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No1 dung
. Ham (Function)
>. Nap chéng ham (Overloading)

Bai gidng c6 st dung hinh v& trong cubn sach “Absolute C++. W. Savitch, Addison Wesley,2002”
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Co ban vé ham

» Ham dwoc dinh nghia san
Ham trd vé mot gia tri
Ham khéng trd vé gia tri nao (ham void)
» Ham do ngwoi dung dinh nghia
Khai bao, dinh nghta, goi ham
Ham dé quy (recursive functions)
» Quy tac pham vi (scope rules)
Bién dia phwong (local)
Hang sO (constant) va bién toan cuc (global)
Khoi, pham vi I16ng nhau (nested scopes)



Giéi thiéu vé ham

» Ham (Function): mét khoi clia chwrong trinh (blocks of
programs) co muc dich ro rang

» MOt sO thudt nglr (cach goi) khiac cla ham trong nhiing
ngon nglr khac:

Phwong thuc (procedures), chwong trinh con (subprograms),
phuwong thtrc (methods)

» KhainiémIl=-P -0
Input— Process — Output
Thanh phan co bén cla bat ky chwong trinh nao
Thao tac v&i ham dwa trén cac thanh phan cla khai niém nay



Ham dinh nghia truéc
(Predefined functions)
» C++ cung cap nhiéu thw vién vOi day di cac ham dworc
dinh nghia san !
» Hai kiéu:
Ham trd vé mot gia tri
Ham khéng tra vé gia tri nao
» Phai “#include” thw vién thich hop

Vi du: <cmath>, <cstdlib>, <iostream> ...



Str dung ham dinh nghia sian

» C++ 6 v6 sO cac ham toan hoc dinh ngha san!
Trong thw vién <cmath.h>
Hau hét trd vé mot gia tri
» Vidu: theRoot = sqrt(9.0);
Cac thanh phan cUa biéu thirc trén:
sqrt: tén ham
theRoot:bién dwoc gan gid trj trd vé clia ham
9.0:dbi sO (argument) hodc dau vao (starting input) cho ham
Viét theo khai niém | — P — O:
|=9.0
P =*“tinh can bac hai” (the square root)
O = 3.0,gia tri trd vé cla ham, dwoc gan cho bién theRoot



Loi goi ham

(Function call)

» Tr& lai vi du trwGc theRoot = sqrt(9.0);
Biéu thrc sqrt(9.0) 1a mot 1&i goi ham (function call hay
function invocation)
Poi sé’cﬂa mot 107 goi ham ¢ thé 1a mot literal (vd: 9.0),
mOt bién hay mOt biéu thirc
LOi g0i ham co thé duoc sl dung trong mot biéu thlrc
khac (vi du: bonus = sqrt(sales)/ 1 0;)



Chuong trinh véi ham dinh nghia sin (1/2)

Display 3.1 A Predefined Function That Returns a Value

1 //Computes the size of a doghouse that can be purchased
2 //given the user’s budget.

3 #include <iostream>

4 #include <cmath>

5 using namespace std;

6  int main( )

7 A

8 const double COST_PER_SQ_FT = 10.50;

9 double budget, area, lengthSide;
10 cout << "Enter the amount budgeted for your doghouse $";
11 cin >> budget;
12 area = budget/COST_PER_SQ_FT;
13 lengthSide = sqrt(area);



Chuong trinh véi ham dinh nghia sin (2/2)

14 cout.setf(ios::fixed);

15 cout.setf(ios::showpoint);

16 cout.precision(2);

17 cout << "For a price of $" << budget << endl

18 << "I can build you a luxurious square doghouse\n"
19 << "that is " << lengthSide

20 << " feet on each side.\n";

21 return 0;

22}

SAMPLE DIALOGUE

Enter the amount budgeted for your doghouse $25.00
For a price of $25.00

I can build you a luxurious square doghouse

that is 1.54 feet on each side.




