
#
ifn

d
e
f L

IN
K

E
D

L
IS

T
_
C

L
A

S
S

#
d
e
fin

e
 L

IN
K

E
D

L
IS

T
_
C

L
A

S
S

#
in

clu
d
e
 <

io
stre

a
m

.h
>

#
in

clu
d
e
 <

std
lib

.h
>

#
ifn

d
e
f N

U
L
L

co
n
st in

t N
U

L
L
 =

 0
;

#
e
n
d
if  // N

U
L
L

#
in

clu
d
e
 "n

o
d
e
.h

"

te
m

p
la

te
 <

cla
ss T

>
cla

ss S
e
q
L
istIte

ra
to

r;

te
m

p
la

te
 <

cla
ss T

>
cla

ss L
in

ke
d
L
ist

{   p
riva

te
:

      // p
o
in

te
rs m

a
in

ta
in

 a
cce

ss to
 fro

n
t a

n
d
 re

a
r o

f list
      N

o
d
e
<

T
>

 *fro
n
t, *re

a
r;

      // u
se

d
 fo

r d
a
ta

 re
trie

va
l, in

se
rtio

n
 a

n
d
 d

e
le

tio
n

      N
o
d
e
<

T
>

 *p
re

vP
tr, *cu

rrP
tr;

      // n
u
m

b
e
r o

f e
le

m
e
n
ts in

 th
e
 list

      in
t size

;

      // p
o
sitio

n
 in

 list. u
se

d
 b

y R
e
se

t m
e
th

o
d

      in
t p

o
sitio

n
;

      // p
riva

te
 m

e
th

o
d
s to

 a
llo

ca
te

 a
n
d
 d

e
a
llo

ca
te

 n
o
d
e
s

      N
o
d
e
<

T
>

 *G
e
tN

o
d
e
(co

n
st T

&
 ite

m
,N

o
d
e
<

T
>

 *p
trN

e
xt=

N
U

L
L
);

      vo
id

 F
re

e
N

o
d
e
(N

o
d
e
<

T
>

 *p
);

      // co
p
ie

s list L
 to

 cu
rre

n
t list

      vo
id

 C
o
p
yL

ist(co
n
st L

in
ke

d
L
ist<

T
>

&
 L

);

   p
u
b
lic:

      // co
n
stru

cto
rs

      L
in

ke
d
L
ist(vo

id
);

      L
in

ke
d
L
ist(co

n
st L

in
ke

d
L
ist<

T
>

&
 L

);

      // d
e
stru

cto
r

      ~
L
in

ke
d
L
ist(vo

id
);

      // a
ssig

n
m

e
n
t o

p
e
ra

to
r

      L
in

ke
d
L
ist<

T
>

&
 o

p
e
ra

to
r=

 (co
n
st L

in
ke

d
L
ist<

T
>

&
 L

);

      // m
e
th

o
d
s to

 ch
e
ck list sta

tu
s

      in
t L

istS
ize

(vo
id

) co
n
st;

      in
t L

istE
m

p
ty(vo

id
) co

n
st;

      // T
ra

ve
rsa

l m
e
th

o
d
s

      vo
id

 R
e
se

t(in
t p

o
s =

 0
);

      vo
id

 N
e
xt(vo

id
);

      in
t E

n
d
O

fL
ist(vo

id
) co

n
st;

      in
t C

u
rre

n
tP

o
sitio

n
(vo

id
) co

n
st;

      // In
se

rtio
n
 m

e
th

o
d
s

      vo
id

 In
se

rtF
ro

n
t(co

n
st T

&
 ite

m
);

      vo
id

 In
se

rtR
e
a
r(co

n
st T

&
 ite

m
);

      vo
id

 In
se

rtA
t(co

n
st T

&
 ite

m
);

      vo
id

 In
se

rtA
fte

r(co
n
st T

&
 ite

m
);

