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Con tro va dia chi

e Con trd la dai lwgng biéu dién dja chi cia mot
doi tuong khac. Ta dung bién con tro dé chira
dia chi cila moét bién da co.

e Con tro duogc dung nhiéu trong ngdn ngir C.

e Con tro va mang lién hé chat ché vdi nhau.



Con tro va dia chi

* BO nhd cé thé duoc hinh nhw mét bang gém
cdc 6 nhé duoc danh sé dé chira dit liéu. Moi
6 nhd la mot byte (8 bit) dit liéu.

e SO dugc danh twong &ng vai vi tri cia 6 nhoé
twong ing la dia chi cia 6 nho dé.

* M6t bién trong C khi dinh nghia sé duwoc luu
trit trong bo nhd va cd dia chi twong ng.



Con tro va dia chi

void main()

{
int m;
int n = 40;
/] ...

Symbol

Addr

Value

00000000

00000001

©03DFBOC

40

©03DFB18

77?77
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Con tro

e Ta dung bién con trd dé chira dia chi ciia mot
bién d3 co.

* Phép todn mot ngdi & tra vé dia chi cia mot
doi twong.

* Phép todn mot ngdi * tra vé ndi dung ciia doi
twong ma mot bién con tré dang tro dén.



Con tro va dia chi

void main()

{

int m;
int n = 40;
int *pn;

// pn tro den n [

Symbol

Addr

Value

00000000

00000001

©03DFBOC

40

©03DFB18

77?77
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void main()

Output:
{ &n = OO4AFFB44 pn = OO4FFB38
. . n =40 *pn = 40
int m; " - 40
int n = 40;

int* pn; // pn la bien con tro
on = &n; // pn tro den n;
orintf("&n = %08X pn = %08X\n", &n, pn);
orintf("n = %d\t*pn = %d\n", n, *pn);
m = *pn;
printf(“m = %d\n", m);
}
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Con tro va dia chi

* Ta c6 thé thao tac trén *pn nhu trén n

* Ta cling cd thé gan con trd vao con tré hodc khdi déng
con tro bang con tro.

(Fpn)++;

*pn += 10;

++*pn; // ++(*pn)

m = *pn + 20;

*pn = *pn * 10;

m = *pn/2 + 2;

int *q = pn; // g tro den n

NNL — Khoa Toan Tin PHKHTN 9



Tham soO con tro

e C chi cho phép truyén tham s6 cho ham bang
gid tri nén ta khong thé truc tiép thay doi gid
tri cia bién khi truyén qua ham.

 Gia s ta can viét ham swap dé déi ndi dung 2
sO nguyén.

e Ta cé thé gian ti€p hodn do6i gid tri cia 2 doi
twong bang cach truyén 2 dia chi.



void swap(int pl, int p2);

Truyén bang gia tri

int main() khéng lam thay doi
{ gia tri tham so.

}

int a = 10, b = 20;

printf("Before: Value of a = %d and value of b = %d\n", a,
b);

swap(a, b);

printf("After: Value of a = %d and value of b = %d\n", a, b);

void swap(int pl, int p2)

{

Output:
int t; Before: Value of a = 10 and value of b = 20
Value of a (p1) = 20 and value of b(p2) = 10
t = p2; After: Value of a =10 and value of b =20
p2 = pl;
pl = t;

printf("Value of a (pl) = %d and value of b(p2) = %d\n", pil,
p2);
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void swap(int *pil, int *p2);

int main()

Giai phap: Truyén gia
tri cua con tro.

printf("Before: Value of a = %d and value of b = %d\n", a,

printf("After: Value of a = %d and value of b = %d\n", a, b);

{
int a = 10, b = 20;
b);
swap(&a, &b);

}

void swap(int *pl, int *p2)

{
int t;

t = *p2; Perfect
*p2 = *pl;
pl = t;

Output:

Before: Value of a = 10 and value of b = 20
Value of a (p1) = 20 and value of b(p2) = 10
After: Value of a =20 and value of b =10

printf("Value of a (pl) = %d and value of b(p2) = %d\n", *pil,

*p2);
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void swap(int *pi1, *int p2);

in caller:
int main()
{
int a = 10, b = 20; a: |
printf("Before: Value of a = %d and b: o[
b), N
swap(&a, &b); :
printf("After: Value of a = %d and in swap:
}
void swap(int *pl, *int p2) o1 | et
{
int t; p2 | o1
t = *p2; Perfect
*p2 = *pl;
pl o=t
printf("Value of a (pl) = %d and value of b(p2) = %d\n", *pl,
k o
p2);
}
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Tham soO con tro

* Ta truyén tham so con trd khi can thay doi gia
tri cila mot bién, scanf la ham thu vién hoat
déng theo nguyén tac nay.

Vi du:

 Viét ham cho phép nhap vao cac canh ciia mot
tam giac.



