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+ Assignment 1 due Thu Sep 3 at 11:55pm

- Find a partner, Post on general forum

+ Want to give everyone a chance to

reflect on questions in class
- Think for a moment, then raise your hand

- T'll look for a few hands before calling
someone

Review

» Languages are adopted to fill a void and
may have little to do with "quality”

+ No universally accepted metrics for
good design

* There are some criteria and
characteristics that help us evaluate
languages

* Table 1.1 (in Sebesta) provides a
starting point

Syntax

What is the purpose of a language
specification?

+ Who uses a language specification?
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What do we need to describe in a
language specification?

+ Two things
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What is the difference between syntax
and semantics?
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- Can a given syntax have fwo different
semantics (in different languages)?

Today: Syntax

* We need a way to unambiguously
describe the syntax of a language

* Only one part of understanding a
language (what is the other big part?)
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Skill: Standard notation for syntax
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5.3.4. Calls
Acall calls a caliable odject (e g., a function) with a possibly empty series o arguments:
e

A trailing comma may ke present after the positiona and keyward arguments but does not

affert the semantics.

The primary must cvaluzte fo & callable objest (user-defined functons, buitin functons,
methods of ouilt-in objects, class objects, methods of class instences, and certain class

ns are evaluated nefare the call is atlempied. Please refer o seaton
Function cefinitiors for the syrtax of formal parameter lists

1 Keyword arguments are present. they are first converted to dositional arguments, as lollows.
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Language Terminology

* A language is a set of strings
- A sentence is a string of a language

+ A (context-free) grammar describes
(context-free) languages

+ BNF (Backus-Naur Form) is a notation
for (context-free) languages

One-Slide Summary

- A context-free grammar (=BNF) is a
notation for specifying formal languages.
They contain terminals, non-terminals,
and productions.

+ A derivation exhibits a string recognized
by a grammar
- A parser takes a sequence of tokens as

input and produces a parse free or
derivation (if the input is valid).
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Lexical vs. Syntactic

* A lexeme is a sequence of characters
that form a syntactic unit

* A foken is a category of lexemes

Lexical vs. Syntactic

+ A lexer (i.e., lexical analyzer)

groups characters into lexens and
classifies them into folens

* A parser (i.e., syntactic analyzer)

recognizes strings of Aokens

Lexical vs. Syntactic

* A lexer (i.e., lexical analyzer)

groups characters into lexemes and
classifies them into tokens

* A parser (i.e., syntactic analyzer)
recognizes strings of lexemes

Lexical vs. Syntactic (Aside)

+ A lexer (i.e., lexical analyzer)

groups characters into lexemes and
classifies them into tokens

- regular languages / regular expressions
useful here

* A parser (i.e., syntactic analyzer)

recognizes strings of lexemes

- context-free languages / grammars
useful here

+ Topic for a formal languages course




Recognizers and Generators

+ A grammar can be viewed as either
- generating a the set of strings in a language
Lor
- recognizing whether a given string s is in a
language L

Example Grammar (Book Notation)

<stmt> — <assign> | <return> \'an/u choy
<assign> =
<return> — return <expr>
<expr> — <id> + <id> | <id> | <number>
<id> = a | b .. I® Jeminals
—0]1]..19
otk
+ Which are terminals, non-terminals, and
productions?
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Example Grammar (Common Notation)

S stmt = assign | return
assign ::= id= expr
refurn::= return expr

number::=0|1]..9

* What are some example sentences?

Example Grammar: Terminology

stmt = assign | return
assign = id= expr
refurn:= return expr
expr:= id+ id| id| number
idi=alb]|.. |z
number:=0|1]..9

+ Which are terminals, non-terminals, and
productions?
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Example Grammar: Sentences

stmt = assign | return
assign = id= expr
refurn::= return expr
expri= id+ id| id| number
idi=alb]|..|z
number:=0|1]..9

* What are some example sentences?

In the language?

1. atb=c+d NO
2.a=b+c+d ND
3. a=b+1 MD

4. a=1+b po

5

. myvar = myvarl + myvar2 Ao

stmt = assign | return
assign = id= expr
return = return ex|
expr=\id+ /'a numbers
idi=alb]..|z
number::=0|1]..9 2




How could we generalize?

a+b=c+d X
.a=b+c+d \E5
Lazb+1 Y&S
a=1+b AD

myvar = myvarl + myvar2 No

To include 2

oW

stmt = assign | return
assign = id= expr
return ::= returnp expr
expr = id+ @r‘%ﬁ number
idi=alb]|..|z
number:=0]1]..9

N
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How could we generalize?

1. a+b=c+d %Wfq\v ﬂ:f ]

2. a=b+c+d g

3. myvar = myvarl + myvar2 A id= idrepr

4 a=b+1 2 id= id + nwnbor

a- Iy
5. a=1+b N

stmt = assign | return
assign = id= expr

retfurn = return expr
expr :::‘gi ﬁfz/a’l number
idi=alb]..|z
number::i=0|1]|..9 2

N, 0, 00 Y
M xampl C )Yy L)
ore examples ~ RS
- K
*+ Write a grammar that generates

matching open and close braces ¢ §
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For Next Time

* Reading
* Online discussion forum
* Homework assignment 1

More examples

+ Write a grammar that generates strings
with an odd number of ‘a's

Loddapi= o |ddy a a
(Qdaoa);:: a l G @Jﬁ) o
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