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UNIT II LINEAR DATA STRUCTURES – STACKS, QUEUES  

Stack - Array Implementation 

1. Abstract idea of a stack: 

The stack is a very common data structure used in programs. By data structure, we mean 

something that is meant to hold data and provides certain operationson that data. 

1. Abstraction 

Now, let's think about a stack in an abstract way. I.e., it doesn't hold any particular kind 

of thing (like books) and we aren't restricting ourselves to any particular programming 

language or any particular implementation of a stack. 

Stacks hold objects, usually all of the same type. Most stacks support just the simple set 

of operations we introduced above; and thus, the main property of a stack is that objects 

go on and come off of the top of the stack. 

Here are the minimal operations we'd need for an abstract stack (and their typical names): 

o Push: Places an object on the top of the stack. 

o Pop: Removes an object from the top of the stack and produces that object. 

o IsEmpty: Reports whether the stack is empty or not. 

Because we think of stacks in terms of the physical analogy, we usually draw them 

vertically (so the top is really on top). 

2. Order produced by a stack: 

Stacks are linear data structures. This means that their contexts are stored in what looks 

like a line (although vertically). This linear property, however, is not sufficient to 

discriminate a stack from other linear data structures. For example, an array is a sort of 

linear data structure. However, you can access any element in an array--not true for a 

stack, since you can only deal with the element at its top. 

One of the distinguishing characteristics of a stack, and the thing that makes it useful, 

is the order in which elements come out of a stack. Let's see what order that is by looking 

at a stack of letters... 
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Suppose we have a stack that can hold letters, call it stack. What would a particular 

sequence of Push and Pops do to this stack? 

We begin with stack empty: 

----- 

stack 

Now, let's perform Push(stack, A), giving: 

----- 

| A |  <-- top 

----- 

stack 

Again, another push operation, Push(stack, B), giving: 

----- 

| B |  <-- top 

----- 

| A | 

----- 

stack 

Now let's remove an item, letter = Pop(stack), giving: 

-----              ----- 

| A |  <-- top     | B | 

-----              ----- 

stack              letter 

And finally, one more addition, Push(stack, C), giving: 

----- 

| C |  <-- top 

----- 

| A | 

----- 

stack 

You'll notice that the stack enforces a certain order to the use of its contents, i.e., 

the Last thing In is the First thing Out. Thus, we say that a stack enforcesLIFO order. 

Now we can see one of the uses of a stack...To reverse the order of a set of objects. 

1. Dynamically-sized stack: 
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Now, we will add one more choice to how we'll implement our stack. We want to be able 

to decide the maximum size of the stack at run-time (not compile-time). 

Thus, we cannot use a regular array, but must use a pointer to a dynamically-allocated 

array. 

Now, will we need to keep track of any more information besides the contents and top? 

Answer: Yes! We'll need to keep the size of this array, i.e., the maximum size of the 

stack. We'll see why this is necessary as we write the code. 

2. C code: 

Now, let's think about how to actually code this stack of characters in C. 

It is usually convenient to put a data structure in its own module, thus, we'll want to 

create files stack.h and stack.c. 

Now, there are 2 main parts to a C data structure: the data types needed to keep track of a 

stack and the functions needed to implement stack operations. 

1. The main data type we need is a type that people can use to declare new stacks, as 

in: 

2. type-of-a-stack s1, s2; 

3. Some of the functions we'll need come directly from the operations needed for an 

abstract stack, like: 

4. StackPush(ref-to-s1, 'A'); 

5. ch = StackPop(ref-to-s2); 

Notice how each stack operation needs some way to refer to a specific stack (so 

that we can have more than one stack at a time). 

We may need to add a few other operations to help implement a stack. These will 

become apparent as we start to implement the stack. Remember that we need to 

put prototypes for each stack function in stack.h and put the function definitions 

(bodies) in stack.c. 

Before we ponder the details of the stack functions, we should decide on the types we 

need... 

3. Data types for a stack: 

For the array implementation, we need to keep track of (at least) the array contents and 

a top index. How could we combine these 2 into a single C construct of type stackT? 

