AJYAAU
(Stack)

Mla

< denunavdiay uazdutnasiwg Stack
% AEsIINavtiaumIaanLsEl
< Matrvnistidiunavdiau
S nsaansdisudRuilaile
< nsldnavdiaulu java virtual machine
< NTAUIAUAIAAITNAULANNRY (postfix)
< msuldaufiwaaidnnaie (infix) Wuduviae
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AsLAN/audianalunaddiay

e daya tfinKay aannau (Last-In First-Out)

push pop

s

04/10/49 3
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Aaveiay : stack

public interface Stack {
public boolean isEmpty();
public Int size();
public void push(Object e);
public Object peek();
public Object pop();

A B C *
C

© S. Prasitjutrakul 2006

x*

B

D E

x*

x*

x*

E D A
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ArrayStack : &319 Stack alyeaanise

e Aaa ArrayCollection
o LNNAUAULRAWIZAAUNNE
o ANAAUNGUDIANLSELE LiiaLéiu

Stack s; size elementData
s = new ArrayStack(l); 0

s.push("A™); 1 A
s.push(*'B'"); 2 A|B
s.push('C™); 3 A|lB|C
s.popQ); 2 A|B
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ArrayStack : 1as9&519

public class ArrayStack implements Stack {
private Object[] elementData;
private Int size;

public ArrayStack(int cap) {
elementData = new Object[cap];

+
public boolean isEmpty() {

return size ==

+
public Int size() {

return size;

}
. 0O 1 2 3 4
size elementData
[ %/'l\\ll
3 — TN

na n pe . n =
© S. Prasitjutrakul 2006 AR Ut "y 04/10/49 6




ArrayStack : push

public void push(Object e) {
IT (size == elementData.length) {

Object[] a = new Object[2*si1ze];

for(int 1=0; i<size; 1++)
a[i] = elementDatali];

; elementData = a; ﬁ@gatﬁma‘nsﬁ
elementData[size++] = e: Ave8IUI6
} o G J
913 udga9tNn
\Z

flsidiosvenavuie : O(1)
f169veaYIuIe - O(n)

© S. Prasitjutrakul 2006
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ArrayStack : peek, pop

throw new NoSuchElementException ();
return elementData[size-1];
+
public Object pop() {
Object e = peek();
elementData[--size] = null;
return e;

by

public Object peek() {
it (isempty()) ()(l)

© S. Prasitjutrakul 2006
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Alatvn13 191U Stack

#® ANTATIARAULATIRS LU LT AUAU
1y Aslaadu () {3} [ 1] ...

4 NMsAaLAusILsLRATEaNLNIaaURY jvm
# N7UTZINIANRUNAIUNMIALIA AT T

# A151iI1 undo/redo

#® nsAauAIaauLuu depth-first search

@® ...
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A5A5AFAUNST L&A

e fin : Wallaluasedu ({])
e fie : Aaunld ({()}))
e fin : Ailleunnld ({()}
e 39%in

— ANUNNRLHI

— dniluaiduiila 19 push av stack

— diuedudla 14 pop a1n stack inerazaviniu
WRULdaNnaseAuIsdulaiwunsa’li

— fialaaenn pop 81 isEmpty wanein dafiann'ly
— Waduadanum stack fefifiaya uaavin tafivn'lal
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ML &

(L () IL X1 13) (Qnm’@o)
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MIRAENY 19

e (L C)Y L) ¥) 20taue
Tsimsesudle
e !
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MIRENY @

e (1 C) ¥ 1 alainue
b6 stack 219
e
e
M~ A
e
© S. Prasitjutrakul 2006 04/10/49 13

MR &
e (1L () 1 4 7+ RUGLLAD
w6 stack laid1e
e 1
———>
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TsunsuesIagaun1slgrta

public static boolean checkParentheses(String t) {
String open = "{([", close = "P]";
Stack s = new ArrayStack(100);
for (int i = 0; i < t.lengthQ); i++) {

String token = t.substring(i, 1 + 1):

