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Phan 1

Cau chuc chung cua ham
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Cau chuc chung cua ham

#include <iostream> = P3 hoc trong Nhép mon
Lap trinh

using namespace std;
= Dinh nghia ham (function

definition) gobm 2 phan:

= Phan khai bdo (function

int mu3(int a) €

{ declaration / function

int b =a * g * a;\ prototype)

return b; * Phan than (function body)
J " Goi ham:
int main() { " Thdong qua tén

cout << mu3(20); = Truyén doi sd phu hop

}
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Cau chuc chung cua ham

#include <iostream> Phan khai bao ham cé thé
using namespace std; , . n
tach rieng

= Thuwong viét & phan dau

int mu3(int a); cua file hoac tach riéng
thanh mot file (goi la file
int main() { header)
cout << mu3(20); €~ , o L )
) —= Co6 thé goi ham ngay ca
khi chua biét than ham
int mu3(int a) { viét thé nao
int b =a * a * a; — . o . o~
P Phan dinh nghia ham viét
} dau du sau do
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Cau chuc chung cua ham

#include <iostream> Phan khai bdo ham khéng
sing namespace std; " A ~
HSLiG P can viét tén tham so
= Van phai viét kiéu tra vé va

int mu3(int); tén ham. Riéng phan tham
sO chi can viét kiéu va bd
int main() { qua phan tén
cout << mu3(20); €~ , o L )
) —= Co6 thé goi ham ngay ca
khi chwa biét thdn ham
int mu3(int a) { viét thé nao
int b =a * a * a; — . o . o~
P Phan dinh nghia ham viet
} dau du sau do
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Cau chuc chung cua ham

#include <iostream> Phan khai bao ham khong
: td; ‘A « N A AN
Using hamespace s can viét tén tham so
= Tham chi tén tham s6 &

int mu3(int x); trén viét mot dang & dudi
viet mot néo van duoc
int main() { chap nhén
cout << mu3(20); €~ , o L )
) —= Co6 thé goi ham ngay ca
khi chua biét than ham
int mu3(int a) { viét thé nao
int b =a * a * a; — . o . o~
P Phan dinh nghia ham viet
} dau du sau do
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Cau tric ciia mot chuong trinh C/C++

#include <iostream> < = Tién xUr w:
using namespace std; . #include
const int MAX = 100; " #define
double PI = 3.1415; < = Khai bao, dinh nghia:

int mu3(int); . H5ng <&

int main() { = Bién

cout << mu3(20); = Nguyén mau ham
} = Nguyén mau lép
int mu3(int a) { Ma chinh:

int b =a*a*a; = Cac ham

return b; = Céclép
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Quy tdc

= Khai bdo ham: cung cap thdng tin nguyén mau cdia ham
= M6 td du thdng tin dé cé thé phat 17 goi ham
= Phai viét trudc bat ky 107 goi ham nao
» Phai cé kiéu trd vé clia ham
= Phaicd tén ham
= Phdi cé kiéu cla tirng tham sb
= Khong nhat thiét phai co tén tham so
* double mu x(int, double);
* double mu x(int a, double d);
= Goi ham: goi tén ham va cac doi so can thiét
= d = mu x(3, 0.5);
* Nhirng gia tri thuc sy dwoc dung trong loi goi ham dugc goi la
doi s6 (argument) hodc tham sé thuc (actual parameter)



Quy tdc

= Pinh nghia ham: viét day du ca phan khai bao va phan
than ham
= T4t nhién phai viét day di tén cdc tham s6 (parameter) dé cé
thé s&r dung dwgc chung trong phan than ham
= Con goi la cdc tham s6 hinh thirc (formal parameter)
» Tra vé két qua théng qua Iénh return
= N&u ham khéng cé két qua tinh todn (chang han ham in N sd ra
man hinh), thi khai bdo kiéu void va khéng can return nita
* double mu x(int a, double d) {
double k = 1;
for (int 1 =
k *= d;
return k

9; 1 < a; 1i++)



Thao luan

= Muc dich cua viéc str dung ham?
= Tai st dung: M3 duoc viet mot 1an, st dung nhiéu lan
= Giam chi phi: Stra 16i, ndng cap & mot doan ma
= Dé phat trién: Chia chuwong trinh phirc tap thanh nhiéu don
thé, gidm dd phurc tap khi viét cac khdi m3
= Tai sao phai tdch phan nguyén mau va phan than ham?
" Tap trung vao cac chirc nang
= Phat trién song song
= Ham: hién thuc hda y tuwong “triru twong hda chirc nang”
(functional abstraction)
» Nguoi dung chi can biét dén chirc nang cia m3
= Nguoidung khdong can quan tdm dén chi tiét cia m3