Case study

1. Viét chuwong trinh cho phép nhdp vao 2 phan
s8, xuat ra tong hiéu, tich, thuwong ctia 2 phén
s6 do.

2. Viét chwong trinh cho phép nhép vao 3 s6,
xac dinh xem ba s6 dé cé tao thanh mot tam
giac khong. Néu co cho biét dé la tam giac g,
xuat ra chu vi, dién tich tam giac do.
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Tinh hop |é cua con tro

Con tro chi hop |1&é néu n6 tro dén ving nhé thudc

quyén kiém soat cua chuong trinh.

DUng con tré khdng hop [& c6 thé dan dén nhirng

két qua khong kiém soat duoc.

Hai trrong hop con tro khong hop lé thwong gap:

— Con tro khong dwoc khoi dong, co gia tri rac (gia tri ky
di).

— Con trd ban dau hgp 1é nhwng sau dé khong con hop
|é.

Rule of thumb: Khéi ddng con trd bang gia tri hgp

|é hoac bang NULL.




Tinh hop |é cua con tro

Con tro chi hop |1&é néu n6 tro dén ving nhé thudc

quyén kiém soat cua chuong trinh.

DUng con tré khdng hop [& c6 thé dan dén nhirng

két qua khong kiém soat duoc.

Hai trrong hop con tro khong hop lé thwong gap:

— Con tro khong dwoc khoi dong, co gia tri rac (gia tri ky
di).

— Con trd ban dau hgp 1é nhwng sau dé khong con hop
|é.

Rule of thumb: Khéi ddng con trd bang gia tri hgp

|é hoac bang NULL.




Khong hop lé!

Con trd dén bién duoc cap phat trong stack tré nén khong hop
|& khi bién dé ra khoi thai gian sdng ctiia nd khi stack dwoc pop.
Con tro sé tré dén mdt vung nhd sau d6 cd thé bi dung lai va bi
ghi de [én.

char * get_pointer()

{
—p char x=0;
— return &X;

}
{

— char * ptr = get_pointer();
— *ptr = 12; /* valid? */
—p other_function();

} A

101 | int average 56603

100 | char * ptr 101 Grows




Con tro va mang

e Mang la ciu truc dir liéu gdbm cac phan tl
cung kiéu. Trong bd nhd mang duoc td chirc
thanh danh sach dac.

* Khai bdao mang:

int a[10];
double ar[5];
char ac[50];
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Con tro va mang

e Khai bao:
int a[1@];
Sé dinh nghia mot mang kich thudc 10, nghia
la mot khdi muwoi s6 nguyén lién tiép a[0],

a[1], ..., a[9]. Ky hiéu a[i] tham chiéu dén
phan tl th& | ca mang a.

a[0o]al[i] al[9]
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Con tro va mang

 Dia chi cia phan tl a[i] cé thé duoc truy xuat
bang phép toan lay dja chi &

int *pa;
pa=&a[0]; // pa tro dén dau mang

pa:

.

N\

al[0]
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Con tro va mang

Ta co thé +, - con tré véi mot sé nguyén, néu
pa tré dén phan tl nao dé trong mang a thi
pa+1 sé tro dén phan tk ké tiép, pa+i sé trd
dén phan tlr cach dé i vij tri.

int *pa;

pa=&a[0]; // pa tro dén dau mang
pa+1 chtra diachicuaal[1l]

49

pa+1i chtra diachicta a[i]
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Con tro va mang

*pa tham chiéu dén a[@], nghiala co noi
dunglaa[i].
*(pa + 1) thamchiéudén a[1]

*(pa + i) thamchiéudén a[i]

a va pa co cung gia tri. Nghia la a cling la con
trd chi dén a[@]. (Nhwng a |a con tr6 hang)

Ta c6 thé viét *(a+i) thaychoa[i]
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Con tro va mang

Tén mang chira dia chi phan
tlr dau tién cdia mang

pa: pa+l: pa+2:
—\ )/

2[0] > >
a: a+1: a+3:
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Tham s6 mang

* Khi tén mang duoc truyén cho ham, gid tri dugc truyén
di thuc sy la dia chi cda phan tir dau tién. Vi vay ta c6
thé thay doi gia tri cac phan ti cia mang.

/* strlen: return length of string s */
int strlen(char s[])

{
int n;
for (n = @; *s = '"\@', s++)
N++;
return n;

¥
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Tham sO0 mang

Vi tham s6 mang la dia chi cha phan tlr dau tién. Nén
ta cd thé thay déi ndi dung ciia mang. Noi cach khac,
mang dwoc truyén theo phuong cach tham chiéu.

Khi khai bao mang, ta co kich thwdc vét ly cia mang,
trong thuc té, ta chi dung kich thuwdc ludn ly cia mang.

