Mathematical Logic

Cluestion G (It G) 5 minrks

{1) For cach of the following formulas, determine which occurrences of varinbles
are free and which are bound.

{a] H:[:—+ = 1,.-~.- '-.n,r{{.:+ =

(b 'I;H ﬁ I T = é _J-?Pr F

(e} ﬂu#{'l.f: F‘_t—y_;'j [gi]

(i) Fer ear ]I F;lhl'“ [nr!l:l]E.H in I:Fl:l (b)) and (e} above, wrile down Lhe result of
aubzlituting the derm (- 2) for each free sccurrence of £ in the farmola, In
which of the formulas may this term be Teeely substituted for 27 [.}e’;]

Question T {Fal G) 200 marks

Write down [ormal proofs to establish the [ollowing resulls

(] Vo8 Y@ — 4], where £ ¢-are any Trmulas: [4]
() Jz(y — &) F (Ve — $), where the variable © does nol ocoar free in @,

mdicatmg at which step(s) of your prool this condition on ¢ is required, [
(i) V(g e =) b (Tl s ) = =Yaz({0V —3]) [6]
(iv) 2=k (2 (ye2)) = (- (- 2)) [4]
Cuestion & {Unit T) 15 myarks

Write down formal proofs to show the following,
(i} Folda+11%3,

thatis, Fg =[0"" 4 0F] = 0" [7]
(i) Fg 3wly+ol= (-9 [&]

Cuestion 3 (Umt T} - 10 marks

One of the following sentences is a theorem of &, and one is not. Give a farmal
proof of the sentence that is a theorem of @, and explain why the cther sentence is
nob a theorem of 0. (You may azsume that the axioms of @ are troe in both the
interpretations N and N*° given on pages 5 and 6 of the Logie Hendbool.)

(i} Wevy(z-(p+0))=(z-3)+(x-0])
(i) ¥a ¥y ({gp+0)-2)=({g-x]+(0-1]) [10]