Phan 2

Hicu vé cach ham hoat dong
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Hicu veé cach ham hoat dong

#include <iostream> @phét |0l goi ham
using namespace std; , ., :

@Gan gia tri thyc cho
double mu_x(int, double); tham sd6:a=3,d=0.5
int main() { (3)Vao than ham

cout << mu x(3, 0.5);

} ? (4)Khai bao bién k=1
et (®Thyc hién vong for
ldouble mu_x(int a, double d) {

3 ? A n ? N
gdouble <= 1; < @Tra vé két qua qua lénh

for (int i = 03 i < a; i++) returnvathoat khoi ham
k * —

= d;
V== preturn k; 4-/ o ,
} Van de: ham khong thé
thay déi gid tri cia déi s6
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Phan 3

Cac ham co san
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Cac ham co san

= Cac ham cd san do cac 1ap trinh vién khac viét ra va cung
cap cho chuing ta st dung
= Ham chuan cla C/C++ di kém vdi trinh bién dich
= Ham do cac dong nghiép trong cung du an viét cho chung ta

= Cung cap & dang thu vién, chi viéc khai bdo va s& dung
* Thu vién thwong gom 2 loai file:
* File header: chi chira cac khai bao ham (.h, .hpp hoac khéng dubi)
* File source: chtra phan than ham (.c, .cpp)
= Khai bdo thu vién thong qua phat biéu #include
Phat biéu #include phai chi ra file header sé s dung
= #include <iostream> < tim file trong thu muc chuan
* #include "mylib" & tim file trong thw muc hién tai



Cac ham co san

Kiéu gia

tri tra vé Giatri Thwvién
sqrt  Can bac hai double double sqrt(4.0) 2.0 cmath
pow Ldy thira double double pow(2.0,3.0) 8.0 cmath
abs  Gia tri tuyét doi int int abs(-7) 7 cstdlib
kiéu int abs(7) 7
labs Gia tri tuyét dbi long long labs(-70000) 70000  cstdlib
kiéu long labs(70000) 70000
fabs Gia tri tuyét déi double double fabs(-7.5) 7.5 cmath
kiéu double fabs(7.5) 7.5
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Cac ham co san

Kiéu Kiéu gia

dbi sé tri tra vé Vi du Gia tri Thw vien
ceil Lam tron lén double double ceil(3.2) 4.0 cmath
ceil(3.9) 4.0
floor Lam tron xudng double double floor(3.2) 3.0 cmath
floor(3.9) 3.0
exit  Két thuc chwong int void exit(1); Khéng cé cstdlib
trinh
rand Sé ngaunhién  Khéng cé int rand( ) Thay déi  cstdlib
srand Thiét 1ap hat unsigned void srand(42); Khéng coé cstdlib

giébng chorand  int
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Tao so ngau nhién

= Mot trong nhirng van dé thu vi nhat
= Tao cdc tinh hudng ngau nhién trong chuong trinh, trd choi
* Tao cac bi€én ngau nhién trong tinh toan khoa hoc
= Chi la gia-ngau-nhién
= M6t s ki thuat lwu y:
= rand(): tra vé gia tri nguyén gitta 0 & RAND_MAX
* RAND_ MAX tuy thudc vao tirng thu vién va trinh bién dich
* Thu hep phamvi:rand() % 6
* Tra vé s6 ngau nhién gitta 0 & 5
* Tinhtién: rand() % 6 + k
* Tra vé s6 ngau nhién giitra k & 5+k
= S8 thye ngau nhién: rand() / (double) RAND MAX
= Khai tao nhan cho viéc tao s6 ngau nhién: srand(time(0))
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Phan 4

Pham vi cua bién va cua ham
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Quy tac
= Bién chi co thé truy cip sau khi d3 khai bao

