Question 15

For cach of the following seutences, decide whother or not it i a theorem of Q. If
it is & theorem of @, write down & formal proof showing this. If it is not a theorem
of O, justify this. [ You may wae withont proof the facl that all the prioms of Q are
true under the mterpretations N and N*' gowen m the Logic Handbpok.)

(i} ¥=((0-x)+{r-0}) = ((0+0)-x)
(i) 3ovyly -r)=z %
(iii) Iyvr(z-3')==r

CQuestion 16

(i} Explain briefly what is meant by saying that the theory 2 (of Elementary
Peano Anthmetic) is consesient.

(i} (a) Give a formwal proof in the theory Z to show that
Fz—0=1.
b} Deduce that if £ is congistent then 0= 1 s not a theorem of Z.
(i) Explain briefly when the formula Proviy) is troe in the standard interpretation.
(iv] Which theorem(s) of the course givel(s) an answer to Hilbert's Question:
Can the consistency of number theory be proved using only non-dubious prin-
ciples of finitary reasoning?
Explain why the theorem(s) answer{s] the question,
[ Your answer may include references fo eny of the theorems Bsted in the Logic
Handbook. )

[END OF QUESTION PAPER]
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