q’’yz aia‘ - zeveawd zxez qxew

2000 ipeia 1

8 libxz oexzt

divwpet ,miiynna mitetv miilpeivxdy iptny ,al miyp jk-myl .zetivx zeivwpet ”hrn“ yi ik d‘xp .1 ‘ed C(A) xy‘k) F : C(R) → R^Q mevnvd zwzrda opeazpe ,miilpeivxa dikxr i’’r zrawp dtivx :(A dveaw lr zetivxd zeiynnd zeivwpetd sqe‘l laewnd oeniqd F(f) = f ↾_Q {r_i}^∞_{i=0} ⊆ Q dxcq xgap :f(x) = g(x) ,x iynn lkl f‘ F(f) = F(g) m‘ ik ,r’’gg efd divwpetd f(r_i) = (F(f))(r_i) = didi i lkl f‘e ,(miiynna miilpeivxd zetitv llba zniiw) x-l zqpkznd : f, g zetivxne (F(g))(r_i) = g(r_i)

f(x) = lim_{i→∞} f(r_i) = lim_{i→∞} g(r_i) = g(x)

.f = g jkitl

diivwpetd z‘ a iynnl mi‘zp m‘ ,ipy cvn .|C(R) ≤ |R^Q | = | ( 2^N )_N | = |2^{N×N}| = |2^N| = ℵ ,o‘kn -xcxy-xehpw htynn .|R| ≤ |C(R)| okle r’’gg dn‘zd ef ,dtivx i‘ceea ‘idy ,f_a(x) ≡ a dreawd .|C(R)| = ℵ lawp oiihypxa

:g ∘ f ozakxde f : A → B ; g : B → C zeivwpet bef xear ze‘ad zecaerd z‘ gikep ziy‘x .2

r’’gg g ∘ f mb f‘ ,r’’gg g-e f m‘ • lr g ∘ f mb f‘ ,lr g-e f m‘ •

.r’’gg g ik g(f(x)) ≠ g(f(y)) okle ,r’’gg f ik f(x) ≠ f(y) f‘ x ≠ y m‘ x, y ∈ A lkl ,oey‘xd dxwna ,(lr f ik) f(a) = b-y jk a ∈ A miiw f‘e (lr g ik) g(b) = c-y jk b ∈ B miiw c ∈ C lkl ,ipyd dxwna .g ∘ f zpenza c okle g(f(a)) = g(b) = c f‘e F : S_A → S_B dwzrda opeazp f‘e ,lre r’’gg f^{−1} : B → A mb ,lre r’’gg f : A → B ozpda ,dzr jixve ,ahid zxcben F-y xexa ,zncewd dprhd itl .F(π) = f ∘ π ∘ f^{−1} :i’’r π ∈ S_A lkl zxcbend ‘idy F^{−1} : §_B → S_A :(‘ceel lw) dketdd diivwpetd lr riavp jk-myl .lre r’’gg ‘idy gikedl wx .F^{−1}(σ) = f^{−1} ∘ σ ∘ f

ik zxne‘ dprhd ,m = 0 xear .m lr divwecpi‘a ,|N_n × N_m| = |N_{nm}| :fnxd z‘ gikep ,ziy‘x .3 N_{n(m+1)} = :bivdl ozip ik ,al-miyp dzr .zeveawd ly oeieeyk elit‘ oekp dfe |N_n × ∅| = |∅| :n lkl Nn × N_{m+1} = N_n × (N_m ˙∪{m}) = N_n × :bivdl ozip ok-enk .N_{nm} ˙∪{nm, nm + 1, . . . , nm + (m − 1)} |N_m × {m}| = |{nm, . . . , nm +-y xexae ,|N_n × N_m| = |N_{nm}| ,divwecpi‘d zgpd itl .N_m ˙∪N_n × {m} .epniiq ,mixf micegi‘dy iptn .(< k, m >→ nm + k wizrp) (m − 1)}| S_n = {∅} ,n = 0 xear .|S_n| = Nfactorial_{(n)} :ik divwecpi‘a gikep dzre ,S_n = S_{Nn} :sqep oeniq bivp F §_{n+1} → S_n ×N_{n+1} dwzrd xicbp ,dzr .xcqa lkdy jk ,factorial(n) = 1-e (cala dwixd diivwpetd) π^′ ∈ S_n-y jke (lre r’’gg π ik ahid xcben ‘ede) π(t) = n + 1-y jk F(π) =< π^′, t > :onwlck