Mot s6 ham dinh nghia san khac (1/3)

» #include <cstdlib>
abs(): tré vé gia tri tuyét doi clla mot sO nguyén (int)
labs(): tré vé gia tri tuyét doi clla mot sO nguyén I&n (long
int)
fabs(): tré vé gia tri tuyét doi clia mot sO thure (float)
» Ham toan hoc
pow (x, y): x"y
» Lwu y: mOt ham c6 thé nhiéu dbi sO, mbi doi sO co
thé c6 ki€u di liéu khac nhau



Mot s6 ham dinh nghia san khac (2/3)

Display 3.2 Some Predefined Functions

DESCRIPTION TYPE OF TYPE OF EXAMPLE LIBRARY
ARGUMENTS VALUE HEADER
RETURNED
sqrt Square double double sqrt(4.0) 2.0 cmath
root
pow Powers double double pow(2.0,3.0) 8.0 cmath
abs Absolute int int abs(-7) 7 cstdlib
value for abs (7) 7
int
labs Absolute long long labs (-70000) 70000 cstdlib
value fOT labs(70000) 70000
long
fabs Absolute double double fabs(-7.5) 7.5 cmath
value fOT fabs(7.5) 7.5
double



Mot s6 ham dinh nghia san khac (3/3)

ceil Ceiling double double ceil(3.2) 4.0 cmath
(round ceil(3.9) 4.0
up)

floor Floor double double floor(3.2) 3.0 cmath
(round floor(3.9) 3.0
down)

exit End pro- int void exit(l); None cstdlib
gram

rand Random None int rand( ) Varies cstdlib
number

srand Set seed l_msigned void srand(42); None cstdlib
for rand int



Ham void dinh nghia sin

» Khong co gia tri tra lai

» Ham void van c6 thé c6 dbi sO (arguments)
» Vidu:exit (1)



B0 tao s6 ngau nhién

» Tra vé mot sO “duwroc chon ngéu nhién”
» PDwoc str dung cho mo phong (simulation), tro choi (game)
rand(): tré vé mot gia tri & gitka 0 va RAND_MAX
Scaling: ép budc cac sO ngau nhién vao mQt khoang nho hon.
Vidu:rand() % 6 // tra lai gia tri ngau nhién trong khoang tr
Odén5
Shifting:rand() 7% 6 + |
» Hat gibng (seed) dung dé tao sb ngau nhién
Ham rand() tao ra mOt chudi trinh tw (sequence) cac sO ngau nhién
Ching ta c6 thé sl dung “hat giOng (seed)” dé thay thé trinh tu tao
sO ngau nhién vOi ham srand(seed_value):
void function
Seed c6 thé la bat ky gia tri nao.Vi du: srand(time(0));
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Bai tap

» Viét chwong trinh C++ sinh ra N sO ngdu nhién (N <
100) trong khoang 0 dén 1000, sau d6 sap x€p theo thw
tW tang dan hodc giam dan
Goi y: str dung ham san c6 rand()



Ham do nguoi dung dinh nghia
» Lap trinh vién tw viét ham cho muc dich clia minh!
» Xay drng nhirng khoi clia chwong trinh
Chia dé trj (Divide & Conquer)
Dé doc (Readability)
St dung lai (Re-use)
» Ham ma ban dinh nghia c6 thé:
Trong cung moOt file v&i ham main()
O file khac, riéng biét dé& ngwdi khac c6 thé dung né



Nhitng buéc can c6 khi xay dung mot ham

» 3 bwoc khi xay dwng ham
Khai bao / nguyén mau ham (function
declaration/prototype)
Thong tin cho trinh bién dich (compiler)
Thong dich (interpret) thich hgp I g0oi ham
Dinh nghia ham (function definition)
Cai dat thwe té clla ham
Goi ham (function call)
Chuyén diéu khién cho ham



Khai bao ham
(Function declaration)

