Topic 3

Basic Data Structures

CSE1303 Part A
Data Structures and Algorithms




Basic Data Structures

e Stacks
e Queues
e Lists




Overview of Stacks

What 1s a Stack?

Operations on a Stack

— push, pop

— initialize

— status. empty, full
|mplementation of a Stack.

Example: Reversing a sequence.
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Operations

nitialize the Stack.

Pop an Item off the top of the stack.
Push an item onto the top of the stack.
s the Stack empty?

s the Stack full?

Clear the Stack

Determine Stack Size




Stack Properties

Seguence of items, where insertions and
deletions are done at the top.

Main operations are pop and push.
_ast-In First Out (LIFO).

Used when calling functions.

Used when implementing recursion.




| mplementation




| mplementation

fl oat
ent r y[ MAXSTACK] ;




#1 ncl ude <st dbool . h>
#def1 ne MAXSTACK 20

struct StackRec

{
| nt t op;

float entry[ MAXSTACK] ;
}

t ypedef struct StackRec Stack;

void intializeStack(Stack* stackPtr);
bool stackEnpty(const Stack* stackPtr);
bool stackFull (const Stack* stackPtr);
voi d push(Stack* stackPtr, float itemn;
fl oat pop(Stack* stackPtr);

#endi f




#def 1 ne MAXSTACK 20

struct StackRec

{
| nt t op;

float entry[ MAXSTACK] ;
};

t ypedef struct StackRec Stack;




#i ncl ude <stdi o. h>
#1 ncl ude <stdlib. h>
#1 ncl ude “stack. h”

void initializeStack(Stack* stackPtr)

{
stackPtr -> top = -1,

}

st ackPtr:

St ack




bool stackEmpty(const Stack* stackPtr)

{
| f (stackPtr-> top < 0)

{

return true,

}

el se

{

return fal se;

}




bool stackFull (const Stack* stackPtr)

{
| f (stackPtr -> top >= MAXSTACK- 1)

{

return true,

}

el se

{

return fal se;

}




voi d push(Stack* stackPtr, float 1tem

{
| f (stackFul |l (stackPtr))

{
fprintf(stderr, “Stack is full\n”);
exit(1l);

}

el se

{

stackPtr-> t op++;
stackPtr-> entry[stackPtr-> top] = item

}




fl oat pop(Stack* stackPtr)

{
float 1tem

| f (stackEnpty(stackPtr))

{
fprintf(stderr, “Stack is enpty\n”);

exit(1);
}

el se

{

|tem = stackPtr-> entry[stackPtr-> top];
stackPtr-> top--;

}

return item




Reversing a Seguence

Take a sequence: -15 23 67

Push onto a stack one
number at a time.

Then pop each number off the stack




Reversing a Seguence

-1.5 2.3 6.7

Push onto a stack one
number at a time.




Reversing a Seguence

2.3 6.7

Push onto a stack one
number at a time.




Reversing a Seguence

6./

Push onto a stack one
number at a time.

2.3
-1.5




Reversing a Seguence

Push onto a stack one
number at a time.




Reversing a Seguence

Top 6.7
2.3
1.5

Then pop each number off the stack




Reversing a Seguence

Top == 5 3

-1.5

Then pop each number off the stack

6./




Reversing a Seguence

Top 1.5

Then pop each number off the stack

6./ 2.3




Reversing a Seguence

6./ 2.3 -1.5



module reverse ()

{

Initialize the Stack
loop{
Input nextNumber
If (end of input) then {exit loop}
If (Stack is not full) then {push nextNumber onto Stack}

}

[o]o]o R}
If (Stack is empty) then {exit loop}

pop nextNumber off the Stack
output nextNumber

}
}




#1 ncl ude <stdi o. h>
#1 ncl ude “stack. h”
I nt mai n()
{
Stack theStack;
fl oat next;

InitializeStack(& heSt ack) ;
printf(“Enter number sequence: ”);
while (scanf(“% ", &next) != EOF) {

I f (!stackFul |l (& heStack)) {
push( & heSt ack, next);

}

}
while (!stackEnpty(& heStack)) {

next = pop(&t heSt ack);
printf(“%”, next);

}
printf(“\n”);




Revision

Stack

Operations on a Stack

— push, pop

— initialize

— status. empty, full

— others: clear, size

Example: Reversing a sequence.
| mplementation.




Next Lecture

e Queue
 Main Operations
e Implementation

Preparation

e Read 4.1t04.2InKruse et 4.
 Datd & Dete (2e) 12.6




