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NOI dung

d Dinh nghia Kiéu di liéu

m Céc kiéu di liéu co ban

F‘. Céc kiéu di¥ liéu cé cau trac
m MOt sO kiéu di liéu co cau tric co ban

Mang

m  Chudi ky tu
m Struct
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Pinh nghta kiéu di liéu

DDDD Kiéu di¥ liéu T dwgc xac dinh bdi mot bo <V,0> voi:

m V:tap céc gia tri hop I&é ma mot doi twong kiéu T ¢
thé lwu trik.

m O: tap céc thao tac x ly c6 thé thi hanh trén doi
twong kiéu T.

Vi du: ki€u dit liéu s6 nguyén= <V,, O;> véi
V.={-32768.. 32767}; O;={+, -, *, /, %}

Nhu vay, mudn st dung mdt KDL can nam viing ca noi

dung DL duoc phép lwu trir va cac xt ly tac dong trén nd.

Cac thudc tinh 1 KDL gbm(Tén KDL, Mién gia tri, Kich

thwéc lwu trir, tap cac toan tir tac déng 1én KDL).

Mo
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Kiéu di liéu co sd
] trong C
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Céac kiéu di¥ liéu co s@

E,IZI':'I:I m Kiéu coth ty roi rac: S6 nguyén.

= m Kiéu co thi tw khéng roi rac: S6
thuec.
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Céc kiéu sd nguyén ctia C

DI:IDD' C hé trg khé nhiéu kiéu sé nguyén
Cac gia tri 16n nhat va nhd nhat dwoc dinh nghia trong thu

vien“limts. h”

iéu dinh dang kich thwéc nhd nhat  16n nhat

char % 1 CHAR_ M N CHAR_MAX
unsi gned char % 1 0 UCHAR MAX
short [int] i 2 SHRT_M N SHRT_MAX
unsi gned short %u 2 0 USHRT _MAX

i nt % 2 or 4 INT_MN | NT_MAX
unsi gned i nt % 2 or 4 0 Ul NT_MAX

ong [int] % i 4 LONG_M N LONG_MAX
7 . unsigned long % u 4 0 ULONG_MAX
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Vi du vé sd nguyén

|:IIZIDEI #i ncl ude <stdi o. h>

#include <limts. h>

int main()

{

unsigned long big = ULONG MAX;

printf("mnimumint =%, ", INT_MN);
printf("maximumint = %\n", | NT_MAX);
printf("maxi mum unsi gned = %\ n", U NT_MAX);
printf("maximumlong int = %i\n", LONG MAX);
printf("maxi mum unsigned long = % u\n", big);

return O;
} mnimumint = -32768, maxi numint = 32767
maxi mum unsi gned = 65535
maxi mum | ong int = 2147483647
» maxi mum unsi gned | ong = 4294967295
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Vi du kiéu ky tu

|j In ra ma ASCII cta ky tw

#i ncl ude <stdi o. h>
#include <limts. h>

Trong NNLT C, ky tu
chinh la s6 nguyén

int main()
{
char |ower_a
char | ower_m

printf("mni num char
printf("maxi mum char

%, ", CHAR M N);:
%\n", CHAR MAX):

printf(“Sau "%' la '%'\n", lower_a, lower_a + 1);
printf(“Ky tu in hoa "%'\n", lower_m- "a" + '"A);

return O;

m ni rum char = -128, nmaxi rum char = 127
Sau 'a' la 'b
Ky tu in hoa 'M
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SO nguyén trong cac co O khac

|:IIZIDEI m Céac hé co so cd thé thuc hién dwgc: co sd 8 (octal), co s6
10 (decimal), co s6 16 (hexadecimal)

SO 0: sO octal

0x: sO
hexadecimal

—
#i ncl ude <stdio. h>

int main(voi d)

{

i nt dec = 20, oct = 020, hex = 0x20;

printf("dec=%l, oct=%, hex=%l\n", dec, oct, hex);
printf("dec=%l, oct=%, hex=%\n", dec, oct, hex);

return O; dec=20, oct=16, hex=32
dec=20, oct =20, hex=20
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S0 thuc

DEIED C hé tro nhiéu kiéu sé thwc lwu tri ddu chdm dong.
m Cac gia tri I6n nhat va nhé nhat duoc dinh nghta trong thu vién

