RPN Calculator 
(Java program done in programming course at Stanislaus State)
Ethan Machado
The RPN calculator uses a stack data structure to compute calculations quickly. This reverse polish notation calculator utilizes multiple Java classes via a constructor to link the RPNCalc class to the Driver class. 
The Driver class contains the main method, a constructor to the RPNCalc class, and a do-while loop that runs the program until the user quits. 
The RPNCalc class initializes the stack data structure and contains several methods that evaluate user input using the stack’s last-in first-out (LIFO) characteristic. 
The StackDemo class contains methods that define the operations that the stack can utilize such as peek and pop that allow the data structure to add and remove records. 
Source code:
Driver class:
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RPNCalc class:
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StackDemo class:
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Example of user input and execution:
*Note: Numbers being entered with no characters are being added onto the stack and are waiting for operations to be carried out. 
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1 // Demonstrate the Stack class.

2 import java.util.*;

3

4 class StackDemo {

58 static void showpush(Stack<Integer> st, int a)
6 st.push(new Iptegen(al);

7 System.out.println("push(" + a +

8 System.out.println("stack: " + st);
9 ¥

10

11

120 static void showpop(Stack<Integer> st) {
13 System.out.print("pop -> ");

14 Integer a = (Integer) st.pop();

15 System.out.println(a);

16 System.out.println("stack: " + st);
17 b

18

198 public static void main(String args[1)
20 {

21

22 Stack<Integer> st = new Stack<Integer>();
23 System.out.println("stack: " + st);
24 showpush(st, 42);

25 showpush(st, 66);

26 showpush(st, 99);

27 showpop(st) ;

28 showpop(st) ;

29 showpop(st) ;

30 try {

31 showpop(st) ;

32 } catch (EmptyStackException e) {
33 System.out.println("empty stack”);
£ b

35 b
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or bring up the help menu that shows all of the operators.
Enter integers to be evaluated or stored by the RPN calculator
h
Help Message!ll
add
multiply
division
substract
modulus.
unaryMinus
exchange top two
duplicate top item
: print top item
print and remove top item
: print all contents
clear the stack
: quit
help
help
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1 import java.util.Scanner;
2
38 /5%
4 * Demonstrates the use of a stack to create a RPN Calculator.
5 */
6 public class Driver
7 {
FOE
9 * Reads, pushes, and evaluates multiple RPN expressions.
10 * Evaluates expression if an operator is entered.
11 * Pushes operands onto the stack until an operator is entered.
12 */
13
14
150 public static void main(String[] args)
16 {
17
18 String expression;
19
&0 Scanner in = new Scanner(System.in);
21
22 RPNCalc evaluator = new RPNCalc();
23
24 System.out.println("\"h\" or \"?\" bring up the help menu that shows all of the operators.");
25 System.out.println("Enter integers to be evaluated or stored by the RPN calculator
26
27 do
28 {
29
30 expression = in.nextline();
31 evaluator.evaluate(expression);
32 Systenm.out.println();
33 b
34 while (in.hasNext());
35
E
EY

——
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1 import java.util.*;

2

38 /5%

4  * Represents an integer evaluator of RPN expressions. Assumes
5 * the operands are constants.

6 */

7

8

9 public class RPNCalc

10 {

11 private Stack<Integer> stack;

12

13

140 /*%

15 * Sets up this evaluator by creating a new stack.

16 */

170 public RPNCalc()

18 {

19 stack = new Stack<Integer>();

20 3

21

220 /**

23 * Evaluates the specified RPN expression. If an operand is
24 * encountered, it is pushed onto the stack. If an operator is
25 * encountered, the operation is evaluated, and the result is
26 * pushed onto the stack.

27 * @param expr string representation of a RPN expression
28 */

298 public void evaluate(String expr)

30 {

31 String token;

32 Scanner parser = new Scanner(expr);

33

34 while (parser.hasNext())

35 {

36 ‘token = parser.next();

37

38 if (isOperator(token))

39 {

40

a1 evaluateSingleOperator(token.charAt(0));

42 3

43 else

a4 stack.push(new Zpteser(Inteesr.parselnt(token)));
a5 3

46 3
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* Determines if the specified token is an operator.
* @param token the token to be evaluated
* @return true if token is operator
*/

private boolean isOperator(String token)

{

) 1l

|| token.equals(
) || token.equals("/"

return ( token.equals!
token. equals("
|| token.equals("r'
token.equals("n") || token.equals("f"
token.equals(*h") || token.equals("?"

|| token.equals(

¥

Jxx
* Perfforms integer evaluation on a single expression consisting of
* the specified operator and operands.

