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#define MAX_STACK_SIZE 100 /* maximum stack size*/
typedef struct {
int key;
/* other fields */
} element ;
element stackl MAX_STACK_SIZE ];
int top = -1;

ekl e cillenl) £

(isfull) Glies LaSdl oS Jlaal e
(isempty) e OB LeSall S sl e
(add) (sSe ) jeaic Gil) e

(delete) uSa (0 yoaic Cads @
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boolean isfull(int top)

{
if (top == MAX_STACK_SIZE-1) return true;

else return false;

}

A A Y WAl e eSS las) G Y
boolean isempty(int top)

{
if (top== -1) return true;
else return false;

}

E A A aY) Al S S ) eaie Al Y
void add(int *top, element item)

{
if (isfull (*top) == true){
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printf(“error : stack is full”);
return ;

}

stack[++*top]=item;

}

V-l G gl ) Al

DAl A8 aY) WAl S eSe o geaic Cida —f
element delete(int *top)

{

if (isempty (*top) == true){
printf(“error : stack is empty”);
return ;

}
return stack[(*top)--1;

}
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Infix

postfix

Prefix

2+43%4

a*b+5

(1+2)*7

a*b/c
(a/(b-c+d))*(e-a)*c

a/b-c+d*e-a*c

234%4

ab*5+

12+7%*

ab*c/
abc-d+/ea-*c*
ab/c-de*+ac*-

+2%34

+*ab5

*4+127

[*abc
*/a-b+cd*-eac
-+-/abc*de*ac
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Token Stack Top
[0] [1] [2]
6 6 0
2 6 2 1
/ 6/2 0
3 6/2 3 1
- 6/2-3 0
4 6/2-3 4 1
2 6/2-3 4 2 2
* 6/2-3 4*72 1
+ 6/2-3+4*2 0
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#define MAX_STACK_SIZE 100 /* maximum stack size */
#define MAX_EXPR_SIZE 100  /* maximum size of expression */
typedef enum {lIparen, rparen, plus, minus, times, divide, mod, eos,
operand} precedence;
int stack [MAX_STACK_SIZE] ;
char expr[MAX_EXPR_SIZE];

. end-of-string () 4lall & 3 g sall 08 3l pdy Cus

int eval (void)
{
/* Ealuate a postfix expression, expr, maintained as a

global variable . \0’ is the end of the expression.
The stack and top of the stack are global variables .
get-token is used to return the token type and the
character symbol . operands are assumed to be single
character digits */

precedence token;
char symbol,;
int top = -1;
int op1, op2;
int n = 0; /* counter for the expression string */
token = get_token(&symbol, &n);
while (token!=eos) {
if(token==operand)
add(&top, symbol-0"); /*stack insert
else {
/* remove two operands , perform operation , and return result
to the stack */
op2=delete(&top); /*stack delete */
opl=delete(&top);
switch (token){
case plus : add(&top, opl+op2);
break;
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case minus : add(&top, opl-op2);

break;
case times : add(&top, op1*op2);
break;
case divide : add(&top, opl/op2);
break;
case mod : add(&top, op1%op2);
break;
}
}
token = get_token (&symbol , &n);
}
return delete (&top); /* return result */

}

sl o Lo s odiald) haeh Jies olun i il 135S e eval() A
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precedence get_token(char *symbol, int *n)
{

/* get the next token, symbol is the character representation,
which is returned, the token is represented by its enumerated
value , which is returned in the function name */

*symbol = expr[(*n)++];
switch (*symbol) {

case ‘(‘ : return lparen;
case ‘)‘ : return rparen;
case ‘+°: return plus;
case ‘- : return minus;
case “*°: return times;
case ‘/° : return divide;
case ‘%" : return mod,;
case ‘ ¢ : return eos;
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default: return operand; /*no error checking,
default is operand */

}
}
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(0] (1] (2]
a -1 a
+ + 0 a
b + 0 ab
* + 1 ab
C + 1 abc
€os -1 abc*+
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Token Stack Top Output
(0] [1] [2]
a -1 a
k % 0 a
( * ( 1 a
b * ( 1 ab
+ * ( + 2 ab
C * ( + 2 abc
) * 0 abc+
* * 0 abc+*
d * 0 abc+*d
€os * 0 abc+*d*

S fale (fieaia Ciai ¢ eda Qi Alee ME A A8 jaY) AN AL Jd
Ll et 49 5 ¢ in-stack-precedence (isp) dwaSall < figall dyslsl o
:JSAll eSdll IS 5 incoming precedence (icp) el (8 da guseall &l figal)

Prcecdence stack [MAX_STACK_SIZE];
intisp []={0, 19, 12, 12, 13, 13, 13, 0};
int icp[] ={20, 19, 12, 12, 13, 13, 13, 0};

