui udc cua phan
mém tao ra tap tin.
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Cac budc dé Iap trinh tap tin

« Bao gom 3 budc chinh:
— Bu'dc 1. Md tap tin, ngudi lap trinh can phai dua
vao dudng dan va tén tap tin chinh xac.
— Budc 2. Su dung tap tin (sau khi da ma tap tin
thanh cong).

 Doc dir liéu tu tap tin dua vao bi€én bd nhd trong
chuang trinh.

« Ghi dit liéu tur bién bd nhd trong chuang trinh 1én
tap tin.
— Buéc 3. Dong tap tin (sau khi da hoan tat cac
cOng Viéc can thiét).
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MG tap tin co tén (dudng dan) la chira trong
fillename vai kiéu ma mode (xem bang).

#Thanh céng: con trd kiéu cdu trdc FILE
#That bai: NULL (sai quy tac dat tén tap
tin, khdng tim thdy 6 dia, khong tim thay
thu’ muc, ma tap tin chua co dé dog, ...)

FILE* fp = fopen(“taptin.txt”, “rt");
if (fp == NULL)
printf("Khong mo duoc tap tin!");
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Bé”i sO mﬁhtap tm (mode)

Pdisé Y nghia

b M3 tép tin ki€u nhi phan (binary)

M3 tép tin ki€u van ban (text) (mac dinh)

M@ tép tin chi dé doc di liéu tU tap tin. Tra vé
NULL néu khong tim thay tap tin.

w M@ tép tin chi dé ghi dT liéu vao tép tin. Tap
tin sé dugc tao né€u chua cd, ngudgc lai dir liéu
truGc dé sé bi xda hét.

= T

a M@ tép tin chi dé thém (append) di liéu vao
cudi tap tin. Tap tin sé dudc tao néu chua co.
r+ Giéng mode r va bd sung thém tinh nang ghi
dir liéu va tap tin sé dugc tao néu chua co.
w+ Giéng mode w va bd sung thém tinh nang doc.
a+ Giéng mode a va bd sung thém tinh nang doc.
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* cva gi du’ Iiéu (stdia h)

PocC

« Thuc hién doc/ghi dir liéu theo cac cach sau:
— Nhap/xuat theo dinh dang
« Ham: fscanf, fprintf
« Chi dung vdi tap tin kiéu van ban.
— Nhap/xuat tirng ky tu hay dong 1én tap tin
- Ham: getc, fgetc, fgets, putc, fputs
« Chi nén dung vdi kiéu van ban.
— Poc/ghi truc ti€p di liéu tir bd nhd 1én tap tin
« Ham: fread, fwrite
- Chi dung vdi tap tin kiéu nhi phan.
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Ham xuat theo dinh dang

Ghi dir liéu c6 chudi dinh dang 1t (gibng
ham printf) vao stream .
NEu fp la stdout thi ham gidng printf.

#Thanh cong: tra vé s6 byte ghi dugc.
#That bai: tra vé EOF (cé gia tri la -1, dudc
dinh nghia trong STDIO.H, st dung trong
tap tin cd kiéu van ban)
inti =2912; intc ="'P’; float f = 17.06;
FILE* fp = fopen(“taptin.txt”, “wt");
if (fp 1= NULL)

fprintf(fp, “"%d %c %.2f\n", i, c, f);
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" Ham nhép theo dinh dang

Poc dit liéu cé chudi dinh dang 1t (gibng
ham scanf) tu stream .
NEu fp la stdin thi ham gidng printf.

#Thanh cong: tra vé sb thanh phan doc va
luu trir dudc.
#That bai: tra vé EOF.
int i;
FILE* fp = fopen(“taptin.txt”, “rt");
if (fp 1= NULL)
fscanf(fp, “%d", &i);
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%m nhap ky tu |

Poc mot ky tu tur stream .
getc la macro con fgetc la phién ban ham
cua macro getc.

#Thanh cong: tra vé ky tu doc dudc sau khi
chuyén sang s6 nguyén khdng dau.
#That bai: tra vé EOF khi két thuc stream
hodac gap loi.
char ch;
FILE* fp = fopen(“taptin.txt”, “rt");
if (fp = NULL)
ch = getc(fp); // < ch = fgetc(fp);
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" Ham nhéap chudi

Poc mot day ky tu tu stream p vao vung
nha str, két thac khi du n-1 ky tu hodc gap
ky tu’ xudng dong.

