
impor t  J  ava  .  u t l l  .  NoSuchE lementExcep t lon ;  o

pub l i c  c lass  L inkedStack  <T> t
p r i va te  in t  N ;
p r i va te  Node  f i r s t ;

p r i va te  c lass  Node  t
p r i va te  T  i tem;
p r i va te  Node  nex t i

pub l i c  L inkedStack  O {
f i r s t  =  n u l l ;
N  =  0 ;

)

pub l i c  boo lean  i sEmpty  (  )  t
r e t u r n  f i r s t  = =  n u l l ;

l

p u b l i c  i n t  s i z e  O  t
re tu rn  N ;

)

pub l i c  vo id  push  (T  i tem)  (
Node tempNode = f i rs t ;
f i r s t  =  new Node  O ;
f i r s t .  i t e m  =  i t e m ;
f i r s t . n e x t  =  t e m p N o d e ;
N + + ;

)

p u b l i c  T  p o p ( )  {
i f  ( isEmptyO) throw new NosuchElenentExcePt ion ( "The stack is  a l ready

e m p t y ! " ) ;
T i tem = f i rs t ,  i temi
f i rs t  -  f i rs t  .  next ,
N - - ,

return i tem;
l

publ ic T peek0 {
i f  ( lsEnptyO) throw new NosuchElementExcept ion (r 'The Stack is already

e m P t y ! r r ) ,
return f i ls t .  i temt

l

publ ic stat lc v6id main (str ing[]  args) {

L inkedStack<St r ing )  s  =  new L in l tedStack<St r ing>O ;
s  .  p u s h  ( ' 1 t ' )  , '
s . p u s h  ( " 2 " I  i

S y s t e m .  o u t . p r i n t l n  ( s  . p o p  O  )  ;



c l a s s  M y S t a c k  {
p r i v a t e  i n t  m a x S r z e ;
p r i v a t e  i n t [ ]  d a t a t
p r i v a t e  i n t  t o p ;

p u b l i c  M y S t a c k  ( i n t  s )  )
m a x S i z e  =  s ;
d a t a  =  n e w  i n t l m a x S : - z e ] ;

t o p  :  - L ;

)

p u b l i c  v o i d  p u s h  ( i n t  v )  {
t o P + + ;
d a t a [ t o p ]  :  v , '

)

p u b l i c  i n t  p o p  (  )  {
t o p - - ;

r e t u r n  d a t a  I t o p + 1  ]  ;

)

p u b l i c  l o n g  p e e k  (  )  {
r e t u r n  d a t a  I t o p ]  ;

)

p u b l i c  b o o l e a n  i , s E m p t y  (  )  t
i f  ( t o P  = =  - 1 )  r e t u r n  t r ' e , '

r e t u r n  f a l s e ;

)
p u b l i c  b o o l e a n  i s F u l l  O  {

i f  ( t o P  = =  m a x S i z e  L )  r e t u r n  t r u e ;

r e t u r n  f a l s e ;
' )

p u b l i c  v o i d  c l e a r  O  {
t o P  =  - L ;

)
)



class MyQueue t
p r i va te  ih t  maxS Lze ;
p r i v a t e  i n t , [ ]  d a t a ;
p r i va te  in t  head ;
p r i v a t e  i n t  t a i l ;
p r i v a t e  i n t  s i z e ;

a

1

M y Q u e u e ( i n t  s )  (
m a x S i z e  =  s ;
data := new int  lmaxSi  ze]  ;
h e a d  =  0 ;
t a i l  =  - L ;

s i z e  =  0 ;
)

pub l i c  vo ld  c lea r  (  )  t
h e a d  ! a  0 ;

t a i l  =  - L ;

s i z e  =  0 ;
)

p u b l i c  v o i d  o f f e r ( i n t  v )  t
i f  ( t a i l  : =  m a x S i z e  1 )

ta i l  =  -1 ,  t
t a i l + + ;
d a t a t t a i l l  -  v , '
s  i  ze++ r '

)

pub l i c  i n t  po l l  (  )  (
in t  temp :  data [head]  ;
head++;
i f  ( h e a d  = =  m a x S i z e )

h e a d  =  0 ;
s i  z e - -  i
re turn tempi

)

pub l i c  i n t  peek  (  )  t
re tu rn  da ta  Ihead ]  ;

)
publ lc  boolean isEmpty (  )  t

i f  ( s i z e  = =  0 )  r e t u r n  t r u e i
r e t u r n  f a l s e ;

