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What We Have Done (Chapter 1)

@ C++ (in class): /0, new/delete, class, operator overloading,
access control, variable declaration, scope

@ C++ (in homework): constructor

@ C++ (in reading): constant, typedef, namespace, expression,
casting, control flow, functions, inline, C++ Programming
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What We Will Do (Chapter 1)

@ pointers and references
@ template and STL
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What We Will Not Do (Chapter 2)

@ Object Oriented Programming
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Fun Time (1)
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(4 bytes) (2 bytes) (8 bytes)

What happens in memory?

int i;

short j;

double k;

char ¢ = 'a’; E

i = 3 j'= 2;

k=1~+1 1 byte
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Life Cycle of a (Primitive) Variable

@ declared and created

1 ‘ int count;

@ used and modified

1 ‘ count += 1; ‘

@ destroyed
—automatically (when out of scope)
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Fun Time (2)
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What happens in memory?

Record* pr2 .

pr1 = new Record();
pr2 = pri;
pri—sname = "HTLin";
pr2—>score = 98;

o~ O ;W h =

aoHc: -
class Hecord{pchar* name; int score; }

Records* pri; Record r1:

//public

I 1234

N
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Fun Time (3)

What happens in memory?

class Record{ char* name; int score; }

Record r1;

Record r2;

r2 =r1;

r1.name = "HTLin";
r2.score = 98;

- mom kW M =
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Fun Time (4)

George l

What happens in memory?

class Person{ chan« name;GPerson* spouse;\

/

Person* George;
Person* Marry ;
George = new Person
George—name = "Georg
Marry = new Person();
Marry —sname = "Marry" ;
Mary—>spouse = George;

George—>spouse = Marry; | Marry ‘

=T = T T = T & T L I o~ I

o
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What happens in memory?

class Person{ char+ name; Personx spouse; }

Person*George;

George = new Person();
George—name = "George" ;
George—>spouse = new Person() ;
George—>spouse—=name = "Marry";
George—>spouse = new Person() ;
George—>spouse—=name = "Lisa";

=T = - T T = T & T L I o~ T
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Life Cycle of an Object Instance (C++)

@ pointer declared

1 ‘ Record+ pr; ‘

@ instance created

1 [ pr = new Record(); ‘

@ used and modified

1 ‘ cout << pr—=name; ‘

@ destroyed

1 ‘ delete pr; ‘
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Pointer: Key Point

@ ainstance occupies a space in the memory;
#RKAELRER— 5 T2

@ pointer: the “address” to the instance;
Rl i A T AR B £ K K

@ pointer variable: holds the pointer;
—fE"F3" s L@ g EFEHEA LR

@ any operation on the instance goes thru the
pointer;
ZHERK DEN  SEGHLEEHAL
R EEGEE" RGP LET

EA* f53t= new ZA(% KK FH);
12 4> =1%);
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Fun Time (6)

What happens in memory?

class Record{ char* name; int score; }

1
2 rl ol

3 | Record r1; 1234"i ] l
4 | Record r2; 2

5 | Record* pr1 = &r1; ‘,
6 | Record+ pr2 = &r2; ‘I—L \

7 (r2 =1r1;

8 |pr2 = pri;
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Fun Time (7)

What happens in memory?

class Record{ char* name;

int score; }

Record r1;
Record r2;
Records* pri
Record* pr2

&rt ;
&r2 ;

prl
1234

H

\

—

Record& r3;
r2 =r1;
pr2 = pri;
r3 =r2;

=T (= T« TR = I L

note: line 7 and 10 needs to be one line
--- reference cannot be uninitialized

if (r3 =rl) is added afterwards, it means copy the contents of r1

to r3 (alias of r2).
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Fun Time (7)

http://yosefk.com/c++fqga/ctors.html#fqa-10.2

What happens in memory?

=T (= T« TR = I L

class Record{ char* name; int score; }

Record rl; //declare a record instance rl
//(constructor called if there is one)

Record myfunc(int param1, double param?2);
//declare a function prototype with two parameters

‘ //and returning a Record

Record r2(); //declare a function prototype with zero parameters
r2.score++; //and returning a Record
//wrong code because r2 is a function, not an instance

//r2 is a function, hence no constructor call
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Pointer/Reference: Key Point

@ pointer: the “address” to the instance;
A" i A A SRR T AR B % KK

@ reference: the “other name” of the instance;
FA" s B AT AR R KR

@ the “original” variable: holds the reference;
—R"FHrE" L@EF(LEA LK)

@ pointer variable: holds the pointer;
—EEH L @BEEEA LR

@ reference variable: holds the reference;
—K"ER" L@EH(EEALIR)
ZA ZRXK;

HEA* 154= &F KK //H AL
EA& P EAT=ZKK;/IAHNE
Z K K. =1HE();
124 ->w1E();
0 B AT = 1HE();
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Argument/Parameter

Record htlin ;
htlin.score =

changel(htlin ,
change2(&htlin ,
change3( htlin ,

59;

100) ;
100) ;
100) ;

void changel (Record r1,

int score){

o~ O o R W R =

r1.score = score;

}

void change2 (Record* pril,
pr1—=score = score;

}

void change3 (Record& r1,
r1.score = score;

}

(=T /=]

int score){

W M =

int score){

o R

Take home study:
which change(s) would work correctly?
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Reference Argument/Parameter: Key Point

argument = parameter: by copying
(unless specifying reference), same for return value
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L5 I N I

name score this._

= | {1234

jo==

class Record{
int score;
void set_to(int score){ this—>score = score; }
void adjust_score{ this—>set_to(score+10); }

}

@ which score? which set_to?
@ this: my (the object’s)

H.-T. Lin {NTU CSIE)




this: Key Point

this: the pointer pointing to the object itself J
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template in C++

integer polynomials, double polynomials, fraction polynomials, ...

template<typename T, typename S>

class intArray{ :
int arr[100]; cIas; palr{
T first;
/... S second,;
g };
class DoubleArray{ o
double arr[100]; pair<int, double> p;
/..
h "typename" can also be replaced
by "class"

H.-T. Lin (NTU CSIE)



Standard Template Library (STL)

L5 I N I

@ e.g. vector: dynamically growing array

(will discuss more soon)

#include <vector>
using namespace std;
vector<int> intarray ;

intarray .resize(20) ;

intarray [3] = 5;
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Standard Template Library (STL)
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