Foundations: program definition

= Synlax
=__ the rules and principles that govern the sentence siruchine
of any individua! mguage™ — Wikipedia
Standard: base & programming kanguasge synlax on a condext
free grammar

= Samantics
“the maaning or relationship of meanings of a sign o st of

signs” — Merriam-Webster Dictionary
Standards for defining semantics vary
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Context free grammar

= Nonterminal syrmbols for Example nonterminals:

kery synlactic calegories P - programs <« start
& - stalements
= A slarl syrmbol ¢ - EXesEionS
@ nonlerminal) Example terminals:

0 314 153 a8 "W .. Merals
il then else end.. kEyworos
= y time len .. identifers

< == + " [ _ operators
= Productions, rules show-  QOur examples will wse:
ing how symbols compose  num - lor numeric literals
lo form sentences il - for identificers
o - bor operatons
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= Terrminal syrmbaols, which
appaar in “sanlences”

Context free grammar

= Nonterrminal syrmbols for
key synlachic calegories

= A slarl symbol
fa nonlerminal)

= Tevrmunal symbaols, which
appaar in “sanlances”

= Productions, rulas show-

ing how symbols compose
o form sentences
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Context free grammar

= Nonterminal symbols for Example productons
key synlactic calegories £ fum

| ud
= A slart symbol | e op e
fa nonterminal) | (&)
S read id
= Tewrmninal syrmbols, which It :;_Ej
appaar in “sanlances” | 5:5
| il & U 5 else 5
= Produchions, rulas show- [ while £ do 5
. r 1 (5]
ing how symbols compose L.t ]
o | sent - petg 5 end



Derivati

A sequence of replacemeant steps, starting Trom the start symibol
and procucing a atring of nonterminals

i o prog S end
» proge 55 5 end
o prog vead x5 5 el
o prdg read x5 00 e then 5 else 5 emd
» prog read x; 00 e == @ then 5 else S5 e
o prog read X300 x 2> e then S else S emd
o i read x5 00 x = 0 Chen 5 else 5 emd

n

o i sl x5 00 x 2= 0 Chen wrile O else wreile 1 e
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Derivati

A sequence of replacement steps, starting rom the staf syrmibol
and producing a string of nonterminals

55 ]

l— oo
i* o prog S end

. Prns:.‘-:;-‘i.'-‘ﬂﬂ”ﬂ
o prog read x; 5 emd
o prog read x50l e then 5 else 5 emd
o prds read X300 e == 2 then 5 else 5 e
o prog read x5 00 x 2 e then 5 else S emd
o prdg read x5 00 x = 0 then 5 else 5 emd

n

» prog read x5 00 x = 0 then wrile O else wrile 1 emd
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Derivati

A sequence of replacement steps, starting from the start symibol
amplnﬂﬂlgamllﬁz mb,md-]
P -Egg.‘:'lh'u:lf‘ff'

Pt B 5 pod

v progg vead x5 5 el

o prdgr read x5 00 e then 5 else 5 el

v progg vead x; il e == @ then 5 else S e

v prog read X300 x > e then S else S emd

o prdsr read x5 00 x = 0 Chen 5 else 5 e

i

o prder vead x5 00 x 2= 0 Chen wrile O else weile 1 emd
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Derivati

A sequence of replacement steps, starting Trom the start symibol
and producing a siring of nonberminals

it o P S end
* prog 53 5 end
+ prog read x; 5 emd -""f'
v prog read X3 il e then 5 else 5 emd
o prdsr vead x5 00 e == 2 then 5 else 5 e
o prtgr redd x5 il x = e then S else S emd
o prdsr read x5 00 x = 0 then 5 else 5 e

b

v progg vead x3 00 x = 0 then wrile O else wrile 1 emd

[ 5= readid

1 Ll (=L b ]



Derivati

A sequence of replacemeant steps, starting Trom the start symibol
and procucing a atring of nonterminals

i o prog S end
+ prog 53 5 end |§= ifethen Selse §
v prog read x; 5 ed ~
o prdg read x5 00 e then 5 else 5 emd
» prog read x; 00 e == @ then 5 else S5 e
o prog read X300 x 2> e then S else S emd
o i read x5 00 x = 0 Chen 5 else 5 emd

n

o i sl x5 00 x 2= 0 Chen wrile O else wreile 1 e
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Parsing

Parse lrea:

= Foot represents start symbaol

& Modkes repiresent
Momn-eal - moniermina
Ll ~ lesmminal

= Parent-children represent ap-
plication of a production
Farent ~ nonterm on LHS
Children ~ RHS of prod

,f""l“x
,ff“l"‘x,

Represents derivationis) |x“
= first litmus test for syntactic g n \( \
wedl-formedness | ] £ e
= shows the stroctune of the X 0
progesm write | write
(1] 1w
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