#Thanh cong: tra vé str, )
#That bai: tra vé NULL khi gap 10i hoac gap
ky tu EOF.

char s[20];
FILE* fp = fopen(“taptin.txt”, “rt");
if (fp '= NULL)

fgets(s, 20, fp);
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Ham xudt ky ty

—

Ghi ky tu ch vao stream .
putc la macro con fputc la phién ban ham
cua macro putc.

#Thanh cong: tra vé ky tu ch.
#That bai: tra vé EOF.

FILE* fp = fopen(“taptin.txt”, “rt");
if (fp '= NULL)
putc(‘a’, fp); // hoac fputc(‘a’, fp);
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 Ham xuét chudi

Ghi chudi ky tu =t vao stream . N&u 7 13
stdout thi fputs gibng ham puts, nhung puts
ghi ky tu xudng dong.

#Thanh cong: tra vé ky tu cudi cung da ghi.
#That bai: tra vé EOF.

char s[] = “Ky thuat lap trinh”;
FILE* fp = fopen(“taptin.txt”, “wt");
if (fp '= NULL)

fputs(s, fp);
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Ham xuat tru'c tiép

Ghi count mau tin cd kich thudc moi mau
tin la size (byte) tU vung nhé buf vao
stream » (theo kiéu nhi phan).

#Thanh cdng: trd vé sd lugng mau tin
(khdng phai sb lugng byte) da ghi.
#That bai: sO lugng nho hon count.

int a[] = {1, 2, 3};
FILE* fp = fopen(“taptin.dat”, “wb");
if (fp '= NULL)

fwrite(a, sizeof(int), 3, fp);
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Ham nhap truc tiép

Poc count mau tin ¢d kich thudc mdi mau
tin la size (byte) vao vung nhé buf tu
stream » (theo kiéu nhi phan).

#Thanh cdng: trd vé sd lugng mau tin
(khong phai sb lugng byte) that su’ da doc.
#That bai: s6 lugng nho han count khi két
thuc stream p hoac gap |0i.
int a[5];
FILE* fp = fopen(“taptin.dat”, “wb");
if (fp 1= NULL)

fread(a, sizeof(int), 3, fp);
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" Ham déng tap tin xac dinh

Podng stream 1.
DU liéu trong stream o sé dudc “vét” (ghi
hét 1én dia) trudc khi ddong.

#Thanh cong: tra vé 0.
#That bai: tra vé EOF.

FILE* fp = fopen(“taptin.txt”, “rt");
/ fclose(fp);
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' Ham doéng tat ca stream

Podng tat ca stream dang dudgc ma ngoai tru
cac stream chudn stdin, stdout, stdprn,
stderr, stdaux.

Nén dong tung stream thay vi dong tat ca.

#Thanh cong: tra vé s6 lugng stream dugc
dong.
#That bai: tra vé EOF.

FILE* fp1 = fopen(“taptinl.txt”, “rt");
FILE* fp2 = fopen(“taptin2.txt”, “wt");

feloseall();
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Controchiv|
(position indicator)

 Khai niém
— bugc tao tu dong khi ma tap tin.
— X4c dinh ngi dién ra viéc doc/ghi trong tap tin
» Vi tri con tro chi vi
— Khi tap tin chua md: ¢ dau tap tin (gia tri 0).
— Khi ma tap tin:
« O cudi tap tin khi m& dé chén (mode a hay a+)
« O dau tap tin (hay gia tri 0) khi ma& vdi cac mode
khac (w, w+, 1, r+).
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Truy xuat tuan tu” & ngau nhién

 Truy xuat tuan tu’ (sequentially access)

— Phai doc/ghi di lieu tu' vi tri con tro chi vi dén
vi tri n-1 truGc khi doc dir liéu tai vi tri n.
— Khong can quan tam dén con tro chi vi do con

trd chi vi tu ddng chuyén sang vi tri ké tiép
sau thao tac doc/ghi dir liéu.

- Truy xudt ngau nhién (random access)
— C6 thé doc/ghi tai vi tri bat ky trong tap tin
ma khong can phai doc/ghi toan bo dir li€u

truéc do => quan tam den con tro chi vi.
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" Ham dat lai vi tri cén tro chi v{ 4

bat lai vi tri con tro chi vi vé dau (byte 0)
tap tin p.

