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Muc tiéu bai hoc

e Tham so
— Truyén gia tri
— Truyén tham chiéu
— Phdi hop 2 kiéu trong danh sach tham s

« Nap chong ham va Doi s6 mac dinh
— Vi du, Quy tac
« Chay thir va g& 16i cho ham

— Macro assert
— Stub va Driver



Tham so

 Hai phuong thirc truyén tham s cho ham
« Truyén gié tri

— “ban sao" cla ddi s6 thwe sw dwoc truyén vao
e Truyén tham chiéu

— “dia chi“ cGia ddi sO thye sw dwoc truyén vao



Truyén gia tri

Ban sao cla doi s6 thuc sw dwoc truyén vao
Bén trong ham, chung dwoc xem nhw bién cuc b

Néu bi bién ddi thi chi ban sao nay chju anh hwéng
— Ham khdng tac ddng 1én dbi s6 thwe sw & noi goi ham

Day la cach thirc mac dinh
— Puwoc dung trong tat ca cac vi du & cac bai trudc



Vi du truyén gié tri ,
Display 4.1 Dung tham s6 hinh thirc nhw bién cuc b (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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Vi du truyén gia tri:

Display 4.1 Dung tham s hinh th&rc nhw bién cuc bd (2/3)

DTH

12
13
14
15
16
17

18

19
20
21
22
23

24
25

cout << "Welcome to the law office of\n"
<< "Dewey, Cheatham, and Howe.\n"

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

cin >> hours >> minutes;
bill = fee(hours, minutes);

cout.setf(ios::fixed);

cout.setf(ios::showpoint);

cout.precision(2);

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

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

return 0;

(continued)
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Vi du truyén gié tri ,
Display 4.1 Dung tham s6 hinh thirc nhw bién cuc bd (3/3)

Display .1 Formal Parameter Used as a Local Variable

26 double fee(int hoursWorked, int minutesWorked) minutes‘\:\fgl?ke‘:d is a 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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Truyén gia tri: Loi thwong gap

 L6i thwong géap:
— Lap lai khai bao tham s trong than ham:
double fee(int hoursWorked, int minutesWorked)

{

int quarterHours; /I bién cuc bd
Int minutesWorked /[l KHONG bUOC!

}
— Két qua bao 16i bién dich
* "Redefinition error..."
e DOI sO gia tri dwoc dung nhuw bien cuc b6 trong than ham
— Nhwng ham “tw déng” cé dwoc chung
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Truyén tham chiéu

Cung cap truy cap t&i doi so thwe sw

Ham dwoc goi t&i co thé bién dbi dir liéu cda noi
goi ham!

Vi du dién hinh: ham nhap d lieu

— Pé& lay di¥ liéu cho noi goi

— D@ liéu sé duoc “guri” cho noi goi

Chi dinh truyén tham chiéu bang cach thém dau
va (&) vao sau kiéu di liéu trong danh sach
tham so



DTH

Vi du truyén tham chiéu:

y

Display 4.1 Truyén tham chiéu (1/3)

Display 4.2  Call-by-Reference Parameters

N

10
11
12

13
14
15
16
17

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

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

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

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

int main()

{
int firstNum, secondNum;
getNumbers(firstNum, secondNum);
swapValues(firstNum, secondNum);
showResults(firstNum, secondNum);
return 0;

}
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Vi du truyén tham chiéu:
Display 4.1 Truyén tham chiéu (2/3)

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

19 {

20 cout << "Enter two integers: ";
21 cin >> inputl

22 >> input2;

23}

24  void swapValues(int& variablel, int& variable2)

25 {

26 int temp;

27 temp = variablel;

28 variablel = variable2;

29 variable2 = temp;

30}

31

32 void showResults(int outputl, int output2)

33 {

34 cout << "In reverse order the numbers are: "
35 << outputl << " " << output2 << endl;
36}
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Vi du truyén tham chiéu:
Display 4.1 Truyén tham chiéu (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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Chi tiét truyén tham chiéu

« Thwe s thi cai gi dwoc truyén vao?
« “Tham chiéu” t&i d6i sd thwe sy & noi goi ham!
— Trd t&i dia chi nhé cla dbi sb thue sw

— Pwoc goi 1a “dia chi”, 1a mot con s6 duy nhat chi mét
dia diém cu thé trong bd nh&
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Tham so tham chiéu hang