Answer: Put them into a struct. 
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So, our stack types become: 

typedef char stackElementT;  /* Give it a generic name--makes  */ 

                             /* changing the type of things in */ 

                             /* the stack easy.                */ 

 

typedef struct { 

  stackElementT *contents; 

  int top; 

  /* Other fields? */ 

} stackT; 

Note that the contents is a pointer since it will be dynamically-allocated. 

Are any other fields needed? Well, remember that the maximum size of the array is 

determined at run-time...We'll probably need to keep that value around so that we can tell 

when the stack is full... The final type, thus, is: 

typedef struct { 

  stackElementT *contents; 

  int top; 

  int maxSize; 

} stackT; 

These types should go in the interface, stack.h. 

4. Filling in stack functions: 

Now that we've decided on the data types for a stack, let's think about the functions we 

need... 

First, we need the standard stack operations: 

StackPush() 

StackPop() 

StackIsEmpty() 

We'll use the convention of placing the data structure name at the beginning of the 

function name (e.g., StackIsEmpty). That will help us down the line. For example, 

suppose we use 2 different data structures in a program, both with IsEmpty operations--

our naming convention will prevent the 2 different IsEmpty functions from conflicting. 

We'll also need 2 extra operations: 

StackInit() 

StackDestroy() 
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They are not part of the abstract concept of a stack, but they are necessary for setup and 

cleanup when writing the stack in C. 

Finally, while the array that holds the contents of the stack will be dynamically-allocated, 

it still has a maximum size. So, this stack is unlike the abstract stack in that it can get full. 

We should add something to be able to test for this state: 

StackIsFull() 

5. StackInit(): 

The first function we'll implement is StackInit(). It will need to set up 

a stackT structure so that it represents an empty stack. 

Here is what the prototype for StackInit() looks like... 

void StackInit(stackT *stackP, int maxSize); 

It needs to change the stack passed to it, so the stack is passed by reference (stackT *). 

It also needs to know what the maximum size of the stack will be (i.e.,maxSize). 

Now, the body of the function must: 

1. Allocate space for the contents. 

2. Store the maximum size (for checking fullness). 

3. Set up the top. 

Here is the full function: 

void StackInit(stackT *stackP, int maxSize) 

{ 

  stackElementT *newContents; 

 

  /* Allocate a new array to hold the contents. */ 

 

  newContents = (stackElementT *)malloc(sizeof(stackElementT) 

                                        * maxSize); 

 

  if (newContents == NULL) { 

    fprintf(stderr, "Insufficient memory to initialize stack.\n"); 

    exit(1);  /* Exit, returning error code. */ 

  } 

 

  stackP->contents = newContents; 

  stackP->maxSize = maxSize; 

  stackP->top = -1;  /* I.e., empty */ 
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} 

Note how we make sure that space was allocated (by testing the pointer against NULL). 

Also, note that if the stack was not passed by reference, we could not have changed its 

fields. 

6. StackDestroy(): 

The next function we'll consider is the one that cleans up a stack when we are done with 

it. It should get rid of any dynamically-allocated memory and set the stack to 

some reasonable state. 

This function only needs the stack to operate on: 

void StackDestroy(stackT *stackP); 

and should reset all the fields set by the initialize function: 

void StackDestroy(stackT *stackP) 

{ 

  /* Get rid of array. */ 

  free(stackP->contents); 

 

  stackP->contents = NULL; 

  stackP->maxSize = 0; 

  stackP->top = -1;  /* I.e., empty */ 

} 

7. StackIsEmpty() and StackIsFull(): 

Let's look at the functions that determine emptiness and fullness. Now, it's not necessary 

to pass a stack by reference to these functions, since they do not change the stack. So, we 

could prototype them as: 

int StackIsEmpty(stackT stack); 

int StackIsFull(stackT stack); 

However, then some of the stack functions would take pointers (e.g., we need them 

for StackInit(), etc.) and some would not. It is more consistent to just pass stacks by 

reference (with a pointer) all the time. Furthermore, if the struct stackT is large, passing 

a pointer is more efficient (since it won't have to copy a big struct). 