1T (open.indexOf(token) >= 0) { a.indexOf(b) Au
s.push(token); o : o <

} else { drunisludase a A
int k = close. indexOf(token); 4 b Usinged o
it (k >= 0) wildwudu -1

1T (s.isEmpty(Q |1
1open.substring(k, k + 1).equals(s.popQ)))

return false; tWEe 91N2ITOUINY K5

+
+

FERILT & DEEmE0)° { AT ﬁﬁn@o%uv[aj:i’mj

‘ saavdleldasetuiile

+
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s lidnavdiaunialy java virtual machine

e 61 jvm ldinavdiau (java stack) TunisiAu
— &aNuraaINIsBanNYian
— W Aeas way local variables
— Afuthasianisauin (operand stack)

public class Jeng3 {
public static void main(String[] a) {
main({args);
+
+

Exception in thread "main" java.lang.StackOverflowError
at Jeng3.main(Jeng3.java:3)
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Java Stack

Ol:public class StackFrame {
02: public static void main(String[] args) {
03: a3, 2);
04: b(5); —
05: } ~— @@
06: static void a(int x, Int y) {
07: int z = x/y;
08: b(z);
09: 1}
10: static void b(int x) {
11: ++X ;
12: }
13:}

nsoune9fey | Parameters& |

(S’r Kk F ) local variables rgs

acCK rrame return address — | ra IET

© S. Prasitjutrakul 2006 w
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AN Infix way Postfix

o infix (tBUNRY)
—-a+b*c/d-2, (@a+Db)*c/(d-2)
— AaYARUARIALNITVINAAUKRAYUAY operators
— 1ihaiuae
o postfix (LHNKAY)
—abc*d/+2-, ab+c*d2-/
— a1AunN1TvinvIuUaY operators Aalnn dhalduin
— Lidnidusasfizudu
1 2 + 3
3 3

© ©O© % *
H MBS

e
IR
WN N NN
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A ldnavdauAIuIaAIAIHNAULANKAY

© 23+45-6*+ fanvils ?
o Fu5ald stack AraviAruadiinau postfix
e 389

— aaga1u postfix anndreluuin

— éilu operand 14 push uav stack

— éilu operator 1% pop operands ann stack snui
operator favnN1suNUsTINANR WA push WARANWE

— vi&5a Aeavuazai top of stack

© S. Prasitjutrakul 2006 04/10/49 19

WAANSE
[ YuUNoItau
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n1sliinavdaudraudas infix tIlu postfix

e input : infix expression
e output : postfix expression [m&ﬂu “STJ

e FunaUNITYINIIUY
— puaazalu infix
— éilu operand 1inldsiaving output
— éilu operator
e 213 pop operator aan'ldsaving output
e push operator avynav<iiau
— fiag infix ATUAILED
* 19 pop operators naaaan‘luaaing output
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TAsvUad 1N U

public static List infix2Postfix(List infix) {
List postfix = new ArrayList(infix.size());
Stack s = new ArrayStack(infix.size());
for (int 1 = 0; 1 < Infix.size(); ++1) {
String token = (String) infix.get(i); +— giiavd
1T (MisOperator(token)) {
postFfix.add(token); +— dflu operand, indalunadng

} else { |
while ( ?2?2? ) { éwilu operator
postfix.add(s.pop()); +— a1a pop operators lu stack
3} aantdunadng
s.push(token); < AUGEIN1S push operator fTna
ks

¥
while (Is.isEmpty()) postfix.add(s.pop());
return postfix;

}
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ANURALUUAY operators

output

input 2 * 3 + 4

Qs

* INoU waATAIANIT +

&——>

pop @en @1 operator uunes¥eudAunin operator luai

© S. Prasitjutrakul 2006 04/10/49 23

ANURALUUAY operators

output

input 2 + 3 - 4

+ AU

hASHIAUTINY -

&——>

pop @@n 1 operator vunaytou
daalsitiorndn operator lual
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ANURALUUAY operators

output

input 2 + 3 £2 4

Qs

+ WINOU el * F1AUNIT +

&——>

push iy 1 operator lusidr@qnin operator uunssdou
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AsLrautnaumugrduuag operators

public static List infix2Postfix(List infix) {
List postfix = new ArrayList(infix.size());
Stack s = new ArrayStack(infix.size());
for (int 1 = 0; 1 < infix.size(); ++i1) {
String token = (String) infix.get(1);
iIT (MisOperator(token)) {
postfix.add(token); | WIAIANTIAYIDI