“fl oat . h”
iéu dinh dang  kich thwéc nho nhat &n nhat
ﬁoat % % Y%y 4 FLT MN  FLT_MAX
doubl e Wf %Be g 8 DBL_ M N  DBL_MAX
ong doubl e %.f %e %g 10 LDBL_M N LDBL_MAX
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Vi du s0 thuc:
=

EID #i ncl ude <stdio. h>
#i ncl ude <fl oat. h>
i nt main(void)
{
double f = 3.1416, g = 1.2e-5, h = 5000000000. O;
printf("f=%4f\tg=%f\th=%f\n", f, g, h);
printf("f=%e\tg=%e\th=%e\n", f, g, h);
printf("f=%%9\tg=%g\th=%g\n", f, g, h);
printf("f=0%.2f\tg=%2le\th=%4lg\n", f, g, h);
return O;

} | f=3. 141600 g=0. 000012 h=5000000000. 000000
f=3.141600e+00 g=1. 200000e- 05 h=5. 000000e+09
f=3.1416 g=1. 2e- 05 h=5e+09

M f= 3.14 g=1. 20e- 05 h=5e+09
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Kiéu di liéu co cau truc

L]
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1eu di¥ liéu co6 cau

&fp truc
Kiéu di liéu dwoc xay dwng mai dua trén
viéc td chirc lién két cac thanh phan dir

Mo

liu c6 kiéu dit liéu da duoc dinh nghta.

Nhitng KDL duwoc xay dung nhu thé goi

la KDL c6 cau truc.
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MOt sO kiéu di liéu cau truc

DDDD m Kiéu mang

m Kiéu chudi ky tu

' m Kidu ciu tric mau tin
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Mang - Array
L]
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Mang - Array

d MOt s tinh chat

Khai bao mang trong C

Truy xuat cac thanh phan

Truyén tham s6 kiéu mang cho ham
MOt so thao tac co s&

Mang nhiéu chiéu

Mo
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Mang — Mot sé tinh chit

Dd m Mang la mot kiéu di liéu c6 cau tric do nguoi lap

trinh dinh nghia
m Dung biéu dién cac déi twong dir liéu & dang mot
I:FI day céac thanh phan cé cung ki€u véi nhau — kiéu co
SO

m NNLT C ludn chi dinh mot khéi nhé lién tuc cho
mot bién ki€éu mang

m Kich thuwéc clia mang dugc xac dinh ngay khi khai
bao va khdng bao gi¢ thay doi
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Mang — Khai bao trong C
dﬁiipedef ki éucoséd TénkLﬁu[Sﬁthanhphén];

I:FI t6i da ctla mang

do lap trinh vién dat tén

t ypedef | nt Al NT[ 100] ;
[IAINT la kiéu mang biéu dién day gdm 100 thanh phan int

AINT a: [//a: bién kiéu Al NT

18
ey L SOLID CONVERTER PDF ) st nses praete



|
Mang — Vi du
#define SIZE 10
i nt a[ 5] ; // a ddy gbm 5 s nguyén

|l ong int big[100]; // big: chi ém 400 byt es!
doubl e d[ 100]; // d: chi ém 800 byt es!
| ong double Vv[SIZE];// v:10 I ong doubl es
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2 _\/{ kh@i tri cho 5
Mang - Vi dy Pt

i nt a[ 5] = { 10, 20, 30, 40, 50};
double d[100] ={ 1.5, 2.7};

EIdshort primes[] ={ 1, 2, 3, 5, 7, 11,
| ong b[ 50] ={ 0 };

2 thanh phan

dau tién duoc

kh&i tri, phan
con lai: 0

compiler xac dinh
kich thuwéc gbm 7

thanh phan cach nhanh nhat dé
khi tri tat ca cac

I nt I = 7; N A ha
const int ¢ =5 thanh phan bang 0
i nt ali];
double d[c];

] short primes[];
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Mang — Truy xuét cac phan ti

m Cac thanh phan cia mang duoc truy xuat théng qua chi s
cla chung 0..size-1
m Thao tac truy xuat khong kiém tra gi¢i han cla chi s6

o int main() R

{

I nt al 6] ;

I nt I = 7;

a[0] = 59;
= -10:

a A~ W N B+ O
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Truyén tham s Mang cho ham

DDDD m Tham sd kiéu mang duoc truygn cho ham chinh Ia dia chi
cla phan t&r dau tién trén mang
m S0 thanh phan trong tham s6 mang c6 thé dé trong.