π^′(i) = { π(i) i ≠ t π(n + 1) i = t

:i’’r dpezp dl dketdd .dkitd ‘id ik lre r’’gg efd dwzrdd .N_n lr divhenxt ef ok‘y wecal lw

(G(π^′, t))(i) = n + 1 i = t π^′(t) i = n + 1 π^′(i) otherwise ,fnxa divwecpi‘d zgpda ynzyp ,meiql .mipeid jaey oexwr zgkedl zynynd diipal zibelp‘ ef diipa :lawl ick factorial(n) zxcbdae |S_{n+1}| = |S_n × N_{n+1}| = |N_{f actorial(n)} × N_{n+1}| = |N_{(n+1)f actorial(n)}| = |N_{f actorial(n+1)}| .|S_n| = (n + 1)! :(mixtqn ly zxvrd ziivwpetl libxd oeniqa) xnelk

F ix : S_A → diivwpet ziy‘x xicbp .divhenxt ly zayd zecewp byen lr miqqeand zepexzt ipy d‘xp .4 zeveaw ccewp .(π ly zayd zecewp mi‘xwp F ix(π) ixa‘) F ix(π) = {a ∈ A | π(a) = a} i’’r P(A) gihaiy dn ,zepey eidi F ix(π_A), F ix(π_B ) f‘ zepey A, B m‘y jk π_A zeivhenxt ici-lr N ly A zeiwlg .r’’gg dn‘zddy cin .(2 dl‘y) |P(N)| ≤ |S_{N×{0,1}}| gikedl witqn ,|N| = |N × {0} ˙∪N × {1}| = |N × {0, 1}|-y iptn (‘) F : P(N) → S_{N×{0,1}} ici lr z‘f gikep (F(A))(n, ε) = { (n, ε) n ∈ A (n, 1 − ε) n /∈ A ziktd F(A) divwpetd okle ,F(A) ∘ F(A) = id_{A×{0,1}} ik dxcbddn xexa ik ,ahid zxcben F .r’’gg F okle ,F ix(F(A)) = A × {0, 1} :xexa ok-enk .lre r’’gg hxta ,dnvrl .F ix(σ_B ) = ∅-y jk σ_B ∈ S_B zniiw ,|B| ≠ 0, 1-y jk B ⊆ N dveaw lkl ik gikep xg‘ oeeika (a)

B = ea dxwna .ely ibef-i‘d awera ibef xtqn silgzy divhenxt gwip ,B = N ea dxwna ,ziy‘x :xicbp N_n, n ≥ 2

σ_n(i) = { i + 1 0 ≤ i ≤ n − 2 0 i = n − 1

F ix(f ∘ π ∘ f^{−1}) = f[F ix(π)] f‘ π ∈ S_A-e ,lre r’’gg f : A → B m‘y ,ziy‘x ,al miyp ,illkd dxwna lk ik ,epniiq o‘kn .B lr efk divhenxt meiwl lewy lr zay zecewp ‘ll divhenxt meiw hxtae .dpecpy zeveawd zg‘l dnver zeey ‘id 2 zegtl dnvern N ly dveaw-zz :F P → S_N xicbp f‘e P = {A ∈ P(N) | |N \ A| ≥ 2} :onqp .dn‘zdd z‘ xicbp ,dzr F(A) = id_A ∪ π_{N\A} .|P | ≤ |S_N| ,jkitl .diipad itl A ixa‘ z‘ weica zraew ‘ide ,(zeivhenxt ly xf cegi‘) divhenxt ok‘ ef dnvr-zeey ‘id okle ,dxcq zedfl ozip P -a .diipn-oa yxtdd okle P(N) \ P = {N \ {i}}_{i∈N} ∪ {N} la‘ :xnelk ,P(N)-l |P(N)| ≤ |S_N| ≤ |N^N | ⇒ ℵ_0! = ℵ