Sé rat nguy hiém néu ta thao tac ngoai pham vi kich
thwoc vat ly cia mang.

Tén mang chi cho biét dia chi ciia phan tlr dau tién,
hoan toan khong cé thong tin vé kich thudc vat ly hay
lugn ly cha mang, vi vay ta phai truyén kich thwdc ludn
ly cla mang.



Khoi dong mang

« Tadung diu { va } dé khdi déng mang.
#tdefine dim(a) sizeof(a)/sizeof(al[@])
int main()

{

int na, nb;

int a[] = {3, 2, 8, 9, 4};
double b[] = {1, 9.5, 6.3, 8.4};
na = dim(a);

array output(a, na);
printf("\n");

/] ...

NNL — Khoa Toan Tin PHKHTN
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void array_input(int arr[], int *pn, int max size)
{
scanf("%d", pn);
while (*pn < @ || *pn > max size) {
printf("Nhap so phan tu trong khoang tu %d den
%d: ", @, max size);
scanf("%d", pn);
}
for (int i = 0; 1 < *pn; i++)
scanf("%d", &arr[i]);

}
void array output(int arr[], int n)
{
for (int 1 = 0; 1 < n; i++)
printf("%4d", arr[i]);
}
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Tham s6 mang
#tidefine dim(a) sizeof(a)/sizeof(al[@])

int main()
{
int a[20], na;

printf("Nhap mang a (so phan tu va cac
phan tu: ");

array_input(a, &na, dim(a));
array_output(a, na);
printf("\n");

NNL — Khoa Toan Tin PHKHTN
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Tham s6 mang: Van dung

1. Viét ham dao ngwoc mot mang.

. Viét ham ddo nguwoc mot mang bang dé qui
(advanced).

. Viét ham n6i hai mang (ndi mang b vao mang
a)

. Viét ham noi hai mang dé tao nén mang mai.
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SO hoc trén con tré

e Ta cé thé cdng, trir mdt con tro véi mot so
nguyén. Co thé tang giam mot con tro.

e C4 thé trir hai con tro cung kiéu. K&t qua la so
phan ti gitra hai con troé do.

e Co thé cdng don, hodc trir débn mot con trod vai
mot sO nguyén.



SO hoc trén con tré

int a[1@];

int *pa, *q;

pa = &a[@];

q = pa,

gq++,;

q += 2;

int x = q - pa;
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SO hoc trén con tré
Vi du: Dao ngwoc mang

void array_reverse(int arr[], int n)

{
int *p, *q;
for (p = arr, q = arr+n-1; p < q; p++, gq--)
swap(p, 9);
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Chudi - Con tré dén ky tw

e M6t chudi cac ky tv [a mot day lién tiép cac ky
tw. Trong C, chuoi Ia mdt mang cac ky tu két
thdc bang ky tu ‘\0".

e Chubi hang: “Hello, world."
la m6t mang cac ky tu:

Hlell 1l o/, w o/ r 1.d. \o
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Chudi - Con tré dén ky tw

* Cac dinh nghia sau la khac nhau:

char amsg[] = "HCM University";
/* an array */

char amsg[40] = "HCM University";
/* an array */

char *pmsg = "HCM University"; /*
a pointer */
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Tham SO Chuoi

Vi du: Sao chép chuoi

void mystrcpy(char s[], char t[])

{
for (int i = 0@; t[i] = “\@’; i++)
s[1] = t[1];
s[i] = “\@’;
}
* Bai tdp: Viét lai ham trén dung con tro thay vi
dung chi s6 mang.

NNL — Khoa Toan Tin PHKHTN
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Mot s ham thu vién

strepy(s, t) // sao chép chudi t vao s
strcmp(s, t) // so sanh 2 chuoi
strcat(s, t) // ndi chéi t vao s
strlen(s) // dém sb ki tw cia chubi s

strrev(s) // dao ngwoc chubi s

NNL — Khoa Toan Tin PHKHTN
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Mang con tro va con tro dén con tro

e Con tré cling la moét kiéu dir liéu, vi vay ta ¢
thé khai bdo, dinh nghia mang con tro, con trod

dén con tro.
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void main() Mang con trd

{

char *aThu[] = { "!", "Chu Nhat", "Thu
Hai", "Thu Ba", "Thu Tu", "Thu Nam",
"Thu Sau", "Thu Bay" };

int t;
do

{
printf("Nhap vao thu (tu 1 den 7):

|l);

scanf("%d", &t);
} while (t <1 || t > 7);
printf("%s\n", aThul[t]);
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40

Van dung

Viét chuwong trinh in ra tén cac quoc gia trong
khu vuc Dong Nam A.

Viét chwong trinh in ra tén mot so tinh thanh
trong ca nwdc.

