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In this example, I always choose the normal order reduction. Normal order is always “outermost leftmost” in the AST.
The highlight identifies the parts of the AST reduced in the next step.
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α reduce a for x to avoid “capturing” the free x
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β reduce (λz.(+xz)) for f

CSCI 334: Principles of Programming Languages 1 Fall 2023



Handout 12 October 2, 2023

expression AST derivation rule

((λz.(+xz))((λz.(+xz))2))
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β reduce 2 for a
(λz.(+xz))((λz.(+xz))2) Same tree. eliminate parens
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β reduce ((λz.(+xz))2) for z
(+x((λz.(+xz))2)) Same tree. Eliminate parens.

(+x(((+x2))))
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x +

x 2 β reduce 2 for z
(+x(+x2)) Same tree. Eliminate parens. Done.
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