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Predicate Calculus / First Order Logic - oey`x xcqn dwibel / mihwicxt aiygz

http://en.wikipedia.org/wiki/First-order_predicate_calculus :wikipedia xeyiw

:miweqtd aiygzn miiceqi milcad ipy

.zeineh` ze`gqep ly dpanl hexit xzia qpkp mihwicxtd aiygz •

.∀,∃ :miznka mb miynzyn mixywl hxt •

oey`x xcqn zety

a"`

:oey`x xcqn zetyd lkl szeynd wlgd .1

v0, v1, v2, . . . :mipzyn (`)

¬,∧,∨,→ :mixyw (a)

∀,∃ :miznk (b)

.(-e ) :miixbeq (c)

.mihwicxtd aiygz ly mipzynd xear mipzyn-dhnk (miqwcpi` ila e` mr) x, y, z-a ynzyp
.v1 `nbecl zeidl leki ekxr f` ,dfk dpzyn-dhn `ed x m`

:lelkl lekie dty dze` ly (dnizg) dxehpbiq `xwp oey`x xcqn dty lkl cgeind wlgd .2

.(ci : ι :oeniq) c0, c1, c2, . . . :mireaw (`)

(fn
i : ιn → ι :oeniq) fn

i :ely arity-d mr cg` lk ,divwpet ipniq (a)

(pn
i : ιn → o :oeniq) pn

i :ely arity-d mr cg` lk ,(cg` zegtl) qgi ipniq (b)

.(qgi/divwpetd ly mihpnebx`d xtqn - arity)

.dly dxehpbiqd i"r oihelgl zrawp oey`x xcqn dty
.σ dxehpbiqd i"r zrawpy oey`x xcqn dtyd z` L (σ)-a onqp
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ze`nbec

σPA - mixtqnd zxez ly dxehpbiqd

0 ∈ ι (c0) reaw
S : ι→ ι

(
f1
0

)
divwpet oniq

+ : ι2 → ι
(
f2
0

)
divwpet oniq

× : ι2 → ι
(
f2
1

)
divwpet oniq

=: ι2 → o
(
p2
0

)
qgi oniq

<: ι2 → o
(
p2
1

)
qgi oniq

σEuc zicilwe`d dixhne`ibd ly dxehpbiqd

Line : ι→ o (inewn-cg) qgi oniq
Point : ι→ o (inewn-cg) qgi oniq
=: ι2 → o (inewn-ec) qgi oniq
On : ι2 → o (inewn-ec) qgi oniq
Between : ι3 → o (inewn-zlz) qgi oniq
≈: ι4 → o (inewn-drax`) qgi oniq

σSet zeveawd zxez ly dxehpbiq

∅ : ι reaw
N : ι reaw
∪ : ι2 → ι (inewn-ec) divwpet oniq
∩ : ι2 → ι (inewn-ec) divwpet oniq
∈: ι2 → o (inewn-ec) qgi oniq
=: ι2 → o (inewn-ec) qgi oniq
⊆: ι2 → o (inewn-ec) qgi oniq

L (σ) zxcbd

:zeiwecwc zeixebihw izy yi oey`x xcqn dtya

.(iota) ι - (terms - r"y) mvr zeny •

.(omicron) o - ze`gqep •

L (σ) ly mvrd zeny

.L (σ) ly r"y `ed σ ly reaw lk •

.L (σ) ly r"y `ed σ ly dpzyn lk •

.L (σ) ly r"y f (t1, t2, . . . , tn) f` ,L (σ) ly r"y t1, t2, . . . , tn-e σ ly inewn-n divwpet oniq f : ιn → ι m` •

.mvr zeny xear mipzynk s, t-a ynzyp

L (σ) ly ze`gqepd

.L (σ) ly `gqep p (t1, t2, . . . , tn) f` ,L (σ) ly r"y t1, t2, . . . , tn-e L (σ) ly inewn-n qgi oniq p : ιn → o m` •
.zeineh` ze`gqep mi`xew dl`k ze`gqepl

.(ϕ→ ψ) , (ϕ ∧ ψ) , (ϕ ∨ ψ) ,¬ϕ mb jk f` ze`gqep ψ-e ϕ m` •

.ze`gqep ∃xϕ-e ∀xϕ f` dpzyn x-e `gqep ϕ m` •
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mipzyn ly mixeywe miiyteg mirten

zveaw z` Fv (t)-a onqp .r"y eze` zxbqna iyteg `ed oey`x xcqn dtya r"ya dpzyn ly rten lk :mvr zeny
epi` 2 + v2-y cera ,q"y `ed ,lynl 2 + 3 .(q"y) xebq mvr my `xwp t f` Fv (t) = ∅ xy`k .t-a miritend mipzynd

.q"y

:ze`gqep

.(riten `ed ea mewn lka) `gqep dze`a iyteg epid zineh` `gqepa ritend dpzyn lk •

...d`ld oke ¬ϕ, (ϕ ∧ ψ) , (ψ ∧ ϕ)-a dpzyn eze` ly iyteg rten mb `ed ϕ `gqepa x dpzyn ly iyteg rten •
.x ly mixeyw mirten iabl l"pk

mixeyw mirten iabl l"pk .∃xϕ-e ∀xϕ ze`gqepa iyteg x`yp ϕ `gqepa x-n dpeyd y dpzyn ly iyteg rten lk •
onqp .∃xϕ-e ∀xϕ-a mixeyw zeidl mikted ϕ-a x ly miiytegd mirtend lk ,z`f znerl .envr x ly mbe dfk y ly
.weqt e` ,dxebq `gqep z`xwp ϕ f` Fv (ϕ) = ∅ m` .ϕ-a miiyteg mirten mdl yiy mipzynd zveaw z` Fv (ϕ)-a

davd

t {s1/x1, . . . , sn/xn} onqp .`gqep ϕ-e r"y t ,r"y s1, s2, . . . , sn ,dfn df mipey mipzyn x1, x2, . . . , xn eidi :dxcbd
mirtend mewna si z` iphleniq ote`a miaivny i"r t-n lawznd (`gqep) mvrd my z` (ϕ {s1/x1, . . . , sn/xn})

.(ϕ) t-a xi ly miiytegd

n = 1 dxwna zilnxet dxcbd

mvr zeny •

.t {s/x} = t f` reaw t m` –

.t {s/x} =
{
s y = x
t y 6= x

f` y dpzynd `ed t m` –

.t {s/x} = f (t1 {s/x} , t2 {s/x} , . . . , tk {s/x}) f` t = f (t1, t2, . . . , tk) m` –

ze`gqep •

.ϕ {s/x} = p (t1 {s/x} , t2 {s/x} , . . . , tk {s/x}) f` ϕ = p (t1, t2, . . . , tk)-e p : ιn → o m` –

.� {∧,∨,→} xear [ϕ � ψ] {s/x} = [ϕ {s/x}] � [ψ {s/x}]-e ,[¬ϕ] {s/x} = ¬ [ϕ {s/x}] –

.◦ ∈ {∀,∃} xear [◦zϕ] {s/x} =
{

◦zϕ x = z
◦z [ϕ {s/x}] x 6= z

–

ϕ-a x xear davdl iyteg t-e `gqep ϕ ,r"y s-e t ,mipey mipzyn x, y m` ik gked :libxz
.(ziphleniql zizxcq davd oia lcadd z` mibcn) ϕ {t/x} {s/y} = ϕ {[t {s/y}] /x, s/y} f`
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