= Bién duwoc khai bao bén trong khoi nao (gitra cap ngoac {}
nao) thi chi dugc truy cap bén trong khoi do
= Bi€n khdng nam trong bat ky c3p ngodc nao: bién toan cuc
(global variable)
= Bi€n nam trong ham: bién cuc bd (local variable)
= Bién tham s6 ctia ham duwoc s& dung trong ham
= Bién global:
= C6 thé truy cip tir bat ky dau trong chwong trinh
= Chay: mét chuong trinh cé thé gdbm nhiéu file
= C4 thé truy cip bién & trong file khac: tir khda extern
= Rat can than khi sir dung



Tu khoa static

= T khda nay cé thé dung cho cd ham, bién toan cuc va
bién cuc bd

= DuUng vdi ham: quy dinh rang ham nay chi dwoc dung
trong pham vi cua file hién tai

= DUng v@&i bién toan cuc: quy dinh rang bién nay chi duwoc
truy cap trong pham vi cua file hién tai

= DuUng vdi bién cuc bd: quy dinh rang bién nay Ia “tinh”,
khong bi hay di khi két thic ham
» Chi khé&itao mét lan
= Song theo vong doi clia chwong trinh, khong bi hay véi ham
= Ham |an sau s dung gia tri con ton lai tir [an goi trwdc



Vi du vé quy tac pham vi

// bién toan cuc, truy cap tu bat ky dau, ké cd tu file khac
long long g = 0;
// bién toan cuc, dugc khai bao ¢ file khac
extern double d;
// bién module, chi dugc truy cap tu doan ma cung file
static int c = 1;
// ham toan cuc, c6 thé goi tur bat ky dau, ké cd tu file khac
void change(int a) {
static int x = @; // bién module, nhung pham vi ham

// ham module, chi goi dugc tu doan ma cung file
static void dosmt(bool a) {
bool b = true; // bién cuc bd, pham vi ham

// ham toan cuc, dinh nghia ham duoc viét & file khac
extern int somefuction(int n);
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Vi du vé bién static, hdy chay thir xem nao!

#tinclude <iostream>

using namespace std;

void change(int a) {
static int x = 0;

cout << "X = " << ++X << endl;

a = 10;

int main() {
int b = 5;
change(b);
change(b);
change(b);
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Phan 5

Truyén tham so trong ham
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Trd lai vi du vé cach ham hoat dong

#ir.1clude <iostream> @Phét |&Yi goi ham
1Sing namespace St (2)Gan gia tri thuc (d6i sO)
double mu_x(int, double); chothamsd:a=3,d=0.5
int main() { (3)Khai bao bién k=1

cout << mi‘—x(3’ 9.5); (4)Thuc hién vong for
_}_ __________ g \ (5)Tra vé két qua qua Iénh

1
jdouble mu_x(int a, double d) {_ return va thoat khdi ham
gdouble k = 1; <

for (int 1 = 0; 1 < a; 1i++)

i
1
1
1
1
\
\

' K *; d:/ Vén dé: Bién a va d Id bién
- F‘Etur‘n 3 ? \ o N A o 7/
) cua ham, viéc thay doi gia

tri chi co tdc dung ndi bé
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Mot vi du ro rang hon

#include <iostream> @m ra b (b — 5)

using namespace std; @Phét l01 goi ham

void change(int a) { ?Gin 513 Erl tI‘lL,Il’DC (dfl 50)
a = 10; chothamso:a=b (a=5)
cout << "a = " << a << endl; @m ra a (a — 10)

} , 2. Ls

@Thoat khdi ham

int main() { _
int b = 5 (®)Inrab (b =5)
cout << "b = " << b << endl;
change(b);

cout << "b " << b << endl; VI\eC thaAy doi ,blenAa tro\ngA,
} ham khong tac dong gi dén
bién b & ham chinh
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Cach giai quyét: tham chicu (&)

= Pay la kién thirc cé trong médn hoc Nhap mon Lap trinh

= Bién tham chiéu:
= Alias (nickname) ctia mot bién khac
= Khai bdo nhu bién, nhung thém dau & vao trudc tén bién
» Tadc dOng vao tham chiéu cling nhu tac ddng vao bién
= Vidu:
int x;
int &y =x, z =vy;
X = 10;
z =9
y = 20;
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Vi du viét lai bang tham chiéu

#include <iostream> @m rab (b — 5)
using namespace std; @Phét loi goi ham, gan
tham sd:a=b (a=Db)
id ch int & >
o ;quf“” A (3)Thay d6ia =10 (b = 10)
cout << "a = " << a << endl; @m ra a (a — 10)
} /7 ? . \
@Thoat khoi ham
int main() { =
int b= 5 @In rab (b=10)
cout << "b = " << b << endl;
change(b);