So, our prototypes will be: 

int StackIsEmpty(stackT *stackP); 

int StackIsFull(stackT *stackP); 
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Emptiness 

Now, testing for emptyness is an easy operation. We've said that the top field is -1 when 

the stack is empty. Here's a simple implementation of the function... 

int StackIsEmpty(stackT *stackP) 

{ 

  return stackP->top < 0; 

} 

Fullness 

Testing for fullness is only slightly more complicated. Let's look at an example stack. 

Suppose we asked for a stack with a maximum size of 1 and it currently contained 1 

element (i.e., it was full)... 

stack (made up of 'contents' and 'top') 

-----    ----- 

| A |    | 0 | 

-----    ----- 

  0       top 

contents 

We can see from this example that when the top is equal to the maximum size minus 

1 (e.g., 0 = 1 - 1), then it is full. Thus, our fullness function is... 

int StackIsFull(stackT *stackP) 

{ 

  return stackP->top >= stackP->maxSize - 1; 

} 

This illustrates the importance of keeping the maximum size around in a field 

like maxSize. 

8. StackPush(): 

Now, pushing onto the stack requires the stack itself as well as something to push. So, its 

prototype will look like: 

void StackPush(stackT *stackP, stackElementT element); 

The function should place an element at the correct position in the contents array and 

update the top. However, before the element is placed in the array, we should make sure 

the array is not already full...Here is the body of the function: 

void StackPush(stackT *stackP, stackElementT element) 
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{ 

  if (StackIsFull(stackP)) { 

    fprintf(stderr, "Can't push element on stack: stack is full.\n"); 

    exit(1);  /* Exit, returning error code. */ 

  } 

 

  /* Put information in array; update top. */ 

 

  stackP->contents[++stackP->top] = element; 

} 

Note how we used the prefix ++ operator. It increments the top index before it is used as 

an index in the array (i.e., where to place the new element). 

Also note how we just reuse the StackIsFull() function to test for fullness. 

9. StackPop(): 

Finally, popping from a stack only requires a stack parameter, but the value popped is 

typically returned. So, its prototype will look like: 

stackElementT StackPop(stackT *stackP); 

The function should return the element at the top and update the top. Again, before an 

element is removed, we should make sure the array is not empty....Here is the body of the 

function: 

stackElementT StackPop(stackT *stackP) 

{ 

  if (StackIsEmpty(stackP)) { 

    fprintf(stderr, "Can't pop element from stack: stack is empty.\n"); 

    exit(1);  /* Exit, returning error code. */ 

  } 

 

  return stackP->contents[stackP->top--]; 

} 

Note how we had the sticky problem that we had to update the top before the function 

returns, but we need the current value of top to return the correct array element. This is 

accomplished easily using the postfix -- operator, which allows us to use the current value 

of top before it is decremented. 

10. Stack module: 
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Finally, don't forget that we are putting this stack in its own module. The stack types and 

function prototypes should go in stack.h. The stack function definitions should go 

in stack.c. 

People that need to use the stack must include stack.h and link their code 

with stack.c (really, link their code with its object file, stack.o). 

Finally, since we wrote the types and functions for a stack, we know how to use a stack. 

For example, when you need stacks, declare stack variables: 

stackT s1, s2; 

When you pass a stack to stack functions, pass it by reference: 

StackInit(&s1, 10); 

StackPush(&s1, 'Z'); 

 

1. Implementing a stack with an array: 

Let's think about how to implement this stack in the C programming language. 

First, if we want to store letters, we can use type char. Next, since a stack 

usually holds a bunch of items with the same type (e.g., char), we can use an 

array to hold the contents of the stack. 

Now, consider how we'll use this array of characters, call it contents, to hold 

the contents of the stack. At some point we'll have to decide how big this array 

is; keep in mind that a normal array has a fixed size. 

