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Muc tiéu bai hoc

« Cac ham dinh nghfa san
— Ham co tra vé gia tri
— Ham khéng tra vé gia tri
e C4c ham khong c6 san
— Khai bao ham, Dinh nghia ham, Goi ham
— Ham dé quy

« CA&c quy tac vé pham vi hoat ddong
— Bién cuc bd
— Hang toan cuc va bién toan cuc
— Khoi, pham vi 1dng nhau



Gidi thiéu vé ham

e L& céac khoi tao nén chwong trinh

e Thuat nglr trong cac ngdn ngtr lap trinh khac:
— Thu tuc, chwong trinh con, phuwong thiec
— Trong C++: ham

. I-P-O
— Input — Process — Output
— L& cac phan co ban cau thanh chwong trinh
— Dung ham cho tirng phan nay



Cac ham dinh nghia san

e Taco thé dung rat nhiéu ham cé san trong cac thw vién!
« CO0 hai loai:
— Nhirng ham c6 tra vé gia tri
— Nhirng ham khéng tra vé gia tri (void)
. Taphai include" thw vién phu hop
— Vi du:
 <cmath>, <cstdlib> (I& nhirng thw vién gbc "C”)
e <jostream> (dé duing cout, cin)
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St dung ham dinh nghia san

e CO rat nhiéu ham toan hoc
— CO thé thay trong thw vién <cmath>
— Hau hét trd vé moét gia tri (“dap sb”)
e Vidu: theRoot = sqrt(9.0);
— CA&c thanh phan:

sqrt = tén cda ham trong thw vién
theRoot=  bién dung dé ghi dap s6
9.0 = doi s6 hay “dau vao” cua ham
— Theo I-P-O:
e I= 90

e P= “inh can bac hai"
« O= 3,lagiatri trd vé cia ham, sé& dwoc gan cho theRoot
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Lol goi ham

e Tr& lai phép gan:
theRoot = sqrt(9.0);

— Biéu thire "sqrt(9.0)" dwoc goi 1a 1&i goi ham (function call hay
function invocation)

— Dabi sb trong mot 16 goi ham (9.0) c6 thé 1a mét gia tri hang, mot
bién hoac moét biéu thire
— Ban than 16 goi c6 thé 1a mot phan ciia mét biéu thive:
e bonus = sqrt(sales)/10;

« BAat cl» noi ndo 1a hop 1é cho kiéu tra vé ciia ham thi ban co thé dat
o goi ham.
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Vi du I&n hon:
Display 3.1 Mot ham co san c6 tra vé mét gia tri (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);

DTH INT2202



Vi du lon hon:
Display 3.1 Mot ham co san co tra vé mét gia tri (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.
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Cac ham dinh nghia san (tiép)

e #include <cstdlib>

— Thw vién nay chiwa cac ham:
 abs() /I Tra vé gia tri tuyét dbi cia mét bién int
e labs() /I Tra vé gia tri tuyét dbi ctia mét bién long int
« *fabs()  // Tra vé gia tri tuyét ddi ciia mot bién float

— *fabs() thwe ra nam trong thw vién <cmath>!
 C6 thé gay bbi roi
« Hay nhé rang cac thw vién dwoc bd sung dan dan sau khi
C++ “chao doi”

« Hay tham khao chi tiét & cac phu luc/cac sach hwéng dan st
dung
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Cac ham toan hoc

* pow(X, y)
— Trdvé xmiy
double result, x = 3.0, y = 2.0;
result = pow(x, y);
cout << result;
 In ra man hinh 9.0 (vi 3.0%%=9.0)

« Chuy la ham nay nhan hai doi s6
— SO lwong doi s clia ham c6 thé 1a con so6 bat ki. Kiéu
cua chung cling c6 thé khac nhau.
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NOi thém yé ham toan hoc:
Display 3.2 M6t s6 ham dinh nghia san (1/2)

Display 3.2 Some Predefined Functions

NAME DESCRIPTION TYPE OF TYPE OF EXAMPLE VALUE 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 for 10b5(7900@) 70000
long

fabs Absolute double double fabs(-7.5) 7.5 cmath
value for fabs(7.5) 7.5
double
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NGi thém yé ham toan hoc:
Display 3.2 M6t s6 ham dinh nghia san (2/2)

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
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Cac ham void dinh nghia san