» Con dwoc goi la nguyén mau ham (function prototype)
» Khai bao thong tin cho trinh bién dich. N6i cho trinh bién
dich biét cich dé thong dich 1&i goi ham
Cu phap:
<gida_tri_trd_lai> TénHam(danh_sach_déi_s0);
Vi du:
double totalCost( int numberParameter,double priceParameter);
» Puoc dat trude bat ky 10 goi ham
Trong khong gian khai bao cla ham main()

Hodc & trirdc ham main() trong khong gian toan cuc



binh nghia ham
(Function definition)
» Cai dat thwe té cla ham. Giéng nhw cai dat cla ham

main()
» Vidu:
double totalCost ( int numberParameter,
double priceParameter)
{

const double TAXRATE = 0.05;
double subTotal;

subtotal = priceParameter * numberParameter;
return (subtotal + subtotal * TAXRATE);

}

» Bwoc dat sau ham main(). Khong dat bén trong ham
main()

» Lénh return: trd quyén diéu khién ngwoc lai doi twong
g0i ham
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Lo1 goi ham
(Function call)
» Gidng nhw goi nhiPng ham da dwoe dinh nghta san

» Vi du: bill = totalCost(number, price); I/ totalCost tra lai
mOt gia tri ki€u double va gia tri nay dwgc gan cho bién
bill

Hai tham sO: number, price
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Vi du ham nguoi dung dinh nghia (1/2)

Display 3.5 A Function Using a Random Number Generator

1
2

un

O 00 ~N O

10
11
12
13

14

#include <iostream>
using namespace std;

double totalCost(int numberParameter, double priceParameter);
//Computes the total cost, including 5% sales tax, “\\\\\\
//on numberParameter items at a cost of priceParameter each.

Function declaration;
int main( ) also called the function
{ prototype

double price, bill;
int number;
cout << "Enter the number of items purchased: ";

cin >> number;
cout << "Enter the price per item $";

cin >> price; “k"",,.FhmctknicaH

bill = totalCost(number, price);
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Vi du ham nguoi dung dinh nghia (2/2)

15 cout.setf(ios::fixed);
16 cout.setf(ios: :showpoint);
17 cout.precision(2);
18 cout << number << " items at "
19 << "$" << price << " each.\n"
20 << "Final bill, including tax, is $" << bill
21 << endl;
Function
22 return 0; head

23} /

24 double totalCost(int numberParameter, double priceParameter)

25 {

26 const double TAXRATE = 0.05; //5% sales tax

27 double subtotal; Function
Function definition

28 subtotal = priceParameter * numberParameter; body

29 return (subtotal + subtotal*TAXRATE);

30 3}

SAMPLE DIALOGUE

Enter the number of items purchased: 2
Enter the price per item: $10.10

2 items at $10.10 each.

Final bill, including tax, is $21.21
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Ham tra lai gia tri kiéu boolean
|. Khai bao ham:

bool appropriate(int rate);
2.Dinh nghia ham:

bool appropriate (int rate)

{

}
3.GOoi ham:

if (appropriate(entered_rate))
cout << "Rate is valid\n";

return (((rate>=10)&&(rate<20))||(rate==0);
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Khai bao ham void

» Giong nhw khai bao ham tra vé gia tri
» Nhuwng kiéu tra vé la“void”.
» Vi du khai bao ham sau:

void showResults ( double fDegrees, double cDegrees);

» Binh nghla ham. Khong co |énh return
void showResults(double fDegrees,double cDegrees)

{
cout.setf(ios:fixed);
cout.setf(ios::showpoint);
cout.precision(1);
cout << fDegrees
<<" degrees fahrenheit equals \n"
<< cDegrees << " degrees celsius.\n";

}

»  Goi gidng nhw nhiPng ham void dinh nghta sén. Khéng c6 phép gan
showResults(32.5, 0.3);
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Piéu kién trudc va diéu kién sau
» Twong t nhw khai niém | - P-O
» Chu thich trong khai bao ham

void showlinterest(double balance, double rate);
I/ Precondition: balance is nonnegative account balance

/] rate is interest rate as percentage
I/ Postcondition: amount of interest on given balance,
// at given rate ...

