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fact (3)
(ID "fact") :: LPAREN :: INT 3:: RPAREN
App (Var "fact", Num 3) abstract syntax tree
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Suppose a, B € (EUV*
• p is derivable from a in one step (a >B) if:

38,8 s.t. a = INS and s=awd where no we R
•B is deriwable from a of a=B or a so. do, a... ip

+(CG) = 5 w € S" | S » c}

Ex. Let G= (E, V,S, R)
£= 2a,b3
S = ⅔S,A3

- actually redundant

abA is abaA
¿ Abat » Aba « Left most derivation: always expand left most

using was .Then
we get multiple' parse trees: C
may* caulse inconsistency Ambiguous

A grammar is ambiguous of it has mutiple left-most deriation

- Figuring out if a CFG is ambiguous is undecidable
- There are languages st. all OFG to describe it is ambiguous

Thr All neger can be expressed as UfG
- (5, 153, S, $)1 - (E s, 35 = 23)

R=

Derive

A » E
A - a

S
S

" AbA
= AbA

= aba
"aba

Def

male 3. Multiple

, 253,



a - (8, 553, 5, 25-3a3)

, n»o3 regular. finite storage to accept
regular, but context free. finite storage + stack to accept§a"b"ch| n»ose not context free.• Need funite storage t at least two stacks

Ea"b"m d' I mins o3u sand" cm dm Im, n »03 a context free, but always ambiguous

Pumping Lemma - for proving some lang is not in a Chornsky
If L is infinite regular regular longnage, I a, w,p sit.

W# 8 and awks EL for every vir. There's some loop

Ean In = 0 (mod 3)

Consider E a"b"| n203. suppose dt's regular.Then I weE, awkset for all k.
idea is that we cant repeat any ab, aabb,.

Consider so elasalbsb lalb

# Simple Parsor El usually we can use parser generator these days)
probably better

» Bottom up: try rebuild to S from string
- Top down: start from s and try make target string

datatype token = LAMBDA I LPAREN I RAREN I ID uf string I DOT
datatype exp Var of stringLam ofstring , * exp

1 App of exp th exp

Ex.

for now



fun(* parse Exp: token list => (exp
parseExp (ID x:ts) k=
Parse Exp (LPAREN:: tS) k:

parse

* token list »'a) s'a
Var (x, +$)

Exp , ts (In (el, ts') =
parse Exp ts' (fn (ez, RPAREN :: ts") =

k (App (el, ez), ts")

parse Exp
parseexp

(LAMBDA : ID X # DOT ::+s) k =
ts (fa le, +') =k (Lam (x, e), ts'))

reise Syntax Error

Expect
(Xx.× y)

)
App

1

Lam Vary
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