Let's choose the array to be of size 4 for now. So, an array getting A, then B, 

will look like: 

----------------- 

| A | B |   |   | 

----------------- 

  0   1   2   3 

contents 

Is this array sufficient, or will we need to store more information concerning 

the stack? 

Answer: We need to keep track of the top of the stack since not all of the array 

holds stack elements. 
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What type of thing will we use to keep track of the top of the stack? 

Answer: One choice is to use an integer, top, which will hold the array index 

of the element at the top of the stack. 

Example: 

Again suppose the stack has (A,B) in it already... 

stack (made up of 'contents' and 'top') 

-----------------   ----- 

| A | B |   |   |   | 1 | 

-----------------   ----- 

  0   1   2   3      top 

contents 

Since B is at the top of the stack, the value top stores the index of B in the array 

(i.e., 1). 

Now, suppose we push something on the stack, Push(stack, 'C'), giving: 

stack (made up of 'contents' and 'top') 

-----------------   ----- 

| A | B | C |   |   | 2 | 

-----------------   ----- 

  0   1   2   3      top 

contents 

(Note that both the contents and top part have to change.) 

So, a sequence of pops produce the following effects: 

1. letter = Pop(stack) 
2. stack (made up of 'contents' and 'top') 
3. -----------------   -----    ----- 
4. | A | B |   |   |   | 1 |    | C | 
5. -----------------   -----    ----- 
6.   0   1   2   3      top     letter 
7. contents 

8. letter = Pop(stack) 
9. stack (made up of 'contents' and 'top') 
10. -----------------   -----    ----- 

11. | A |   |   |   |   | 0 |    | B | 

12. -----------------   -----    ----- 

13.   0   1   2   3      top     letter 

14. contents 

15. letter = Pop(stack) 
16. stack (made up of 'contents' and 'top') 

17. -----------------   -----    ----- 

18. |   |   |   |   |   | -1|    | A | 
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19. -----------------   -----    ----- 

20.   0   1   2   3      top     letter 

21. contents 

so that you can see what value top should have when it is empty, i.e., -1. 

Let's use this implementation of the stack with contents and top fields. 

 

What happens if we apply the following set of operations? 

22. Push(stack, 'D') 

23. Push(stack, 'E') 

24. Push(stack, 'F') 

25. Push(stack, 'G') 

giving: 

stack (made up of 'contents' and 'top') 

-----------------   ----- 

| D | E | F | G |   | 3 | 

-----------------   ----- 

  0   1   2   3      top 

contents 

and then try to add H with Push(stack, 'H')? 

Thus, what is the disadvantage of using an array to implement a stack? 

2. Dynamically-sized stack: 

Now, we will add one more choice to how we'll implement our stack. We want 

to be able to decide the maximum size of the stack at run-time (not compile-

time). 

Thus, we cannot use a regular array, but must use a pointer to a dynamically-

allocated array. 

Now, will we need to keep track of any more information besides 

the contents and top? 

Answer: Yes! We'll need to keep the size of this array, i.e., the maximum 

size of the stack. We'll see why this is necessary as we write the code. 
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Stack 
An important subclass of lists permits the insertion and deletion of an element to 

occur only at one end. A linear list of this type is known as ‘stack’. The insertion is 

referred to as ‘push’. The deletion is referred to as ‘pop’. The two pointers used for 

accessing is top & bottom pointer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operations 

 

1. PUSH (used to insert the element in the stach) 

2. POP   (used to delete the element from the stack) 

3. PEEP ( used to return the ith element from the top of the stack) 

4. CHANGE ( used to change the value of the ith item from the top of the 

stack). 

 

 Procedure for push 

 

if TOP  n 

then Write (‘ Stack Overflow’) 

 Return 

TOP  TOP + 1 

S[TOP]  X 

Return 

 

 

 Procedure for pop 

 

if  Top = 0 

then Write (‘ Stack Underflow On Pop’) 

 take action in response to underflow 

 Exit 

TOP  TOP - 1 

Return (S [TOP + 1]) 

 

Bottom Pointer  

 

 

 

 

 

 

. 

. 