A 8 4nd ge Gad (38 55 Aayain dad 23l enumerated Aali G i ded o L

Sl 5 isp[plus]=isp[2] = 12 Ml 2 dad 35 plus S

void postfix(void)
{
precedence token;
char symbol ;
int n=0;
int top=0;
stack[O]=eos;
for (token=get_token(&symbol, &n); token !=eos; token=
get_token(&symbol, &n)){
if (token==operand)
printf("%c" ,symbol);
else if (token==rparen) {
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while(stack[top]!=Iparen)
print_token(delete(&top));
delete(&top);
}
else {
while(isp[stack[top]]>=icp[token])
print_token(delete(&top));
add(&top, token);
}

}
while (token = delete(&top))!=eos)

print_token(token);

}

postfix() 4al Julas

Al el oS O(n) . oexp o=l w6 tokens s n S
S e . while Jtls 4 dllgion el 1 A L Leal 3] 5 tokens DAty
stack (e zAS 5 stack 8 pass A tokens axe Jie O(n) s La el
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typedef struct {
int key;
/* other fields */

} element ;
typedef struct stack *stack_pointer;
typedef struct stack{

element data;
stack_pointer link;
15

stack_pointer top;

Pl e Al cilledl A0S JEal 1 S i

boolean isempty(stack_pointer top)
{
if (top== null) return true;
else return false;

}

boolean isfull(stack_pointer top)
{
stack_pointer temp =(stack_pointer) malloc (sizeof (stack));
if (temp== null) return true;
else return false;

}
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void add(stack_pointer *top, element item)
{

/* add an element to the top of the stack */
stack_pointer temp = (stack_pointer) malloc (sizeof(stack))
if (temp==null){

printf(“the memory is full”);

exit(1);

}
temp-> data=item;
temp -> link = *top;
*top=temp;

}

element delete(stack_pointer *top)
{
stack_pointer temp = *top;
element item;
if (temp==null){
printf(“the stack is empty”);
exit(1);
}
item=temp->data;
*top=temp->link;

free(temp);
return item;
}
: daadla
JSaI Sl e aae Jia li€ay ¢ eaSall Jia b e jiall S g8l 45k Hlasily
: &tﬂ\

#define MAX_STACKS 10 /* maximum number of stacks */
typedef struct {
int key;
/* other fields */
} element ;
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typedef struct stack *stack_pointer;
typedef struct stack{
element data;
stack_pointer link;
|5
stack_pointer top [MAX_STACKS];

P owSa JSV o) Tyl of
top[i] =null , 0=<i<MAX_STACKS

H M.J;J\ LJJJJ‘ 9

top[i] = null  iff the ith stack is empty
isfull (temp)=true iff the memory is full

Queue Jil aggda -1

V) e Caliay Y G (el A 4ndl) aad Bl bl Gy e s J3Y i
Gy Lo el 5. cadal)l 6 JY1 eamll auds o JAaY) 8 JY1 seaiad o
. First-In-First-Out (FIFO)
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cilgatall aladialy Ji0 Jia Y -v=1

a5 den e ALY S8 s sealial e (Re) dead Al wl Ji) G
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queue[MAX_QUEUE_SIZE] ¢ Js& ¢ Ji Jiwil o) 3dy ylall dgatiall s
G I il o3y . claadl abeY) axd MAX_ QUEUE _SIZE cua
& o 1 Y pawl 5 o queue[l] B SB) awnl ¢ queue[O]
aie AT Jb ety o3 rear JsY¥) : oosie dgaidl by 3 WS L queueli-1]
S dad Jand o B30 e bia S paie AT iy gealy front B 5o il
Cay ol A P Clanall b e 5 ¢ gl S b -1 1 A e o peiall

rh LS i)

#tdefine MAX_QUEUE_SIZE 100 /* maximum queue size*/
typedef struct {
int key;
/* other fields */
} element ;
element queue [MAX_ QUEUE _SIZE |;
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int rear = -1;
int front = -1
D - rEar
C |e———rear C
B -———— 'Ear B B
A [e——rear A «— front A |e——f"front A |e— front
' front

D — 'ear

B |— front

Jil b ealiall i) dELaY) s (Y1) JSa

Ji e cldad) A=Y
(isemptyq) &6 i) (8 jigal
(isfullg) Ules Ji ) o8 aal o
(addq) di, ) raic 4]
(deleteq) Jiy (o _paic s @

A Ag ey AL ¢ el Jip) a2y -
boolean isemptyq(int front, int rear)

{

if (front== rear) return true;
else return false;
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}

