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Push
Stack Last in, first out

Insertion and Deletion
happen on same end UL L
UL L _'#: A
0

P Pop




4

Ay ADT el,&'
Create (ref S : Stack ) P A didy Sl
Empty (S : Stack ) : Boolean H Ay 039 IS (w2
MakeNull (ref S : Stack) s Ay 0,5 s
Push (ref S : Stack; x : ElementType ) P Ay 4 paie 03958

Pop (ref S : Stack ) : ElementType Al Sl juaie SO 03,5z
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PUSH, POP, PUSH, POP, PUSH, POP  ------ >1,2,3
PUSH, POP, PUSH, PUSH, POP, POP  ----- >1,3,2
PUSH, PUSH, POP, PUSH, POP, POP  ------ >2,3,1
PUSH, PUSH, POP, POP, PUSH, POP  ------ >2,1,3
PUSH, PUSH, PUSH, POP, POP, POP  ------ >3,2,1
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1 Type STACK = Record

2 {
3 Elements : ElementType [MAX]
4 Top : integer;

5}

MAX |
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Create (ref S : Stack) A didy sl
{
S.TOP=0
}
Empty (S : Stack ) : Boolean Al 0993 (IS (gw) »

{
If SSTOP ==0 then

return TRUE

return FALSE
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S0 Sl 5l (6,8 ol sl dliy U391 ;3 (w2

Full (S : Stack) : Boolean

{
If S, TOP == MAX then

return TRUE
return FALSE

MakeNull (ref S : Stack) { P dde 03,5 JlB
S.TOP=0
}
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Push ( ref S : Stack; x : ElementType )
{

If S.TOP == Max then
Error ( “Overflow”);

else {

S.TOP ++;
S.Elements[S.TOP] = x;
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Pop (ref S: Stack ) : ElementType
{

If S.TOP ==0then
Error ( “Underflow” );
else {
S.TOP --;
return S.Elements[S.TOP + 1];

pop()
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Type cellType = Record top
{

Iz

Data : ElementType
Next : Position

un
o

}

Type Stack = "cell Type

w
N

Type Position = "cellType

£
wun




S39x Camad Sl 0oliiwl b alis aslgd (55w o0ly

/ 4



23

A 4.‘:..3.9‘ «)h.-j.l
Create (ref S : Stack)

{
S = Null
}
Ay 035 J>
MakeNull (ref S : Stack) o
{
P : Position
while (S '= Null) ] ]
{
P=S
S = S Next
dispose(p) O(n)
}
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Empty (S : Stack) : Boolean
{
I S == Null
return True
return False
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Push (ref S : Stack ; x : ElementType)
{

P : cellType

new(P)

P~ Data = x

PA.Next=S




= p—
OFO—C—)E
= L

;Push




Pop (ref S : Stack) : ElementType

{

IT S == Null

else {

return Error

P : Position
P=S

S = S”™.Next

X : ElementType
X = P~ Data
dispose(P)
return x

. *
. M

O(1)

S CE RS

*»
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Type Queue = Record Create (ref Q; Queue)
{ {

s1, s2 . Stack; s1 = Null;
} s2 = Null;
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Enqueue ( ref Q: Queue, x : ElementType)

{
iIf Empty (s1)
push (sl1, x);
else
{

while s1 1= Null
push (s2,pop (s1));

push (s1,x);

while s2 1= Null
push (s1, pop (s2));
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Dequeue ( ref Q: Queue ) : ElementType

{
If Empty (s1)

Error;
return pop ( sl); O(1)
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PrintDigits (n : integer)
{
Ifn>0then
{
WriteLine( n % 10)
PrintDigits(n/ 10)
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NPrintDigits (n : integer)

{
1: if n>0 then
{
WriteLine( n % 10)
n=n/10
GoTo 1l
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Reverse (n : integer)
{
if n>=10 then
Reverse(n/10)
WriteLine(n % 10)
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NRReverse ( n : integer) O
{

S : Stack
Create(S)
1: 1fn>=10then

{

push(S,n)
n=n/10
GoTo 1l

99: If Empty(S) then
return
else
\ n = pop(S)

WriteLine(n % 10)
GoTo 99
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Factorial (n : integer) : integer

{

oS 3L e b 0,0 0gzg 3 O jeo 4 oae SO LS B acwlxe gl SiS5L b ?

