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9.1 KHAI NIEM HAM

Chuong trinh con la doan chuong trinh dam nhan thuc
hién mot thao tac nhat dinh.

boi v6i C, chuong trinh con chi § moét dang 14 ham
(function), khong c6 khai niém thua tuc (procedure).



9.1 KHAI NIEM HAM

Ham main () la ham dac biét cua C, n6é la mot ham ma
trong d6 cac thao tac lénh (bao gom cac biéu thidc tinh
toan, goi ham, ...) dugc C thuc hién theo mét trinh tu hop
logic dé gidi quyét bai toan dugc dat ra.

Viéc st dung ham trong C sé lam cho chuong trinh tr¢
nén rat dé quan ly, dé sia sai.



9.1 KHAI NIEM HAM

TAt cd cac ham trong C déu ngang cdp nhau. Cac ham déu
c6 thé goi lan nhau, di nhién ham dugc goi phai dugc khai
bao truéc ham goi.



9.1 KHAI NIEM HAM

Céac ham trong mot chuong trinh c6 thé nim trén cac tap
tin khac nhau va khac v6i tap tin chinh (chda ham main
()), moi tap tin duge goi 1a mot module chuong trinh,

Cac module chuong trinh sé ducc dich riéng ré va sau dé
dugc lién két (link) lai v6i nhau dé tao ra dugec mot tap tin
thuc thi duy nhat.

Cach tao chuong trinh theo kiéu nhiéu module nhu vay
trong C la project



9.1 KHAI NIEM HAM

Vi du: Chuong trinh 1
#include <stdio.h>
#include <conio.h>
#include <math.h>
main ()
{
double a, b, c, delta, n1, n2;
clrscr();
printf ("Nhap 3 he so phuong trinh bac hai; ");
scanf ("%lIf %lf %lf", &a, &b, &c);



9.1 KHAI NIEM HAM

if (a ==0)/* phuong trinh suy bien ve bac nhat */
{
printf ("Phuong trinh suy bien ve bac nhat va
");
if (b == 0)
if (¢ == 0)
printf ("vo so nghiem\n");
else /* ¢ !=0 */
printf ("vo nghiem\n");
else/ *b!=0 %/



9.1 KHAI NIEM HAM

{
nl = -¢/b;
printf ("co 1 nghiem: = %5.2f \n",

nl);

}
else /*al=0 %/
{
printf ("Phuong trinh bac hai va ");

delta = b*b - 4*a*c;



9.1 KHAI NIEM HAM

If (delta < 0)
printf ("vo nghiem thuc\n");
else If (delta == 0)
{
nl =n2 =-b/2/3;

printf ("co nghiem kep x1 = x2 = %5.2f \n"
,n1);

}



9.1 KHAI NIEM HAM

else /* delta > 0 */

nl = (-b + sqrt(delta))/2/a;

n2 = (-b - sqrt(delta))/2/a;

printf ("co hai nghiem phan biet; \n");
printf ("x1 = %5.2f \n", nl);

printf ( X2 = %5.2f \n", n2);

getch();



9.1 KHAI NIEM HAM

Vi du: Chuong trinh 2

#include <stdio.h>

#include <conio.h>

#include <math.h>

void gptb1 (double a, double b);

void gptb2 (double a, double b, double c);



9.1 KHAI NIEM HAM

void gptbl (double a, double b)
{

printf ("Phuong trinh suy bien ve bac nhat va ");
if (a == 0)
if (b == 0)
printf ("vo so nghiem\n");
else /* b !1=0 */
printf ("vo nghiem\n");
else
printf ("co 1 nghiem: x = %5.2f \n",-b/a);



9.1 KHAI NIEM HAM

void gptb2 (double a,double b,double c)
{ double delta, x1, x2;
printf ("Phuong trinh bac hai va ");
delta = b*b - 4*a*c;
if (delta < 0)
printf ("vo nghiem thuc\n");
else if (delta == 0)
printf ("co nghiem kep x1 = x2 = %5.2f \n", -
b/2/a);



9.1 KHAI NIEM HAM

else /* delta > 0 */
{ x1 = (-b + sqrt(delta))/2/a;
x2 = (-b - sqrt(delta))/2/a;
printf ("co hai nghiem phan biet: \n");
printf ("x1 = %5.2f \n ", x1);
printf ("x2 = %5.2f \n" , x2);



9.1 KHAI NIEM HAM
main()

{

double a, b, c;

clrscr();

printf ("Nhap 3 he so phuong trinh bac hai: ");

scant ("%lIf %lf %l1f", &a, &b, &c);

if (a == 0) /* phuong trinh suy bien ve bac nhat */
gptbl (b, ¢);

else /*al=0 %/
gptb2 (a, b, c);

getch();



9.2 KHAI BAO HAM

Khai bdo mot ham 1a chi ra ré rang tra vé vi tri kiéu gi,
d6i s0 dua vao cho ham cé bao nhiéu d6i so6, moi doi so cé
kiéu nhu thé nao va cac lénh bén trong thdn ham xac
dinh thao tac cua ham.

C6 hai loai ham: ham trong thu vién cia C va ham do lap
trinh vién tu dinh nghia.



9.2 KHAI BAO HAM

- Néu ham st dung la ham chuan trong thu vién thi viéc
khai bao ham chi don gian la khai bao prototype cua ham,
cac prototype nay da duoc phan loai va ¢ trong cac file .h,
lap trinh vién can ra lénh #include bao ham céc file nay
vao chuong trinh hoadc module chuong trinh st dung né.