£l A ey Aall el Ji) lsal a2
boolean isfullq(int rear)

{
if (rcar==MAX_QUUEUE_SIZE-1) return true;
else return false;

}
DAl A aY) Al s g ) e Al —F
void addq(int *rear, element item)

{
if (isfullq (*rear) == true){
printf(‘“‘error : queue is full”);
return ;

}
queue[++*rear]|=item;

}

element deleteq(int *front, int rear)

{
if (*front == rear){
printf(“‘error : queue is empty”);
return ;

}

return queue[++(*front)];

}
Ayl el o g padiudy J5o0 Jiad Y-V—1

¢ dial e de gena Ji) Jie ¢ A a3 Aasinly GeSdl Jie b LS LS
ALY el rear st 5 Al dsdie Ji ) Less ol front il Cus
Ay e (£71) JSA L e i) (5% Ladie | jin 4 (psS AR G ke

C L ) s Jiee
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front rear
i element link l
S 1 . Tull

bl fia ) 1 (£-1) JSl

s JSall i) ce el S

typedef struct queue * queue _pointer;
typedef struct queue {
element data;
queue _pointer link;
1

queue _pointer front, rear;

Pl e Al cilled A4S JAal 13 i

DAl A9 ,ay) Aally g Ji) laa) -1
boolean isemptyq(queue _pointer front)

{

if (front== null) return true;
else return false;

}
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boolean isfullg(queue_pointer rear)
{
queue _pointer temp =( queue _pointer) malloc (sizeof (stack));
if (temp== null) return true;
else return false;

}
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void addq(queue_pointer *front, queue_pointer *rear, element item)
{
/* add an element to the rear of the queue */
queue_pointer temp = (queue_pointer) malloc (sizeof(stack))
if (temp==null){
printf(“the memory is full”);
exit(1);
}
temp-> data=item;
temp -> link = null;
if(*front !=null) *rear->link=temp;
else *front = temp;
*rear=temp;

}
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element deleteq(queue_pointer *front)
{
/* delete an element from the queue
queue_pointer temp = *front;
element item;
if (*front==null){
printf(“the queue is empty™);
exit(1);
}
item=temp->data;
*front=temp->link;
free(temp);
return item;
}
: Adaadla
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#define MAX_QUEUE 10 /* maximum number of queues */
typedef struct queue * queue _pointer;
typedef struct queue {
element data;
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queue _pointer link;
1
queue _pointer front [MAX_QUEUE], rear [MAX_QUEUE];

fdin ISt ead) Loyl of ks
front[i] =null , 0=<i< MAX_QUEUE
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front[i] = null iff the ith queue is empty
isfull (temp)=true iff the memory is full

Priority Queues <l gl < Ju Y 4-4
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#include <iostream>
#include <vector>

using namespace std;
T
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class priorityQ

{

//vector 1n sorted order, from max at O to min size-1

private :

int maxSize;

vector <double>queVect;

int nltems;

public:

priorityQ(int s) : maxSize(s); nltems(0) //constructor
{queVect.resize(maxSize);}

Jfmmmmm e
void insert (double item ) // insert item
{
int j;
if(nltems == 0) // if no items
queVect[nltems++] = item ; // insert at O
else {
for(j = nltems-1; j >=0; j--) { //start at end
if(item > queVect[j]) /I if new item larger
queVect[j+1] = queVect[j]; // shift upward
else break; /I if smaller, done shifting
} /I end for
queVect[j+1] = item; /l insert it
nltems++;
} // end else
} /I end insert
Jfmmmm e e -—--
double remove () // remove minimum item
{ return queVect[--nltems];}
Jfmmmm e e -—--
double peekMin() // peek at minimum item
{ return queVect[nltems-1];}
Jfmmmm e e -—--
bool isEmpty() /I true if queue is empty
{ return (nltems == 0;}
i m e e -——-
bool isFull() /I true if queue is full
{ return (nltems == maxSize;}
e m e e -——-

1 /l end class PriorityQ
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int main ()
{
PriorityQ the PQ(5); /Ipriority queue , size 5
the PQ.insert(30);
the PQ.insert(50);
the PQ.insert(10);
the PQ.insert(40);
the PQ.insert(20);

while (!thePQ.isempty())

{ /Isorted removals
double item = thePQ.remove();
cout<<item<<” “; // 10, 20, 30, 40, 50
} // end while
cout<<endl;
return O ;

} //end main()
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{Math {example}: (2+3*[5-(8/4-2)]-(4/2+1))=x}
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{Math {example): (2+3*[5-(8/4-2)]-(4/2+1)=x]
sobaad 3aad Alala 5 jle

{Math {example}: (2+3*[5-(8/4-2]-(4/2+1))=x
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