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Homework set9: λ-calculus— dueMonday 5 Mar ch

Totalnumberof pointsavailableon this homework is 100.Full credit is equivalentto 100points.

1. (30 pts.)Show thatthefollowing termshaveanormalform:

(a)
�
λy � yyy � ��� λab � a � I � SS ���

(b)
�
λyz � zy � ��� λx � xxx � � λx � xxx ��� � λw � I �

(c) SSSSSSS

2. (40 pts.) For eachof thefollowing λ-expressionseitherfind its normalform or show that it
hasnonormalform:

(a)
�
λx � x x � � λx � x �

(b)
�
λx � x x � � λx � x x �

(c) Y (see below)

(d) Y
�
λy � y �

3. (30 pts.) A λ-expressionFix with thepropertythatFix E � E
�
Fix E � for any E is calleda

fixed-pointoperator(or combinator).Onewell known fixed-pointoperatoris Y, definedas
Y � λ f � � λx � f � x x ��� � λx � f � x x ��� . Show thatY is afixed-pointoperator.


