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new
s.

�

P
leasecom

plete
an

on-line
courseevaluation.S

eethe
N

E
W

S
pagefor

the
link.

�

hom
ew

ork
#6

due
T

hu
M

ay
2

�

finalexam
:

–
T

ue
M

ay
14

9am
-12noon(A

M
class,section002)

–
T

hu
M

ay
16

1pm
-4pm

(P
M

class,section001)
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datastructures.
�

a
data

structure
is

essentially
an

abstractdata
type

�

it
m

apsa
virtualm

odelofdatato
a

realdatatype

�

lik
e

an
arrayora

V
ector

ora
class

�

thereare
severalclassicdatastructures

in
com

puterscience

�

w
e’ll

look
ata

few
:

–
linked

list

–
doubly

linked
list

–
queue

–
stack

�

eachhasrulesabouthow
to

add
and

rem
ove

elem
ents

�

exam
ples:

–
a

queueis
also

called
F

IF
O

—
firstin,firstout

–
a

stackis
also

called
LIF

O
—

lastin,firstout.
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im
plem

entationvs
interface.

�

w
hen

talking
aboutdatastructures,thereis

a
distinction

betw
een

im
plem

entation
and

interface

�

im
plem

entation
—

refersto
the

actualunderlying
im

plem
entation;lik

e
linked

listor
doubly

linked
list

�

interface
—

refersto
an

abstractview
ofthe

datastructure,overlying
the

im
plem

entation;lik
e

queue
orstack

�

for
exam

ple,a
queue

can
be

im
plem

ented
using

a
linked

list

�

the
interfacesgovern

how
item

scan
be

addedand
rem

oved
from

the
datastructure
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linked
list.

�

a
linked

listchains
instances

ofa
classtogetherusing

a
field

called
“next”,

w
hich

points
to

the
nextinstance

ofthe
classin

the
chain

�

yes,this
looks

lik
e

anothertype
ofarrayorV

ector

p
u
b
l
i
c

c
l
a
s
s
I
n
v
I
t
e
m

{
p
r
i
v
a
t
e

S
t
r
i
n
g

n
a
m
e
;

p
r
i
v
a
t
e

i
n
t
u
n
i
t
s
;

p
r
i
v
a
t
e

f
l
o
a
t
p
r
i
c
e
;

I
n
v
I
t
e
m

n
e
x
t
;
/
/

p
o
i
n
t
s
t
o
t
h
e

n
e
x
t
I
n
v
I
t
e
m

i
n
t
h
e
c
h
a
i
n

}

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

(end of list)
N

U
LL
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addingan
item

to
a

linked
list(1).

�

to
add

an
item

to
a

linked
list,you

sim
ply

instantiate
one

instance
ofthe

InvItem
and

then
setthe

“next”
fields

in
the

new
item

and
the

item
in

the
linked

listafterw
hich

the
new

item
is

being
inserted:

nam
e=

A
units
price

next

InvItem

nam
e=

B
units
price

next

InvItem

nam
e=

C
units
price

next

InvItem

nam
e=

D
units
price

next

InvItem

(end of list)
N

U
LL
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addingan
item

to
a

linked
list(2).

�

here’s
a

codefragm
ent:

/
/
t
o
p
-
l
e
v
e
l

d
e
c
l
a
r
a
t
i
o
n

I
n
v
I
t
e
m

l
i
n
k
e
d
L
i
s
t
;

.../
/
s
o
m
e
w
h
e
r
e

i
n
s
i
d
e

a
m
e
t
h
o
d
.
.
.

I
n
v
I
t
e
m

n
e
w
I
t
e
m
=

n
e
w
I
n
v
I
t
e
m
(

n
a
m
e
,
u
n
i
t
s
,
p
r
i
c
e

)
;

I
n
v
I
t
e
m

l
i
s
t
I
t
e
m
;

/
/
p
o
i
n
t
e
r
t
o

l
i
s
t
i
t
e
m
a
f
t
e
r

w
h
i
c
h

/
/
n
e
w
I
t
e
m
w
i
l
l

b
e
i
n
s
e
r
t
e
d

n
e
w
I
t
e
m
.
n
e
x
t

=
l
i
s
t
I
t
e
m
.
n
e
x
t
;

l
i
s
t
I
t
e
m
.
n
e
x
t

=
n
e
w
I
t
e
m
;

...
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rem
oving

an
item

from
a

linked
list.