» Clng thwong dwoc goi la Input va Output
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Ham dic bi¢t main()
» main() cling 1a mdt ham NHUNG chi c6 duy nhat mot
ham main() trong chwo’'ng trinh
» Ai goi ham main() ?
Hé diéu hanh
Thong thwong ¢ moét [énh return dé tra gia tri vé cho doi
twong goi (caller), & day la hé diéu hanh
Kiéu trd lai thwong la int hoac void

27



Quy tic pham vi (scope rules)

» Bién dia phwong (local variables)

Puoc khai bao trong than ham

Chi dwoc str dung bén trong ham doé

C6 thé khai bao bién cling tén trong nhing ham khac nhau
» Bién toan cuc (global variables)

Khai bao bén ngoai than ham

Thwdng cho cac hang sO
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Tom tat cho phan ham
» Hai ki€u ham
Ham trd vé gia tri va ham void
» Ham gidng nhw hdp den (black boxes)
An di chi tiét cla viéc “lam sao dé lam duworc diéu dé” (how)
Khai bao di¥ li€u dia phwong cla nd
» Khai bao ham nén dwgc chi thich day dd
Chu thich diéu kién trwdc va sau (pre- & post-conditions)
Chu thich tat ca doi twong goi ham nay
» Bién dia phwong
Khai bao bén trong dinh nghia ham
» Bién toan cuc
Khai bao bén trén dinh nghia ham
Thwdng cho hang s6, khdng nén cho cac bién
» Tham sO / D0i sO (Parameters/Arguments)
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Bai tap vé ham
» Viét mOt ham dé tinh giai thtra clia mét sd6 nguyén
dwong.
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2. Tham sO va
nap chong ham




Tham s6 va nap chong ham

» Tham s
Tham tri (call-by-value)
Tham chiéu (call-by-reference)
Danh sich tham sO tron 1an

» Nap chdng va doi s6 méc dinh
Vi du, Quy tac

» Test va g& roOi (debug) ham
assert macro

stubs, drivers
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Tham so

» 2 cach thlrc truyén tham sO cho ham

I. Truyén tham tri (call-by-value)
Bén sao co gia tri giong tham sO dwo'c truyén vao ham
Puwoc xem nhw bién dia phwong clia ham
Néu thay ddi, chi cé ban sao dia phwrong (local copy) thay doi.
Ham khong c6 quyén truy cap vao tham sO thwc si cla doi
two'ng goi ham
2. Truyén tham chiéu (call-by-reference)
Pia chi clia tham s6 dwoc truyén vao ham
Cung cap quyén truy cap t&i tham sO thire sw cla doi twong
goi ham
D liéu c6 thé dwoc thay d6i bdi ham
Thém dau & (ampersand) vao trrd'c tham sO
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Chuong trinh v6i Tham tri
(call-by-value) (1/3)

Display 4.1  Formal Parameter Used as a Local Variable

1 //Law office billing program.
#include <iostream>
3 using namespace std;

N

4 const double RATE = 150.00; //Dollars per quarter hour.

5 double fee(int hoursWorked, int minutesWorked);
//Returns the charges for hoursWorked hours and
7 //minutesWorked minutes of legal services.

8 1int main()

9 {
10 int hours, minutes;
11 double bill;
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Chuong trinh v6i Tham tri
(call-by-value) (2/3)

12 cout << "Welcome to the law office of\n"

13 << "Dewey, Cheatham, and Howe.\n"

14 << "The law office with a heart.\n" The value of minutes
15 << "Enter the hours and minutes" is not changed by the
16 << " of your consultation:\n"; call to fee.

17 cin >> hours >> minutes;

18 bill = fee(hours, minutes);

19 cout.setf(ios::fixed);

20 cout.setf(ios::showpoint);

21 cout.precision(2);

22 cout << "For " << hours << " hours and " << minutes

23 << " minutes, your bill is $" << bill << endl;

24 return 0;

25 %

(continued)
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Chuong trinh v6i Tham tri
(call-by-value) (3/3)

Display 4.1 Formal Parameter Used as a Local Variable

26 double fee(int hoursWorked, int minutesWorked) minutesWorked is 2 local
27 variable initialized to the
28 int quarterHours; value of minutes.