. 

 

Top Pointer 

Unused elements 

Vectors of elements 

representing a stack 
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 Procedure for peep 

 

if  Top-I+1 <= 0 

then Write (‘ Stack Underflow On Pop’) 

 take action in response to underflow 

 Exit 

Return (S [TOP -I+ 1]) 

 

 

 Procedure for change 

 

if  Top-I+1 <= 0 

then Write (‘ Stack Underflow On Pop’) 

 take action in response to underflow 

 Exit 

S [TOP -I+ 1]=X 

Return () 

 

Applications of Stack 
1. Recursion 

2. Towers of Hanoi 

3. Polish notation 

 

 Recursion 

  A Procedure that calls itself repetitively is known as recursion. There are two 

important conditions to any recursive procedure: - 

 Each time a procedure calls itself; it must be ‘nearer’ to the solution. 

 There must be a decision criterion for stopping the process or 

computation.  

    

   Two types of recursion are 

1. Recursively defined procedure (primitive recursive functions) 

e.g.,  

  

Factorial (N) =   1   if N = 0 

        N * Factorial (N – 1) Otherwise 

 

 

 

2.  Recursive use of a procedure (non primitive functions) 

 E.g.: - 

  

   N + 1,    if M = 0 

 A (M, N) =  A (M – 1, 1)   if N = 0 
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   A (M – 1, A (M, N – 1)), otherwise 
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Flow – chart for recursive procedure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Towers Of Hanoi 

   The algorithm used to arrange the ‘N’ disc in the problem is: -   

a. Push the parameters and return address on stack. 

b. If the stopping value has been reached, then pop the stack to return to previous 

level, else move all except the final disc from starting to intermediate needle. 

c. Move the final disc from start to destination needle. 

d. Move the remaining discs from the intermediate to destination needle. 

e. Return to previous level by popping stack. 

 

 

  

Intermediate 

Level 

Procedure 

call to 

itself 

Entry 

Save formal parameters, local 

variables, return address 

Test 
Partial 

Computation 

Final 

Computation 

Restore (most recently saved) 

formal parameters, local 

variables, return address 

Exit 

Level 1 

Level 2 

Level 3 
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Queue 
 

 The information in this list is processed in the same order as it was received, that is first in 

first out order (FIFO) or a first – come first – served (FCFS) basis. This type of frequently used 

list is known as queue. We have two pointers to access the queue. They are 

1. Front (used for deletion) 

2. Rear (Used for insertion) 

 

 

 

 

       

 

 

 

Insertion Procedure 

  Qinsert (Q, F, R, N, Y) 

1. If R  N 

then write (‘ Over flow’) 

Return 

2. R  R + 1 

3. Q [R]  Y 

4. if  F = 0 

then F  1 

Return 

Procedure for deletion 

 Qdelete (Q, F, R) 

1.If F = 0 

 then write (‘Under flow’) 

  return  

2. Y  Q [F] 

3.If F = R 

 then F  R  0 

 else F  F + 1 

4. return (Y) 

Example for Queue insertion and deletion operation  

Rear Front 

Deletion Insertion Insertion Deletion 

Front Rear 
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 Insert A, B, C, D, and E and delete A, B 
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Empty 
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Insert A 

A      B 
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Insert B 
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A      B         C 
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Insert C 

r 

         B         C 

f   

Delete A 

                   C 
Delete B 

f   

r 

                   C        D Insert D 

f   
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Circular Queue Insertion 

  Cqinsert (F,R, Q, N, Y) 

1. If R = N 

then R  1 

else  R  R + 1 

2. If  F = R 

then write (‘Over flow’) 

 return  

3. Q [R]  Y 

4. if  F = 0 

then F  1 

return 

 

Circular Queue Deletion 

 Cqdelete (F,R, Q, N, Y) 

1. If F = 0 

 then write (‘Under flow’) 

  return (0) 

2. Y  Q [F] 

3.If F = R 

 then F  R  0 

 return (0)  

4.if  F = N 

then F  1 

else F  F + 1 

 return (Y) 

 

 

 

 

 

 

r (Over flow) 

                 C        D 
Insert E 

f   
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Example for Circular Queue insertion and deletion operation  

 Insert A, B, C, D, E, F and delete them all 
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DEQUEUE             

Double Ended Queue. In the Dequeue the insertion and deletion are done at both the 

ends. 