9.2 KHAI BAO HAM

- Néu cdc ham st dung 1a do 1ap trinh vién tu dinh nghia
thi viéc khai bdo ham bao gom hai viéc: khai bdo
prototype cua ham dau chuong trinh va dinh nghia cédc
lénh bén trong than ham (hay thuong dugc goi tit 1a dinh
nghia ham).



9.2 KHAI BAO HAM
Dang 1:

kiéu tén_ham
(danh_sach_khai bao_do6i _so6)
{

khai_bao_bién_cuc_bd

l1énh

Dang 2: (Lac hau)

ki€u tén_ham (danh_sach_do6i_so)

khai_bdo_dé6i_so

{

khai_bdo_bién_cuc_bd
l1énh



9.2 KHAI BAO HAM
Dang 1:
int so_sanh (int a, int b)

{

int ket_qua;
if (a >b)
ket_qua = 1:
else if (a == b)
ket_qua = 0;
else if (a < b)
ket_qua = -1;

return ket_qua;

Dang 2:
int so_sanh (a, b)
int a, b;

{

int ket_qua:
if (a >b)
ket_qua = 1,
else if (a == b)
ket_qua = 0;
else if (a < b)
ket_qua = -1;
return ket_qua;



9.2 KHAI BAO HAM

Vi du:
#include <stdio.h>
#include <conio.h>
int so_sanh (int a, int b); < prototype cua ham so_sanh
main()
{
int a, b, ket_qua;
clrscr();
printf ("Moi nhap hai so ");
scanf ("%d %d" , &a, &b);
ket_qua = so_sanh (a, b); ool
ham



9.2 KHAI BAO HAM
switch (ket_qua)
{ case -1:
printf ("So %d nho hon so %d \n" , a, b);
break;
case O:
printf ("So %d bang so %d \n", a, b);
break;
case 1:
printf ("So %d lon hon so %d \n" , a, b);
break; }
getch();



9.2 KHAI BAO HAM

int so_sanh (int a, int b)

{

int ket_qua:
if (a >b)
ket_qua = 1;
else if (a == b)
ket_qua = 0;
else if (a < b)
ket_qua = -1;

return ket_qua;



9.3 POI SO CUA HAM - POI SO LA THAM TRI

Khi goi ham thi d6i so6 that can géi cho ham chi dugc géi
du6i dang tham sé tri, c6 nghia 1a cdc bién, tri hodc biéu
thic duge géi dén cho mot ham, qua do6i so6 cua no, sé duge
14y tri dé tinh toan trong than ham.

C6 thé néi tri cua bién that bén ngoai khi goi ham da
duoc chép sang d61 so gia, ta c6 thé xem nhu la bién cuc
b0 cua ham, va moi viéc tinh toan chi dugc thuc hién trén
bién cuc bd nay ma thoi.



9.3 POI SO CUA HAM - POI SO LA THAM TRI

Vi du:Viét chuong trinh tinh lay thitra n cua x(x®), v6i n
nguyén va thuc.

#include <stdio.h>

#include <conio.h>

double luy_thua(double x, int n);

main()

{ int n;
double x, xn;
clrscr();

printf ("Moi nhap so tinh luy thua: ");
scant ("%If", &x);



9.3 POI SO CUA HAM - POI SO LA THAM TRI
printf ("Moi nhap so luy thua: ");
scanf ("%d", &n);
xn =luy_thua (x, n);
printf("Ket qua: %5.2f luy thua %d bang: %7.2{\n",
X,N,XN);
printf ("Tri cua so mu la %d", n);
getch();}
double luy_thua(double x, int n)
{ double t = 1;
for ( ; n > 0; n--)
t *= x;
return t; }



9.3 POI SO CUA HAM - POI SO LA THAM TRI

Khi goi ham lay thua, tri cda bién x va n sé duoc chép vao
cho hai d6i s6 gid x va n, do d6 ta c6 dong thoi cidc hop
bién nhu sau khi vao trong ham luy_thua():

Bién cua ham main() Bién ctia ham luy_thua()
X 3.45 > 3.45 X




9.3 POI SO CUA HAM - POI SO LA THAM TRI

Vi du:
Ta c6 thé goi ham luy thua() va truyén cho ham nay mot
biéu thec:

xn = luy_thua( 3*a + x , 5);

Tuy nhién, cach truyén tham s6 nhu trén khong thé thay
doi tri cda bién, ma diéu nay doi khi lai can thiét.



9.3 POI SO CUA HAM - POI SO LA THAM TRI
Vi du: Viét chuong trinh dung ham nhap s6 liéu
#include <stdio.h>
#include <conio.h>
void nhap_tri (int a, int b);
main()
{ inta=0,b =0;
clrscr();
printf ("Truoc khi goi ham nhap_tri: a = %d, b = %d\n",

nhap_tri (a, b);
printf("Sau khi goi ham nhap_tri a = %d, b = %d\n", a,

getch();



9.3 POI SO CUA HAM - POI SO LA THAM TRI

void nhap_tri (int a, int b)

{
printf ("Moi nhap hai so: ");
scanf ("%d %d", &a, &b);



9.3 POI SO CUA HAM - POI SO LA THAM TRI

Vi du:

Thiét ké chuong trinh dung ham nhap mang, tinh tong cac
phan ti va in ra man hinh két qua.

