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Homework set8: λ-calculus— dueMonday 26February

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

1. (10 pts.) Identify theboundandfreevariablesof eachof thefollowing lambdaexpressions:

(a)
�
λx � xy � � λy � y �

(b)
�
λx � λy � xz

�
yz ��� � λx � y �

λy � y ���
2. (30 pts.)For eachof thefollowing λ-expressions(with predefinedarithmetic):

(a) λx � λy � � λz � z � x ���
y 1�

(b)
�
λh � � λx � h �

xx ��� � λx � h �
xx ����� ��� λx � x � ��� 15���

do thefollowing:

� underlineall of theredexesindicatingwhetherthey areβ, η, or δ redexes;
� identify theleftmost-outermostandleftmost-innermostredexes;
� write down the normal form of each,showing the reductionstepsrequiredto reach

them,assumingnormal-orderreduction.

3. (20 pts.)Thethreefundamentalcombinatorsare:

I � λx � x
K � λxy � x
S � λxyz � xz

�
yz �

Show thatSKK 	 I.

4. (40 pts.)Find thenormalform of:

(a) K
�
SII �

(b) S
�
S

�
KS � � KI ��� � KI �


