
 Tutorial 6

Top down Parsing
E Nets to Deas

4G

LA Parsing
Inputs CFG G CN E P S inputstring x EE
finds derivation from start symbol S to input

string x ie S x

let Xi be derivation i from St ai a

I 20 XiECNU E origin AEN A t

goal find S xo xi xn x to prove
X E LEG or prove A LEG

IL 6 Language of thegrammar G

LL 1 one symbol lookahead

parsermakes decision about what rule Xi toapply based
on only the next symbol in the input
A LLG parsing doesn't always work due to this limitation

Predict Table
Used to determine if LLM parsing will work for G

let A EN

9,6 CEE
X B E NOE strings of non terminals terminals

A x EP



Predict A a creates a set of production rules
Contains rule A x if

X can derive a stringwhose 1st symbol is a
We want to see a string A a B

X E and it is possible for a to

immediately follow A in the derivation

get rid of A A ExB

Formally
First x b x GB forsome B
Follow A C I S xAcB for some x B
Nullable x true if x E false otherwise

Predict A x A x a e First x of
Nullable x and a E FollowCA

As if PredictAia contains 11 rule for all pairs Aya
we say G is LLM we can use LLM to parse G



eg Consider the CFG

S 1 St

S a XY6
S XY
X pX
X E

Y g
Y E

Compute the predict table for this grammar

Tif Compute in theorder Nullable First then Follow

Use algos from class or intuition

NullableCA
YA E N track what rules can be used to nullify A Cie A e

Nullable X Nullable Y true from rules

A S Nullable A true since S XY by 30
X Y are nullable

Nullable s false since S only has rule 0 s tst

with terminals t 1 EE

A EN NullableCA NullableRules

S False none

S True
X True

Y True



FirstCA
YA EN look at the 1st symbol on the right hand side of
each rule that expands A

S s 1 by First s t

add to Predict S t

X is expanded by
X px p E First x add to PredictXp
X E ignore

First X p

Y is expanded by
Y q gefirstly add to PredictCYg

Y E ignore
First Y g

S is expandedby
S a XY6 i at First s add to Predict Sia

S XY s xy pxy sexy y g

Anything in First X is in First s Cie FirstA E First s

Nullable x true Anythingin FirstY is in First s

ie First Y E Firsts

thus p g E First s add to Predict Sig Predict 5 p

First s a p g



A E N FirstCA

s t

S a p g

X Ep
Y g

Partially Filled Predict Table
Predict t t a 6 p g
s

s

x

Y

FollowCA
HAEN look at rules where A appears on therighthandside

figure out what symbols could appearafterA

If we add a EE to Follow A add all nullable rules for A
to Predict A a lets us get rid of A to get a on the LHS

Follow S 0 since S doesn'tappearin the RHS of any rule
Follow S 13 since by we get s 1 St Nullable s true

by
add to Predict S 1



Follow Y 6 13

Y on RHS of S axYG is followed by 6 be Follow Y

Y S XY anything in Follow s is in Follow Y

thus Follow s t E FollowCY

Follow Y 63 UFollow s 6 13 since

Nullable Y true add to Predict Y 6 Predict Y 1

Follow X 6 g 13

S a 6 anything in First Y E Follow x

S ax 6 E Follow x Nullable Y true

S XIE Nullable Y true Follow s EFollow x

X Fe no info on FollowX

Follow X Firstly U b U Follow s big 13

addnotable rule to Predict x 6 Predicting I Predict X 1

A EN Follow

s 0
S

y
X 6 g 13

6 13

Final Predict Table

Predict t t a b p g

S T

S 3 2 3 3

5X 5 4 5

Y 7



eat Parse tappgbt using the created predict table
Stack Matched Input Action

E tango 1 Predicts t Apply 83151
IA E a22q6 1 Match t Post consumetfroming

St t 12296 1 Predictsa Apply S aXY6

III 12296 1 Match a

464 to 1396 1 Predictsp Apply x pX

Itta 12964 Match p

I Yb 1 tap 296 1 Predict Xp Apply xp

Frap Igbt Match

46 1 tap 46 1 Predicting Apply X E

16 1 tazz 46 1 PredictCYg Apply Y 3g

Trps 6 1 Match g

Ita 614 Match 6

stay 4 Match t

E tappgb t E Accept stack Input E

tappgb 1 As desired

The Stach rules from top s to bottom E give us
the leftmost derivation of s tapped1
Parse tree S

t's
a to



E N FAS to DFAs

Similar to converting an NFA to a DFA but you need to

account for E transitions when figuring out what states are

reachable from a given set of states

Initial State go u g I g reached bytaking 21 E transfromgo
for state go find all transitions t symbols a Sego a figure

on why on say y a man gym no

finding the E closure t states go i 20

eg Convert the E NFA to a DFA

sty 38we
Transition table 86g a fges and a EE for the NFA

a 6 E separatecolumn for clarity
O 03 0 I a
1 0 23 0
2 33 03 O

B 3 0 33 23 30
Now we want to create the NFA to DFA translation remove E

Before adding a set to the table add in all states that
are reachable by states in the set by 21 E transitions



a 6

0,13 0,13 23 we start in or by E x ref

23 2,33 0,13 Add 2,33 from givena endin or

2,33 2,33 0,112,33 on 6 2,33goesto 0,33 account for

0,12,33 0.1.2.33 0.1.2.33 E trans in O 3 gives us O 1,2 3

o