      // D
e
le

tio
n
 m

e
th

o
d
s

      T
 D

e
le

te
F

ro
n
t(vo

id
);

      vo
id

 D
e
le

te
A

t(vo
id

);

      // D
a
ta

 re
trie

va
l/m

o
d
ifica

tio
n

      T
&

 D
a
ta

(vo
id

);

      // m
e
th

o
d
 to

 cle
a
r th

e
 list

      vo
id

 C
le

a
rL

ist(vo
id

);

      // th
is cla

ss (C
h
. 1

2
) n

e
e
d
s a

cce
ss to

 fro
n
t

      frie
n
d
 cla

ss S
e
q
L
istIte

ra
to

r<
T

>
;

};te
m

p
la

te
 <

cla
ss T

>
N

o
d
e
<

T
>

 *L
in

ke
d
L
ist<

T
>

::
G

e
tN

o
d
e

(co
n
st T

&
 ite

m
,

                      N
o
d
e
<

T
>

* p
trN

e
xt)

{   N
o
d
e
<

T
>

 *p
;

   p
 =

 n
e
w

 N
o
d
e
<

T
>

(ite
m

,p
trN

e
xt);

   if (p
 =

=
 N

U
L
L
)

   {
      co

u
t <

<
 "M

e
m

o
ry a

llo
ca

tio
n
 fa

ilu
re

!\n
";

      e
xit(1

);
   }
   re

tu
rn

 p
;

}te
m

p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
F

re
e
N

o
d
e

(N
o
d
e
<

T
>

 *p
)

{   d
e
le

te
 p

;
}// co

p
y L

 to
 th

e
 cu

rre
n
t list, w

h
ich

 is a
ssu

m
e
d
 to

 b
e
 e

m
p
ty

te
m

p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
C

o
p
yL

ist
(co

n
st L

in
ke

d
L
ist<

T
>

&
 L

)
{   // u

se
 p

 to
 ch

a
in

 th
ro

u
g
h
 L

   N
o
d
e
<

T
>

 *p
 =

 L
.fro

n
t;

   in
t p

o
s;

   // in
se

rt e
a
ch

 e
le

m
e
n
t in

 L
 a

t th
e
 re

a
r o

f cu
rre

n
t o

b
je

ct
   w

h
ile

 (p
 !=

 N
U

L
L
)

   {
      In

se
rtR

e
a
r(p

->
d
a
ta

);
      p

 =
 p

->
N

e
xtN

o
d
e
();



   }

   // if list is e
m

p
ty re

tu
rn

   if (p
o
sitio

n
 =

=
 -1

)
      re

tu
rn

;

   // re
se

t p
re

vP
tr a

n
d
 cu

rrP
tr in

 th
e
 n

e
w

 list
   p

re
vP

tr =
 N

U
L
L
;

   cu
rrP

tr =
 fro

n
t;

   fo
r (p

o
s =

 0
; p

o
s !=

 p
o
sitio

n
; p

o
s+

+
)

   {
      p

re
vP

tr =
 cu

rrP
tr;

      cu
rrP

tr =
 cu

rrP
tr->

N
e
xtN

o
d
e
();

   }
}// cre

a
te

 e
m

p
ty list b

y se
ttin

g
 p

o
in

te
rs to

 N
U

L
L
, size

 to
 0

// a
n
d
 list p

o
sitio

n
 to

 -1
te

m
p
la

te
 <

cla
ss T

>
L
in

ke
d
L
ist<

T
>

::
L
in

ke
d
L
ist

(vo
id

): fro
n
t(N

U
L
L
), re

a
r(N

U
L
L
),

      p
re

vP
tr(N

U
L
L
),cu

rrP
tr(N

U
L
L
), size

(0
), p

o
sitio

n
(-1

)
{}te

m
p
la

te
 <

cla
ss T

>
L
in

ke
d
L
ist<

T
>

::
L
in

ke
d
L
ist

(co
n
st L

in
ke

d
L
ist<

T
>

&
 L

)
{   fro

n
t =

 re
a
r =

 N
U

L
L
;

   p
re

vP
tr =

 cu
rrP

tr =
 N

U
L
L
;

   size
 =

 0
;

   p
o
sitio

n
 =

 -1
;