I:FI m SO thanh phan thyc su duoc st dung phai truyén qua mot
tham s khac (vd: size)

i nt add_el ement s(i nt a[T, i nt size)

{

int add_elenments(int *p, int size)

{
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u
Vidu |
™ primes
#i ncl ude <stdio. h> 1
DD[voidsun(long[], int); 5
int main(void) {
long prinmes[6] = { 1, 2, 3
3, 5, 7, 11 }; 5
sunm(prinmes, 6); 7
printf("%i\n", prinmes[0]);
return O, 11
} a
voidsum(long a[], int sz) { sz| 6
int i;
long total = O; dung dé kiém tra
for(i =0; i < sz i++) gid¢i han chi s6
total += a[i]; . .
[ a[0] = total ;— ton du:qcluu_vao
n t&r dau tién
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M Ot s thao tac co so

m Nhap

m Xuéat

m Thém mot thanh phan dir liéu
[ |

|

|

Mo

Loai bd mot thanh phan di liéu
Tim kiém
Sap xép
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Mang — Nhap dit liéu

d voi d ReadData(int a[], int size)

{ duyét qua tat ca cac

int i / phan ter

for(i =0; I < size; i++)

{

printf(“Nnhap thanh phan %: ™, i);
scanf (“%d”, &a[i]);

- nhap dir liéu cho a[i]
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Mang — Xuét di liéu ra man hinh

= void WiteData(int a[], int size)

{

int i1

I:FI

for(i = 0; i < size; i++)
printf(“% >, a[i]);
printf(“\n”);
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Mang — Nhap xuét dit liéu

DDDD#i ncl ude <stdio. h>

void ReadData(int [], int );
void WiteData(int [], int );
void main()

{

int a[100], n;

clrscr();

printf(“Nhap so thanh phan cua day: *);
scanf (“%™”, &n);

printf(“Nhap cac thanh phan cua day: *);
ReadDat a(a, n);

printf(“Day vua nhap: \n®);

WiteData(a, n);

27
ey L SOLID CONVERTER PDF ) st nses prete



Mang — Tim vi tri X trong day

|:||:I m Bai toan: Tim vi tri X trén mang a dang c6 N thanh phan.
m Giai phap: Tim tuan tv

i/ /input: day (a, N, X
[/output: Vi tri cda X, -1 néu khbng cé

o
I nt Search(int a[], int N, int X
{
S for (int i =0 0 <N i ++)
if (a[i] ==
- return i;
return -1;
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M ang - Thém mét thanh phan dir liéu

m Bai toan: can thém thanh phan di liéu X vao mang a
dang cé N thanh phan.
m Hai trvdng hop can xem xét:
EFI O Day chua cé thi tw
- Thém X vao cudi a.
O Day da cé thu ty
—> Tim vi tri thich hgp, chen X vao
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Mang — Thém X vao cudi day
‘Them 15 vao (a, 7)
0 1 2 3 4 5 6 7
T@OOOO0O0OG
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Mang — Chén X vao day ting dan
Chén6vao(a,7) 208
o 1 2 3 4 5 6 Ji
TOOOOOO®
N=8
x ©

Vi tri thich hop: 4
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Mang — Chén X vao day tang dan

Ij //input: day (a, N) tang dan, X

//output: day (a, N) da c6é X & dang vi tri

Jvoid Insert(int a[], int &N, int X)
{
B I nt pos;
for (pos = N, (pos>0)&&(a[pos-1]>X); pos --)
B a[ pos] = a[pos - 1];
a[pos] = X
- N ++;
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M ang - Loai bd mdt thanh phan dif liéu

m Bai toan: loai bd thanh phan di¥ liéu X ra khéi
mang a dang cd N thanh phan.
I:FI m Hudng gidi quyét: xac dinh vi tri cla X, néu tim
thay thi don cac phan t& & phia sau Ién dé lap vao
cho tréng. 2 trvong hop:
0O Day khong c6 th tu: 1ap phan t& cudi 1én
0O Day da thi tu: doi tat ca cac phan tr & sau vi
tri cia X lén trwdc 1 vi tri.
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Mang — Loai bd X ra khéi day tang
 Loai 5 khoi (a, 8)

pOS

‘AO0O000®
&

X @ Ok, found

Tim vi tri cdla 5 Dobn cac vitri 4, 5, 6, 7 Ién
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Mang — Loai bd X ra khoi day ting