#include <stdio.h>

#include <conio.h>

void nhap_tri (int a[], int n);

int tong (int a[], int n);



9.3 POI SO CUA HAM - POI SO LA THAM TRI

main() Gia tri cua mang

{ int a[100], n; c6 thé bi thay doi
int sum; trong ham
clrser();

printf ("Moi nhap so phan tu cua
scanf (%d , &n);
nhap_tri (a, n);
sum = tong (a, n¥
printf ("Tong cac phan tu cua mang la: %d \n", sum);
getch();



9.3 POI SO CUA HAM - POI SO LA THAM TRI

void nhap_tri (int al], int n)
{ int 1;
printf ("Moi nhap cac phan tu cua mang: ");
for 1 = 0; 1 <n; 1++)
scanf ("%d", &alil);

}
int tong (int a[|, int n) \ Gi4 tri cia mang
{ int 1, s = 0; c6 thé bi thay doi

for i =0;1<n;s +=ali++]) trong ham

Y/

return s;}



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

boi v6i C khong ¢6 su phan biét gitta thia tuc (procedure)
va ham (function), ma thu tuc cing ducoc xem la mot ham
ma khong tra vé gia tri ndo ca. Pé khai bao kiéu tra vé tu
ham nhu vay C dua ra kiéu void, tam goi 1a kiéu khong
hiéu.

Vi du: so sanh 2 truong hop st dung ham

¢ = getch(); va getch();

hoéc

c = getche(); va getche();



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

Trong chuong trinh, ta ciing biét 1énh return dung dé
thuc hién viéc tra tri cia ham vé cho noi goi né, du tri nay
c6 dugc su dung hay khong tuy noi goi.

Vi du:

Thiét k€ ham so sanh hai sé.



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

int so_sanh (int a, int b)

{ if (a >b)
{ printf ("So %d lon hon so %d", a, b);
return 1; ]

else if (a == b)

{ printf ("So %d bang so %d", a, b);
return O; }

else /* a <b */

{ printf ("So %d nho hon so %d", a, b);
return -1; }



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

main()

int sol, so2;
clrser();
printf("Moi nhap hai so: ");
scanf ("%d %d", &sol, &so02);
so_sanh (sol, so02);

getch();



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

main()

{
int sol, so2;
int kq;
clrscr();
printf ("Moi nhap hai so: ");
scanf ("%d %d", &sol, &so2);
kq = so_sanh (sol, so2);



9.4 KET QUA TRA VE CUA HAM - LENH RETURN
switch (kq)
{
case -1:
printf (", nen tri tuyet doi hieu hai so la: %d\n,so2-
sol");
break;
case O:
case 1:
printf (", tri tuyet doi hieu hai so la %d\n , sol-s02");
break;

}
getch();



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

Vi du: Xét ham sau (khong tra ve gia tri)
void so_sanh (int a, int b)
{ if (a > b)
printf ("So %d lon hon so %d", a, b);
else if (a == b)
printf ("So %d bang so %d", a, b);
else /* a<b */
printf ("So %d nho hon s %d", a, b);



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

Khi khai bdo ham ma ta khong néu cu thé kiéu tra vé cia
ham, C méic nhién xem nhu ham tra vé két qua 1a int. Vi
du:
so_sanh (int a, int b)
{ if (a > b)
return 1;
else if (a == b)
return O;
else /*a<b */

return -1; }



9.4 KET QUA TRA VE CUA HAM - LENH RETURN
P61 v6i cdc ham c6 kiéu tra vé tri khéac int, khi khai bao
can phai trinh bay day du cac thanh phan cia ham.

Khi goi st dung ham thi trong ham goi can phai c6 néu
ké&t qua tra vé cda cdc ham dudc goi trong do6.

Kiéu khai bao két qua nay cé thé dugc diat bén ngoai tat
ca cac ham dé thong bao cho tat ca cdc ham vé tri tra ve
cia no, hoac cé thé duoc dat trong ham ma ham s dung

dugc goi: kiéu tén_ham();



9.4 KET QUA TRA VE CUA HAM - LENH RETURN

Vi du:
main()
{ int so_sanh ();
int sol, so2;
clrscr();

printf ("Moi nhap hai so: ");
scanf ("%d %d", &sol, &so02);
so_sanh (sol, so2);

getch(); J



9.5 PROTOTYPE CUA MOT HAM

Nhu vay dé mot ham cé thé st dung trong mot ham khac
thi trong ham st dung phai c¢6 khai bdo ham can st dung.

Tuy nhién khai bdo nay rat han ché ¢ cho khong cho phép
kiém tra s6 doi so6 that dua vao ham ctng nhu kiéu cua d61

s6 c6 phu hop khong



9.5 PROTOTYPE CUA MOT HAM

Pé khic phuc nhitng 10i trén, trong nhiing phat trién sau
nay cua C theo ANSI, nguoi ta dua ra khai niém prototype
cua mot ham, day that su la mot dang khai bao ham mod
rong hon, c6 dang tong quat nhu sau

kiéu tén_ham (danh_sach _khai bao_doi_so);

Vi du : int so_sanh (int a, int b);

void gptbl (double a, double b, doubbe c);

char kiem_tra (double n);



9.5 PROTOTYPE CUA MOT HAM

C cho phép khai bdo prototype cia ham trong phan khai
bao d6i s6 chi can c6 kieu ma khong can cé tén cua doi so
gia.