   C
o
p
yL

ist(L
);

}te
m

p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
C

le
a
rL

ist
(vo

id
)

{   N
o
d
e
<

T
>

 *cu
rrP

o
sitio

n
, *n

e
xtP

o
sitio

n
;

   cu
rrP

o
sitio

n
 =

 fro
n
t;

   w
h
ile

(cu
rrP

o
sitio

n
 !=

 N
U

L
L
)

   {
      // g

e
t a

d
d
re

ss o
f n

e
xt n

o
d
e
 a

n
d
 d

e
le

te
 cu

rre
n
t n

o
d
e

      n
e
xtP

o
sitio

n
 =

 cu
rrP

o
sitio

n
->

N
e
xtN

o
d
e
();

      F
re

e
N

o
d
e
(cu

rrP
o
sitio

n
);

      cu
rrP

o
sitio

n
 =

 n
e
xtP

o
sitio

n
;  // M

o
ve

 to
 n

e
xt n

o
d
e

   }
   fro

n
t =

 re
a
r =

 N
U

L
L
;

   p
re

vP
tr =

 cu
rrP

tr =
 N

U
L
L
;

   size
 =

 0
;

   p
o
sitio

n
 =

 -1
;

}te
m

p
la

te
 <

cla
ss T

>
L
in

ke
d
L
ist<

T
>

::
~

L
in

ke
d
L
ist

(vo
id

)
{   C

le
a
rL

ist();

}te
m

p
la

te
 <

cla
ss T

>
L
in

ke
d
L
ist<

T
>

&
 L

in
ke

d
L
ist<

T
>

::
o
p
e
ra

to
r=

               (co
n
st L

in
ke

d
L
ist<

T
>

&
 L

)
{   if (th

is =
=

 &
L
)      // C

a
n
't a

ssig
n
 list to

 itse
lf

      re
tu

rn
 *th

is;

   C
le

a
rL

ist();
   C

o
p
yL

ist(L
);

   re
tu

rn
 *th

is;
}te

m
p
la

te
 <

cla
ss T

>
in

t L
in

ke
d
L
ist<

T
>

::
L
istS

ize
(vo

id
) co

n
st

{   re
tu

rn
 size

;
}te

m
p
la

te
 <

cla
ss T

>
in

t L
in

ke
d
L
ist<

T
>

::
L
istE

m
p
ty

(vo
id

) co
n
st

{   re
tu

rn
 size

 =
=

 0
;

}// m
o
ve

 p
re

vP
tr a

n
d
 cu

rrP
tr fo

rw
a
rd

 o
n
e
 n

o
d
e

te
m

p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
N

e
xt

(vo
id

)
{   // if tra

ve
rsa

l h
a
s re

a
ch

e
d
 th

e
 e

n
d
 o

f th
e
 list o

r
   // th

e
 list is e

m
p
ty, ju

st re
tu

rn
   if (cu

rrP
tr !=

 N
U

L
L
)

   {
      // a

d
va

n
ce

 th
e
 tw

o
 p

o
in

te
rs o

n
e
 n

o
d
e
 fo

rw
a
rd

      p
re

vP
tr =

 cu
rrP

tr;
      cu

rrP
tr =

 cu
rrP

tr->
N

e
xtN

o
d
e
();

      p
o
sitio

n
+

+
;

   }
}// T

ru
e
 if th

e
 clie

n
t h

a
s tra

ve
rse

d
 th

e
 list

te
m

p
la

te
 <

cla
ss T

>
in

t L
in

ke
d
L
ist<

T
>

::
E

n
d
O

fL
ist

(vo
id

) co
n
st

{   re
tu

rn
 cu

rrP
tr =

=
 N

U
L
L
;

