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Today "

Classes
Variable Models



Announcements
- New office hours : I - 2pm

on Friday( wed
. goes away , although

I '

in often in )

- Lab : due Friday

cmefvdassuietkou
pass sytserom )

- Next HW : half written
,

half

Pofogdaraymmig
- up later



Last time
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can't change anything

C) semicolon

today: more
...



Classes-

�1� Data - fens ? MUST be public ,

private ,
or protected

Tenore later

a Enforced by compiler !

a General convention : all dak
is private

�2� Constructor :

• name : same as class
Conly 2 capitalized things )

. no return type (only hme )
• can initialize in list or in body :

Point (double initial X
, double.

initial 'D :

xkibaolkjsyfmzhoa
'D { }

Point ( double initial X
,

double initial 'D{
z

X - initalx ; ya inital Y ;



More :

�3� NI self !

Just say × or

y in class
functions

,
& will use class

Variables
.

Not : can't use xayas far variable

�4� Accessor vs
. nnutator :

use const

A more complex one ...
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Notes :

D x + other . × :

tatwedonly

inside class
,

for when another object
is an input

2) operator + :

0×+8

3) two versions of operator *



Additional Common functions
,but after class :

3 ; Herd of Point class

⇐
*

eait
' °

1
Why ? so we

Can
call

{ 6 *( 2,3 )
"

'
> Coutasmyptaendl;

>

' 

:c 2,47



Finally:

oh vs .  acpp Ales :

So far
, just used cpp .

Te ° h extension is justfor classes

Idea :

. Separate classes from main
,

which might need manyof them .

Then import all needed
. h Ales into one cppfile that has the

main



Inheritance
What is it ?
Class is a

"

subset "

of another - can steal
all fans a data

E '

Any of graphics
objects in Python

Person
/ 1

faculty stnfflstutgnt
alum



Code example.

Suppose we make a Rectangle
class a

two private variables fIFon¥
Cheight a width )

- functions to reset each 9

Square class :

fin
tent from

feet

c- overriding

0
scoping



And protected data :

.Public
° Private :

• Protected :

↳ for inheritance
G Arend class )

Not public ,
but only

Children + friend
Classes can see

'

it
,



Moreonvariabbs
In Python ,

variables were justidenhfers for some underlyingobject .

This had implications when
passing

variables to functions :

↳ so if
you

do :

if ( isOm§n(bldgD
⇐*

galore# After
in

far

in lists - meant

had shallow Copies



CI : Much more versatile '

3 parameter types
�1� Value

@ Reference
�3� Pointer

so for
, you've been

using
value - easiest

.

Reference & Pointer require
looking at memory more
carefully ...



�1� Valuevariabbs

When a variable is created
,

a precise amount of
memory is allocated :

Point a ;

Point BC 5,7 ) ;

meat.fm#:EFs*
870
871

-

872

-

823

-
:

-
1011

-
1012

-
1014

-
1015

i



Now :

a=b ;

What happens ?



Functions + passing by value :

When someone calls

is Origin (mypoint) ;

The ( local ) variable Pt is
Created as a new , separatevariable

Essentially , compiler inserts

Point ptfmypant) ;

as first line of the function
.

So - What if we change pt ?



�2� Reference variables
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