« Khéng co gia tri tra vé
« Lam mét viéc gi dé nhwng khéng cho ban mét “dap sé”
o Khi dwoc goi, ban than né la mét Iénh
— exit(1); /I khéng co gia trij tra vé
// do d6 khéng dung dwoc trong phép gan
e Lénh nay két thuc chwong trinh
« Cé&c ham void van c6 thé co dbi s
« Tat ca cac dac diém déu gidong hét ham “co tra vé moét
gia tri’
— Chung don gidn khéng trd vé mét gia tri ma théil
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Sinh s6 ngau nhién

e Travé mét s6 dwoc chon ngau nhién
« Dung d@é viét chwong trinh mé phdng hay games
— rand()
« Khéng dbéi sb
« Tra vé mot sb trong khodng 0 dén RAND MAX
— Scaling: phép vi tw/ co dan bién dé
« Ep s6 ngau nhién nay vao khoang nhd hon
rand() % 6
e Tra vé mot gia tri ngau nhién gitva 0 & 5
— Shifting: phép tinh tién
rand() % 6 + 1
« Tinh tién mién gia tri thanh t 1 dén 6 (c6 thé md phong két qua
tung xuUc xac)
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Nhan cla s6 ngau nhién

Céc so gid ngau nhién

Céc |oi goi t&i ham rand() sinh ra “chudi” cac s6 ngau nhién biét

trwdc

S& dung “nhan” (seed) dé thay dbi chudi nay

srand(gia_tri_nhan);

DTH

la ham void

nhan mét dbi sb, 1a “nhan”
c6 thé dung bat ct gia tri ndo lam nhan, vi du th&i gian hé thong:
srand(time(0));

time() trd vé thdi gian hé thdng duwdi dang gia tri s6

cac ham lién quan thoi gian dwoc dinh nghia san trong thw vién
<time>
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Vi du sinh s6 ngau nhién

SO ngau nhién kiéu double trong khodng 0.0 va 1.0:
(RAND_MAX — rand())/static_cast<double>(RAND_MAX)

— O day st dung phép chuyén dbi kiéu dé& ép phép chia v&i do
chinh xac double
« SO ngau nhién kiéu int trong khoang1 va 6:
rand() % 6 + 1
— "%" |a phép lay du

SO ngau nhién kiéu int trong khoang 10 va 20:
rand() % 10 + 10
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Cac ham khéng c6 san

« Ban can viét ham cua riéng minh.
« Ham la nhirng khdi tao nén chwong trinh
— Chia dé tri
— Dé doc
— Dé tai str dung
« “Dinh nghia” ban viét ra co thé dat:
— Cung tép v&i ham main()
— Hoac & moét tép rieng biét dé nhirng chwong trinh
khac cling c6 thé goi t¢ind
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Lam viéc v&i ham

o 3 khai niém quan trong khi lam viéc v&i ham:
— Khai bao ham/ Nguyén mau ham
e Chtra thdong tin cho trinh bién dich
« P& c6 thé thdng dich chinh xac cho cac 1&i goi
— Binh nghia ham
« LA ma/cai dat thwe sw cho thay ham lam gi
— LO1 goi ham
« Truyén diéu khién cho ham
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Khal bao ham

Con goi la nguyén mau ham
La khai bao mang thong tin cho trinh bién dich
Cho trinh bién dich biét can dich cac i goi nhw thé nao

— Claphap: ]

<kiéu_tra vé>ténHam(<danh-sach-tham-so-hinh-thirc>);
— Vi du:

double totalCost( Int numberParameter,

double priceParameter);
Phai dwoc dat trwde tat ca cac Ioi goi téi ham dé
— Bén trong vung khai bao cua main()
— Hoac & bén trén main() trong vung toan cuc
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Pinh nghta ham

e La cai dat cua ham
e Cing gidbng nhw khi ban viét ham main()
e Vidu:
double totalCost( Int numberParameter,
double priceParameter)

{
const double TAXRATE = 0.05;
double subTotal,;
subtotal = priceParameter * numberParameter,
return (subtotal + subtotal * TAXRATE);
}

Chu y Ii dau dong hop ly.
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Vi tri dat dinh nghta ham

e Dat phia dwdi ham main()
— KHONG PHAI “bén trong” ham main()!

e Cac ham “binh dang” véi nhau; khéng ham nao la con
cua ham nao

 Cac tham s6 hinh thirc trong dinh nghia

— La “ché dat trwdc" cho di liéu truyén vao

 “Tén bién“dwoc sir dung dé tham chiéu té&i cac div liéu trong dinh
nghia

e Lénh return
— Truyén di¥ liéu cho noi goi ham
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Lol goi ham

 Gidng v&i goi ham cé san
bill = totalCost(number, price);

« Nhac lai: totalCost tra vé mot gié tri double
— gia tri nay s& dwoc gan cho bién tén 1a "bill"

