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3.6 Evaluation of Expressions

3.6.2 Postfix Notation
* Compiler

* Translates an expression into a sequence of
machine codes

* |t first re-writes the expression into a form
called postfix notation.

% |Infix

* The operators come in-between the operands
* Postfix

* The operators appear after its operands
* Example

* Infix: A/B-C+D*E-A*C

* Postfix: AB/C-DE*+AC*-
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3.6 Evaluation of Expressions

% 1R

operation
T,=A/B
T,=T,-C
T,=D*E
T,=T,+ T,
T.=A*C
“6 = T4 - T5

RBREENGCREEET I EE > &

AB/C-DE*+ AC*-

postfix

T,C - DE * + AC * -
" DE * + AC * -
" T, + AC * -

'4AC * _
-4T5 -

6

(A/B) -

ERBRUWT

(C+ D) *

<~ postfix form 72

AB/CD+ EA-

* C * —

(E-A)*

C
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3.6 Evaluation of Expressions

* F§ postfix RETEBFERD > FHRER - CEHIBLIER > #
TEGEE > A stack BIT -

void eval(expression e) {
Stack <token> stack;
for(token x = NextToken(e); x '="#"; x = Nexttoken(e))
if(x is an operand) stack.Add(x); /EZ& tis stack
else { //ELLENEE T > BEEND stack

remove the correct number of operands for
operator x from stack; perform the operation x
and store the result(if any) onto the stack;

}

} // Program 3.18: Evaluating postfix expressions
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3.6 Evaluation of Expressions

3.6.3 Infix to Postfix

* 4% Infix BRI NEBBRERNNTIEREEEH postfix &
I\ ©

1. Fully parenthesize the expression.

2.Move all operators so that they replace their
corresponding right parentheses.

3. Delete all parentheses.

* Hlw: A/ B-C+D*E-A*Cag fully
parenthesize &
((((A/B)-C)+ (D*E))-(A*xC))

* 1% B8 15 SR B 8088 19 BN A postfix > BI AR
AB/ C- DE* + AC* -



P.5

3.6 Evaluation of Expressions
* & infix A+ B*C &g postfix ABC* +

next token stack output

none empty none

A empty A

+ + A

B + AB

* +* AB /EB*BXBFL +3
C +* ABC

* B stack 2 EaRE Lt > R : ABC* +
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3.6 Evaluation of Expressions

* & Infix A* (B + C) * D &5k postfix ABC + *D *

next token

stack

output

A // (80 icp tb * 80 isp &
AB

AB //+®icptt(®isp &
ABC

ABC+ /(8 )zEmspn @t
ABC+* [/ * ExfcE&t
ABC+*D

&#E B stack EmER@EL > SR : ABC+*D*
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3.6 Evaluation of Expressions

* Left parenthesis
* Behaves as an operator with hight priority when it

IS not |

n stack, in-coming priority(icp) = 0

* Behaves as an operator with low priority when it is

IN stac

% Only t
unstac

K, In-stack priority(isp) = 8
ne right parenthesis could cause it to get

ked.

* Qperators are taken out of the stack as long as their
In-stack priority is numerically less than or equal to
the in-coming priority of the new operator.

* ISP('#') =

icp('#') = 8

* 4% Infix B postfix A EH#ER O(n): > n 73 token & -
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voi?:l postfix(expression e) {
Stack<token> stack;
token vy;
stack. Add('#');
for (token x = NextToken(e); x '="#"'; x = NextToken(e)) {

If(x is an operand) cout << x;
else if(x ==")")
for (y = *stack.Delete(y); y !'='("; y = *stack.Delete(y))
cout << vy;
else {
for (y = *stack.Delete(y); isp(y) <= icp(x); y = *stack.Delete(y))
cout << vy;
stack.Add(y);
stack.Add(x);

}
while(!stack.IsEmpty()) cout << *stack.Delete(y);
}