}// re
tu

rn
 th

e
 p

o
sitio

n
 o

f th
e
 cu

rre
n
t n

o
d
e

te
m

p
la

te
 <

cla
ss T

>
in

t L
in

ke
d
L
ist<

T
>

::
C

u
rre

n
tP

o
sitio

n
(vo

id
) co

n
st

{   re
tu

rn
 p

o
sitio

n
;

}// re
se

t th
e
 list p

o
sitio

n
 to

 p
o
s



te
m

p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
R

e
se

t
(in

t p
o
s)

{   in
t sta

rtP
o
s;

   // if th
e
 list is e

m
p
ty, re

tu
rn

   if (fro
n
t =

=
 N

U
L
L
)

      re
tu

rn
;

   // if th
e
 p

o
sitio

n
 is in

va
lid

, te
rm

in
a
te

 th
e
 p

ro
g
ra

m
   if (p

o
s <

 0
 || p

o
s >

 size
-1

)
   {
      ce

rr <
<

 "R
e
se

t: In
va

lid
 list p

o
sitio

n
: " <

<
 p

o
s

           <
<

 e
n
d
l;

      re
tu

rn
;

   }

   // m
o
ve

 list tra
ve

rsa
l m

e
ch

a
n
ism

 to
 n

o
d
e
 p

o
s

   if(p
o
s =

=
 0

)
   {
      // re

se
t to

 fro
n
t o

f th
e
 list

      p
re

vP
tr =

 N
U

L
L
;

      cu
rrP

tr =
 fro

n
t;

      p
o
sitio

n
 =

 0
;

   }
   e

lse
   // re

se
t cu

rrP
tr, p

re
vP

tr, a
n
d
 p

o
sitio

n
   {
       cu

rrP
tr =

 fro
n
t->

N
e
xtN

o
d
e
();

       p
re

vP
tr =

 fro
n
t;

       sta
rtP

o
s =

 1
;

   // m
o
ve

 rig
h
t u

n
til p

o
sitio

n
 =

=
 p

o
s

   fo
r(p

o
sitio

n
=

sta
rtP

o
s; p

o
sitio

n
 !=

 p
o
s; p

o
sitio

n
+

+
)

   {
       // m

o
ve

 b
o
th

 tra
ve

rsa
l p

o
in

te
rs fo

rw
a
rd

       p
re

vP
tr =

 cu
rrP

tr;
       cu

rrP
tr =

 cu
rrP

tr->
N

e
xtN

o
d
e
();

      }
   }
}// re

tu
rn

 a
 re

fe
re

n
ce

 to
 th

e
 d

a
ta

 va
lu

e
 in

 th
e
 cu

rre
n
t n

o
d
e

te
m

p
la

te
 <

cla
ss T

>
T

&
 L

in
ke

d
L
ist<

T
>

::
D

a
ta

(vo
id

)
{   // e

rro
r if list is e

m
p
ty o

r tra
ve

rsa
l co

m
p
le

te
d

   if (size
 =

=
 0

 || cu
rrP

tr =
=

 N
U

L
L
)

   {
      ce

rr <
<

 "D
a
ta

: in
va

lid
 re

fe
re

n
ce

!" <
<

 e
n
d
l;

      e
xit(1

);
   }
   re

tu
rn

 cu
rrP

tr->
d
a
ta

;
}// In

se
rt ite

m
 a

t fro
n
t o

f list
te

m
p
la

te
 <

cla
ss T

>

vo
id

 L
in

ke
d
L
ist<

T
>

::
In

se
rtF

ro
n
t

(co
n
st T

&
 ite

m
)

{   // ca
ll R

e
se

t if th
e
 list is n

o
t e

m
p
ty

   if (fro
n
t !=

 N
U

L
L
)