 

 

 

 

 

 

 

 

The input – restricted Dequeue allows the insertion at only one, while the output – 

restricted Dequeue allows the deletion at only one. 

Simulation 

  Process of forming an abstract model from a real situation on order to understand 

the impact of modifications and the effect of introducing various statergies on the situation. 

Aim : To aid the user 

Advantages :   permits experiments without modifying the real situation ( eg) military 

Disadvantages :   Expensive to run on a comoputer 

Assumptions are made to simulate the thing. If assumensions are wrong 

the result will come incorrect. 

System  : Any process or situation we wish to simulate . It is a group of objects 

interacting in order to produce some result. (eg) Factory ( Man & machine 

) 

 

Rear Front 

Deletion Insertion 
Insertion 

Deletion 

Front 
Rear 

Insertion 

Deletion 
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 Depends on how the status of the object changed in the system  the system is classified into two 

types 

1. Contineous – It can take real value in given time interval ( e.g Temparature or          

pressure messerment) 

2. Discreate – It takes value from a fixed no. of choice (eg  Blender(food 

processing) ) 

Depends on the input the system is classified into two types 

1.Deterministic  System – The initial state is known the final outcome can be 

predicted ( eg   Key board ) 

2.Stochastic System – We can not predict the outcome 

To simulate a System a model of the system must be produced. 

Model   : Body of information used to present the system in a different form. The model is finate 

and it can not produce reliable information on every aspect of the original system. 

 To determine the structure of a model we have to determine the attributes, 

events,entites. 

Entities :Components and workload of the system. 

Attributes : Charteristics of these entities 

Activity :  Is a process which causes a change of system state. 

Event : Occurrence of an activity at a particular instance of time. 

 e.g Bank System – Entites – Customers 

          Attributes – Accounts of customer 



Sri Vidya  College of Engineering & Technology                          Course Material ( Lecture Notes) 
 

CS8391 – Data  Structures   - Unit I  Page 25 
 

          Activity – Deposit , Withdrawals. 

          Event – Customer enters or leaves a queue for a teller. 

Handling time clock in simulation is classified into two ways 

  1.Time driven – the main clock is allowed to increase one unit time. 

  2. Event driven – more efficient , less obvious , Examines all events to determine 

whi ch to happen next,  It is used discreate simulation. 

Priority Queue 
 

   A queue in which we are able to insert items or remove items from any position based on 

some property is often referred to as a priority queue. 

A priority queue can be conceptualized as a series of queues representing situations in which 

it is known a priori. 

 

Task identification 

R1 R2 ….. Ri-1 O1 O2 ….. Oj-1 B1 B2 …. Bk-1 

1 1 …… 1 2 2 ….. 2 3 3 …. 3 

Priority                              Ri                                            Oj                                    Bk 

 

 

Priority 1  

 

 

Priority 2 

O1 O2 …….. Oj-1 ………. 

 Priority 3 

B1 B2 …….. Bk-1 ………. 

  

 

R1 R2 …….. Ri-1 ………. 

Oj 

Bk

Oj 

Rj 
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Algorithms for Parsing Arithmetic Expressions 

Parsing a Postfix Expression (like 2 3 * 4 2 / + 5 3 * 6 + -) 

The algorithm is: 

 For each item in the postfix expression from the left: 

o if the item is a number push it on the stack 

o if the item is an operator (+,-,*, or /) then 

 pop two numbers off the stack 

 make a calculation: the second number popped-operator-first 

number 

 push the result on the stack 

 When the loop is done the answer is the only item remaining on the stack. 