Vidu:

int so_sanh (int, int);



9.5 PROTOTYPE CUA MOT HAM

Cong dung cua prototype cua ham: prototype cuia mot ham
ngoai viéc dung dé khai bdo kiéu cua két qua tra vé tu
mot ham, né con dugc dung dé kiém tra s6 doi so.

Vi du :Néu da khai bdo prototype

int so_sanh (int a, int b);

ma khi goi ham ta chi gii mot doi so6 nhu sau:

so_sanh (so02);

thi sé bi C phat hién va bao 16i



9.5 PROTOTYPE CUA MOT HAM

Vi du: Chuong trinh sau luén cho két qua so sanh 2 so
nhap vao 12 bang
main()
{ int sol, so2;

int n;

clrser();

printf(Moi nhap hai so: );

scanf (%d %d, &sol, &so02);

so_sanh (so02);

getch(); J



9.5 PROTOTYPE CUA MOT HAM

Chuyén kiéu cua déi s6: khi mot ham dugc goi, ma
ham d6 c6 prototype, cac doi s6 duogc gbi cho ham sé dugce
chuyén kiéu bat budc theo kiéu cia cac doi so6 dugc khai
bédo trong prototype, su chuyén ki€u nay lam cho cdc d6i so

dugc su dung phu hgp véi cac phép toan trong than ham.



9.5 PROTOTYPE CUA MOT HAM
Truong hop ma su chuyén kiéu khéng cho phép
thuc hién thi C sé dua ra cac thong bao 101, hodc mot 101

canh bao (warning).



9.5 PROTOTYPE CUA MOT HAM

Poi v6i cdc ham chuan trong thu vién C, prototype cda
chiung da dugc C viét sdn va dé trong céc file c6 phan mdé
rong la .h, mudn 14y céac prototype nay vao chuong trinh ta
can ra chi thi bao ham file .h chia prototype ciia cac ham
can s dung vao dau chuong trinh bing lénh tién xa ly
#include theo ca phap sau:

# include <file. h>

Vi du 3: #include <stdio.h>



9.6 HAM PE QUY

C duoc goi la mot ngén ngi dé quy vi C cho phép mot ham
c6 thé goi dén chinh né mot cach truc ti€p, hodc gidn tiép
(tic 1la goi qua trung gian mot ham khac), khi d6 ta noéi
ham d6 c6 tinh dé quy (recursive).

Mot gidi thuat dé quy sé dan dén mot su lap di lap lai
khong két thuc cac thao tdc, nhung trong thuc té, ching
can phai dugc két thiac, st dung cic dieu kién két thuc dé
quy.



9.6 HAM PE QUY
Vi du 3: Ham dé quy tinh giai thiura n!
#include <stdio.h>
#include <conio.h>
long factorial (long so);
int main()
{ long so, kq = 0; clrscr();
printf ("Moi nhap mot so khac 0: ");
scanf ("%ld", &so);
kq = factorial (so);
printf ("Ket qua %ld! la %1ld \n", so, kq);
getch();
return 0;}



9.6 HAM DE QUY

long factorial (long so)
{
if (so > 1)
return (factorial(so - 1) * so);
else
return 1;



Ham main() printf(...);
9.6 HAM DE QUY | w x
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6
i goi
Tra vé cho

factorial(2) factorial(3

trong
factorial(2)*3 >

factorial(2
trong

factorial(1)*2 >

Jrc:é

so = 1 —_— factorial(1)=1

6
‘ goi
. Tra vé cho
factorial(1)
2




9.7 HIEN THUWC HAM TRONG C

Trong C, dé goi ham ta can ba bwéc co ban:

(1) cac tham sd tir noi goi dwoc chuyén cho ham
dwoc goi va diéu khién dwoc chuyén cho ham
dwoc goli,

(2) ham dwoc goi thwe hién tac vu,

(3) mét gia tri tra vé dwoc géi nguoc lai cho noi goi

ham, va diéu khién dwoc trd vé cho noi goi.



9.7 HIEN THUWC HAM TRONG C

M6t quy wéc quan trong ma ching ta quy dinh cho co ché

goi la ham dwoc goi nén doc lap voi noi goi.



9.7 HIEN THUWC HAM TRONG C

9.7.1 Ngan xép thuwc thi (Run-time stack)

Trwdce khi tién hanh, dau tién chdng ta can thao luan
vé cach thirc kich hoat mét ham khi n6é dwoe goi. Nghia 13,
khi mét ham bat dau thuce thi, cAc bién cuc bd clia nd phai
dwoc cap cac vi tri trong bd nho.

Mau tin kich hoat dwoc dinh vi & dau trong bd nho?

Co6 hai chon lwa nhw sau:



9.7 HIEN THUWC HAM TRONG C
9.7.1 Ngan xép thuwce thi (Run-time stack)
Chon Iwa 1: Bd dich c6 thé quy dinh mot cach hé
thdng mot s6 ving trong trong bd nhé cho mbi ham
dé chira mau tin kich hoat.
VD: Ham A c6 thé dwoc gan cho ving bd nhé X dé
dat mau tin kich hoat clia nd, ham B lai c6 thé duoc
gan cho vung nho' .
—cai gi xay ra khi ham A goi chinh n6?
Ban dwoc goi cia ham A sé ghi d& cac bién cuc bd
cla ham A, va chuwong trinh sé khéng chay nhw ta
mong dol.



