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Mathematical Logic

Cuestion G {Unit G} 5 marks

(il For eacl of the following formulas, determine which ooemrremnees of sarmbles
are free and which are oo,
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(1) Fon' each of the formalas o fa), (B and (e alowe, wote down the resale of
substituting the term {24 ) for each free ocvurrenee of o i tho femuels. 1o
whiely oof thee formulag may thes e b leeely sobstigated for o7

Cluestion T (Unil 6} 240 ks
Write down formal proots to establish the following, resulis,
(i) Wb ¥Yeid = ab] where §oab are any Tormulas

[ii) Jeld =) F = 3r o), where the variable ¢ docs nob ocoar feeely in 8,
melicating ab which steplz] of your prool this comlibion om 08 regueed,

},/[555:. Wl ke —8) - {4 —) =3 Wil = —gl)

(iv) 2=yt (e 2) b (e 2)) = ({y+ ) o (- 2))

Question 8 (Unit T} - 15 marks

Write down formal proots to show the following,
() Fo(341)#3, be kg —(0" 00 = 0"
(i) bo 3wly -y) = (¥ +0)

Cimestion 3 (Unit 7} 10 marks

e of the fllowing sentencrs = a theorem of O, sl one 32 ool Give s formal
prood of the sentence that is the theorem of ), and explain why the other sontence
is pot a theorem of &8 {You may assume chat the axioms of O ave true in hoth the
interpretations N and W given on pages 5 and 6 of the Logic Hedbont,

(i) Wa¥yllr-wl+0)=({z+0)-y) -

(0} ¥eYy(D+ (ool =iz (0+u})
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