
Homework 1 | CS 818A3 | Spring 2005Problem 1Give a formal proof of the valid assertion((x 7! y � x0 7! y0) � true))(((x 7! y � true) ^ (x0 7! y0 � true)) ^ x 6= x0)from the rules on page 120 of Chapter 3 of the 
lass notes, and (some of) thefollowing inferen
e rules for predi
ate 
al
ulus:p) true p) p p ^ true) pp) q q) rp) r (trans impl)p) q p) rp) q ^ r (^-introdu
tion)Your proof will be easier to read if you write it as a sequen
e of steps ratherthan a tree. In the inferen
e rules, you should regard � as left asso
iative,e.g., e1 7! e01 � e2 7! e02 � true) e1 6= e2stands for (e1 7! e01 � e2 7! e02) � true) e1 6= e2:For brevity, you may weaken , to ) when it is the main operator of anaxiom. You may also omit instan
es of the axiom s
hema p) p when it isused as a premiss of the monotoni
ity rule.
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Problem 2None of the following axiom s
hemata are sound. For ea
h, given an instan
ewhi
h is not valid, along with a des
ription of a state in whi
h the instan
eis false. p1 � p2 6) p1 ^ p2p1 ^ p2 6) p1 � p2(p1 � p2) _ q 6) (p1 _ q) � (p2 _ q)(p1 _ q) � (p2 _ q) 6) (p1 � p2) _ q(p1 � q) ^ (p2 � q) 6) (p1 ^ p2) � q(p1 � p2) ^ q 6) (p1 ^ q) � (p2 ^ q)(p1 ^ q) � (p2 ^ q) 6) (p1 � p2) ^ q(8x: (p1 � p2)) 6) (8x: p1) � p2 when x not free in p2(p1 ) p2) 6) ((p1 � q)) (p2 � q))(p1 ) p2) 6) (p1 �� p2)(p1 �� p2) 6) (p1 ) p2)Problem 3Fill in the post
onditions inf(e1 7! �) � (e2 7! �)g [e1℄ := e01 ; [e2℄ := e02 f?gf(e1 7! �) ^ (e2 7! �)g [e1℄ := e01 ; [e2℄ := e02 f?g:to give two sound inferen
e rules des
ribing a sequen
e of two mutations.Your post
onditions should be as strong as possible.Give a derivation of ea
h of these inferen
e rules, exhibited as an anno-tated spe
i�
ation.
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