Ij [linput: day (a, N, X

“V//output: diy (a, N) da loai bd 1 thanh phan X
i nt Renmove(int af], int &N, int X)
{
B Int pos = Search(a, N, X);
If (pos == -1) //khdng cé X trong day
return O;
o N --;
for (; (pos < N): pos ++)
1 a[ pos] = a[pos + 1];
return 1;
[l
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Mang — Sép xép

|:|d m Bai toan: Sap xép céac thanh phan cta (a, N) dé thu
duoc day tang dan

m Gidi phap: Tim cach triét tiéu tat cd cac nghich thé

I:F cla day

- Thuét toan sap xép Pai ché truc tiép
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Mang — Sép xép déi chd

J
1 J2L 3 4 5

g@@@@ééé

fe
.
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Mang — Sap xép doi chd

J
1 2 130 4 5 6

g@@@@@éé

fe
.
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Mang — Sap xép doi chd

Bas _
1 2 3 {!4} 5 6 7 8
f@?@@@@@@

as created usin SOLID CONVERTER PDF ) foictst wawsoldbscumentscom



Mang — Sap xép doi chd

Bas _
1 2 3 4 {15} 6 7 8
feeg@@@@@
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Mang — Sap xép doi chd

fe
‘000000 ®®
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Mang — Sap xép daéi chod

EII:IDEI void Swap(int &, int &y)

{

u }
voi d I nterchangeSort(int a[], int N
{

int t =x;, X =y, y =t;

int 1, j;
for (i =0 ; i<N1; i+4)
for (j =i+1; j < N; j++)
if(a[jl< a[i])
Swap(ali],a[j]);
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Mang nhiéu chiéu

DDDD m C khdng hé tro mang nhiéu chiéu. Tuy nhién c6 thé tiép
can theo huéng: Mang 2 chiéu la mang mot chiéu ma moi
thanh phan cua n6 la mdt mang mét chiéu.

O “rainfall” la mang gébm 12

f1 oat rainfal | [12] [ 365]; I thanh phan, moi thanh phan la

mang gébm 365 so float

“exam_marks” la mang gom
short  exam mar ks[500] [10]; } 500 thanh phan, méi thanh

phan la mang 10 s6 short

const int brighton = 7;
int day_of year = 238;

rainfall[brighton][day_of year] = 0.O0F;
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Tom lwoc

DDDD m Khai bdo mang trong C
m Truy xuat cac phan tt
I:F m Truyén tham s6 ki€u mang cho ham
m Cac thao tac: nhap, xuat, thém/hay 1 thanh phan,
tim kiém, sap xép
m Mang nhiéu chiéu
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Chu6i ky tw - String
L]
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Chudi ky tw — Strings

= Mot s6 qui tac

Nhap / xuat
Con trd va chudi ky tw
Mot sO ham thu vién

Mo
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Chudi ky tw - Mot s6 qui tic

DDDD m Chubi ky tv 1a mang mot chiéu ¢ moi thanh phan 1a mot
sO nguyén duoc két thuc béi sb 0.

m Ky tu két thac (0) & cudi chudi ky tw thuong duoc goi la
ky tw null (khdng gidng con trd NULL). C6 thé ghi la O
hoac \0’ (khdng phai chi o).

m DPugc khai bao va truyén tham sé nhv mang mét chiéu.

char s[ 100] ;
unsi gned char s1[1000];
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Chudi ky tu - Vi du

DDDD char first_nane[5] ={ 'J', "o, 'h', 'n', '"\0' };

char last _nane[6] = "Mnor";
I:FI char other[] = "Tony Blurt";
char characters[7] = "No null";
first name ('J |0 |'h" |'n" | O
last_name |['M'| 7" |'n"|0"| T | O
other [T |o|‘n |y |32|B|T|uw|r|t|O0
» characters |'N' |0’ |32 |'"n"|'v | T |T | O

