
Discovering Derivations: Bottom-Up Parsing
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Bottom-Up Parsing: Discovering Rightmost Derivations (1)
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Bottom-Up Parsing: Discovering Rightmost Derivations (2)
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Bottom-Up Parsing: Discovering Rightmost Derivations (3)
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Bottom-Up Parsing: Handles
A handle denotes 
a parser’s state that’s 
ready for reduction.
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Bottom-Up Parsing: Right-Most Derivation
The BUP process corresponds to 
the revserse of a RMD.Parse: ( ( ) ) ( ) W
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LR(1) Items: Definition 

[ A → β • γ, a ]
->
poductionis - Br
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look-aheadrow (A)

currenttorece -we have already recognize B
->-once we recognize v③ ↳ in a handle ready
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LR(1) Items: Scenarios 

Possibility: [ A → • β γ, a ]

Partial Completion: [ A → β • γ, a ]

Completion: [ A → β γ •, a ]

↳initial state of parsing
towards reduction to A
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B if word matches as reduce to b



LR(1) Items: Exercise (1.1a)

Q. LR(1) item denoting the initial state of parsing?

Q. LR(1) item denoting the desired final state of parsing?
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LR(1) Items: Exercise (1.1b)

Q. Derive all LR(1) items for the production rule A → βγ 
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LR(1) Items: Exercise (1.2)

Q. Derive all LR(1) items for the production rule Pair → ( Pair )
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LR(1) Items: Exercise (1.3)



FOLLOW Set

LR(1) Items: Exercise (2)

Q. Derive all LR(1) items for the the above grammar.
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CC Construction: closure

Analogy: ε-NFA to DFA
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Calculate cc0 of the following grammar.
Hint: Closure of the singleton set containing the parser’s initial state.

CC Construction: cc0&
set of subset Statesa set of <R(1) items
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Hint 1. How is [ A → β • C δ, a ] instantiated?
(0) [ Goal → • List, eof ]   initial parser state

Hint 3. FIRST(δa) = 

CC Construction: cc0

How should s be extended?

Hint 2.What are C → γ ∈ R?

Step 1
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Hint 1. How is [ A → β • C δ, a ] instantiated?

(0) [ Goal → • List, eof ]
(1) [ List → • List Pair, eof ]
(2) [ List → • Pair, eof ]

Hint 3. FIRST(δa) = 

CC Construction: cc0

How should s be extended?

Hint 2.What are C → γ ∈ R?

Step 2
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Hint 1. How is [ A → β • C δ, a ] instantiated?

(0) [ Goal → • List, eof ]
(1) [ List → • List Pair, eof ]
(2) [ List → • Pair, eof ]
(3) [ Pair → • ( Pair ), eof ]
(4) [ Pair → • ( ), eof ]

Hint 3. FIRST(δa) = 

CC Construction: cc0

How should s be extended?

Hint 2.What are C → γ ∈ R?

Step 3
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Hint 1. How is [ A → β • C δ, a ] instantiated?

(0) [ Goal → • List, eof ]
(1) [ List → • List Pair, eof ]
(2) [ List → • Pair, eof ]
(3) [ Pair → • ( Pair ), eof ]
(4) [ Pair → • ( ), eof ]

Hint 3. FIRST(δa) = 

CC Construction: cc0

How should s be extended?

Hint 2.What are C → γ ∈ R?

Step 4
(5) [ List → • List Pair, ( ]
(6) [ List → • Pair, ( ]
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CC Construction: goto

Analogy: ε-NFA to DFA
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CC Construction: goto
Calculate goto( cc0, ( )
i.e., “next subset state” from cc0 taking (
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CC Construction: goto
Calculate goto( cc0, List )
i.e., “next subset state” from cc0 taking (
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CC and δ Construction: Algorithm and Exercise

Ex1. Calculate CC (i.e., all reachable subset states).

Ex2. Calculate δ (i.e., relating members of CC by terminals and non-terminals).
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CC and δ Construction: Output 1
↓List

⑮



CC and δ Construction: Output 2

DFA of the LR(1) Parser

Transition Function



Table Construction: Algorithm
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Bottom-Up Parsing: Discovering Ambiguities

What if the current word to match is else?

What if the current word to match is a?
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