)

pub l i c  boo lean  i sFuL l  (  )  {
i f  ( s i z e  = =  m a x S i z e )  r e t u r n  t r u e i
re tu rn  fa l se ;

)



pub l i c  c lass  Node  {

p u b l i c  S t r i n g  c o u r s e N a m e i
p u b l i c  l n t  g r a d e ;

p u b l i c  N o d e  n e x t ;

p u b l i c  N o d e  ( S t r i n g  c o u r s e N a m e '  i n t  g r a d e )  {

th is  .  courseName = courseName i
t h i s . g r a d e  =  g r a d e ;

)

pub l i c  vo id  d isp lay  (  )  t

)

pub l i c  S t r ing  toS t r ing  (  )  t

re turn courseNarnei

)

p u b l i c  s t a t i c  v o i d  m a l n  ( S t r i n g  [  ]  a r g s )  {

L inked l i s t  I  :  new L inked l i s t  O , '

I .  a d d F i r s t  ( " C a l c u l u s " , 2 )  I
I .  a d d F i r s t  ( " G e o m e t t y " ,  2 )  i
l .  addF i rs t  ( ' fA lgebrE l " ,  3 )  ;

l .  d i s p l a y  O  ;

l .  removeF i rs t  O  ;

l .  d i s p l a y  O  ;

I  .  de leteNodeByCourseName (  "Algebra"  )  i

l .  d i s p l a y  O  ;

)

O

t.

Sys tem.  ou t  .  p r in t ln  (courseName +  r r  -  r r  +  g rade  )  ;
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package t reebytthkrdUtt ;
lmpo rt J ava . r lt l t  , LlnkedLlst ;

public class trrebyLtfikedLtst(tr t

nltd ren ;

Except lon("Cannot  inser t  nut t  va tuq"L

)
inrr . tAtuc r  vdtue;
this , chttd ren '. new LlflfrfdLlst<treeNode<T>> ( ) ;

)
pubtic t  | f t?dtueOt

rutuffl thls . v6tue;

)
pubtic vo{d satVatue(t vatuelt

thlr. Vdtrle - vatuE i

)
pubtic void eddChltd(tl 'eeilod*tr chltd)t

i f ( ch t td  - .  nu t l ) t
thl 'ow new lttegatArgutnontExceptlon (

"Canno t  l nse r t  nu t t  va lue " ) ;

1
i f  ( t h r td .h t sPdreh t ) {

thi 'ou new ltteflatAr|UlttefitExceptlon("The node already has a parent");

l
ch i td .h t lParent  r  t rue;
th ts .  ch l tdren.  edd (  ch l td)  i

,pubtic Trrellode<t> getChltd (tnt lndex ) {
rctufn thtr .  chl tdren. gct  ( l l4dtr)  ;

1
public int l t tchltdfenCount( l t

rrturi l  thtr. chitdren. slre( I i

)
l

prl.vate Trecf{uur<t> root ;
pubtic treeByLihkEdLlst(T vatuc) t

l l (vatue rrnul.t ) t
thrort nrr tttegatArgum€fltErceptlon( "Cannot insert nutl vatue" ) i

)

thls. rdot r n6n traehode<t>(vatue) ;
)
pubtic truc6yLtnkedLlst( T vatue, treebyLlnkedLlst<T> . . .chltdren)t

thlr (vatur) ;
for (TrelByLlnkedLl3t<T> chltd I  chltd ren ) {

thtr. root , addchltd ( chltd, rOot I ;
I

)
pubtic Treef{odrrt> getRoot ( ) t

raturn thLl,  root;' 
rutulll thtr , rbot . chltd rcn ;

O

1
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)
rcturn new LinkedListcTreeNodecT>>( ) ;

)
private void prtntDFS(TreeNodecT> root, Str ing spaces){

i f  ( th is .  root-=nut l )  re turn;
Sys tem.ou t .p r in t ln (spaces  +  roo t .ge tVa lue(  )  )  ;
TreeNodecT> chi ld = nutl ;
fo r ( in t  i  -  0 ; l< roo t .ge tCh i ld renCount (  )  ;1++) {

ch i td  =  roo t .ge tCh l ld (1 )  ;
p r i n t D F s ( c h i t d , s p a c e s  +  "  " ) ;

. )

)
pubt ic  vo id pr ln tDFS( ) {

th is .  pr in tDFS(th is .  root ,  neh,  Str ing(  )  )  ;
)

pubt ic  s tat ic  vo id maln(Str ing[ ]  args)  {

)
)



c l a s s t l n k c d l i s t t  .  Q

pub1l c Node f i  rs tttodc /

t ihhEdltet  (  )  t

f l r s tNode  =  nu l l /

)

publ lc  boolean isEhpty (  )  t

f c tu rn  ( f l r s tNode  r -  nu l l )  ;