~—

VWU IO

iIf n ==0 then
return 1

return n * factorial(n-1)
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{

99:

y A
’ NRFactorial (n : integer) : integer

S : Stack
Res : integer
Create(S)
If n ==0 then
{
Res=1
GoTo 99
}
Push(S, n)
n=n-1
GoTo 1l
If Empty(S) then
return Res
n = pop(S)
Res = n * Res
GoTo 99

mp)womb}wlpﬁo;ws%l{abpa
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Hanoi ( n : integer; A, B, C : pivot)
{
if n==1 then
MOVE(A->C)
else {
Hanoi (n-1, A, C, B)
MOVE(A->C)
Hanoi(n-1, B, A, C)
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NRHanoi ( n : integer; A, B, C : pivot) 47
{
S : Stack
ret-adr : char
Create(S)
1: if n==1then
MOVE(A-> C)

else {
push(S, n, A, B, C)

push(‘A’)
n=n-1,A=AB=C,C=B
GoTo 1
}
99: if Empty(S) then
return

ret-adr = pop(S)

Case (ret-adr) of

‘A
[n, A, B, C] = pop(S)
MOVE(A-> C)
push(S, n, A, B, C)
push(‘B’)
n=n-1A=B,B=A,C=C
GoTo 1

‘B’
GoTo 99
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(2+(3 £ (4 = ~2)))+1
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E, 63
' E, a

(2+(3 (4 = ~2)))+1

E, L,
E, - E,,+1 Epre &+ +2 %3 Ezppel
Epre = FEiprel Esin = 4+ Egin

Eiin = 2+ Epip Espre = +~ 4E4pre

Eipre = +2 Ezpre Epre =+ +2 %3 + 4E4,,.1
Epre = + +2Ezpre 1 Eyin = ~2

Ezin — 3 * Ezip Espre — ~ 2

EZpre _)*3E3in Epre _)++2*3—4~21




(2+(3 * (

4 ~ ~2

|

4 ~2

*x3 =4 ~2

+2x%x3 +

4 ~2

++2*x3 +4~21
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+4+2 %3 +-4~21

+4+2 *x3 =4~21
++2«x3@4+(~2))1

++42 (3 +(4+(~2))1
+ (2+ (3 *(4+(~2))))1
(2+ (3 *(4+(~2))))+1
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Y A 7
’ 53x41-/72x+

5

PUSH(S, X) 5

PUSH(S, X) 53
Y2 =POP(S) =3, Y1 =POP(S) =5, Z = Y1xY2, PUSH(S, 2) 15 9
PUSH(S, X) 15 4 4
PUSH(S, X) 1541 1
Y2 =POP(S) =1, Y1 =POP(S) =4, Z = Y1-Y2, PUSH(S, 2) 153 -
Y2 =POP(S) = 3, Y1 =POP(S) = 15, Z = Y1/Y2, PUSH(S, 2) 5 /
PUSH(S, X) 57 7
PUSH(S, X) 572 2
Y2 =POP(S) = 2, Y1 = POP(S) = 7, Z = Y1xY2, PUSH(S, 2) 514 "
Y2 = POP(S) = 14, Y1 = POP(S) = 5, Z = Y1+Y2, PUSH(S, 2) 19 +
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DS Dbl L,/ x83 -4 1% T2 suigian &le 2




V' A 74
’ +/x53-41x72

2

PUSH(S, X) 2
PUSH(S, x) 27 7
Y2 =POP(S) =7, Y1=POP(S) =2, Z = Y1xY2, PUSH(S, Z) 14
PUSH(S, x) 14 1
PUSH(S, x) 1414
Y2 =POP(S) =4, Y1=POP(S)=1, Z=Y1-Y2, PUSH(S, 2) 14 3
PUSH(S, x) 1433
PUSH(S, x) 14335
Y2 = POP(S) =5, Y1 = POP(S) = 3, Z = Y1xY2, PUSH(S, 2) 143 15
Y2 = POP(S) = 15, Y1 = POP(S) = 3, Z = Y1/Y2, PUSH(S, 2) 145
Y2 = POP(S) =5, Y1 = POP(S) = 14, Z = Y1+Y2, PUSH(S, 2) 19
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