* P4i sO & day la: number, price
— Dbi s6 cb thé 1a gia tri hang, bién, biéu thirc hay két
hop cac dang nay
— Trong I&i goi ham, déi s6 thwdng dwoc goi la “dbi sd
thwe su”
e B&i chung chira “di liéu thuwe syw” dwoc truyén vao
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DTH

Vi du vé ham:

Display 3.5 Khai bao, Dinh nghia, Loi goi ham (1/2)

Display 3.5
1 #include <iostream>
2 using namespace std;
3 double totalCost(int numberParameter, double priceParameter);
4 J/Computes the total cost, including 5% sales tax,
5 //on numberParameter items at a cost of priceParameter each.
Function declaration;
6 int main( ) also called the function
7 { prototype
8 double price, bill;
9 int number;
10 cout << "Enter the number of items purchased: ";
11 cin >> number;
12 cout << "Enter the price per item §";
13 cin >> prices / Function call
14 bill = totalCost(number, price);
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Vi du vé ham:
Display 3.5 Khai bao, Dinh nghia, Loi goi ham (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 %

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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Mot kiéu khai bao ham khac

 Nhac lai: Khai bdo ham |a cung cap “théng tin” cho trinh
bién dich
« Trinh bién dich chi can biét:
« Kiéu tra vé
e Tén ham
« Danh sach tham sb

« Ta co thé bd qua tén clia tham sb hinh thirc:
double totalCost(int, double);

— Néu cung cap ca tén cua tham sb hinh thirc thi ma ngudn dé doc
hon
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Phan biét: Tham s6 va Bdi s6

« Tiéng Anh
— tham s6: parameter
— dbi sb: argument
« Hai khai niém nay thwérng dwoc dung thay thé cho nhau
« Tham sb6/ddi s6 hinh thirc
— Dung trong khai bao ham
— Dung trong header cta dinh nghia ham
« Tham sb6/dbi s6 thuwe su
— Dung trong I&i goi ham
« May moc ma ndi thi tham sé 1a “hinh thire” con dbi sé 1a “thuc sy”
— Khéng phai moi tai liéu déu théng nhat dung nhw vay
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Ham goi ham

Chung ta da va dang lam viéc nay roi!

— main() la mét ham!

Yéu cau duy nhat:

— Khai bao ciia ham phai xuat hién trwdc I&i goi ham
Pinh nghia ham c6 thé nam & dau do

— Phia dw¢i dinh nghia ham main()

— Hoac trong moét tép riéng biét

Thwdng thi mét ham goi téi rat nhiéu ham khac
Tham chi ham c6 thé goi t&i chinh n6 > “dé quy"



Ham tra vé gia tri logic

« Kiéu trd vé clia ham co thé 1a bat cr kiéu hop 1é nao

— Gia sr da biét khai bao/nguyén mau ham:
bool appropriate(int rate);

— Va dinh nghia ham:
bool appropriate (int rate)

{
}

— Ham nay sé tra vé "true" hoac "false"

return (((rate>=10)&&(rate<20))||(rate==0);

— Ta co6 thé goi ham nay & bén trong ham khac nhw sau:
If (appropriate(entered_rate))
cout << "Rate is valid\n";
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Khal bao ham void

e Twong tw nhw cac ham co tra vé gia tri
« Chi dinh kiéu tra vé cia ham la "void"
e« Vidu:
— Khai bao/nguyén mau ham:
void showResults( double fDegrees,
double cDegrees);

e Kiéu tra vé la "void"
« Khdng c6 gi duoc tra vé
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Pinh nghta ham void

e Dinh nghia ham:
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";

e Chuy: khdong co lénh return
— Ddi voi ham void, 1&énh return 1a ty chon
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Gol t&l ham void

 Ciing gibng nhu goi t&i cac ham cd san trong thw vién
e Goi ter ham khac, vi du main():

— showResults(degreesF, degreesC);

— showResults(32.5, 0.3);

» Chuy la khong goi trong phép gan boi khdng co gia tri
tra vé
« PGi sb thwe sw (degreesF, degreesC)
— Puwoc truyén vao ham

— Ham dworc goi dé “lam cbng viéc cua nd” v&i nhirng dir liéu
truyén vao
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Ban thém vé lénh return

 Tra diéu khién cho ham goi t&éi ham nay
— Néu kiéu tra vé khac void, ham PHAI c6 |énh return
— Thwdng thi return 1a 1&nh cudi cung trong dinh nghia
ham
« Doi v&i ham void, 1&nh return 1a tly chon

— Dau déng ngodc nhon “}” 1a céach return khdéng twdng
minh cho ham void
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Piéu kién trwdc va diéu kién sau

 Tiéng Anh
— diéu kién trwdc: precondition
— diéu kién sau: postcondition
« Twong tw nhw thao luan vé "I-P-O”

e Cach chu thich trong khai bao ham:
void showlInterest(double balance, double rate);

//Diéu kién trudec: balance is honnegative account balance
I/ rate is interest rate as percentage

// Diéu kién sau: amount of interest on given balance,

Il at given rate ...

