
10 'qn lebxz - aygnd ircnl dwibel

eiyeniye cpxaxd htyn ,divfinlewq
:cpxaxd htyn zgkeda da epynzydy dprhd z` gikep :1 libxz

M,v |= ∀xϕ f` .dpana dnyd v ,L dty xear cpxaxd dpan M =< H(L), I > idi
miiwzn ϕ-a x mewna davdl iytegy s (xebq mvr my) q"y lkl mn`

.M, v |= ϕ{s/x}
:dgked

.∀xϕ `t
FOL ϕ{s/x} :zia libxza epgked .ϕ-a x mewna davdl iyteg s idi :(⇐)

.ϕ-a x mewna davdl iytegy s q"y lkl M, v |= ϕ{s/x} f` M, v |= ∀xϕ m` okl
.cpxaxd dpan wx `le M dpan lkl oekp dfy al eniy

-x v′ idz .ϕ-a x mewna davdl iytegy s q"y lkl M, v |= ϕ{s/x} gipp :(⇒)
.v′[x] = s gippe v ly hp`ix`e

:M cpxaxd dpan xear d`ad dprhd z` epgked d`vxda

M,v |= ϕ ⇔ M, v |= ϕ{v[x]/x}
,davdl iyteg x-e q"y s-y oeeikn .M,v′ |= ϕ{s/x} mn` M, v′ |= ϕ okl

.M,v |= ϕ{s/x} mn` M, v′ |= ϕ{s/x}
.M, v |= ∀xϕ okle v ly hp`ix`e-x v′ lkl M, v′ |= ϕ-y raep oezpdn

xear cpxaxd dpan miiw m` cpxaxd lcen yi L dtya (T dxez) A weqtly xn`p
.(T ) A z` wtqny L

zegtl da yiy L dtya (FOL oaena) witq weqt lkl :jxtd e` gked :2 libxz
.M =< H(L), I > cpxaxd lcen yi ,cg` reaw

oniqe c reaw zlleky dxehpbiq zlra L dty ozpida :zicbpd `nbecde ,oekp `l
.cpxaxd lcen el oi` la` ,witq ∃x(p(x) ∧ ¬p(c)) weqtd ,cala p qgi

zegtl da yiy L dtya (FOL oaena) witq ilqxaipe` weqt lkl :zpweznd dprhd
.cpxaxd lcen yi ,cg` reaw

reaw zegtl da yiy L dtya (FOL oaena) witq ilqxaipe` weqt A idi :dgked
A ly dvixhnd ly zexebqd zeivphqpi`d zveaw ,cpxaxd htyn itl f` .cg`
cpxaxd lcen dpap ,dze` zwtqny v ziweqt dnyd ozpida .CPL oaena dwitq

:`ad ote`a A xear M =< H(L), I >

v[p(s1, ..., sn)] = t ⇔< s1, ..., sn >∈ I[p]

.A ly lcen ok` edfy wecal yi

zegtl da yiy L dtya T miilqxaipe` miweqt ly dxezl m` :dprhd zllkd
.cpxaxd lcen dl yi f` lcen yi ,cg` reaw
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,cg` reaw zegtl zlleky L dtya miilqxaipe` miweqt ly T dxez xeary oiiprn
miwcea ep`yke ,xg` oiinec lk bviil ick xiyr witqn cinz L xear cpxaxd oiinec
eneiw zwical epinvr z` liabdl witqn ,illk lcen ytgl mewna ,T ly zewitq
-xez ly zewitq oiit`l miwitqn cpxaxd ipany dcaerd .T xear cpxaxd lcen ly

:d`vxda mb xkfeiy dax zeaiyg lra htyn zgkedl zynyn zeilqxaipe` ze

.dipn oa lcen dl yi f` ,lcen yi T dxezl m` :heytd mlewq miidpeel htyn

miiwzny ze`xdl cpxaxd htyna ynzyd :3 libxz

`FOL ∀ε∃δ∀xp(ε, δ, x) → ∀ε∀x∃δp(ε, δ, x)