« DPoi s6 tham chiéu an chira nguy hiém
— D@ liéu & noi goi ham c6 thé bj thay dbi
— Thwong thi day 1a diéu dwoc mong doi, nhwng ddi khi ngoai
mong doi

e Dé “bao vé€” di¥ liéu va van dung truyén tham chiéu:
— Hay s dung tr khda const
» void sendConstRef( const int &parl,
const int &par2);
e V&i khai bao nay, ham chi c6 thé doc tham s6
« Than ham khéng dwoc phép thay déi ching
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Tham sb va dbi sb

 CAc thuat nglr ndy dé gay nham Ian, thwéng dung 1an
[o]g!
e Y nghia thuc su:
— Tham s hinh thire
e Trong khai bao ham va dinh nghia ham
— Pbi s
 Dung dé “dién vao” tham sé hinh thirc
e Trong I&i goi ham (danh sach dbi sb)
— Truyén gia tri va truyén tham chiéu
« L& co ché cla qua trinh 1ap ghép di¥ liéu vao trong ham



Danh sach tham s6 phoi hop hai kiéu truyén

« CO thé phdi hop cac co ché truyén tham sb
« Danh sach tham so ¢ thé c6 ca tham s6 tham chiéu va
tham so gia tri
 Trong danh sach nay, th& tw dbi so rat quan trong:
void mixedCall(int & parl, int par2, double & par3);
— L&i goi ham:
mixedCall(argl, arg2, arg3);
« argl phai co kiéu int, dwoc truyén tham chiéu
e arg2 phai co kiéu int, dwoc truyén gia tri
« arg3 phai co kiéu double, dwoc truyén tham chiéu
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Lwa chon tén tham s6 hinh thirc

« Gidng quy tac dat tén dinh danh:

— Tén phai cé nghial

« Ham la mot “don vi khép kin”
— Puorc thiét ké riéng biét véi phan con lai ciia chwong trinh
— Giao cho cac nhom Iap trinh vién khac nhau
— TAat ca can “hiéu” dung cach sir dung ham
— C0 thé chap nhan tén tham sb hinh thire tring véi tén dbi s6

e Lwa chon tén ham ciing dung cac quy tac nhw trén

DTH INT2202



Nap chéng ham

Cac ham co trung tén

Danh sach tham s khac nhau

Hai dinh nghia riéng biét

“Chir ki” cua ham

— Tén ham va danh sach tham sb

— Phai 1a “duy nhat” cho méi dinh nghia ham

Cho phép cung mét cdng viéc thwe hién trén nhirng div
liéu khac nhau



DTH

Vi du nap chéng: ham average()

Ham tinh trung binh cdng cta 2 so:
double average(double nl1, double n2)
{

}

Ham tinh trung binh cdng cta 3 so:
double average(double nl1, double n2, double n3)
{

}

Cung tén nhwng la 2 ham riéng biét

return (n1 + n2) / 2.0);

return ((n1 + n2 + n3) / 3.0);
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Nap chéng ham average() <tiép>

« Ham nao sé duoc goi?

e Tuy vao ban than |&i goi:
— avg = average(s.2, 6.7);
» Goi t&i ham average() co hai tham s6
— avg = average(6.5, 8.5, 4.2);
» Goi t&i ham average() c6 ba tham s6

* Trinh bién dich phan tich I&i goi dwa trén chir ky
cua l&i goi
— “Ghep doi” o1 goi voi ham phu hop
— Cac ham nay la tach biét
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Céc 16i thworng gap khi nap chong ham

« Chi nap chéng nhirng ham cung céng viéc
— Mot ham mpg() nén ludn thire hieén cung cong viec, trong tat ca
cac phién ban nap chdng
— Néu khéng thi rat kho doan y nghia két qua

* Phan tich &1 goi ham C++:
— Bwd&c 1: tim chir ki chinh xac
— Buwéc 2: tim chi¥ ki “cé kha nang twong thich”
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Phan tich 1&i goi nap chéng

« Buwoc 1. Ghep doi chinh xac
— Tim ch@® ki chinh xac
« la noi ta khédng can chuyén dbi kiéu doi sd

