
Data Structures

end of Ctt

Simple lists



Update
-

:

- HW due tomorrow
-

Availability today:/ tomorrow
In 12¥ 12:30 or 1:30 - 2

tutoring - afternoon

- Friday : some code
,

if youwant a laptop
- Git :

working
now !

a Remove He Csa 2100 course

( old ) one

↳
rm - R CSCRIOO

• Make sure yours repo
is not inside course one

• Put yours in the 02100
I had

you
week in 1ab1

,
so as to avoid name

conflicts hffutuc CS courses

- Next HW -

up on Friday ,
due

in a week



The stack ADT.

÷ushce ) : adds eto
top

-

pop C) : removes top

Also :

- sized
- empty C)

- top "

} returns top
clout removing

see cplusplus.com



Example :

int main C) {
stack < int >

my stack ;

for ( int in 10 ; ic 20 ;it=2 )

my stack
. push ( i ) ;

mystackapopc ) ;

my stack . push 400 ) ;

Coutu mystack . top C) a endl ;

:
•tfPmksmPwusIonms§I!a#€

This ¥414 own !

T yesterday
's lab

,

due Tndey uagit



Meanwhile :

A few more Ctt odds - ends

Enum
P

"

' it#
um Color { RED

,
Blue

, GREEN}j

[ color

sky=Bi"FE'sColor
grass

= GREEN ;

if §ky== Blue )
Coutu ' '

It's a nice day !
"

;

Retsof : more readable
code



Struts : useful for simple
Collections of date

enum Meal Pref { NORMAL
,

VEG
,

KOSHER} ;structPassenger {

string name ;

Mealpref foodpref ;

bool is FrequentFlyer ;

z

int freqflyernum ;

int main C) {
Passenger pass ;

pass .name =

"

Erin Chambers 'S
Passenger pass 2={ "

John Smith 's
VEG

,
true

, 123453 ;

i.

}



Templates
ifwuent a function to
work for multple data types ,

like MB - floats
,

use

templates . ivaabh
"

¥7tmpkk
< type name

TtMe-
min ( Ta

,
Tb ) {

if ( a < b)
return a ;

elsemtwnb ; f
}

then : in main )
autumn( 5

, 6) a mn( 5
,

"
he

" );Coutamin( "
name

" ioiher" ) ; Ynfaforjfn

mm (pass 4 pass 2) ,
doesn't math

↳ error : no a for
this struct



Tempktesinckssesthese
we important in

data structures
.

why ?

Need each dat Street
.

to work for
many types

of data

Actually , you'll use these
in the steak lab :

stack < int > myskdc ;

Stack < string> names ;



Errorltandhg
In Ctt , we handle errors by

throwing exceptions .

( Exceptions are actually then
own classes also

. )
Red : What  were the ones

in Python ?
• Type Error

a Value Error

o Name Error

I'll base mine of Ctt 's
default ones :

# include < stdexapt >

↳ see cplusplus for
details



Sometimes
In Pylhon :

:
.

In Ctt :

=
Et : Myflaatvec
# include < stdexcept >floes"&operator ] ( int index ){

if (fndex > '

- size )H ( index < 0 ))
throw out

.

of
. range ( " index )

( out of range
" ) ;

return a[ indeed ;

3



Then
,in your main

,
need to

handle errors :

Ef ; ( in main )
Myfloatvec v1( 3) ;

/ code to add data

try !E+ a ✓ 1[s]<< endl ;
{ ath ( out

.

of
. range

& e) {

z
Coutu e. what C) a < endl ;

T ' ' index out of

range
"



Reading input example :

Not covering an
or fstream errors

.



Now : A first data structure

Singly linked lists :

A collector of nodes that
have a linear

ordering

Eighmey
fails

#PD-@u@
{ 3¥* not

"fFF÷¥o:*headdresses



Why this structure ?
Note : Not the same as

Ctt 's list class

( or Python 's
,

for that
mater )

However ,
this linked structure

IS useful in a number
of dat structures

.

Why not use an

array ?
- fxed size

downside :

- getting in element
is Stow



Implement on : Nodes

DID
Huh ?

We 'll need a no destruct
( or class )

.

Contents :
• dataas

ponntordelo

another

Then
,

in the class
,

have :

a size
•

-
head

Functions ?
( sometimes alsotag- constructor

- housekeeping
- add Front

- get Front
- size a empty



Code oh file

template < typename Object >

class Slinked List {
private :

struct SNode {
Object data ;

SNode* next ;

}
int s

. ;

SNode*O

head ;

public :

Slinked List C) ;
~S Linked List ( ) ;

bad empty D;
int size
void addFront (Object val ) ;

void remoefontc ) ;

z Getgetfrontc ) ;


