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.R inewn-ec qgi oniq zllekd dxehpbiq zlra dty L idz .1

:ze`ad zeprhd z` oxvd ('wp 5) (`)

.iaihifpxh qgi `ed R .i

.iaiqwltx-i` qgi `ed R .ii

.ixhniq-ihp` qgi `ed R .iii

zxfra jxtd e` cpxaxd htyn e` zirah divwecc zxfra gked ('wp 12) (a)

.zepey`xd zeprhd izyn zibel zraep ziyilyd dprhd :zicbp `nbec

.Ax(R)-a '` sirqa zlaiwy miweqtd zyely zveaw z` onqp ('wp 8) (b)

qgi `ed I[R] m` xceqn dpan `xwii L xear M = 〈D, I〉 dpan

.iaiqwltx-i`e iaihifpxh

:L-a miweqt oial miweqt zeveaw oia ycg driap qgi xicbp

.M |= ψ xxeb M |= Γ :M xceqn dpan lkl m` Γ `Ord
FOL ψ

m"n` Γ `Ord
FOL ψ ,ψ weqte Γ miweqt zveaw lkl :jxtd e` gked

.Γ ∪ Ax(R) `FOL ψ

.y lkl zibel zelewy opi` ∀yA{y/x}-e ∀xA ze`gqepd ik d`xd ('wp 4) (`) .2

.zibel zelewy l"pd ze`gqepd oxeary y lr zeilnipin zelabd gqp ('wp 5) (a)

z` jxtd e` gked .≡-a zibel zeliwye ∼-a zefexgn oeiey onqp ('wp 16) (b)

.mcewd sirqa zgqipy y lr zelabdd zgz ze`ad zeprhd

∀xA ∼ ∀y(A{y/x}) .i

∀xA ≡ ∀y(A{y/x}) .ii

(∀xA){y/x} ∼ ∀x(A{y/x}) .iii

(∀xA){y/x} ≡ ∀x(A{y/x}) .iv

.zicbp `nbec e` d`ln dgked zzl yi
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mixywd lrn miweqtd aiygza S dycg dgked zkxrn xicbp .3

,cala (¬A → ¬B) → (B → A)-e (A → A) od S ly zeneiqw`d .{→,¬}
.{→,¬} mixywd lrn A,B ze`gqep izy lkl

.(S ly wqid llk epi` MP )
B, A → B

A `ed S ly cigid wqidd llk

xnelk ,CPL-l qgia dze`p S zkxrnd :jxtd e` gked ('wp 8) (`)

.Γ `CPL A f` ,Γ `S A m`

:`ad ote`a A∗ weqtd z` xicbp {→,¬} mixywd lrn A weqtl ('wp 12) (a)

p∗ = p, (¬A)∗ = ¬(A∗), (A → B)∗ = B∗ → A∗

.dibelehe`h A∗ f` ,S ly htyn A m` :jxtd e` gked

xnelk ,CPL-l qgia dnly S zkxrnd :jxtd e` gked ('wp 5) (b)

.({→,¬} lrn Γ, A xy`k) Γ `S A f` ,Γ `CPL A m`

oniq ,Q-e P miinewn-ec qgi ipniq ipy zllekd dxehpbiq zlra dty L1 idz .4

.c, d mireaw ipye f inewn-cg divwpet

mireaw n-e R cg` inewn-ec qgi oniq zllekd dxehpbiq zlra dty Ln idz

.c1, ..., cn

:ze`ad zeprh z` jxtd e` gked

.3-n lecb lceba mipana wx witqy L1-a ψ weqt miiw (`)

.miiteq mipana wx witqy L1-a ψ weqt miiw (a)
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`l zwnepn `l daeyz .ze`ad zeprhd z` `nbec ici lr jxtd e` gked .5

.lawzz

.ψ⊥ = ∃x.¬(x = x) onqp

.ilnxep lcen-t yi T -l m"n` T 6`t
FOL= ψ⊥ ('wp 5) (`)

.ilnxep lcen-v yi T -l m"n` T 6`v
FOL= ψ⊥ ('wp 5) (a)

cpxaxd dpana witq `ed f` ,witq L dtya ilqxaipe` weqt m` ('wp 5) (b)

.L xear

`FOL ∀x(p(x) ∨ ∃yq(x, y)) → ∃y∀x(p(x) ∨ q(x, y)) ('wp 5) (c)

-ec qgi oniqe mireaw n zllekd dxehpbiq zlra L dty dpezp ('wp 5) (d)

,∀x1...∀xn∃y1...∃ymA dxevdn ef dtya dgqep lawnd mzixebl` miiw .cala R inewn

.dgqepd ly zibeld dzetwz z` rixknde ,miznk `ll A xy`k

4


