Introduction to C++ (Season 1)

Unit 3: More than C
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Section 3 : Reference & Dynamic Memory
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Reference (31 /)

+* A reference Is an alias for another
variable. (31 A &2 5 — NEKF 87
7l )

“* Any changes made through the
reference variable are actually
performed on the original variable
(E T 51 PR 1 HERF S0 PR £
TIEFATHEXE L)

- TestReferenceVariable

¢ To declare a reference variable:
INt X;

INt& rx = X;

e or

INt X, &IX = X;

51. C++ pointers and references should have their
reference symbol next to the type rather than to the name.
51. CH+185T S5 RS FH L L RITIERL Fo
#i%e ;. float* x; // NOT: float *x;

Int& v; // NOT: int &y;



../../src/Unit03/TestReferenceVariable/TestReferenceVariable.dev

Function Parameters: Pass By Reference (& #7x%3K: 51/ j¥ )

“*You can use a reference variable as a parameter in a function and pass a
regular varlable to invoke the function. (51 /8 =T B ik ILAREK, JEIRFABT R #F
S E K ERIE)

“*When you change the value through the reference variable, the original value
is actually changed. (7= i & #CF e K 5 K EI/E, Wi Eeg =& 50 ARe7
JH)

- TestPassByReference



../../src/Unit03/TestPassByReference/TestPassByReference.dev

Comparision: 3 swap() functions

//pass by value

void swap(int x, int y){
int t;
t=x; x=y; y=t;

}
int main() {
int a(5), b(10);

cout << "Before: a=

<< a <X

" b=" << b << endl;

b );

cout << "After: a=" << a <«
"b=" << b << endl;

swap( a,

return 0;
}
Before: a=5 b=10
After: a=5 b=10

//pointer as formal params

void swap(int* x, int* y){
31 | Al o
t=*x; *x=*y; *y=t;

}
int main() {

int a(5), b(10);

cout<< "Before: a=" << a <«
" b=" << b << endl;
& );
cout<< "After: a=" << a <«

<<"b="<<b<<endl;

swap( &a,

return 0;

Before: a=5 b=10
After: a=10 b=5

//reference as formal params

void swap(int& x, int& y){
11 j e o
t=x; x=y; y=t;

}

int main() {
int a(5), b(10);
cout<< "Before: a=" << a <«
" b=" << b << endl;
b );
cout << "After: a=" << a <«
"b="<<b<<endl;

swap( a,

return 9;
}
Before: a=5 b=10
After: a=10 b=5




Dynamic Memory
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Dynamic memory: Allocate/Release

PCHFEAEFHFTTNeWF IFNLT A F
new <&%£Zzd 2> (E) ; I 3 — ANEF A
new <HKZ 2>S[FERZE K], /eEns

s YR FIFAKIT, RETEE IR X IFEIELL;
s IR R RIK, RS (R 3K0).

SRTRFEATEE, EAddeletei® B 77 K Bk,
delete <T&%T&>; Imim—~EETR
delete [|<T&%T & >; Imimxsaz)s

70. "0" should be used instead of "NULL".

70. A “0” 7% “NULL” is part of the standard C
library, but is made obsolete in C++.,

® ¥ “NULL” RCEEFfoEEeIA R, 1EZ7ECHF
TR A T o




Dynamic memory: Examples’ §
. c.._C
Allocate malloc(); new
Release free(); delete
=S¢l HEE char* s = (char*)malloc(); char* s = new char(97);
free(s); delete s;
=Selglo s int* p = (int*) malloc(4*10); Int* p =new Int[10];
free(p); delete [] p;

SclglolZei int** g = (int**) malloc(4*10*3); 2wk :
Int (*q)[3] = new int[10][3];
(ERENR)
free(q); delete [] p;

int** g =new int[10][3];
error C2440: “F1284” | &
SEACCINt (F)[3]7FF R A

I/int **9’\




