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:(zetwzde zenlyd ihtyna yeniy `ll) xiyi ote`a gked ('wp 5) (`) .1

`NDC⇒ (A → B) → (¬B → ¬A)

dxehpbiq zlra oey`x xcqn dtya ze`ad zeprhd z` oxvd ('wp 3) (a)

:dni`zn

.dwibela oganl zybl leki dwibela qxewl myxpy in lk .i

.dwibela oganl zybl leki `l dibelekiqtl hpcehq s` .ii

.dwibela qxewl myxp dcica dwihnzn cnly in lk .iii

.dcica dwihnzn cnl `l dibelekiqtl hpcehq s` .iv

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

.zepey`xd zeprhd zylyn zibel zraep ziriaxd dprhd :zicbp `nbec

silgp m` 'b-e 'a mitirql jzaeyz dpzyz cvik hxetna x`z ('wp 5) (c)

:d`ad dprha dpey`xd dprhd z`

.dwibela oganl zybl leki dwibela qxewl myxpy mc` lk

milcend lk zveaw `id Sat(Σ) ,miweqtd aiygza Σ miweqt zveaw ozpida .2

V zenyd zveaw dxicbn Σ-y xn`p .Sat(Σ) = {v | v |= Σ} :xnelk ,Σ ly

zveaw zniiw m` dxicb `id V zenyd zveawy xn`p .V = Sat(Σ) m`

.dze` dxicbnd Σ ze`gqep

.dxicb `id dwixd zenydd zveaw :jxtd e` gked ('wp 3) (`)

.dxicb `id zenydd lk zveaw :jxtd e` gked ('wp 3) (a)

K1, K2 zenyd zeveaw zexicbn Σ1, Σ2 m` :jxtd e` gked ('wp 4) (b)

.K1 ∪K2 z` dxicbn {A ∨B | A ∈ Σ1, B ∈ Σ2} dveawd f` ,dn`zda
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K1, K2 zenyd zeveaw zexicbn Σ1, Σ2 m` :jxtd e` gked ('wp 4) (c)

.K1 ∩K2 z` dxicbn Σ1 ∩ Σ2 dveawd f` ,dn`zda

ziteq dveawl wx T jxr zepzepy zenydd lk zveaw :gked ('wp 11) (d)

.dxicb dpi` mineh` ly

lr lkzqpe Σ miweqt zveaw ici lr dxicb ef dveaw ik dlilya gipp :fnx

.Σ ∪ {pi | i ∈ N} dveawd

zlawzn S4 zkxrnd .2 inewn-cg ycg xyw miweqtd aiygz ztyl siqep .3

miniiwd wqid illke zeneiqw`l) mi`ad mixacd ztqed ici lr HPC-n

(HPC-a

:zetqep zeneiqw` (`)

(T) : 2A → A •

(K) : 2(A → B) → (2A → 2B) •

(D) : 2A → 22A •

:sqep wqid llk (a)
A

2A
NEC

:S4 xear `ad ylgend divweccd htyn z` gked

Γ `S4 2A → B m"n` Γ, A `S4 B

-iwzny jk ,L dtya weqt ∀x∀y∃zψ(x, y, z)-e miweqt zveaw Γ idz ('wp 25) .4

inewn-ec divwpet oniq f-e L-a weqt ϕ idi .Γ `FOL ∀x∀y∃zψ(x, y, z) mi

f` Γ ∪ {∀x∀yψ(x, y, f(x, y))} `FOL ϕ m`y d`ln dgked oz .L-a epi`y

.Γ `FOL ϕ
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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)

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

dxevdn ef dtya dgqep lawnd mzixebl` miiw .cala R inewn-ec

zibeld dzetwz z` rixknde ,miznk `ll A xy`k ,∀x1...∀xn∃y1...∃ymA

.dgqepd ly
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