29 minutesWorked = hoursWorked*60 + minutesWorked;

30 quarterHours = minutesWorked/15;

31 return (quarterHours*RATE);

32}

SAMPLE DIALOGUE

Welcome to the law office of

Dewey, Cheatham, and Howe.

The law office with a heart.

Enter the hours and minutes of your consultation:
5 46

For 5 hours and 46 minutes, your bill is $3450.00
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Chuong trinh véi Tham chiéu
(call-by-reference) (1/3)

Display 4.2  Call-by-Reference Parameters

1 //Program to demonstrate call-by-reference parameters.
2 #include <iostream>
3 using namespace std;

void getNumbers(int& inputl, int& input2);
5 //Reads two integers from the keyboard.

6 void swapValues(int& variablel, int& variable2);
7 //Interchanges the values of variablel and variable2.

8 void showResults(int outputl, int output2);
9 //Shows the values of variablel and variable2, in that order.

10 1int main()

11 {

12 int firstNum, secondNum;

13 getNumbers (firstNum, secondNum);
14 swapValues (firstNum, secondNum);
15 showResults(firstNum, secondNum);
16 return 0;

17 }

37



Chuong trinh véi Tham chiéu
(call-by-reference) (2/3)

18
19
20
21
22
23

24
25
26

27
28
29
30
31
32
33
34
35
36

void getNumbers(int& inputl, int& input2)
{

cout << "Enter two integers: ";
cin >> inputl
>> input2;

}

void swapValues(int& variablel, int& variable2)

{

int temp;

temp = variablel;
variablel = variable2;
variable2 = temp;

}

void showResults(int outputl, int output2)
{

cout << "In reverse order the numbers are:
<< outputl << " " << output2 << endl;
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Chuong trinh véi Tham chiéu
(call-by-reference) (3/3)

Display 4.2 Call-by-Reference Parameters

SAMPLE DIALOGUE

Enter two integers: 5 6
In reverse order the numbers are: 6 5
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Phan biét Tham so6 va doi so

» Tham sO (Parameters) vs D0i sO (Arguments)
Goi la tham so0 khi khai bao va dinh nghia ham (bwdc 1,2)
Goi la doi s6 khi goi ham (bwdc 3)
» Danh sach tham sO tron 1an.Vi du:
void mixedCall(int& parl,int par2, double& par3);
Khi goi ham mixedCall(argl, arg2, arg3);
argl:1a | ki€u int,dwgc truyén vao b&i tham chiéu

arg2: 1a | kiéu int, dwg'c truyén vao b&i tham tri
arg3:1a | kiéu double,dwgc truyén vao b&i tham chiéu
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Nap chong ham (1/2)

» Khai bao nhi€u tén ham gidng nhau, chi khac nhau danh sach
tham s0.

» Phan biét cac ham nay bang cap
<tén_ham, danh_sdach_tham_s0>, dwgc goi la chir ky (signature)

» Vi du: hai ham tinh gia tri trung binh
Cua 2 tham s0
double average(double nl, double n2)

return ((nl + n2) [ 2.0);
}
Cua 3 tham s0

double average(double nl, double n2, double n3)

return ((nl + n2 +n3) / 3.0);
}

41



Nap chong ham (2/2)

» Ham nao sé dworc goi?