* @param operation operation to be performed
*/
private void evaluateSingleOperator(char operation)

{

switch (operation)
{
case '+':
try {
if (stack.size() < 2);
} catch(Exception e) {
System.out.println("Error: Too many operators”);
¥
stack.push(stack.pop() + stack.pop());
break;
case '-':
try {
if (stack.size() < 2);
} catch(Exception e) {
System.out.println("Error: Too many operators”);
} int send = stack.pop();
int frst = stack.pop();
stack.push(frst - scnd);
break;
case '*':
try {
if (stack.size() < 2);
} catch(Exception e) {
System.out.println("Error: Too many operators”);

) 1] token.equals("%") || token.equals("n")
") || token.equals("d") || token.equals("p") |

) [] token.equals("q");
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94 } stack.push(stack.pop() * stack.pop());

95 break;

% case '/':

97 try {

98 if (stack.size() < 2);

99 } catch(Exception e) {

100 System.out.println("Error: Too many operators”);
101 } int second = stack.pop();

102 int first = stack.pop();

103 try {

104 if (second == 0);

105 } catch(Exception e) {

106 System.out.println("Error: Divide by zero");
107 }

108 stack.push(first / second);

109 break;

110 case '%':

111 try {

112 if (stack.size() < 2);

113 } catch(Exception e) {

114 System.out.println("Error: Too many operators”);
115 } int op2 = stack.pop();

116 int opl = stack.pop();

117 try {

118 if (op2 == 8);

119 } catch(Exception e) {

120 System.out.println("Error: Divide by zero");
121 }

122 stack.push(opl % op2);

123 break;

124 case 'm':

125 try {

126 if (stack.size() < 1);

127 } catch(Exception e) {

128 System.out.println("Error: Too many operators”);
129 } int top = stack.pop();

130 stack.push(-top);

131 break;

132 case 'r':

EE] try {

134 if (stack.size() < 2);

135 } catch(Exception e) {

136 System.out.println("Error: Too many operators”);
137 } int op4 = stack.pop();

138 int op3 = stack.pop();

139 stack.push(op4);
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stack.push(op3);
break;
case 'd':
try {
if (stack.size() < 1);
} catch(Exception e) {
System.out.println("Error: Too many operators”);
} stack.push(stack.peek());
break;
case 'p':
try {
if (stack.size() < 1);
} catch(Exception e) {
System.out.println("Error: Too many operators”);
} System.out.println(stack.peek());
break;
case 'n':
try {
if (stack.size() < 1);
} catch(Exception e) {
System.out.println("Error: Too many operators”);
} System.out.println(stack.pop());
break;
case 'f':
try {
if (stack.size() < 1);
} catch(Exception e) {
System.out.println("Error: Too many operators”);
¥
for (int i = 0; i < stack.size(); i++) {
System.out.print(stack.get(i) + " ");
¥
break;
case 'c':
try {
if (stack.isEmpty()
} catch(Exception e) {
System.out.println("Error: Empty Stack");

true);

¥
stack.clear();
break;

case 'q':
System.out.println
System.exit(@);
break;

case 'h':
System.out.println("Help Message!ll");

Thanks!");
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227 }

System.out.println("+
System.out.println("*
System.out.println("/
System.out.println(

System.out.println("%
System.out.println("m :

System.out.println("r

System.out.println("d :

System.out.println("p

System.out.println("n

System.out.println("f
System.out.println("c
System.out.println("q
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System.out.println("?
break;

case "2':

System.out.println("Help Message
System.out.println("+ :

System.out.println("*

System.out.println("/

System.out.println(”

System.out.println("% :

System.out.println("m
System.out.println("r
System.out.println("d
System.out.println("p

System.out.println("n

System.out.println("f

System.out.println("c

System.out.println("q

System.out.println("h

System.out.println(
break;
default :

add");

: multiply");

division");
substract");

unaryMinus");
exchange top two");
duplicate top item");
print top
print and remove top item");
print all contents");

clear the stack");

quit");

help");

add");

multiply");
division");
substract”);
modulus");
unaryMinus");
exchange top two");
duplicate top item");

print top item");

print and remove top item");
print all contents");

clear the stack");

quit
help
help");

System.out.println("Error: Please try again.");

break;