9.7 HIEN THUWC HAM TRONG C

9.7.1 Ngan xép thwe thi (Run-time stack)

Chon Iwa 2: Mdi lan mot ham dwoc goi, mot mau tin
kich hoat dwoc dinh vi cho rieng no trong bd nhd.
Khi ham d6 tré vé noi goi, ving nh& cla mau tin
kich hoat d6 sé& dwoc doi lai dé gan cho cac ham
khac sau nay.

— M@i lan goi mét ham déu |ay mét ving nhé riéng
cho cac bién cuc bd cla no.



9.7 HIEN THUWC HAM TRONG C

9.7.1 Ngan xép thwc thi (Run-time stack)

Chon lwa 2:; Vi du, néu ham A goi ham A, mau tin kich hoat
cua ban duoc goi sé duoc dinh vi & moét vi tri khac véi vi tri
cda ban goi ban dau trong bd nh&, va di nhién 1a hai mau
tin kich hoat nay déc lap nhau.

Co6 mot tac nhan lam giam bdt tinh phire tap cua viéc thuc
hién chon Iwa 2: qua trinh goi cua ham (tie’c ham A goi ham
B, ham B lai goi ham C, ...) c6 thé dwoc theo ddi bang mét
cau trtc di¥ liéu ngan xép.



9.7 HIEN THUWC HAM TRONG C

9.7.1 Ngan xép thwc thi (Run-time stack)
Vi du:

1 Int main()

2 {

3 Int a;

4 Int b;

5

6

7 b = Watt (a);

8 b = Volta (a, b);
9 }



9.7 HIEN THUWC HAM TRONG C

9.7.1 Ngan xép thwe thi (Run-time stack)

Vi du:
11
12
13
14
15
16
17
18
19

Int Watt (int a)

{

}

int w;

w = Volta (w, 20);

return w;



9.7 HIEN THUWC HAM TRONG C
9.7.1 Ngan xép thwc thi (Run-time stack)

Vi du:
21
22
23
24
25
26
27
28

Int Volta (int g, int r)

{

}

Int k;
Int m:

return w;



9.7 HIEN THUWC HAM TRONG C
9.7.1 Ngan xép thwe thi (Run-time stack)

EBES nhd ES nho ES nho

| +—— RG
[ volta —+— RB
+—— RB I—
— watt —+— R5 [ wact
— RO |

 main = RB | maln | L main
“FFFF

(z2) Run—-time () Ehi ham {c) Ehi ham

Stack l1lnac Watt thuc Velta thuc
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9.7 HIEN THUWC HAM TRONG C

9.7.1 Ngan xép thwe thi (Run-time stack)
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9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

Pé hoan thanh tat ca cac viéc nay, cac budc sau can
phai dwoc thwe hién:
Dau tién, code cia ham goi (caller) s& chép cac dbi so cua
nd vao vung bd nhé dé ham duwoc goi (callee) co thé truy
xuat duoc.
Th& hai, code & noi bat dau trong ham dwoc goi day mau
tin kich hoat cua n6 vao stack va lwu cac théng tin trang
thai ctia bién cuc bd, thanh ghi, ... d& khi didu khién tra vé
cho noi goi, thi doi vé&i noi goi moi thir nhw khéng co gi thay
doi, tir cac bién cuc bd t&i cac thanh ghi.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

*Th ba, ham dwoc goi thwe thi tac vu cua no.

Th tw, khi ham dwoc goi hoan thanh viéc cia nd, mau
tin kich hoat ctia n6 dwoc lay ra khéi ngan xép thwc thi
(run-time stack) va diéu khién dwoc tra vé cho noi goi.
Sau cling, mot khi diéu khién dwoc trd vé cho code noi
goi, code thwc thi sé truy tim tri ma ham dwoc goi tra vé.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc
Goi ham

Trong ménh dé w = Volta(w, 20); ham Volta() dwoc goi voi
hai doi s6. Sau do gié tri tra vé tir ham Volta() sé dwoc gan
cho bién nguyén cuc bd w. Trong khi dich viéc goi ham nay,
bd dich tao ra code LC-3 lam cac viéc sau:
1) Truyén gia tri cla hai doi s6 cia ham Volta() bang viéc
day chang trwc tiép vao dinh clia ngan xép thwc thi (run-
time stack) ma dia chi dang dwgc chira trong thanh ghi R6.



9.7 HIEN THUC HAM TRONG C
9.7.2 Qua trinh hién thuwc
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9.7 HIEN THUYC HAM TRONG C
9.7.2 Qua trinh hién thuc
Goi ham
2) Chuyén diéu khién sang ham Volta() nhd 1&nh
JSR.
Ma LC-3 thwc hién goi ham nay nhw sau:
. day db6i s6 th*¢ hai vao stack

AND RO, RO, #0 , RO < O
ADD RO, RO, #20 , RO € 20
ADD R6, R6, #-1

STR RO, R6, #O0 : Push 20



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

Goi ham

. dady d6i s6 th* nhadt vao  stack
LDR RO, R5, #0 ; LAy tricha bién cuc bd w
ADD R6, R6, #-1
STR RO, R6, #0 ; Push tri nay vao stack

, goi chwong trinh con
JSR Volta



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc
*Thwc hién ham dwoc goi

Lénh dwoc thwe hién ngay sau lIénh JSR trong ham
Watt() 1& I8nh dau tién trong ham dwoc goi Volta().