:(dliri `l) '` dhiy

wecal yi) α llk zxfra - mipey mipzyn lr eidi miznkd lky dlgzda xak b`cp
:(miniiwzn ezlrtdl mi`pzd lky

∀ε∃δ∀xp(ε, δ, x) → ∀ε∀x∃δp(ε, δ, x) ≡ ∀ε∃δ∀xp(ε, δ, x) → ∀ε′∀x′∃δ′p(ε′, δ′, x′)︸ ︷︷ ︸
ϕ1

dwitq dpi` ϕ2 = ¬ϕ1 ⇔ `FOL ϕ1

:ϕ2-l zilnxep ziqwpxt dxev `vnp

ϕ2 = ¬(∀ε∃δ∀xp(ε, δ, x) → ∀ε′∀x′∃δ′p(ε′, δ′, x′)) ≡ ∀ε∃δ∀xp(ε, δ, x)∧¬∀ε′∀x′∃δ′p(ε′, δ′, x′)

≡ ∀ε∃δ∀xp(ε, δ, x)∧∃ε′¬∀x′∃δ′p(ε′, δ′, x′) ≡ ∀ε∃δ∀xp(ε, δ, x)∧∃ε′∃x′¬∃δ′p(ε′, δ′, x′)

≡ ∀ε∃δ∀xp(ε, δ, x)∧∃ε′∃x′∀δ′¬p(ε′, δ′, x′) ≡ ∃ε′∃x′∀ε∀δ′∃δ∀x(p(ε, δ, x) ∧ ¬p(ε′, δ′, x′))︸ ︷︷ ︸
ϕ3

:ϕ3 ly divfinlewq rvap zrk

Sk(ϕ3) = ∀ε∀δ′∀x(p(ε, f(ε, δ′), x) ∧ ¬p(a, δ′, b))

ly zexebqd zeivphqpi`d zveaw - T ∗ mn` dwitq Sk(ϕ3) ,cpxaxd htyn itl
:cpxaxd agxn .dwitq Sk(ϕ3) ly dvixhnd

{a, b, f(a, a), f(a, b), f(b, a), f(b, b), f(a, f(a, a)), ...}

T ∗ = {p(a, f(a, a), a) ∧ ¬p(a, a, b), p(b, f(a, a), a) ∧ ¬p(a, a, b), ...}
:dwitq `l dveaw-zz dlikn T ∗ dveawd

zeavdd xear {p(a, f(a, b), b)∧¬p(a, b, b), p(a, f(a, f(a, b)), a)∧¬p(a, f(a, b), b)}
.dwitq dpi` T ∗ okl .{a/ε, f(a, b)/δ′, a/x}-e {a/ε, b/δ′, b/x}
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mn` `FOL ∀ε∃δ∀xp(ε, δ, x) → ∀ε∀x∃δp(ε, δ, x) :(xzei dliri) 'a dhiy
mn` ∀ε∃δ∀xp(ε, δ, x) `FOL ∀ε∀x∃δp(ε, δ, x)

mn` dwitq dpi` T = {∀ε∃δ∀xp(ε, δ, x),¬∀ε∀x∃δp(ε, δ, x)}
mn` dwitq dpi` Prenex(T ) = {∀ε∃δ∀xp(ε, δ, x), ∃ε∃x∀δ¬p(ε, δ, x)}

dwitq dpi` Sk(Prenex(T )) = {∀ε∀xp(ε, f(ε), x), ∀δ¬p(a, δ, b)}

{a, b, f(a), f(b), f(f(a)), f(f(b)), ...} :cpxaxd agxn

:Sk(Prenex(T )) ixai` ly zexebqd zeivphqpi`d zveaw
T ∗ = {p(a, f(a), a), p(a, f(a), b), p(b, f(b), a), p(b, f(b), b), ...}∪

∪{¬p(a, a, b),¬p(a, b, b),¬p(a, f(a), b), ...}

.dwitq dpi` okle {p(a, f(a), b),¬p(a, f(a), b)} dwitq `l dveaw-zz dlikn T ∗
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