1)
TIKRIT UNIVERSITY

COLLEGE OF COMPUTER SCIENCE AND MATHEMATICS
DEPARTMENT OF COMPUTER SCIENCE

SUBJECT OF COMPILER1
DATE OF ISSUE: 2024 - 2025
CLASS: 3TH STAGE
SEMESTER 1
LECTURE NO. : 6

PREPARED BY

Lecturer: & Assistant Lecturer:
Mohanad Dawood Al-Roomi Luay Ibrahim Klalif



Arithmetic Expressions (2)
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» An expression is a particular concept in computer science.

» It must follow (pattern of a grammar of language) syntax rules in order to be
correct.
» It's important for programmers to understand what's 'legal’ or ‘illegal’ in program
syntax. Inputting incorrect or illegal syntax will result in compiling errors.

» Only Operand ; Only function ; Operand , operators and functions; are put
together In a single statement that is acted on by a particular programming
language.

» In computer science, expressions are written by developers, interpreted by
computers and ‘evaluated.’ The evaluation produces a return or result.

» Different types of expressions are categorized to Boolean expressions evaluate to
either a true or false value, while numerical expressions evaluate to numbers.



The Problem in Parsing Expressions _ (3)
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Algorithm of parsing expressions

17
a = get first operand //
while (operands present
(op present) 102 %3 X
{ 24

op = get operator
b = get second operand

a=aopb 10-2*3 |/

} 4

v This routine gets the first operand, the operator, and the second operand to perform the first operation and
then gets the next operator and operand to perform the next operation, and so on.

v However, if you use this basic approach, the expression 10 — 2 * 3 evaluates to 24 (that is, 8 * 3) instead of 4
because this procedure neglects the precedence of the operators.

v You cannot just take the operands and operators in order from left to right because the rules of algebra
dictate that multiplication must be done before subtraction.

v But the problem only gets worse when you add parentheses(), exponentiation, variables, unary operators,
and the like.




Sg. Operators

Precedence and Associativity of Operators

Associativity
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Unary: is a mathematical operation especially, where consisting of or involving a single component or element.
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Syntax Analysis phase

wpamnmeros [ II

Jalaills o 68 i Jlad) el S ) Syt g i Slact JM‘ SENRRYS

Statement — if ( Expression ) Statement [ else Sta.'tement 1?

Bottom-up method { -.-}Top -down method

) token stream (s abiwall EXprl Jes :
(postfix String Algorithm) 4zl il 6 :
s 5 wﬁoJMuJ\dSdeue.\mJ.u gail

A.w.\.u R B
N p e { n. } Bottom-up method

Top-down method &) Y token stream (» aliwall Expr2 Jur
) JSu g a5 Aud B 86881 (postfix String Algorithm)
A ) il o) B lasi S dge 85 0




Syntax Analysis phase (9)
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Syntax Analysis phase
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The postfix string2 _ _ : (13)
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g Syntax Analysis phase (15)
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(20) Syntax Analysis phase
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5 Syntax Analysis phase (22)
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