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dict_display:	"{"	[key_list	|	dict_comprehension]	"}"
key_list:	key_datum	(","	key_datum)*	[","]
key_datum:	expression	":"	expression
dict_comprehension:	expression	":"	expression	comp_for
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Type	3	-	Regular

Type	2	-	Context-Free

Type	1	-	Context-Sensitive

Type	0	-	Unrestricted
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|

symbol₀:	symbol₁	symbol₂	...	symbolₙ

symbol₀:	symbol₁	|	symbol₂
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start

?start:	numbers	
numbers:	INTEGER	|	numbers	","	INTEGER
INTEGER:	/-?\d+/
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start

?start:	numbers	
numbers:	INTEGER	|	numbers	","	INTEGER
INTEGER:	/-?\d+/

10
10,-11
10,-11,12
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?start:

numbers

numbers

'10'

'11'

lark>	10,-11

8

file:///save/berkeley-cs61a/.scratch_4/src/slides/sp22/35-Backus-Naur_Form.html?print-pdf#/7


"*"
"define"

/ /\d+/

NUMBER:	/\d+(\.\d+)/

%ignore

%ignore	/\s+/				//	Ignores	all	whitespace
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?start:	sentence
sentence:	noun_phrase	verb
noun:	NOUN
noun_phrase:	article	noun
article	:	|	ARTICLE			//	The	first	option	matches	""
verb:	VERB
NOUN:	"horse"	|	"dog"	|	"hamster"
ARTICLE:	"a"	|	"the"
VERB:	"stands"	|	"walks"	|	"jumps"
%ignore	/\s+/
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?start:	sentence
sentence:	noun_phrase	verb
noun:	NOUN
noun_phrase:	article	noun
article	:	|	ARTICLE			//	The	first	option	matches	""
verb:	VERB
NOUN:	"horse"	|	"dog"	|	"hamster"
ARTICLE:	"a"	|	"the"
VERB:	"stands"	|	"walks"	|	"jumps"
%ignore	/\s+/

the	horse	jumps
a	dog	walks
hamster	stands
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item* items:	|	items	item

item+ items:	item	|	items	item

item? optitem:	|	item
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?start:	list
list:	(	NAME	|	NUM	)+
NAME:	/[a-zA-Z]+/
NUM:	/\d+/

%ignore	/\s/

numbered_list:	(	NAME	[	":"	NUM	]	)+
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?start:	list
list:	(	NAME	|	NUM	)+
NAME:	/[a-zA-Z]+/
NUM:	/\d+/

%ignore	/\s/

numbered_list:	(	NAME	[	":"	NUM	]	)+

comma_separated_list:	[	NAME	(","	NAME)*	]
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%import	common.NUMBER
%import	common.SIGNED_NUMBER
%import	common.DIGIT
%import	common.HEXDIGIT
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?start:	calc_expr
?calc_expr:	NUMBER	|	calc_op
calc_op:	"("	OPERATOR	calc_expr*	")"
OPERATOR:	"+"	|	"-"	|	"*"	|	"/"

%ignore	/\s+/
%import	common.NUMBER
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calc_op

'*' '4' calc_op

'+' '7' '5'

"("
OPERATOR

?
calc_expr

?start:	calc_expr
?calc_expr:	NUMBER	|	calc_op
calc_op:	"("	OPERATOR	calc_expr*	")"
OPERATOR:	"+"	|	"-"	|	"*"	|	"/"
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5	>	2 3	<	5 32	==	33

5	>	2

comparison

'5' '>' '2'

?start:	comparison
comparison:	______________________
__________:	______________________

%ignore	/\s+/
%import	common.NUMBER
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5	>	2 3	<	5 32	==	33

5	>	2

comparison

'5' '>' '2'

?start:	comparison
comparison:	NUMBER	COMPARATOR	NUMBER
COMPARATOR:	"=="		|	">"	|	"<"																	

%ignore	/\s+/
%import	common.NUMBER
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and
5	>	2 5	>	2	and	3	<	5 5	>	2	and	3	<	5	and	2	<	4

5	>	2	and	2	<	3

and_expression

comparison

'5' '>' '2'

comparison

'2' '<' '3'

and and
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and
5	>	2 5	>	2	and	3	<	5 5	>	2	and	3	<	5	and	2	<	4

and and

?start:	expression
?expression:	and_expression	|	comparison
and_expression:	expression	"and"	expression
comparison:	NUMBER	COMPARATOR	NUMBER
COMPARATOR:	">"	|	"<"	|	"=="

%ignore	/\s+/
%import	common.NUMBER
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or
5	>	2 5	>	2	or	3	<	5 5	>	2	and	3	<	5	or	2	<	4

5	>	2	and	2	<	3	or	3	>	4

or_expression

and_expression

comparison

'5' '>' '2'

comparison

'2' '<' '3'

comparison

'3' '>' '4'
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or
5	>	2 5	>	2	or	3	<	5 5	>	2	and	3	<	5	or	2	<	4

5	>	2	and	2	<	3	or	3	>	4

?start:	expression
?expression:	or_expression	|	and_expression	|	comparison
or_expression:	expression	"or"	expression
and_expression:	expression	"and"	expression
comparison:	NUMBER	COMPARATOR	NUMBER
COMPARATOR:	">"	|	"<"	|	"=="

%ignore	/\s+/
%import	common.NUMBER

22

file:///save/berkeley-cs61a/.scratch_4/src/slides/sp22/35-Backus-Naur_Form.html?print-pdf#/21


23

file:///save/berkeley-cs61a/.scratch_4/src/slides/sp22/35-Backus-Naur_Form.html?print-pdf#/22


expr

expr

'3' '+' '7'

'*' '2'

?start:	expr
?expr:	NUMBER	|	expr	OPERATOR	expr
OPERATOR:	"+"	|	"-"	|	"*"	|	"/"



expr

'3' '+' expr

'7' '*' '2'
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add_expr

'3' '+' mul_expr

'7' '*' '2'

?start:	expr
?expr:	add_expr
?add_expr:	mul_expr	|	add_expr	ADDOP	mul_expr
?mul_expr:	NUMBER	|	mul_expr	MULOP	NUMBER
ADDOP:	"+"	|	"-"
MULOP:	"*"	|	"/"
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