Viét chuwong trinh in ra tén cac thang trong
nam.
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Mang n

hiéu chiéu

C cho phép tao mang nhiéu chiéu, giup ta biéu

dién nhirng dai lvon
tham so.

Mang 2 chiéu thuc c
moi phan t& cda nd

g phu thudc vao nhiéu

nat 3 mang mot chiéu ma
a mang mot chiéu. Twong

tw cho mang cd sb ¢

niéu 1dn hon.

Cac phan tl&r trong mang nhiéu chiéu duoc lwu

trit lién tiép nhau.
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Mang nhiéu chiéu

oyl

subscript

EOWS

1™

subscript

Element’ s

=ub=script ozdex

Columns
0 1 2 3
¥
ool | roiriy | o1rer | rojr3l
rerrel | orazeng | PMTERL ) pagpa
(21101 | r21011 | r21re; | 12103




Kh&i ddng mang nhiéu chiéu

e Mang 2 chiéu thuc chat [a mang 1 chiéu ma
cac phan t& cta nd la mang.

e Ta dung dau {va } dé kh&i ddng mang 2 chiéu,
twong tu cho mang 3, 4, ... chiéu.
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Kh&i ddng mang nhiéu chiéu

int mt[][4] = int mt[][4] =
{ {
{1,2,3,4}, 1,2,3,4,
{4,5,6,7}, 4,5,6,7,
{9,8,7,6} 9,8,7,6

s s
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int SoNgay(int th, int nam)
{

int songay;

Tinh so ngay, khong dung mang

switch (th) {

case 2:
?ong§y =28 + (nam % 400 == 0 || nam % 4 == O && nam % 100
= 09);
break;
case 4: case 6: case 9: case 11:
songay = 30;
break;
case 1: case 3: case 5: case 7: case 8: case 10: case 12:
songay = 31;
break;
default:

return -1;

¥

return songay;

}
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bool NamNhuan(int y) Tinh s6 ngay, dung mang

{
return v % 400 == 0 || v % 4 == 0 && vy %
100 != 0O;

¥

int SoNgay(int m, int vy)
{
static int bangNgay[][13] = {
{ 0,31,28,31,30,31,30,31,31,30,31,30,31 },
{ o0,31,29,31,30,31,30,31,31,30,31,30,31 }
s
return bangNgay[NamNhuan(y)][m];
}

46




So sanh mang con tré va mang 2 chiéu

void main() Mang con tro
{ /

char *aThu[] = { "!", "Chu Nhat", "Thu
Hai", "Thu Ba", "Thu Tu", "Thu Nam",
"Thu Sau", "Thu Bay" };

int t;
do

{
printf("Nhap vao thu (tu 1 den 7): ");

scanf("%d", &t);
} while (t <1 || t > 7);
printf("%s\n", aThu[t]);
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So sanh mang con tré va mang 2 chiéu
const int MAX =

v01d maln()/ Mang 2 chiéu

char aThu[]J[MAX] = { "!", "Chu Nhat",
"Thu Hai", "Thu Ba" "Thu Tu", "Thu
Nam", "Thu Sau", "Thu Bay" };

int t;
do

{
printf("Nhap vao thu (tu 1 den 7):

|l);

scanf("%d", &t);
} while (t <1 || t > 7);
printf("%s\n", aThul[t]);

} NNL — Khoa Toan Tin PHKHTN
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Case study

* DUng mang nhiéu chiéu, viét chuwong trinh cho
phép nhadp vao tén nudc, in ra tén thu do cua
nuoc do.

e Viét ham trd vé tlr cudi cha modt chudi. Ap
dung, viét chuong trinh cho phép nhap vao
mot chuoi dai dién cho ho tén, xuat ra tén
tuvong &ng. (Vd: Vo Van Nam - Nam).



Tham s6 dong |énh

bool NamNhuan(int vy)

{
return v % 400 == 0 || v % 4 == 0 && vy %
100 != 0O;

¥

int SoNgay(int m, int vy)
{
static int bangNgay[][13] = {
{ o0,31,28,31,390,31,30,31,31,30,31,30,31 },
{ o0,31,29,31,30,31,30,31,31,30,31,30,31 }
s
return bangNgay[NamNhuan(y)][m];
}
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Tham s6 dong Iénh

void main(int ac, char *av[])

{

if (ac < 3) Tham so dong |énh

exit(printf("Khong du tham so dong
lenh.\n"));

int th = atoi(av[1]),

nam = atoi(av[2]);

printf("So ngay trong thang %d nam %d la:
%d\n", th, nam, SoNgay(th, nam));

NNL — Khoa Toan Tin DPHKHTN
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Case study

* Viét chwong trinh cho phép tao hoac nhap
mot danh sach tén ngudi, sap xép lai danh
sach theo tén tlr nhd dén I&n (alphabet). Xuat
danh sach sau khi da sap xép.



