
3 'qn lebxz - aygnd ircnl dwibel

miweqtd aiygzl ziaihwecc zkxrn
- zxg` jxc d`xp zrk .driapd qgi ly zihpnq dxcbdl jxc epi`x mcewd libxza

.T-n dgked A-l yi m` T dxezn raep A weqt ,ef dyib itl .ziaihweccd dyibd

weqrp meid .dpey ote`a dgkedd byen z` zexicbny zepey dgked zekxrn zeniiw
.hxalid gqep zekxrna

:hxalid zekxrn

dveaw mixgea ok enk .zeneiqw` zveawk zxgap miweqt zveaw ,L dty ozpida
.wqid illk ly (ziteq k"ca)

-y miweqt ly ziteq dniyx `id hxalid zkxrna T dxezn A weqt ly dgked
e` T-n weqt e` dneiqw` e` `ed dixai`n cg` lke dly oexg`d xai`d `ed A

.mdilr edylk wqid llk zlrtd ici lr mincew mixai`n lawzdy
.(dwix dxez) ∅-n dgked el yi m` zkxrnd ly htyn `ed A

:dly miaikxnd .HPC hxalid gqep zkxrn xicbp zrk

:zeneiqw` •
– (I1) (A → (B → A))

– (I2) (A → (B → C)) → ((A → B) → (A → C))

– (N1) (A → B) → ((A → ¬B) → ¬A)

– (N2) ¬¬A → A

– (C1) A ∧B → A

– (C2) A ∧B → B

– (C3) A → (B → A ∧B)

– (D1) A → A ∨B

– (D2) B → A ∨B

– (D3) (A → C) → ((B → C) → (A ∨B → C))

:wqid llk •
(MP )

A A → B

B
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.T-n HPC-a dgked yi A-l m` T `HPC A-y xn`p

dneiqw`a (N2) dneiqw`d ztlgd ici lr HPC-n zlawzn HPI zkxrn :dxrd
.(N2I) (¬A → (A → B))

.A → B,B → C `HPC A → C gked :1 `nbec

:dgked

dgpd - (B → C) .1

(I1) - (B → C) → (A → (B → C)) .2

MP 1,2 - (A → (B → C)) .3

(I2) - (A → (B → C)) → ((A → B) → (A → C)) .4

MP 3,4 - (A → B) → (A → C) .5

dgpd - (A → B) .6

MP 5,6 - (A → C) .7

.A,¬A `HPC B gked :2 `nbec

:dgked

(I1) - ¬A → (¬B → ¬A) .1

dgpd - ¬A .2

MP 1,2 - (¬B → ¬A) .3

(I1) - A → (¬B → A) .4

dgpd - A .5

MP 4,5 - (¬B → A) .6

(N2) - (¬B → A) → (¬B → ¬A) → ¬¬B .7

MP 6,7 - (¬B → ¬A) → ¬¬B .8

MP 6,8 - ¬¬B .9

(N1) - ¬¬B → B .10
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MP 9,10 - B .11

:zegpd jezn dgked ly zeillk zepekz

T `HPC A f` A ∈ T m` .1

.T2 `HPC A f` T1 `HPC A m` A lkl f` T1 ⊆ T2 m` .2

T `HPC B f` T `HPC A mbe T ∪ {A} `HPC B m` .3

T1 `HPC B m` B weqt lkl f` T2 `HPC A miiwzn T1-a A weqt lkl m` .4
T1-a dprh lk gikedl T2-a zegpdd zxfra ozip m` ,xnelk .T2 `HPC B f`

.T2-n mb gikedl ozip T1-n gikedl ozipy dn lk f`
weqt xearp .T1 jezn B-l B1, ..., Bn dgked yi okl ,T1 `HPC A :dgked
,enewna eze` xi`yp dneiqw` Bi m` :B1, ..., Bn dxcqa xcqd itl weqt
m` ,T2 jezn exear B′

1, ..., B
′
n dgkedd zxcqa eze` silgp T1-a xai` `ed m`

eplaiw .enewna eze` xi`yp wqid llk ici lr mincew mixai`n lawzd Bi

.yxcpk B `ed da oexg`d weqtde T2 jezn dgked zxcq

?`HPC qgid iabl dpwqnd dn
:divweccd htyn

T, A `HPC B ⇔ T `HPC (A → B)

dprhd oial epia oeincl al eniy .epikxvl iyeniy ce`n didi df htyn

T,A `CPL B ⇔ T `CPL (A → B)

.ihpnqd megza epi`xy

:divweccd htyna yeniy

.htyna yeniy jez A → B,B → C `HPC A → C gked :3 `nbec

,divweccd htyn it lr :dgked

(A → B), (B → C), A `HPC C ⇔ (A → B), (B → C) `HPC (A → C)

dgpd - A → B .1

dgpd - A .2

MP 1,2 - B .3

dgpd - B → C .4
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MP 3,4 - C .5

.htyna yeniy jez (A → B) `HPC (¬B → ¬A) gked :4 `nbec

,divweccd htyn it lr :dgked

(A → B),¬B `HPC ¬A ⇔ A → B `HPC (¬B → ¬A)

(I1) - ¬B → (A → ¬B) .1

dgpd - ¬B .2

MP 1,2 - (A → ¬B) .3

dgpd - (A → B) .4

(N1) - (A → B) → ((A → ¬B) → ¬A) .5

MP 4,5 - (A → ¬B) → ¬A .6

MP 3,6 - ¬A .7

:5 `nbec
dneiqw`a (N1),(N2) zeneiqw`d ztlgd ici lr HPC-n zlawzn HPC ′ zkxrnd

.HPC ′-l dlewy HPC-y gked .((¬A → ¬B) → (¬A → B) → A) :(N)
:ze`xdl witqn

`HPC′ (N1),`HPC′ (N2) .1
xear mb dtwz HPC xear divweccd htyn ly dgkeddy al miyp :dgked
epl xzen okl .epzyd `ly (I1),(I2)-e MP-a zynzyn dgkedd ik HPC’

.divweccd htyna ynzydl
.divweccd htynn zexiyi zraep - `HPC′ A → A :1 dnl

`HPC′ ¬¬A → A ⇔ ¬¬A `HPC′ A ,divweccd htyn itl

(N) - (¬A → ¬¬A) → ((¬A → ¬A) → A) (`)
(I1) - ¬¬A → (¬A → ¬¬A) (a)

dgpd - ¬¬A (b)
MP 2,3 - (¬A → ¬¬A) (c)

MP 1,4 - (¬A → ¬A) → A) (d)
1 dnl - (¬A → ¬A) (e)

MP 5,6 - A (f)

.`HPC (N2) ly dgkedd z` enilyd

ziaa enilyd - `HPC (N) .2
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