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Bottom Up Parsing LRA SLRC1

Bottom Up Parsing

Top down parsing is ill suited for left recursive grammars

Big problem almostall programming languages are left associative

Bottom Upparsing

given a CFGgrammar G N E PS an inputstring X E Et

determine if X E LEG

To show XEL G show from x we can work backwards to find

a derivation path Cao xi an until we reach our stat symbol 5

x an am to S
T
start at I findan until

wefind s

LR Parsing
Start with input string x txt XE E

U symbols in X we do one of the following
Shift Consume the next inputsymbol push it to the stack

Reduce If we recognize the righthand side B of a rule
A B then pop the righthandside of the rule B off the

stack push the lefthandsideonto the stack A

includes rules where A E pushes A ontothe stack nopop



eg Consider the CFG

S 1 s 1

sexy É
One

S Sab X e

def An item is a production with a bookmark denoted

somewhere on the righthandside RHS of a rule

S 1 St is a fresh item none of the RHS is on thestack

If we push t on the stack the rule updates to S t St

to tell us A is on the stack

Continue pushing symbols until S t Sto entire kits of the

rule is on the stack Reducible to S

We can represent positionsof the bookmark as states in

a DFA Transition based on symbolsbeing pushed to thestack

DFA productionsteps

I Create a start state with a single fresh item for the
start rule 5

ie E II freshitem

2 Select a state go that has 21 non reducible item

for each non reducibleitem create a transitionto a new state

on the symbol after in a rule

In the new state any AEN that follow the should havetheir

rules expanded into the new state as fresh items
If this addsruleswhere is before BEN expandforB'srules



3 Repeat until no new states are discovered

4 Mark States containing reducible items as accept states

if 405ss.at S sa reducesab to s

Problem What if a state has 21 reductions or a mix of shifts

reductions

Shift reduce Conflict When a statehas a shift reduce item

eg A a a

B B

reducereduceconflict When a statehas 21 reducibleitems

egg A x

B B

A grammar is RIO iff I any shift reduceand reducereduce
conflicts in its automation

SLR T uses one symbol lookahead to determine if it should shift or

what reduction toapply

With LR o s DFA uses the follow set of a reduction rule in a

conflict to determine whataction totake
Reduce if the lookahead

EFollogjtiadfj.jpjmj
else shift

Push t to stack

efos.se t s t.tt
S s.IElreadyaddedSSs.IFLXEN additems
X s.IT 3EE noexpandwe reduce else we shift

If the lookahead

y y g a followedfor stemfrom thenext symbolfrominput



SLR 1 Diagram
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eatUse the shiftreduce table to parse togas 1
LR Parsing Steps

Begin with DFA state onthestack

Usetop of the state stack 1st letterofinput todetermine nextaction
shift moretopoftheinputtothe symbolstack push thenewstatetothestatesta
reduce Remove a numberofitemsequaltothe length of the RHSrule thenshifttheLHSEN

if theentrydoesnotexist reject C x 2667

If we shift t accept C XE1667



State Stack Symbol Stack Input Action

E E tpqab1 Initialize push

E Izqab1 Shift t push

0 I t Igabt shiftp push

FollowA we
don'treducex se

O 1 to gab Reduce x g
GEFollow 2031810from

Reducers
kitties's s

o I É wast shifty push

01 3h TX gab1 Shiftg push
191 1 303

or 51 txt abt Reduce Ya pitta h

01 21 ITSY abt Reduce SI
018 ts go shiga go

shifts push

0184 Sa b 1 Shift 6 push10
Sabi 3 popsOFF 8 6 4 Reduce S Sad shifts push

018 5 1 Shift 1 push

0186 1 St E Accept

Rightmost derivation is obtained by reading thesymbol stach
concatenated with the remaininginput bottom totop
S

tst s

t s'tI Sab 1

than s d s

I Xqast X Y
p Itaxgas 1 I

I pqabt d



eg For the grammar
S's 1st

S Stt

S t

TO ID

Show that x t is x LEG ie input ttt is rejected

SLR 1 DFA Also LRO there are no conflicts

It si_s.ts 1 S T
T TIt

S to St ID t ID

S Stt
s s t ID

ID
S

S is 1 S St t

s S.tt To ID
t

S tst s sÉt

State Stach Symbol Stack Input Action
E E E Initialize

O E t t 1 Shift t push
O f t t 1 Shift t error

there is no transition fromstate on input t we error t LEG



SLR 1 can fix the limitations of LLC LRO but also

has a limitation itself
with grammar
s 1 St

S ID

Ey

ours y

SE E

Follow E 1

consider the DFA snippet
s's tst

It
S t.si ID S ID t

SAID E ID 1

So E E Both reduceon lookahead 1

E ID whatdo I choose

In state the Stern's simple lookaheadusing FollowC does

not work as t E Follow s and EFollow E

our SLR 1 dfa has 21 reduce reduce or shift reduce conflicts

our grammar cannot be SLR t

This can only be fixed by a more adaptive Follow set for
reduction conflicts that gurantee no shared elements between sets

LRA doesthis for us


