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a Declarations =~

v ERE~ANBARFINF R AP
" EFH AL EEET ~NAE
A A, 7ML H# T4
o BCH P, B2 FE YIS T 4B 14 A

o T
= inta=7; [/l an int variable named ‘a’ is declared
= const double cd = 8.7; /Il a double-precision floating-point constant
= double sqrt(double); /[ a function taking a double argument and
/[ returning a double result
= vector<Token>v; /[ a vector variable of Tokens (variable)
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a Declarations =
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#include "../../std_lib_facilities.n™
ik gk b, x #std lib facilitiesh ¢ & 91 =t 48 3k £ T A ¢ (4. 45
cout %)

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

- -
e

7% 5 Q’efinitions

P A BERAAL LT EHRAR(RN)GR LML, MAh2 A E L
= BN RA-MHBGEN, LEAR— 2R T L
L &

inta=7;
int b; /[ an int with the default value (0)

vector<double>v; // an empty vector of doubles
double sqrt(double) { ... }; //i.e. a function with a body
struct Point { int x; inty; };
" REPHARRZL G TH
double sqrt(double); // function body missing
struct Point; Il class members specified elsewhere

extern int a;// extern means “not definition”
A Il “extern” is archaic; we will hardly use it

e, EARAT!
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" ] 4o
inta; /I definition
inta; /] error: double definition

double sqrt(double d) { ...}  // definition
double sqrt(double d) { ...}  // error: double definition

ClaTUEA—NtER SR
" FYABGAAT i T g A (k2K 28AF)

inta=17, /I definition (also a declaration)
extern int a; /[ declaration
double sgrt(double); // declaration

double sqrt(double d) { ...}  // definition (also a declaration)
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token.h: |/ declarations:

class Token { ... };

class Token_stream {
Token get();

1
token.cpp:
#include ""token.h" use.cpp: | .. N 3
//definitions: #include ""token.h
Token Token_stream::get
(%Y 9e10 Token t = ts.get();

/7

P kX (shisheg tokenh) 2 LT A AR BFeRAK B2 hEo —EFTRAE
—NE§
A .cpp Xt (LA it A) P& AR A g#include 7 91 A A F— 8 Hieb
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#include "'std_lib_facilities.h" /I get max and abs from here
/Inor,i,orvhere

class My _vector {

vector<int> v; /l'v is in class scope
public:
int largest() I largest is in class scope
{
intr=0; Il ris local

for (inti=0; i<v.size(); ++i)  //1is in statement scope
r = max(r,abs(v[i]));

/I no i here
returnr;
}
/I no r here
b
/I no v here
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int x;
inty;

int f()
{

int X;
X=1,;

{

// another global variable “0”

// global variable — avoid those where you can

S

BG4 AIRE TR E. Bk
% 4% B F ¥ A

// local variable (Note — now there are two X ’s)
I/ local x, not the global x

int X = y; // another local x, initialized by the global y
/I (Now there are three x’s) “0”
/l increment the local x in this scope

((1 b4

AR L, ik Bst R EEASRHF R 6%

# %% 2 4 2 6% % keep it simple!
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L)

= return_type name (formal arguments); /[ a declaration
= return_type name (formal arguments) body /[ a definition
= 5 4o,

double f(int a, double d) { return a*d; }
¢ AR T LS
4o FAAAR MR @/EATIA, 4& AvVoid /£ A4 & g £ A

L0

L0

void increase_power(int level); & & A ;,?5— e A 40 4% 16
= %%, VOdEZRBRA“RE@—NA” # % — M X
o BBAR—NEA B ATy 5
"] e
{/* code */ } Il a block
try { /* code */ } catch(exception& €) { /* code */ } // a try block

< WHEN(AF)T Rt E
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I call-by-value (send the function a copy of the argument’s value)
int f(inta) {a=a+tl; returna;}

a. 0

int main() Mvalue
t XX: 0

INt xx = 0;

cout << f(xx) <<endl; //writes 1

cout << xx << endl; Il writes 0; f() doesn’t change XX

intyy =7,

cout << f(yy) << endl; // writes 8; f() doesn’t change yy _

. a: 7

cout <<yy << endl; I/ writes 7

} copythe value
A
KA # N 4A _ Z
yYy:
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/I call-by-reference (pass a reference to the argument)
int f(int& a) { a = a+1; return a; }

. 1st call (refer to xx)
int main() _

{
int xx = 0;
cout << f(xx) << endl; I/l writes 1
Il () changed the value of xx
cout << xx << endl; I/l writes 1
intyy=7;
cout << f(yy) << endl; // writes 8
Il () changes the value of yy
cout << yy << endl; /[ writes 8
} /

7| Al #% N A4, 25—/ #uiak 3] A Bp T

USTC AUTO




http:/ /staff.ustc.edu.cn/~zlwang/

L
> * . .
- »

o R-g &% %1% A 4% 3| Al £ 2 (non-const)
" SRR AKRB Sk, CAFH—%HEE GDbugs
intincrl(inta) { return a+1; }
void incr2(int& a) { ++a; }

intx =7;
X =1incrl(x); // pretty obvious
incr2(x); /[ pretty obscure

CMRAM 2 X F %I ASKR?
" A-ERAT, cRILG
c g, &EINSHGMA
- # 4% &% (e.g., vector)
= const 3| A &% A
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void f(int a, int& r, const int& cr) { ++a; ++r; ++cr; } // error: cr is const
void g(int a, int& r, const int& cr) { ++a; ++r; int X = cr; ++x; } // ok

int main()
{
int x =0;
inty =0;
intz=0;
g(x,y,2); Il x==0; y==1; z==
9(1,2,3); Il error: reference argument r needs a variable to refer to
g(1y.3); I/ ok: since cr is const we can pass “a temporary”

> constz| A& F A, 2 A FHELELRGHE
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inti=7; 7
iNt& r =1;

r=9; /l'1 becomes 9

const int& cr =1;

Ilcr=1, /[ error: cr refers to const

1 =8;

cout << cr << endl; I/ write out the value of i (that’s 8)

@ THAAAR—N R G35
@ A2 R
= i id—/Nconst 3| A k1t ek — Ntk
= S RET A S~ Ntk (KA R %)
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A AF AFBERL G2t %

1& Al sEconsty]| Al Xt R R & 24k th X2t %

it BB BRG—NERE, HFRRG AL A E LG R (RT)
2 i b 2t 5t A% A 48 A 4% 3] A4A A (3Econst)

e

*

/
0’0

e

*

X 4311 4o
class Image { /* objects are potentially huge */ };
void f(Image i); ... f(my_image); // oops: this could be s-1-0-0-0-w
void f(Image& i); ... f(my_image); // no copy, but f() can modify my image
void f(const Image&); ... f(my_image); // f() won 't mess with my_image

—| 5 LB S H A ERGA RS ARAGEST
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e

“ XAToEaAaNFARA R (Jack FJill) 4, 45

class Glob { /*...*/ }; Il in Jack’s header file jack.h
class Widget { /*...*/ }; /[ also in jack.h

class Blob { /*...*/ }; Il in Jill’s header file jill.h
class Widget { /*...*/ }; /[ also in jill.h

#include ""jack.n™; //thisis in your code
#include "'jill.h""; /I so is this

void my_func(Widget p) /[ oops! — error: multiple definitions of Widget

{
€\\\\ ¥EHEEL

...
}
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C HEBRAMKMTEL ST ELGEE
" nfEASANAXAA, Y RTRALAE
C BEAINHFRO—FART XNREAL F 2 A
namespace Jack { Il in Jack’s header file
class Glob{ /*...*/ };
class Widget{ /*...*/ };

}

#include "jack.h™; // thisis in your code

#include "jill.h"; I so is this

void my_func(Jack::Widget p) Il OK, Jack’s Widget class will not

{ Il clash with a different Widget
...

}
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Y BEATHRRRAGLE F AL MhArt R B A
X IR

= cout aZ e stdP, BTILEXT & 64 X

std::cout << "Please enter stuff... \n*;
» AR L
" ZF R RALBRFEKMEEEFAH AN A GId (IR T £ A Ao
# %% %)
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USING 2 B Ae 54

-
£

CAHATEHESLTHGAEL
= std::cout << "Please enter stuff... \n"";

4 °T w44 Bl — A “using & 9”7

= using std::cout; // when I say cout, | mean std::cout”
= cout << "Please enter stuff... \n""; /I ok: std::cout
= Ccin>>X; /[ error: cin not in scope

Rk, AHAEA “using 45 47
= using namespace std; // “make all names from namespace std available”
= cout << "Please enter stuff... \n""; /I ok: std::cout
= Cin >>X; /l ok: std::cin

= B —Ausingds Ak ek XMt P R—/ANEFIRG T IT
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