« Bwoc 2: Ghep doi “twong thich”
— Tim chi ki “twong thich” (Cé thé can t&i chuyén doi
kiéu tw dong)
« Phwong an 1: “nang cap” kiéu (vi du int>double)
— Khéng mat di liéu
« Phwong an 2: “ha cap” kiéu (vi du double=>int)
— C6 thé mat di» liéu



Vi du phan tich I&i goi nap chéng

e Cho cac ham sau day:

— 1. void f(int n, double m);
2. void f(double n, Int m);
3. void f(int n, Int m);
— L&igoi:
f(98, 99); - goi #3
(5.3, 4); - goi #2
f(4.3, 5.2); - goi 77?7

« Can tranh viéc nap chdng dé gay nham lan nay

DTH
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Tw ddng chuyén doi kiéu va nap choéng

« CAac tham sd hinh thirc dang sb6 thuwdng duwoc dat kiéu
double
« Dung dwoc véi bat clr kiéu div liéu s6 nao
— Cac di liéu “dwoi clp” sé duwoc “nang cap”
* int - double

» float - double
» char - double *Sau nay sé ban thém!

e Tranh nap chéng nhirng kiéu dir liéu s6 khac nhau
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Vi du tw déng chuyén doi kiéu va nap chong

e double mpg(double miles, double gallons)
{

}
* Viduloi goi ham:
— mpgComputed = mpg(5, 20);
« Tw dong chuyén 5 & 20 thanh double rdi truyén vao
— mpgComputed = mpg(5.8, 20.2);
« Khéng can chuyén dbi kiéu
— mpgComputed = mpg(b, 2.4);

« Tw dong chuyén 5 thanh 5.0 rbi truyén vao

return (miles/gallons);
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P6i s6 mac dinh

« Cho phép bé qua mot s doi sé
e Chi dinh trong khai bao/nguyén mau ham
— void showVolume( Int length,
Int width = 1,
Int height = 1);
« Hai dbi s6 sau dwoe dat gia tri mac dinh
— Nhirng l&i goi hop |€é:
 showVolume(2, 4, 6): //Truyén ca 3 dbi sb vao
« showVolume(3, 5); //height nhan gia tri mac dinh la 1
e showVolume(7); /lwidth & height mac dinh Ia 1
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Vi du doi s6 méc dinh:
Display 4.1 Bdi s6 mac dinh (1/2)

Display 4.8 Default Arguments

~N oy v w

co

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 He 1.

//If neither height nor width is given, both are asbumed 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)

INT2202
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16
17
18
19
20
21

SAMPLE DIALOGUE

cout <<
<<
<<
<<

Vi du doi s6 méc dinh:
Display 4.1 BG6i s6 mac dinh (2/2)

"Volume of a box with \n"
"Length = " << length << ", Width ="
"and Height = " << height
" 1is " << 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

<< width << endl

INT2202



Chay thtr va g& 16i cho ham

« RAat nhiéu ki thuat:

— Dung nhiéu Iénh cout

e Trong |l&i goi va dinh nghia

 Dung dé “lan vét” thuc thi chwong trinh
— Trinh g& 16i cha IDE

o Tuy thuéc mai trwvdng
— Dung macro assert

« Két thic chwong trinh sém hon can thiét

— Stubs va drivers
« Phét trién tdng dan
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Macro assert

« M0t khang dinh trong assert: 1a mot biéu thive true hay
false

 DuUng khi viét tai liéu va kiém tra tinh dung dan cta ham
— Diéu kién trwdc va sau
« Thuong dung assert: kiém tra tinh hop 18 ctia chung
— Cuphap:
assert(<diéu_kién_assert>);
« Khéng cé gia tri trd vé
« Tinh giéa trj cGa biéu thirc diéu_kién assert
« Két thuc chuwong trinh néu false, tiép tuc néu true

e Dinh nghia trong thw vién <cassert>
— Macro dugc dung twong tw nhw ham

DTH INT2202



Vi du macro assert

e Cho khai bao ham sau:
void computeCoin( int coinValue,
INnt& number,

. Int& amountLeft);
//Diéu kién truwdece: 0 < coinValue < 100

] 0 <= amountLeft <100
//Diéu kién sau: number set to max. number

of coins

« Kiém tra diéu kién trwoc:

— assert ((0 < currentCoin) && (currentCoin < 100)
&& (0 <= currentAmountLeft) && (currentAmountLeft < 100));

— Neéu khong thoa man diéu kién trwde > diéu kién bang false - chwong
trinh két thac!

