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Syntax (VII) 

Abstract Syntax Tree (cont.)

- From the parse tree for the assignment, we can observe that 

• When the syntax becomes complexity, there are many long chains of non-terminal symbols 
that lead to a single terminal symbol in this large parse tree. 

• Many non-terminal symbols are used to describe the precedence of operators.
• The use of non-terminal symbols also results in a unique parse tree, which guarantees that 

the language is unambiguous. 

- However, most of the non-terminal symbols are not essential that contribute to the meaning of 
the expression. Using this large parse tree for semantic checking, the process will be tedious. 
Therefore, this large parse tree needs to be simplified. Remove all the non-terminal symbols 
that do not contribute to the semantic meaning, and only keep the essential relationship 
between components. 

- We call the simplified parse tree, abstract syntax tree. 

Build an ABS Tree from a Parse Tree

- There are three steps to get an abstract syntax tree from a parse tree. 

1. Discard separators or terminating symbols.
2. Discard all non-terminal symbols that are trivial root. A trivial root is a symbol with only 

one subtree. 
3. Replace remaining non-terminal symbols with operators, which are the immediate 

subtree. 
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- Characteristics of abstract syntax tree
• No keywords or terminating symbols 
• Precedence of operators depends on the corresponding parse tree. If the precedence of 

operators in the parse tree is incorrect, operator precedence will be wrong in the abstract 
syntax tree. 

• Abstract syntax tree is general across languages.
• Abstract syntax tree is not completely language independent due to different semantic rules 

- For example, the variable c in the above abstract can be string or number in python and 
* means differently in terms of date types. If variable c is a string, then 3 * c concatenate 
three strings together. If variable c is a number, then 3 * c times the number by 3. 

- This is also why semantic analyzer generates a detailed abstract syntax tree that 
specifies types of operators. 
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