Parsing an Infix Expression with No Parentheses (like 2 * 3 - 48/4 -4 * 5) 

Two stacks are required, one for numbers and the other for operators. The algorithm 

is: 

 For each item in the infix expression (no parens) from the right to the left 

o If the item is a number then push it on the number stack. 

o If the item is an operator (+,-,*, or /) and: the operator stack is empty or 

the operator on the top of the stack is higher in priority (* and / are 

higher in priority than + or -), then 

 Pop an operator from the operator stack. 

 Pop two numbers off the number stack. 

 Calculate using second number-operator-first number. 

 Push the result on the number stack. 

 Push the item on the operator stack. 

o Else push the item on the operator stack. 

 After the loop, while the operator stack is not empty 

o Pop an operator from the operator stack. 

o Pop two numbers off the number stack. 

o Calculate using second number-operator-first number. 

o Push the result on the number stack. 

 The answer is the last item in the number stack. 

Parsing an Infix Expression with Parentheses (like ((2*4-6/3)*(3*5+8/4))-(2+3)) 

One stack is required. The algorithm is: 
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 Have a string available to store items 

 For each item in the infix (with parens) expression 

o If the item is a number then add it to the string with a space 

o if the item is an operator then 

 While the stack is not empty and an operator is at the top and the 

operator at the top is higher priority that the item then 

= Pop the operator on the top of the stack 

= Add the popped operator to the string with a space 

 Push the item on the stack 

o else if the item is a left paren 

 Push the item on the stack 

o else if the item is a right paren 

 Pop a thing off of the stack. 

 while that thing is not a left paren 

= Add the thing to the string with a space 

= Pop a thing off of the stack 

 While the stack is not empty 

o Pop a thing off the stack. 

o Add it to the string with a space. 

 Remove the last character (a space) from the string. 

Code for Calculating with the Postfix Algorithm 
#include <iostream> 

#include <string> 

 

#include "Stack.h" 

 

int main () 

{ 

    string theExpress = "234*+45*67*+2/-"; 

     

    cout << postfixCalculate (theExpress) << endl; 

     

    return 0; 

} 

 

int postfixCalculate (string& theExpress) 

{ 

//Restrictions: 

 

// * theExpress must be a postfix expression 
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// * the numbers must be single digit and positive 

// * no spaces between items 

 

   Stack theStack;            //An int stack 

    

   int first, second; 

    

   //For each item in the postfix expression from the left: 

 

   for (int n = 0; n < theExpress.size (); n++) 

   { 

      switch (theExpress [n]) 

      { 

      //if the item is an operator (+,-,*, or /) then 

       

      //      pop two numbers off the stack 

 

      //      make a calculation:  the second number  

      //            popped-operator-first number 

 

      //      push the result on the stack 

 

      case '*': 

         getTwoOffStack (theStack, first, second); 

         theStack.push (first * second); 

         break; 

          

      case '/': 

         getTwoOffStack (theStack, first, second); 

         theStack.push (first / second); 

         break; 

          

      case '+': 

         getTwoOffStack (theStack, first, second); 

         theStack.push (first + second); 

         break; 

          

      case '-': 

         getTwoOffStack (theStack, first, second); 

         theStack.push (first - second); 

         break; 

          

      //   if the item is a number push it on the stack 

 

      default: 

       

      //str is a one character Cstring to hold the one digit number. 

      //atoi is a library function that changes the Cstring to an int. 

      //This won't work if str is an STL string. 

       

        char str [3]; 

         

        str [0] = theExpress [n]; 

        str [1] = '\0'; 

         

         theStack.push (atoi (str)); 
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      } 

   } 

    

   //When the loop is done, the answer is the only value left on the stack. 

    

   int returnVal = theStack.getTop (); 

    

   theStack.pop (); 

    

   return returnVal; 

} 

 

void getTwoOffStack (Stack& theStack, int& first, int& second) 

{ 

//This function takes (and removes) the top two numbers on the stack. 

//The topmost number is stored in first, the next one down in second. 

 

   second = theStack.getTop (); 

    

   theStack.pop (); 

    

   first = theStack.getTop (); 

    

   theStack.pop (); 

} 

 

 