#Khong

FILE* fp = fopen(“taptin.txt”, “w+");

P 4
‘ forintf(fp, “0123456789");
y rewind(fp);

fprintf(fp, “F**x*");
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" Ham tai djnh vi con trd chi v

Pat vi tri con tro chi vi trong stream 1 V0i
vi tri offset so v@i cot moc origin (SEEK_SET
hay 0: dau tap tin; SEEK_CUR hay 1: vi tri
hién tai: SEEK_END hay 2: cudi tap tin)

#Thanh cong: tra vé 0.
#That bai: tra vé gia tri khac 0.

FILE* fp = fopen(“taptin.txt”, “w+");
fseek(fp, OL, SEEK_SET); // < rewind(fp);
fseek(fp, OL, SEEK_END); // cubi tap tin
fseek(fp, -2L, SEEK_CUR);// lui lai 2 vi tri
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" Ham xac djnh vj tri con trd chi vi

Ham tra vé vi tri hién tai cia con tro chj vi
(tinh tUr vi tri dau tién cda tap tin, tdc la 0)
Cua stream .

#Thanh cong: tra vé vij tri hién tai cua con
tré chi vi.

#That bai: tra vé -1L.

FILE* fp = fopen(“taptin.txt”, “rb");
fseek(fp, OL, SEEK_END);

long size = ftell(fp);

printf(“Kich thuoc tap tin la %lId\n”, size);
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K¥ thugt Iap trinh
trén tap tin




K thudt 1ap trinh trén tap tin

e L3p trinh trén tip tin gdbm cac mau tin
» Cac thuat toan trén tap tin nhi phan (thao tac vat ly
khong quan tam cdu trdc noi dung tap tin)
— Tinh kich thudc, cat, ghép
— Xao tron, phuc h‘c“)i, ma hoa, giai ma
— Nén va giai nén
« Lap trinh trén cac tap tin cd cau truc
— Kiém tra dang tap tin dua trén cac rang budc
— Thao tac trén tap tin anh BMP
— Xuat dir liéu ra tép tin HTML

— Doc, ghi, chuyén ddi céc tap tin van ban dang mé
rong Unicode 16 va UTF- 8§>
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Tim hiéii

» Kién truc thu' vién nhap xuat trong C++

e Cau truc cua mot vai tap tin cd s dir lieu
e Cau truc cua mot so tap tin anh

 Tap tin XML va viéc lap trinh
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Thugt ngi¥
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Thuat ngir ié”ﬁg Anh

 binary file. tap tin nhi phan.

- end of file, EOF character. ky hiéu két thic tap tin.

« file processing. x\ ly tap tin.

- Hypertext Markup Language. ngdon nglr HTML dung dé luu trit tip tin
van ban tho c6 cau tric dugc dung cho cac trinh duyét web.

 line: dong (van ban).

- multi-byte character. ky tu dugc luu trif bang nhiéu byte.

. random access. truy xudt ngau nhién.

- read only. chi dugc phép doc.

« record (danh ta): mau tin.

« Rich Text Format. dinh dang RTF, luu trén dia dudi dang cac van ban
ASCII ¢6 cau truc, dung dé luu trilr cac van ban phiic hgp c6 ca thdng tin
dinh dang lan ban biéu, hinh anh.

- sequentially access. truy xuat tuan tu.
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. string: chudi ky tu.

. string elements: cac phan tur (ky tu) ndm trong mdt chuoi.

- string functions. cic ham thao tac trén chudi ky tu.

. string operator. phép todn thao tac trén chuoi ky tu.

« stream: khai niém dung trong lap trinh bang ngbn nglr C/C++, chi dong
dir liéu nhap xuat, dugc dung khi doc ghi dir li€u tap tin hay thiét bi nhap
xuat.

« tab: ky tu tab (tuong dudng véi mot s6 khoang trdng khi hién thij).

- text file, plain text, ASNI text (hay ASCII text). noi chung vé dinh
dang van ban don gian dudc soan bang cac trinh soan thao thong dung cta
cac hé diéu hanh.

- Unicode text, UTF-8 text. cic dinh dang van ban thd dan m& rong, moi
ky tu chi€m nhiéu byte luu trir trong bo nhd hay trén dia.
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 Theory and Problems of Fundamentals of
Computing with C++, John R.Hubbard,
Schaum’s Outlines Series, McGraw-Hill, 1998.
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