Code & ché bat dau cia ham dwoc goi x& Iy mot sb
thao tac lién quan t&i viéc goi ham. Viéc dau tién la dinh vi
bd nhé cho tri trd vé bang cach ham dwoc goi sé day mot
6 nhé vao stack dé chiém ché qua viéc giam con trd stack .
Va vi tri nay sé dwoc ghi vao gia tri can tra vé trwdc khi
diéu khién trd vé cho ham goi.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

*Thwc hién ham dwoc goi

Ké tiép, ham dwoc goi lwu cac théng tin vé ham goi dé khi
viéc goi két thic, ham goi sé lay lai diéu khién chuwong
trinh mot cach dung dan. Pac biét, chiing ta can lwu dia chi
tr& vé ctia ham goi dang dwoc chira trong thanh ghi R7 va
con tro khung cua ham goi dang dwoc chira trong thanh
ghi R5. M6t diéu quan trong la can chép sao con trd khung
cia ham goi ma ta goi 1a lién két dong, dé khi diéu khién
trd vé cho noi goi thi noi goi sé co thé truy xuat tré lai cac
bién cuc bod cua no.



9.7 HIEN THUWC HAM TRONG C
9.7.2 Qua trinh hién thuc

*Thwc hién ham dwoc goi:

Néu mot trong dia chi tr& vé hodc lién két dong bi sai, thi
chiing ta s& gap sai sot khi tiép tuc thwe thi ham goi khi
ham dwoc goi hoan thanh. Nén chiing ta can phai sao lwu
ca hai th&r nay vo bd nho.

Sau cung, khi tat ca diéu nay dwoc thwe thi xong, ham
dwoc goi sé dinh vi du khdng gian trong stack cho cac bién
cuc bd clia né bang viéc chinh tri cho R6, va no sé dat R5
chi t&i nén cla cac bién cuc bd nay.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

 Thwe hién ham dworc goi

Danh sach céac tac vu phai dién ra Itic bat dau mot ham:

- Ham dwoc goi lwu khdng gian trong stack cho tri tra vé.
Tri trd vé dwoc dinh vi ngay trén dinh cac tham sb cua
ham dwoc goi.

- Ham dwoc goi day mot ban sao cua dia chi tr& vé trong
thanh ghi R7 vO stack.

- Ham dwoc goi ddy mot ban sao cda lién két dong (con trd
khung cua ham goi) trong R5 v0 stack.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

 Thwe hién ham dworc goi

- Ham duwoc goi dinh vi du khéng gian trong stack cho cac
bién cuc bd clia nd va chinh thanh ghi R5 chi t&i nén clia
danh séch bién cuc bd va thanh ghi R6 chi t&i dinh stack.



9.7 HIEN THUC HAM TRONG C

9.7.2 Qua trinh hién thwc

 Thwec hién ham dwoc goi

Doan code hoan thanh viéc nay cho ham Volta() nhw sau:
ADD R6, R6, #-1 : danhkhéng gian cho tritra vé
ADD R6, R6, #-1

STR R7, R6, #0 : dayR7 (diachitrd vé)vo stack
ADD R6, R6, #-1 :; daylién kétddng vo stack (con trd
khung cua ham goi)

STR R5, R6, #0 ; dayR5vé stack

ADD RS, R6, #-1 ; datcon tré khung méi

ADD R6, R6, #-2 ; dinhvikhéng gian cho cac bién cuc
bd



9.7 HIEN THYC HAM TRONG C
9.7.2 Quatrinh hiénthue =
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9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

. Két thic ham dwoc goi

M6t khi ham dwoc goi hoan thanh cbng viéc cua no, no
phai lam thém mét sb tac vu niva trwde khi tra diéu khién
vé cho ham goi. Pau tién, ta can c6 co ché dé mét ham
trd vé tri modt cach thich hop cho noi goi. Thir hai, ham
dwoc goi phai lay ra khadi stack mau tin kich hoat cta no.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

. Két thic ham dwoc goi

Nhw vay, ta co cac viéc nhu sau:

1) Néu c6 mét tri trd vé, n6 can phai dwoc ghi v dau vao
tri trd vé clia mau tin kich hoat.

2) CAc bién cuc bd phai dwoc Iay ra khoi stack.

3) Lién két dong can dwoc phuc hoi.

4) Pia chi trd vé phai dwoc phuc hoi.

5) Lénh RET tra diéu khién vé cho ham goi.



9.7 HIEN THUWC HAM TRONG C
9.7.2 Qua trinh hién thuc

. Két thic ham dwoc goi

Ham Volta() khi Iénh return k; dwgc thi hanh nhuw sau:
LDR RO,R5,#0 ; nap bién cuc bd k
STR RO,R5#3 : Iwundvo dau vao trijtravée
ADD RG6,R5#1 : pop céac bién cuc bo

LDR R5,R6,#0 ; pop lién két déng, con tré khung -> R5
ADD R6,R6,#1 : R6 chitdi 6 dia chitra vé
LDR R7,R6,#0 ; Iwu dia chitra ve cho R7

ADD R6,R6,#1 : RG6 chitdio tritrdve
RET

© tra diéu khién vé cho noi goi



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

« Tr& vé ham goi
Sau khi ham dwoc goi thwe thi 1@nh RET, diéu khién
dwoc tra ngwoc vé cho ham goi. Trong mot so trwdng
hop, khéng ¢ tri tra vé (tirc ham dwoc goi dwoc khai bao
v&i kiéu void) va, trong mét so trworng hop khac, ham goi
bd qua céc tri tra vé (nhw khi ta goi getch();).
Pac biét, c6 hai thao tac phai dwoc thi hanh:

1) Tri trd vé (néu c6) dworc lay ra khdi stack.