      R
e
se

t();
   In

se
rtA

t(ite
m

);        // in
se

rts a
t fro

n
t

}// In
se

rt ite
m

 a
t re

a
r o

f list
te

m
p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
In

se
rtR

e
a
r

(co
n
st T

&
 ite

m
)

{   N
o
d
e
<

T
>

 *n
e
w

N
o
d
e
;

   p
re

vP
tr =

 re
a
r;

   n
e
w

N
o
d
e
 =

 G
e
tN

o
d
e
(ite

m
);// cre

a
te

 th
e
 n

e
w

 n
o
d
e

   if (re
a
r =

=
 N

U
L
L
)

// if list e
m

p
ty, in

se
rt

a
t fro

n
t

      fro
n
t =

 re
a
r =

 n
e
w

N
o
d
e
;

   e
lse

   {
      re

a
r->

In
se

rtA
fte

r(n
e
w

N
o
d
e
);

      re
a
r =

 n
e
w

N
o
d
e
;

   }
   cu

rrP
tr =

 re
a
r;

   p
o
sitio

n
 =

 size
;

   size
+

+
;

}// In
se

rt ite
m

 a
t th

e
 cu

rre
n
t list p

o
sitio

n
te

m
p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
In

se
rtA

t
(co

n
st T

&
 ite

m
)

{   N
o
d
e
<

T
>

 *n
e
w

N
o
d
e
;

   // tw
o
 ca

se
s: in

se
rtin

g
 a

t th
e
 fro

n
t o

r in
sid

e
 th

e
 list

   if (p
re

vP
tr =

=
 N

U
L
L
)

   {
      // in

se
rtin

g
 a

t th
e
 fro

n
t o

f th
e
 list. a

lso
 p

la
ce

s
      // n

o
d
e
 in

to
 a

n
 e

m
p
ty list

      n
e
w

N
o
d
e
 =

 G
e
tN

o
d
e
(ite

m
,fro

n
t);

      fro
n
t =

 n
e
w

N
o
d
e
;

   }
   e

lse
   {
      // in

se
rtin

g
 in

sid
e
 th

e
 list. p

la
ce

 n
o
d
e
 a

fte
r p

re
vP

tr
      n

e
w

N
o
d
e
 =

 G
e
tN

o
d
e
(ite

m
);

      p
re

vP
tr->

In
se

rtA
fte

r(n
e
w

N
o
d
e
);

   }

   // if p
re

vP
tr =

=
 re

a
r, w

e
 a

re
 in

se
rtin

g
 in

to
 e

m
p
ty list

   // o
r a

t re
a
r o

f n
o
n
-e

m
p
ty list; u

p
d
a
te

 re
a
r a

n
d
 p

o
sitio

n
   if (p

re
vP

tr =
=

 re
a
r)

   {
      re

a
r =

 n
e
w

N
o
d
e
;

      p
o
sitio

n
 =

 size
;



   }

   // u
p
d
a
te

 cu
rrP

tr a
n
d
 in

cre
m

e
n
t th

e
 list size

   cu
rrP

tr =
 n

e
w

N
o
d
e
;

   size
+

+
;              // in

cre
m

e
n
t list size

}// In
se

rt ite
m

 a
fte

r th
e
 cu

rre
n
t list p

o
sitio

n
te

m
p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
In

se
rtA

fte
r

(co
n
st T

&
 ite

m
)

{   N
o
d
e
<

T
>

 *p
;

   p
 =

 G
e
tN

o
d
e
(ite

m
);

   if (fro
n
t =

=
 N

U
L
L
)       // in

se
rtin

g
 in

to
 a

n
 e

m
p
ty list

   {
      fro

n
t =

 cu
rrP

tr =
 re

a
r =

 p
;

      p
o
sitio

n
 =

 0
;

   }
   e

lse
   {
      // in

se
rtin

g
 a

fte
r la

st n
o
d
e
 o

f list
      if (cu

rrP
tr =

=
 N

U
L
L
)

        cu
rrP

tr =
 p

re
vP

tr;
      cu

rrP
tr->

In
se

rtA
fte

r(p
);

      if (cu
rrP

tr =
=

 re
a
r)