A Muén tham sé bi thay déi
cout << "b << b << endl; . o
} gia tri trong ham: khai bao
ndé ¢ dang tham chiéu
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Tham chiéu cO vu diem va co diém bat tien

#include <iostream> = Tiet kiéem b6 nhé (bié’n
tham chiéu ludn cé kich
thudc 4 byte — tuy OS)

using namespace std;

void C“a;ge“”t &a) A = Nhanh (vi kich thuwéc nhd)
a = 10;
cout << "a = " << a << endl; " Chisu dung duwoc voi
} bién, khdong lam viéc vadi
int main() { dir Ile.uﬂtru\c tri A(,glaA’tr! viet
int b = 5; truc tiép vao doi so)
CE“t <zb')'b = " << b << endl; u Tr3 vé tham chiéu dén
change 5 . A s 2 A
cout << "b = " << b << endl; b|e~n CUC,XPQACO the gay
change(100); // 106i nhitng 16i bd nho
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Quy tac chung

= Chd y: Nhitng quy tac nay khéng phai ludn luén duing
= Mudn thay déi gia tri d6i s6 thi hdy s& dung tham chiéu (thém
dau & vao trudc tén bién)
= Mudn giam bdt yéu cidu bd nhd va tang tdéc dd cda ham ciling ¢d
thé sir dung tham chiéu
= Mudn ngan chan viéc v y thay doi dit liéu tham chiéu thi thém
tlr khda const vao trudc tham chiéu

= Vidu:
int change(string & d)
int change(string & d)

int change(const string & d)
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Phan 6

Nap chong ham
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Khai niém

= Nap chéng ham (function overloading) chi viéc cé thé viét
nhiéu ham cung tén nhau trong mot chuwong trinh

= \/i duy: ta viét ba ham déu tén I3 trungbinh dung dé tinh
trung binh cdng cdia 2, 3 hodc 4 s6 thuc
double trungbinh(double a, double b) {

}

double trungbinh(double a, double b, double c) {

}

double trungbinh(double a, double b, double c, double d) {
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Khai niém

= TAt nhién ta cé thé dat tén ham khac di, chéng han nhuv
trungbinh?2, trungbinh3 va trungbinh4
= Nhung cach lam nay co tinh doi pho
* Lam mat y nghia clia tén ham: trungbinh2 cé thé hiéu la trung
binh binh phuvong?
= MOt s6 ngdn ngit 1ap trinh khéng cho ham trung tén

= C/C++ thi viéc nay la dugc phép: trinh dich sé tw tim ra
ham hop ly nhat trong s6 cac ham trung tén
= Duya trén so lwgng tham so ciia ham
» Dua trén kiéu dir liéu cla cac tham s6 cdia ham
= Khong dua trén két qua tra vé cia ham
= Co ché nay goi la tw ddng phan gidi nap chdong (automatic
overload resolution)



Nap chong ham: tinh huong don gian

#include <iostream>
using namespace std;

void print(int a, int b) { cout << "@" << endl; }
void print(int a, double b) { cout << "1" << endl; }
void print(double a, int b) { cout << "2" << endl; }

int main() {

print(10, 20); // print(int, int)
print(0.5, 100); // print(double, int)
print(5, 0.5); // print(int, double)

print(1.5, 0.5); // LOi
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Nap chong ham: tinh huong chuyén doi kiéu

#include <iostream>
using namespace std;

void print(long a, long b) { cout << "@" << endl; }
void print(long a, double b) { cout << "1" << endl; }
void print(double a, long b) { cout << "2" << endl; }
void print(double a, double b) { cout << "3" << endl; }
int main() {

print(10, 20); // LOi

print(0.5, 100L); // print(double, long)

print(5L, ©0.5); // print(long, double)

print(1.5, 0.5); // print(double, double)
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Nap chong ham: tham s6 mic dinh

#include <iostream>
using namespace std;

double area(double dai, double rong = 1) {
return dai * rong;

}

int main() {
cout << area(10, 20) << endl; // dai
cout << area(10) << endl; // dai