} else { operator e3luaifiny
int p = priority(token);‘/\\~p

while (Is.isEmpty() && priority((String)s.peek())>= p) {
postfix.add(s.pop());

} ‘ pop ®@@n %1 operator uuneIteu

Se|pUENRE)) - faalsitioundn operator lusi

}

+
while (Is.isEmpty()) postfix.add(s.pop());

return postfix;

}
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N1TUNANURIALYUAY operators

o T N ununsanAIAY
N vinnau + — %/

e * AU / vihAau + AU —

* fianuaAgytvindu /
+ fianuaAnLvindu —

private static String operators = "+-*/7";

private static int[] priority = {3,3,5,5,7};

private static boolean i1sOperator(String x) {
return operators.indexOf(x) >= 0;

}

private static int priority(String x) {
return priority[operators.indexOf(x)];

+

© S. Prasitjutrakul 2006 04/10/49 27

Hudiaudiutiiailzvedulu infix

output

input 2 * ( 3 + 4 ) ...

&—>

srelureduiaiiouufinaeos
wuadtauLlle push tdwe (TmarudrAuunn)
odudlalunsstou fasudAwgtisuuin
wuastaulle au pop aundrazwulsauille
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ANUAAYAAY operators ATeliILAL

o AUTWLIVLAULTIA
— fimudAyunn, A9 push ( L&ua
1 [ a 1 [
o usiwatRULllaatlunavdau
— finuadatiangn, talvidyau push Wy, anviu )

+

int p = priority(token);
while (Is.isEmpty() && priority((String)s.peek())>= p) {
postfix.add(s.pop());

s.push(token);

}

Int p = outPriority(token);
while (Is.isEmpty() && inPriority((String)s.peek())>= p) {
postfix.add(s.pop():

1T (token.equals(")'™)) s.pop(); else s.push(token);

© S. Prasitjutrakul 2006
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ANUAAYAAY operators ATEliILAL

auginuluwd| 3 3 5 5 7 |9 @
(atuannadvtiau)

aaugatlunavdaul 3 3 5 5 7 \O/

private
private
private
private

+

private

+

return outPriority[operators. indexOf(x)];

return inPriority[operators.indexOf(x)];

static String operators = "+-*/~(Q)";

static int[] outPriority = {3,3,5,5,7,9,1};
static Int[] inPriority = 4{3,3,5,5,7,0};
static int outPriority(String x) {

static iInt inPriority(String x) {

© S. Prasitjutrakul 2006
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operator Avinandineldan

augAwulufinai| 2 2 4 4 6 )9 1
(atuannaviiau)

aazaglunasdauf 3 3 5 5 7 ] 0

2 + 3 + 4 + 5 2 3 + 4 + 5 +

int p = outPriority(token);
while (Is.isEmpty() && inPriority((String)s.peek())>= pi){
postfix.add(s.pop());

+
1T (token.equals(")'")) s.pop(); else s.push(token);
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operator AvinanudLadine

+ _ x

/7~ C )
gazAnulufinxi| 3 3 5 5 (8] 9 1
O V4 0]

(atuannaviiau)

aauvatlunavdiay] 3 3 5

2 N 3 N 4 N 5 2 3 4 5 N AN A

int p = outPriority(token);
while (Is.isEmpty() && inPriority((String)s.peek())>= pi){
postfix.add(s.pop());

+
iIT (token.equals(*)'™)) s.pop(); else s.push(token);
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output

input 2 + 3 - 4 ~ 5 N 6
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91l

< szansnavdaulunisunilayinainuians
< nsetiunisnan : push / pop / peek
 &519navdiauladramiaantsed

< dasrmaliitiaowa n1sviteunaasoiilu (1)
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