 Thwong goi la Input & Output
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main(): "“Dac biét"

« Nhac lai: main() 1a mét ham
e “Dac biét“ & cho:
— C6 mét va chi mdt ham main() ton tai trong mot
chwong trinh

e Caigi goi ham main()?
— Hé diéu hanh
— Theo truyén thong nd nén cé Iénh return

« Gia tri nay dugc truyén toi “noi goi ham main” > O day la hé
dieu hanh
— Nén tra vé "int" hoac "void"
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Quy tac vé pham vi hoat ddng

e Bién cuc bd
— Khai bao trong than mét ham
— Chi hoat dong trong ham dé
e Ta co thé co nhirng bién cung tén khai bao trong ham
khac
— Pham vi & day la cuc bd: “pham vi cia mdt bién la bén trong
ham n6 dwoc khai bao”
e Bién cuc bd
— Duy tri diéu khién trén di liéu don 1&
— Ham nén khai bao tat ca dir liéu cuc bo né can
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Triru trong hda thu tuc

Nguo’l S dung chi can biét mot ham “lam gi’ " chw khong
can biét cac bwdc né thwe hién viéc dé “nhw thé nao”.

Hay nghit toi “hép den”
— La thiét bj ban biét cach st dung chr khéng biét chi tiét hoat
ddng bén trong cua né

Cai dat ham giong nhw hdp den
— Ngu®i dung ham chi can biét khai bao
— Khéng can biét dinh nghia ham
« Goi la Che gidu Théng tin
e Giau di chi tiét vé cac budc ham thwe hién céng viéc cia no



Hang toan cuc va Bién toan cuc

 Bién/hang dwoc khai bao “bén ngoai” tat ca cac ham
— Latoan cuc voi tat ca cac ham trong tép do
 Bién/hang dwoc khai bao “bén trong” than ham
— La cuc bd véi ham doé
« Khai b&o toan cuc thwdng st dung v&i hang:
— const double TAXRATE = 0.05;
— Ta khai bao toan cuc dé tat ca cac ham déu cé thé truy cap téi hang

« Bién toan cuc?
— CO0 thé nhwng hiém khi st dung
— Nguy hiém: Khéng kiém soat dwoc cac ham sé dung né nhw thé nao!
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Khoi

 Khai bao di liéu bén trong l1&nh khoi
— D liéu s& hoat déng trong pham vi khdi
« Chu y: mbi dinh nghia ham 1a mét khoi!
— BPay chinh Ia “pham vi hoat ddng ham” cuc b6
. Khéi l3p:
for (int ctr=0;ctr<10;ctr++)

{
}

— Bién ctr chi hoat dong trong khéi vong 13p nay

sum-+=citr;
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Céac pham vi I6ng nhau

« Caéc bién cung tén dwoc khai béo trong nhiéu khoi

« Hop |&; pham vi & day 1a “pham vi khoi”
— Khéng nhap nhang
— Mbi tén la duy nhat trong pham vi cla noé
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Tom tat 1

 Hali loai ham:
— CO tra vé gia tri
— Ham void
e Ham nén dwoc xem nhuw “hép den”
— Che di chi tiét trng bwdc né gidi quyét van dé
— Khai bao di¥ liéu cuc bd né can

 Khai bdo ham nén chu thich di hwéng dan st dung
— Diéu kién trwdc va sau
— Nhirng tiéu chuan cho noi goi ham



Toém tat 2

e D lieu cuc b
— Khai bao trong dinh nghia ham

D lieu toan cuc
— Khai béao bén trén tat ca cac dinh nghia ham
— Dung duoc véi hang, khéng nén ding cho bién

« Tham sd/ Doi sb
— Hinh thire: Trong khai bao va dinh nghia ham
e La “choé dat trwéc" cho di¥ liéu truyén vao
— Thwc sw: Trong loi goi ham
o La d liéu thwe s truyén cho ham



Chuan bi bai toi

« DPoc chwong 4 gido trinh: Tham s6 ciia ham va Nap chéng ham
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