10, rong
10, rong

TRUONG XUAN NAM

20

36



Nap chong ham giup thiét ké linh hoat hon

// Nhap n ro6i nhap mang a
void nhap(int & n, int a[]) {

}
// Nhap mang a cé n phan t& (n biét trudc)
void nhap(int a[], int n) {

}
// Nhap n, nhdp mang a réi tra n vé
int nhap(int a[]) {

}
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Phan 7

Ham d¢ quy
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Khai miém d¢ quy

= Ham dé quy = Ham trong luc thuwe thi c6 goi lai chinh n6
= P& quy truc tiép: goi lai chinh né ngay trong than ham
= P& quy gian tiép: goi lai chinh nd thuc hién trong cadc ham con

= M6t s6 ngdn ngit 1ap trinh khéng cho phép dé quy

= Phu hgp vdi 16i suy nght top-down (ttr trén xudng), rat
pho bién trong todn hoc, tin hoc, vat ly,...

= Chuong trinh viét rat ngan

= Kha gidng vai tu duy quy nap:
» Giai bai todn vai truong hgp nhd nhat
= Giai bai toan I&n dwa trén |0 giai tr bai toan con

* Chay cham!!!



Vi du: tinh n!

= COngthtrctoan:n!=1x2x...x(n-1) xn
" Trwonghopn=1:nl=1
= Trwdng hop n > 1: bién d6i cdng thire
" nl=1x2x..x(n-1)xn=(1x2x..x(n-1))xn=(n-1)! xn
= \/iét m3:

int giaithua(int n) {
if (n == 1) return 1;
return giaithua(n - 1) * n;

}

int gt(int n) {
return n == 1 ? 1 : gt(n - 1) * n;
}
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Ham d¢ quy thuc hién nhu thé nao?

#include <iostream> @Phét | 8Qi gt(4)
using namespace std; @V‘ s t( 4)
ao ham gt(n=

WD e 1 (3)B qua lénh if

return gt(n - 1) * n; @Tl'nh cong thure gt(3)*4
} @Véo ham gt(n=3)
int main() { (6)B6 qua lénh if

cout << gt(4); @Tl’nh cong thure gt(2)*3
} (8)Vao ham gt(n=2)

(9)Bb qua lénh if

Tl'nh cong thirc gt(1)*2
@Véo ham gt(n=1)
@Chay |énh if, tra vé 1
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Ham d¢ quy thuc hién nhu thé nao?

#tinclude <iostream>
using namespace std;

int gt(int n) {
if (n == 1) return 1;
return gt(n - 1) * n;
}

int main() {
cout << gt(4); 4!

} factorial(4)
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Phan 8

Bai tap

TRUONG XUAN NAM

43



Bai tap

1.Viét khai bao cac ham sau:

L.

o W

=

In cac s6 nguyén tir a dén b

Kiém tra xem a va b c6 phai nguyén t6 cting nhau khéng?
Tinh tdng N s6 dau tién day s thuc A

Sap xép N phan tr dau tién cla diy so nguyén A

Tim vi tri cGa phan ti c6 gia tri nhd nhat trong day A
Sinh ra mdt chudi ngau nhién

2. Nhap s6 N va in ra man hinh ding N s6 thuc ngau
nhién trong khoang 0..1

3. Viét phan mém gieo xic sac: moi khi ngudi diing
nhap “next” s€ gieo va trd vé gid tri ngau nhién tu 1
dén 6. Ngudi dung nhap “quit” sé thoat chuong trinh
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Bai tap

4 \iet ham sort nhan ba so thuc a, b va ¢: ham thuc
hién sdp xép lai cac gia tri ndy theo thr tu gidm dan

5.Viét ham thaythe nhan tham so 1a s6 phan tl n,
mang a va hai so thuc x y. Ham s€ tim cac gia tri x
trong mang a ¢é n phan td va thay thé bang gia tri y

6.Viét phan than cla ba ham thudc slide 37.

7.Viét ham bin nhan tham s6 1a m&t so tu nhién n va in
ra man hinh dang nhi phan cda n.

8.Viét ham bin nhan tham so 1a mdt so tu nhién n va in
ra man hinh dang nhi phan ctia n. Yéu cau: khéng su
dung vong lap.
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Bai tap

9.Viét ham tinh t& hop chap k clia n (C))

10.Cho hai diém P va Q trén dudng thang 13 toa do
tdm cua hai hinh tron cé ban kinh 1a R va C (hinh
minh hoa & dudi). Hay tinh dién tich phan giao cua
hai hinh tron véi do chinh xac 6 s6 thap phan.
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