      {
        re

a
r =

 p
;

        p
o
sitio

n
 =

 size
;

      }
      e

lse
      

p
o
sitio

n
+

+
;

      p
re

vP
tr =

 cu
rrP

tr;
      cu

rrP
tr =

 p
;

   }
   size

+
+

;              // in
cre

m
e
n
t list size

}// D
e
le

te
 th

e
 n

o
d
e
 a

t th
e
 fro

n
t o

f list
te

m
p
la

te
 <

cla
ss T

>
T

 L
in

ke
d
L
ist<

T
>

::
D

e
le

te
F

ro
n
t

(vo
id

)
{   T

 ite
m

;

   R
e
se

t();
   if (fro

n
t =

=
 N

U
L
L
)

   {
      ce

rr <
<

 "In
va

lid
 d

e
le

tio
n
!" <

<
 e

n
d
l;

      e
xit(1

);
   }
   ite

m
 =

 cu
rrP

tr->
d
a
ta

;
   D

e
le

te
A

t();
   re

tu
rn

 ite
m

;
}// D

e
le

te
 th

e
 n

o
d
e
 a

t th
e
 cu

rre
n
t list p

o
sitio

n

te
m

p
la

te
 <

cla
ss T

>
vo

id
 L

in
ke

d
L
ist<

T
>

::
D

e
le

te
A

t
(vo

id
)

{   N
o
d
e
<

T
>

 *p
;

   // e
rro

r if e
m

p
ty list o

r a
t e

n
d
 o

f list
   if (cu

rrP
tr =

=
 N

U
L
L
)

   {
      ce

rr <
<

 "In
va

lid
 d

e
le

tio
n
!" <

<
 e

n
d
l;

      e
xit(1

);
   }

   // d
e
le

tio
n
 m

u
st o

ccu
r a

t fro
n
t n

o
d
e
 o

r in
sid

e
 th

e
 list

   if (p
re

vP
tr =

=
 N

U
L
L
)

   {
      // sa

ve
 a

d
d
re

ss o
f fro

n
t a

n
d
 u

n
lin

k it. if th
is

      // is th
e
 la

st n
o
d
e
, fro

n
t b

e
co

m
e
s N

U
L
L

      p
 =

 fro
n
t;

      fro
n
t =

 fro
n
t->

N
e
xtN

o
d
e
();

   }
   e

lse
      // u

n
lin

k in
te

rio
r n

o
d
e
 a

fte
r p

re
vP

tr. sa
ve

 a
d
d
re

ss
      p

 =
 p

re
vP

tr->
D

e
le

te
A

fte
r();

   // if re
a
r is d

e
le

te
d
, n

e
w

 re
a
r is p

re
vP

tr a
n
d
 p

o
sitio

n
   // is d

e
cre

m
e
n
te

d
; o

th
e
rw

ise
, p

o
sitio

n
 is th

e
 sa

m
e

   // if p
 w

a
s la

st n
o
d
e
, re

a
r =

 N
U

L
L
 a

n
d
 p

o
sitio

n
 =

 -1
   if (p

 =
=

 re
a
r)

   {
      re

a
r =

 p
re

vP
tr;

      p
o
sitio

n
--;

   }

   // m
o
ve

 cu
rrP

tr p
a
st d

e
le

te
d
 n

o
d
e
. if p

 is la
st n

o
d
e

   // in
 th

e
 list, cu

rrP
tr b

e
co

m
e
s N

U
L
L

   cu
rrP

tr =
 p

->
N

e
xtN

o
d
e
();

   // fre
e
 th

e
 n

o
d
e
 a

n
d
 d

e
cre

m
e
n
t th

e
 list size

   F
re

e
N

o
d
e
(p

);
   size

--;
}#
e
n
d
if  // L

IN
K

E
D

L
IS

T
_
C

L
A

S
S



te
m

p
la

te
 <

cla
ss T

>
cla

ss N
o
d
e

{    p
riva

te
:

// n
e
xt is th

e
 a

d
d
re

ss o
f th

e
 fo

llo
w

in
g
 n

o
d
e

        N
o
d
e
<

T
>

 *n
e
xt;

    p
u
b
lic:

    
// th

e
 d

a
ta

 is p
u
b
lic

        T
 d

a
ta

;

// co
n
stru

cto
r

        N
o
d
e
 (co

n
st T

&
 ite

m
, N

o
d
e
<

T
>

* p
trn

e
xt =

 N
U

L
L
);

        // list m
o
d
ifica

tio
n
 m

e
th

o
d
s

        vo
id

 In
se

rtA
fte

r(N
o
d
e
<

T
>

 *p
);

        N
o
d
e
<

T
>

 *D
e
le

te
A

fte
r(vo

id
);

        // o
b
ta

in
 th

e
 a

d
d
re

ss o
f th

e
 n

e
xt n

o
d
e

        N
o
d
e
<

T
>

 *N
e
xtN

o
d
e
(vo

id
) co

n
st;

};// co
n
stru

cto
r. in

itia
lize

 d
a
ta

 a
n
d
 p

o
in

te
r m

e
m

b
e
rs

te
m

p
la

te
 <

cla
ss T

>
N

o
d
e
<

T
>

::
N

o
d
e

(co
n
st T

&
 ite

m
, N

o
d
e
<

T
>

* p
trn

e
xt) :

 d
a
ta

(ite
m

), n
e
xt(p

trn
e
xt)

{}// re
tu

rn
 va

lu
e
 o

f p
riva

te
 m

e
m

b
e
r n

e
xt

te
m

p
la

te
 <

cla
ss T

>
N

o
d
e
<

T
>

 *N
o
d
e
<

T
>

::
N

e
xtN

o
d
e

(vo
id

) co
n
st

{    re
tu

rn
 n

e
xt;

}// in
se

rt a
 n

o
d
e
 p

 a
fte

r th
e
 cu

rre
n
t o

n
e

te
m

p
la

te
 <

cla
ss T

>
vo

id
 N

o
d
e
<

T
>

::
In

se
rtA

fte
r

(N
o
d
e
<

T
>

 *p
)

{
// p

 p
o
in

ts to
 su

cce
sso

r o
f th

e
 cu

rre
n
t n

o
d
e
,

// a
n
d
 cu

rre
n
t n

o
d
e
  p

o
in

ts to
 p

.
    p

->
n
e
xt =

 n
e
xt;

    n
e
xt =

 p
;

}// d
e
le

te
 th

e
 n

o
d
e
 fo

llo
w

in
g
 cu

rre
n
t a

n
d
 re

tu
rn

 its a
d
d
re

ss
te

m
p
la

te
 <

cla
ss T

>
N

o
d
e
<

T
>

 *N
o
d
e
<

T
>

::
D

e
le

te
A

fte
r

(vo
id

)
{

// sa
ve

 a
d
d
re

ss o
f n

o
d
e
 to

 b
e
 d

e
le

te
d

    N
o
d
e
<

T
>

 *te
m

p
P

tr =
 n

e
xt;

// if th
e
re

 isn
't a

 su
cce

sso
r, re

tu
rn

 N
U

L
L

    if (n
e
xt =

=
 N

U
L
L
)

        re
tu

rn
 N

U
L
L
;

// cu
rre

n
t n

o
d
e
 p

o
in

ts to
 su

cce
sso

r o
f te

m
p
P

tr.
    n

e
xt =

 te
m

p
P

tr->
n
e
xt;

// re
tu

rn
 th

e
 p

o
in

te
r to

 th
e
 u

n
lin

ke
d
 n

o
d
e

    re
tu

rn
 te

m
p
P

tr;
}