» Phu thuQc vao danh sach dGi sO

» Phan gidi nap chOng ham (overloading resolution):
Trung kh&p chinh xac:tim kiém mot ham v&i chr ky trung kh&p chinh
xac (exact signature)
Trung kh&'p twong thich (compatible match):tim ki€m mOt ham vOi chr
ky trung kh&p twwong thich (“compatible” signature) khi sy ép ki€u tw
dong c6 thé thurce thi

Ep kiéu lén (promotlon vd:int -> double):khong mat du liéu
Ep kiéu xubng (demotlon vd:double -> int):c6 thé mat di¥ liéu

» Vidu phan gidi nap chOng ham:

|. void f (int n, double m);
2. void f (double n,int m);
3. void f (int n, int m);

f(98,99); - goihams0 3
(53,4, - g0| ham sb 2
f(4.3,5.2); - g0i hamsO may 2

42



Ep kiéu ty ddong va nap chong

» Cho phép cic kiéu sO khac tw ddng chuyén thanh kiéu
“double’” khi can (int -> double, float -> double, char -> double)

» Vidu:

double mpg(double miles,double gallons)
{

}
» LOi g0i ham
mpgComputed = mpg(3, 20); // chuyén 5 va 20 thanh kiéu double,sau d6
truyén vao ham
mpgComputed = mpg(5.8,20.2); I/ khéng can thiét phdi chuyén kiéu

mpgComputed = mpg(5,2.4); I/ chuyén 5 thanh 5.0,sau dé truyén vao
ham

return (miles/gallons);
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Péi s6 mic dinh

(Defaut argument)

» Cho phép goi ham thiéu mét sO doi so

» Dung gia tri mac dinh cla tham sO khi khai bao / dinh
nghla ham

» Vidu:
void showVolume (int length, int width = |, int height = |);

» Nhirng IO g0i ham sau hop 1é:
showVolume(2,4, 6);
showVolume(3,5); // thiéu ddi sO height,height lay gia tri mac dinh la |
showVolume(7); // thi€u 2 d6i s6 width & height,lay gia tri mac dinh la |
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Chuong trinh d6i s6 mic dinh (1/2)

Display 4.8 Default Arguments

1
2
3

N o o M

O oo

10
11
12

13
14

15

Default arguments

#include <iostream>
using namespace std;

void showVolume(int length, int width = 1, int height = 1);
//Returns the volume of a box.

//If no height is given, the height is assumed to be 1.

//If neither height nor width is given, both are asfumed to be 1.

int main( )

{ A default argument should
showVolume(4, 6, 2); not be given a second time.
showVolume(4, 6);
showVolume(4);
return 0;

}

void showVolume(int length, int width, int height)
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Chuong trinh d6i s6 mic dinh (2/2)

16
17
18
19
20
21

SAMPLE DIALOGUE

cout <<
<<
<<
<<

"Volume of a box with \n"

"Length = " << length << ", Width = " << width << endl
"and Height = " << height
is " << length*width*height << endl;

"

Volume of a box with
Length = 4, Width = 6
and Height = 2 is 48

Volume of a box with
Length = 4, Width = 6
and Height =1 is 24

Volume of a box with
Length = 4, Width = 1

and Height =1 is 4
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Bai tip nap chong ham

» S& dung nap chéng ham dé xép the tw 10 so kiéu
int, hoac 10 gia tri long hoac 10 gia tri double trong
cung moét chwong trinh C++.
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Test va debug ham

» Cé nhiéu cach thirc khic nhau dé kiém tra tinh
chinh xac cua m6t ham tw dinh nghia

Dung lI&énh cout dé in két qua ra man hinh trong
lic dinh nghia va goi ham
St dung mot b gd& rOi cla trinh bién dich
(compiler debugger)
St dung assert macro
Sw dung stubs va drivers
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Assert macro

» Assertion: mOt cau l&nh trd vé true hodc false

» S dung dé kiém tra dd chinh xac cla diéu kién
Cu phap: assert(<assert_condition>);
Khong cé gia tri tra lai
Panh gia assert_condition, két thuc néu false, tiép tuc néu
true

» Dwoc dinh nghia trong thw vién <cassert>
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Vi du vé assert macro

» Khai bao ham

void computeCoin (int coinValue, int& number, int&
amountLeft);
//Precondition: 0 < coinValue < 100, 0 <= amountLeft <I00
//Postcondition:number set to max. number of coins

» Kiém tra diéu kién trudc

assert ((0 < coinValue) && (coinValue < 100)
&& (0 <= amountleft) && (amountLeft < 100));

