CS6371 ALP HW2 2008 Spring Solution

Problem 1. Simplify the following A-expression.

a ((((WXAy.Az.xz(y2) ) (AX.Ay. X)) (X AYy.X) ) (AX.Ay.X) )
=K1 =K2 =K3

(AX.Ay. AzZ.xz (yz) ) K1) K2 ) K3 )

(AX.Ay. Az.xz(yz) ) K1 ) K2 )K3)

(M. Ayl.az.xz(yz))K1l ) K2)K3)

[K1/x] Ay.Az.xz(yz) ) K2)K3)
Az.K1lz(yz) ) K2) K3)

= ( ( Xy Az.Klz(yz) ) K2) K3)

= ( [ K2 /y] AzK1z(y2z)) K3)

= ( Az.K1z (K2 2)K3)

= ( 1z.K1lz(K22) K3)

=> ( [K3/z]K1z(K22) )

=> ( K1K3(K2K3))

= ( (M. Ay.x) K3(K2K3))

=> K3

=> (AX. AY. X)

=>(((
=>(((
=>(((
=>(((
= (((ny

b. (Ax.(xy)) (Az.2)

= (MX.(xy))(rz.z)
=>[(Az.2) IX] (xy)
=>((Az.2) y)

=> [zly] z

=> y

c.( (M.C (g((ffa) (h.(kh) ) ) (Ax.(Ry.y)) )

=>( [(Mx.(ryy) /] ( (Ag.((FF)g) (Ah.(kh)) ) )
=>( (Ag.((x.(Ay.y)) (Ax.(2y.y))) 9)) (Ah.(kh)) )
=> ([(Ah.(kh)) /2g] ((Ax.(Ay.y)) (Ax.(Ry.y)) ) @) )
=>( ( (x.(Ayy)) (x.(ry.y)) ) (Ah.(kh)) )

=>( ( (x1.(Aylyl)) (Ax.(Ay.y)) ) (Ah.(kh) )

=>( ([ (x.(Ay.y)) /x1] (Aylyl1)) (rh.(kh)) )

=>( (Aylyl) (rh.(kh)))

=>( [(Ah.(k h)/y1] y1))

=> (Ah.(k h))



CS6371 ALP HW2 2008 Spring Solution

d. (Ag.((AF.(CAX.(F(x X)) (Ax.(F (x X)))))Q))

=> (Ag.( (AL Ox(Fx X)) Ax.(F(xX))) ) ) 9))
=> (Ag.( (M. Ox(Fx X)) Ox(Fxx))) ) ) 9))

=> (Ag.( [o/f] M. (Xx.(@(x X)) (Ax.(@(xx))) ) ) )
=> (Ag.( (AX.(a(xx)) (AX.(a(xx))) ) )

=> (Ag.( [(Ax.(a(xx)) /X] g(xXx) ) )

=>(Ag.( 9 (AX.(g(xx))) (AX.(a(xx))) ) ) )

=>(Ag.( g (x1.(a(x1x1))) (Ax.(a(xx))) ) ))
=>(Ag.( g(_[ (Ax.(a(xx))) /x1](g(x1x1)) ))
=>(Ag.( o( (@ AX.a(xx))) Ax.Laxx))))) ) ))

=> (Ag.( g(_ (g ((Ax2.(g (x2x2))) x.(a(xXx))) ) ) )
=> (Ag.( 9 (g ( [(x.(a(xx))) /x2] Mx2.(g (x2x2)))) ) )
=> (Ag.( g((a((a((x.(a (x x))) (AX.(a(xx))) ))) ))

and so on, not terminating.

e. If S=(((Ax. Ay. Az. xy(y2))
K=(AX. Ay.X))
I=(AXx.X))

Since (A) SKK=l, (B) SKKK=K

(a) 1(SKK)(SKKK)=I (N K =1 K =K
(b) (SKK)IK=I | K =K

SKK=( ( (A AY.AzZ.xy(Y2) ) (AX.Ay.X) )  (AX.Ay.X) )
= ( (AXAY. Az xy(yz) ) (AxL.aylxl) ) (AX.AyXx) )
=>( ( [(MXLAylx1) ! x]J(AX.Ay. Az xy(yz)) ) (AX.Ay.X) )

> (Ay. Az (Ax1.Ay1x1) y(yz) ) (AX.Ay.X))

> [(M2.2y2.X2) 1y] Az. (AX. Ay1.X) y(yz) )

>( Az (M AYLX) (AX2.2y2.x2) ((Ax2.hy2.X2) 2)) )

=>( Az (AX.AyLl.X) (Ax2. Ay2.x2) ([2\x2] Ay2.X2) )

= (Az. (M. Ay1.x) (AXx2.Ay2.x2) (Ay2.2) )

=>  (Az. [(Ax2.Ay2.x2) [ X]Ayl.Xx)

=  (Az. Ayl (Ax2.Ay2.X2) )

=>  (AX.Aylx) (AX2. hy2.X2) )

=> (AX2.1y2.X2) )

=>  (MX.X))

SKKK=( ((AX.Ay.Az. xy(yz) ) (AX.Ay.X)) (AX.Ay.X)) (AX.Ay.X))
SKKK=(SKK)K=IK=K