DTH INT2202



Vi du macro assert <tiép>

 Hiru ich khi g& 10i

« K&t thic chwong trinh do d6 ta c6 thé phan doan 16i

DTH INT2202



Bat/tat assert

e Chithj tién x& ly cho ta mét cach dé bat/tat assert

« #define NDEBUG
#include <cassert>

« BO sung dong "#define" trwdc dong “#include”
— TAT tat ca assert trong chwong trinh

 Loai bd dong "#define" (ho&c dat dau chu thich dong do)
— BAT céac assert tré lai

DTH INT2202



Stub va Driver

« La cac ki thuat dé tach roi cac don vi can bién dich
— M@&i ham dworc thiét ké, cai dat, chay thi riéng ré
— Dam bdo tinh hop 1& cia méi don vi
— Chia dé tri
« Chuyén mét tac vu Ién = nhiéu tac vu nhd hon, dé quan ly

 Nhuwnglam sao dé chay thir chung déc lap véi nhau?
— S dung cac chuwong trinh driver



Vi du chwong trinh driver:
Display 4.9 Chuwong trinh driver (1/3)

Display .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 int main()

10 {

11 double diameter, price;

12 char ans;

13 do

14 {

15 cout << "Enter diameter and price:\n";
16 cin >> diameter >> price;

DTH INT2202



Vi du chwong trinh driver:
Display 4.9 Chuwong trinh driver (2/3)

17 cout << "unit Price is $"

18 << unitPrice(diameter, price) << endl;
19 cout << "Test again? (y/n)";

20 cin >> ans;

21 cout << endl;

22 } while (ans == 'y’ || ans == ’Y’);

23 return 0;

24 %

25

26 double unitPrice(int diameter, double price)
27 |

28 const double PI = 3.14159;

29 double radius, area;

30 radius = diameter/static_cast<double>(2);
31 area = PI * radius * radius;

32 return (price/area);

33 %

(continued)
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Vi du chwong trinh driver:
Display 4.9 Chuwong 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

DTH INT2202



Stub

» Trong mé hinh phat trién tang dan

« Trwdec tién, viét cdc ham md phdng “bire tranh toan
canh’
— Cé&c ham & murc thap thi viét sau
— Dung cac ham than tréng dé chay thi réi cai dat dan
— Vi du:
double unitPrice(int diameter, double price)

{
return (9.99); // khdng chinh xac, nhwng chu y

/I no chi la mét gia tri “tam thoi”
}

— Loi goi téi ham van thwe hién dwoc

DTH INT2202



Quy tac chay thr co ban

« Nham viét chwong trinh dung dan
. Giam thidu I6i, "bugs"
« Pam bao tinh hop |é cua di liéu
— Chay thir moi ham trong chuwong trinh c6 tat ca
nhirng ham khac da chay th va g& 16i suén sé
— Tranh hién twong 16i nay kéo theo 16i khac va két qua
xung dot

DTH INT2202



Tom tat 1

* Tham so hinh thirc 1a chd dat trwde, sé dwoc dién bang
doi so thwe sw trong I&i goi ham

e Tham s6 dwoc truyén bang gié tri 1a nhirng ban sao
trong than ham dwoc goi
— Ham khéng thao tac trén dbi sé thuc sy

. Truyen bang tham chiéu cung cap cho ham dia chi nhé
cda dbi sb thuwe sw
— Ham thao tac trén (do do co thé bién dbi) dbi sb thue sw
— DAbi sb phai la mot bién, khéng thé 1a hang s



Toém tat 2

Ban co the dinh nghia nhiéu ham trung tén: viéc nay goi
la nap chdng ham

Poi so mac dinh cho phep &1 goi ham duwoc “bd qua”
mot sd hodc tat ca ddi sé trong danh sach
— Néu l&i goi khéng cung cap dbi sé > s dung gia tri mac dinh

Macro assert kich hoat két thic chwong trinh néu biéu
thirc diéu kién cla assert khdng thda man

Cac ham nén duwoc chay thiy doc lap
— Nhw cac don vi bién dich riéng ré, cung v&i driver cua chung



Chuan bi bai toi

 Doc chwong 5 giao trinh: Mang

DTH INT2202
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