CST8130: Data Structures

Stacks

Application 3: Postponing Data Usage

Created by Rex Woollard

Reversing Data Use PageUp

and
Parsinag Data PageDown to
. move from
ostponlng Data Usage screen to

screen.

Backtracking Steps

O
Click on
speaker to
play sound.

3. Postponing Data Usage

PostFix Notation

_—~——___ | InFix Notation

— PostFix Notation

(Reverse Polish Notation)

InFixExample: 5 - 4 x 8

Conversion: 5 4 8 x -

Other Examples of Conversion
to PostFix Notation

(6+3)x8 > 63+8x

4-06+3)x8 > 463+8x -




3. Postponing Data Usage

4-(6+3)x8 > 463+8x -

Fully parenthesize expression, paying

attention to order of operations

(4-((6+3)x8))

3. Postponing Data Usage

4-6+3)x8 > 463+8x-

/_ Change InFix notation in each parenthesis pair
/ to PostFix, starting with innermost
expressions. Convert each operation by
moving operator to closing parenthesis.
(4-((6+3)x8)) 2o 20

(4-(63%)x8))
N

| Innermost operator moved




3. Postponing Data Usage

4-(6+3)x8 > 463+8x -

/ Change InFix notation in each parenthesis pair
/ to PostFix, starting with innermost
expressions. Convert each operation by
moving operator to closing parenthesis.
(4-((6+3)x8)) 2o 20

A

(4-((@®3+)x8))
/| Second operator moved

(4-(63+)8Q))

3. Postponing Data Usage

4-6+3)x8 > 463+8x-

/_ Change InFix notation in each parenthesis pair
/ to PostFix, starting with innermost
expressions. Convert each operation by
moving operator to closing parenthesis.
(4-((6+3)x8)) 2o 20

(4-((63+)x8))

(4-((63+)8x))

/_l Third operator moved
(4 ((63+)8x)>)




3. Postponing Data Usage

4-(6+3)x8 > 463+8x -

(4-((6+3)x8))
(4-((63+)x8))
(47((63+)8x))
(4 ((63+)8x)>)

/_l Remove the enclosing parentheses
46 3+ 8x -

3. Practice Converting Infix to Postfix

7-2x(8-4)+ 10

Try converting to

postfix notation




3. Practice Converting Infix to Postfix

(6 +9)x8 -4 x 10

50-3><8+14¥

Try converting to
postfix notation

3. Processing Postfix Expressions with a Stack

o Initialize an empty stack. Infix: 5 - 4 x 8

e While tokens remain in the input stream: | Postfix: 5 4 8 x -
© Read next token.
® |f token is a number

® push it onto the stack.
il Else if token is an operator (binary)
= pop top two tokens off stack
B apply operator (sequence: operand2 operatoroperandl)
B push answer back onto the stack.
o Pop the answer off the stack.

Stack after ||
(O S S —




3. Practice Processing Postfix with a Stack

L4 Initialize an empty stack.
. While tokens remain in the input stream:
Read next token.
If token is a number
push it onto the stack.
Else if token is an operator (binary)
pop top two tokens off stack
apply operator
(sequence: operand2 operator operandl)
push answer back onto the stack.
L4 Pop the answer off the stack.

/ Infix
Expression

7-2x(8-4)+10

| Equivalent
7284 -x10 = - Postfix

Expression

Gt

3. Practice Processing Postfix with a Stack

(6 +9)x8 -4 x 10

Expression

6 9+8x410x-5038x-14 + +

—— .
Equivalent

Postfix

Expression




3. Advantages of Postfix Expressions

o Eliminates the need for operator precedence and
parentheses.

o Postfix expression executes faster than corresponding
infix expression.

e C++ compiler translates infix expressions to postfix
before execution.




