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1 Problem 1 (10pt)

1.1 Problem

Consider adding a new command CU ("conditional update”) to the programming lan-
guage of chapter 8. The syntax of CU is:

< comm >:= CU(< var >, < var >, < intexp >, < var >)

Informally, the semantics of CU(x,x0,e,flag) is that it executes the following two atomic
steps.

(1) evaluate the expression e to an integer i

(2) if z = xog then(z :=i; flag := 1) elseflag := 0

Each of these two steps executes atomically. Transitions of other threads may occur
between the steps.

Extend the transition semantics of section 8.1 with transition rule(s) for CU. Hint: One
issue is where to store the value k between the two steps. One possible approach is to
augment the variety of configurations by introducing an additional kind of command.

1.2 Answer without crit

< comm > == CU(<var >, <var >, < intexp >, < var >)
|CU2(< var >, < var >, < intcfm >, < var >)

where i = [[€]]intexp0

< CU(z,xg, e, flag),c >—< CU2(x, xg, 1, flag),o >

< CU2<$,$07i,flag)70' >— [O’]l’ . Z!flag : 1] Zf or = 00Xy

< CU2(z,w0,1, flag),oc >— |o|flag : 0] if ox # owo

1.3 Answer with crit

< comm >i= CU(< var >, < var >, < intexrp >, < var >)

< CU(z,xg,e, flag),c >—
< newvar k :=0in (crit (k:= e);crit (if v = zo then (z := k; flag := 1) elseflag :=0)),0 >



2 Problem 2
2.1 10.1(a) (10pt)

(Ad.dd)(AfAz.f(fx))

(A A2 (f2)) A Ae.f(fa))

A (Afde f(fr))(AfAe f(fr))x)

ArAxy. (Af Az f(fx)e((Af A e f(fx))x z)
Az Azy.(Ax2.x(x 22)) (A f e . f(fx))x z1)
Az xy.x(x((Af . f(fz))x x1))

Az Axy.a(x((Axb.x(x 25))xy))
ArAzy.x(x(x(x z1)))
(x(

Az Azy.z(x(z(z x1)))

L

2.2 10.1 (b) (10pt)

The reduction sequence would stop at the first canonical form:

Az Af A f(fe)(Af-Aw-f(f))z)

2.3 10.1 (e) (10pt)

(Ad.dd)(Nf x.f(fx))
Ad.dd =g M\d.dd

Mz f(fr) =g M Ax.f(fx)

(AT (f2))(Af A f(f))

M Az f(fr) =g N Ax.f(fx)

AMAe. f(fx) =r AMf . f(fx)

Az A F(Fo) (O Aa F(Fa))e) = Ae (A Aw. F(£2)) (M e f(f2)))

=g Ar.((Af e f(fx)) AN Az f(fx))z)
= Av.(Af Az f(fx))(Af Az f(fz))z)