48
ey L SOLID CONVERTER PDF ) st nses praete



Chuol ky tw - Nhap / xuét
m CO thé nhap / xudt chudi ky tv s bang cach nhap tirng ky
tw clia s

m Hodac st dung cdc ham scanf vapri nt f véi ky tv dinh
dang “O/G 77

EF]

char other[] = "Tony Blurt";
printf("%\n", other);

m Nhap chubi cé khoang trang ding ham gets

char nane[ 100];
printf("Nhap not chuoi ky tu %: ");
get s( nane) ;
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Luu y: két thic chudi

Efﬂtf] #i ncl ude <stdio. h>

int main()

{
[f] char other[] = "Tony Blurt";

"Blurt" sé khdng
duocinra

printf("%\n", other);

other[4] = '\0";

Tony Bl urt

printf("%\n", other);
Tony

return O;

y’ 32 1B1 ’I1 1u1 1r1 1t7 O

Other 1T7 101 ‘n1
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Chudi Ky tw — Mot s ham thu vién

DDDD m LAy do dai chudi
| = strlen(s);
I:F m D3i toan bd céac ky tw cha chudi thanh IN HOA
strupr(s);
m D3i toan bod céc ky tw ctia chudi thanh in thuong
striw(s);
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Chudi Ky tw — Mot s ham thu vién

d m—-S0 sanh chudi: so sanh theo thé ty tir dién

Phan biét IN HOA — in thuwdong:
I nt strcnp(const char *sl, const char *s2);

Khéng phan biét IN HOA - in thuwong:
nt stricnp(const char *sl, const char *s2);
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Chuoi ky tw — vidu st rcnp

#i ncl ude <stdio. h>
lnt mai n() M nor < Tony
Ef] char sl1[] = "M nor";
char s2[] = "Tony";
int cnp = strcnp(sl, s2);
If (cnp < 0)
printf("% < %", sl, s2);
el se
if (cnmp == 0)
printf("% = %", sl, s2);
el se
printf("% > %", sl, s2);
| return O,
}
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Chudi Ky tw — Mot s ham thu vién

= m; Gan ndi dung chudi:

o Chép toan bd chudi source sang chubi dest:
I:F i nt strcpy(char *dest, const char *src);

o Chép t6i da n ky tu tir source sang dest:
i nt strncpy(char *dest,
const char *src, int n);

Tao chubi méi tir chudi da co:
| char *strdup(const char *src);
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Chudi ky tw — vidu st r cpy

#i ncl ude <stdi o. h>

int main()
{ Tony Blurt
Efj char s[] = "Tony Blurt"; Tol123Bl urt
char s2[100], *s3; Bl urt

strcpy(s2, s);
printf("%\n", s2);
strncpy(s2 + 2, "12345", 3);
printf("%\n", s2);

s3 = strdup(s + 5);
printf("%\n", s3);
free(s3);

| return O;

hh
ey L SOLID CONVERTER PDF ) st nses st



Chudi Ky tw — M 6t s6 ham thu vién

fe

m N&i chuoi:
char *strcat(char *dest,
I:FI const char *src);
m Téch chudi:

char *strtok(char *s,
const char *sep);

Tra vé dia chi clia doan dau tién. Mudn tach doan k€ tiép
tham s0 thir nhat sé 1a NULL
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Chudi ky tw — vidu st rt ok

#i ncl ude <stdi o. h>

. Thu
#defi ne SEPARATOR "
strtok:
int main() 9
Efj { 123
char s[]= "Thu strtok: 9, 123.45"; 45

char *p;

p = strtok(s, SEPARATOR)

while (p !'= NULL) {
printf("%\n", p);
p = strtok(NULL, SEPARATOR);

}
| return O;
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Chudi Ky tw — Mot s ham thu vién

fe

EF]

m Tim mot ky tw trén chudi:
char *strchr(const char *s, int c);

= Tim mdt doan ky tw trén chudi:
char *strstr(const char *sl,
const char *s2);
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Chudi Ky tw — vi du tim kiém

DDDD #i ncl ude <stdio. h>

i nt main()

{
I:FI char s[]= "Thu tim ki em chuoi";

char *p;

p = strchr(s, 'nm);
printf("%\n", p);
p = strstr(s, "enl);
printf("%\n", p);
return O,

m kiem chuoi
em chuoi

59
ey L SOLID CONVERTER PDF ) st nses et



Chudi ky tw — chén mét doan ky tu

Efﬂ[F] #i ncl ude <stdi o. h>

void Strins(char *s, char *sub)

{
[fj int len = strlen(sub);

menmove(s + len, s, strlen(s)+1);
strncpy(s, sub, len);

} t _ 123 Thu chen
}n mai n() 123 Thu 45chen

char s[]= "Thu chen";

Strins(s, "123"); printf("%\n", s);
Strins(s + 8, "45"); printf("%\n", p);
| return O;
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Chuoi ky tw — x6a mét doan ky tu

Efﬂ[F] #i ncl ude <stdi o. h>

void StrDel (char *s, int n)

{
[f] memrmove(s, s + n, strlen(s+n)+1);

}

int main() xoa 12345

{ xo0a 45
char s[]= "Thu xoa 12345";
StrDel (s, 4); printf("%\n", s);
StrDel (s + 4, 3); printf("%\n", p);
return O;
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Tom lwoc

m Khai bao

m Nhép / xuat

m Con trd va chuoi ky tu
[ |

|

Mo

Mot s6 ham thw vién
Chen / loai bd mot doan con
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Cau truc - Struct
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Kiéu cau truc

Khai niém

Khai bao

Truy Xxuat cac thanh phan
Cau tric & mang

Con tré dén cau trac

Mo
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Kha niém

d m Cau tric la kiéu di litu gdm mot nhém cac

thanh phan c6 kiéu khdng giéng nhau, moi

thanh phan dugc xac dinh bang mot tén riéng

o biét.

m Kiéu clia mdi thanh phan trong céu tricla mot
ki€u da dwoc dinh nghia trudc, ké cd mang va
cac cau truc khac.
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Cau truc — Khai bao trong C

DDDD MOt ki€u cdu tric dwgc dinh nghia véi tir khda st r uct .
t ypedef struct Ténki éu

|:F'{

Ki €éut hanhphan Tént hanhphan;
Ki €éut hanhphan Tént hanhphan;
Ki €éut hanhphan Tént hanhphan;
Ki €éut hanhphan Tént hanhphan;
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Cau truc — vi du

Efﬂifj typedef struct TDate t ypedef struct TBook
{ {

char day; char title[80];
char nont h; char aut hor [ 80] ;
I nt year; float price;

Mo

H

char I sbn[ 20] ;

t ypedef struct TStudent

{
char | O] 10] ; / I khai bao cac bi én
char firstname[ 10]; TBook book;
char | ast nane[ 20] ; TSt udent list[100];
TDate dob;

fl oat mar ks[ 10] ;
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Cau trac — Truy xudt cac thanh phan

m Céc thanh phan cla mot bién kiéu cdu tric dwoc truy xuat
théng qua tén bién, dau "." va tén thanh phan.

void Print(TStudent m

Sr

printf (" Name . % %\n",
mfirstname, ml astnane);
printf("Student 1D D %\n", mID);

printf("Date of birth : %i/%i/ %",

m dob. day, m dob. nonth, m dob. year);
printf("Marks "),
for (int 1=0; i<10; i++)

printf("%2f ", mmrks[i]);
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Cau trac — Truy xudt cac thanh phan

EFfﬂE]void Readl nf o( TSt udent &m

{

printf("Type student ID ");
scanf ("%", mI1D);
printf("Type first nane: ");
gets(mfirstnane);
printf("Type |last nane: ");
gets(m | ast nane) ;
printf("Date of birth (d my): ");
scanf ("%i Y%i %", &(m dob. day),
&(m dob. nonth), & m dob.year));

printf("Marks (10 floats): ");
for (int 1=0; i<10; i++)

scanf ("% ", & mmarks[i]));

69
ey L SOLID CONVERTER PDF ) st nses praete



Tom lwoc

m Dinh nghia KDL

m Kiéu di¥ liéu co ban: SO nguyén, so thuc

Kiéu di¥ liéu cau tric: Dinh nghia, mot s6 Kiéu céu tric
Cco ban

m Mang

m Chubi ky tu

m Struct

Mo
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