
Problem 1
4.1 Draw the parse tree for the derivation of the expression 25 given in Subsection
4.1.2. Is there another derivation for 25? Is there another parse tree?

Derivation:      e  n  nd dd 2d  25

Another derivation: e  n  nd n5  d5  25

Grammar:
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4.2 Draw parse trees for the following expressions, assuming the grammar 
and precedence described in Example 4.2:

a) 1 - 1 * 1

b) 1 – 1 + 1

c) 1 – 1 + 1 – 1 + 1 , if we give + higher precedence than -
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a) 1 - 1 * 1 The corresponding grammar:
e ::= 0| 1| e+e | e-e | e*e
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The corresponding grammar:
e ::= 0| 1| e+e | e-e | e*e

b) 1 – 1 + 1
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The corresponding grammar:
e ::= 0| 1| e+e | e-e | e*e

c) 1 – 1 + 1 – 1 + 1 , if we give + higher precedence than -
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Difference of Parse Tree and Abstract Syntax Tree

• A parse tree is a concrete syntax tree.

• The parse tree contains all the artifacts (parenthesis, brackets, 
etc.) from the original document you parse

• An AST describes the source code conceptually
– doesn't need to contain all the syntactical elements required to parse 

(curly braces, keywords, parenthesis etc.). 

– It only contains all 'useful' elements that will be used for further 
processing
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Generalization: “Is-a” relationship; 

Composition: “Has-a” relationship
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