2) Cac dbi s6 can dwoc lay ra khai stack.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thwc
« Tré& vé ham goi

Poan code LC-3 sau Iénh JSR sé nhw sau:
JSR Volta

LDR RO, R6, #0 ; nap tritrdvé & dinh stack
STR RO, R5, #0 ; w=Volta(w, 20);

ADD R6, R6, #1 : pop tritrdvé

ADD R6, R6, #2 ; pop cacddisb



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

e Sao lwu & novi goi va sao lwu & noi dwoc goi
Trong khi thwe thi mdt ham, RO t&¢i R3 c6 thé chira cac
gia tri tam thoi, 1a mét phan cla céac thao tac tinh toan
dang chay. Thanh ghi tr R4 t¢i R7 dwgc danh cho cac
muc dich khac: thanh ghi R4 la con tré chi t&i vang diy
liéu toan cuc, R5 la con tro khung, R6 la con tro stack, va
R7 dwoc ding dé gitv dia chi tré vé. Néu ching ta goi
mot ham, dwa theo quy wéc goi ham chidng ta da mo ta
thanh ghi R4 t&¢i R7 khéng thay dbi hay thay déi theo cac
cach da dwoc xac dinh truéc.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

* Sao lwu & noi goi va sao lwu & noi dwoc goi

Nhwng cai gi xay ra cho cac thanh ghi RO, R1, R2, va R3?
Téng quat ma ndi, chdng ta mudn chac chan rang ham
dwoc goi sé khéng chép dé ching. Bé lam dwoc diéu
nay, cac quy woc goi ham cu thé theo mét trong hal
phwong cach: (1) Noi goi sé sao lwu cac thanh ghi bang
cach day chung vé mau tin kich hoat cta né. Pay duwoc
goi la sao lwu noi goi (caller save). Khi diéu khién dwoc
trd vé cho noi goi, noi goi sé khoi phuc lai cac thanh ghi
nay bang viéc lay ching ra khai stack.



9.7 HIEN THUWC HAM TRONG C

9.7.2 Qua trinh hién thuc

* Sao lwu & noi goi va sao lwu & noi dwoc goi

(2) Ham dwoc goi co thé sao Iwu cac thanh ghi nay bang
cach thém vé bon vung tin trong ving théng tin trang thai
clia mau tin cta nd. Pay chinh la sao lwu noi dwoc goi
(callee save). Khi noi duwoc goi dwoc khoi tao, né sé sao
lwu RO t&i R3 va R5 va R7 vO vung thong tin trang thai va
khoi phuc cac thanh ghi nay lai trwdce khi tré vé noi goi.



9.7 HIEN THUWC HAM TRONG C
9.7.3 Tom lai (GT)



9.8 KIEM TRA VA SUA LOI
9.8.1 Gidi thiéu
9.8.2 Céac dang I0i
9.8.2.1 Lbi cu phap
Vidu 10.20:
#include <stdio.h>
main()
{ inti,i2
for 1=0;1<10; i++)
{12=1%1;
printf (“%d x %d = %d\n", i, i, i2);
|



9.8 KIEM TRA VA SUA LOI
9.8.2 Céac dang I0i
9.8.2.2 L6i ngilr canh
Vidu 10.21:
#include <stdio.h>
main()
{
inti, 12;
for (I=0;1<10; i++)
12=1%i
printf ("%d x %d = %d\n", i, i, i2);
}



9.8 KIEM TRA VA SUA LOI
9.8.2 Céac dang I0i
9.8.2.2 LOi nglr canh
Vi du 10.22: Chwong trinh tinh tdng 1+2+ ...+ n, v&in 1a tri
nguyén dwong duwoc nhap tw ban phim. Chwong trinh
dwoc thiét ké véi ham tinh tong.
#include <stdio.h>
int tinh_tong (int n); // prototype cua ham
main()
{ Intso;
Int tong;
printf (“Moi nhap mot so nhguyen duong: °);



9.8 KIEM TRA VA SU'A LOI
9.8.2 Céac dang I0i
9.8.2.2 LOi nglr canh
scanf (“%d", &so);
tong = tinh_tong (n);
printf ("Tong tu 1 + ... + %d = %d\n”, n, tong); }
Int tinh_tong (int n)
{ Inttong;
Int I;
for (I=1;1<=n;Ii++)
tong +=1;
return tong; }



9.8 KIEM TRA VA SU'A LOI
9.8.2 Cac dang I0i
9.8.2.3 LOi giai thuat
Vidu 10.23:
#include <stdio.h>
#include <conio.h>
void gptbl (double a, double b);
main()
{ double a, b; clrscr();
printf ("Nhap 2 he so phuong trinh bac nhat: ");
scanf ("%lf %lf", &a, &b); gptbl (a, b);

getch(); }



9.8 KIEM TRA VA SUA LOI
9.8.2 Céac dang I0i
9.8.2.3 L6i giai thuat
Vidu 10.23:
void gptbl (double a, double b)
{ printf ("Phuong trinh bac nhat ");
printf ("co 1 nghiem: x = %5.2f \n", -b/a);

}



9.8 KIEM TRA VA SUA LOI

9.8.3 Kiém tra chwong trinh

9.8.3.1 Kiém tra hdp den

V&i k§ thuat hdp den nay, ching ta co thé kiém tra xem div
liéu nhap va xuat cta chwong trinh cé phu hop khong,
ma khéng can phai biét cau trtc Iénh trong chwong trinh.