)

pub l l c  vo td  addF l rs t  (6 t r lng  courseNaf te ,  i n t  g rade)  t

t {ode tempNode = ne$ Node (courseName, grade)  ,

tempNode.nex t  a  f l t e tNode ;

f lrstNode E! tenpNode;

)

publ lc Node remo-veFlrgt O t

t{ode tempNode !G f l tetNode;

1 f ( ! l s E m p t y O )  t

f l r s tNode  -  f l re tNode .  nex t i

l  e l s e  {

l

tttutn ternpNode t

)

pub l l c  vo ld  d lsp lay  (  )  t

Node tenpNode r  f l te tNode;

rht le  ( te t t tpNode !  -  nu l l )  t

tempNode. dlsplay O ;

tempNode r teftpNode . next i

S y s t e m .  o u t  . p r i n t l h  (  )  ;

S y e t e r f l . o u t . p t l n t l n  ( " t h e  L i n k e d l l s t  1 s  a l r e a d y  e m p t y !  " )  i



publ ic  Node searchByCourseName (Str ing courset?ame) (

Node tempNode = f i rs tNode;  
'

i f ( ! i s E m p t y O )  {

wh i le  (  !  ( tempNode.  courseName.  egua ls  (courseName)  )  )  {

i f  ( tempNode.  nex t  - -  nu l l )  {

re tu rn  nu l l ;

)  e l s e  t

tempNode = tempNode.next i

)

)

)  e l s e  t

Sys tem.  ou t  .  p r in t ln  (  "The  L inked l i s t  i s  empty  !  "  )  i

)

re turn tempNode;

)

pub l i c  Node  de le teNodeByCourseName(St r ing  courseName)  {

Node currentNode = f i rs tNode;
Node prev iousNode = f i rs tNode;

wh i le  (  !  ( cu r ren tNode .  courseName.  equa ls  (courseName)  )  )  t

i f ( c u r r e n t N o d e . n e x t  - =  n u t l )  {

r e t u r n  n u l l ;

l  e l s e  t

prev iousNode = currentNode;

currentNode = currentNode .  next  i

)

i f  ( cu r ren tNode  ==  f i r s tNode)  t

f i r s tNode  =  f i r s tNode .  nex t i

)  e l s e  {

-  Prev io  -  cur rentNode .next t  !
fCV,", e)



Ls^verl0.^er^c, z S\rtl*t > q =' lter-rr

L\,0vdG.r*er^e..4s\r$)€r' t ) ;
impor t  J  ava.  ut i l  .  NoSuchElementExcept lon l

pub l i c  c lass  L inkedQueuec t>  t
p r i va te  in t  N ;
p r i va te  Node  f i r s t ;
p r i va te  Node  las t ;

p r i va te  c lass  Node  t
p r i va te  T  i tem;

'  p r i va te  Node  nex t ;
)

publ ic  L inkedQueue O {
f i r s t  :  n u l l ;
l a s t  =  n u l l ;
N  =  0 ;

)

pub l i c  boo lean  i sEmpty  (  )
r e t u r n  f i r s t  = =  n u l l ;

l

p u b l i c  i n t  s i z q (  )
re tu rn  N ;

)

O  
- $ * . ( " L ' ) ;

, . ;A.pnr*+ Uqr,Ar1rt/ 'LLte I D;

p u b l i c  T  p e e k 0  I
i f  ( i s E m p t y O )  t h r o w

e m p t y !  " )  i
r e t u r n  f i r s t .  i t e m ;

l

new NoSuchElementExcept ion  (  "The Queue i s  a l ready

public void enqueue (T ltem) (
' Node tenplast - lasti

last  -  new Node O t
last . l te ln  = i tem,
I a s t . n e x t  =  n u l l  i
i f  ( lsEmptyO )  {

f i rs t  = last  i
l
e lse (

templast .next  -  Iast  t
)
N++ i

)

publlc T dequeue O {
i f  ( lsEmpty( t  )  throw new NoSuchElenentExcept lon ( "The Queue is  a l ready

empty ! rr) ,
T i ten -  fLrs t .  i temi
f i rs t  = f l rs t  .  next  i
N--  i
i f  ( lsEmPry (  )  )  {

Iast  -  nu l l  i
l
re turn i temi

)

pub l i c  s ta t i c  vo id  ma in  (S t r ing  [  ]  a rgs )  t