�

to
rem

ove
an

item
to

a
linked

list,you
sim

ply
m

ove
the

“next”
field

pointersaround

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

(end of list)
N

U
LL
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circular
linked

list.
�

som
etimeslinked

lists
are

circular,w
here

the
“next”

field
from

the
lastitem

pointsback
to

the
firstitem

�

in
this

case,thereis
typically

an
external“pointer”

called
“head”

w
hich

pointsto
the

first
item

on
the

list

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

nam
e

units
price

InvItem

next

head
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doubly
linked

list(1).
�

a
doubly

linked
listchainsinstancesofa

classtogether
using

tw
o

fields
called

“next”
(w

hich
pointsto

the
nextinstance

ofthe
classin

the
chain)and

“prev”
(w

hich
pointsto

the
previous

instance
ofthe

classin
the

chain).

(end of list)
N

U
LL

nam
e

units
price

next

InvItem

prev

nam
e

units
price

next

InvItem

prev

nam
e

units
price

next

InvItem

prev
(start of list)

N
U

LL
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doubly
linked

list(2).
�

for
exam

ple:

p
u
b
l
i
c

c
l
a
s
s
I
n
v
I
t
e
m

{
p
r
i
v
a
t
e

S
t
r
i
n
g

n
a
m
e
;

p
r
i
v
a
t
e

i
n
t
u
n
i
t
s
;

p
r
i
v
a
t
e

f
l
o
a
t
p
r
i
c
e
;

I
n
v
I
t
e
m

n
e
x
t
;
/
/

p
o
i
n
t
s
t
o
t
h
e

n
e
x
t
I
n
v
I
t
e
m

i
n
t
h
e
c
h
a
i
n

I
n
v
I
t
e
m

p
r
e
v
;
/
/

p
o
i
n
t
s
t
o
t
h
e

p
r
e
v
i
o
u
s
I
n
v
I
t
e
m

i
n
t
h
e

c
h
a
i
n

}

�

w
hen

addingand
rem

oving
item

sto
a

doubly
linked

list,you
needto

setthe
“next”

and
“prev”

fields,justaslik
e

w
ith

the
(singly)

linked
list
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circulardoubly
linked

list.
�

doubly
linked

lists
can

also
be

circular:

nam
e

units
price

next

InvItem

prev

nam
e

units
price

next

InvItem

prev

nam
e

units
price

next

InvItem

prev
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queue.
�

a
queue

is
lik

e
a

check-outline
ata

store

�

you
can

only
add

item
s(people)

to
the

end
ofthe

line

�

you
can

only
rem

ove
item

s(people)from
the

frontofthe
line

�

hence,a
queueis

also
called

a
F

IF
O

(firstin,firstout)

�

follo
w

ing
are

the
typicalnam

esfor
queue

routines:

–
enqueue:

for
adding

item
sto

a
queue

–
dequeue:

for
rem

oving
item

sfrom
a

queue
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stack.
�

a
stack

is
lik

e
a

stackofplates

�

you
can

only
add

item
s(plates)

to
the

top
ofthe

stack

�

you
can

only
rem

ove
item

s(plates)from
the

top
ofthe

stack

�

hence,a
stackis

also
called

a
LIF

O
(lastin,firstout)

�

follo
w

ing
are

the
typicalnam

esfor
stackroutines:

–
push:

for
addingitem

sto
a

stack

–
pop:

for
rem

oving
item

sfrom
a

stack
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stackvs
queue:addingitem

s.

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

(end of list)
N

U
LL

nam
e

units
price

next

InvItem

N
U

LL
(end of list)

new
 stack item

 gets added to the front (top) of the list

new
 queue item

 gets added to the end of the list
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stackvs
queue:

rem
oving

item
s.

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

nam
e

units
price

next

InvItem

(end of list)
N

U
LL

queue item
s get rem

oved from
 the front of the list

stack item
s get rem

oved from
 the front (top) of the list
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