Néu diéu kién tredc khéng thGa man -> diéu kién I false -> chwong
trinh két thuc ngay lap turc

» Hiru ich trong viéc g& roi (debugging)
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Bat/tat assert

» #define NDEBUG
Hinclude <cassert>

» Thém dong #define NDEBUG tri&c dong #include dé tat
tat ca cac assertions trong chuong trinh

» Xoa dong nay (hoac tao thanh dong chu thich) sé bat
chtrc nang assert trong churo’ng trinh
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Stubs va drivers

» Phan chia cac don vi bien dich
Mbi ham dworc thiét ké (design), code, test riéng biét
Pam bao tinh hop 1€ cla trng don vi
Chia d,,é tri: chuyén cac nhiém vu I&n thanh cac tac vu nho
hon,dé quan ly hon

» NHUNG lam sao dé test cac ham doc lap nhau
Dung nhirng chwong trinh driver
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Vi du chuong trinh driver (1/3)

Display 4.9 Driver Program

1

2 //Driver program for the function unitPrice.

3  #include <iostream>

4 using namespace std;

5 double unitPrice(int diameter, double price);

6 //Returns the price per square inch of a pizza.

7 //Precondition: The diameter parameter is the diameter of the pizza
8 //in inches. The price parameter is the price of the pizza.

9 1int main()

10 {

11 double diameter, price;

12 char ans;

13 do

14 {

15 cout << "Enter diameter and price:\n";
16 cin >> diameter >> price;
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Vi du chuong trinh driver (2/3)

17
18

19
20
21
22

23
24
25
26
27
28
29

30
31
32
33

}

{

cout << "unit Price is $"
<< unitPrice(diameter, price) << endl;

cout << "Test again? (y/n)";

cin >> ans;

cout << endl;
} while (ans == "y

|| ans == "Y’);

return 0;

double unitPrice(int diameter, double price)

const double PI = 3.14159;
double radius, area;

radius = diameter/static_cast<double>(2);

area = PI * radius * radius;
return (price/area);

54

(continued)



Vi du chuong trinh driver (3/3)

Display 4.9 Driver Program

SAMPLE DIALOGUE

Enter diameter and price:
13 14.75

Unit price is: $0.111126
Test again? (y/n): y

Enter diameter and price:
2 3.15

Unit price is: $1.00268
Test again? (y/n): n
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Stubs

» Phat trién chwong trinh tirng bwde

» Viét cac ham I&n trwde (big-picture)

» Viét cac ham cap thap (low-level) sau

» Stub-out cac ham cho dén khi cai dat
Vi du:

double unitPrice(int diameter,double price)

{

}
L& goi t&i ham nay van hoat dOng

return (9.99); // not valid, but noticeably a "temporary" value
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Quy tic test can ban

» Viét chwong trinh ding
» TOi gidm héa 16i (errors), bugs
» Bam bao tinh hop 1€ cla di¥ liéu

Test va debug tirng ham trong chwong trinh mot cach lan
o't

Tranh 16i phan tang (error-cascading) va két qua xung dot
(conflicting results)
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Tém tat cho phan nap chéong ham

4

Tham tri (call- by-value) la nhi¥ng ban sao cuc bd (local copies)
trong than ham.Doi sO thwe s clia ham khéng thé bi thay doi

Tham chiéu (caII by-reference) truyén dija chi b0 nh¢' cua doi
sO thure su vao ham. Ddi sO thwe s 6 thé bj thay doi

C++ cho phép nhi€u dinh nghia clla ham cing mét tén ham:
goi la nap chOng ham

Tham s6 mac dinh cho phép 101 goi ham thieu mot vai doi so
trong danh sach truyén vao. Khi d6 cac gia tri mac dinh sé
dwoce st dung

assert macro s& két thic chwong trinh néu diéu kién kiém
tra la false

Cac ham nén dw@c test mOt cach d0c Iap, nhw cac don vi bién
dich riéng biét va vQi driver
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