9.8 KIEM TRA VA SUA LOI
9.8.3 Kiém tra chwong trinh

9.8.3.1 Kiém tra hop trang

Ky thuat kiém tra hop trang tdbng quat st dung cac code
tim 16i dwoc dat trong chwong trinh mét cach cé tinh
toan. Cac code nay co6 thé kiém tra cac diéu kién dé chi
ra 16i sai lam chwong trinh khong thwe thi dang. Khi c6
mot 10i sai dwoe tim ra, code sé in ra mot thong diép
canh bao, hién thi mét vai thdng tin cé gia tri vé 16i, hodc
|a 1am cho chwong trinh két thac sém. Vi cac code tim 16i
nay xac nhan céc diéu kién cu thé can gil trong sudt quéa
trinh chwong trinh thye thi, nén chung ta goi cac code
nay la sy xac nhan.



9.8 KIEM TRA VA SUA LOI
9.8.4 G& rdi chwong trinh (debuging)
9.8.4.1 Ky thuat phi thé thirc
9.8.4.2 G& rdi cap nguon
- Diém ngat (Breakpoints)
- Thwe thi tieng bwoc (Single-Stepping)
- Hién thj gia tri



9.8 KIEM TRA VA SUA LOI
9.8.5 Tinh dung dan khi lap trinh

9.8.5.1 Xac dinh that rd cac chi tiét
Vidu 10.25:
Int Giaithua (int n)
{ Inti;
int ketqua = 1; // Kiém tra tri nhap
f(n<1]|| n>31)
{ printf (“Tri sai, can tri trong khoang 1-31.\n”):
ketqua=-1; }
else
for(1=1;1<=n;I1++) Kketqua*=1;
return ketqua, }



9.8 KIEM TRA VA SUA LOI
9.8.5 Tinh dung dan khi lap trinh
9.8.5.2 Thiét ké theo tirng khoi
9.8.5.3 Lap trinh dw phong



BAI TAP CUOI CHUONG

1. Thiét ké ham gidi phuong trinh
ax? + bx + ¢ = 0.

Viét chuong trinh chinh st dung ham nay.

2. Thiét k€ ham in ra man hinh chudi s6 Fibonaci, véi
thong so6 nhap 12 mot s6 ngau nhién trong so6 tir 1 dén
100.

Huéng dén: St dung ham random() va randomize() dé
tao s6 ngau nhién. Day Fibonacci : 0, 1, 1, 2, 3...



BAI TAP CUOI CHUONG
3. Thiét k& ham tinh cac bi€u thic sau day:

1 1+2 1+2+...4+n
=+ +...+

11 21 n!

T

S =(1)! + (14+42)! +...+ (1+...+n)!

4. Thiet ké ham vé ra man hinh hinh sau:
*

ok ok

* ok ok ok ok nnhép
ok ok ok ok ok ok



BAI TAP CUOI CHUONG

5. Thiét k€ ham va vé ra man hinh hinh sau:
k %k %k %k %k ok ok

* ok ok *

* ok ok *

Sl 8 n nhép la s6 chan
S S RS
* ok ok ok
* ok ok ok

COE S I R S\

F* ok ok okokok ok



BAI TAP CUOI CHUONG

6. Viét chuong trinh thiét ké hai ham max() va min() cho
phép tim so 16n nhat va nhd nhat trong loat s6 da nhap.
Loat s6 nhap nay sé két thic viéc nhap bang viéc nhan
phim <F6>

7. Viét mot chuong trinh cho phép nhap mot chuoi. Hay
thiét k& mot ham cho phép cit chudi d6 ra lam nhiéu tu
va in ra man hinh moi tu trén mot hang.



BAI TAP CUOI CHUONG

8. Viét mot ham nhan mot chuoi va cho phép ddo chuoi
d6, in ra két qua.
9. Viét mot ham cho phép nhan mot s6 nguyén duong. In
ra man hinh ky s6 thd n tinh tir bén phai qua cua s6 do.
Vi du:

Nhép: 12345 4

Xuat: 2



BAI TAP CUOI CHUONG

10. Thiét k& mot ham dé quy cho phép nhan mot so

nguyén duong, in ra man hinh s6 d6 § dang nhi phan.

11. Viét ham dé quy tinh x».

12. Viét mot ham nhan mot s6 duong c6 phan 1é va in ra

man hinh phan nguyén va phan 1é riéng biét.

13. Viét chuong trinh v6i ham tinh tong sau:
S=1-x%/2!+x4/4!-.x*/n!

14. Tuong tu nhu bai 10.13, nhung tinh tong sau:
S=1-x3/3!+x°/5!-..xn/n!





